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The list
#1: 6 GeV ILC Linac
#2: High Intensity Proton Source 
#3: ILC DR Test Facility
#4: Super B factory
#5: Giga-Z
#6: LHC Luminosity Upgrade 
#7: Proton sources by reconfiguration of FNAL collider complex 
#8: Proton Sources with 1 GeV H- linac and New Booster
#9: Double 480 GeV fast cycling proton accelerator
#10: 1 TeV fixed target protons from Tevatron
#11: Antiproton Sources
#12: Tevaron B-physics
#13: Beta-beams
#14: Muon Cooling Facility
#15: Muon Collider
#16: VLHC

For each facility :
1. Brief description/basics of operation
2. Anticipated performance parameters
3. Anticipated cost range (<$100M, $100M – $0.5B, >$0.5B)
4. Critical R&D issues need to be resolved before construction
5. Estimated construction duration
6. Potential synergies with other programs
7. References (when available)
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#1: 6 GeV ILC-Type Linac
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#2: High Intensity Proton Source
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ILC Style 8 GeV H- Linac:
9mA x 1 msec x 5 Hz

8 GeV slow spill
1 second x 2.25E14 protons/1.4 sec
200 kW

Stripping Foil

Recycler
3 linac pulse/fill

Main Injector
1.4 sec cycle

120 GeV fast extraction spill
1.7E14 protons/1.4 sec
2.3 MW

Single turn transfer 
@ 8 GeV

#2: High Intensity Proton Source

D.McGinnis
S.Holmes
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#3: ILC DR Test Facility
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Possible Location of 500m Linac Inside Tevatron Ring

500m linac
C0 collision 
hall

approximate site of PD

M.Church
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ILC Beam Test Facilities (doc-2222)

 e- source + 3 cryomod 
linac 

+ 17 additional 
cryomod linac 

+ e- damping 
ring 

+ e+ source 
and beamlines

training for staff and students limited limited yes yes yes 
RF gun R&D yes yes yes yes yes 

system test of 1 RF unit  yes yes yes yes 
BPM, bunch phase/length detector tests  yes yes yes yes 

HOM diagnostics  yes yes yes yes 
assembly line beam tests of cryomodules  yes yes yes yes 

cavity dark current measurements  yes yes yes yes 
laser wire tests; global instrumentation tests   yes yes yes 

system test of multiple RF units, including failure 
modes and 2-tunnel issues   yes yes yes 

emittance preservation in linac   yes yes yes 
Synchronization between DR and linac    yes yes 

collective beam effects    yes yes 
kicker, wiggler, and vacuum tests    yes yes 

RF feedback    yes yes 
equilibrium emittance    yes yes 

dynamic aperture    yes yes 
electron cloud     yes 

 

M.Church
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#4: Super B-factory in Tevatron Tunnel
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#5: Giga-Z factory
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#6: LHC Luminosity Upgrade
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#6: LHC Luminosity Upgrade

J.P.Koutchouk
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#6: LHC Luminosity Upgrade
S.Peggs
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#7: Proton Sources by Reconfiguration of  Collider Complex



FNAL Steering Group

f

15

0

5

10

15

20

25

30

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Time (Sec)

In
te

ns
ity

 (e
12

)

0

30

60

90

120

150

180

Linac
Booster
Accumulator
Recycler

T=0

Ener
g
y

1st batch is injected onto the 
injection orbit

1st batch is accelerated to the 
core orbit

T<6

2nd Batch is injected

T=6

2nd Batch is accelerated

3rd Batch is injected

D.McGinnis

#7: Proton Sources by Reconfiguration of  Collider Complex
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#8: Proton Sources with 1 GeV H- linac & new Booster
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New 1 New 1 GeVGeV LinacLinac and Boosterand Booster

Fermilab Roadmap - McGinnis 17

1 GeV Linac

New Booster

D.McGinnis
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Superconducting 8 Superconducting 8 GeVGeV LinacLinac and Stripping Ringand Stripping Ring

Fermilab Roadmap - McGinnis 18

7 GeV Linac

New Booster

1 GeV
Linac

Drift

D.McGinnis
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Proton Beam Power* ScenariosProton Beam Power* Scenarios

Fermilab Roadmap - McGinnis 19

*Assumes all protons 
are injected into the 
Main Injector

D.McGinnis
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#9:Double 480 GeV fast cycling proton accelerator
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#9:Double 480 GeV fast cycling proton accelerator

H.Piekarz
“Stretched Tevatron“ aimed 
at Soudan

Bρ = 3335 Tm
R = 1000 m (75% 4.4T dipoles)
LSS= ~3500

Total circumference:
approximately 2 x Tevatron

320m elevation @ 58 mrad

26% of decays in SS



FNAL Steering Group

f

22

#10: ~1 TeV Tevatron Fixed Target
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#11:Antiproton Sources
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#12: Tevatron B-physics
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#13: Beta-beams
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#13: Beta-beams
EURISOL scenario

“Stretched Tevatron“ aimed 
at Soudan Bρ = 3335 Tm
R = 1000 m (75% 4.4T dipoles)
LSS= ~3500

Total circumference 12km 

320m elevation @ 58 mrad

26% of decays in SS

M.Lindroos
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#14: Muon Cooling Facility
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#14: Muon Cooling Facility

S.Geer
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#15: Muon Collider
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Muon Collider Ingredients
Proton Driver

• primary beam on production 
target

Target, Capture, and Decay
• create π; decay into μ

Bunching & Phase Rotation
• reduce ΔE of bunch

CoolingCooling
•• reduce 6D emittancereduce 6D emittance

Acceleration
• 130 MeV → up to 1.5 TeV

Storage Ring
• store for ~1000 turs
• One IP

2-4 MW
Proton
Source

Hg-Jet Target
Decay 

Channel

Helical 
Cooler

Buncher

Bunch
Merger

Ring
Cooler(s)

Final
CoolerPre Accel

-erator

Acceler-
ation

Collider

~ 4 km

3 TeV

Steve Geer                                       Fermilab       April 23rd, 2007                  page 30

MCTF
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#15: 4 GeV neutrino factory and 8 GeV Linac

S.Geer
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#15: VLHC
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VLHC: Long Tunnel

Lake
Michigan

Chicago

73km

90-150 m deep

Stage I: 2T SF

Stage II: 11T NbTi


