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Outline
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General requirements to NLS photoinjector

¸ Beam energy, MeV 5-10

¸ Bunch charge, nC 0.25 - 1

¸ Bunch transverse emittance, mm ·mrad <1.0

¸ Operation mode CW

¸ Pulse repetition rate, MHz 0.001 -1

¸ Average current, mA 0.25 -1

¸ Bunch duration, ps 20
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Photoemission from photocathodes
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Ultimate brightness and emittance of 

the emitted electrons

Photoemission from thin NEA GaAs 

photocathodes
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LANL/AES 2.5 cell normal conducting CW RF gun

Gun operational frequency, 
MHz

700

Bunch charge, nC 3

Bunch repetition rate, MHz 35

Average beam current, mA 100

RMS transverse emittance, 
mm ·mrad

7

Photocathode field, MV/m 7
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L- band SRF gun

B.L. Militsyn, C.D. Beard, J.W. McKenzie, Proceedings of 

LINACô08
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LBNL normal conductive VHF photocathode gun

Total length 35.0 cm

Diameter 69.4 cm

Accelerating gap 4 cm

Frequency 187 MHz

Q0 30887

Operation mode CW

Gap voltage 750 kV

Field at the cathode 19.47 MV/m

Peak surface field 24.1 MV/m

Stored energy 2.3 J

Shunt impedance 6.5 M

RF Power 87.5 kW

Peak wall power 
density

25.0 W/cm2

By courtesy of Fernando Sannibale

ÅCavity geometry optimized to maximize the shunt impedance, to 

minimize the wall power density, to reduce the mechanical 

stress, simplify fabrication and facilitate photocathode 

replacement

ÅFrequency compatible with both 1.3 and 1.5 GHz SC 

accelerating sections.
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ALICE DC photocathode gun
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Photocathode gun

500kV power
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