7. Design of a Muon Accelerator for the Neutrino Factory

7.1 Introduction

	Parameter
	Baseline Value

	pinjection
	190 MeV/c

	Efinal
	50 GeV

	Ninjected
	1.5 mm-rad

	Nextracted
	3.2 mm-rad

	E/Efinal
	 2%

	l bunch, injected
	12 cm

	p/p bunch, injected
	11%

	macropulse length
	four 150 nsec pulses with

250 nsec pulse-to-pulse separation

	Nbunch/macropulse
	30 x 4 = 120

	N/macropulse, extracted
	(1.5(design)  3 x 1012

	fmacropulse
	15 Hz


Table 1: System Parameters

The muon accelerator must deliver a pulsed 50 GeV beam to the storage ring with an intensity of 6(1020 charged particles per year delivered in 2(107 seconds, an average beam power of 240 kW.  Large transverse and longitudinal acceptances are required, and they drive the design toward low rf frequency, especially in the early stages of acceleration. This is reflected in the layout (for example Figure 1 in the introduction), in which the second recirculating linac (RLA2) is seen to be the dominant subsystem of the whole facility.  High accelerating gradients are necessary to preserve the muon flux given the short muon lifetime.  Were normal-conducting cavities used, achieving high gradients would require high peak power, higher than is available in low-frequency rf sources. The number of sources would be large and the installation would become prohibitively expensive.  Superconducting rf (srf) cavities are a much more attractive solution. SRF offers additional advantages: rf power can be delivered to the cavities over an extended time, and power dissipation is of much less concern given the very high cavity quality factor (Q).  The muon accelerator is therefore baselined on srf technology.

The accelerator will capture 190 MeV muons from the cooling channel and accelerate them to 50 GeV.  Table 1 lists the input parameters, and Table 2 presents derived machine parameters (such as average and peak currents) used in subsequent discussion.

	Parameter
	Derived Value
	Comments

	Iave
	7.2 A
	Macroscopic average current

	Iin pulse
	0.8 A
	Current in quarter-macropulse

	Pave   (1.5(design)
	360 kW
	Macroscopic average beam power

	Pin pulse
	40 GW
	Beam power in quarter-macropulse

	injection=v/c
	0.87
	

	injectedgeometric=Ninjected /
	9 x 10-4 m-rad
	Injected geometric emittance

	extractedgeometric=Nextracted /
	6.4 x 10-6 m-rad
	Extracted geometric emittance

	betatroninjected(=1 m)
	3 cm
	Injected rms spot size at beam 

envelope of 1 m

	betatronextracted(=10 m)
	8 mm
	Extracted rms spot size at beam 

envelope of 10 m


Table 2: Derived Parameters

7.2 Fundamental Issues

The primary technical issues, to be discussed in this chapter, are:

· muon survival,

· choice of accelerating technology and frequency,

· accelerator acceptance – capture, acceleration, and transport of the large muon phase space, and

· accelerator performance – issues such as potential collective effects (e.g., cumulative beam breakup) resulting from the relatively high peak current during the muon macropulse. 

7.2.1 Muon Survival 
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Figure 1: Muon survival during acceleration from 190 MeV to 50 GeV versus real-estate gradient and fractional distance along machine. 

Given their intrinsic lifetime of 2.2 μs, one must fight muon decay during acceleration.  Figure 1 shows the fractional muon survival as a function of distance along the machine for various rf real-estate gradients.  An average gradient of 5 MV/m ensures >80% of the initial beam survives for injection into the storage ring.

7.2.2 Selection of Acceleration Technology 

Muon survival demands either a high-gradient linac or high-gradient recirculating linac.  The large acceptances (longitudinal and transverse) required as a product of muon cooling, combined with the fact that the source beam is bunched at 200 MHz, lead to the choice of 200 MHz rf for the first part of the accelerating system and to possibly higher-harmonic rf frequencies at higher beam energies.  Several technology choices are available; they are summarized as follows:

· Straight and/or recirculating linacs, or a combination of both;

· Pulsed and/or cw rf:

1. “fast” – on microsecond time scales, with high peak power and short pulses, or 

2. “slow” – on millisecond time scales, filling cavities slowly between pulses and accelerating the beam using the stored energy.

The desire to keep wall losses low and rf-power requirements manageable excludes recirculation and “slow-pulse” scenarios with copper linacs.  Gradients achievable with conventional cw rf are too low for adequate muon survival.  “Fast-fill” pulsed (conventional or srf) systems involve prohibitively high peak power (~0.8 A x 50 GeV = 40 GW in each quarter of the macropulse) with associated high cost.  The scenario of choice is therefore "slow-fill" pulsed or cw srf, with either straight or recirculated transport, the idea being to fill at 15 Hz while the beam is off and accelerate using only a small fraction of the stored energy.

Recirculation saves money over a single linac.  Cost considerations favor multiple passes per stage, but practical experience commissioning and operating recirculating linacs dictates prudence.  Experience with recirculating linacs at Jefferson Lab suggests that recirculation should be possible once the muon energy is larger than 3 GeV.  Given the large initial emittance and energy spread, a ratio of final-to-injected energy well below 10-to-1 is deemed prudent [1].  We therefore propose a machine architecture featuring a 0.2-to-3 GeV straight “preaccelerator” linac, a 3-to-11 GeV recirculating “compressor” linac (RLA1), and a 11-to-50 GeV recirculating “primary” linac (RLA2). The preaccelerator captures the large phase space coming from the cooling channel and accelerates it to relativistic energies. At this point, the increased muon lifetime ((() allows use of a compressor (RLA1).  During compression, the longitudinal and transverse phase spaces are shaped (while further raising the energy) for injection into the high-energy primary (RLA2), which then generates the 50 GeV injection energy for the storage ring.

The 200 MHz microbunch spacing from the cooling channel imposes an rf-frequency requirement of 200 MHz or one of its harmonics.  The frequency of choice for both the preaccelerator and the compressor is 200 MHz, as it provides large physical apertures (well in excess of the spot sizes given in Table 2) and adequate transverse and longitudinal acceptances for the source beam.  It also provides adequate stored energy to accelerate multiple passes of a single-pulse bunch train without need to refill the extracted energy between turns.  Thus, the “slow-fill” pulsed scenario is viable.

The choice is less obvious for the primary (RLA2), inasmuch as the phase space is smaller and rather more manageable.  Preliminary studies suggest that the first harmonic, 400 MHz, may provide an adequate aperture and acceptance.  If so, the higher frequency is desirable in that it provides significant cost savings during operation (compare chapter 10).  Detailed calculations affirm that the larger stored energy at 200 MHz (in contrast to 400 MHz, where the stored energy per unit length is 4 times smaller) and the longer rf wavelength generate a smaller momentum spread through the acceleration cycle.  This is due to the smaller ratio of bunch length to wavelength, as well as smaller gradient sag during energy extraction over the macropulse.  Accordingly, the acceptance requirement is relaxed.  However, it is not clear that 200 MHz is necessary.  The following “solution in progress” attempts to provide adequate recirculator acceptance to manage the larger momentum spread (and tighter bunch-length tolerances) associated with 400 MHz.  Preliminary results suggest the required performance can be met.  Because of significant cost savings, it is therefore our baseline frequency for RLA2.  If further studies indicate that 400 MHz will not provide an adequate performance, the 200 MHz solution used in the preaccelerator and compressor will be used for the primary as well.
7.3 Machine Architecture 

The proposed machine architecture is based on the aforementioned chain of three accelerators.  The preaccelerator brings the beam to relativistic energies where recirculation can be invoked.  The compressor (RLA1) then conditions the phase space by raising the beam energy and adiabatically damping the geometric emittance, relative momentum spread, and bunch length, so as to render the phase space volume manageable for the primary (RLA2).  The principal beam dynamics issues are:

· capturing the large longitudinal and transverse emittances of the injected beam;

· minimizing the recirculatable energy;

· devising acceleration/longitudinal matching scenarios in the compressor to optimize the phase space for subsequent acceleration to full energy;

· designing RLAs 1 and 2, to include: initial and final energies, numbers of passes, and transport optics for adequate acceptance in the presence of the required longitudinal manipulations; and 

· potential instabilities (such as beam breakup) at the relatively high (amp-level) peak currents present in the macropulses.

An “existence proof” with sufficient (though perhaps better than necessary) performance to address these issues has evolved based on the machine concept described above.  The large injected phase space is a primary concern, and a longitudinal capture and acceleration scenario was developed first during the design process [1].  This indicated that a 200 MHz, 3 GeV preaccelerator would provide adequate capture and a high enough energy to guarantee longitudinal matching into RLA1.  A 3-to-11 GeV RLA1 concept based on 4 recirculations with 200 MHz rf was then developed.  The energy range and pass number were chosen  to be prudently conservative from a geometric and beam-dynamics point of view, given the need to accommodate beam splitting, recirculation, and recombination of the large phase space on multiple passes while providing adequate opportunity for longitudinal matching.  The acceleration phases and momentum compactions were selected to compress both the relative momentum spread and bunch length.  A notional view of the cryomodule layouts appears in Figure 2.  A similar process was applied to RLA2, resulting in 5-pass primary acceleration from 11 to 50 GeV.  As mentioned before, preliminary results suggest that a 400 MHz system provides adequate performance for RLA2, though with larger intermediate momentum spreads than in a 200 MHz system.  
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Figure 2: Sketch of the cryomodule layout for the first part of the preaccelerator and for the later part as well as RLA1.  
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For the tracking studies an initial distribution function is generated using the following procedure. First, for each particle six random numbers,  (j is the particle number, and  i = 1,…6), are used to generate an initial particle position in the 6D-phase space. The random number generator generates numbers with a Gaussian distribution, which has a mean value equal to zero and a standard deviation equal to one.  Second, for each particle its radius (distance from the coordinate system center), 

is computed, and all particles for which the radius is more than 2.5 are discarded.  Third, real particle coordinates are computed using following formulas:
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where (x and (y are the transverse rms beam emittances, (x, (y, (x and (y, are the initial beta-functions and their negative half-derivatives, (s is the rms bunch length, (p is the relative rms energy spread, and (s characterizes the rotation of the ellipse in the longitudinal phase space so that the longitudinal emittance is (s(p  ((1-( s 2 ).  At entrance of the linear preaccelerator the following parameters have been chosen:

(x=(y = 8.03 m, (x =(y = -0.122, (s =12.11 cm, (p =0.11, (p = -0.139, Dx = Dy = 0, D’x=D’y = 0. The particle ellipse in the longitudinal phase space is slightly tilted. Its axes will be coinciding with the coordinate frame axes after 0.65 m drift.  
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Figure 3: Longitudinal Phase space in RLA1. The units are p/po on the ordinates and rf phase in degrees on the absiccas.

Figure 3 and 4 illustrate the behavior of the longitudinal phase space through such a system; required acceleration phases and momentum compactions are shown in Table 3. Simulations of the 400 MHz scenario are at present incomplete, but they suggest that the higher frequency is feasible.  A 200 MHz alternative has been studied in some detail [2] as well; it meets performance requirements and will be more robust, though at a higher initial investment and operational cost, and therefore the baseline frequency for RLA2 is taken to be 400 MHz.
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Figure 4: Longitudinal phase space in RLA2. The units are p/po on the ordinates and rf phase in degrees on the absiccas.

Given a viable longitudinal scenario, a complete system solution was developed.  The preaccelerator uses solenoid focusing between cryomodules.  Beam envelopes are as shown in Figure 5.  The compressor, RLA1, is a 4-pass machine comprising two 1.227 GeV linacs, with each pass split horizontally and 

recombined using cascaded dipoles.  Once separated, the individual beams are recirculated by periodic “bend-triplet-bend” arcs, producing typical beam envelopes as shown in Figure 6.  Chromatic behavior is adequate to accept >10% momentum spread; no sextupole correction appears necessary.  
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Figure 5: Beam envelopes in the pre-accelerator from injection to RLA1 at 2.8 GeV.
	Preaccelerator

200 MHz, 0.2 3 GeV energy; 15 MV/m gradient, accelerating phase  -60o 0o   

	RLA1 (Compressor)

200 MHz, 0.2 11 GeV energy; 15 MV/m gradient; total voltage/linac: 1.227 GV; 

	
	Kinetic energy (GeV)
	M56
(m)
	Gang Phase (deg)
	Total energy spread

 2p/p %

	Entrance
	2.89
	
	6
	11.7

	Arc 1
	4.11
	0.6
	-22
	9.0

	Arc 2
	5.25
	0.6
	-25
	9.9

	Arc 3
	6.36
	0.6
	-29
	9.8

	Arc 4
	7.43
	0.6
	-38
	9.2

	Arc 5
	8.40
	0.5
	-45
	9.6

	Arc 6
	9.26
	0.5
	-45
	9.9

	Arc 7
	10.13
	0.5
	-45
	9.5

	Exit
	11.00
	0.5
	
	8.2

	RLA2 (Primary)

400 MHz, 11 50 GeV; 15 MV/m gradient;

total voltage/linac: 4.25 GV

	
	Kinetic energy (GeV)
	M56
(m)
	Gang Phase (deg)
	Total energy spread 2p/p %

	Entrance
	11.00
	2.00
	-7
	8.2

	Arc 1
	15.22
	2.00
	-30
	6.3

	Arc 2
	18.9
	2.00
	-17
	6.3

	Arc 3
	22.96
	2.00
	-30
	6.4

	Arc 4
	26.64
	2.00
	-30
	5.4

	Arc 5
	30.32
	2.00
	-30
	4.5

	Arc 6
	34.00
	2.00
	-30
	4.1

	Arc 7
	3.68
	2.60
	-11
	4.3

	Arc 8
	41.85
	2.60
	-16
	3.7

	Arc 9
	45.94
	2.60
	-17
	2.5

	Exit
	50.00
	
	
	1.6


Table 3: Accelerator Parameters.

A similar approach was adopted for RLA2, a 5-pass machine.  Cascaded dipoles (Figure 7) split the passes horizontally, bringing all beamlines parallel in a few tens of meters.  Because the linacs are much longer than in RLA1, additional matching is provided following the beam separation: in each pass an array of quadrupoles provides matching of the pass-to-pass beam envelopes to the regular, horizontally separated FODO arcs.  Again, because the focusing is modest and the structure regular, there is no obvious requirement for chromatic correction.

The machine footprint is presented in Figure 8.  For clarity and ease of comparison, the segments (preaccelerator, RLA1, and RLA2) are all positioned sequentially.  For actual construction, economy suggests a more compact layout, possibly with shared usage of tunnel and conventional facilities by multiple machine segments.
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Figure 6: Typical RLA1 linac and arc beam-envelope functions.
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Figure 7: RLA2 - spreader and combiner
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Figure 8: MAD accelerator concept.
7.4 Collective Effects

We examine two types of beam breakup (BBU) instabilities relevant to linacs, multipass BBU and cumulative BBU [4].  Multipass BBU is of most concern in accelerators in which the beam passes many times through the same linac structure.  The important mechanism causing the instability is the fact that the recirculated beam can be displaced at a given cavity due to a kick it receives from a higher-order mode (HOM) in the same cavity on a previous pass.  The displaced beam can then interact with the HOM fields on subsequent passes and feed energy into it, causing subsequent bunches to be kicked even harder.  There is, therefore, a closed feedback loop between the beam and the HOMs formed within the structure.  The M12 and M34 matrix elements (for the recirculation) are important for the feedback of the instability. 

Cumulative beam breakup, on the other hand, results from the beam interacting with two or more cavities that make up the linac.  Cumulative BBU begins when a bunch receives a transverse kick from a cavity HOM resulting in a transverse displacement in a downstream cavity.  The displaced bunches can drive the HOM at the second cavity coherently thereby transferring kinetic energy into the HOM.  Following bunches arriving at the downstream cavity are then more strongly deflected because of the additional energy contained in the HOM. 

The important difference between cumulative and multipass beam breakup is that in cumulative beam breakup there is no feedback of the HOM energy of the driven cavity back to the cavity that initially deflects the beam. The cavities act to amplify the beam offsets due to the kick, and this amplification depends strongly on the beam current.  The threshold current for cumulative BBU is the current where the offsets are amplified to the point where the beam hits the beam pipe. 

The threshold current for multipass beam breakup (BBU) in CEBAF had been calculated to be ~20 mA for external Q’s of the higher-order modes (HOMs) less than 105.  Extensive simulations with TDBBU (a BBU code specially configured for recirculating linacs) seem to indicate that the threshold current scales approximately as the square-root of the product of the injection and final energies [4].  The muon linacs will require roughly an order of magnitude more cavities than the CEBAF linac; therefore, the impedance will be higher by an order of magnitude.  Scaling with the rf frequency has been shown to be inversely proportional to the square of the frequency provided the accelerating gradient is frequency-independent, but it is inversely proportional to the frequency if the gradient varies linearly with frequency.  Assuming the more pessimistic 1/ω scaling, and given Ein=3 GeV, Efin=50 GeV for the muon linac and Ein=45 MeV and Efin=4 GeV for CEBAF, we arrive at
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Note that if this were a truly cw linac, the average operating current would be ~50 mA, an order of magnitude lower than the threshold current.  The damping time of the HOMs is 2Q/( = 16 (s for Q=104 and (=2(((200 MHz).  Therefore, during the 10 (s between pulses, the fields will have almost decayed, implying a somewhat higher threshold for the pulsed machine than for cw. 

Cumulative BBU also needs to be examined as it is typical in an S-band linac in the 100-mA range.  At 200 MHz the shunt impedance and gradient scaling combined with the larger apertures should result in a factor of 10-20 higher threshold current.  At ~1% duty factor, the equivalent threshold is ~100 A.  In conclusion, these rough estimates based on scaling from existing accelerators indicate BBU will probably not be an issue for the muon linac if external Q’s of HOMs are damped to 104 or lower.  However, detailed simulations are needed to quantify more rigorously the points outlined here.

7.5 Superconducting RF Technology Issues

We now turn to srf considerations for a slowly pulsed, recirculating srf linac in which the macropulse acceleration is based solely on the stored energy in the cavity and not on refilling the cavities between turns or even within the macropulse.  Recent technology developments suggest that one can assume the availability of superconducting cavities with single-cell properties similar to those summarized in Table 4.  Here, we assume the availability of 15 MV/m gradients at both 200 and 400 MHz.  The assumed unloaded quality factors (Q0’s) are consistent with those achieved in presently available srf systems. The stored energy is given by: 
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with ( the free-space wavelength, R/Q a geometric constant for the chosen cavity, and E the gradient.  The data derived specifies the cw power deposited in the cryogenic system as a result of the rf power input.  A summary is given in Table 5 for cw operation at 4.2 K.  The number of cells is simply the installed voltage divided by the single-cell voltage in Table 4.  The dynamic load is the number of cells times the power loss per cell given in Table 4.

	Machine Stage
	f

(MHz)
	lcell
(m)
	E

(MV/m)
	V

(MV)
	Ustored/cell

(J)
	Q0
	R/Q

(/cell)
	Plost
(cw, W/cell)

	Pre-accelerator
	200
	0.75
	15
	11.25
	1000
	6x109
	100
	209

	RLA1
	200
	0.75
	15
	11.25
	1000
	6x109
	100
	209

	RLA2
	400
	0.375
	15
	5.625
	125
	6x109
	100
	52


Table 4: SRF cavities for muon accelerator: single-cell properties.
	Machine Stage
	Installed Voltage (GeV)
	#cells
	CW  load (kW) @ 4.2 K 

	Preaccelerator
	3.6
	320
	67

	RLA1
	2.6
	231
	48

	RLA2
	8.5
	1079
	56


Table 5: Dynamic load, 4.2 K operation

The total cw load is ~170 kW at 4.2 K.  However, the linac is to operate in pulsed mode, filling prior to injection of the macropulse and using the stored energy to accelerate the beam for multiple turns.  Pulsing will significantly reduce the dynamic heat load, roughly by the rf duty cycle.  Considering this operating mode, we present in Table 6 a summary of the energy extracted by the macropulse as it traverses each accelerator segment.  Table 6 gives, in particular, the energy and gradient sag due to extraction of rf energy by the beam.

	Machine 

Stage
	Charge/macropulse

(C)
	# passes
	V

(MV)
	U

(J)
	U/Ustored
(%)
	V/V

across pulse (%)

	Preaccelerator
	0.48
	1
	11.25
	5.4
	0.5
	0.25

	RLA1
	0.48
	4
	11.25
	21.6
	2.2
	1.1

	RLA2
	0.48
	5
	5.625
	13.5
	10.8
	5.6


Table 6: Energy extraction per single cell during one macropulse.
The relative gradient sag is only half the stored-energy sag because the energy scales as the square of the gradient.  The gradient sag imposes an energy slope along the macropulse, with the tail of the pulse experiencing less acceleration than the head.  Given the large inherent energy spread of the beam, this sag will not be a problem in the preaccelerator or RLA1.  However, it could become significant in RLA2 where the stored energy at the higher frequency is smaller and therefore more susceptible to the energy extracted by the macropulse.  This might be accommodated as a part of the rf manipulations performed during longitudinal matching.  For example, RLA2 arc momentum compactions and path lengths might be adjusted not only to do the required microbunch compression, but also to offset the energy slope induced across the macropulse.  This possibility in principle is illustrated in Figure 3; the final frame in both Figure 3 and 4 includes data illustrating the beam-loading-induced energy slope from the head to the tail of the bunch train.  The longitudinal match used to manage the large phase space similarly controls the spread across the macropulse.  Once a final design is established, a methodology to implement this process operationally must be developed.

Also critical to this scenario is the availability of ~15 MV/m gradient at 200 and 400 MHz.  If the gradient were lower, the stored energy would drop quadratically, and the gradient droop would increase significantly, unless the charge per macropulse were reduced.  This may ultimately motivate the use of 200 MHz rf in RLA2 with an associated increase in dynamic load but with less risk to machine performance. A detailed design study must evaluate this cost/risk/benefit tradeoff.  Given, however, the availability of adequately high gradients and the development of an operationally appropriate longitudinal matching scenario both to compress the microbunch phase space and manage the gradient sag across the macropulse,  the “slow-fill" scenario can be applied in this system with adequate performance.  Moreover, use of 200 MHz in all machine stages (as a contingency) clearly allows this mode of operation.

Details of pulsed operation evolve from consideration of rf-power requirements.  Table 7 presents power demands for each of the machine stages. The average beam-loading current is just the product of the macropulse charge (0.48 C), the repetition rate (15 Hz), and the number of passes through the segment; the average extracted power is the product of the single-cell voltage and the average beam loading current. The power to control microphonics and detuning is the product of the stored energy and the detuning bandwidth  (Ustored x ), here taken to be 2 x 80 Hz.  Though only an approximation, this result is valid provided the detuning bandwidth is much greater than the intrinsic bandwidth, which is certainly true for the case under consideration.  This power requirement corresponds to an infinite time to fill the cavity, and therefore differs from the particular rf power demanded.  Rather, at low average current the required power is determined by the necessity to establish and maintain the fields in the presence of detuning.  It is therefore important to optimize the coupling by choosing the loaded Q  (QL) carefully. 

	Machine Segment
	# passes
	Iaverage
(A)
	V

(MV)
	Paverage
(W)
	Ustored/cell

(J)
	Pcontrol for 80 Hz bandwidth, (kW)

	Preaccelerator
	1
	7.2
	11.25
	81
	1000
	503

	RLA1
	4
	28.8
	11.25
	324
	1000
	503

	RLA2
	5
	36
	5.625
	203
	125
	63


Table 7: Single-cell rf power requirements.
Optimization of QL is typically accomplished by selecting a coupling that minimizes the required rf power given the anticipated operating parameters.  For infinite fill time this is straightforward.  The rf power is given in terms of cavity parameters by the following expression, in which (=(0+((, with (0 being the cavity angular frequency and (( the angular detuning bandwidth [5]:
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Other parameters are as specified in Tables 4 through 7.  Figure 9 presents the required rf power versus QL for several detuning bandwidths at 200 MHz for preaccelerator parameters and 400 MHz for RLA2 parameters (Figure 10).  The RLA1 result will be virtually identical to that of the preaccelerator.  This is because, as mentioned before, at these low average currents the required rf power is dominated by the need to establish and control the field in the presence of static and dynamic detuning, and not by the beam loading.  The optimum QL is simply the value providing the minimum required power; it can be either read off Figure 9 or Figure 10 or derived analytically by minimizing the above power expression with respect to QL for the desired parameter set.
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Figure 9: RF power requirements for 200 MHz single cells. 200 MHz, Q0=5x109, V=11.25 MV, R/Q=105 , Iaverage=7.2 A.  Calculated for infinite filling time.
The preaccelerator (and by implication RLA1) system will handle ~80 Hz detuning with under 500 kW power provided coupling is chosen such that QL~1.25x106.  This rf power is within the limits of present technology and can be delivered to the cell through existing, albeit state-of-the-art, couplers.  Similarly, the RLA2 system will manage ~80 Hz detuning with ~125 kW power when the coupling is chosen so that QL~2.5x106.  The power requirements are similar to the estimates given above; they are very preliminary. They are again based on the assumption that the system operates with very small currents and even more on the fact that a detuning bandwidth of 80 Hz is feasible.  Especially the second part can only be answered by an R&D program, which would emphasize this question by constructing a cavity especially suited for this purpose (i.e., minimizing Lorentz-force detuning and microphonics) . 
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Figure 10: RF power requirements for 400 MHz single cells, Q0=5x109, V=5.625 MV, R/Q=52.5 , Iaverage=36 A.  Calculated for infinite filling time
For finite filling times, the analysis is less transparent.  In this case (in the zero-current limit applicable to this machine), the power as a function of fill time T, coupling =Q0/QL-1, stored energy U, detuning bandwidth  and intrinsic bandwidth 0=0/Q0 can be derived from
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The optimum QL (or coupling ) is that which minimizes the required power.  This case is not amenable to simple analytic treatment because of the time dependence.  Instead, a numerical solution is used to minimize the power as a function of coupling.  Figure 11 presents the optimum power, coupling, and detuning as functions of fill time (fill time ( rf pulse length in this case) for parameter sets appropriate to this machine. The asymptotic limit is simply that given above; as the fill time decreases to below ~10 ms, the required power rises, and the optimum coupling and bandwidth change.
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Figure 11: Optimized power, coupling, and bandwidth as a function of fill time. (200 MHz system case).
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Figure 12: Optimized power, coupling, and bandwidth as a function of fill time. (400 MHz system case)
For a  more detailed design a filling time (or duty cycle) must be chosen consistent not only with rf power requirements, but also with the constraint of cryogenic loads in place.  For this study, we examine a fill time of 2 ms, which corresponds to a duty cycle of 3% at 15 Hz macropulse repetition rate.  The preaccelerator and RLA1 will optimally require 820 kW at a coupling of about 9750, corresponding to a QL of 6.1 x 105, while RLA2 will require 200 kW at a coupling of 2500, and a QL of 2 x 106.  At this duty cycle, the dynamic heat load for the full machine is 3% of the 171 kW cw load quoted in Table 5, or 5 kW.  Given the details of a full design, this type of analysis should be done to establish the cost optimum of the rf drive and cryogenic systems.

The use of modestly long (2 ms) rf pulses and relying on the stored energy in the cavity to accelerate the beam thus allows use of almost available (not quite state-of-the-art) couplers, with an associated small dynamic cryogenic load of 5 kW.  The required rf power is specified not by the beam but rather by the control system (to manage static and dynamic detuning) as well as filling the volume of the cavity with enough energy to establish the gradient.  The primary issues for this scenario are the availability of sufficiently high gradients (to provide adequate stored energy) and proper specification of the cavity external Q (to optimize rf power and duty-cycle/cryogenic requirements).  The rf systems which are anticipated for the accelerator are described in Chapter 10.

We note that alternative scenarios are possible.  The above discussion details a system in which the beam is accelerated entirely by energy “slowly” stored in srf cavities between macropulses.  Earlier discussions have noted that directly driving the beam with rf power (“fast”-pulse scenarios) during the macropulse requires prohibitively large peak power.  We have not, however, determined the system-wide optimum fill time.  It may be possible, for example, to reduce beam-loading-induced momentum spread across the macropulse by adopting a fill time that replenishes the stored energy between individual turns of the macropulse [7].  Though requiring more peak power than refilling between macropulses, this scheme does not require the peak power demanded by “fast”-pulse scenarios such as those used in copper linacs.  In addition, it provides better momentum spread through the acceleration cycle and allows use of a lower rf duty cycle.  It may also reduce the required average rf power and thereby provide (through reduced transport and cryogenic demands) lower costs.  A detailed system design must incorporate a cost/performance optimization between peak-power and average-power demands, momentum-spread-driven transport-system requirements, and dynamic heat load/cryogenic-system loads.

