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General requirements to NLS photoinjector

Beam energy, MeV 5-10
Bunch charge, nC 025 -1
Average current, mA 0.25-1
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Photoemission from photocathodes

Ultimate brightness and emittance of Photoemission from thin NEA GaAs

the emitted electrons photocathodes
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LANL/AES 2.5 cell normal conducting CW RF gun

,?-\ | Photocathode plate

' Cooling

Pz Ridged tapgred
- I RF waveguides :

D ‘ ‘ | Gun operational frequency, 700
MHz
Bunch charge, nC 3
Bunch repetition rate, MHz 35
Average beam current, mA 100
RMS transverse emittance, 7
mm -mrad
Photocathode field, MV/m 7

Pﬂ rameter "TﬂluE" Proceedings of 2005 Particle Accelerator Conference, Knoxville, Tennessee

Exit beam energy, MeV 254 NORMAL-CONDUCTING HIGH CURRENT RF PHOTOINJECTOR FOR

Total beam power, kW 754 HIGH POWER CW FEL~

Wall POWETL 1055._ kKW (El-].: | TA] 668 | 728 S.S. Kurennoy, D.C. Nguyen, D.L. Schrage, R.L. Wood (LANL, Los Alamos, NM), T. Schultheiss,
D'f'IE‘I.K 10'5'%' power dfﬂﬂt}r 111- '.C'ﬂ'.ll (SF | TA} 1ﬂ3 | 114 V. Christina, J. Rathke (AES, Medford, NY), and L.M. Young (TechSource, Santa Fe, NM, USA)
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L-band SRF gun
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LBNL normal conductive VHF photocathode gun
Total length 35.0cm
RF Coupler Diameter 69.4 cm
Accelerating gap 4cm
Frequency 187 MHz
Qo 30887
Operation mode CW
Cathode
insertion/extraction Gap voltage 750 kV
channel . _ Beam exit ;
(load-lock mechanism N . cture Field at the cathode 19.47 MVIm
not shown) —_— ‘ P
e Peak surface field 24.1 MV/m
— Stored energy 2.31J
NEG Pump :
Modules Shunt impedance 6.5 MQ
RF Power 87.5 kW
25.0 Wicn?

A Cavity geometry optimized to maximize the shunt impedance, to

Peak wall power
density

minimize the wall power density, to reduce the mechanical
stress, simplify fabrication and facilitate photocathode

replacement
A Frequency compatible with both 1.3 and 1.5 GHz SC

accelerating sections.
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ALICE DC photocathode gun

Photocathode gun

500kV power

supply
Photocathode

preparation facility

Proceedings of EPACO8, Genoa, Italy MOPCQOT73

DESIGN OF AN UPGRADE TO THE ALICE PHOTOCATHODE
ELECTRON GUN

B.L. Militsyn*, I. Burrows, R.J. Cash, B.D. Fell, L.B. Jones. .W. McKenzie, K.J. Middleman,
STFC Daresbury Laboratory, Warrington, WA4 4AD. UK
S.N. Kosolobov, H.E. Scheibler, A.S. Terekhov, ISP, Novosibirsk, 630090, Russian Federation

%,) Science & Technology B.L. Militsyn, Open meeting on the NLS source, 2 March 2009, Daresbury
7 Facilities Council




