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The MuCool Test Area




Background

Motivation

¢ Different 1dea from ILC
* Neutrino Factory
e Muon Collider

Challenges
e Cool muons 1in 6-D

* Acceleration
® This must be done QUICKLY




Muons Inc Approach

6-D Cooling

* Several techniques being simulated:

* Helical Cooling Channel

* Phase Ionization Cooling (parametric resonance)
* Reverse Emmitance Exchange



Muons Inc Approach

Acceleration

Pressurized RF cavities based on Paschen's Law

Benetits are 3 for 1 with high density H,:

beam cooling with %2 p

LH2

breakdown suppression (higher gradients)

built 1n cryogenics for cooling cavity



Paschen's Law

Breakdown Voltage vs. Pressure
(Air - 0.1 inch Gap)
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Paschen's Law states that gas breakdown 1s suppressed with high density gas
Note that in vacuum, breakdown 1s also suppressed



Muons Inc Prevmus Results at Lab G
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H2Z vs He RF breakdown at 77K, 800MHz
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Muons Inc Present Effort

Material Testing for RF cavities

Paschen's Law predicts suppression of gas breakdown
e Still want optimal material for cavity electrodes
e Use Paschen's curve to normalize data
* Materials to be Tested:
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Muons Inc Present Effort
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Figure 7. Test Cell Schematic



Muons Inc Present Effort




Muons Inc Present Effort
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Frequency

Muons Inc Present Effort

1 801.149 Step rSlope rintercept Frequencies pSlope pintercept Pressure Prun

5 805.351 05 1078  800.071 800.610 -0.006  810.204  1590.96 1590

6 806.492 1.5 1078  800.071 801.688 -0.006  810.204 141222 1410

10 810.849 25 1.078  800.071 802.766 -0.006  810.204  1233.48 1230

3.5 1.078  800.071 803.843 -0.006  810.204  1054.75 1050

WaveGuide Resonances 45 1.078  800.071 804.921 -0.006  810.204 876.01 870

811.000 : 55 1.078  800.071 805.999 -0.006  810.204 697.28 690
810,000 6.5 1.078  800.071 807.077 -0.006  810.204 51854 510
500,000 7.5 1.078  800.071 808.155 -0.006  810.204 339.81 330
208,000 85 1.078 . 800.071 809.232 -0.006  810.204 161.07 160
9.5 1.078  800.071 810.310 -0.006  810.204 -17.67 -2()

807.000
806.000
805.000
804.000
803.000
802.000
801.000 -t




Muons Inc Present Effort
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Yellow bars are waveguide resonances.



Muons Inc Present Effort
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Future Plans

*Complete Testing of Material Breakdown
*Test Paschen's Law in Magnetic Field

*Test Paschen's Law with Ionizing Radiation