7.6 Conclusions

A first, but preliminary, design concept for the muon accelerator has been devised.  Based on the analyses presented here, it seems feasible in that it meets the performance requirements.  Nonetheless, acceleration of a large-emittance muon beam is clearly challenging.  Moreover, the need to achieve high energy makes this system a cost driver.  SRF technology minimizes the total cost because it circumvents development of rf-power sources that would be needed for normal-conducting technology, which would be, even if they already existed, the major part of the cost.  An unconventional way of using the large stored energy in a low-frequency, high-gradient srf cavity has been delineated.  Acceleration based solely on the stored energy in the cavity allows filling the cavity extremely slowly which reduces peak-power demands.  On the other hand, a very small detuning bandwidth, driven by microphonics, is required, which will not be easy to achieve in large cavities.
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The shorter cryomodules are used in the first part of the pre-accelerator in order to provide stronger focusing. 
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		0.1995262315		0.1995262315		0.1995262315		0.1995262315		0.1995262315

		0.2238721139		0.2238721139		0.2238721139		0.2238721139		0.2238721139

		0.2511886432		0.2511886432		0.2511886432		0.2511886432		0.2511886432

		0.2818382931		0.2818382931		0.2818382931		0.2818382931		0.2818382931

		0.316227766		0.316227766		0.316227766		0.316227766		0.316227766

		0.3548133892		0.3548133892		0.3548133892		0.3548133892		0.3548133892

		0.3981071706		0.3981071706		0.3981071706		0.3981071706		0.3981071706

		0.4466835922		0.4466835922		0.4466835922		0.4466835922		0.4466835922

		0.5011872336		0.5011872336		0.5011872336		0.5011872336		0.5011872336

		0.5623413252		0.5623413252		0.5623413252		0.5623413252		0.5623413252

		0.6309573445		0.6309573445		0.6309573445		0.6309573445		0.6309573445

		0.7079457844		0.7079457844		0.7079457844		0.7079457844		0.7079457844

		0.7943282347		0.7943282347		0.7943282347		0.7943282347		0.7943282347

		0.8912509381		0.8912509381		0.8912509381		0.8912509381		0.8912509381

		1		1		1		1		1

		1.1220184543		1.1220184543		1.1220184543		1.1220184543		1.1220184543

		1.2589254118		1.2589254118		1.2589254118		1.2589254118		1.2589254118

		1.4125375446		1.4125375446		1.4125375446		1.4125375446		1.4125375446

		1.5848931925		1.5848931925		1.5848931925		1.5848931925		1.5848931925

		1.77827941		1.77827941		1.77827941		1.77827941		1.77827941

		1.995262315		1.995262315		1.995262315		1.995262315		1.995262315

		2.2387211386		2.2387211386		2.2387211386		2.2387211386		2.2387211386

		2.5118864315		2.5118864315		2.5118864315		2.5118864315		2.5118864315

		2.8183829313		2.8183829313		2.8183829313		2.8183829313		2.8183829313

		3.1622776602		3.1622776602		3.1622776602		3.1622776602		3.1622776602

		3.5481338923		3.5481338923		3.5481338923		3.5481338923		3.5481338923

		3.9810717055		3.9810717055		3.9810717055		3.9810717055		3.9810717055

		4.4668359215		4.4668359215		4.4668359215		4.4668359215		4.4668359215

		5.0118723363		5.0118723363		5.0118723363		5.0118723363		5.0118723363

		5.6234132519		5.6234132519		5.6234132519		5.6234132519		5.6234132519

		6.3095734448		6.3095734448		6.3095734448		6.3095734448		6.3095734448

		7.0794578438		7.0794578438		7.0794578438		7.0794578438		7.0794578438

		7.9432823472		7.9432823472		7.9432823472		7.9432823472		7.9432823472

		8.9125093813		8.9125093813		8.9125093813		8.9125093813		8.9125093813

		10		10		10		10		10



15.0 MV/m,  53 uA, 100 Hz   0 deg

15.0 MV/m,  53 uA,  75 Hz   0 deg

15.0 MV/m,  53 uA,  50 Hz   0 deg

15.0 MV/m,  53 uA,  25 Hz   0 deg

15.0 MV/m,  53 uA,   0 Hz   0 deg

Qext (106)

P (kW)

1-cell, 400 MHz

1510.6424480744

1508.9944658966

1507.8173357697

1507.1110576935

1506.8756316681

1347.250257193

1345.4011862649

1344.0804213163

1343.2879623471

1343.0238093574

1201.7328846479

1199.6581872626

1198.1762605588

1197.2871045366

1196.9907191958

1072.1594042984

1069.8315483935

1068.1687941756

1067.171141645

1066.8385908014

956.8104560205

954.198549733

952.3329023847

951.2135139758

950.8403845061

854.1554309088

851.2248125188

849.1315136689

847.8755343589

847.4568745889

762.8321611086

759.5439389234

757.1952087911

755.7859707117

755.3162246852

681.6288447808

677.9393808433

675.3040494593

673.722850629

673.1957843522

609.467966359

605.3282971195

602.3713905198

600.59724656

600.0058652401

545.3919987378

540.7471849856

537.4294608769

535.4388264116

534.7752815899

488.5506976783

483.3390950889

479.6165218108

477.3829778439

476.6384631883

438.1898198454

432.3422604404

428.1654322941

425.6593354062

424.823969777

393.641114787

387.0799884154

382.3934695785

379.5815582764

378.644254509

354.3134580722

346.9516816869

341.6932699831

338.5382229608

337.48654062

319.6850079515

311.4248689582

305.5247696773

301.9847101088

300.8046902526

289.2962814927

280.028139763

273.4080385274

269.4359777861

268.1119575389

262.74405835

252.3448896002

244.9169119217

240.4601253147

238.974529779

239.6760313181

228.0077924329

219.6733360864

214.6726622785

213.0057710092

219.7861327435

206.6939272338

197.3423518696

191.7314066512

189.8610915783

202.8104748461

188.1204939489

177.6276504508

171.331944352

169.2333756524

188.5238501701

172.0410620842

160.2676420228

153.203589986

150.8489059737

176.7367458388

158.2423021966

145.0319853093

137.1057951769

134.4637317995

167.2928321327

146.5411569974

131.7185319008

122.8249568428

119.8604318234

160.0668922432

136.7824146301

120.1506449065

110.1715830723

106.8452291275

154.96316595

128.8366520442

110.1748563973

98.9777790091

95.2454198797

151.9140855239

122.598521333

101.6588326252

89.0950194005

84.9070816589

150.8793874317

117.9853564922

94.4896201068

80.3921782755

75.6930309984

151.8455884963

114.9360823611

88.5721494074

72.7537896351

67.4810030444

154.8258201176

113.4104115804

83.827976911

66.0785161093

60.1620291754

159.8600190532

113.3883193042

80.1942480549

60.2778053053

53.6389910554

167.0154781718

114.869789192

77.6228684921

55.2747160722

47.8253319322

176.387765595

117.8748279331

76.0798724603

51.0028991766

42.643908082

188.1020258202

122.4437492809

75.5449803244

47.4057189504

38.0259651591

202.3146818466

128.6377323558

76.0113398623

44.4355043663

33.9102258676

219.2155631026

136.5396628666

77.4854484123

42.0529197397

30.2420768488

239.030490194

146.2552699822

79.9872555451

40.2264468829

26.9728439955

262.0243542792

157.914575909

83.5504485017

38.9319720574

24.0591465759

288.5047363438

171.6736798924

88.2229252843

38.1524725195

21.4623215979

318.8261199566

187.7169034395

94.0674630702

37.8777988486

19.1479107747

353.3947604038

206.2593291643

101.1625925646

38.1045506048

17.0852032849

392.674283615

227.5497718963

109.6036920972

38.8360442177

15.2468282579



7-cell Upgrade

		Number of Cells				??7				Q0 (10^9)		??6.5												??7		Cell,		??1500		MHz																Number of Cells				??7				Q0 (10^9)		??6.5

		Cell Length				0.100		m																																						Cell Length				0.100		m

		Cavity Length				0.700		m																																						Cavity Length				0.700		m

		Shunt Impedance				??960		ohm/m																																						Shunt Impedance				??960		ohm/m		Q error		??2.0		??1.5

		Frequency				??1500		MHz																																						Shunt Impedance				672		ohm

		Gradient				?12.5		?12.5		?12.5		?12.5		?12.5																																Frequency				??1500		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??425		uA,

		Total Current				??425		??425		??425		??425		??425																																RF Power				??5.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??13		??25		??38		??50																																								Max Detuning		Max Detuning		Max Detuning

						Hz		Hz		Hz		Hz		Hz																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??0		??0		??0		??0		??0																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		4.0800		8887764.71		0.00		1025506.75		888113.58		888113.58

																																														0.2		2.0400		2215310.43		0.00		255608.16		221361.84		221361.84

		1/Qm (10^-6)				0.0000		0.0167		0.0333		0.0500		0.0667																																0.3		1.3600		981635.19		0.01		113261.01		98085.58		98085.58

		1/Qb (10^-6)				0.0326		0.0326		0.0326		0.0326		0.0326																																0.4		1.0200		550511.86		0.01		63515.99		55005.13		55005.13

																																														0.5		0.8160		351266.43		0.02		40526.12		35095.31		35095.31

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.6800		243198.05		0.03		28056.68		24296.46		24296.46

				10^6		kW		kW		kW		kW		kW																																0.7		0.5829		178134.63		0.04		20549.34		17794.91		17794.91

		0.00		1.00		30.38		30.39		30.41		30.45		30.50																																0.8		0.5100		135969.71		0.05		15684.15		13581.52		13581.52

		0.05		1.12		27.28		27.29		27.32		27.36		27.43																																0.9		0.4533		107105.24		0.06		12353.62		10697.19		10697.19

		0.10		1.26		24.53		24.54		24.57		24.62		24.69																																1.0		0.4080		86489.86		0.08		9974.90		8637.16		8637.16

		0.15		1.41		22.07		22.08		22.12		22.17		22.25																																1.1		0.3709		71259.87		0.09		8217.58		7115.27		7115.27

		0.20		1.58		19.88		19.90		19.93		20.00		20.08																																1.2		0.3400		59693.76		0.11		6883.02		5959.50		5959.50

		0.25		1.78		17.94		17.95		17.99		18.06		18.16																																1.3		0.3138		50706.25		0.13		5845.98		5061.40		5061.40

		0.30		2.00		16.20		16.22		16.26		16.34		16.45																																1.4		0.2914		43585.76		0.15		5024.37		4349.86		4349.86

		0.35		2.24		14.66		14.67		14.73		14.81		14.94																																1.5		0.2720		37850.05		0.17		4362.54		3776.69		3776.69

		0.40		2.51		13.28		13.30		13.36		13.46		13.60																																1.6		0.2550		33162.93		0.20		3821.70		3308.31		3308.31

		0.45		2.82		12.06		12.08		12.15		12.26		12.41																																1.7		0.2400		29284.28		0.22		3374.15		2920.71		2920.71

		0.50		3.16		10.97		10.99		11.07		11.19		11.37																																1.8		0.2267		26038.89		0.25		2999.67		2596.40		2596.40

		0.55		3.55		10.00		10.03		10.11		10.25		10.45																																1.9		0.2147		23296.52		0.28		2683.22		2322.34		2322.34

		0.60		3.98		9.14		9.17		9.27		9.42		9.64																																2.0		0.2040		20958.71		0.31		2413.46		2088.72		2088.72

		0.65		4.47		8.38		8.41		8.52		8.70		8.94																																2.1		0.1943		18949.94		0.34		2181.66		1887.97		1887.97

		0.70		5.01		7.70		7.74		7.86		8.06		8.34																																2.2		0.1855		17211.49		0.38		1981.06		1714.23		1714.23

		0.75		5.62		7.10		7.15		7.28		7.50		7.81																																2.3		0.1774		15697.16		0.41		1806.31		1562.89		1562.89

		0.80		6.31		6.57		6.62		6.77		7.02		7.37																																2.4		0.1700		14370.19		0.45		1653.18		1430.27		1430.27

		0.85		7.08		6.10		6.16		6.33		6.61		7.00																																2.5		0.1632		13201.06		0.49		1518.26		1313.43		1313.43

		0.90		7.94		5.69		5.76		5.94		6.26		6.70																																2.6		0.1569		12165.81		0.53		1398.80		1209.96		1209.96

		0.95		8.91		5.33		5.40		5.62		5.97		6.46																																2.7		0.1511		11244.88		0.58		1292.52		1117.91		1117.91

		1.00		10.00		5.02		5.10		5.34		5.73		6.29																																2.8		0.1457		10422.12		0.62		1197.57		1035.68		1035.68

		1.05		11.22		4.75		4.84		5.10		5.55		6.17																																2.9		0.1407		9684.14		0.67		1112.40		961.92		961.92

		1.10		12.59		4.51		4.61		4.91		5.41		6.11																																3.0		0.1360		9019.76		0.72		1035.72		895.51		895.51

		1.15		14.13		4.31		4.43		4.76		5.32		6.11																																3.1		0.1316		8419.57		0.77		966.45		835.51		835.51

		1.20		15.85		4.15		4.27		4.65		5.28		6.16																																3.2		0.1275		7875.61		0.83		903.67		781.13		781.13

		1.25		17.78		4.01		4.15		4.58		5.28		6.27																																3.3		0.1236		7381.12		0.88		846.59		731.70		731.70

		1.30		19.95		3.90		4.06		4.54		5.33		6.44																																3.4		0.1200		6930.32		0.94		794.56		686.63		686.63

		1.35		22.39		3.82		4.00		4.54		5.42		6.67																																3.5		0.1166		6518.25		1.00		746.99		645.43		645.43

		1.40		25.12		3.77		3.97		4.57		5.57		6.96																																3.6		0.1133		6140.64		1.06		703.40		607.68		607.68

		1.45		28.18		3.74		3.97		4.64		5.76		7.32																																3.7		0.1103		5793.77		1.12		663.36		572.99		572.99

		1.50		31.62		3.74		3.99		4.74		6.00		7.76																																3.8		0.1074		5474.43		1.19		626.50		541.06		541.06

		1.55		35.48		3.76		4.04		4.89		6.30		8.28																																3.9		0.1046		5179.81		1.25		592.48		511.60		511.60

		1.60		39.81		3.81		4.12		5.07		6.66		8.88																																4.0		0.1020		4907.43		1.32		561.03		484.36		484.36

		1.65		44.67		3.88		4.23		5.30		7.08		9.57																																4.1		0.0995		4655.14		1.40		531.90		459.12		459.12

		1.70		50.12		3.98		4.38		5.58		7.58		10.37																																4.2		0.0971		4421.02		1.47		504.87		435.71		435.71

		1.75		56.23		4.11		4.56		5.90		8.15		11.29																																4.3		0.0949		4203.39		1.55		479.74		413.94		413.94

		1.80		63.10		4.27		4.77		6.28		8.80		12.33																																4.4		0.0927		4000.76		1.62		456.34		393.66		393.66

		1.85		70.79		4.46		5.02		6.72		9.55		13.52																																4.5		0.0907		3811.78		1.71		434.51		374.76		374.76

		1.90		79.43		4.68		5.32		7.23		10.41		14.86																																4.6		0.0887		3635.28		1.79		414.13		357.09		357.09

		1.95		89.13		4.95		5.67		7.81		11.38		16.39																																4.7		0.0868		3470.18		1.87		395.06		340.57		340.57

		2.00		100.00		5.26		6.06		8.47		12.49		18.11																																4.8		0.0850		3315.55		1.96		377.19		325.10		325.10

																																														4.9		0.0833		3170.51		2.05		360.44		310.58		310.58

																																														5.0		0.0816		3034.31		2.14		344.70		296.94		296.94

																																														5.1		0.0800		2906.25		2.24		329.90		284.12		284.12

																																														5.2		0.0785		2785.70		2.33		315.97		272.05		272.05

																																														5.3		0.0770		2672.10		2.43		302.84		260.67		260.67

																																														5.4		0.0756		2564.91		2.53		290.45		249.93		249.93

																																														5.5		0.0742		2463.69		2.64		278.75		239.79		239.79

																																														5.6		0.0729		2367.99		2.74		267.69		230.20		230.20

																																														5.7		0.0716		2277.44		2.85		257.22		221.12		221.12

																																														5.8		0.0703		2191.67		2.97		247.30		212.53		212.53

																																														5.9		0.0692		2110.35		3.08		237.89		204.37		204.37

																																														6.0		0.0680		2033.19		3.20		228.96		196.63		196.63

																																														6.1		0.0669		1959.92		3.32		220.48		189.28		189.28

																																														6.2		0.0658		1890.27		3.44		212.42		182.29		182.29

																																														6.3		0.0648		1824.03		3.56		204.76		175.64		175.64

																																														6.4		0.0638		1760.96		3.69		197.45		169.31		169.31

																																														6.5		0.0628		1700.89		3.82		190.50		163.28		163.28

																																														6.6		0.0618		1643.62		3.95		183.86		157.53		157.53

																																														6.7		0.0609		1588.99		4.09		177.54		152.04		152.04

																																														6.8		0.0600		1536.83		4.23		171.49		146.79		146.79

																																														6.9		0.0591		1487.01		4.37		165.72		141.78		141.78

																																														7.0		0.0583		1439.38		4.52		160.20		136.99		136.99

																																														7.1		0.0575		1393.84		4.66		154.91		132.41		132.41

																																														7.2		0.0567		1350.24		4.81		149.86		128.02		128.02

																																														7.3		0.0559		1308.50		4.97		145.01		123.81		123.81

																																														7.4		0.0551		1268.50		5.12		140.37		119.78		119.78

																																														7.5		0.0544		1230.16		5.28		135.92		115.92		115.92

																																														7.6		0.0537		1193.38		5.45		131.64		112.21		112.21

																																														7.7		0.0530		1158.09		5.61		127.54		108.64		108.64

																																														7.8		0.0523		1124.20		5.78		123.60		105.22		105.22

																																														7.9		0.0516		1091.65		5.95		119.82		101.93		101.93

																																														8.0		0.0510		1060.36		6.13		116.18		98.77		98.77

																																														8.1		0.0504		1030.27		6.31		112.68		95.72		95.72

																																														8.2		0.0498		1001.33		6.49		109.31		92.79		92.79

																																														8.3		0.0492		973.47		6.68		106.06		89.97		89.97

																																														8.4		0.0486		946.65		6.87		102.93		87.25		87.25

																																														8.5		0.0480		920.81		7.06		99.92		84.63		84.63

																																														8.6		0.0474		895.91		7.26		97.02		82.10		82.10

																																														8.7		0.0469		871.91		7.45		94.21		79.66		79.66

																																														8.8		0.0464		848.76		7.66		91.51		77.31		77.31

																																														8.9		0.0458		826.42		7.87		88.90		75.03		75.03

																																														9.0		0.0453		804.86		8.08		86.38		72.83		72.83

																																														9.1		0.0448		784.05		8.29		83.94		70.71		70.71

																																														9.2		0.0443		763.94		8.51		81.58		68.65		68.65

																																														9.3		0.0439		744.51		8.73		79.31		66.67		66.67

																																														9.4		0.0434		725.73		8.96		77.10		64.74		64.74

																																														9.5		0.0429		707.57		9.19		74.97		62.88		62.88

																																														9.6		0.0425		690.01		9.42		72.91		61.08		61.08

																																														9.7		0.0421		673.02		9.66		70.91		59.33		59.33

																																														9.8		0.0416		656.57		9.90		68.97		57.64		57.64

																																														9.9		0.0412		640.65		10.15		67.10		56.00		56.00

																																														10.0		0.0408		625.23		10.40		65.28		54.40		54.40

																																														10.1		0.0404		610.29		10.65		63.51		52.86		52.86

																																														10.2		0.0400		595.81		10.91		61.80		51.36		51.36

																																														10.3		0.0396		581.78		11.17		60.14		49.90		49.90

																																														10.4		0.0392		568.18		11.44		58.53		48.49		48.49

																																														10.5		0.0389		554.98		11.71		56.96		47.11		47.11

																																														10.6		0.0385		542.18		11.99		55.44		45.77		45.77

																																														10.7		0.0381		529.76		12.27		53.96		44.47		44.47

																																														10.8		0.0378		517.70		12.56		52.53		43.21		43.21

																																														10.9		0.0374		505.99		12.85		51.13		41.98		41.98

																																														11.0		0.0371		494.63		13.14		49.77		40.78		40.78

																																														11.1		0.0368		483.58		13.44		48.45		39.61		39.61

																																														11.2		0.0364		472.86		13.75		47.16		38.47		38.47

																																														11.3		0.0361		462.43		14.06		45.91		37.36		37.36

																																														11.4		0.0358		452.29		14.37		44.69		36.28		36.28

																																														11.5		0.0355		442.44		14.69		43.50		35.22		35.22

																																														11.6		0.0352		432.86		15.02		42.34		34.19		34.19

																																														11.7		0.0349		423.53		15.35		41.21		33.18		33.18

																																														11.8		0.0346		414.46		15.68		40.11		32.20		32.20

																																														11.9		0.0343		405.64		16.02		39.03		31.24		31.24

																																														12.0		0.0340		397.05		16.37		37.98		30.30		30.30

																																														12.1		0.0337		388.68		16.72		36.96		29.38		29.38

																																														12.2		0.0334		380.54		17.08		35.96		28.48		28.48

																																														12.3		0.0332		372.61		17.44		34.98		27.60		27.60

																																														12.4		0.0329		364.88		17.81		34.03		26.73		26.73

																																														12.5		0.0326		357.35		18.19		33.09		25.89		25.89

																																														12.6		0.0324		350.02		18.57		32.18		25.06		25.06

																																														12.7		0.0321		342.87		18.96		31.29		24.24		24.24

																																														12.8		0.0319		335.90		19.35		30.42		23.44		23.44

																																														12.9		0.0316		329.10		19.75		29.56		22.66		22.66

																																														13.0		0.0314		322.47		20.16		28.72		21.88		21.88

																																														13.1		0.0311		316.01		20.57		27.90		21.12		21.12

																																														13.2		0.0309		309.70		20.99		27.10		20.37		20.37

																																														13.3		0.0307		303.55		21.41		26.31		19.63		19.63

																																														13.4		0.0304		297.54		21.85		25.53		18.90		18.90

																																														13.5		0.0302		291.68		22.28		24.77		18.18		18.18

																																														13.6		0.0300		285.96		22.73		24.03		17.47		17.47

																																														13.7		0.0298		280.37		23.18		23.29		16.76		16.76

																																														13.8		0.0296		274.92		23.64		22.57		16.06		16.06

																																														13.9		0.0294		269.59		24.11		21.86		15.36		15.36

																																														14.0		0.0291		264.38		24.59		21.16		14.67		14.67

																																														14.1		0.0289		259.30		25.07		20.47		13.98		13.98

																																														14.2		0.0287		254.33		25.56		19.79		13.29		13.29

																																														14.3		0.0285		249.47		26.05		19.12		12.59		12.59

																																														14.4		0.0283		244.73		26.56		18.46		11.90		11.90

																																														14.5		0.0281		240.09		27.07		17.81		11.20		11.20

																																														14.6		0.0279		235.55		27.59		17.16		10.48		10.48

																																														14.7		0.0278		231.12		28.12		16.52		9.76		9.76

																																														14.8		0.0276		226.78		28.66		15.89		9.01		9.01

																																														14.9		0.0274		222.54		29.21		15.26		8.25		8.25

																																														15.0		0.0272		218.39		29.76		14.63		7.44		7.44

																																														15.1		0.0270		214.33		30.33		14.01		6.58		6.58

																																														15.2		0.0268		210.36		30.90		13.39		5.65		5.65

																																														15.3		0.0267		206.47		31.48		12.76		4.59		4.59

																																														15.4		0.0265		202.67		32.07		12.14		3.27		3.27

																																														15.5		0.0263		198.95		32.67		11.52		0.95		0.95

																																														15.6		0.0262		195.30		33.28		10.89		0.00		0.00

																																														15.7		0.0260		191.73		33.90		10.25		0.00		0.00

																																														15.8		0.0258		188.24		34.53		9.60		0.00		0.00

																																														15.9		0.0257		184.82		35.17		8.94		0.00		0.00

																																														16.0		0.0255		181.46		35.82		8.26		0.00		0.00

																																														16.1		0.0253		178.18		36.48		7.55		0.00		0.00

																																														16.2		0.0252		174.97		37.15		6.81		0.00		0.00

																																														16.3		0.0250		171.82		37.83		6.02		0.00		0.00

																																														16.4		0.0249		168.73		38.52		5.15		0.00		0.00

																																														16.5		0.0247		165.70		39.23		4.16		0.00		0.00

																																														16.6		0.0246		162.74		39.94		2.92		0.00		0.00

																																														16.7		0.0244		159.83		40.67		0.36		0.00		0.00

																																														16.8		0.0243		156.98		41.41		0.00		0.00		0.00

																																														16.9		0.0241		154.19		42.16		0.00		0.00		0.00

																																														17.0		0.0240		151.45		42.92		0.00		0.00		0.00

																																														17.1		0.0239		148.77		43.69		0.00		0.00		0.00

																																														17.2		0.0237		146.14		44.48		0.00		0.00		0.00

																																														17.3		0.0236		143.55		45.28		0.00		0.00		0.00

																																														17.4		0.0234		141.02		46.09		0.00		0.00		0.00

																																														17.5		0.0233		138.54		46.92		0.00		0.00		0.00

																																														17.6		0.0232		136.10		47.76		0.00		0.00		0.00

																																														17.7		0.0231		133.71		48.61		0.00		0.00		0.00

																																														17.8		0.0229		131.36		49.48		0.00		0.00		0.00

																																														17.9		0.0228		129.06		50.36		0.00		0.00		0.00

																																														18.0		0.0227		126.80		51.26		0.00		0.00		0.00

																																														18.1		0.0225		124.58		52.17		0.00		0.00		0.00

																																														18.2		0.0224		122.40		53.10		0.00		0.00		0.00

																																														18.3		0.0223		120.27		54.05		0.00		0.00		0.00

																																														18.4		0.0222		118.17		55.01		0.00		0.00		0.00

																																														18.5		0.0221		116.11		55.98		0.00		0.00		0.00

																																														18.6		0.0219		114.09		56.97		0.00		0.00		0.00

																																														18.7		0.0218		112.10		57.98		0.00		0.00		0.00

																																														18.8		0.0217		110.15		59.01		0.00		0.00		0.00

																																														18.9		0.0216		108.24		60.05		0.00		0.00		0.00

																																														19.0		0.0215		106.35		61.12		0.00		0.00		0.00

																																														19.1		0.0214		104.51		62.20		0.00		0.00		0.00

																																														19.2		0.0213		102.69		63.30		0.00		0.00		0.00

																																														19.3		0.0211		100.91		64.42		0.00		0.00		0.00

																																														19.4		0.0210		99.15		65.55		0.00		0.00		0.00

																																														19.5		0.0209		97.43		66.71		0.00		0.00		0.00

																																														19.6		0.0208		95.74		67.89		0.00		0.00		0.00

																																														19.7		0.0207		94.08		69.09		0.00		0.00		0.00

																																														19.8		0.0206		92.44		70.31		0.00		0.00		0.00

																																														19.9		0.0205		90.84		71.56		0.00		0.00		0.00

																																														20.0		0.0204		89.26		72.82		0.00		0.00		0.00

																																														20.1		0.0203		87.70		74.11		0.00		0.00		0.00

																																														20.2		0.0202		86.18		75.42		0.00		0.00		0.00

																																														20.3		0.0201		84.68		76.76		0.00		0.00		0.00

																																														20.4		0.0200		83.20		78.12		0.00		0.00		0.00

																																														20.5		0.0199		81.75		79.51		0.00		0.00		0.00

																																														20.6		0.0198		80.33		80.92		0.00		0.00		0.00

																																														20.7		0.0197		78.92		82.36		0.00		0.00		0.00

																																														20.8		0.0196		77.54		83.82		0.00		0.00		0.00

																																														20.9		0.0195		76.19		85.32		0.00		0.00		0.00

																																														21.0		0.0194		74.85		86.84		0.00		0.00		0.00

																																														21.1		0.0193		73.54		88.39		0.00		0.00		0.00

																																														21.2		0.0192		72.25		89.97		0.00		0.00		0.00

																																														21.3		0.0192		70.98		91.58		0.00		0.00		0.00

																																														21.4		0.0191		69.73		93.22		0.00		0.00		0.00

																																														21.5		0.0190		68.50		94.90		0.00		0.00		0.00

																																														21.6		0.0189		67.29		96.60		0.00		0.00		0.00

																																														21.7		0.0188		66.10		98.34		0.00		0.00		0.00

																																														21.8		0.0187		64.92		100.12		0.00		0.00		0.00

																																														21.9		0.0186		63.77		101.93		0.00		0.00		0.00

																																														22.0		0.0185		62.63		103.78		0.00		0.00		0.00

																																														22.1		0.0185		61.52		105.66		0.00		0.00		0.00

																																														22.2		0.0184		60.42		107.59		0.00		0.00		0.00

																																														22.3		0.0183		59.33		109.55		0.00		0.00		0.00

																																														22.4		0.0182		58.27		111.55		0.00		0.00		0.00

																																														22.5		0.0181		57.22		113.60		0.00		0.00		0.00

																																														22.6		0.0181		56.18		115.69		0.00		0.00		0.00

																																														22.7		0.0180		55.17		117.82		0.00		0.00		0.00

																																														22.8		0.0179		54.17		120.00		0.00		0.00		0.00

																																														22.9		0.0178		53.18		122.23		0.00		0.00		0.00

																																														23.0		0.0177		52.21		124.50		0.00		0.00		0.00

																																														23.1		0.0177		51.25		126.83		0.00		0.00		0.00

																																														23.2		0.0176		50.31		129.20		0.00		0.00		0.00

																																														23.3		0.0175		49.38		131.63		0.00		0.00		0.00

																																														23.4		0.0174		48.47		134.11		0.00		0.00		0.00

																																														23.5		0.0174		47.57		136.65		0.00		0.00		0.00

																																														23.6		0.0173		46.68		139.25		0.00		0.00		0.00

																																														23.7		0.0172		45.81		141.90		0.00		0.00		0.00

																																														23.8		0.0171		44.95		144.62		0.00		0.00		0.00

																																														23.9		0.0171		44.10		147.40		0.00		0.00		0.00

																																														24.0		0.0170		43.26		150.25		0.00		0.00		0.00

																																														24.1		0.0169		42.44		153.16		0.00		0.00		0.00

																																														24.2		0.0169		41.63		156.15		0.00		0.00		0.00

																																														24.3		0.0168		40.83		159.20		0.00		0.00		0.00

																																														24.4		0.0167		40.04		162.33		0.00		0.00		0.00

																																														24.5		0.0167		39.26		165.54		0.00		0.00		0.00

																																														24.6		0.0166		38.50		168.83		0.00		0.00		0.00

																																														24.7		0.0165		37.75		172.20		0.00		0.00		0.00

																																														24.8		0.0165		37.00		175.66		0.00		0.00		0.00

																																														24.9		0.0164		36.27		179.21		0.00		0.00		0.00

																																														25.0		0.0163		35.55		182.85		0.00		0.00		0.00
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7-cell Upgrade

		



12.5 MV/m, 425 uA,  50 Hz   0 deg

12.5 MV/m, 425 uA,  38 Hz   0 deg

12.5 MV/m, 425 uA,  25 Hz   0 deg

12.5 MV/m, 425 uA,  13 Hz   0 deg

12.5 MV/m, 425 uA,   0 Hz   0 deg

Qext (10^6)

P (kW)

7-cell, 1500 MHz
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



E (MV/m)

Q (106)
(Hz)

Optimal Qext - Allowable Detuning
7-Cell Cavity
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700 MHz, b=.65

		Number of Cells				??5				Q0 (10^9)		??6.0												??5		Cell,		??1500		MHz

		Cell Length				0.100		m

		Cavity Length				0.500		m

		Shunt Impedance				??960		ohm/m

		Frequency				??1500		MHz

		Gradient				?7.5		?7.5		?7.5		?7.5		?7.5

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,

		Total Current				??667		??667		??667		??667		??667

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??13		??25		??38		??50

						Hz		Hz		Hz		Hz		Hz

		Phase Offset				??0		??0		??0		??0		??0

						deg		deg		deg		deg		deg

		1/Qm (10^-6)				0.0000		0.0167		0.0333		0.0500		0.0667

		1/Qb (10^-6)				0.0854		0.0854		0.0854		0.0854		0.0854

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power

				10^6		kW		kW		kW		kW		kW

		0.00		1.00		8.63		8.63		8.64		8.65		8.66

		0.05		1.12		7.84		7.84		7.85		7.86		7.88

		0.10		1.26		7.14		7.14		7.15		7.16		7.18

		0.15		1.41		6.51		6.52		6.52		6.54		6.56

		0.20		1.58		5.96		5.96		5.97		5.99		6.01

		0.25		1.78		5.47		5.47		5.48		5.50		5.52

		0.30		2.00		5.03		5.03		5.05		5.07		5.09

		0.35		2.24		4.64		4.65		4.66		4.68		4.72

		0.40		2.51		4.30		4.31		4.32		4.35		4.38

		0.45		2.82		4.00		4.01		4.02		4.05		4.09

		0.50		3.16		3.74		3.74		3.76		3.80		3.84

		0.55		3.55		3.51		3.51		3.54		3.57		3.62

		0.60		3.98		3.31		3.31		3.34		3.38		3.43

		0.65		4.47		3.13		3.14		3.17		3.21		3.28

		0.70		5.01		2.98		2.99		3.02		3.07		3.15

		0.75		5.62		2.86		2.87		2.90		2.96		3.04

		0.80		6.31		2.75		2.76		2.80		2.87		2.96

		0.85		7.08		2.67		2.68		2.72		2.80		2.90

		0.90		7.94		2.60		2.62		2.66		2.75		2.86

		0.95		8.91		2.55		2.57		2.62		2.72		2.84

		1.00		10.00		2.52		2.54		2.60		2.70		2.85

		1.05		11.22		2.51		2.53		2.60		2.71		2.87

		1.10		12.59		2.51		2.54		2.61		2.74		2.92

		1.15		14.13		2.53		2.56		2.64		2.79		2.99

		1.20		15.85		2.57		2.60		2.69		2.86		3.08

		1.25		17.78		2.62		2.66		2.76		2.95		3.20

		1.30		19.95		2.69		2.73		2.85		3.06		3.34

		1.35		22.39		2.78		2.83		2.97		3.19		3.51

		1.40		25.12		2.90		2.95		3.10		3.36		3.72

		1.45		28.18		3.03		3.09		3.26		3.55		3.95

		1.50		31.62		3.19		3.25		3.45		3.77		4.22

		1.55		35.48		3.37		3.44		3.66		4.02		4.53

		1.60		39.81		3.58		3.67		3.91		4.32		4.89

		1.65		44.67		3.83		3.92		4.19		4.65		5.29

		1.70		50.12		4.11		4.21		4.52		5.03		5.75

		1.75		56.23		4.42		4.54		4.89		5.46		6.27

		1.80		63.10		4.78		4.91		5.30		5.95		6.86

		1.85		70.79		5.19		5.34		5.78		6.51		7.53

		1.90		79.43		5.66		5.82		6.31		7.13		8.28

		1.95		89.13		6.18		6.37		6.92		7.84		9.13

		2.00		100.00		6.77		6.98		7.60		8.64		10.08
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700 MHz, b=.65

		



7.5 MV/m, 667 uA,  50 Hz   0 deg

7.5 MV/m, 667 uA,  38 Hz   0 deg

7.5 MV/m, 667 uA,  25 Hz   0 deg

7.5 MV/m, 667 uA,  13 Hz   0 deg

7.5 MV/m, 667 uA,   0 Hz   0 deg

Qext (10^6)

P (kW)

5-Cell, 1500 MHz



700 MHz, b=.50)

		Number of Cells				??6				Q0 (10^9)		??10.0												??6		Cell,		??700		MHz																Number of Cells				??6				Q0 (10^9)		??10.0

		Cell Length				0.132		m																																						Cell Length				0.132		m

		Cavity Length				0.790		m																																						Cavity Length				0.792		m

		Shunt Impedance				??327		ohm/m																																						Shunt Impedance				??327		ohm/m		Q error		??2.0		??1.5

		Frequency				??700		MHz																																						Shunt Impedance				259		ohm

		Gradient				?10.0		?10.0		?10.0		?10.0		?10.0																																Frequency				??700		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??400		uA,

		Total Current				??400		??400		??400		??400		??400																																RF Power				??12.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??50		??38		??25		??13		??0																																								Max Detuning		Max Detuning		Max Detuning

						Hz,		Hz,		Hz,		Hz,		Hz,																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??20		??20		??20		??20		??20																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		1.3080		9896009.91		0.00		346360.04		299956.51		299956.51

																																														0.2		0.6540		2470731.73		0.00		86475.31		74889.73		74889.73

		1/Qm (10^-6)				0.1429		0.1086		0.0714		0.0371		0.0000																																0.3		0.4360		1096649.10		0.01		38382.42		33240.06		33240.06

