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Abstract

Laser modulator which increases energy spread of electron bunches is composed of a laser and undulator. A laser
modulator is expected to modulate electron bunch energy resulting in density modulation of electron bunch with a period
of the wavelength of the laser. In this paper, measurement results of undulators for the laser modulation are presented.

1. [FC®IZ

Tz AN E IR OV ARER TAHEFE— AL, B
HEAL—Y — 7L ATOF R EO IR
B F ORI SN TND, ZFD78, VA
BB — AFAEIL, AR IR B oM R 0 i
B AR REER EDOT-IC R A K ET2> TS,
INETICRKEMNTIL, 7= EFE—LET b
ML —H—Z T, 7= AN S REER A 15
PNIVAT A A GRSy K1) 2B - FIHL T
X7, Bt 2V AG U AL ADWR R S fRke A m A
720120%, EHIZEWEFE =B NE LD, TNET
\CEFE— LA TIE, 74 Y —R & A (RE, radio
frequency) B TSR ICE AR E2 X7 = ANDERSNVEE A
L, EFEBEFE—LELTRIHAL T, &HIC,
HAELE T — L5 MEEICL =X —2FHL .
TIawT A4 I T — 7 DRER VA ERER I 30
MeV O7 = ANPE LY —LEFELTX, ETH
HIZT7 2 ML — Y —FZ T, EHIC BRI ER L
IR LTS E X, 7 = AN E R ERR OV AT A
DEWLIZED ~ A7V THEZRNT20 72 b0
BOEAE —L3HEITHZENTTREIC 2> TWA[ 1],

B2 E— AR ERT O BRICB N T, SHI
AN ADEFE — UL 2ZFE LB SV 25155
72O —H —EHIIH AR TFETHHZENHFIN
Ly L—HPF—LFLIT, TP al — X ARSI
L—P—LEE—LEAFTAHIEIZIY, BEFE—2A
D (SNVAHDATAR) ZRVF — A REEHF
ETHD, —RHINZIE, B— UL 2D —F—JnL —
P—EPIHVDBN, X BABEE L —— 0k T
IFHHBEFL——0 X BMEOHmBIOZEL
DF=DITHNLNTND[2], Fo, L—F — IR FEL
PRVEEZN XL — =N T ez | R
WEATLI-L —Y =2 AWEEA LI Es
PN EOMERKPEITHRIOATA AT LIZRI D
BIE—LRAELAREERD, FDTD L —W —ZH
AT DL — — DR T a7 7 A L O#EL L —
P — 25 B L= R FE DR A T TR T, B
ATV FWEHEIZLD, 2 DIy — —
KEAHSE T ——DF>Fy—7 %2R HL L —

# koichi8 1 @sanken.osaka-u.ac.jp

P — DRI RELET, DEY, T —T R/ A
E—T 7 B EEFA T2 E N DD, T~
A= —DH 7RI I DD FRE LA VT, H
IR T DT T~V s 4], 74 B —FR
NR—2DNEERZ LD @ ITT T~ KPR DR R
[56]3THITND, WTNIZLTYH, ZhERL —
P —ERETH-DICIE, AHEFE—LT R —-
TARNAF = EHL— =D E v — 7 RT—
TV al— 2 ORI E B EE (K E) . Tio
E— L F R (FIT Rse) DRF DRI R THD, ZD L
IR EHCRIELIZEY, Bl X, ETE — 2O
RICBFANRTF VR T EREDDLED, hFERpL —
PN AT REL 25,

T ARAHETIE, L——EPE AW E
REFE—DIEDT=DDT 2 —H DR EIDON
TS, L—F—EFFEHERFIL D 2 BOT
VY alb—H OGN E T2,

2. L—Y—ZHRDF-HDT7oTalL—4

L—WF—ERMOM RO EHECEITOHAIE, IREL
THERALI-SEDOT v al —2ORIBERESEH T2
L—H =D EE —BSELMERHD,

ERRET Va2 —2 DA KR EEE—
LOREAT N x i, BT M RSO T AT y il
E— AT H AN z A ERL, T Yol — X O
DIEE[KSY By %,

2
By = Bysin—z (1)
Ay

LT5, 2T, Bo 13RS ORI, Av 13O BRI ET
BHD, FIFFIZ, BT — D0 s & mi L7 BRI HE g
DM DR ORIRE R 40 13, B O E %
£ K EEZHWT, LIRS T T, FitodolckEh
Do

Ay K?
ByA
K:e oty 3)
2mmc

- 628 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

ZIT, yIFBEFOR—LYRTF m ITEFOHILE
& cITEZEFOEHETHD,

EAE— AT RLF—32.5 MeV (y = ~64.6) [ZFWC,
MEFOL —P — & 800nm Z B &L, 72 —HD
FEA o SN T 800 nm A2 ko7 JE M R A i
AfLTc, ZORER., e MR v % 6.6 mm &L, K fi/
W IRIEDS, 0.15/0.25 T THAUX Eq. Q)& THi7= 3 Z&0
T&D,

3. TuPalL—ADAIELIER

AT O FH RS RA IR, 2 SOT Yol — X2 &Y
L. B4 B, DR EELT -T2, Figure NITRIERET V=
L—HDEEERT, R—/LFE 1 (THS106A) &7 >
L—ZHRTHgIL, AT =Y O/ VL ABEE TR T
R—VFE O 1EES DAQ(Data Acquisition)iZJ)
MIE LT, Table 1 (ZHIELIZT Y2l —Z DEMEZ IR
7

(a)
[ P |

I Magnets

M
Hall element

<~} