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WE HBUHAXTI6AMAE . HBEY Wband L ERM B EFREL, LR 4L
7 4 Fofwak 300pC B FRHE . RIT R A MK 91.392GHz X AR MK & F
WIURHE I INCH: THMELEHAR. ETFTHRELANEBRFESRFHHE
MUER, T ELEET LR 1.74MeV, & & 300pC, EH K F 0.72ps, 7 — 1.
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EXRER EXRERHNRET ERENERSONESHES.

A8 FMBEBRFRERALIE, EEMERTFREAMGA(FREEBMIHFE)NE
KRB EFARMBE TR B AE RS A8 T AR, & F# 2 8 %HE A 28 (photoin-
jector) HEEMARHMER LR HFHH G X-Ray "4 % B .SASE FEL LR . A X
BB F T W-band Yo HE A 2E.
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x1 BREAFRSN %2 tTHRSN
B ¥ £ /mm 1.3 BAER/mn 103
#AfL¥E/mm 0.39 #H L2 /mm 0.409
&R /mm 0.689 &K S E/mm 0.182
R+ /mm 4.69 B2 4 /mm 1.092
= MR H/GHz 91.392 2r/3 B85 % /GHz 91.392
S+ BE BB/ (MOVm) 269.67 53 B BB/ (MO m) 284.5
Y ek 2806 e J R 2435
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F PARMELA BF%Y W-band o ARSMITR R s 2. B T T/EE ~ K, ITHE

THETE 23, R 3B H T W-band KEABNRRS .
M3 W-band X T AMORZS N

L MR H/T 5.8 &/ (mm- mrad) 0.55
B IHBEE/(GV/m) 1 e/ Mev 1.74
e i /pC 300 .. 7.8%
HH K /ps 0.72

HTFRAECINRY), B R BARAFEFEE, HUPHRIAXNKARKCEER
300pC, R TR AFZAMFRNKAREHRN. A2 AL TH-AHESKA
R ZEIR X R (AMELME S 8T, A T HHE 1GV/m) . ARE S BT I RAH
HMR A, Zimmermann™ £t T W-band M P WA SH R B BHILEF T 2R E
FIELSHR T, X F 60pC RE, KA R AT LIZBEK .

HTREBMEASERE, A POISSON BREHATRAHENEXBEY, HBERS
SRFE 5.8T, M 3 4t T 7063 1 300pC, FHIMBBE 1IGV/m RHT RUE S ELREBES
ZEIMKRR. M4BT HERIERLERTHHL.
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E, = E, Z b,exp(i(wt - B,2)),

Kot B = B+ (2rntd) BM Bod = g HEBRBHB . HERBETF 8 = wlc=k, b, N
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F,=-r o ,.=Z..|b"‘ yn 0.
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E, = Ejexp(i¢,),
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B R BIR 1.6 T W-band 7B B A9 TE AR AT 24 300pC L FIRHE. H T4 HF
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Beam Dynamics Simulation of W-band Photoinjector

ZHU Xiong-Wei
(Institute of High Energy Physics, CAS, Beijing 100039, China)

Abstract We present a beam dynamics simulation study on 1.6 cell, high gradient W-Band photo-
cathode RF gun which is capable of generating and accelerating 300pC electron bunch. The design
system is made up of 91.392GHz photocathode RF gun and 91.392GHz travelling wave linac cells.
Based on the numerical simulation using SUPERFISH and PARMELA and the conventional RF linac
scaling law, the design will produce 300pC at 1.74MeV with bunch length 0.72ps and normalized
tranverse emittance 0.55mm mrad. We study the beam dynamics in high frequency and high gradi-
ent;due to the high gradient, the ponderomotive effect plays an important role in beam dynamics;we
found the ponderomotive effect still exist with only the fundamental space harmonics (synchrotron

mode) due to the coupling of the transverse and longitudinal motion .
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