		1/Qb (10^-6)				0.0123		0.0123		0.0123		0.0123		0.0123																																0.4		0.3270		616047.18		0.02		21561.35		18672.59		18672.59

																																														0.5		0.2616		393746.64		0.03		13780.83		11934.46		11934.46

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.2180		273071.53		0.04		9557.20		8276.69		8276.69

				10^6		kW		kW		kW		kW		kW																																0.7		0.1869		200356.77		0.05		7012.18		6072.64		6072.64

		0.00		1.00		63.10		62.58		62.17		61.95		61.87																																0.8		0.1635		153193.55		0.07		5361.47		4643.08		4643.08

		0.05		1.12		56.68		56.10		55.65		55.40		55.30																																0.9		0.1453		120880.12		0.08		4230.50		3663.63		3663.63

		0.10		1.26		51.00		50.35		49.84		49.56		49.45																																1.0		0.1308		97781.91		0.10		3422.06		2963.50		2963.50

		0.15		1.41		45.98		45.24		44.67		44.36		44.24																																1.1		0.1189		80703.22		0.12		2824.31		2445.83		2445.83

		0.20		1.58		41.55		40.72		40.08		39.73		39.59																																1.2		0.1090		67722.13		0.15		2369.97		2052.36		2052.36

		0.25		1.78		37.64		36.72		36.00		35.60		35.45																																1.3		0.1006		57626.52		0.17		2016.62		1746.36		1746.36

		0.30		2.00		34.22		33.18		32.38		31.93		31.76																																1.4		0.0934		49621.30		0.20		1736.44		1503.71		1503.71

		0.35		2.24		31.23		30.07		29.17		28.66		28.48																																1.5		0.0872		43167.40		0.23		1510.55		1308.09		1308.09

		0.40		2.51		28.64		27.33		26.32		25.76		25.55																																1.6		0.0818		37888.89		0.26		1325.80		1148.09		1148.09

		0.45		2.82		26.41		24.94		23.80		23.17		22.94																																1.7		0.0769		33517.10		0.30		1172.79		1015.58		1015.58

		0.50		3.16		24.51		22.86		21.58		20.87		20.61																																1.8		0.0727		29855.95		0.33		1044.65		904.60		904.60

		0.55		3.55		22.91		21.06		19.63		18.83		18.54																																1.9		0.0688		26759.58		0.37		936.27		810.75		810.75

		0.60		3.98		21.60		19.52		17.92		17.02		16.69																																2.0		0.0654		24117.73		0.41		843.81		730.67		730.67

		0.65		4.47		20.55		18.23		16.42		15.42		15.05																																2.1		0.0623		21845.74		0.46		764.29		661.80		661.80

		0.70		5.01		19.76		17.15		15.13		14.00		13.58																																2.2		0.0595		19877.78		0.50		695.41		602.15		602.15

		0.75		5.62		19.21		16.28		14.01		12.75		12.28																																2.3		0.0569		18162.05		0.55		635.36		550.15		550.15

		0.80		6.31		18.89		15.61		13.06		11.64		11.12																																2.4		0.0545		16657.28		0.60		582.69		504.54		504.54

		0.85		7.08		18.81		15.12		12.26		10.67		10.08																																2.5		0.0523		15330.35		0.65		536.25		464.31		464.31

		0.90		7.94		18.96		14.82		11.61		9.83		9.16																																2.6		0.0503		14154.34		0.71		495.09		428.67		428.67

		0.95		8.91		19.34		14.69		11.09		9.09		8.35																																2.7		0.0484		13107.27		0.76		458.44		396.93		396.93

		1.00		10.00		19.95		14.74		10.70		8.45		7.62																																2.8		0.0467		12171.00		0.82		425.67		368.55		368.55

		1.05		11.22		20.81		14.97		10.43		7.91		6.97																																2.9		0.0451		11330.48		0.88		396.25		343.07		343.07

		1.10		12.59		21.93		15.37		10.28		7.45		6.40																																3.0		0.0436		10573.10		0.95		369.74		320.11		320.11

		1.15		14.13		23.32		15.96		10.25		7.07		5.89																																3.1		0.0422		9888.29		1.01		345.77		299.36		299.36

		1.20		15.85		25.00		16.74		10.34		6.77		5.45																																3.2		0.0409		9267.10		1.08		324.03		280.53		280.53

		1.25		17.78		27.00		17.73		10.54		6.53		5.05																																3.3		0.0396		8701.89		1.15		304.25		263.40		263.40

		1.30		19.95		29.33		18.93		10.86		6.37		4.70																																3.4		0.0385		8186.17		1.22		286.20		247.76		247.76

		1.35		22.39		32.04		20.36		11.31		6.26		4.39																																3.5		0.0374		7714.34		1.30		269.68		233.46		233.46

		1.40		25.12		35.15		22.05		11.88		6.22		4.13																																3.6		0.0363		7281.57		1.37		254.54		220.34		220.34

		1.45		28.18		38.71		24.01		12.60		6.25		3.89																																3.7		0.0354		6883.68		1.45		240.61		208.28		208.28

		1.50		31.62		42.77		26.27		13.46		6.33		3.69																																3.8		0.0344		6517.04		1.53		227.78		197.17		197.17

		1.55		35.48		47.39		28.86		14.49		6.49		3.52																																3.9		0.0335		6178.47		1.62		215.93		186.90		186.90

		1.60		39.81		52.62		31.82		15.69		6.71		3.38																																4.0		0.0327		5865.18		1.70		204.96		177.41		177.41

		1.65		44.67		58.53		35.18		17.08		6.99		3.26																																4.1		0.0319		5574.74		1.79		194.79		168.60		168.60

		1.70		50.12		65.22		39.00		18.67		7.36		3.16																																4.2		0.0311		5304.97		1.89		185.35		160.43		160.43

		1.75		56.23		72.76		43.33		20.50		7.80		3.09																																4.3		0.0304		5053.98		1.98		176.57		152.82		152.82

		1.80		63.10		81.26		48.22		22.59		8.32		3.04																																4.4		0.0297		4820.06		2.07		168.38		145.73		145.73

		1.85		70.79		90.84		53.74		24.96		8.94		3.00																																4.5		0.0291		4601.71		2.17		160.74		139.11		139.11

		1.90		79.43		101.63		59.96		27.65		9.66		2.99																																4.6		0.0284		4397.59		2.27		153.59		132.92		132.92

		1.95		89.13		113.78		66.99		30.70		10.49		3.00																																4.7		0.0278		4206.48		2.38		146.90		127.13		127.13

		2.00		100.00		127.46		74.90		34.14		11.44		3.03																																4.8		0.0273		4027.32		2.48		140.63		121.70		121.70

		2.05		112.20		142.86		83.82		38.02		12.53		3.08																																4.9		0.0267		3859.13		2.59		134.74		116.60		116.60

		2.10		125.89		160.20		93.86		42.41		13.77		3.15																																5.0		0.0262		3701.04		2.70		129.21		111.80		111.80

		2.15		141.25		179.72		105.18		47.36		15.17		3.24																																5.1		0.0256		3552.25		2.82		124.00		107.29		107.29

		2.20		158.49		201.71		117.93		52.95		16.77		3.36																																5.2		0.0252		3412.07		2.93		119.09		103.04		103.04

		2.25		177.83		226.48		132.30		59.25		18.58		3.51																																5.3		0.0247		3279.83		3.05		114.47		99.04		99.04

		2.30		199.53		254.39		148.49		66.36		20.63		3.68																																5.4		0.0242		3154.96		3.17		110.09		95.25		95.25

		2.35		223.87		285.86		166.75		74.38		22.94		3.88																																5.5		0.0238		3036.91		3.29		105.96		91.67		91.67

		2.40		251.19		321.35		187.35		83.42		25.56		4.12																																5.6		0.0234		2925.22		3.42		102.05		88.28		88.28

		2.45		281.84		361.39		210.59		93.64		28.52		4.39																																5.7		0.0229		2819.42		3.55		98.35		85.08		85.08

		2.50		316.23		406.61		236.84		105.18		31.87		4.70																																5.8		0.0226		2719.11		3.68		94.84		82.04		82.04

		2.55		354.81		457.70		266.50		118.22		35.66		5.06																																5.9		0.0222		2623.93		3.81		91.51		79.15		79.15

		2.60		398.11		515.46		300.04		132.97		39.95		5.48																																6.0		0.0218		2533.53		3.95		88.34		76.41		76.41

		2.65		446.68		580.83		338.00		149.67		44.81		5.95																																6.1		0.0214		2447.59		4.09		85.33		73.80		73.80

		2.70		501.19		654.88		381.00		168.58		50.32		6.48																																6.2		0.0211		2365.84		4.23		82.47		71.33		71.33

		2.75		562.34		738.85		429.76		190.04		56.56		7.10																																6.3		0.0208		2288.00		4.37		79.75		68.97		68.97

		2.80		630.96		834.17		485.11		214.39		63.66		7.80																																6.4		0.0204		2213.84		4.52		77.15		66.72		66.72

		2.85		707.95		942.51		548.03		242.07		71.73		8.59																																6.5		0.0201		2143.12		4.67		74.67		64.57		64.57

		2.90		794.33		1,065.83		619.64		273.59		80.91		9.50																																6.6		0.0198		2075.63		4.82		72.31		62.53		62.53

		2.95		891.25		1,206.40		701.27		309.51		91.38		10.54																																6.7		0.0195		2011.19		4.97		70.06		60.57		60.57

		3.00		1,000.00		1,366.91		794.48		350.52		103.34		11.73																																6.8		0.0192		1949.62		5.13		67.90		58.71		58.71

																																														6.9		0.0190		1890.74		5.29		65.84		56.92		56.92

																																														7.0		0.0187		1834.41		5.45		63.87		55.21		55.21

																																														7.1		0.0184		1780.47		5.62		61.98		53.58		53.58

																																														7.2		0.0182		1728.81		5.78		60.17		52.01		52.01

																																														7.3		0.0179		1679.29		5.95		58.44		50.51		50.51

																																														7.4		0.0177		1631.79		6.13		56.77		49.07		49.07

																																														7.5		0.0174		1586.22		6.30		55.18		47.69		47.69

																																														7.6		0.0172		1542.46		6.48		53.64		46.36		46.36

																																														7.7		0.0170		1500.42		6.66		52.17		45.08		45.08

																																														7.8		0.0168		1460.02		6.85		50.76		43.86		43.86

																																														7.9		0.0166		1421.17		7.04		49.40		42.68		42.68

																																														8.0		0.0164		1383.80		7.23		48.09		41.55		41.55

																																														8.1		0.0161		1347.82		7.42		46.83		40.46		40.46

																																														8.2		0.0160		1313.18		7.62		45.62		39.41		39.41

																																														8.3		0.0158		1279.80		7.81		44.45		38.39		38.39

																																														8.4		0.0156		1247.64		8.02		43.32		37.42		37.42

																																														8.5		0.0154		1216.62		8.22		42.24		36.48		36.48

																																														8.6		0.0152		1186.70		8.43		41.19		35.57		35.57

																																														8.7		0.0150		1157.82		8.64		40.18		34.69		34.69

																																														8.8		0.0149		1129.95		8.85		39.20		33.85		33.85

																																														8.9		0.0147		1103.02		9.07		38.26		33.03		33.03

																																														9.0		0.0145		1077.01		9.28		37.35		32.24		32.24

																																														9.1		0.0144		1051.87		9.51		36.47		31.48		31.48

																																														9.2		0.0142		1027.56		9.73		35.61		30.74		30.74

																																														9.3		0.0141		1004.05		9.96		34.79		30.03		30.03

																																														9.4		0.0139		981.30		10.19		33.99		29.34		29.34

																																														9.5		0.0138		959.28		10.42		33.22		28.67		28.67

																																														9.6		0.0136		937.96		10.66		32.48		28.02		28.02

																																														9.7		0.0135		917.30		10.90		31.75		27.39		27.39

																																														9.8		0.0133		897.30		11.14		31.05		26.79		26.79

																																														9.9		0.0132		877.91		11.39		30.37		26.20		26.20

																																														10.0		0.0131		859.11		11.64		29.71		25.63		25.63

																																														10.1		0.0130		840.88		11.89		29.07		25.08		25.08

																																														10.2		0.0128		823.20		12.15		28.45		24.54		24.54

																																														10.3		0.0127		806.04		12.41		27.85		24.02		24.02

																																														10.4		0.0126		789.38		12.67		27.27		23.51		23.51

																																														10.5		0.0125		773.21		12.93		26.70		23.02		23.02

																																														10.6		0.0123		757.51		13.20		26.15		22.54		22.54

																																														10.7		0.0122		742.26		13.47		25.62		22.08		22.08

																																														10.8		0.0121		727.43		13.75		25.10		21.63		21.63

																																														10.9		0.0120		713.03		14.02		24.59		21.19		21.19

																																														11.0		0.0119		699.02		14.31		24.10		20.77		20.77

																																														11.1		0.0118		685.41		14.59		23.63		20.35		20.35

																																														11.2		0.0117		672.16		14.88		23.16		19.95		19.95

																																														11.3		0.0116		659.27		15.17		22.71		19.56		19.56

																																														11.4		0.0115		646.74		15.46		22.27		19.18		19.18

																																														11.5		0.0114		634.53		15.76		21.84		18.81		18.81

																																														11.6		0.0113		622.65		16.06		21.43		18.45		18.45

																																														11.7		0.0112		611.08		16.36		21.02		18.10		18.10

																																														11.8		0.0111		599.81		16.67		20.63		17.75		17.75

																																														11.9		0.0110		588.83		16.98		20.24		17.42		17.42

																																														12.0		0.0109		578.13		17.30		19.86		17.10		17.10

																																														12.1		0.0108		567.71		17.61		19.50		16.78		16.78

																																														12.2		0.0107		557.54		17.94		19.14		16.47		16.47

																																														12.3		0.0106		547.63		18.26		18.80		16.17		16.17

																																														12.4		0.0105		537.97		18.59		18.46		15.87		15.87

																																														12.5		0.0105		528.54		18.92		18.13		15.59		15.59

																																														12.6		0.0104		519.35		19.25		17.80		15.31		15.31

																																														12.7		0.0103		510.37		19.59		17.49		15.04		15.04

																																														12.8		0.0102		501.62		19.94		17.18		14.77		14.77

																																														12.9		0.0101		493.07		20.28		16.88		14.51		14.51

																																														13.0		0.0101		484.72		20.63		16.59		14.26		14.26

																																														13.1		0.0100		476.57		20.98		16.30		14.01		14.01

																																														13.2		0.0099		468.61		21.34		16.02		13.77		13.77

																																														13.3		0.0098		460.84		21.70		15.75		13.53		13.53

																																														13.4		0.0098		453.24		22.06		15.48		13.30		13.30

																																														13.5		0.0097		445.82		22.43		15.22		13.07		13.07

																																														13.6		0.0096		438.57		22.80		14.97		12.85		12.85

																																														13.7		0.0095		431.48		23.18		14.72		12.63		12.63

																																														13.8		0.0095		424.54		23.55		14.48		12.42		12.42

																																														13.9		0.0094		417.77		23.94		14.24		12.22		12.22

																																														14.0		0.0093		411.14		24.32		14.01		12.02		12.02

																																														14.1		0.0093		404.65		24.71		13.78		11.82		11.82

																																														14.2		0.0092		398.31		25.11		13.55		11.63		11.63

																																														14.3		0.0091		392.11		25.50		13.34		11.44		11.44

																																														14.4		0.0091		386.04		25.90		13.12		11.25		11.25

																																														14.5		0.0090		380.09		26.31		12.91		11.07		11.07

																																														14.6		0.0090		374.28		26.72		12.71		10.89		10.89

																																														14.7		0.0089		368.58		27.13		12.51		10.72		10.72

																																														14.8		0.0088		363.01		27.55		12.31		10.55		10.55

																																														14.9		0.0088		357.55		27.97		12.12		10.38		10.38

																																														15.0		0.0087		352.20		28.39		11.93		10.22		10.22

																																														15.1		0.0087		346.97		28.82		11.75		10.06		10.06

																																														15.2		0.0086		341.84		29.25		11.57		9.90		9.90

																																														15.3		0.0085		336.81		29.69		11.39		9.75		9.75

																																														15.4		0.0085		331.89		30.13		11.22		9.60		9.60

																																														15.5		0.0084		327.06		30.58		11.05		9.45		9.45

																																														15.6		0.0084		322.33		31.02		10.88		9.31		9.31

																																														15.7		0.0083		317.70		31.48		10.72		9.17		9.17

																																														15.8		0.0083		313.15		31.93		10.56		9.03		9.03

																																														15.9		0.0082		308.69		32.39		10.40		8.89		8.89

																																														16.0		0.0082		304.32		32.86		10.25		8.76		8.76

																																														16.1		0.0081		300.04		33.33		10.10		8.63		8.63

																																														16.2		0.0081		295.83		33.80		9.95		8.50		8.50

																																														16.3		0.0080		291.71		34.28		9.81		8.37		8.37

																																														16.4		0.0080		287.67		34.76		9.66		8.25		8.25

																																														16.5		0.0079		283.70		35.25		9.52		8.13		8.13

																																														16.6		0.0079		279.80		35.74		9.39		8.01		8.01

																																														16.7		0.0078		275.98		36.23		9.25		7.89		7.89

																																														16.8		0.0078		272.23		36.73		9.12		7.78		7.78

																																														16.9		0.0077		268.55		37.24		8.99		7.66		7.66

																																														17.0		0.0077		264.93		37.75		8.86		7.55		7.55

																																														17.1		0.0076		261.39		38.26		8.74		7.44		7.44

																																														17.2		0.0076		257.90		38.77		8.61		7.34		7.34

																																														17.3		0.0076		254.48		39.30		8.49		7.23		7.23

																																														17.4		0.0075		251.12		39.82		8.38		7.13		7.13

																																														17.5		0.0075		247.82		40.35		8.26		7.03		7.03

																																														17.6		0.0074		244.58		40.89		8.14		6.93		6.93

																																														17.7		0.0074		241.39		41.43		8.03		6.83		6.83

																																														17.8		0.0073		238.26		41.97		7.92		6.74		6.74

																																														17.9		0.0073		235.19		42.52		7.81		6.64		6.64

																																														18.0		0.0073		232.17		43.07		7.71		6.55		6.55

																																														18.1		0.0072		229.20		43.63		7.60		6.46		6.46

																																														18.2		0.0072		226.28		44.19		7.50		6.37		6.37

																																														18.3		0.0071		223.42		44.76		7.40		6.28		6.28

																																														18.4		0.0071		220.60		45.33		7.30		6.19		6.19

																																														18.5		0.0071		217.83		45.91		7.20		6.11		6.11

																																														18.6		0.0070		215.10		46.49		7.10		6.02		6.02

																																														18.7		0.0070		212.42		47.08		7.01		5.94		5.94

																																														18.8		0.0070		209.79		47.67		6.91		5.86		5.86

																																														18.9		0.0069		207.20		48.26		6.82		5.78		5.78

																																														19.0		0.0069		204.65		48.86		6.73		5.70		5.70

																																														19.1		0.0068		202.14		49.47		6.64		5.62		5.62

																																														19.2		0.0068		199.68		50.08		6.56		5.55		5.55

																																														19.3		0.0068		197.25		50.70		6.47		5.47		5.47

																																														19.4		0.0067		194.86		51.32		6.39		5.40		5.40

																																														19.5		0.0067		192.52		51.94		6.30		5.33		5.33

																																														19.6		0.0067		190.21		52.57		6.22		5.26		5.26

																																														19.7		0.0066		187.93		53.21		6.14		5.19		5.19

																																														19.8		0.0066		185.70		53.85		6.06		5.12		5.12

																																														19.9		0.0066		183.49		54.50		5.98		5.05		5.05

																																														20.0		0.0065		181.33		55.15		5.91		4.98		4.98

																																														20.1		0.0065		179.19		55.81		5.83		4.91		4.91

																																														20.2		0.0065		177.09		56.47		5.76		4.85		4.85

																																														20.3		0.0064		175.03		57.13		5.68		4.79		4.79

																																														20.4		0.0064		172.99		57.81		5.61		4.72		4.72

																																														20.5		0.0064		170.99		58.48		5.54		4.66		4.66

																																														20.6		0.0063		169.01		59.17		5.47		4.60		4.60

																																														20.7		0.0063		167.07		59.86		5.40		4.54		4.54

																																														20.8		0.0063		165.15		60.55		5.33		4.48		4.48

																																														20.9		0.0063		163.27		61.25		5.26		4.42		4.42

																																														21.0		0.0062		161.41		61.95		5.20		4.36		4.36

																																														21.1		0.0062		159.58		62.66		5.13		4.31		4.31

																																														21.2		0.0062		157.78		63.38		5.07		4.25		4.25

																																														21.3		0.0061		156.00		64.10		5.00		4.19		4.19

																																														21.4		0.0061		154.25		64.83		4.94		4.14		4.14

																																														21.5		0.0061		152.53		65.56		4.88		4.09		4.09

																																														21.6		0.0061		150.83		66.30		4.82		4.03		4.03

																																														21.7		0.0060		149.16		67.04		4.76		3.98		3.98

																																														21.8		0.0060		147.51		67.79		4.70		3.93		3.93

																																														21.9		0.0060		145.88		68.55		4.64		3.88		3.88

																																														22.0		0.0059		144.28		69.31		4.59		3.83		3.83

																																														22.1		0.0059		142.70		70.08		4.53		3.78		3.78

																																														22.2		0.0059		141.14		70.85		4.47		3.73		3.73

																																														22.3		0.0059		139.61		71.63		4.42		3.68		3.68

																																														22.4		0.0058		138.09		72.41		4.36		3.63		3.63

																																														22.5		0.0058		136.60		73.21		4.31		3.59		3.59

																																														22.6		0.0058		135.13		74.00		4.26		3.54		3.54

																																														22.7		0.0058		133.68		74.81		4.20		3.49		3.49

																																														22.8		0.0057		132.25		75.61		4.15		3.45		3.45

																																														22.9		0.0057		130.84		76.43		4.10		3.40		3.40

																																														23.0		0.0057		129.45		77.25		4.05		3.36		3.36

																																														23.1		0.0057		128.08		78.08		4.00		3.32		3.32

																																														23.2		0.0056		126.72		78.91		3.95		3.27		3.27

																																														23.3		0.0056		125.39		79.75		3.91		3.23		3.23

																																														23.4		0.0056		124.07		80.60		3.86		3.19		3.19

																																														23.5		0.0056		122.77		81.45		3.81		3.15		3.15

																																														23.6		0.0055		121.49		82.31		3.77		3.11		3.11

																																														23.7		0.0055		120.23		83.18		3.72		3.07		3.07

																																														23.8		0.0055		118.98		84.05		3.67		3.03		3.03

																																														23.9		0.0055		117.75		84.93		3.63		2.99		2.99

																																														24.0		0.0054		116.53		85.81		3.59		2.95		2.95

																																														24.1		0.0054		115.33		86.70		3.54		2.91		2.91

																																														24.2		0.0054		114.15		87.60		3.50		2.87		2.87

																																														24.3		0.0054		112.98		88.51		3.46		2.84		2.84

																																														24.4		0.0054		111.83		89.42		3.42		2.80		2.80

																																														24.5		0.0053		110.69		90.34		3.37		2.76		2.76

																																														24.6		0.0053		109.57		91.26		3.33		2.73		2.73

																																														24.7		0.0053		108.46		92.20		3.29		2.69		2.69

																																														24.8		0.0053		107.37		93.14		3.25		2.66		2.66

																																														24.9		0.0053		106.29		94.08		3.21		2.62		2.62

																																														25.0		0.0052		105.23		95.03		3.18		2.59		2.59
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700 MHz, b=.50)

		



10.0 MV/m, 400 uA,  50 Hz,  20 deg

10.0 MV/m, 400 uA,  38 Hz,  20 deg

10.0 MV/m, 400 uA,  25 Hz,  20 deg

10.0 MV/m, 400 uA,  13 Hz,  20 deg

10.0 MV/m, 400 uA,   0 Hz,  20 deg

Qext (10^6)

P (kW)

6-Cell, 700 MHz, b=0.65



1-cell 200 MHz
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E (MV/m)
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Optimal Qext - Allowable Detuning
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1-cell 400 MHz

		Number of Cells				??6				Q0 (10^9)		??10.0												??6		Cell,		??700		MHz

		Cell Length				0.101		m

		Cavity Length				0.607		m

		Shunt Impedance				??225		ohm/m

		Frequency				??700		MHz

		Gradient				?8.0		?8.0		?8.0		?8.0		?8.0

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,

		Total Current				??400		??400		??400		??400		??400

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??50		??38		??25		??13		??0

						Hz,		Hz,		Hz,		Hz,		Hz,

		Phase Offset				??0		??0		??0		??0		??0

						deg		deg		deg		deg		deg

		1/Qm (10^-6)				0.1429		0.1086		0.0714		0.0371		0.0000

		1/Qb (10^-6)				0.0113		0.0113		0.0113		0.0113		0.0113

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power

				10^6		kW		kW		kW		kW		kW

		0.00		1.00		45.00		44.62		44.34		44.18		44.12

		0.05		1.12		40.41		40.00		39.67		39.49		39.43

		0.10		1.26		36.35		35.89		35.52		35.32		35.25

		0.15		1.41		32.76		32.24		31.83		31.60		31.52

		0.20		1.58		29.60		29.01		28.55		28.29		28.20

		0.25		1.78		26.81		26.15		25.63		25.35		25.24

		0.30		2.00		24.36		23.62		23.04		22.72		22.61

		0.35		2.24		22.23		21.39		20.75		20.39		20.26

		0.40		2.51		20.37		19.44		18.71		18.31		18.16

		0.45		2.82		18.78		17.73		16.92		16.46		16.30

		0.50		3.16		17.42		16.24		15.33		14.82		14.63

		0.55		3.55		16.28		14.96		13.93		13.36		13.15

		0.60		3.98		15.34		13.86		12.71		12.07		11.83

		0.65		4.47		14.59		12.93		11.64		10.92		10.66

		0.70		5.01		14.02		12.16		10.71		9.91		9.61

		0.75		5.62		13.63		11.54		9.92		9.01		8.68

		0.80		6.31		13.40		11.06		9.24		8.22		7.85

		0.85		7.08		13.34		10.71		8.67		7.53		7.11

		0.90		7.94		13.45		10.49		8.20		6.92		6.45

		0.95		8.91		13.72		10.40		7.83		6.40		5.86

		1.00		10.00		14.16		10.43		7.55		5.94		5.34

		1.05		11.22		14.77		10.59		7.35		5.55		4.88

		1.10		12.59		15.57		10.88		7.25		5.22		4.47

		1.15		14.13		16.56		11.30		7.22		4.95		4.11

		1.20		15.85		17.76		11.86		7.28		4.73		3.78

		1.25		17.78		19.18		12.56		7.42		4.56		3.50

		1.30		19.95		20.85		13.41		7.65		4.44		3.25

		1.35		22.39		22.78		14.44		7.96		4.36		3.03

		1.40		25.12		25.00		15.64		8.37		4.33		2.83

		1.45		28.18		27.54		17.03		8.88		4.34		2.66

		1.50		31.62		30.44		18.65		9.50		4.40		2.52

		1.55		35.48		33.73		20.49		10.22		4.51		2.39

		1.60		39.81		37.47		22.60		11.08		4.66		2.28

		1.65		44.67		41.69		25.00		12.06		4.86		2.19

		1.70		50.12		46.46		27.73		13.20		5.11		2.12

		1.75		56.23		51.84		30.81		14.50		5.42		2.06

		1.80		63.10		57.91		34.30		15.99		5.79		2.01

		1.85		70.79		64.74		38.23		17.67		6.22		1.98

		1.90		79.43		72.45		42.67		19.58		6.73		1.96

		1.95		89.13		81.12		47.68		21.75		7.31		1.96

		2.00		100.00		90.88		53.32		24.20		7.98		1.97

		2.05		112.20		101.87		59.68		26.96		8.74		1.99

		2.10		125.89		114.25		66.84		30.08		9.61		2.03

		2.15		141.25		128.18		74.91		33.60		10.60		2.08

		2.20		158.49		143.88		84.01		37.57		11.72		2.14

		2.25		177.83		161.55		94.25		42.06		12.99		2.22

		2.30		199.53		181.47		105.80		47.11		14.43		2.32

		2.35		223.87		203.93		118.82		52.81		16.06		2.44

		2.40		251.19		229.26		133.51		59.25		17.90		2.58

		2.45		281.84		257.84		150.08		66.51		19.98		2.74

		2.50		316.23		290.11		168.80		74.72		22.34		2.92

		2.55		354.81		326.57		189.95		84.00		25.00		3.14

		2.60		398.11		367.80		213.87		94.49		28.02		3.38

		2.65		446.68		414.45		240.94		106.36		31.43		3.66

		2.70		501.19		467.30		271.60		119.81		35.30		3.98

		2.75		562.34		527.23		306.37		135.07		39.70		4.35

		2.80		630.96		595.26		345.84		152.39		44.68		4.77

		2.85		707.95		672.59		390.70		172.08		50.36		5.24

		2.90		794.33		760.60		441.77		194.49		56.81		5.79

		2.95		891.25		860.93		499.98		220.04		64.17		6.41

		3.00		1,000.00		975.48		566.44		249.21		72.58		7.12
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1-cell 400 MHz

		



8.0 MV/m, 400 uA,  50 Hz,   0 deg

8.0 MV/m, 400 uA,  38 Hz,   0 deg

8.0 MV/m, 400 uA,  25 Hz,   0 deg

8.0 MV/m, 400 uA,  13 Hz,   0 deg

8.0 MV/m, 400 uA,   0 Hz,   0 deg

Qext (10^6)

P (kW)

6-cell, 700 MHz, b= 0.5



		Number of Cells				??1				Q0 (10^9)		??5.0												??1		Cell,		??1500		MHz																Number of Cells				??1				Q0 (10^9)		??10.0

		Cell Length				0.750		m																																						Cell Length				0.750		m

		Cavity Length				0.750		m																																						Cavity Length				0.750		m

		Shunt Impedance				??140		ohm/m																																						Shunt Impedance				??140		ohm/m		Q error		??2.0		??1.5

		Frequency				??200		MHz																																						Shunt Impedance				105		ohm

		Gradient				?15.0		?15.0		?15.0		?15.0		?15.0																																Frequency				??200		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??425		uA,

		Total Current				??53		??53		??53		??53		??53																																RF Power				??160.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??25		??50		??75		??100																																								Max Detuning		Max Detuning		Max Detuning

						Hz		Hz		Hz		Hz		Hz																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??0		??0		??0		??0		??0																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		0.5950		59727382.33		0.00		597273.82		517254.30		517254.30

																																														0.2		0.2975		14930357.33		0.00		149303.57		129300.68		129300.68

		1/Qm (10^-6)				0.0000		0.2500		0.5000		0.7500		1.0000																																0.3		0.1983		6635052.70		0.00		66350.52		57461.24		57461.24

		1/Qb (10^-6)				0.0005		0.0005		0.0005		0.0005		0.0005																																0.4		0.1488		3731844.83		0.00		37318.45		32318.72		32318.72

																																														0.5		0.1190		2388142.33		0.00		23881.42		20681.92		20681.92

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.0992		1658266.59		0.01		16582.66		14361.01		14361.01

				10^6		kW		kW		kW		kW		kW																																0.7		0.0850		1218196.62		0.01		12181.96		10549.89		10549.89

		-1.00		0.10		3,013.75		3,015.63		3,021.28		3,030.70		3,043.89																																0.8		0.0744		932588.58		0.01		9325.88		8076.45		8076.45

		-0.95		0.11		2,686.05		2,688.16		2,694.50		2,705.07		2,719.86																																0.9		0.0661		736786.45		0.01		7367.86		6380.75		6380.75

		-0.90		0.13		2,393.98		2,396.35		2,403.47		2,415.32		2,431.92																																1.0		0.0595		596737.33		0.02		5967.37		5167.89		5167.89

		-0.85		0.14		2,133.68		2,136.34		2,144.32		2,157.62		2,176.24																																1.1		0.0541		493122.00		0.02		4931.22		4270.56		4270.56

		-0.80		0.16		1,901.68		1,904.67		1,913.62		1,928.55		1,949.44																																1.2		0.0496		414317.98		0.02		4143.18		3588.10		3588.10

		-0.75		0.18		1,694.91		1,698.26		1,708.31		1,725.06		1,748.50																																1.3		0.0458		352992.98		0.03		3529.93		3057.01		3057.01

		-0.70		0.20		1,510.63		1,514.39		1,525.66		1,544.45		1,570.76																																1.4		0.0425		304335.90		0.03		3043.36		2635.62		2635.62

