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Abstract

We have developed a temporal structure measurement system for a 20kV electron beam with an radio-frequency (rf)
deflecting cavity, in order to evaluate the pulse response of the transmission type NEA — GaAs/GaAsP superlattice
samples. For the purpose to improve the temporal synchronization of a laser system and an rf field in the cavity, we
modified the exist temporal synchronization system by using a photodiode and a bandpass filter. As a result, the effective
laser pulse width with synchronization jitter was reduced to be 1.1 ps, and the charge decay structure of the electron bunch
could be obtained with the temporal resolution of 2.1 ps. In addition, the temporal responses for different QE
(0.0004%~0.004%) samples were evaluated and no significant difference was observed.

1. [EC®IZ

BT NEA-GaAs 7 A MY — R I i B « i AL
R DOE T — LERICHOSND, Frx 1LE R
MBS AR S 2B 32 2 L TRt E O ST,
PR OHINZ FEBLL | A AR 92%& &%)
H1.6%[ 1152 NLLTD,

ZDOFBBNTNT 8V —RiF RO R E AL A
B A R %5 18 B 1 PR IEE (SP-TEM) [2] CAE AR
1R 1 BE%EE (SPLEEM) [3]~ S H S TCVD, iz
“C. Electron-Ion-Collider[4]<° ILC (BB =7 =274

—)[S]COIEAbLHIRESL, EREL CEE R AE
BRI T RIREME D B D,

EREDOISHICENT, EFRICIENT SV RIGE
PERED LB D, i ﬁﬁ‘é’*bﬂy’y/ INESa2) L
FH DI Y —RTENEE OTRIE I cb %< DEFD3ih
g, #f%ﬂziﬂ&%%f%ﬁﬁ%ﬁwméhét&m IS
MBI EBI &R T RN DD, L, ZHETD
DOE IR T2 OV AREMEOFEfIIZA T Q7
AN

I CEHANLE TIRO SNV AISE M2 T 5728
20 kV E1Hi[6]& RF 22715 W2 BlES AT
LEBRAFELTZ[8], $/7\7A ISV AL — =
Hﬂ;ﬁu‘_ RF @AZEAIZED, B2 — AOREEH A

Ze i I %ﬁwz)_kﬂ%%a“é_m T&5,

AKERTIZIZOBEES AT L5518 R
GaAs/GaAsP E BB 17 4 1Y —R DV ANSE
DOFHFE R A HE T D,

# yamaguchi.kenta@a.mbox.nagoya-u.ac.jp

2. TJAbHY—F

AHE TIEEFIRY > 7 T GaAs/GaAsP &5 M=

WD, BB 74 Y —REefEHL-, &
HLIROY T A% Figure 1 (™9, FERMEHT
X GaP Z AL, B L — —DiEin al gL 72> T
l/\é ifx_\ {ﬁl\é):. i &g%%@ (GaAS/GaAS067P033)
7.3 nm % 12 fAFREL TWA, AE /fﬁﬂﬁrkg%fjjé
(QE) 1L —H —J £ 780 nm (23T 84%E 0.13%%
BIILTERY, SEEHL TWAHL—H —E 785 nm T
t 83%&E 0.1%% EERKL TWD[9] &

ARFEIZEITH NEA FimiFe—h7U—=7(460°C,
1h) 47721, Cs & O VBT O AICKEIIRE
St MERRLTZ, 22Tl QE 0.004%LL T D7 H 54
IZBI1T5 NEA EIZHOWT, 2OV RAISEMED AT %2
11277,

GaAs 7.3nm
' GaAsg 7P 33 7.3nm i
12 pairs

GaAsg67Pp 33 1um

Al, ,Ga, ¢As 600nm

GaP (001)
Substrate

Figure 1: Structure of the GaAs photocathode sample.
Pump laser comes from the bottom side and electrons
are extracted from the top side.
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Figure 2: Temporal bunch structure measurement
system and signal generation system.
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Figure 3: Streak image of the pump laser for the
previous timing system.
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Figure 4: Streak image of the pump laser for the
modified timing system.
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Figure 5: Projected laser pulse profile obtained by using
the modified timing system.
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Figure 6: Measurement beam size as a function of the
beam current at the electron gun exit.
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Figure 7: Measurement beam size as a function of the
exposure time of the CMOS camera.
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Figure 8: Obtained beam i 1mages (a) with and (b) without
rf powers.
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Figure 9: Projected profile of a screen image.
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Figure 10: Measurement beam profile for a series of the
various QE samples.
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Figure 11: Evaluated values of #y7, fp4, and #,; for a
series of the various QE samples.
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