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P. Emma, A. Brachmann, D. Dowell, P. Emma, A. Brachmann, D. Dowell, et al.et al.
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ee-------- ((6.0 6.0 MeV)MeV)

ee--------

YAG screensYAG screens
solenoidsolenoid

RF gunRF gun

Cathode (CuCathode (Cu))
& bucking coil& bucking coil

UV Drive UV Drive 
LaserLaser

spectrometerspectrometer
dipoledipole

QQ »»»»»»»» 0.25 nC0.25 nC
ffRFRF == 120 Hz (60 Hz 120 Hz (60 Hz ee-------- ))
EEcathcath »»»»»»»» 115 MV/m115 MV/m
gegegegegegegegex,yx,y »»»»»»»» 0.5 0.5 mmmmmmmmmm
DDDDDDDDtttttttt »»»»»»»» 33--6 ps FWHM6 ps FWHM
Laser diam. = 1.2 mmLaser diam. = 1.2 mm
lll llll l UVUV = 253 nm= 253 nm
Cu cathodeCu cathode
QEQE »»»»»»»» 44--66´́́́́́́́ 1010-------- 55

Gun and laser running well since April 2007
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gegegegegegegegexx

gegegegegegegegeyy
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gegexx [m[mmm]]
gegeyy [m[mmm]]
QEQE** [%][%]
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ss zz = 1.10 = 1.10 mm rms mm rms 
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ss zz = 0.21 = 0.21 mm rms mm rms 
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ss zz = 0.74 = 0.74 mm rms mm rms 
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gegegegez � ssssz(1 keV)/mc2 = 0.4 mmmmmgegegegez � ssssz(3 keV)/mc2 = 6.5 mmmmm
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eexx,, eeyy sliceslice--eexx

ss zz

sliceslice--ss dd
RF phasingRF phasing
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heatedheatedss dd
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gegegegegegegegeyy == 1.06 1.06 �� mm
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gegegegegegegegexx = 0.76 = 0.76 �� mm

gegegegegegegegeyy = 0.85 = 0.85 �� mm

QQ = 700 pC= 700 pC
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135 MeV135 MeV
0.25 nC0.25 nC

35 A35 A

gegegegegegegegexx »»»»»»»» 0.43 0.43 mmmmmmmmmm

gegegegegegegegeyy »»»»»»»» 0.46 0.46 mmmmmmmmmm
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dX/dE = 1.18= 1.18́́ 101077 mmm/GeVm/GeV
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RF deflector Voltage [MV]RF deflector Voltage [MV]
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Spect. Bend Energy Setting [GeV]Spect. Bend Energy Setting [GeV]
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dXdX//dydy = = -- 737 737 mmm/mmm/mm dXdX//dydy00 = = -- 139 139 mmm/mmm/mm

With a 6.7-m by (design) in TCAV0 and 0.5-mm y-emittance, we should have a 0.165-mm 
sy in the TCAV0.
So then sX = |dX/dy|sy = (737 - 139 mm/mm)́ (0.165 mm) = 99 mm of YAGS2 XRMS 
slice addition just due to TCAV0 at 0.7 MV.
So then we get sX/|dX/dE| = (99 mm)/(1.18E7 mm/GeV) = 8.4 keV just due to the TCAV0 
effect.
Subtracting 8.4 keV from 8.4 keV is zero(very small slice energy spread but inadequate 
measurement resolution)
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YY--position in RF deflector [mm]position in RF deflector [mm] YY--position in RF deflector [mm]position in RF deflector [mm]
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