		-0.65		0.22		1,346.39		1,350.61		1,363.26		1,384.34		1,413.86																																1.5		0.0397		265083.81		0.04		2650.84		2295.69		2295.69

		-0.60		0.25		1,200.01		1,204.74		1,218.94		1,242.59		1,275.71																																1.6		0.0372		232960.46		0.04		2329.60		2017.49		2017.49

		-0.55		0.28		1,069.55		1,074.86		1,090.78		1,117.33		1,154.48																																1.7		0.0350		206338.73		0.05		2063.38		1786.94		1786.94

		-0.50		0.32		953.28		959.23		977.10		1,006.88		1,048.57																																1.8		0.0331		184030.58		0.05		1840.30		1593.75		1593.75

		-0.45		0.35		849.65		856.33		876.38		909.79		956.57																																1.9		0.0313		165152.14		0.06		1651.52		1430.26		1430.26

		-0.40		0.40		757.29		764.79		787.28		824.77		877.26																																2.0		0.0298		149034.83		0.07		1490.35		1290.68		1290.68

		-0.35		0.45		674.97		683.39		708.63		750.69		809.59																																2.1		0.0283		135165.40		0.07		1351.65		1170.56		1170.56

		-0.30		0.50		601.61		611.05		639.37		686.57		752.65																																2.2		0.0270		123144.52		0.08		1231.44		1066.46		1066.46

		-0.25		0.56		536.22		546.82		578.59		631.55		705.70																																2.3		0.0259		112657.76		0.09		1126.57		975.64		975.64

		-0.20		0.63		477.95		489.83		525.49		584.91		668.11																																2.4		0.0248		103454.79		0.10		1034.54		895.94		895.94

		-0.15		0.71		426.01		439.35		479.35		546.03		639.37																																2.5		0.0238		95334.33		0.10		953.34		825.62		825.62

		-0.10		0.79		379.72		394.68		439.57		514.38		619.12																																2.6		0.0229		88133.07		0.11		881.33		763.25		763.25

		-0.05		0.89		338.47		355.26		405.62		489.56		607.08																																2.7		0.0220		81717.36		0.12		817.17		707.69		707.69

		0.00		1.00		301.70		320.54		377.05		471.24		603.10																																2.8		0.0213		75976.98		0.13		759.77		657.98		657.98

		0.05		1.12		268.93		290.06		353.47		459.16		607.11																																2.9		0.0205		70820.38		0.14		708.20		613.32		613.32

		0.10		1.26		239.72		263.44		334.59		453.17		619.18																																3.0		0.0198		66171.04		0.15		661.71		573.05		573.05

		0.15		1.41		213.69		240.30		320.13		453.19		639.46																																3.1		0.0192		61964.54		0.16		619.64		536.63		536.63

		0.20		1.58		190.49		220.35		309.93		459.22		668.23																																3.2		0.0186		58146.40		0.17		581.46		503.56		503.56

		0.25		1.78		169.81		203.32		303.83		471.35		705.87																																3.3		0.0180		54670.24		0.18		546.70		473.45		473.45

		0.30		2.00		151.39		188.98		301.76		489.72		752.88																																3.4		0.0175		51496.43		0.19		514.96		445.97		445.97

		0.35		2.24		134.96		177.14		303.69		514.60		809.88																																3.5		0.0170		48590.90		0.21		485.91		420.81		420.81

		0.40		2.51		120.32		167.66		309.65		546.31		877.63																																3.6		0.0165		45924.26		0.22		459.24		397.71		397.71

		0.45		2.82		107.28		160.39		319.72		585.27		957.05																																3.7		0.0161		43471.01		0.23		434.71		376.47		376.47

		0.50		3.16		95.65		155.25		334.03		632.01		1,049.17																																3.8		0.0157		41209.00		0.24		412.09		356.88		356.88

		0.55		3.55		85.29		152.16		352.78		687.14		1,155.24																																3.9		0.0153		39118.84		0.26		391.19		338.78		338.78

		0.60		3.98		76.05		151.09		376.20		751.39		1,276.66																																4.0		0.0149		37183.58		0.27		371.83		322.02		322.02

		0.65		4.47		67.82		152.02		404.63		825.64		1,415.06																																4.1		0.0145		35388.28		0.28		353.88		306.47		306.47

		0.70		5.01		60.48		154.97		438.43		910.86		1,572.27																																4.2		0.0142		33719.77		0.30		337.19		292.02		292.02

		0.75		5.62		53.95		159.97		478.06		1,008.21		1,750.41																																4.3		0.0138		32166.38		0.31		321.66		278.57		278.57

		0.80		6.31		48.12		167.10		524.05		1,118.96		1,951.84																																4.4		0.0135		30717.77		0.33		307.17		266.02		266.02

		0.85		7.08		42.92		176.45		577.01		1,244.62		2,179.26																																4.5		0.0132		29364.72		0.34		293.64		254.30		254.30

		0.90		7.94		38.30		188.13		637.65		1,386.85		2,435.72																																4.6		0.0129		28099.02		0.36		280.99		243.34		243.34

		0.95		8.91		34.17		202.33		706.79		1,547.56		2,724.65																																4.7		0.0127		26913.30		0.37		269.13		233.07		233.07

		1.00		10.00		30.49		219.21		785.35		1,728.92		3,049.91																																4.8		0.0124		25800.97		0.39		258.01		223.44		223.44

																																														4.9		0.0121		24756.09		0.40		247.56		214.39		214.39

																																														5.0		0.0119		23773.33		0.42		237.73		205.88		205.88

																																														5.1		0.0117		22847.86		0.44		228.48		197.86		197.86

																																														5.2		0.0114		21975.31		0.46		219.75		190.31		190.31

																																														5.3		0.0112		21151.72		0.47		211.51		183.18		183.18

																																														5.4		0.0110		20373.50		0.49		203.73		176.44		176.44

																																														5.5		0.0108		19637.37		0.51		196.37		170.06		170.06

																																														5.6		0.0106		18940.37		0.53		189.40		164.02		164.02

																																														5.7		0.0104		18279.76		0.55		182.79		158.30		158.30

																																														5.8		0.0103		17653.05		0.57		176.53		152.88		152.88

																																														5.9		0.0101		17057.97		0.59		170.58		147.72		147.72

																																														6.0		0.0099		16492.43		0.61		164.92		142.83		142.83

																																														6.1		0.0098		15954.49		0.63		159.54		138.17		138.17

																																														6.2		0.0096		15442.40		0.65		154.42		133.73		133.73

																																														6.3		0.0094		14954.53		0.67		149.54		129.51		129.51

																																														6.4		0.0093		14489.36		0.69		144.89		125.48		125.48

																																														6.5		0.0092		14045.53		0.71		140.45		121.63		121.63

																																														6.6		0.0090		13621.73		0.73		136.21		117.96		117.96

																																														6.7		0.0089		13216.80		0.76		132.16		114.46		114.46

																																														6.8		0.0088		12829.61		0.78		128.29		111.10		111.10

																																														6.9		0.0086		12459.15		0.80		124.59		107.90		107.90

																																														7.0		0.0085		12104.48		0.83		121.04		104.82		104.82

																																														7.1		0.0084		11764.70		0.85		117.64		101.88		101.88

																																														7.2		0.0083		11438.99		0.87		114.39		99.06		99.06

																																														7.3		0.0082		11126.60		0.90		111.26		96.36		96.36

																																														7.4		0.0080		10826.80		0.92		108.26		93.76		93.76

																																														7.5		0.0079		10538.93		0.95		105.39		91.27		91.27

																																														7.6		0.0078		10262.35		0.97		102.62		88.87		88.87

																																														7.7		0.0077		9996.50		1.00		99.96		86.57		86.57

																																														7.8		0.0076		9740.82		1.03		97.41		84.35		84.35

																																														7.9		0.0075		9494.80		1.05		94.94		82.22		82.22

																																														8.0		0.0074		9257.96		1.08		92.58		80.17		80.17

																																														8.1		0.0073		9029.85		1.11		90.30		78.20		78.20

																																														8.2		0.0073		8810.04		1.14		88.10		76.29		76.29

																																														8.3		0.0072		8598.14		1.16		85.98		74.46		74.46

																																														8.4		0.0071		8393.78		1.19		83.93		72.69		72.69

																																														8.5		0.0070		8196.59		1.22		81.96		70.98		70.98

																																														8.6		0.0069		8006.25		1.25		80.06		69.33		69.33

																																														8.7		0.0068		7822.45		1.28		78.22		67.74		67.74

																																														8.8		0.0068		7644.88		1.31		76.45		66.20		66.20

																																														8.9		0.0067		7473.28		1.34		74.73		64.72		64.72

																																														9.0		0.0066		7307.37		1.37		73.07		63.28		63.28

																																														9.1		0.0065		7146.91		1.40		71.47		61.89		61.89

																																														9.2		0.0065		6991.67		1.43		69.91		60.55		60.55

																																														9.3		0.0064		6841.41		1.46		68.41		59.24		59.24

																																														9.4		0.0063		6695.93		1.49		66.96		57.98		57.98

																																														9.5		0.0063		6555.02		1.53		65.55		56.76		56.76

																																														9.6		0.0062		6418.50		1.56		64.18		55.58		55.58

																																														9.7		0.0061		6286.19		1.59		62.86		54.44		54.44

																																														9.8		0.0061		6157.92		1.62		61.58		53.33		53.33

																																														9.9		0.0060		6033.52		1.66		60.33		52.25		52.25

																																														10.0		0.0060		5912.83		1.69		59.13		51.20		51.20

																																														10.1		0.0059		5795.72		1.73		57.95		50.19		50.19

																																														10.2		0.0058		5682.05		1.76		56.82		49.20		49.20

																																														10.3		0.0058		5571.67		1.79		55.71		48.25		48.25

																																														10.4		0.0057		5464.47		1.83		54.64		47.32		47.32

																																														10.5		0.0057		5360.32		1.87		53.60		46.42		46.42

																																														10.6		0.0056		5259.11		1.90		52.59		45.54		45.54

																																														10.7		0.0056		5160.73		1.94		51.60		44.69		44.69

																																														10.8		0.0055		5065.08		1.97		50.65		43.86		43.86

																																														10.9		0.0055		4972.05		2.01		49.72		43.06		43.06

																																														11.0		0.0054		4881.55		2.05		48.81		42.27		42.27

																																														11.1		0.0054		4793.49		2.09		47.93		41.51		41.51

																																														11.2		0.0053		4707.78		2.12		47.07		40.77		40.77

																																														11.3		0.0053		4624.34		2.16		46.24		40.04		40.04

																																														11.4		0.0052		4543.09		2.20		45.43		39.34		39.34

																																														11.5		0.0052		4463.96		2.24		44.64		38.66		38.66

																																														11.6		0.0051		4386.87		2.28		43.87		37.99		37.99

																																														11.7		0.0051		4311.75		2.32		43.11		37.34		37.34

																																														11.8		0.0050		4238.53		2.36		42.38		36.70		36.70

																																														11.9		0.0050		4167.16		2.40		41.67		36.09		36.09

																																														12.0		0.0050		4097.56		2.44		40.97		35.48		35.48

																																														12.1		0.0049		4029.69		2.48		40.29		34.89		34.89

																																														12.2		0.0049		3963.49		2.52		39.63		34.32		34.32

																																														12.3		0.0048		3898.89		2.56		38.99		33.76		33.76

																																														12.4		0.0048		3835.86		2.61		38.36		33.22		33.22

																																														12.5		0.0048		3774.33		2.65		37.74		32.68		32.68

																																														12.6		0.0047		3714.27		2.69		37.14		32.16		32.16

																																														12.7		0.0047		3655.62		2.74		36.55		31.66		31.66

																																														12.8		0.0046		3598.35		2.78		35.98		31.16		31.16

																																														12.9		0.0046		3542.40		2.82		35.42		30.67		30.67

																																														13.0		0.0046		3487.75		2.87		34.87		30.20		30.20

																																														13.1		0.0045		3434.34		2.91		34.34		29.74		29.74

																																														13.2		0.0045		3382.15		2.96		33.82		29.29		29.29

																																														13.3		0.0045		3331.13		3.00		33.31		28.84		28.84

																																														13.4		0.0044		3281.25		3.05		32.81		28.41		28.41

																																														13.5		0.0044		3232.48		3.09		32.32		27.99		27.99

																																														13.6		0.0044		3184.78		3.14		31.84		27.58		27.58

																																														13.7		0.0043		3138.12		3.19		31.38		27.17		27.17

																																														13.8		0.0043		3092.48		3.23		30.92		26.78		26.78

																																														13.9		0.0043		3047.82		3.28		30.48		26.39		26.39

																																														14.0		0.0043		3004.12		3.33		30.04		26.01		26.01

																																														14.1		0.0042		2961.35		3.38		29.61		25.64		25.64

																																														14.2		0.0042		2919.47		3.43		29.19		25.28		25.28

																																														14.3		0.0042		2878.48		3.47		28.78		24.92		24.92

																																														14.4		0.0041		2838.34		3.52		28.38		24.58		24.58

																																														14.5		0.0041		2799.03		3.57		27.99		24.24		24.24

																																														14.6		0.0041		2760.52		3.62		27.60		23.90		23.90

																																														14.7		0.0040		2722.80		3.67		27.22		23.58		23.58

																																														14.8		0.0040		2685.85		3.72		26.86		23.26		23.26

																																														14.9		0.0040		2649.64		3.77		26.49		22.94		22.94

																																														15.0		0.0040		2614.15		3.83		26.14		22.64		22.64

																																														15.1		0.0039		2579.36		3.88		25.79		22.33		22.33

																																														15.2		0.0039		2545.27		3.93		25.45		22.04		22.04

																																														15.3		0.0039		2511.84		3.98		25.12		21.75		21.75

																																														15.4		0.0039		2479.06		4.03		24.79		21.47		21.47

																																														15.5		0.0038		2446.91		4.09		24.47		21.19		21.19

																																														15.6		0.0038		2415.38		4.14		24.15		20.91		20.91

																																														15.7		0.0038		2384.46		4.19		23.84		20.65		20.65

																																														15.8		0.0038		2354.12		4.25		23.54		20.38		20.38

																																														15.9		0.0037		2324.35		4.30		23.24		20.13		20.13

																																														16.0		0.0037		2295.15		4.36		22.95		19.87		19.87

																																														16.1		0.0037		2266.48		4.41		22.66		19.62		19.62

																																														16.2		0.0037		2238.35		4.47		22.38		19.38		19.38

																																														16.3		0.0037		2210.73		4.52		22.10		19.14		19.14

																																														16.4		0.0036		2183.62		4.58		21.83		18.91		18.91

																																														16.5		0.0036		2157.00		4.64		21.57		18.68		18.68

																																														16.6		0.0036		2130.86		4.69		21.31		18.45		18.45

																																														16.7		0.0036		2105.20		4.75		21.05		18.23		18.23

																																														16.8		0.0035		2079.99		4.81		20.80		18.01		18.01

																																														16.9		0.0035		2055.22		4.87		20.55		17.80		17.80

																																														17.0		0.0035		2030.90		4.92		20.31		17.58		17.58

																																														17.1		0.0035		2007.00		4.98		20.07		17.38		17.38

																																														17.2		0.0035		1983.52		5.04		19.83		17.17		17.17

																																														17.3		0.0034		1960.44		5.10		19.60		16.97		16.97

																																														17.4		0.0034		1937.76		5.16		19.37		16.78		16.78

																																														17.5		0.0034		1915.48		5.22		19.15		16.58		16.58

																																														17.6		0.0034		1893.57		5.28		18.93		16.40		16.40

																																														17.7		0.0034		1872.03		5.34		18.72		16.21		16.21

																																														17.8		0.0033		1850.86		5.40		18.51		16.03		16.03

																																														17.9		0.0033		1830.04		5.46		18.30		15.84		15.84

																																														18.0		0.0033		1809.57		5.53		18.09		15.67		15.67

																																														18.1		0.0033		1789.43		5.59		17.89		15.49		15.49

																																														18.2		0.0033		1769.63		5.65		17.69		15.32		15.32

																																														18.3		0.0033		1750.16		5.71		17.50		15.15		15.15

																																														18.4		0.0032		1731.00		5.78		17.31		14.99		14.99

																																														18.5		0.0032		1712.15		5.84		17.12		14.82		14.82

																																														18.6		0.0032		1693.61		5.90		16.93		14.66		14.66

																																														18.7		0.0032		1675.36		5.97		16.75		14.51		14.51

																																														18.8		0.0032		1657.41		6.03		16.57		14.35		14.35

																																														18.9		0.0031		1639.74		6.10		16.39		14.20		14.20

																																														19.0		0.0031		1622.35		6.16		16.22		14.05		14.05

																																														19.1		0.0031		1605.23		6.23		16.05		13.90		13.90

																																														19.2		0.0031		1588.38		6.30		15.88		13.75		13.75

																																														19.3		0.0031		1571.79		6.36		15.71		13.61		13.61

																																														19.4		0.0031		1555.46		6.43		15.55		13.47		13.47

																																														19.5		0.0031		1539.38		6.50		15.39		13.33		13.33

																																														19.6		0.0030		1523.55		6.56		15.23		13.19		13.19

																																														19.7		0.0030		1507.96		6.63		15.08		13.06		13.06

																																														19.8		0.0030		1492.60		6.70		14.92		12.92		12.92

																																														19.9		0.0030		1477.48		6.77		14.77		12.79		12.79

																																														20.0		0.0030		1462.58		6.84		14.62		12.66		12.66

																																														20.1		0.0030		1447.91		6.91		14.48		12.54		12.54

																																														20.2		0.0029		1433.45		6.98		14.33		12.41		12.41

																																														20.3		0.0029		1419.21		7.05		14.19		12.29		12.29

																																														20.4		0.0029		1405.18		7.12		14.05		12.17		12.17

																																														20.5		0.0029		1391.35		7.19		13.91		12.05		12.05

																																														20.6		0.0029		1377.73		7.26		13.77		11.93		11.93

																																														20.7		0.0029		1364.30		7.33		13.64		11.81		11.81

																																														20.8		0.0029		1351.06		7.40		13.51		11.70		11.70

																																														20.9		0.0028		1338.02		7.47		13.38		11.58		11.58

																																														21.0		0.0028		1325.16		7.55		13.25		11.47		11.47

																																														21.1		0.0028		1312.49		7.62		13.12		11.36		11.36

																																														21.2		0.0028		1300.00		7.69		13.00		11.25		11.25

																																														21.3		0.0028		1287.68		7.77		12.87		11.15		11.15

																																														21.4		0.0028		1275.53		7.84		12.75		11.04		11.04

																																														21.5		0.0028		1263.56		7.91		12.63		10.94		10.94

																																														21.6		0.0028		1251.75		7.99		12.51		10.84		10.84

																																														21.7		0.0027		1240.10		8.06		12.40		10.74		10.74

																																														21.8		0.0027		1228.62		8.14		12.28		10.64		10.64

																																														21.9		0.0027		1217.29		8.21		12.17		10.54		10.54

																																														22.0		0.0027		1206.11		8.29		12.06		10.44		10.44

																																														22.1		0.0027		1195.09		8.37		11.95		10.35		10.35

																																														22.2		0.0027		1184.22		8.44		11.84		10.25		10.25

																																														22.3		0.0027		1173.50		8.52		11.73		10.16		10.16

																																														22.4		0.0027		1162.91		8.60		11.63		10.07		10.07

																																														22.5		0.0026		1152.47		8.68		11.52		9.98		9.98

																																														22.6		0.0026		1142.17		8.76		11.42		9.89		9.89

																																														22.7		0.0026		1132.01		8.83		11.32		9.80		9.80

																																														22.8		0.0026		1121.98		8.91		11.22		9.71		9.71

																																														22.9		0.0026		1112.08		8.99		11.12		9.63		9.63

																																														23.0		0.0026		1102.30		9.07		11.02		9.54		9.54

																																														23.1		0.0026		1092.66		9.15		10.92		9.46		9.46

																																														23.2		0.0026		1083.14		9.23		10.83		9.38		9.38

																																														23.3		0.0026		1073.75		9.31		10.73		9.30		9.30

																																														23.4		0.0025		1064.47		9.39		10.64		9.21		9.21

																																														23.5		0.0025		1055.32		9.48		10.55		9.14		9.14

																																														23.6		0.0025		1046.28		9.56		10.46		9.06		9.06

																																														23.7		0.0025		1037.35		9.64		10.37		8.98		8.98

																																														23.8		0.0025		1028.54		9.72		10.28		8.90		8.90

																																														23.9		0.0025		1019.84		9.81		10.20		8.83		8.83

																																														24.0		0.0025		1011.25		9.89		10.11		8.75		8.75

																																														24.1		0.0025		1002.76		9.97		10.02		8.68		8.68

																																														24.2		0.0025		994.38		10.06		9.94		8.61		8.61

																																														24.3		0.0024		986.10		10.14		9.86		8.54		8.54

																																														24.4		0.0024		977.93		10.23		9.78		8.47		8.47

																																														24.5		0.0024		969.86		10.31		9.70		8.40		8.40

																																														24.6		0.0024		961.88		10.40		9.62		8.33		8.33

																																														24.7		0.0024		954.00		10.48		9.54		8.26		8.26

																																														24.8		0.0024		946.22		10.57		9.46		8.19		8.19

																																														24.9		0.0024		938.53		10.65		9.38		8.12		8.12

																																														25.0		0.0024		930.93		10.74		9.31		8.06		8.06
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15.0 MV/m,  53 uA, 100 Hz   0 deg

15.0 MV/m,  53 uA,  75 Hz   0 deg

15.0 MV/m,  53 uA,  50 Hz   0 deg

15.0 MV/m,  53 uA,  25 Hz   0 deg

15.0 MV/m,  53 uA,   0 Hz   0 deg

Qext (106)

P (kW)

1-cell, 200 MHz
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E (MV/m)

Q (106)
(Hz)

Optimal Qext - Allowable Detuning
1-Cell 200 MHz Cavity
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0

0



		Number of Cells				??1				Q0 (10^9)		??5.0												??1		Cell,		??1500		MHz																Number of Cells				??1				Q0 (10^9)		??10.0

		Cell Length				0.375		m																																						Cell Length				0.750		m

		Cavity Length				0.375		m																																						Cavity Length				0.750		m

		Shunt Impedance				??140		ohm/m																																						Shunt Impedance				??140		ohm/m		Q error		??2.0		??1.5

		Frequency				??400		MHz																																						Shunt Impedance				105		ohm

		Gradient				?15.0		?15.0		?15.0		?15.0		?15.0																																Frequency				??200		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??425		uA,

		Total Current				??53		??53		??53		??53		??53																																RF Power				??160.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??25		??50		??75		??100																																								Max Detuning		Max Detuning		Max Detuning

						Hz		Hz		Hz		Hz		Hz																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??0		??0		??0		??0		??0																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		0.5950		59727382.33		0.00		597273.82		517254.30		517254.30

																																														0.2		0.2975		14930357.33		0.00		149303.57		129300.68		129300.68

		1/Qm (10^-6)				0.0000		0.1250		0.2500		0.3750		0.5000																																0.3		0.1983		6635052.70		0.00		66350.52		57461.24		57461.24

		1/Qb (10^-6)				0.0005		0.0005		0.0005		0.0005		0.0005																																0.4		0.1488		3731844.83		0.00		37318.45		32318.72		32318.72

																																														0.5		0.1190		2388142.33		0.00		23881.42		20681.92		20681.92

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.0992		1658266.59		0.01		16582.66		14361.01		14361.01

				10^6		kW		kW		kW		kW		kW																																0.7		0.0850		1218196.62		0.01		12181.96		10549.89		10549.89

		-1.00		0.10		1,506.88		1,507.11		1,507.82		1,508.99		1,510.64																																0.8		0.0744		932588.58		0.01		9325.88		8076.45		8076.45

		-0.95		0.11		1,343.02		1,343.29		1,344.08		1,345.40		1,347.25																																0.9		0.0661		736786.45		0.01		7367.86		6380.75		6380.75

		-0.90		0.13		1,196.99		1,197.29		1,198.18		1,199.66		1,201.73																																1.0		0.0595		596737.33		0.02		5967.37		5167.89		5167.89

		-0.85		0.14		1,066.84		1,067.17		1,068.17		1,069.83		1,072.16																																1.1		0.0541		493122.00		0.02		4931.22		4270.56		4270.56

		-0.80		0.16		950.84		951.21		952.33		954.20		956.81																																1.2		0.0496		414317.98		0.02		4143.18		3588.10		3588.10

		-0.75		0.18		847.46		847.88		849.13		851.22		854.16																																1.3		0.0458		352992.98		0.03		3529.93		3057.01		3057.01

		-0.70		0.20		755.32		755.79		757.20		759.54		762.83																																1.4		0.0425		304335.90		0.03		3043.36		2635.62		2635.62

		-0.65		0.22		673.20		673.72		675.30		677.94		681.63																																1.5		0.0397		265083.81		0.04		2650.84		2295.69		2295.69

		-0.60		0.25		600.01		600.60		602.37		605.33		609.47																																1.6		0.0372		232960.46		0.04		2329.60		2017.49		2017.49

		-0.55		0.28		534.78		535.44		537.43		540.75		545.39																																1.7		0.0350		206338.73		0.05		2063.38		1786.94		1786.94

		-0.50		0.32		476.64		477.38		479.62		483.34		488.55																																1.8		0.0331		184030.58		0.05		1840.30		1593.75		1593.75

		-0.45		0.35		424.82		425.66		428.17		432.34		438.19																																1.9		0.0313		165152.14		0.06		1651.52		1430.26		1430.26

		-0.40		0.40		378.64		379.58		382.39		387.08		393.64																																2.0		0.0298		149034.83		0.07		1490.35		1290.68		1290.68

		-0.35		0.45		337.49		338.54		341.69		346.95		354.31																																2.1		0.0283		135165.40		0.07		1351.65		1170.56		1170.56

		-0.30		0.50		300.80		301.98		305.52		311.42		319.69																																2.2		0.0270		123144.52		0.08		1231.44		1066.46		1066.46

		-0.25		0.56		268.11		269.44		273.41		280.03		289.30																																2.3		0.0259		112657.76		0.09		1126.57		975.64		975.64

		-0.20		0.63		238.97		240.46		244.92		252.34		262.74																																2.4		0.0248		103454.79		0.10		1034.54		895.94		895.94

		-0.15		0.71		213.01		214.67		219.67		228.01		239.68																																2.5		0.0238		95334.33		0.10		953.34		825.62		825.62

		-0.10		0.79		189.86		191.73		197.34		206.69		219.79																																2.6		0.0229		88133.07		0.11		881.33		763.25		763.25

		-0.05		0.89		169.23		171.33		177.63		188.12		202.81																																2.7		0.0220		81717.36		0.12		817.17		707.69		707.69

		0.00		1.00		150.85		153.20		160.27		172.04		188.52																																2.8		0.0213		75976.98		0.13		759.77		657.98		657.98

		0.05		1.12		134.46		137.11		145.03		158.24		176.74																																2.9		0.0205		70820.38		0.14		708.20		613.32		613.32

		0.10		1.26		119.86		122.82		131.72		146.54		167.29																																3.0		0.0198		66171.04		0.15		661.71		573.05		573.05

		0.15		1.41		106.85		110.17		120.15		136.78		160.07																																3.1		0.0192		61964.54		0.16		619.64		536.63		536.63

		0.20		1.58		95.25		98.98		110.17		128.84		154.96																																3.2		0.0186		58146.40		0.17		581.46		503.56		503.56

		0.25		1.78		84.91		89.10		101.66		122.60		151.91																																3.3		0.0180		54670.24		0.18		546.70		473.45		473.45

		0.30		2.00		75.69		80.39		94.49		117.99		150.88																																3.4		0.0175		51496.43		0.19		514.96		445.97		445.97

		0.35		2.24		67.48		72.75		88.57		114.94		151.85																																3.5		0.0170		48590.90		0.21		485.91		420.81		420.81

		0.40		2.51		60.16		66.08		83.83		113.41		154.83																																3.6		0.0165		45924.26		0.22		459.24		397.71		397.71

		0.45		2.82		53.64		60.28		80.19		113.39		159.86																																3.7		0.0161		43471.01		0.23		434.71		376.47		376.47

		0.50		3.16		47.83		55.27		77.62		114.87		167.02																																3.8		0.0157		41209.00		0.24		412.09		356.88		356.88

		0.55		3.55		42.64		51.00		76.08		117.87		176.39																																3.9		0.0153		39118.84		0.26		391.19		338.78		338.78

		0.60		3.98		38.03		47.41		75.54		122.44		188.10																																4.0		0.0149		37183.58		0.27		371.83		322.02		322.02

		0.65		4.47		33.91		44.44		76.01		128.64		202.31																																4.1		0.0145		35388.28		0.28		353.88		306.47		306.47

		0.70		5.01		30.24		42.05		77.49		136.54		219.22																																4.2		0.0142		33719.77		0.30		337.19		292.02		292.02

		0.75		5.62		26.97		40.23		79.99		146.26		239.03																																4.3		0.0138		32166.38		0.31		321.66		278.57		278.57

		0.80		6.31		24.06		38.93		83.55		157.91		262.02																																4.4		0.0135		30717.77		0.33		307.17		266.02		266.02

		0.85		7.08		21.46		38.15		88.22		171.67		288.50																																4.5		0.0132		29364.72		0.34		293.64		254.30		254.30

		0.90		7.94		19.15		37.88		94.07		187.72		318.83																																4.6		0.0129		28099.02		0.36		280.99		243.34		243.34

		0.95		8.91		17.09		38.10		101.16		206.26		353.39																																4.7		0.0127		26913.30		0.37		269.13		233.07		233.07

		1.00		10.00		15.25		38.84		109.60		227.55		392.67																																4.8		0.0124		25800.97		0.39		258.01		223.44		223.44

