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Estimate AC power for 

TeV Upgrade 



Assumptions 

• Simplistic scaling from current TDR AC 
power load ‘matrix’ 

• Baseline linac remains the same 
– upgrade beam energy: 265 – 500 GeV 

• New linac 
– 15 – 265 GeV 

– 45 MV/m (avg) with Q0 = 2×1010  

• Assume high current 
– 2450 bunches @ 0.7×1010 particle/bunch 

– 7.44 mA 

• 4 Hz operation 
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Simplistic Scaling 

• RF AC power: 2.5∙Pb∙h   [ h = tb/(tb+tf) ] 

 

• Cryo 
– RF dyn  Llin∙Frep∙Tb(1+1.1Tf)∙G

2/Q0    

– HOM dyn Llin∙Frep∙Tb∙Ib
2 

– Static  Llin   

• Damping Rings (3 assumed), and sources 
– No change (over estimate)      

• BDS 
– Magnets, normal CFS, dump x1.5 (WAG) 

• CFS (main linac) 
– Normal load (for linac) PAC(RF)-Pb    

– Emergency load Llin    

 

 

KCS AC  RF efficiency (~40%) Assumed constant 



Installed vs operation (x1.3) 

Scaled from baseline 

 

(Possible issue with RTML BC @ 10Hz) 

Adjustments (?) 
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Upgrade Estimate 

Normal 

Load

Emerg 

Load

e- source 1.0 0.1 0.7 0.6 1.0 0.2 3.6

e+ source 1.4 0.1 4.9 0.6 2.2 0.4 9.6

Damping Rings 12.8 4.5 1.5 2.6 0.1 21.4

RTML 5.6 0.3 1.3 0.2 0.1 7.5

Main Linac (base) 58.5 4.9 0.9 28.5 8.1 5.2 106.1

Main Linac (upgrade) 73.5 4.9 0.9 20.6 10.1 3.9 113.9

BDS 15.6 0.8 0.4 0.3 17.1

Dumps 1.5 1.5

IR 1.2 2.7 0.1 0.2 4.1

152.8 10.3 30.0 55.2 26.1 10.3 284.7

TeV Upgrade (estimate)

RF Power RF Racks

NC Magnets 

& Power 

Supplies

Cryo

Conventional

Total

Ib  = 7.44 mA 

nb  = 2450 

N = 5∙109  

frep = 4 Hz 

 

G = 45 MV/m 

Q0 = 2∙1010  

285 MW (±10 MW) 

 
based on KCS numbers 

and simplistic scaling upgrade 

linac 


