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Summary of parameters for high—current injectors and ERLs

Device JLAB AES/JLAB Cornell Daresbury JAERI BINP Boeing LANL/AES LUX /
Parameter ERL FEL Injector ERL ERLP ERL ERL FEL Injector Gun Gun (
Gun type DC DC DC DC DC DC NCRF NCRF NCRF $
Injector and ERL
RF frequency (MHz) 1497 748.5 1300 1300 499.8 180 433 700 1300 ’
PRF (MHz) 74.85 7485 1300 81.25 10.41 (83.3) 11.2 (90) 27 33.3 (350) 1300 k
Charge/bunch (nC) 0.133 0.133 0.077 0.08 0.5 1.7 475 3 1 1
Current (mA) 6.5 5 (40) 20 (150) 32 (132 Peak) (1050) 1300 :
Injector energy (MeV) 7 7 5-15 8.35 25 2 5 25 Z
Transverse rms normalized emittance (1 m) <7 (D) 1.2 <1.0 15 30 32 (15) 7 6 .
Longitudinal rms emittance (keV-ps) 17 (80) 44 21 133 145 €
RMS bunch length (ps) 3.2(0.35) 6.3 2 4 50 1
RMS energy spread (%) 0.1 (0.13) 0.5 0.12 0.24 <1 3 05 k
ERLP energy (MeV) 160 N/A 100 35 17 12.8 (14) N/A N/A N/A :
ERL energy goal (MeV) 200 N/A 5000 35 40 N/A N/A N/A 4
Electron gun
DC gun voltage (kV) 350 500 500-750 350 230 300 N/A N/A N/A !
Gun accelerating field (MV/m) 4 7 8 4 1 2007/7/5 20/13/13 Y
Cathode material Thermionic Thermionic CsKSb Multi-Alkali TBD [
Drive laser FWHM pulse length (ps) 44 44 30 20 N/A N/A 53 16 T
Laser wavelength (nm) N/A N/A ;

Iz

Laser power at 5% QE (W) 05 5 5 0.325 N/A N/A 5 (53) _(
Booster (DC) or gun (RF)
Booster or gun type SRF SRF SRF SRF SRF NCRF N/A N/A N/A !
Geometry (Cavities X Cells) 2Xx5 4x1 5x2 2x9 2x1 3x1 1%x15+1 X3 1%x25 1%x25 1
Couplers per cavity/type 1/WG 1/CX:1/WG 2/CX 2/WG 1/CX 2/WG 2/WG 3/WG Z
Coupler power (kW) 50 350 50 50 (200) 500 [
Status Assembly Fabrication Fabrication Retired Fabrication Analysis [
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JLAB GaAs BERK R ML T REINAERIBEE K

@ 8mA/pulse(110pC/bunch) X 16ms x 2Hz
@ 9.1mA/pulse(122pC/bunch) X 1s X 75MHz=9.15 x 10-3C/s
QE ###AmsIFE~ 450C/(9.15 % 10-3C/s)=14 hour
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1) 1.1mA 5.23% 55mW (laser) 114 hour
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SECONDARY EMISSION YIELD OF A THIN DIAMOND

The schematic of the secondary emission enhanced photo-injector

306
)
Cathode Insert =0 |
Ultra High Vacuum -E 4KV W &
g 200 e Py
k= Vg
e
z a9
g 150 g '8y
g b el &
- m *
g = o 3KV
e . Diamond - ™
Window g 10 i\ I = gy B
= . g
I KV
.. Hydrogen 2 )
termination Gradient (MY /m)

Secondary electron yield for natural diamond, in transmission
mode for different electron energies, and primary currents

*® —100nA, B—50nA, —20nA and X—10 nA) at room
temperature. The electron energies are marked near each set of
curves.

X. Chang et al. Proceedings of 2005 Particle Accelerator Conference
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Field-emission cathode gating for rf electron guns

PHYSICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS 8, 033502 (2005)
J.W. Lewellen and J. Noonan
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Carbon Nano-tube Electron Gun
toward high density and high brightness
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Measured condition SEM figure of CNT-cathode
Pulse width = 8 ns, Repetition = 50 pps, Pressure =2 X 10° Pa
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Field-emission cathode gating for rf electron guns
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emittance divided by average beam current), as a
function of time-average current density, for various beam
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rms fractional energy spread as a function of
time-average current density, for various beam currents.
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Normal conduction Photocathode = gun

Re-entrant cavity shape of the LUX gun (1.BNI).

The target cathode field
64MV/m for 5% duty factor at | 300MHz,

with an average power of 3 1\,

This equates to about 5. 5MV/m CW with a
peak surface temperature ris/of 67°C.
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@ ' EEEZERTHLCW
‘ EELAJREMN ? ? ?

———————————————————————————

— - - - e e e e e e e e e e ¢ o - = = = =

Nuclear Instruments and Methods in Physics Research A557(2006)61-68



Tesla Test Facility (TTF) NCRF gun

max momentum 5.17 MeV/c 5.17 MeV/c
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Table 2: Results of rf conditioning in 2004 Dark current vs. current of main solenoid
for 4AMW input power for the current PITZ
Repetition rate 10 Hz SHz 10 Hz gun (prototype #1)
rf pulse length 0.5 ms 1.3 ms 1.0 ms
peak power at gun 4 MW 4MW  3MW
mean power 20 kW 26 kW 30kW
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