																																														4.9		0.0121		24756.09		0.40		247.56		214.39		214.39

																																														5.0		0.0119		23773.33		0.42		237.73		205.88		205.88

																																														5.1		0.0117		22847.86		0.44		228.48		197.86		197.86

																																														5.2		0.0114		21975.31		0.46		219.75		190.31		190.31

																																														5.3		0.0112		21151.72		0.47		211.51		183.18		183.18

																																														5.4		0.0110		20373.50		0.49		203.73		176.44		176.44

																																														5.5		0.0108		19637.37		0.51		196.37		170.06		170.06

																																														5.6		0.0106		18940.37		0.53		189.40		164.02		164.02

																																														5.7		0.0104		18279.76		0.55		182.79		158.30		158.30

																																														5.8		0.0103		17653.05		0.57		176.53		152.88		152.88

																																														5.9		0.0101		17057.97		0.59		170.58		147.72		147.72

																																														6.0		0.0099		16492.43		0.61		164.92		142.83		142.83

																																														6.1		0.0098		15954.49		0.63		159.54		138.17		138.17

																																														6.2		0.0096		15442.40		0.65		154.42		133.73		133.73

																																														6.3		0.0094		14954.53		0.67		149.54		129.51		129.51

																																														6.4		0.0093		14489.36		0.69		144.89		125.48		125.48

																																														6.5		0.0092		14045.53		0.71		140.45		121.63		121.63

																																														6.6		0.0090		13621.73		0.73		136.21		117.96		117.96

																																														6.7		0.0089		13216.80		0.76		132.16		114.46		114.46

																																														6.8		0.0088		12829.61		0.78		128.29		111.10		111.10

																																														6.9		0.0086		12459.15		0.80		124.59		107.90		107.90

																																														7.0		0.0085		12104.48		0.83		121.04		104.82		104.82

																																														7.1		0.0084		11764.70		0.85		117.64		101.88		101.88

																																														7.2		0.0083		11438.99		0.87		114.39		99.06		99.06

																																														7.3		0.0082		11126.60		0.90		111.26		96.36		96.36

																																														7.4		0.0080		10826.80		0.92		108.26		93.76		93.76

																																														7.5		0.0079		10538.93		0.95		105.39		91.27		91.27

																																														7.6		0.0078		10262.35		0.97		102.62		88.87		88.87

																																														7.7		0.0077		9996.50		1.00		99.96		86.57		86.57

																																														7.8		0.0076		9740.82		1.03		97.41		84.35		84.35

																																														7.9		0.0075		9494.80		1.05		94.94		82.22		82.22

																																														8.0		0.0074		9257.96		1.08		92.58		80.17		80.17

																																														8.1		0.0073		9029.85		1.11		90.30		78.20		78.20

																																														8.2		0.0073		8810.04		1.14		88.10		76.29		76.29

																																														8.3		0.0072		8598.14		1.16		85.98		74.46		74.46

																																														8.4		0.0071		8393.78		1.19		83.93		72.69		72.69

																																														8.5		0.0070		8196.59		1.22		81.96		70.98		70.98

																																														8.6		0.0069		8006.25		1.25		80.06		69.33		69.33

																																														8.7		0.0068		7822.45		1.28		78.22		67.74		67.74

																																														8.8		0.0068		7644.88		1.31		76.45		66.20		66.20

																																														8.9		0.0067		7473.28		1.34		74.73		64.72		64.72

																																														9.0		0.0066		7307.37		1.37		73.07		63.28		63.28

																																														9.1		0.0065		7146.91		1.40		71.47		61.89		61.89

																																														9.2		0.0065		6991.67		1.43		69.91		60.55		60.55

																																														9.3		0.0064		6841.41		1.46		68.41		59.24		59.24

																																														9.4		0.0063		6695.93		1.49		66.96		57.98		57.98

																																														9.5		0.0063		6555.02		1.53		65.55		56.76		56.76

																																														9.6		0.0062		6418.50		1.56		64.18		55.58		55.58

																																														9.7		0.0061		6286.19		1.59		62.86		54.44		54.44

																																														9.8		0.0061		6157.92		1.62		61.58		53.33		53.33

																																														9.9		0.0060		6033.52		1.66		60.33		52.25		52.25

																																														10.0		0.0060		5912.83		1.69		59.13		51.20		51.20

																																														10.1		0.0059		5795.72		1.73		57.95		50.19		50.19

																																														10.2		0.0058		5682.05		1.76		56.82		49.20		49.20

																																														10.3		0.0058		5571.67		1.79		55.71		48.25		48.25

																																														10.4		0.0057		5464.47		1.83		54.64		47.32		47.32

																																														10.5		0.0057		5360.32		1.87		53.60		46.42		46.42

																																														10.6		0.0056		5259.11		1.90		52.59		45.54		45.54

																																														10.7		0.0056		5160.73		1.94		51.60		44.69		44.69

																																														10.8		0.0055		5065.08		1.97		50.65		43.86		43.86

																																														10.9		0.0055		4972.05		2.01		49.72		43.06		43.06

																																														11.0		0.0054		4881.55		2.05		48.81		42.27		42.27

																																														11.1		0.0054		4793.49		2.09		47.93		41.51		41.51

																																														11.2		0.0053		4707.78		2.12		47.07		40.77		40.77

																																														11.3		0.0053		4624.34		2.16		46.24		40.04		40.04

																																														11.4		0.0052		4543.09		2.20		45.43		39.34		39.34

																																														11.5		0.0052		4463.96		2.24		44.64		38.66		38.66

																																														11.6		0.0051		4386.87		2.28		43.87		37.99		37.99

																																														11.7		0.0051		4311.75		2.32		43.11		37.34		37.34

																																														11.8		0.0050		4238.53		2.36		42.38		36.70		36.70

																																														11.9		0.0050		4167.16		2.40		41.67		36.09		36.09

																																														12.0		0.0050		4097.56		2.44		40.97		35.48		35.48

																																														12.1		0.0049		4029.69		2.48		40.29		34.89		34.89

																																														12.2		0.0049		3963.49		2.52		39.63		34.32		34.32

																																														12.3		0.0048		3898.89		2.56		38.99		33.76		33.76

																																														12.4		0.0048		3835.86		2.61		38.36		33.22		33.22

																																														12.5		0.0048		3774.33		2.65		37.74		32.68		32.68

																																														12.6		0.0047		3714.27		2.69		37.14		32.16		32.16

																																														12.7		0.0047		3655.62		2.74		36.55		31.66		31.66

																																														12.8		0.0046		3598.35		2.78		35.98		31.16		31.16

																																														12.9		0.0046		3542.40		2.82		35.42		30.67		30.67

																																														13.0		0.0046		3487.75		2.87		34.87		30.20		30.20

																																														13.1		0.0045		3434.34		2.91		34.34		29.74		29.74

																																														13.2		0.0045		3382.15		2.96		33.82		29.29		29.29

																																														13.3		0.0045		3331.13		3.00		33.31		28.84		28.84

																																														13.4		0.0044		3281.25		3.05		32.81		28.41		28.41

																																														13.5		0.0044		3232.48		3.09		32.32		27.99		27.99

																																														13.6		0.0044		3184.78		3.14		31.84		27.58		27.58

																																														13.7		0.0043		3138.12		3.19		31.38		27.17		27.17

																																														13.8		0.0043		3092.48		3.23		30.92		26.78		26.78

																																														13.9		0.0043		3047.82		3.28		30.48		26.39		26.39

																																														14.0		0.0043		3004.12		3.33		30.04		26.01		26.01

																																														14.1		0.0042		2961.35		3.38		29.61		25.64		25.64

																																														14.2		0.0042		2919.47		3.43		29.19		25.28		25.28

																																														14.3		0.0042		2878.48		3.47		28.78		24.92		24.92

																																														14.4		0.0041		2838.34		3.52		28.38		24.58		24.58

																																														14.5		0.0041		2799.03		3.57		27.99		24.24		24.24

																																														14.6		0.0041		2760.52		3.62		27.60		23.90		23.90

																																														14.7		0.0040		2722.80		3.67		27.22		23.58		23.58

																																														14.8		0.0040		2685.85		3.72		26.86		23.26		23.26

																																														14.9		0.0040		2649.64		3.77		26.49		22.94		22.94

																																														15.0		0.0040		2614.15		3.83		26.14		22.64		22.64

																																														15.1		0.0039		2579.36		3.88		25.79		22.33		22.33

																																														15.2		0.0039		2545.27		3.93		25.45		22.04		22.04

																																														15.3		0.0039		2511.84		3.98		25.12		21.75		21.75

																																														15.4		0.0039		2479.06		4.03		24.79		21.47		21.47

																																														15.5		0.0038		2446.91		4.09		24.47		21.19		21.19

																																														15.6		0.0038		2415.38		4.14		24.15		20.91		20.91

																																														15.7		0.0038		2384.46		4.19		23.84		20.65		20.65

																																														15.8		0.0038		2354.12		4.25		23.54		20.38		20.38

																																														15.9		0.0037		2324.35		4.30		23.24		20.13		20.13

																																														16.0		0.0037		2295.15		4.36		22.95		19.87		19.87

																																														16.1		0.0037		2266.48		4.41		22.66		19.62		19.62

																																														16.2		0.0037		2238.35		4.47		22.38		19.38		19.38

																																														16.3		0.0037		2210.73		4.52		22.10		19.14		19.14

																																														16.4		0.0036		2183.62		4.58		21.83		18.91		18.91

																																														16.5		0.0036		2157.00		4.64		21.57		18.68		18.68

																																														16.6		0.0036		2130.86		4.69		21.31		18.45		18.45

																																														16.7		0.0036		2105.20		4.75		21.05		18.23		18.23

																																														16.8		0.0035		2079.99		4.81		20.80		18.01		18.01

																																														16.9		0.0035		2055.22		4.87		20.55		17.80		17.80

																																														17.0		0.0035		2030.90		4.92		20.31		17.58		17.58

																																														17.1		0.0035		2007.00		4.98		20.07		17.38		17.38

																																														17.2		0.0035		1983.52		5.04		19.83		17.17		17.17

																																														17.3		0.0034		1960.44		5.10		19.60		16.97		16.97

																																														17.4		0.0034		1937.76		5.16		19.37		16.78		16.78

																																														17.5		0.0034		1915.48		5.22		19.15		16.58		16.58

																																														17.6		0.0034		1893.57		5.28		18.93		16.40		16.40

																																														17.7		0.0034		1872.03		5.34		18.72		16.21		16.21

																																														17.8		0.0033		1850.86		5.40		18.51		16.03		16.03

																																														17.9		0.0033		1830.04		5.46		18.30		15.84		15.84

																																														18.0		0.0033		1809.57		5.53		18.09		15.67		15.67

																																														18.1		0.0033		1789.43		5.59		17.89		15.49		15.49

																																														18.2		0.0033		1769.63		5.65		17.69		15.32		15.32

																																														18.3		0.0033		1750.16		5.71		17.50		15.15		15.15

																																														18.4		0.0032		1731.00		5.78		17.31		14.99		14.99

																																														18.5		0.0032		1712.15		5.84		17.12		14.82		14.82

																																														18.6		0.0032		1693.61		5.90		16.93		14.66		14.66

																																														18.7		0.0032		1675.36		5.97		16.75		14.51		14.51

																																														18.8		0.0032		1657.41		6.03		16.57		14.35		14.35

																																														18.9		0.0031		1639.74		6.10		16.39		14.20		14.20

																																														19.0		0.0031		1622.35		6.16		16.22		14.05		14.05

																																														19.1		0.0031		1605.23		6.23		16.05		13.90		13.90

																																														19.2		0.0031		1588.38		6.30		15.88		13.75		13.75

																																														19.3		0.0031		1571.79		6.36		15.71		13.61		13.61

																																														19.4		0.0031		1555.46		6.43		15.55		13.47		13.47

																																														19.5		0.0031		1539.38		6.50		15.39		13.33		13.33

																																														19.6		0.0030		1523.55		6.56		15.23		13.19		13.19

																																														19.7		0.0030		1507.96		6.63		15.08		13.06		13.06

																																														19.8		0.0030		1492.60		6.70		14.92		12.92		12.92

																																														19.9		0.0030		1477.48		6.77		14.77		12.79		12.79

																																														20.0		0.0030		1462.58		6.84		14.62		12.66		12.66

																																														20.1		0.0030		1447.91		6.91		14.48		12.54		12.54

																																														20.2		0.0029		1433.45		6.98		14.33		12.41		12.41

																																														20.3		0.0029		1419.21		7.05		14.19		12.29		12.29

																																														20.4		0.0029		1405.18		7.12		14.05		12.17		12.17

																																														20.5		0.0029		1391.35		7.19		13.91		12.05		12.05

																																														20.6		0.0029		1377.73		7.26		13.77		11.93		11.93

																																														20.7		0.0029		1364.30		7.33		13.64		11.81		11.81

																																														20.8		0.0029		1351.06		7.40		13.51		11.70		11.70

																																														20.9		0.0028		1338.02		7.47		13.38		11.58		11.58

																																														21.0		0.0028		1325.16		7.55		13.25		11.47		11.47

																																														21.1		0.0028		1312.49		7.62		13.12		11.36		11.36

																																														21.2		0.0028		1300.00		7.69		13.00		11.25		11.25

																																														21.3		0.0028		1287.68		7.77		12.87		11.15		11.15

																																														21.4		0.0028		1275.53		7.84		12.75		11.04		11.04

																																														21.5		0.0028		1263.56		7.91		12.63		10.94		10.94

																																														21.6		0.0028		1251.75		7.99		12.51		10.84		10.84

																																														21.7		0.0027		1240.10		8.06		12.40		10.74		10.74

																																														21.8		0.0027		1228.62		8.14		12.28		10.64		10.64

																																														21.9		0.0027		1217.29		8.21		12.17		10.54		10.54

																																														22.0		0.0027		1206.11		8.29		12.06		10.44		10.44

																																														22.1		0.0027		1195.09		8.37		11.95		10.35		10.35

																																														22.2		0.0027		1184.22		8.44		11.84		10.25		10.25

																																														22.3		0.0027		1173.50		8.52		11.73		10.16		10.16

																																														22.4		0.0027		1162.91		8.60		11.63		10.07		10.07

																																														22.5		0.0026		1152.47		8.68		11.52		9.98		9.98

																																														22.6		0.0026		1142.17		8.76		11.42		9.89		9.89

																																														22.7		0.0026		1132.01		8.83		11.32		9.80		9.80

																																														22.8		0.0026		1121.98		8.91		11.22		9.71		9.71

																																														22.9		0.0026		1112.08		8.99		11.12		9.63		9.63

																																														23.0		0.0026		1102.30		9.07		11.02		9.54		9.54

																																														23.1		0.0026		1092.66		9.15		10.92		9.46		9.46

																																														23.2		0.0026		1083.14		9.23		10.83		9.38		9.38

																																														23.3		0.0026		1073.75		9.31		10.73		9.30		9.30

																																														23.4		0.0025		1064.47		9.39		10.64		9.21		9.21

																																														23.5		0.0025		1055.32		9.48		10.55		9.14		9.14

																																														23.6		0.0025		1046.28		9.56		10.46		9.06		9.06

																																														23.7		0.0025		1037.35		9.64		10.37		8.98		8.98

																																														23.8		0.0025		1028.54		9.72		10.28		8.90		8.90

																																														23.9		0.0025		1019.84		9.81		10.20		8.83		8.83

																																														24.0		0.0025		1011.25		9.89		10.11		8.75		8.75

																																														24.1		0.0025		1002.76		9.97		10.02		8.68		8.68

																																														24.2		0.0025		994.38		10.06		9.94		8.61		8.61

																																														24.3		0.0024		986.10		10.14		9.86		8.54		8.54

																																														24.4		0.0024		977.93		10.23		9.78		8.47		8.47

																																														24.5		0.0024		969.86		10.31		9.70		8.40		8.40

																																														24.6		0.0024		961.88		10.40		9.62		8.33		8.33

																																														24.7		0.0024		954.00		10.48		9.54		8.26		8.26

																																														24.8		0.0024		946.22		10.57		9.46		8.19		8.19

																																														24.9		0.0024		938.53		10.65		9.38		8.12		8.12

																																														25.0		0.0024		930.93		10.74		9.31		8.06		8.06
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15.0 MV/m,  53 uA, 100 Hz   0 deg

15.0 MV/m,  53 uA,  75 Hz   0 deg

15.0 MV/m,  53 uA,  50 Hz   0 deg

15.0 MV/m,  53 uA,  25 Hz   0 deg

15.0 MV/m,  53 uA,   0 Hz   0 deg

Qext (106)

P (kW)

1-cell, 400 MHz
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Optimal Qext - Allowable Detuning
1-Cell 200 MHz Cavity

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1014722655.xls
Chart1

		0.1		0.1		0.1

		0.1258925412		0.1258925412		0.1258925412

		0.1584893192		0.1584893192		0.1584893192

		0.1995262315		0.1995262315		0.1995262315

		0.2511886432		0.2511886432		0.2511886432

		0.316227766		0.316227766		0.316227766

		0.3981071706		0.3981071706		0.3981071706

		0.5011872336		0.5011872336		0.5011872336

		0.6309573445		0.6309573445		0.6309573445

		0.7943282347		0.7943282347		0.7943282347

		1		1		1

		1.2589254118		1.2589254118		1.2589254118

		1.5848931925		1.5848931925		1.5848931925

		1.995262315		1.995262315		1.995262315

		2.5118864315		2.5118864315		2.5118864315

		3.1622776602		3.1622776602		3.1622776602

		3.9810717055		3.9810717055		3.9810717055

		5.0118723363		5.0118723363		5.0118723363

		6.3095734448		6.3095734448		6.3095734448

		7.9432823472		7.9432823472		7.9432823472

		10		10		10

		12.5892541179		12.5892541179		12.5892541179

		15.8489319246		15.8489319246		15.8489319246

		19.9526231497		19.9526231497		19.9526231497

		25.1188643151		25.1188643151		25.1188643151

		31.6227766017		31.6227766017		31.6227766017

		39.8107170553		39.8107170553		39.8107170553

		50.1187233627		50.1187233627		50.1187233627

		63.095734448		63.095734448		63.095734448

		79.4328234724		79.4328234724		79.4328234724

		100		100		100



Bandwidth (Hz)

Optimum beta

Power (kW)

Fill Time (ms)

Single-cell 200 MHz

4016.2392899281

121703.220906913

12296.8065850455

3197.9253022347

96905.8273404455

9776.773053975

2549.7837215903

77265.1733815231

7777.3076160651

2037.1872235226

61731.9461673513

6191.8660432979

1632.6352456764

49472.795323528

4935.8953449158

1314.2310585239

39824.1835916343

3942.2885720777

1064.4437709411

32254.8718467009

3157.7483832056

869.1141392551

26335.7920986408

2539.8702407315

716.6967841914

21717.0843694378

2054.8104598721

597.7394629442

18112.3170589152

1675.4511979198

504.5634982084

15288.8029760135

1379.9979124576

431.0569460218

13061.3316976303

1150.9363789038

372.4878870861

11286.5117298821

974.2553160603

325.3037609157

9856.6897247181

838.8385460265

286.8850848356

8692.4874192616

735.9554350272

255.3563225372

7737.0703799161

658.8114604027

229.4088903425

6950.7845558341

602.1431013985

208.1638553088

6306.9956154195

561.8485456951

191.1013284589

5789.9493472389

534.6441291639

177.9868469566

5392.5408168679

517.7369865515

168.7726883183

5113.3238884321

508.5279856001

163.3129078369

4947.875995057

504.4429835607

160.8876395784

4874.3830175267

503.1000712356

160.1733674368

4852.7384071759

502.8026486515

160.0462486863

4848.8863238266

502.7618093178

160.0327593083

4848.4775547962

502.7586334675

160.0329362018

4848.4829152057

502.758509873

160.0329216703

4848.4824748572

502.7585078348

160.0329214097

4848.4824669604

502.7585078233

160.0321091074

4848.4578517391

502.758507831

160.0330436922

4848.4861724895

502.7585078232



Sheet1

		

				Energy Content		0.25		kJ

				Intrinsic Bandwidth		0.133		Hz

				Detuning		80		Hz

				Fill time  (ms)		Bandwidth (Hz)		Optimum beta		Power (kW)		Rise  time		Ql

		-1.0		0.10		4016.47		30198.00		3074		0.040		4.98E+04

		-0.9		0.13		3198.24		24045.95		2444		0.050		6.25E+04

		-0.8		0.16		2550.17		19173.24		1944		0.062		7.84E+04

		-0.7		0.20		2037.59		15319.23		1548		0.078		9.82E+04

		-0.6		0.25		1632.99		12277.10		1234		0.097		1.22E+05

		-0.5		0.32		1314.53		9882.68		986		0.121		1.52E+05

		-0.4		0.40		1064.74		8004.59		790		0.149		1.88E+05

		-0.3		0.50		869.41		6535.94		635		0.183		2.30E+05

		-0.2		0.63		716.96		5389.67		514		0.222		2.79E+05

		-0.1		0.79		597.99		4495.16		419		0.266		3.34E+05

		-0.0		1.00		504.79		3794.39		345		0.315		3.96E+05

		0.1		1.26		431.26		3241.56		288		0.369		4.64E+05

		0.2		1.58		372.68		2801.10		244		0.427		5.37E+05

		0.3		2.00		325.47		2446.17		210		0.489		6.14E+05

		0.4		2.51		287.05		2157.23		184		0.554		6.97E+05

		0.5		3.16		255.50		1920.06		165		0.623		7.83E+05

		0.6		3.98		229.54		1724.85		151		0.693		8.71E+05

		0.7		5.01		208.29		1565.06		141		0.764		9.60E+05

		0.8		6.31		191.22		1436.74		134		0.832		1.05E+06

		0.9		7.94		178.09		1338.04		130		0.894		1.12E+06

		1.0		10.00		168.88		1268.80		127		0.942		1.18E+06

		1.1		12.59		163.42		1227.69		126		0.974		1.22E+06

		1.2		15.85		160.99		1209.44		126		0.989		1.24E+06

		1.3		19.95		160.27		1204.06		126		0.993		1.25E+06

		1.4		25.12		160.15		1203.10		126		0.994		1.25E+06

		1.5		31.62		160.13		1203.01		126		0.994		1.25E+06

		1.6		39.81		160.13		1203.00		126		0.994		1.25E+06

		1.7		50.12		160.13		1203.00		126		0.994		1.25E+06

		1.8		63.10		160.13		1203.00		126		0.994		1.25E+06

		1.9		79.43		160.13		1203.00		126		0.994		1.25E+06

		2.0		100.00		160.13		1203.00		126		0.994		1.25E+06

										16963.8501320042

				Energy Content		1		kJ

				Intrinsic Bandwidth		0.033		Hz

				Detuning		80		Hz

				Fill time  (ms)		Bandwidth (Hz)		Optimum beta		Power (kW)		Rise  time		Ql

		-1.0		0.10		4016.24		121703.22		12297		0.040		4.98E+04

		-0.9		0.13		3197.93		96905.83		9777		0.050		6.25E+04

		-0.8		0.16		2549.78		77265.17		7777		0.062		7.84E+04

		-0.7		0.20		2037.19		61731.95		6192		0.078		9.82E+04

		-0.6		0.25		1632.64		49472.80		4936		0.097		1.23E+05

		-0.5		0.32		1314.23		39824.18		3942		0.121		1.52E+05

		-0.4		0.40		1064.44		32254.87		3158		0.150		1.88E+05

		-0.3		0.50		869.11		26335.79		2540		0.183		2.30E+05

		-0.2		0.63		716.70		21717.08		2055		0.222		2.79E+05

		-0.1		0.79		597.74		18112.32		1675		0.266		3.35E+05

		-0.0		1.00		504.56		15288.80		1380		0.315		3.96E+05

		0.1		1.26		431.06		13061.33		1151		0.369		4.64E+05

		0.2		1.58		372.49		11286.51		974		0.427		5.37E+05

		0.3		2.00		325.30		9856.69		839		0.489		6.15E+05

		0.4		2.51		286.89		8692.49		736		0.555		6.97E+05

		0.5		3.16		255.36		7737.07		659		0.623		7.83E+05

		0.6		3.98		229.41		6950.78		602		0.694		8.72E+05

		0.7		5.01		208.16		6307.00		562		0.765		9.61E+05

		0.8		6.31		191.10		5789.95		535		0.833		1.05E+06

		0.9		7.94		177.99		5392.54		518		0.894		1.12E+06

		1.0		10.00		168.77		5113.32		509		0.943		1.19E+06

		1.1		12.59		163.31		4947.88		504		0.975		1.22E+06

		1.2		15.85		160.89		4874.38		503		0.989		1.24E+06

		1.3		19.95		160.17		4852.74		503		0.994		1.25E+06

		1.4		25.12		160.05		4848.89		503		0.994		1.25E+06

		1.5		31.62		160.03		4848.48		503		0.995		1.25E+06

		1.6		39.81		160.03		4848.48		503		0.995		1.25E+06

		1.7		50.12		160.03		4848.48		503		0.995		1.25E+06

		1.8		63.10		160.03		4848.48		503		0.995		1.25E+06

		1.9		79.43		160.03		4848.46		503		0.995		1.25E+06

		2.0		100.00		160.03		4848.49		503		0.995		1.25E+06

										67842.1719818116

										84806.0221138158
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7-cell Upgrade

		Number of Cells				??7				Q0 (10^9)		??6.5												??7		Cell,		??1500		MHz																Number of Cells				??7				Q0 (10^9)		??6.5

		Cell Length				0.100		m																																						Cell Length				0.100		m

		Cavity Length				0.700		m																																						Cavity Length				0.700		m

		Shunt Impedance				??960		ohm/m																																						Shunt Impedance				??960		ohm/m		Q error		??2.0		??1.5

		Frequency				??1500		MHz																																						Shunt Impedance				672		ohm

		Gradient				?12.5		?12.5		?12.5		?12.5		?12.5																																Frequency				??1500		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??425		uA,

		Total Current				??425		??425		??425		??425		??425																																RF Power				??5.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??13		??25		??38		??50																																								Max Detuning		Max Detuning		Max Detuning

						Hz		Hz		Hz		Hz		Hz																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??0		??0		??0		??0		??0																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		4.0800		8887764.71		0.00		1025506.75		888113.58		888113.58

																																														0.2		2.0400		2215310.43		0.00		255608.16		221361.84		221361.84

		1/Qm (10^-6)				0.0000		0.0167		0.0333		0.0500		0.0667																																0.3		1.3600		981635.19		0.01		113261.01		98085.58		98085.58

		1/Qb (10^-6)				0.0326		0.0326		0.0326		0.0326		0.0326																																0.4		1.0200		550511.86		0.01		63515.99		55005.13		55005.13

																																														0.5		0.8160		351266.43		0.02		40526.12		35095.31		35095.31

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.6800		243198.05		0.03		28056.68		24296.46		24296.46

				10^6		kW		kW		kW		kW		kW																																0.7		0.5829		178134.63		0.04		20549.34		17794.91		17794.91

		0.00		1.00		30.38		30.39		30.41		30.45		30.50																																0.8		0.5100		135969.71		0.05		15684.15		13581.52		13581.52

		0.05		1.12		27.28		27.29		27.32		27.36		27.43																																0.9		0.4533		107105.24		0.06		12353.62		10697.19		10697.19

		0.10		1.26		24.53		24.54		24.57		24.62		24.69																																1.0		0.4080		86489.86		0.08		9974.90		8637.16		8637.16

		0.15		1.41		22.07		22.08		22.12		22.17		22.25																																1.1		0.3709		71259.87		0.09		8217.58		7115.27		7115.27

		0.20		1.58		19.88		19.90		19.93		20.00		20.08																																1.2		0.3400		59693.76		0.11		6883.02		5959.50		5959.50

		0.25		1.78		17.94		17.95		17.99		18.06		18.16																																1.3		0.3138		50706.25		0.13		5845.98		5061.40		5061.40

		0.30		2.00		16.20		16.22		16.26		16.34		16.45																																1.4		0.2914		43585.76		0.15		5024.37		4349.86		4349.86

		0.35		2.24		14.66		14.67		14.73		14.81		14.94																																1.5		0.2720		37850.05		0.17		4362.54		3776.69		3776.69

		0.40		2.51		13.28		13.30		13.36		13.46		13.60																																1.6		0.2550		33162.93		0.20		3821.70		3308.31		3308.31

		0.45		2.82		12.06		12.08		12.15		12.26		12.41																																1.7		0.2400		29284.28		0.22		3374.15		2920.71		2920.71

		0.50		3.16		10.97		10.99		11.07		11.19		11.37																																1.8		0.2267		26038.89		0.25		2999.67		2596.40		2596.40

		0.55		3.55		10.00		10.03		10.11		10.25		10.45																																1.9		0.2147		23296.52		0.28		2683.22		2322.34		2322.34

		0.60		3.98		9.14		9.17		9.27		9.42		9.64																																2.0		0.2040		20958.71		0.31		2413.46		2088.72		2088.72

		0.65		4.47		8.38		8.41		8.52		8.70		8.94																																2.1		0.1943		18949.94		0.34		2181.66		1887.97		1887.97

		0.70		5.01		7.70		7.74		7.86		8.06		8.34																																2.2		0.1855		17211.49		0.38		1981.06		1714.23		1714.23

		0.75		5.62		7.10		7.15		7.28		7.50		7.81																																2.3		0.1774		15697.16		0.41		1806.31		1562.89		1562.89

		0.80		6.31		6.57		6.62		6.77		7.02		7.37																																2.4		0.1700		14370.19		0.45		1653.18		1430.27		1430.27

		0.85		7.08		6.10		6.16		6.33		6.61		7.00																																2.5		0.1632		13201.06		0.49		1518.26		1313.43		1313.43

		0.90		7.94		5.69		5.76		5.94		6.26		6.70																																2.6		0.1569		12165.81		0.53		1398.80		1209.96		1209.96

		0.95		8.91		5.33		5.40		5.62		5.97		6.46																																2.7		0.1511		11244.88		0.58		1292.52		1117.91		1117.91

		1.00		10.00		5.02		5.10		5.34		5.73		6.29																																2.8		0.1457		10422.12		0.62		1197.57		1035.68		1035.68

		1.05		11.22		4.75		4.84		5.10		5.55		6.17																																2.9		0.1407		9684.14		0.67		1112.40		961.92		961.92

		1.10		12.59		4.51		4.61		4.91		5.41		6.11																																3.0		0.1360		9019.76		0.72		1035.72		895.51		895.51

		1.15		14.13		4.31		4.43		4.76		5.32		6.11																																3.1		0.1316		8419.57		0.77		966.45		835.51		835.51

		1.20		15.85		4.15		4.27		4.65		5.28		6.16																																3.2		0.1275		7875.61		0.83		903.67		781.13		781.13

		1.25		17.78		4.01		4.15		4.58		5.28		6.27																																3.3		0.1236		7381.12		0.88		846.59		731.70		731.70

		1.30		19.95		3.90		4.06		4.54		5.33		6.44																																3.4		0.1200		6930.32		0.94		794.56		686.63		686.63

		1.35		22.39		3.82		4.00		4.54		5.42		6.67																																3.5		0.1166		6518.25		1.00		746.99		645.43		645.43

		1.40		25.12		3.77		3.97		4.57		5.57		6.96																																3.6		0.1133		6140.64		1.06		703.40		607.68		607.68

		1.45		28.18		3.74		3.97		4.64		5.76		7.32																																3.7		0.1103		5793.77		1.12		663.36		572.99		572.99

		1.50		31.62		3.74		3.99		4.74		6.00		7.76																																3.8		0.1074		5474.43		1.19		626.50		541.06		541.06

		1.55		35.48		3.76		4.04		4.89		6.30		8.28																																3.9		0.1046		5179.81		1.25		592.48		511.60		511.60

		1.60		39.81		3.81		4.12		5.07		6.66		8.88																																4.0		0.1020		4907.43		1.32		561.03		484.36		484.36

		1.65		44.67		3.88		4.23		5.30		7.08		9.57																																4.1		0.0995		4655.14		1.40		531.90		459.12		459.12

		1.70		50.12		3.98		4.38		5.58		7.58		10.37																																4.2		0.0971		4421.02		1.47		504.87		435.71		435.71

		1.75		56.23		4.11		4.56		5.90		8.15		11.29																																4.3		0.0949		4203.39		1.55		479.74		413.94		413.94

		1.80		63.10		4.27		4.77		6.28		8.80		12.33																																4.4		0.0927		4000.76		1.62		456.34		393.66		393.66

		1.85		70.79		4.46		5.02		6.72		9.55		13.52																																4.5		0.0907		3811.78		1.71		434.51		374.76		374.76

		1.90		79.43		4.68		5.32		7.23		10.41		14.86																																4.6		0.0887		3635.28		1.79		414.13		357.09		357.09

		1.95		89.13		4.95		5.67		7.81		11.38		16.39																																4.7		0.0868		3470.18		1.87		395.06		340.57		340.57

		2.00		100.00		5.26		6.06		8.47		12.49		18.11																																4.8		0.0850		3315.55		1.96		377.19		325.10		325.10

