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NSLS-II RF VOLTAGE, POWER REQUIREMENTS 
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Weiming Guo et al, PAC 2007
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SC Accelerator 
Module with
Cryogenic valve
box and Control
Electronic Racks

Delivered turn-key
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Beam energy 
gain/cav

>2.4 MV

Eacc >8 MV/m

Unloaded Q >7××××108

Standby (static) 
losses

<30 W

Dynamic + 
static losses

<120W

Operating 
Temperature

4.5 K

Max. beam 
power/cavity

<250 kW 

Frequency 500 MHz

SCRF chosen for lower R/Q,  highly
damped HOM’s, lower operating
cost and comparable capital cost 
Well established commercial 
production. Units 15 and 16 
now being produced by ACCEL.
In operations at Cornell (4), CLS(2), 
Taiwan (2). Diamond (3). Being 
commissioned at Shanghai (2) 
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Cavity
*Nb single-cell
*Frequency:  500* MHz
*Gap length: 0.243 m
*R/Q : 93 Ohm
*Total length: 3.7 m
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1.5 GHz
3 GHz

Wang (1980)

Gaussian bunches

Gaussian bunches

N. Towne
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•Short bunch 
operation must still 
be analyzed
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540
MHz

ADC

ADC

DAC

DAC FPGA

Klystron

DC 
supply

ADC

540MHz LO

40MHz
DDS

Beam Feedback

Tuner

67.5 MHz

WCM

Cavity

PLANT

CONTROLLER

LO LO

LO

¸̧̧̧ 8

ADC

40 MHz

75.75kHz Fiducial
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ADC

ADC

DAC

DAC FPGA

ADC
40MHz
DDS

CONTROLLER

ADC

Non-linear 
Transmission line
Comb generator

540 MHz
500 MHz 1500 or 3000 MHz

40 MHz
1540 or 
3040 MHz

Non-linear transmission line is a lower noise comb generator (as compared to SRD)
http://www.picosecond.com/product/category.asp?pd_id=22

Creation of LO frequencies for down-conversion
of 1500, 3000MHz
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Overall LLRF system schematic

1500MHz landauRing RF (1 of 2-4)

Booster RF

Linac Sub-harmonic buncher

3 GHz Linac 
(1 of 3)

Storage ring RF 
timing

Booster timing
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Courtesy B. Meier
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• Energy loss per turn to  625keV/turn : 
• RF voltage 1.2MV : 50kW cavity power
• Beam current = 28 mA  � Beam power 18 kW

• Single IOT/cavity power is marginal for compact booster
• Decision to use 2 “Petra” type cavities and (1) 80 kW IOT
• OR1 “Petra” type cavity and (1) 100 kW 
Solid state amplifier: R&D program proposed with SLS
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