																																														4.9		0.0833		3170.51		2.05		360.44		310.58		310.58

																																														5.0		0.0816		3034.31		2.14		344.70		296.94		296.94

																																														5.1		0.0800		2906.25		2.24		329.90		284.12		284.12

																																														5.2		0.0785		2785.70		2.33		315.97		272.05		272.05

																																														5.3		0.0770		2672.10		2.43		302.84		260.67		260.67

																																														5.4		0.0756		2564.91		2.53		290.45		249.93		249.93

																																														5.5		0.0742		2463.69		2.64		278.75		239.79		239.79

																																														5.6		0.0729		2367.99		2.74		267.69		230.20		230.20

																																														5.7		0.0716		2277.44		2.85		257.22		221.12		221.12

																																														5.8		0.0703		2191.67		2.97		247.30		212.53		212.53

																																														5.9		0.0692		2110.35		3.08		237.89		204.37		204.37

																																														6.0		0.0680		2033.19		3.20		228.96		196.63		196.63

																																														6.1		0.0669		1959.92		3.32		220.48		189.28		189.28

																																														6.2		0.0658		1890.27		3.44		212.42		182.29		182.29

																																														6.3		0.0648		1824.03		3.56		204.76		175.64		175.64

																																														6.4		0.0638		1760.96		3.69		197.45		169.31		169.31

																																														6.5		0.0628		1700.89		3.82		190.50		163.28		163.28

																																														6.6		0.0618		1643.62		3.95		183.86		157.53		157.53

																																														6.7		0.0609		1588.99		4.09		177.54		152.04		152.04

																																														6.8		0.0600		1536.83		4.23		171.49		146.79		146.79

																																														6.9		0.0591		1487.01		4.37		165.72		141.78		141.78

																																														7.0		0.0583		1439.38		4.52		160.20		136.99		136.99

																																														7.1		0.0575		1393.84		4.66		154.91		132.41		132.41

																																														7.2		0.0567		1350.24		4.81		149.86		128.02		128.02

																																														7.3		0.0559		1308.50		4.97		145.01		123.81		123.81

																																														7.4		0.0551		1268.50		5.12		140.37		119.78		119.78

																																														7.5		0.0544		1230.16		5.28		135.92		115.92		115.92

																																														7.6		0.0537		1193.38		5.45		131.64		112.21		112.21

																																														7.7		0.0530		1158.09		5.61		127.54		108.64		108.64

																																														7.8		0.0523		1124.20		5.78		123.60		105.22		105.22

																																														7.9		0.0516		1091.65		5.95		119.82		101.93		101.93

																																														8.0		0.0510		1060.36		6.13		116.18		98.77		98.77

																																														8.1		0.0504		1030.27		6.31		112.68		95.72		95.72

																																														8.2		0.0498		1001.33		6.49		109.31		92.79		92.79

																																														8.3		0.0492		973.47		6.68		106.06		89.97		89.97

																																														8.4		0.0486		946.65		6.87		102.93		87.25		87.25

																																														8.5		0.0480		920.81		7.06		99.92		84.63		84.63

																																														8.6		0.0474		895.91		7.26		97.02		82.10		82.10

																																														8.7		0.0469		871.91		7.45		94.21		79.66		79.66

																																														8.8		0.0464		848.76		7.66		91.51		77.31		77.31

																																														8.9		0.0458		826.42		7.87		88.90		75.03		75.03

																																														9.0		0.0453		804.86		8.08		86.38		72.83		72.83

																																														9.1		0.0448		784.05		8.29		83.94		70.71		70.71

																																														9.2		0.0443		763.94		8.51		81.58		68.65		68.65

																																														9.3		0.0439		744.51		8.73		79.31		66.67		66.67

																																														9.4		0.0434		725.73		8.96		77.10		64.74		64.74

																																														9.5		0.0429		707.57		9.19		74.97		62.88		62.88

																																														9.6		0.0425		690.01		9.42		72.91		61.08		61.08

																																														9.7		0.0421		673.02		9.66		70.91		59.33		59.33

																																														9.8		0.0416		656.57		9.90		68.97		57.64		57.64

																																														9.9		0.0412		640.65		10.15		67.10		56.00		56.00

																																														10.0		0.0408		625.23		10.40		65.28		54.40		54.40

																																														10.1		0.0404		610.29		10.65		63.51		52.86		52.86

																																														10.2		0.0400		595.81		10.91		61.80		51.36		51.36

																																														10.3		0.0396		581.78		11.17		60.14		49.90		49.90

																																														10.4		0.0392		568.18		11.44		58.53		48.49		48.49

																																														10.5		0.0389		554.98		11.71		56.96		47.11		47.11

																																														10.6		0.0385		542.18		11.99		55.44		45.77		45.77

																																														10.7		0.0381		529.76		12.27		53.96		44.47		44.47

																																														10.8		0.0378		517.70		12.56		52.53		43.21		43.21

																																														10.9		0.0374		505.99		12.85		51.13		41.98		41.98

																																														11.0		0.0371		494.63		13.14		49.77		40.78		40.78

																																														11.1		0.0368		483.58		13.44		48.45		39.61		39.61

																																														11.2		0.0364		472.86		13.75		47.16		38.47		38.47

																																														11.3		0.0361		462.43		14.06		45.91		37.36		37.36

																																														11.4		0.0358		452.29		14.37		44.69		36.28		36.28

																																														11.5		0.0355		442.44		14.69		43.50		35.22		35.22

																																														11.6		0.0352		432.86		15.02		42.34		34.19		34.19

																																														11.7		0.0349		423.53		15.35		41.21		33.18		33.18

																																														11.8		0.0346		414.46		15.68		40.11		32.20		32.20

																																														11.9		0.0343		405.64		16.02		39.03		31.24		31.24

																																														12.0		0.0340		397.05		16.37		37.98		30.30		30.30

																																														12.1		0.0337		388.68		16.72		36.96		29.38		29.38

																																														12.2		0.0334		380.54		17.08		35.96		28.48		28.48

																																														12.3		0.0332		372.61		17.44		34.98		27.60		27.60

																																														12.4		0.0329		364.88		17.81		34.03		26.73		26.73

																																														12.5		0.0326		357.35		18.19		33.09		25.89		25.89

																																														12.6		0.0324		350.02		18.57		32.18		25.06		25.06

																																														12.7		0.0321		342.87		18.96		31.29		24.24		24.24

																																														12.8		0.0319		335.90		19.35		30.42		23.44		23.44

																																														12.9		0.0316		329.10		19.75		29.56		22.66		22.66

																																														13.0		0.0314		322.47		20.16		28.72		21.88		21.88

																																														13.1		0.0311		316.01		20.57		27.90		21.12		21.12

																																														13.2		0.0309		309.70		20.99		27.10		20.37		20.37

																																														13.3		0.0307		303.55		21.41		26.31		19.63		19.63

																																														13.4		0.0304		297.54		21.85		25.53		18.90		18.90

																																														13.5		0.0302		291.68		22.28		24.77		18.18		18.18

																																														13.6		0.0300		285.96		22.73		24.03		17.47		17.47

																																														13.7		0.0298		280.37		23.18		23.29		16.76		16.76

																																														13.8		0.0296		274.92		23.64		22.57		16.06		16.06

																																														13.9		0.0294		269.59		24.11		21.86		15.36		15.36

																																														14.0		0.0291		264.38		24.59		21.16		14.67		14.67

																																														14.1		0.0289		259.30		25.07		20.47		13.98		13.98

																																														14.2		0.0287		254.33		25.56		19.79		13.29		13.29

																																														14.3		0.0285		249.47		26.05		19.12		12.59		12.59

																																														14.4		0.0283		244.73		26.56		18.46		11.90		11.90

																																														14.5		0.0281		240.09		27.07		17.81		11.20		11.20

																																														14.6		0.0279		235.55		27.59		17.16		10.48		10.48

																																														14.7		0.0278		231.12		28.12		16.52		9.76		9.76

																																														14.8		0.0276		226.78		28.66		15.89		9.01		9.01

																																														14.9		0.0274		222.54		29.21		15.26		8.25		8.25

																																														15.0		0.0272		218.39		29.76		14.63		7.44		7.44

																																														15.1		0.0270		214.33		30.33		14.01		6.58		6.58

																																														15.2		0.0268		210.36		30.90		13.39		5.65		5.65

																																														15.3		0.0267		206.47		31.48		12.76		4.59		4.59

																																														15.4		0.0265		202.67		32.07		12.14		3.27		3.27

																																														15.5		0.0263		198.95		32.67		11.52		0.95		0.95

																																														15.6		0.0262		195.30		33.28		10.89		0.00		0.00

																																														15.7		0.0260		191.73		33.90		10.25		0.00		0.00

																																														15.8		0.0258		188.24		34.53		9.60		0.00		0.00

																																														15.9		0.0257		184.82		35.17		8.94		0.00		0.00

																																														16.0		0.0255		181.46		35.82		8.26		0.00		0.00

																																														16.1		0.0253		178.18		36.48		7.55		0.00		0.00

																																														16.2		0.0252		174.97		37.15		6.81		0.00		0.00

																																														16.3		0.0250		171.82		37.83		6.02		0.00		0.00

																																														16.4		0.0249		168.73		38.52		5.15		0.00		0.00

																																														16.5		0.0247		165.70		39.23		4.16		0.00		0.00

																																														16.6		0.0246		162.74		39.94		2.92		0.00		0.00

																																														16.7		0.0244		159.83		40.67		0.36		0.00		0.00

																																														16.8		0.0243		156.98		41.41		0.00		0.00		0.00

																																														16.9		0.0241		154.19		42.16		0.00		0.00		0.00

																																														17.0		0.0240		151.45		42.92		0.00		0.00		0.00

																																														17.1		0.0239		148.77		43.69		0.00		0.00		0.00

																																														17.2		0.0237		146.14		44.48		0.00		0.00		0.00

																																														17.3		0.0236		143.55		45.28		0.00		0.00		0.00

																																														17.4		0.0234		141.02		46.09		0.00		0.00		0.00

																																														17.5		0.0233		138.54		46.92		0.00		0.00		0.00

																																														17.6		0.0232		136.10		47.76		0.00		0.00		0.00

																																														17.7		0.0231		133.71		48.61		0.00		0.00		0.00

																																														17.8		0.0229		131.36		49.48		0.00		0.00		0.00

																																														17.9		0.0228		129.06		50.36		0.00		0.00		0.00

																																														18.0		0.0227		126.80		51.26		0.00		0.00		0.00

																																														18.1		0.0225		124.58		52.17		0.00		0.00		0.00

																																														18.2		0.0224		122.40		53.10		0.00		0.00		0.00

																																														18.3		0.0223		120.27		54.05		0.00		0.00		0.00

																																														18.4		0.0222		118.17		55.01		0.00		0.00		0.00

																																														18.5		0.0221		116.11		55.98		0.00		0.00		0.00

																																														18.6		0.0219		114.09		56.97		0.00		0.00		0.00

																																														18.7		0.0218		112.10		57.98		0.00		0.00		0.00

																																														18.8		0.0217		110.15		59.01		0.00		0.00		0.00

																																														18.9		0.0216		108.24		60.05		0.00		0.00		0.00

																																														19.0		0.0215		106.35		61.12		0.00		0.00		0.00

																																														19.1		0.0214		104.51		62.20		0.00		0.00		0.00

																																														19.2		0.0213		102.69		63.30		0.00		0.00		0.00

																																														19.3		0.0211		100.91		64.42		0.00		0.00		0.00

																																														19.4		0.0210		99.15		65.55		0.00		0.00		0.00

																																														19.5		0.0209		97.43		66.71		0.00		0.00		0.00

																																														19.6		0.0208		95.74		67.89		0.00		0.00		0.00

																																														19.7		0.0207		94.08		69.09		0.00		0.00		0.00

																																														19.8		0.0206		92.44		70.31		0.00		0.00		0.00

																																														19.9		0.0205		90.84		71.56		0.00		0.00		0.00

																																														20.0		0.0204		89.26		72.82		0.00		0.00		0.00

																																														20.1		0.0203		87.70		74.11		0.00		0.00		0.00

																																														20.2		0.0202		86.18		75.42		0.00		0.00		0.00

																																														20.3		0.0201		84.68		76.76		0.00		0.00		0.00

																																														20.4		0.0200		83.20		78.12		0.00		0.00		0.00

																																														20.5		0.0199		81.75		79.51		0.00		0.00		0.00

																																														20.6		0.0198		80.33		80.92		0.00		0.00		0.00

																																														20.7		0.0197		78.92		82.36		0.00		0.00		0.00

																																														20.8		0.0196		77.54		83.82		0.00		0.00		0.00

																																														20.9		0.0195		76.19		85.32		0.00		0.00		0.00

																																														21.0		0.0194		74.85		86.84		0.00		0.00		0.00

																																														21.1		0.0193		73.54		88.39		0.00		0.00		0.00

																																														21.2		0.0192		72.25		89.97		0.00		0.00		0.00

																																														21.3		0.0192		70.98		91.58		0.00		0.00		0.00

																																														21.4		0.0191		69.73		93.22		0.00		0.00		0.00

																																														21.5		0.0190		68.50		94.90		0.00		0.00		0.00

																																														21.6		0.0189		67.29		96.60		0.00		0.00		0.00

																																														21.7		0.0188		66.10		98.34		0.00		0.00		0.00

																																														21.8		0.0187		64.92		100.12		0.00		0.00		0.00

																																														21.9		0.0186		63.77		101.93		0.00		0.00		0.00

																																														22.0		0.0185		62.63		103.78		0.00		0.00		0.00

																																														22.1		0.0185		61.52		105.66		0.00		0.00		0.00

																																														22.2		0.0184		60.42		107.59		0.00		0.00		0.00

																																														22.3		0.0183		59.33		109.55		0.00		0.00		0.00

																																														22.4		0.0182		58.27		111.55		0.00		0.00		0.00

																																														22.5		0.0181		57.22		113.60		0.00		0.00		0.00

																																														22.6		0.0181		56.18		115.69		0.00		0.00		0.00

																																														22.7		0.0180		55.17		117.82		0.00		0.00		0.00

																																														22.8		0.0179		54.17		120.00		0.00		0.00		0.00

																																														22.9		0.0178		53.18		122.23		0.00		0.00		0.00

																																														23.0		0.0177		52.21		124.50		0.00		0.00		0.00

																																														23.1		0.0177		51.25		126.83		0.00		0.00		0.00

																																														23.2		0.0176		50.31		129.20		0.00		0.00		0.00

																																														23.3		0.0175		49.38		131.63		0.00		0.00		0.00

																																														23.4		0.0174		48.47		134.11		0.00		0.00		0.00

																																														23.5		0.0174		47.57		136.65		0.00		0.00		0.00

																																														23.6		0.0173		46.68		139.25		0.00		0.00		0.00

																																														23.7		0.0172		45.81		141.90		0.00		0.00		0.00

																																														23.8		0.0171		44.95		144.62		0.00		0.00		0.00

																																														23.9		0.0171		44.10		147.40		0.00		0.00		0.00

																																														24.0		0.0170		43.26		150.25		0.00		0.00		0.00

																																														24.1		0.0169		42.44		153.16		0.00		0.00		0.00

																																														24.2		0.0169		41.63		156.15		0.00		0.00		0.00

																																														24.3		0.0168		40.83		159.20		0.00		0.00		0.00

																																														24.4		0.0167		40.04		162.33		0.00		0.00		0.00

																																														24.5		0.0167		39.26		165.54		0.00		0.00		0.00

																																														24.6		0.0166		38.50		168.83		0.00		0.00		0.00

																																														24.7		0.0165		37.75		172.20		0.00		0.00		0.00

																																														24.8		0.0165		37.00		175.66		0.00		0.00		0.00

																																														24.9		0.0164		36.27		179.21		0.00		0.00		0.00

																																														25.0		0.0163		35.55		182.85		0.00		0.00		0.00
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7-cell Upgrade

		



12.5 MV/m, 425 uA,  50 Hz   0 deg

12.5 MV/m, 425 uA,  38 Hz   0 deg

12.5 MV/m, 425 uA,  25 Hz   0 deg

12.5 MV/m, 425 uA,  13 Hz   0 deg

12.5 MV/m, 425 uA,   0 Hz   0 deg

Qext (10^6)

P (kW)

7-cell, 1500 MHz
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E (MV/m)

Q (106)
(Hz)

Optimal Qext - Allowable Detuning
7-Cell Cavity
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700 MHz, b=.65

		Number of Cells				??5				Q0 (10^9)		??6.0												??5		Cell,		??1500		MHz

		Cell Length				0.100		m

		Cavity Length				0.500		m

		Shunt Impedance				??960		ohm/m

		Frequency				??1500		MHz

		Gradient				?7.5		?7.5		?7.5		?7.5		?7.5

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,

		Total Current				??667		??667		??667		??667		??667

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??13		??25		??38		??50

						Hz		Hz		Hz		Hz		Hz

		Phase Offset				??0		??0		??0		??0		??0

						deg		deg		deg		deg		deg

		1/Qm (10^-6)				0.0000		0.0167		0.0333		0.0500		0.0667

		1/Qb (10^-6)				0.0854		0.0854		0.0854		0.0854		0.0854

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power

				10^6		kW		kW		kW		kW		kW

		0.00		1.00		8.63		8.63		8.64		8.65		8.66

		0.05		1.12		7.84		7.84		7.85		7.86		7.88

		0.10		1.26		7.14		7.14		7.15		7.16		7.18

		0.15		1.41		6.51		6.52		6.52		6.54		6.56

		0.20		1.58		5.96		5.96		5.97		5.99		6.01

		0.25		1.78		5.47		5.47		5.48		5.50		5.52

		0.30		2.00		5.03		5.03		5.05		5.07		5.09

		0.35		2.24		4.64		4.65		4.66		4.68		4.72

		0.40		2.51		4.30		4.31		4.32		4.35		4.38

		0.45		2.82		4.00		4.01		4.02		4.05		4.09

		0.50		3.16		3.74		3.74		3.76		3.80		3.84

		0.55		3.55		3.51		3.51		3.54		3.57		3.62

		0.60		3.98		3.31		3.31		3.34		3.38		3.43

		0.65		4.47		3.13		3.14		3.17		3.21		3.28

		0.70		5.01		2.98		2.99		3.02		3.07		3.15

		0.75		5.62		2.86		2.87		2.90		2.96		3.04

		0.80		6.31		2.75		2.76		2.80		2.87		2.96

		0.85		7.08		2.67		2.68		2.72		2.80		2.90

		0.90		7.94		2.60		2.62		2.66		2.75		2.86

		0.95		8.91		2.55		2.57		2.62		2.72		2.84

		1.00		10.00		2.52		2.54		2.60		2.70		2.85

		1.05		11.22		2.51		2.53		2.60		2.71		2.87

		1.10		12.59		2.51		2.54		2.61		2.74		2.92

		1.15		14.13		2.53		2.56		2.64		2.79		2.99

		1.20		15.85		2.57		2.60		2.69		2.86		3.08

		1.25		17.78		2.62		2.66		2.76		2.95		3.20

		1.30		19.95		2.69		2.73		2.85		3.06		3.34

		1.35		22.39		2.78		2.83		2.97		3.19		3.51

		1.40		25.12		2.90		2.95		3.10		3.36		3.72

		1.45		28.18		3.03		3.09		3.26		3.55		3.95

		1.50		31.62		3.19		3.25		3.45		3.77		4.22

		1.55		35.48		3.37		3.44		3.66		4.02		4.53

		1.60		39.81		3.58		3.67		3.91		4.32		4.89

		1.65		44.67		3.83		3.92		4.19		4.65		5.29

		1.70		50.12		4.11		4.21		4.52		5.03		5.75

		1.75		56.23		4.42		4.54		4.89		5.46		6.27

		1.80		63.10		4.78		4.91		5.30		5.95		6.86

		1.85		70.79		5.19		5.34		5.78		6.51		7.53

		1.90		79.43		5.66		5.82		6.31		7.13		8.28

		1.95		89.13		6.18		6.37		6.92		7.84		9.13

		2.00		100.00		6.77		6.98		7.60		8.64		10.08
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700 MHz, b=.65

		



7.5 MV/m, 667 uA,  50 Hz   0 deg

7.5 MV/m, 667 uA,  38 Hz   0 deg

7.5 MV/m, 667 uA,  25 Hz   0 deg

7.5 MV/m, 667 uA,  13 Hz   0 deg

7.5 MV/m, 667 uA,   0 Hz   0 deg

Qext (10^6)

P (kW)

5-Cell, 1500 MHz



700 MHz, b=.50)

		Number of Cells				??6				Q0 (10^9)		??10.0												??6		Cell,		??700		MHz																Number of Cells				??6				Q0 (10^9)		??10.0

		Cell Length				0.132		m																																						Cell Length				0.132		m

		Cavity Length				0.790		m																																						Cavity Length				0.792		m

		Shunt Impedance				??327		ohm/m																																						Shunt Impedance				??327		ohm/m		Q error		??2.0		??1.5

		Frequency				??700		MHz																																						Shunt Impedance				259		ohm

		Gradient				?10.0		?10.0		?10.0		?10.0		?10.0																																Frequency				??700		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??400		uA,

		Total Current				??400		??400		??400		??400		??400																																RF Power				??12.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??50		??38		??25		??13		??0																																								Max Detuning		Max Detuning		Max Detuning

						Hz,		Hz,		Hz,		Hz,		Hz,																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??20		??20		??20		??20		??20																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		1.3080		9896009.91		0.00		346360.04		299956.51		299956.51

																																														0.2		0.6540		2470731.73		0.00		86475.31		74889.73		74889.73

		1/Qm (10^-6)				0.1429		0.1086		0.0714		0.0371		0.0000																																0.3		0.4360		1096649.10		0.01		38382.42		33240.06		33240.06

		1/Qb (10^-6)				0.0123		0.0123		0.0123		0.0123		0.0123																																0.4		0.3270		616047.18		0.02		21561.35		18672.59		18672.59

																																														0.5		0.2616		393746.64		0.03		13780.83		11934.46		11934.46

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.2180		273071.53		0.04		9557.20		8276.69		8276.69

				10^6		kW		kW		kW		kW		kW																																0.7		0.1869		200356.77		0.05		7012.18		6072.64		6072.64

		0.00		1.00		63.10		62.58		62.17		61.95		61.87																																0.8		0.1635		153193.55		0.07		5361.47		4643.08		4643.08

		0.05		1.12		56.68		56.10		55.65		55.40		55.30																																0.9		0.1453		120880.12		0.08		4230.50		3663.63		3663.63

		0.10		1.26		51.00		50.35		49.84		49.56		49.45																																1.0		0.1308		97781.91		0.10		3422.06		2963.50		2963.50

		0.15		1.41		45.98		45.24		44.67		44.36		44.24																																1.1		0.1189		80703.22		0.12		2824.31		2445.83		2445.83

		0.20		1.58		41.55		40.72		40.08		39.73		39.59																																1.2		0.1090		67722.13		0.15		2369.97		2052.36		2052.36

		0.25		1.78		37.64		36.72		36.00		35.60		35.45																																1.3		0.1006		57626.52		0.17		2016.62		1746.36		1746.36

		0.30		2.00		34.22		33.18		32.38		31.93		31.76																																1.4		0.0934		49621.30		0.20		1736.44		1503.71		1503.71

		0.35		2.24		31.23		30.07		29.17		28.66		28.48																																1.5		0.0872		43167.40		0.23		1510.55		1308.09		1308.09

		0.40		2.51		28.64		27.33		26.32		25.76		25.55																																1.6		0.0818		37888.89		0.26		1325.80		1148.09		1148.09

		0.45		2.82		26.41		24.94		23.80		23.17		22.94																																1.7		0.0769		33517.10		0.30		1172.79		1015.58		1015.58

		0.50		3.16		24.51		22.86		21.58		20.87		20.61																																1.8		0.0727		29855.95		0.33		1044.65		904.60		904.60

		0.55		3.55		22.91		21.06		19.63		18.83		18.54																																1.9		0.0688		26759.58		0.37		936.27		810.75		810.75

		0.60		3.98		21.60		19.52		17.92		17.02		16.69																																2.0		0.0654		24117.73		0.41		843.81		730.67		730.67

		0.65		4.47		20.55		18.23		16.42		15.42		15.05																																2.1		0.0623		21845.74		0.46		764.29		661.80		661.80

		0.70		5.01		19.76		17.15		15.13		14.00		13.58																																2.2		0.0595		19877.78		0.50		695.41		602.15		602.15

		0.75		5.62		19.21		16.28		14.01		12.75		12.28																																2.3		0.0569		18162.05		0.55		635.36		550.15		550.15

		0.80		6.31		18.89		15.61		13.06		11.64		11.12																																2.4		0.0545		16657.28		0.60		582.69		504.54		504.54

		0.85		7.08		18.81		15.12		12.26		10.67		10.08																																2.5		0.0523		15330.35		0.65		536.25		464.31		464.31

		0.90		7.94		18.96		14.82		11.61		9.83		9.16																																2.6		0.0503		14154.34		0.71		495.09		428.67		428.67

		0.95		8.91		19.34		14.69		11.09		9.09		8.35																																2.7		0.0484		13107.27		0.76		458.44		396.93		396.93

		1.00		10.00		19.95		14.74		10.70		8.45		7.62																																2.8		0.0467		12171.00		0.82		425.67		368.55		368.55

		1.05		11.22		20.81		14.97		10.43		7.91		6.97																																2.9		0.0451		11330.48		0.88		396.25		343.07		343.07

		1.10		12.59		21.93		15.37		10.28		7.45		6.40																																3.0		0.0436		10573.10		0.95		369.74		320.11		320.11

		1.15		14.13		23.32		15.96		10.25		7.07		5.89																																3.1		0.0422		9888.29		1.01		345.77		299.36		299.36

		1.20		15.85		25.00		16.74		10.34		6.77		5.45																																3.2		0.0409		9267.10		1.08		324.03		280.53		280.53

		1.25		17.78		27.00		17.73		10.54		6.53		5.05																																3.3		0.0396		8701.89		1.15		304.25		263.40		263.40

		1.30		19.95		29.33		18.93		10.86		6.37		4.70																																3.4		0.0385		8186.17		1.22		286.20		247.76		247.76

		1.35		22.39		32.04		20.36		11.31		6.26		4.39																																3.5		0.0374		7714.34		1.30		269.68		233.46		233.46

		1.40		25.12		35.15		22.05		11.88		6.22		4.13																																3.6		0.0363		7281.57		1.37		254.54		220.34		220.34

		1.45		28.18		38.71		24.01		12.60		6.25		3.89																																3.7		0.0354		6883.68		1.45		240.61		208.28		208.28

		1.50		31.62		42.77		26.27		13.46		6.33		3.69																																3.8		0.0344		6517.04		1.53		227.78		197.17		197.17

		1.55		35.48		47.39		28.86		14.49		6.49		3.52																																3.9		0.0335		6178.47		1.62		215.93		186.90		186.90

		1.60		39.81		52.62		31.82		15.69		6.71		3.38																																4.0		0.0327		5865.18		1.70		204.96		177.41		177.41

		1.65		44.67		58.53		35.18		17.08		6.99		3.26																																4.1		0.0319		5574.74		1.79		194.79		168.60		168.60

		1.70		50.12		65.22		39.00		18.67		7.36		3.16																																4.2		0.0311		5304.97		1.89		185.35		160.43		160.43

		1.75		56.23		72.76		43.33		20.50		7.80		3.09																																4.3		0.0304		5053.98		1.98		176.57		152.82		152.82

		1.80		63.10		81.26		48.22		22.59		8.32		3.04																																4.4		0.0297		4820.06		2.07		168.38		145.73		145.73

		1.85		70.79		90.84		53.74		24.96		8.94		3.00																																4.5		0.0291		4601.71		2.17		160.74		139.11		139.11

		1.90		79.43		101.63		59.96		27.65		9.66		2.99																																4.6		0.0284		4397.59		2.27		153.59		132.92		132.92

		1.95		89.13		113.78		66.99		30.70		10.49		3.00																																4.7		0.0278		4206.48		2.38		146.90		127.13		127.13

		2.00		100.00		127.46		74.90		34.14		11.44		3.03																																4.8		0.0273		4027.32		2.48		140.63		121.70		121.70

		2.05		112.20		142.86		83.82		38.02		12.53		3.08																																4.9		0.0267		3859.13		2.59		134.74		116.60		116.60

		2.10		125.89		160.20		93.86		42.41		13.77		3.15																																5.0		0.0262		3701.04		2.70		129.21		111.80		111.80

		2.15		141.25		179.72		105.18		47.36		15.17		3.24																																5.1		0.0256		3552.25		2.82		124.00		107.29		107.29

		2.20		158.49		201.71		117.93		52.95		16.77		3.36																																5.2		0.0252		3412.07		2.93		119.09		103.04		103.04

		2.25		177.83		226.48		132.30		59.25		18.58		3.51																																5.3		0.0247		3279.83		3.05		114.47		99.04		99.04

		2.30		199.53		254.39		148.49		66.36		20.63		3.68																																5.4		0.0242		3154.96		3.17		110.09		95.25		95.25

		2.35		223.87		285.86		166.75		74.38		22.94		3.88																																5.5		0.0238		3036.91		3.29		105.96		91.67		91.67

		2.40		251.19		321.35		187.35		83.42		25.56		4.12																																5.6		0.0234		2925.22		3.42		102.05		88.28		88.28

		2.45		281.84		361.39		210.59		93.64		28.52		4.39																																5.7		0.0229		2819.42		3.55		98.35		85.08		85.08

		2.50		316.23		406.61		236.84		105.18		31.87		4.70																																5.8		0.0226		2719.11		3.68		94.84		82.04		82.04

		2.55		354.81		457.70		266.50		118.22		35.66		5.06																																5.9		0.0222		2623.93		3.81		91.51		79.15		79.15

		2.60		398.11		515.46		300.04		132.97		39.95		5.48																																6.0		0.0218		2533.53		3.95		88.34		76.41		76.41

		2.65		446.68		580.83		338.00		149.67		44.81		5.95																																6.1		0.0214		2447.59		4.09		85.33		73.80		73.80

		2.70		501.19		654.88		381.00		168.58		50.32		6.48																																6.2		0.0211		2365.84		4.23		82.47		71.33		71.33

		2.75		562.34		738.85		429.76		190.04		56.56		7.10																																6.3		0.0208		2288.00		4.37		79.75		68.97		68.97

		2.80		630.96		834.17		485.11		214.39		63.66		7.80																																6.4		0.0204		2213.84		4.52		77.15		66.72		66.72

		2.85		707.95		942.51		548.03		242.07		71.73		8.59																																6.5		0.0201		2143.12		4.67		74.67		64.57		64.57

		2.90		794.33		1,065.83		619.64		273.59		80.91		9.50																																6.6		0.0198		2075.63		4.82		72.31		62.53		62.53

		2.95		891.25		1,206.40		701.27		309.51		91.38		10.54																																6.7		0.0195		2011.19		4.97		70.06		60.57		60.57

		3.00		1,000.00		1,366.91		794.48		350.52		103.34		11.73																																6.8		0.0192		1949.62		5.13		67.90		58.71		58.71

																																														6.9		0.0190		1890.74		5.29		65.84		56.92		56.92

																																														7.0		0.0187		1834.41		5.45		63.87		55.21		55.21

																																														7.1		0.0184		1780.47		5.62		61.98		53.58		53.58

																																														7.2		0.0182		1728.81		5.78		60.17		52.01		52.01

																																														7.3		0.0179		1679.29		5.95		58.44		50.51		50.51

																																														7.4		0.0177		1631.79		6.13		56.77		49.07		49.07

																																														7.5		0.0174		1586.22		6.30		55.18		47.69		47.69

																																														7.6		0.0172		1542.46		6.48		53.64		46.36		46.36

																																														7.7		0.0170		1500.42		6.66		52.17		45.08		45.08

																																														7.8		0.0168		1460.02		6.85		50.76		43.86		43.86

																																														7.9		0.0166		1421.17		7.04		49.40		42.68		42.68

																																														8.0		0.0164		1383.80		7.23		48.09		41.55		41.55

																																														8.1		0.0161		1347.82		7.42		46.83		40.46		40.46

																																														8.2		0.0160		1313.18		7.62		45.62		39.41		39.41

																																														8.3		0.0158		1279.80		7.81		44.45		38.39		38.39

																																														8.4		0.0156		1247.64		8.02		43.32		37.42		37.42

																																														8.5		0.0154		1216.62		8.22		42.24		36.48		36.48

																																														8.6		0.0152		1186.70		8.43		41.19		35.57		35.57

																																														8.7		0.0150		1157.82		8.64		40.18		34.69		34.69

																																														8.8		0.0149		1129.95		8.85		39.20		33.85		33.85

																																														8.9		0.0147		1103.02		9.07		38.26		33.03		33.03

																																														9.0		0.0145		1077.01		9.28		37.35		32.24		32.24

																																														9.1		0.0144		1051.87		9.51		36.47		31.48		31.48

																																														9.2		0.0142		1027.56		9.73		35.61		30.74		30.74

																																														9.3		0.0141		1004.05		9.96		34.79		30.03		30.03

																																														9.4		0.0139		981.30		10.19		33.99		29.34		29.34

																																														9.5		0.0138		959.28		10.42		33.22		28.67		28.67

																																														9.6		0.0136		937.96		10.66		32.48		28.02		28.02

																																														9.7		0.0135		917.30		10.90		31.75		27.39		27.39

																																														9.8		0.0133		897.30		11.14		31.05		26.79		26.79

																																														9.9		0.0132		877.91		11.39		30.37		26.20		26.20

																																														10.0		0.0131		859.11		11.64		29.71		25.63		25.63

																																														10.1		0.0130		840.88		11.89		29.07		25.08		25.08

																																														10.2		0.0128		823.20		12.15		28.45		24.54		24.54

																																														10.3		0.0127		806.04		12.41		27.85		24.02		24.02

																																														10.4		0.0126		789.38		12.67		27.27		23.51		23.51

																																														10.5		0.0125		773.21		12.93		26.70		23.02		23.02

																																														10.6		0.0123		757.51		13.20		26.15		22.54		22.54

																																														10.7		0.0122		742.26		13.47		25.62		22.08		22.08

																																														10.8		0.0121		727.43		13.75		25.10		21.63		21.63

																																														10.9		0.0120		713.03		14.02		24.59		21.19		21.19

																																														11.0		0.0119		699.02		14.31		24.10		20.77		20.77

																																														11.1		0.0118		685.41		14.59		23.63		20.35		20.35

																																														11.2		0.0117		672.16		14.88		23.16		19.95		19.95

																																														11.3		0.0116		659.27		15.17		22.71		19.56		19.56

																																														11.4		0.0115		646.74		15.46		22.27		19.18		19.18

																																														11.5		0.0114		634.53		15.76		21.84		18.81		18.81

																																														11.6		0.0113		622.65		16.06		21.43		18.45		18.45

																																														11.7		0.0112		611.08		16.36		21.02		18.10		18.10

																																														11.8		0.0111		599.81		16.67		20.63		17.75		17.75

																																														11.9		0.0110		588.83		16.98		20.24		17.42		17.42

																																														12.0		0.0109		578.13		17.30		19.86		17.10		17.10

																																														12.1		0.0108		567.71		17.61		19.50		16.78		16.78

																																														12.2		0.0107		557.54		17.94		19.14		16.47		16.47

																																														12.3		0.0106		547.63		18.26		18.80		16.17		16.17

																																														12.4		0.0105		537.97		18.59		18.46		15.87		15.87

																																														12.5		0.0105		528.54		18.92		18.13		15.59		15.59

																																														12.6		0.0104		519.35		19.25		17.80		15.31		15.31

																																														12.7		0.0103		510.37		19.59		17.49		15.04		15.04

																																														12.8		0.0102		501.62		19.94		17.18		14.77		14.77

																																														12.9		0.0101		493.07		20.28		16.88		14.51		14.51

																																														13.0		0.0101		484.72		20.63		16.59		14.26		14.26

																																														13.1		0.0100		476.57		20.98		16.30		14.01		14.01

																																														13.2		0.0099		468.61		21.34		16.02		13.77		13.77

																																														13.3		0.0098		460.84		21.70		15.75		13.53		13.53

																																														13.4		0.0098		453.24		22.06		15.48		13.30		13.30

																																														13.5		0.0097		445.82		22.43		15.22		13.07		13.07

																																														13.6		0.0096		438.57		22.80		14.97		12.85		12.85

																																														13.7		0.0095		431.48		23.18		14.72		12.63		12.63

																																														13.8		0.0095		424.54		23.55		14.48		12.42		12.42

																																														13.9		0.0094		417.77		23.94		14.24		12.22		12.22

																																														14.0		0.0093		411.14		24.32		14.01		12.02		12.02

																																														14.1		0.0093		404.65		24.71		13.78		11.82		11.82

																																														14.2		0.0092		398.31		25.11		13.55		11.63		11.63

																																														14.3		0.0091		392.11		25.50		13.34		11.44		11.44

																																														14.4		0.0091		386.04		25.90		13.12		11.25		11.25

																																														14.5		0.0090		380.09		26.31		12.91		11.07		11.07

																																														14.6		0.0090		374.28		26.72		12.71		10.89		10.89

																																														14.7		0.0089		368.58		27.13		12.51		10.72		10.72

																																														14.8		0.0088		363.01		27.55		12.31		10.55		10.55

																																														14.9		0.0088		357.55		27.97		12.12		10.38		10.38

																																														15.0		0.0087		352.20		28.39		11.93		10.22		10.22

																																														15.1		0.0087		346.97		28.82		11.75		10.06		10.06

																																														15.2		0.0086		341.84		29.25		11.57		9.90		9.90

																																														15.3		0.0085		336.81		29.69		11.39		9.75		9.75

																																														15.4		0.0085		331.89		30.13		11.22		9.60		9.60

																																														15.5		0.0084		327.06		30.58		11.05		9.45		9.45

																																														15.6		0.0084		322.33		31.02		10.88		9.31		9.31

																																														15.7		0.0083		317.70		31.48		10.72		9.17		9.17

																																														15.8		0.0083		313.15		31.93		10.56		9.03		9.03

																																														15.9		0.0082		308.69		32.39		10.40		8.89		8.89

																																														16.0		0.0082		304.32		32.86		10.25		8.76		8.76

																																														16.1		0.0081		300.04		33.33		10.10		8.63		8.63

																																														16.2		0.0081		295.83		33.80		9.95		8.50		8.50

																																														16.3		0.0080		291.71		34.28		9.81		8.37		8.37

																																														16.4		0.0080		287.67		34.76		9.66		8.25		8.25

																																														16.5		0.0079		283.70		35.25		9.52		8.13		8.13

																																														16.6		0.0079		279.80		35.74		9.39		8.01		8.01

																																														16.7		0.0078		275.98		36.23		9.25		7.89		7.89

																																														16.8		0.0078		272.23		36.73		9.12		7.78		7.78

																																														16.9		0.0077		268.55		37.24		8.99		7.66		7.66

																																														17.0		0.0077		264.93		37.75		8.86		7.55		7.55

																																														17.1		0.0076		261.39		38.26		8.74		7.44		7.44

																																														17.2		0.0076		257.90		38.77		8.61		7.34		7.34

																																														17.3		0.0076		254.48		39.30		8.49		7.23		7.23

																																														17.4		0.0075		251.12		39.82		8.38		7.13		7.13

																																														17.5		0.0075		247.82		40.35		8.26		7.03		7.03

																																														17.6		0.0074		244.58		40.89		8.14		6.93		6.93

																																														17.7		0.0074		241.39		41.43		8.03		6.83		6.83

																																														17.8		0.0073		238.26		41.97		7.92		6.74		6.74

																																														17.9		0.0073		235.19		42.52		7.81		6.64		6.64

																																														18.0		0.0073		232.17		43.07		7.71		6.55		6.55

																																														18.1		0.0072		229.20		43.63		7.60		6.46		6.46

																																														18.2		0.0072		226.28		44.19		7.50		6.37		6.37

																																														18.3		0.0071		223.42		44.76		7.40		6.28		6.28

																																														18.4		0.0071		220.60		45.33		7.30		6.19		6.19

																																														18.5		0.0071		217.83		45.91		7.20		6.11		6.11

																																														18.6		0.0070		215.10		46.49		7.10		6.02		6.02

																																														18.7		0.0070		212.42		47.08		7.01		5.94		5.94

																																														18.8		0.0070		209.79		47.67		6.91		5.86		5.86

																																														18.9		0.0069		207.20		48.26		6.82		5.78		5.78

																																														19.0		0.0069		204.65		48.86		6.73		5.70		5.70

																																														19.1		0.0068		202.14		49.47		6.64		5.62		5.62

																																														19.2		0.0068		199.68		50.08		6.56		5.55		5.55

																																														19.3		0.0068		197.25		50.70		6.47		5.47		5.47

																																														19.4		0.0067		194.86		51.32		6.39		5.40		5.40

																																														19.5		0.0067		192.52		51.94		6.30		5.33		5.33

																																														19.6		0.0067		190.21		52.57		6.22		5.26		5.26

																																														19.7		0.0066		187.93		53.21		6.14		5.19		5.19

																																														19.8		0.0066		185.70		53.85		6.06		5.12		5.12

																																														19.9		0.0066		183.49		54.50		5.98		5.05		5.05

																																														20.0		0.0065		181.33		55.15		5.91		4.98		4.98

																																														20.1		0.0065		179.19		55.81		5.83		4.91		4.91

																																														20.2		0.0065		177.09		56.47		5.76		4.85		4.85

																																														20.3		0.0064		175.03		57.13		5.68		4.79		4.79

																																														20.4		0.0064		172.99		57.81		5.61		4.72		4.72

																																														20.5		0.0064		170.99		58.48		5.54		4.66		4.66

																																														20.6		0.0063		169.01		59.17		5.47		4.60		4.60

																																														20.7		0.0063		167.07		59.86		5.40		4.54		4.54

																																														20.8		0.0063		165.15		60.55		5.33		4.48		4.48

																																														20.9		0.0063		163.27		61.25		5.26		4.42		4.42

																																														21.0		0.0062		161.41		61.95		5.20		4.36		4.36

																																														21.1		0.0062		159.58		62.66		5.13		4.31		4.31

																																														21.2		0.0062		157.78		63.38		5.07		4.25		4.25

																																														21.3		0.0061		156.00		64.10		5.00		4.19		4.19

																																														21.4		0.0061		154.25		64.83		4.94		4.14		4.14

																																														21.5		0.0061		152.53		65.56		4.88		4.09		4.09

																																														21.6		0.0061		150.83		66.30		4.82		4.03		4.03

																																														21.7		0.0060		149.16		67.04		4.76		3.98		3.98

																																														21.8		0.0060		147.51		67.79		4.70		3.93		3.93

																																														21.9		0.0060		145.88		68.55		4.64		3.88		3.88

																																														22.0		0.0059		144.28		69.31		4.59		3.83		3.83

																																														22.1		0.0059		142.70		70.08		4.53		3.78		3.78

																																														22.2		0.0059		141.14		70.85		4.47		3.73		3.73

																																														22.3		0.0059		139.61		71.63		4.42		3.68		3.68

																																														22.4		0.0058		138.09		72.41		4.36		3.63		3.63

																																														22.5		0.0058		136.60		73.21		4.31		3.59		3.59

																																														22.6		0.0058		135.13		74.00		4.26		3.54		3.54

																																														22.7		0.0058		133.68		74.81		4.20		3.49		3.49

																																														22.8		0.0057		132.25		75.61		4.15		3.45		3.45

																																														22.9		0.0057		130.84		76.43		4.10		3.40		3.40

																																														23.0		0.0057		129.45		77.25		4.05		3.36		3.36

																																														23.1		0.0057		128.08		78.08		4.00		3.32		3.32

																																														23.2		0.0056		126.72		78.91		3.95		3.27		3.27

																																														23.3		0.0056		125.39		79.75		3.91		3.23		3.23

																																														23.4		0.0056		124.07		80.60		3.86		3.19		3.19

																																														23.5		0.0056		122.77		81.45		3.81		3.15		3.15

																																														23.6		0.0055		121.49		82.31		3.77		3.11		3.11

																																														23.7		0.0055		120.23		83.18		3.72		3.07		3.07

																																														23.8		0.0055		118.98		84.05		3.67		3.03		3.03

																																														23.9		0.0055		117.75		84.93		3.63		2.99		2.99

																																														24.0		0.0054		116.53		85.81		3.59		2.95		2.95

																																														24.1		0.0054		115.33		86.70		3.54		2.91		2.91

																																														24.2		0.0054		114.15		87.60		3.50		2.87		2.87

																																														24.3		0.0054		112.98		88.51		3.46		2.84		2.84

																																														24.4		0.0054		111.83		89.42		3.42		2.80		2.80

																																														24.5		0.0053		110.69		90.34		3.37		2.76		2.76

																																														24.6		0.0053		109.57		91.26		3.33		2.73		2.73

																																														24.7		0.0053		108.46		92.20		3.29		2.69		2.69

																																														24.8		0.0053		107.37		93.14		3.25		2.66		2.66

																																														24.9		0.0053		106.29		94.08		3.21		2.62		2.62

																																														25.0		0.0052		105.23		95.03		3.18		2.59		2.59
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700 MHz, b=.50)

		



10.0 MV/m, 400 uA,  50 Hz,  20 deg

10.0 MV/m, 400 uA,  38 Hz,  20 deg

10.0 MV/m, 400 uA,  25 Hz,  20 deg

10.0 MV/m, 400 uA,  13 Hz,  20 deg

10.0 MV/m, 400 uA,   0 Hz,  20 deg

Qext (10^6)

P (kW)

6-Cell, 700 MHz, b=0.65



1-cell 200 MHz
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E (MV/m)

Q (106)
(Hz)

Optimal Qext - Allowable Detuning
7-Cell Cavity
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1-cell 400 MHz

		Number of Cells				??6				Q0 (10^9)		??10.0												??6		Cell,		??700		MHz

		Cell Length				0.101		m

		Cavity Length				0.607		m

		Shunt Impedance				??225		ohm/m

		Frequency				??700		MHz

		Gradient				?8.0		?8.0		?8.0		?8.0		?8.0

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,

		Total Current				??400		??400		??400		??400		??400

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??50		??38		??25		??13		??0

						Hz,		Hz,		Hz,		Hz,		Hz,

		Phase Offset				??0		??0		??0		??0		??0

						deg		deg		deg		deg		deg

		1/Qm (10^-6)				0.1429		0.1086		0.0714		0.0371		0.0000

		1/Qb (10^-6)				0.0113		0.0113		0.0113		0.0113		0.0113

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power

				10^6		kW		kW		kW		kW		kW

		0.00		1.00		45.00		44.62		44.34		44.18		44.12

		0.05		1.12		40.41		40.00		39.67		39.49		39.43

		0.10		1.26		36.35		35.89		35.52		35.32		35.25

		0.15		1.41		32.76		32.24		31.83		31.60		31.52

		0.20		1.58		29.60		29.01		28.55		28.29		28.20

		0.25		1.78		26.81		26.15		25.63		25.35		25.24

		0.30		2.00		24.36		23.62		23.04		22.72		22.61

		0.35		2.24		22.23		21.39		20.75		20.39		20.26

		0.40		2.51		20.37		19.44		18.71		18.31		18.16

		0.45		2.82		18.78		17.73		16.92		16.46		16.30

		0.50		3.16		17.42		16.24		15.33		14.82		14.63

		0.55		3.55		16.28		14.96		13.93		13.36		13.15

		0.60		3.98		15.34		13.86		12.71		12.07		11.83

		0.65		4.47		14.59		12.93		11.64		10.92		10.66

		0.70		5.01		14.02		12.16		10.71		9.91		9.61

		0.75		5.62		13.63		11.54		9.92		9.01		8.68

		0.80		6.31		13.40		11.06		9.24		8.22		7.85

		0.85		7.08		13.34		10.71		8.67		7.53		7.11

		0.90		7.94		13.45		10.49		8.20		6.92		6.45

		0.95		8.91		13.72		10.40		7.83		6.40		5.86

		1.00		10.00		14.16		10.43		7.55		5.94		5.34

		1.05		11.22		14.77		10.59		7.35		5.55		4.88

		1.10		12.59		15.57		10.88		7.25		5.22		4.47

		1.15		14.13		16.56		11.30		7.22		4.95		4.11

		1.20		15.85		17.76		11.86		7.28		4.73		3.78

		1.25		17.78		19.18		12.56		7.42		4.56		3.50

		1.30		19.95		20.85		13.41		7.65		4.44		3.25

		1.35		22.39		22.78		14.44		7.96		4.36		3.03

		1.40		25.12		25.00		15.64		8.37		4.33		2.83

		1.45		28.18		27.54		17.03		8.88		4.34		2.66

		1.50		31.62		30.44		18.65		9.50		4.40		2.52

		1.55		35.48		33.73		20.49		10.22		4.51		2.39

		1.60		39.81		37.47		22.60		11.08		4.66		2.28

		1.65		44.67		41.69		25.00		12.06		4.86		2.19

		1.70		50.12		46.46		27.73		13.20		5.11		2.12

		1.75		56.23		51.84		30.81		14.50		5.42		2.06

		1.80		63.10		57.91		34.30		15.99		5.79		2.01

		1.85		70.79		64.74		38.23		17.67		6.22		1.98

		1.90		79.43		72.45		42.67		19.58		6.73		1.96

		1.95		89.13		81.12		47.68		21.75		7.31		1.96

		2.00		100.00		90.88		53.32		24.20		7.98		1.97

		2.05		112.20		101.87		59.68		26.96		8.74		1.99

		2.10		125.89		114.25		66.84		30.08		9.61		2.03

		2.15		141.25		128.18		74.91		33.60		10.60		2.08

		2.20		158.49		143.88		84.01		37.57		11.72		2.14

		2.25		177.83		161.55		94.25		42.06		12.99		2.22

		2.30		199.53		181.47		105.80		47.11		14.43		2.32

		2.35		223.87		203.93		118.82		52.81		16.06		2.44

		2.40		251.19		229.26		133.51		59.25		17.90		2.58

		2.45		281.84		257.84		150.08		66.51		19.98		2.74

		2.50		316.23		290.11		168.80		74.72		22.34		2.92

		2.55		354.81		326.57		189.95		84.00		25.00		3.14

		2.60		398.11		367.80		213.87		94.49		28.02		3.38

		2.65		446.68		414.45		240.94		106.36		31.43		3.66

		2.70		501.19		467.30		271.60		119.81		35.30		3.98

		2.75		562.34		527.23		306.37		135.07		39.70		4.35

		2.80		630.96		595.26		345.84		152.39		44.68		4.77

		2.85		707.95		672.59		390.70		172.08		50.36		5.24

		2.90		794.33		760.60		441.77		194.49		56.81		5.79

		2.95		891.25		860.93		499.98		220.04		64.17		6.41

		3.00		1,000.00		975.48		566.44		249.21		72.58		7.12
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1-cell 400 MHz

		



8.0 MV/m, 400 uA,  50 Hz,   0 deg

8.0 MV/m, 400 uA,  38 Hz,   0 deg

8.0 MV/m, 400 uA,  25 Hz,   0 deg

8.0 MV/m, 400 uA,  13 Hz,   0 deg

8.0 MV/m, 400 uA,   0 Hz,   0 deg

Qext (10^6)

P (kW)

6-cell, 700 MHz, b= 0.5



		Number of Cells				??1				Q0 (10^9)		??5.0												??1		Cell,		??1500		MHz																Number of Cells				??1				Q0 (10^9)		??10.0

		Cell Length				0.750		m																																						Cell Length				0.750		m

		Cavity Length				0.750		m																																						Cavity Length				0.750		m

		Shunt Impedance				??140		ohm/m																																						Shunt Impedance				??140		ohm/m		Q error		??2.0		??1.5

		Frequency				??200		MHz																																						Shunt Impedance				105		ohm

		Gradient				?15.0		?15.0		?15.0		?15.0		?15.0																																Frequency				??200		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??425		uA,

		Total Current				??53		??53		??53		??53		??53																																RF Power				??160.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??25		??50		??75		??100																																								Max Detuning		Max Detuning		Max Detuning

						Hz		Hz		Hz		Hz		Hz																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??0		??0		??0		??0		??0																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		0.5950		59727382.33		0.00		597273.82		517254.30		517254.30

																																														0.2		0.2975		14930357.33		0.00		149303.57		129300.68		129300.68

		1/Qm (10^-6)				0.0000		0.2500		0.5000		0.7500		1.0000																																0.3		0.1983		6635052.70		0.00		66350.52		57461.24		57461.24

		1/Qb (10^-6)				0.0005		0.0005		0.0005		0.0005		0.0005																																0.4		0.1488		3731844.83		0.00		37318.45		32318.72		32318.72

																																														0.5		0.1190		2388142.33		0.00		23881.42		20681.92		20681.92

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.0992		1658266.59		0.01		16582.66		14361.01		14361.01

				10^6		kW		kW		kW		kW		kW																																0.7		0.0850		1218196.62		0.01		12181.96		10549.89		10549.89

		-1.00		0.10		3,013.75		3,015.63		3,021.28		3,030.70		3,043.89																																0.8		0.0744		932588.58		0.01		9325.88		8076.45		8076.45

		-0.95		0.11		2,686.05		2,688.16		2,694.50		2,705.07		2,719.86																																0.9		0.0661		736786.45		0.01		7367.86		6380.75		6380.75

		-0.90		0.13		2,393.98		2,396.35		2,403.47		2,415.32		2,431.92																																1.0		0.0595		596737.33		0.02		5967.37		5167.89		5167.89

		-0.85		0.14		2,133.68		2,136.34		2,144.32		2,157.62		2,176.24																																1.1		0.0541		493122.00		0.02		4931.22		4270.56		4270.56

		-0.80		0.16		1,901.68		1,904.67		1,913.62		1,928.55		1,949.44																																1.2		0.0496		414317.98		0.02		4143.18		3588.10		3588.10

		-0.75		0.18		1,694.91		1,698.26		1,708.31		1,725.06		1,748.50																																1.3		0.0458		352992.98		0.03		3529.93		3057.01		3057.01

		-0.70		0.20		1,510.63		1,514.39		1,525.66		1,544.45		1,570.76																																1.4		0.0425		304335.90		0.03		3043.36		2635.62		2635.62

		-0.65		0.22		1,346.39		1,350.61		1,363.26		1,384.34		1,413.86																																1.5		0.0397		265083.81		0.04		2650.84		2295.69		2295.69

		-0.60		0.25		1,200.01		1,204.74		1,218.94		1,242.59		1,275.71																																1.6		0.0372		232960.46		0.04		2329.60		2017.49		2017.49

		-0.55		0.28		1,069.55		1,074.86		1,090.78		1,117.33		1,154.48																																1.7		0.0350		206338.73		0.05		2063.38		1786.94		1786.94

		-0.50		0.32		953.28		959.23		977.10		1,006.88		1,048.57																																1.8		0.0331		184030.58		0.05		1840.30		1593.75		1593.75

		-0.45		0.35		849.65		856.33		876.38		909.79		956.57																																1.9		0.0313		165152.14		0.06		1651.52		1430.26		1430.26

		-0.40		0.40		757.29		764.79		787.28		824.77		877.26																																2.0		0.0298		149034.83		0.07		1490.35		1290.68		1290.68

		-0.35		0.45		674.97		683.39		708.63		750.69		809.59																																2.1		0.0283		135165.40		0.07		1351.65		1170.56		1170.56

		-0.30		0.50		601.61		611.05		639.37		686.57		752.65																																2.2		0.0270		123144.52		0.08		1231.44		1066.46		1066.46

		-0.25		0.56		536.22		546.82		578.59		631.55		705.70																																2.3		0.0259		112657.76		0.09		1126.57		975.64		975.64

		-0.20		0.63		477.95		489.83		525.49		584.91		668.11																																2.4		0.0248		103454.79		0.10		1034.54		895.94		895.94

		-0.15		0.71		426.01		439.35		479.35		546.03		639.37																																2.5		0.0238		95334.33		0.10		953.34		825.62		825.62

		-0.10		0.79		379.72		394.68		439.57		514.38		619.12																																2.6		0.0229		88133.07		0.11		881.33		763.25		763.25

		-0.05		0.89		338.47		355.26		405.62		489.56		607.08																																2.7		0.0220		81717.36		0.12		817.17		707.69		707.69

		0.00		1.00		301.70		320.54		377.05		471.24		603.10																																2.8		0.0213		75976.98		0.13		759.77		657.98		657.98

		0.05		1.12		268.93		290.06		353.47		459.16		607.11																																2.9		0.0205		70820.38		0.14		708.20		613.32		613.32

		0.10		1.26		239.72		263.44		334.59		453.17		619.18																																3.0		0.0198		66171.04		0.15		661.71		573.05		573.05

		0.15		1.41		213.69		240.30		320.13		453.19		639.46																																3.1		0.0192		61964.54		0.16		619.64		536.63		536.63

		0.20		1.58		190.49		220.35		309.93		459.22		668.23																																3.2		0.0186		58146.40		0.17		581.46		503.56		503.56

		0.25		1.78		169.81		203.32		303.83		471.35		705.87																																3.3		0.0180		54670.24		0.18		546.70		473.45		473.45

		0.30		2.00		151.39		188.98		301.76		489.72		752.88																																3.4		0.0175		51496.43		0.19		514.96		445.97		445.97

		0.35		2.24		134.96		177.14		303.69		514.60		809.88																																3.5		0.0170		48590.90		0.21		485.91		420.81		420.81

		0.40		2.51		120.32		167.66		309.65		546.31		877.63																																3.6		0.0165		45924.26		0.22		459.24		397.71		397.71

		0.45		2.82		107.28		160.39		319.72		585.27		957.05																																3.7		0.0161		43471.01		0.23		434.71		376.47		376.47

		0.50		3.16		95.65		155.25		334.03		632.01		1,049.17																																3.8		0.0157		41209.00		0.24		412.09		356.88		356.88

		0.55		3.55		85.29		152.16		352.78		687.14		1,155.24																																3.9		0.0153		39118.84		0.26		391.19		338.78		338.78

		0.60		3.98		76.05		151.09		376.20		751.39		1,276.66																																4.0		0.0149		37183.58		0.27		371.83		322.02		322.02

		0.65		4.47		67.82		152.02		404.63		825.64		1,415.06																																4.1		0.0145		35388.28		0.28		353.88		306.47		306.47

		0.70		5.01		60.48		154.97		438.43		910.86		1,572.27																																4.2		0.0142		33719.77		0.30		337.19		292.02		292.02

		0.75		5.62		53.95		159.97		478.06		1,008.21		1,750.41																																4.3		0.0138		32166.38		0.31		321.66		278.57		278.57

		0.80		6.31		48.12		167.10		524.05		1,118.96		1,951.84																																4.4		0.0135		30717.77		0.33		307.17		266.02		266.02

		0.85		7.08		42.92		176.45		577.01		1,244.62		2,179.26																																4.5		0.0132		29364.72		0.34		293.64		254.30		254.30

		0.90		7.94		38.30		188.13		637.65		1,386.85		2,435.72																																4.6		0.0129		28099.02		0.36		280.99		243.34		243.34

		0.95		8.91		34.17		202.33		706.79		1,547.56		2,724.65																																4.7		0.0127		26913.30		0.37		269.13		233.07		233.07

		1.00		10.00		30.49		219.21		785.35		1,728.92		3,049.91																																4.8		0.0124		25800.97		0.39		258.01		223.44		223.44

																																														4.9		0.0121		24756.09		0.40		247.56		214.39		214.39

																																														5.0		0.0119		23773.33		0.42		237.73		205.88		205.88

																																														5.1		0.0117		22847.86		0.44		228.48		197.86		197.86

																																														5.2		0.0114		21975.31		0.46		219.75		190.31		190.31

																																														5.3		0.0112		21151.72		0.47		211.51		183.18		183.18

																																														5.4		0.0110		20373.50		0.49		203.73		176.44		176.44

																																														5.5		0.0108		19637.37		0.51		196.37		170.06		170.06

																																														5.6		0.0106		18940.37		0.53		189.40		164.02		164.02

																																														5.7		0.0104		18279.76		0.55		182.79		158.30		158.30

																																														5.8		0.0103		17653.05		0.57		176.53		152.88		152.88

																																														5.9		0.0101		17057.97		0.59		170.58		147.72		147.72

																																														6.0		0.0099		16492.43		0.61		164.92		142.83		142.83

																																														6.1		0.0098		15954.49		0.63		159.54		138.17		138.17

																																														6.2		0.0096		15442.40		0.65		154.42		133.73		133.73

																																														6.3		0.0094		14954.53		0.67		149.54		129.51		129.51

																																														6.4		0.0093		14489.36		0.69		144.89		125.48		125.48

																																														6.5		0.0092		14045.53		0.71		140.45		121.63		121.63

																																														6.6		0.0090		13621.73		0.73		136.21		117.96		117.96

																																														6.7		0.0089		13216.80		0.76		132.16		114.46		114.46

																																														6.8		0.0088		12829.61		0.78		128.29		111.10		111.10

																																														6.9		0.0086		12459.15		0.80		124.59		107.90		107.90

																																														7.0		0.0085		12104.48		0.83		121.04		104.82		104.82

																																														7.1		0.0084		11764.70		0.85		117.64		101.88		101.88

																																														7.2		0.0083		11438.99		0.87		114.39		99.06		99.06

																																														7.3		0.0082		11126.60		0.90		111.26		96.36		96.36

																																														7.4		0.0080		10826.80		0.92		108.26		93.76		93.76

																																														7.5		0.0079		10538.93		0.95		105.39		91.27		91.27

																																														7.6		0.0078		10262.35		0.97		102.62		88.87		88.87

																																														7.7		0.0077		9996.50		1.00		99.96		86.57		86.57

																																														7.8		0.0076		9740.82		1.03		97.41		84.35		84.35

																																														7.9		0.0075		9494.80		1.05		94.94		82.22		82.22

																																														8.0		0.0074		9257.96		1.08		92.58		80.17		80.17

																																														8.1		0.0073		9029.85		1.11		90.30		78.20		78.20

																																														8.2		0.0073		8810.04		1.14		88.10		76.29		76.29

																																														8.3		0.0072		8598.14		1.16		85.98		74.46		74.46

																																														8.4		0.0071		8393.78		1.19		83.93		72.69		72.69

																																														8.5		0.0070		8196.59		1.22		81.96		70.98		70.98

																																														8.6		0.0069		8006.25		1.25		80.06		69.33		69.33

																																														8.7		0.0068		7822.45		1.28		78.22		67.74		67.74

																																														8.8		0.0068		7644.88		1.31		76.45		66.20		66.20

																																														8.9		0.0067		7473.28		1.34		74.73		64.72		64.72

																																														9.0		0.0066		7307.37		1.37		73.07		63.28		63.28

																																														9.1		0.0065		7146.91		1.40		71.47		61.89		61.89

																																														9.2		0.0065		6991.67		1.43		69.91		60.55		60.55

																																														9.3		0.0064		6841.41		1.46		68.41		59.24		59.24

																																														9.4		0.0063		6695.93		1.49		66.96		57.98		57.98

																																														9.5		0.0063		6555.02		1.53		65.55		56.76		56.76

																																														9.6		0.0062		6418.50		1.56		64.18		55.58		55.58

																																														9.7		0.0061		6286.19		1.59		62.86		54.44		54.44

																																														9.8		0.0061		6157.92		1.62		61.58		53.33		53.33

																																														9.9		0.0060		6033.52		1.66		60.33		52.25		52.25

																																														10.0		0.0060		5912.83		1.69		59.13		51.20		51.20

																																														10.1		0.0059		5795.72		1.73		57.95		50.19		50.19

																																														10.2		0.0058		5682.05		1.76		56.82		49.20		49.20

																																														10.3		0.0058		5571.67		1.79		55.71		48.25		48.25

																																														10.4		0.0057		5464.47		1.83		54.64		47.32		47.32

																																														10.5		0.0057		5360.32		1.87		53.60		46.42		46.42

																																														10.6		0.0056		5259.11		1.90		52.59		45.54		45.54

																																														10.7		0.0056		5160.73		1.94		51.60		44.69		44.69

																																														10.8		0.0055		5065.08		1.97		50.65		43.86		43.86

																																														10.9		0.0055		4972.05		2.01		49.72		43.06		43.06

																																														11.0		0.0054		4881.55		2.05		48.81		42.27		42.27

																																														11.1		0.0054		4793.49		2.09		47.93		41.51		41.51

																																														11.2		0.0053		4707.78		2.12		47.07		40.77		40.77

																																														11.3		0.0053		4624.34		2.16		46.24		40.04		40.04

																																														11.4		0.0052		4543.09		2.20		45.43		39.34		39.34

																																														11.5		0.0052		4463.96		2.24		44.64		38.66		38.66

																																														11.6		0.0051		4386.87		2.28		43.87		37.99		37.99

																																														11.7		0.0051		4311.75		2.32		43.11		37.34		37.34

																																														11.8		0.0050		4238.53		2.36		42.38		36.70		36.70

																																														11.9		0.0050		4167.16		2.40		41.67		36.09		36.09

																																														12.0		0.0050		4097.56		2.44		40.97		35.48		35.48

																																														12.1		0.0049		4029.69		2.48		40.29		34.89		34.89

																																														12.2		0.0049		3963.49		2.52		39.63		34.32		34.32

																																														12.3		0.0048		3898.89		2.56		38.99		33.76		33.76

																																														12.4		0.0048		3835.86		2.61		38.36		33.22		33.22

																																														12.5		0.0048		3774.33		2.65		37.74		32.68		32.68

																																														12.6		0.0047		3714.27		2.69		37.14		32.16		32.16

																																														12.7		0.0047		3655.62		2.74		36.55		31.66		31.66

																																														12.8		0.0046		3598.35		2.78		35.98		31.16		31.16

																																														12.9		0.0046		3542.40		2.82		35.42		30.67		30.67

																																														13.0		0.0046		3487.75		2.87		34.87		30.20		30.20

																																														13.1		0.0045		3434.34		2.91		34.34		29.74		29.74

																																														13.2		0.0045		3382.15		2.96		33.82		29.29		29.29

																																														13.3		0.0045		3331.13		3.00		33.31		28.84		28.84

																																														13.4		0.0044		3281.25		3.05		32.81		28.41		28.41

																																														13.5		0.0044		3232.48		3.09		32.32		27.99		27.99

																																														13.6		0.0044		3184.78		3.14		31.84		27.58		27.58

																																														13.7		0.0043		3138.12		3.19		31.38		27.17		27.17

																																														13.8		0.0043		3092.48		3.23		30.92		26.78		26.78

																																														13.9		0.0043		3047.82		3.28		30.48		26.39		26.39

																																														14.0		0.0043		3004.12		3.33		30.04		26.01		26.01

																																														14.1		0.0042		2961.35		3.38		29.61		25.64		25.64

																																														14.2		0.0042		2919.47		3.43		29.19		25.28		25.28

																																														14.3		0.0042		2878.48		3.47		28.78		24.92		24.92

																																														14.4		0.0041		2838.34		3.52		28.38		24.58		24.58

																																														14.5		0.0041		2799.03		3.57		27.99		24.24		24.24

																																														14.6		0.0041		2760.52		3.62		27.60		23.90		23.90

																																														14.7		0.0040		2722.80		3.67		27.22		23.58		23.58

																																														14.8		0.0040		2685.85		3.72		26.86		23.26		23.26

																																														14.9		0.0040		2649.64		3.77		26.49		22.94		22.94

																																														15.0		0.0040		2614.15		3.83		26.14		22.64		22.64

																																														15.1		0.0039		2579.36		3.88		25.79		22.33		22.33

																																														15.2		0.0039		2545.27		3.93		25.45		22.04		22.04

																																														15.3		0.0039		2511.84		3.98		25.12		21.75		21.75

																																														15.4		0.0039		2479.06		4.03		24.79		21.47		21.47

																																														15.5		0.0038		2446.91		4.09		24.47		21.19		21.19

																																														15.6		0.0038		2415.38		4.14		24.15		20.91		20.91

																																														15.7		0.0038		2384.46		4.19		23.84		20.65		20.65

																																														15.8		0.0038		2354.12		4.25		23.54		20.38		20.38

																																														15.9		0.0037		2324.35		4.30		23.24		20.13		20.13

																																														16.0		0.0037		2295.15		4.36		22.95		19.87		19.87

																																														16.1		0.0037		2266.48		4.41		22.66		19.62		19.62

																																														16.2		0.0037		2238.35		4.47		22.38		19.38		19.38

																																														16.3		0.0037		2210.73		4.52		22.10		19.14		19.14

																																														16.4		0.0036		2183.62		4.58		21.83		18.91		18.91

																																														16.5		0.0036		2157.00		4.64		21.57		18.68		18.68

																																														16.6		0.0036		2130.86		4.69		21.31		18.45		18.45

																																														16.7		0.0036		2105.20		4.75		21.05		18.23		18.23

																																														16.8		0.0035		2079.99		4.81		20.80		18.01		18.01

																																														16.9		0.0035		2055.22		4.87		20.55		17.80		17.80

																																														17.0		0.0035		2030.90		4.92		20.31		17.58		17.58

																																														17.1		0.0035		2007.00		4.98		20.07		17.38		17.38

																																														17.2		0.0035		1983.52		5.04		19.83		17.17		17.17

																																														17.3		0.0034		1960.44		5.10		19.60		16.97		16.97

																																														17.4		0.0034		1937.76		5.16		19.37		16.78		16.78

																																														17.5		0.0034		1915.48		5.22		19.15		16.58		16.58

																																														17.6		0.0034		1893.57		5.28		18.93		16.40		16.40

																																														17.7		0.0034		1872.03		5.34		18.72		16.21		16.21

																																														17.8		0.0033		1850.86		5.40		18.51		16.03		16.03

																																														17.9		0.0033		1830.04		5.46		18.30		15.84		15.84

																																														18.0		0.0033		1809.57		5.53		18.09		15.67		15.67

																																														18.1		0.0033		1789.43		5.59		17.89		15.49		15.49

																																														18.2		0.0033		1769.63		5.65		17.69		15.32		15.32

																																														18.3		0.0033		1750.16		5.71		17.50		15.15		15.15

																																														18.4		0.0032		1731.00		5.78		17.31		14.99		14.99

																																														18.5		0.0032		1712.15		5.84		17.12		14.82		14.82

																																														18.6		0.0032		1693.61		5.90		16.93		14.66		14.66

																																														18.7		0.0032		1675.36		5.97		16.75		14.51		14.51

																																														18.8		0.0032		1657.41		6.03		16.57		14.35		14.35

																																														18.9		0.0031		1639.74		6.10		16.39		14.20		14.20

																																														19.0		0.0031		1622.35		6.16		16.22		14.05		14.05

																																														19.1		0.0031		1605.23		6.23		16.05		13.90		13.90

																																														19.2		0.0031		1588.38		6.30		15.88		13.75		13.75

																																														19.3		0.0031		1571.79		6.36		15.71		13.61		13.61

																																														19.4		0.0031		1555.46		6.43		15.55		13.47		13.47

																																														19.5		0.0031		1539.38		6.50		15.39		13.33		13.33

																																														19.6		0.0030		1523.55		6.56		15.23		13.19		13.19

																																														19.7		0.0030		1507.96		6.63		15.08		13.06		13.06

																																														19.8		0.0030		1492.60		6.70		14.92		12.92		12.92

																																														19.9		0.0030		1477.48		6.77		14.77		12.79		12.79

																																														20.0		0.0030		1462.58		6.84		14.62		12.66		12.66

																																														20.1		0.0030		1447.91		6.91		14.48		12.54		12.54

																																														20.2		0.0029		1433.45		6.98		14.33		12.41		12.41

																																														20.3		0.0029		1419.21		7.05		14.19		12.29		12.29

																																														20.4		0.0029		1405.18		7.12		14.05		12.17		12.17

																																														20.5		0.0029		1391.35		7.19		13.91		12.05		12.05

																																														20.6		0.0029		1377.73		7.26		13.77		11.93		11.93

																																														20.7		0.0029		1364.30		7.33		13.64		11.81		11.81

																																														20.8		0.0029		1351.06		7.40		13.51		11.70		11.70

																																														20.9		0.0028		1338.02		7.47		13.38		11.58		11.58

																																														21.0		0.0028		1325.16		7.55		13.25		11.47		11.47

																																														21.1		0.0028		1312.49		7.62		13.12		11.36		11.36

																																														21.2		0.0028		1300.00		7.69		13.00		11.25		11.25

																																														21.3		0.0028		1287.68		7.77		12.87		11.15		11.15

																																														21.4		0.0028		1275.53		7.84		12.75		11.04		11.04

																																														21.5		0.0028		1263.56		7.91		12.63		10.94		10.94

																																														21.6		0.0028		1251.75		7.99		12.51		10.84		10.84

																																														21.7		0.0027		1240.10		8.06		12.40		10.74		10.74

																																														21.8		0.0027		1228.62		8.14		12.28		10.64		10.64

																																														21.9		0.0027		1217.29		8.21		12.17		10.54		10.54

																																														22.0		0.0027		1206.11		8.29		12.06		10.44		10.44

																																														22.1		0.0027		1195.09		8.37		11.95		10.35		10.35

																																														22.2		0.0027		1184.22		8.44		11.84		10.25		10.25

																																														22.3		0.0027		1173.50		8.52		11.73		10.16		10.16

																																														22.4		0.0027		1162.91		8.60		11.63		10.07		10.07

																																														22.5		0.0026		1152.47		8.68		11.52		9.98		9.98

																																														22.6		0.0026		1142.17		8.76		11.42		9.89		9.89

																																														22.7		0.0026		1132.01		8.83		11.32		9.80		9.80

																																														22.8		0.0026		1121.98		8.91		11.22		9.71		9.71

																																														22.9		0.0026		1112.08		8.99		11.12		9.63		9.63

																																														23.0		0.0026		1102.30		9.07		11.02		9.54		9.54

																																														23.1		0.0026		1092.66		9.15		10.92		9.46		9.46

																																														23.2		0.0026		1083.14		9.23		10.83		9.38		9.38

																																														23.3		0.0026		1073.75		9.31		10.73		9.30		9.30

																																														23.4		0.0025		1064.47		9.39		10.64		9.21		9.21

																																														23.5		0.0025		1055.32		9.48		10.55		9.14		9.14

																																														23.6		0.0025		1046.28		9.56		10.46		9.06		9.06

																																														23.7		0.0025		1037.35		9.64		10.37		8.98		8.98

																																														23.8		0.0025		1028.54		9.72		10.28		8.90		8.90

																																														23.9		0.0025		1019.84		9.81		10.20		8.83		8.83

																																														24.0		0.0025		1011.25		9.89		10.11		8.75		8.75

																																														24.1		0.0025		1002.76		9.97		10.02		8.68		8.68

																																														24.2		0.0025		994.38		10.06		9.94		8.61		8.61

																																														24.3		0.0024		986.10		10.14		9.86		8.54		8.54

																																														24.4		0.0024		977.93		10.23		9.78		8.47		8.47

																																														24.5		0.0024		969.86		10.31		9.70		8.40		8.40

																																														24.6		0.0024		961.88		10.40		9.62		8.33		8.33

																																														24.7		0.0024		954.00		10.48		9.54		8.26		8.26

																																														24.8		0.0024		946.22		10.57		9.46		8.19		8.19

																																														24.9		0.0024		938.53		10.65		9.38		8.12		8.12

																																														25.0		0.0024		930.93		10.74		9.31		8.06		8.06
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15.0 MV/m,  53 uA, 100 Hz   0 deg

15.0 MV/m,  53 uA,  75 Hz   0 deg

15.0 MV/m,  53 uA,  50 Hz   0 deg

15.0 MV/m,  53 uA,  25 Hz   0 deg

15.0 MV/m,  53 uA,   0 Hz   0 deg

Qext (106)

P (kW)

1-cell, 200 MHz
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E (MV/m)

Q (106)
(Hz)

Optimal Qext - Allowable Detuning
1-Cell 200 MHz Cavity
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0



		Number of Cells				??1				Q0 (10^9)		??5.0												??1		Cell,		??1500		MHz																Number of Cells				??1				Q0 (10^9)		??10.0

		Cell Length				0.375		m																																						Cell Length				0.750		m

		Cavity Length				0.375		m																																						Cavity Length				0.750		m

		Shunt Impedance				??140		ohm/m																																						Shunt Impedance				??140		ohm/m		Q error		??2.0		??1.5

		Frequency				??400		MHz																																						Shunt Impedance				105		ohm

		Gradient				?15.0		?15.0		?15.0		?15.0		?15.0																																Frequency				??200		MHz

						MV/m,		MV/m,		MV/m,		MV/m,		MV/m,																																Total Current				??425		uA,

		Total Current				??53		??53		??53		??53		??53																																RF Power				??160.00		kW

						uA,		uA,		uA,		uA,		uA,

		Detuning (Peak)				??0		??25		??50		??75		??100																																								Max Detuning		Max Detuning		Max Detuning

						Hz		Hz		Hz		Hz		Hz																																Gradient		1/Qb		Opt beta		Optimal Qext		at Qopt		at Q High		at Q Low

		Phase Offset				??0		??0		??0		??0		??0																																(MV/m)		(10^-6)				(10^6)		(Hz)		(Hz)		(Hz)

						deg		deg		deg		deg		deg																																0.1		0.5950		59727382.33		0.00		597273.82		517254.30		517254.30

																																														0.2		0.2975		14930357.33		0.00		149303.57		129300.68		129300.68

		1/Qm (10^-6)				0.0000		0.1250		0.2500		0.3750		0.5000																																0.3		0.1983		6635052.70		0.00		66350.52		57461.24		57461.24

		1/Qb (10^-6)				0.0005		0.0005		0.0005		0.0005		0.0005																																0.4		0.1488		3731844.83		0.00		37318.45		32318.72		32318.72

																																														0.5		0.1190		2388142.33		0.00		23881.42		20681.92		20681.92

		Log(Q/10^6)		Qext		Power		Power		Power		Power		Power																																0.6		0.0992		1658266.59		0.01		16582.66		14361.01		14361.01

				10^6		kW		kW		kW		kW		kW																																0.7		0.0850		1218196.62		0.01		12181.96		10549.89		10549.89

		-1.00		0.10		1,506.88		1,507.11		1,507.82		1,508.99		1,510.64																																0.8		0.0744		932588.58		0.01		9325.88		8076.45		8076.45

		-0.95		0.11		1,343.02		1,343.29		1,344.08		1,345.40		1,347.25																																0.9		0.0661		736786.45		0.01		7367.86		6380.75		6380.75

		-0.90		0.13		1,196.99		1,197.29		1,198.18		1,199.66		1,201.73																																1.0		0.0595		596737.33		0.02		5967.37		5167.89		5167.89

		-0.85		0.14		1,066.84		1,067.17		1,068.17		1,069.83		1,072.16																																1.1		0.0541		493122.00		0.02		4931.22		4270.56		4270.56

		-0.80		0.16		950.84		951.21		952.33		954.20		956.81																																1.2		0.0496		414317.98		0.02		4143.18		3588.10		3588.10

		-0.75		0.18		847.46		847.88		849.13		851.22		854.16																																1.3		0.0458		352992.98		0.03		3529.93		3057.01		3057.01

		-0.70		0.20		755.32		755.79		757.20		759.54		762.83																																1.4		0.0425		304335.90		0.03		3043.36		2635.62		2635.62

		-0.65		0.22		673.20		673.72		675.30		677.94		681.63																																1.5		0.0397		265083.81		0.04		2650.84		2295.69		2295.69

		-0.60		0.25		600.01		600.60		602.37		605.33		609.47																																1.6		0.0372		232960.46		0.04		2329.60		2017.49		2017.49

		-0.55		0.28		534.78		535.44		537.43		540.75		545.39																																1.7		0.0350		206338.73		0.05		2063.38		1786.94		1786.94

		-0.50		0.32		476.64		477.38		479.62		483.34		488.55																																1.8		0.0331		184030.58		0.05		1840.30		1593.75		1593.75

		-0.45		0.35		424.82		425.66		428.17		432.34		438.19																																1.9		0.0313		165152.14		0.06		1651.52		1430.26		1430.26

		-0.40		0.40		378.64		379.58		382.39		387.08		393.64																																2.0		0.0298		149034.83		0.07		1490.35		1290.68		1290.68

		-0.35		0.45		337.49		338.54		341.69		346.95		354.31																																2.1		0.0283		135165.40		0.07		1351.65		1170.56		1170.56

		-0.30		0.50		300.80		301.98		305.52		311.42		319.69																																2.2		0.0270		123144.52		0.08		1231.44		1066.46		1066.46

		-0.25		0.56		268.11		269.44		273.41		280.03		289.30																																2.3		0.0259		112657.76		0.09		1126.57		975.64		975.64

		-0.20		0.63		238.97		240.46		244.92		252.34		262.74																																2.4		0.0248		103454.79		0.10		1034.54		895.94		895.94

		-0.15		0.71		213.01		214.67		219.67		228.01		239.68																																2.5		0.0238		95334.33		0.10		953.34		825.62		825.62

		-0.10		0.79		189.86		191.73		197.34		206.69		219.79																																2.6		0.0229		88133.07		0.11		881.33		763.25		763.25

		-0.05		0.89		169.23		171.33		177.63		188.12		202.81																																2.7		0.0220		81717.36		0.12		817.17		707.69		707.69

		0.00		1.00		150.85		153.20		160.27		172.04		188.52																																2.8		0.0213		75976.98		0.13		759.77		657.98		657.98

		0.05		1.12		134.46		137.11		145.03		158.24		176.74																																2.9		0.0205		70820.38		0.14		708.20		613.32		613.32

		0.10		1.26		119.86		122.82		131.72		146.54		167.29																																3.0		0.0198		66171.04		0.15		661.71		573.05		573.05

		0.15		1.41		106.85		110.17		120.15		136.78		160.07																																3.1		0.0192		61964.54		0.16		619.64		536.63		536.63

		0.20		1.58		95.25		98.98		110.17		128.84		154.96																																3.2		0.0186		58146.40		0.17		581.46		503.56		503.56

		0.25		1.78		84.91		89.10		101.66		122.60		151.91																																3.3		0.0180		54670.24		0.18		546.70		473.45		473.45

		0.30		2.00		75.69		80.39		94.49		117.99		150.88																																3.4		0.0175		51496.43		0.19		514.96		445.97		445.97

		0.35		2.24		67.48		72.75		88.57		114.94		151.85																																3.5		0.0170		48590.90		0.21		485.91		420.81		420.81

		0.40		2.51		60.16		66.08		83.83		113.41		154.83																																3.6		0.0165		45924.26		0.22		459.24		397.71		397.71

		0.45		2.82		53.64		60.28		80.19		113.39		159.86																																3.7		0.0161		43471.01		0.23		434.71		376.47		376.47

		0.50		3.16		47.83		55.27		77.62		114.87		167.02																																3.8		0.0157		41209.00		0.24		412.09		356.88		356.88

		0.55		3.55		42.64		51.00		76.08		117.87		176.39																																3.9		0.0153		39118.84		0.26		391.19		338.78		338.78

		0.60		3.98		38.03		47.41		75.54		122.44		188.10																																4.0		0.0149		37183.58		0.27		371.83		322.02		322.02

		0.65		4.47		33.91		44.44		76.01		128.64		202.31																																4.1		0.0145		35388.28		0.28		353.88		306.47		306.47

		0.70		5.01		30.24		42.05		77.49		136.54		219.22																																4.2		0.0142		33719.77		0.30		337.19		292.02		292.02

		0.75		5.62		26.97		40.23		79.99		146.26		239.03																																4.3		0.0138		32166.38		0.31		321.66		278.57		278.57

		0.80		6.31		24.06		38.93		83.55		157.91		262.02																																4.4		0.0135		30717.77		0.33		307.17		266.02		266.02

		0.85		7.08		21.46		38.15		88.22		171.67		288.50																																4.5		0.0132		29364.72		0.34		293.64		254.30		254.30

		0.90		7.94		19.15		37.88		94.07		187.72		318.83																																4.6		0.0129		28099.02		0.36		280.99		243.34		243.34

		0.95		8.91		17.09		38.10		101.16		206.26		353.39																																4.7		0.0127		26913.30		0.37		269.13		233.07		233.07

		1.00		10.00		15.25		38.84		109.60		227.55		392.67																																4.8		0.0124		25800.97		0.39		258.01		223.44		223.44

																																														4.9		0.0121		24756.09		0.40		247.56		214.39		214.39

																																														5.0		0.0119		23773.33		0.42		237.73		205.88		205.88

																																														5.1		0.0117		22847.86		0.44		228.48		197.86		197.86

																																														5.2		0.0114		21975.31		0.46		219.75		190.31		190.31

																																														5.3		0.0112		21151.72		0.47		211.51		183.18		183.18

																																														5.4		0.0110		20373.50		0.49		203.73		176.44		176.44

																																														5.5		0.0108		19637.37		0.51		196.37		170.06		170.06

																																														5.6		0.0106		18940.37		0.53		189.40		164.02		164.02

																																														5.7		0.0104		18279.76		0.55		182.79		158.30		158.30

																																														5.8		0.0103		17653.05		0.57		176.53		152.88		152.88

																																														5.9		0.0101		17057.97		0.59		170.58		147.72		147.72

																																														6.0		0.0099		16492.43		0.61		164.92		142.83		142.83

																																														6.1		0.0098		15954.49		0.63		159.54		138.17		138.17

																																														6.2		0.0096		15442.40		0.65		154.42		133.73		133.73

																																														6.3		0.0094		14954.53		0.67		149.54		129.51		129.51

																																														6.4		0.0093		14489.36		0.69		144.89		125.48		125.48

																																														6.5		0.0092		14045.53		0.71		140.45		121.63		121.63

																																														6.6		0.0090		13621.73		0.73		136.21		117.96		117.96

																																														6.7		0.0089		13216.80		0.76		132.16		114.46		114.46

																																														6.8		0.0088		12829.61		0.78		128.29		111.10		111.10

																																														6.9		0.0086		12459.15		0.80		124.59		107.90		107.90

																																														7.0		0.0085		12104.48		0.83		121.04		104.82		104.82

																																														7.1		0.0084		11764.70		0.85		117.64		101.88		101.88

																																														7.2		0.0083		11438.99		0.87		114.39		99.06		99.06

																																														7.3		0.0082		11126.60		0.90		111.26		96.36		96.36

																																														7.4		0.0080		10826.80		0.92		108.26		93.76		93.76

																																														7.5		0.0079		10538.93		0.95		105.39		91.27		91.27

																																														7.6		0.0078		10262.35		0.97		102.62		88.87		88.87

																																														7.7		0.0077		9996.50		1.00		99.96		86.57		86.57

																																														7.8		0.0076		9740.82		1.03		97.41		84.35		84.35

																																														7.9		0.0075		9494.80		1.05		94.94		82.22		82.22

																																														8.0		0.0074		9257.96		1.08		92.58		80.17		80.17

																																														8.1		0.0073		9029.85		1.11		90.30		78.20		78.20

																																														8.2		0.0073		8810.04		1.14		88.10		76.29		76.29

																																														8.3		0.0072		8598.14		1.16		85.98		74.46		74.46

																																														8.4		0.0071		8393.78		1.19		83.93		72.69		72.69

																																														8.5		0.0070		8196.59		1.22		81.96		70.98		70.98

																																														8.6		0.0069		8006.25		1.25		80.06		69.33		69.33

																																														8.7		0.0068		7822.45		1.28		78.22		67.74		67.74

																																														8.8		0.0068		7644.88		1.31		76.45		66.20		66.20

																																														8.9		0.0067		7473.28		1.34		74.73		64.72		64.72

																																														9.0		0.0066		7307.37		1.37		73.07		63.28		63.28

																																														9.1		0.0065		7146.91		1.40		71.47		61.89		61.89

																																														9.2		0.0065		6991.67		1.43		69.91		60.55		60.55

																																														9.3		0.0064		6841.41		1.46		68.41		59.24		59.24

																																														9.4		0.0063		6695.93		1.49		66.96		57.98		57.98

																																														9.5		0.0063		6555.02		1.53		65.55		56.76		56.76

																																														9.6		0.0062		6418.50		1.56		64.18		55.58		55.58

																																														9.7		0.0061		6286.19		1.59		62.86		54.44		54.44

																																														9.8		0.0061		6157.92		1.62		61.58		53.33		53.33

																																														9.9		0.0060		6033.52		1.66		60.33		52.25		52.25

																																														10.0		0.0060		5912.83		1.69		59.13		51.20		51.20

																																														10.1		0.0059		5795.72		1.73		57.95		50.19		50.19

																																														10.2		0.0058		5682.05		1.76		56.82		49.20		49.20

																																														10.3		0.0058		5571.67		1.79		55.71		48.25		48.25

																																														10.4		0.0057		5464.47		1.83		54.64		47.32		47.32

																																														10.5		0.0057		5360.32		1.87		53.60		46.42		46.42

																																														10.6		0.0056		5259.11		1.90		52.59		45.54		45.54

																																														10.7		0.0056		5160.73		1.94		51.60		44.69		44.69

																																														10.8		0.0055		5065.08		1.97		50.65		43.86		43.86

																																														10.9		0.0055		4972.05		2.01		49.72		43.06		43.06

																																														11.0		0.0054		4881.55		2.05		48.81		42.27		42.27

																																														11.1		0.0054		4793.49		2.09		47.93		41.51		41.51

																																														11.2		0.0053		4707.78		2.12		47.07		40.77		40.77

																																														11.3		0.0053		4624.34		2.16		46.24		40.04		40.04

																																														11.4		0.0052		4543.09		2.20		45.43		39.34		39.34

																																														11.5		0.0052		4463.96		2.24		44.64		38.66		38.66

																																														11.6		0.0051		4386.87		2.28		43.87		37.99		37.99

																																														11.7		0.0051		4311.75		2.32		43.11		37.34		37.34

																																														11.8		0.0050		4238.53		2.36		42.38		36.70		36.70

																																														11.9		0.0050		4167.16		2.40		41.67		36.09		36.09

																																														12.0		0.0050		4097.56		2.44		40.97		35.48		35.48

																																														12.1		0.0049		4029.69		2.48		40.29		34.89		34.89

																																														12.2		0.0049		3963.49		2.52		39.63		34.32		34.32

																																														12.3		0.0048		3898.89		2.56		38.99		33.76		33.76

																																														12.4		0.0048		3835.86		2.61		38.36		33.22		33.22

																																														12.5		0.0048		3774.33		2.65		37.74		32.68		32.68

																																														12.6		0.0047		3714.27		2.69		37.14		32.16		32.16

																																														12.7		0.0047		3655.62		2.74		36.55		31.66		31.66

																																														12.8		0.0046		3598.35		2.78		35.98		31.16		31.16

																																														12.9		0.0046		3542.40		2.82		35.42		30.67		30.67

																																														13.0		0.0046		3487.75		2.87		34.87		30.20		30.20

																																														13.1		0.0045		3434.34		2.91		34.34		29.74		29.74

																																														13.2		0.0045		3382.15		2.96		33.82		29.29		29.29

																																														13.3		0.0045		3331.13		3.00		33.31		28.84		28.84

																																														13.4		0.0044		3281.25		3.05		32.81		28.41		28.41

																																														13.5		0.0044		3232.48		3.09		32.32		27.99		27.99

																																														13.6		0.0044		3184.78		3.14		31.84		27.58		27.58

																																														13.7		0.0043		3138.12		3.19		31.38		27.17		27.17

																																														13.8		0.0043		3092.48		3.23		30.92		26.78		26.78

																																														13.9		0.0043		3047.82		3.28		30.48		26.39		26.39

																																														14.0		0.0043		3004.12		3.33		30.04		26.01		26.01

																																														14.1		0.0042		2961.35		3.38		29.61		25.64		25.64

																																														14.2		0.0042		2919.47		3.43		29.19		25.28		25.28

																																														14.3		0.0042		2878.48		3.47		28.78		24.92		24.92

																																														14.4		0.0041		2838.34		3.52		28.38		24.58		24.58

																																														14.5		0.0041		2799.03		3.57		27.99		24.24		24.24

																																														14.6		0.0041		2760.52		3.62		27.60		23.90		23.90

																																														14.7		0.0040		2722.80		3.67		27.22		23.58		23.58

																																														14.8		0.0040		2685.85		3.72		26.86		23.26		23.26

																																														14.9		0.0040		2649.64		3.77		26.49		22.94		22.94

																																														15.0		0.0040		2614.15		3.83		26.14		22.64		22.64

																																														15.1		0.0039		2579.36		3.88		25.79		22.33		22.33

																																														15.2		0.0039		2545.27		3.93		25.45		22.04		22.04

																																														15.3		0.0039		2511.84		3.98		25.12		21.75		21.75

																																														15.4		0.0039		2479.06		4.03		24.79		21.47		21.47

																																														15.5		0.0038		2446.91		4.09		24.47		21.19		21.19

																																														15.6		0.0038		2415.38		4.14		24.15		20.91		20.91

																																														15.7		0.0038		2384.46		4.19		23.84		20.65		20.65

																																														15.8		0.0038		2354.12		4.25		23.54		20.38		20.38

																																														15.9		0.0037		2324.35		4.30		23.24		20.13		20.13

																																														16.0		0.0037		2295.15		4.36		22.95		19.87		19.87

																																														16.1		0.0037		2266.48		4.41		22.66		19.62		19.62

																																														16.2		0.0037		2238.35		4.47		22.38		19.38		19.38

																																														16.3		0.0037		2210.73		4.52		22.10		19.14		19.14

																																														16.4		0.0036		2183.62		4.58		21.83		18.91		18.91

																																														16.5		0.0036		2157.00		4.64		21.57		18.68		18.68

																																														16.6		0.0036		2130.86		4.69		21.31		18.45		18.45

																																														16.7		0.0036		2105.20		4.75		21.05		18.23		18.23

																																														16.8		0.0035		2079.99		4.81		20.80		18.01		18.01

																																														16.9		0.0035		2055.22		4.87		20.55		17.80		17.80

																																														17.0		0.0035		2030.90		4.92		20.31		17.58		17.58

																																														17.1		0.0035		2007.00		4.98		20.07		17.38		17.38

																																														17.2		0.0035		1983.52		5.04		19.83		17.17		17.17

																																														17.3		0.0034		1960.44		5.10		19.60		16.97		16.97

																																														17.4		0.0034		1937.76		5.16		19.37		16.78		16.78

																																														17.5		0.0034		1915.48		5.22		19.15		16.58		16.58

																																														17.6		0.0034		1893.57		5.28		18.93		16.40		16.40

																																														17.7		0.0034		1872.03		5.34		18.72		16.21		16.21

																																														17.8		0.0033		1850.86		5.40		18.51		16.03		16.03

																																														17.9		0.0033		1830.04		5.46		18.30		15.84		15.84

																																														18.0		0.0033		1809.57		5.53		18.09		15.67		15.67

																																														18.1		0.0033		1789.43		5.59		17.89		15.49		15.49

																																														18.2		0.0033		1769.63		5.65		17.69		15.32		15.32

																																														18.3		0.0033		1750.16		5.71		17.50		15.15		15.15

																																														18.4		0.0032		1731.00		5.78		17.31		14.99		14.99

																																														18.5		0.0032		1712.15		5.84		17.12		14.82		14.82

																																														18.6		0.0032		1693.61		5.90		16.93		14.66		14.66

																																														18.7		0.0032		1675.36		5.97		16.75		14.51		14.51

																																														18.8		0.0032		1657.41		6.03		16.57		14.35		14.35

																																														18.9		0.0031		1639.74		6.10		16.39		14.20		14.20

																																														19.0		0.0031		1622.35		6.16		16.22		14.05		14.05

																																														19.1		0.0031		1605.23		6.23		16.05		13.90		13.90

																																														19.2		0.0031		1588.38		6.30		15.88		13.75		13.75

																																														19.3		0.0031		1571.79		6.36		15.71		13.61		13.61

																																														19.4		0.0031		1555.46		6.43		15.55		13.47		13.47

																																														19.5		0.0031		1539.38		6.50		15.39		13.33		13.33

																																														19.6		0.0030		1523.55		6.56		15.23		13.19		13.19

																																														19.7		0.0030		1507.96		6.63		15.08		13.06		13.06

																																														19.8		0.0030		1492.60		6.70		14.92		12.92		12.92

																																														19.9		0.0030		1477.48		6.77		14.77		12.79		12.79

																																														20.0		0.0030		1462.58		6.84		14.62		12.66		12.66

																																														20.1		0.0030		1447.91		6.91		14.48		12.54		12.54

																																														20.2		0.0029		1433.45		6.98		14.33		12.41		12.41

																																														20.3		0.0029		1419.21		7.05		14.19		12.29		12.29

																																														20.4		0.0029		1405.18		7.12		14.05		12.17		12.17

																																														20.5		0.0029		1391.35		7.19		13.91		12.05		12.05

																																														20.6		0.0029		1377.73		7.26		13.77		11.93		11.93

																																														20.7		0.0029		1364.30		7.33		13.64		11.81		11.81

																																														20.8		0.0029		1351.06		7.40		13.51		11.70		11.70

																																														20.9		0.0028		1338.02		7.47		13.38		11.58		11.58

																																														21.0		0.0028		1325.16		7.55		13.25		11.47		11.47

																																														21.1		0.0028		1312.49		7.62		13.12		11.36		11.36

																																														21.2		0.0028		1300.00		7.69		13.00		11.25		11.25

																																														21.3		0.0028		1287.68		7.77		12.87		11.15		11.15

																																														21.4		0.0028		1275.53		7.84		12.75		11.04		11.04

																																														21.5		0.0028		1263.56		7.91		12.63		10.94		10.94

																																														21.6		0.0028		1251.75		7.99		12.51		10.84		10.84

																																														21.7		0.0027		1240.10		8.06		12.40		10.74		10.74

																																														21.8		0.0027		1228.62		8.14		12.28		10.64		10.64

																																														21.9		0.0027		1217.29		8.21		12.17		10.54		10.54

																																														22.0		0.0027		1206.11		8.29		12.06		10.44		10.44

																																														22.1		0.0027		1195.09		8.37		11.95		10.35		10.35

																																														22.2		0.0027		1184.22		8.44		11.84		10.25		10.25

																																														22.3		0.0027		1173.50		8.52		11.73		10.16		10.16

																																														22.4		0.0027		1162.91		8.60		11.63		10.07		10.07

																																														22.5		0.0026		1152.47		8.68		11.52		9.98		9.98

																																														22.6		0.0026		1142.17		8.76		11.42		9.89		9.89

																																														22.7		0.0026		1132.01		8.83		11.32		9.80		9.80

																																														22.8		0.0026		1121.98		8.91		11.22		9.71		9.71

																																														22.9		0.0026		1112.08		8.99		11.12		9.63		9.63

																																														23.0		0.0026		1102.30		9.07		11.02		9.54		9.54

																																														23.1		0.0026		1092.66		9.15		10.92		9.46		9.46

																																														23.2		0.0026		1083.14		9.23		10.83		9.38		9.38

																																														23.3		0.0026		1073.75		9.31		10.73		9.30		9.30

																																														23.4		0.0025		1064.47		9.39		10.64		9.21		9.21

																																														23.5		0.0025		1055.32		9.48		10.55		9.14		9.14

																																														23.6		0.0025		1046.28		9.56		10.46		9.06		9.06

																																														23.7		0.0025		1037.35		9.64		10.37		8.98		8.98

																																														23.8		0.0025		1028.54		9.72		10.28		8.90		8.90

																																														23.9		0.0025		1019.84		9.81		10.20		8.83		8.83

																																														24.0		0.0025		1011.25		9.89		10.11		8.75		8.75

																																														24.1		0.0025		1002.76		9.97		10.02		8.68		8.68

																																														24.2		0.0025		994.38		10.06		9.94		8.61		8.61

																																														24.3		0.0024		986.10		10.14		9.86		8.54		8.54

																																														24.4		0.0024		977.93		10.23		9.78		8.47		8.47

																																														24.5		0.0024		969.86		10.31		9.70		8.40		8.40

																																														24.6		0.0024		961.88		10.40		9.62		8.33		8.33

																																														24.7		0.0024		954.00		10.48		9.54		8.26		8.26

																																														24.8		0.0024		946.22		10.57		9.46		8.19		8.19

																																														24.9		0.0024		938.53		10.65		9.38		8.12		8.12

																																														25.0		0.0024		930.93		10.74		9.31		8.06		8.06
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15.0 MV/m,  53 uA, 100 Hz   0 deg

15.0 MV/m,  53 uA,  75 Hz   0 deg

15.0 MV/m,  53 uA,  50 Hz   0 deg

15.0 MV/m,  53 uA,  25 Hz   0 deg

15.0 MV/m,  53 uA,   0 Hz   0 deg

Qext (106)

P (kW)

1-cell, 400 MHz
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Optimal Qext - Allowable Detuning
1-Cell 200 MHz Cavity
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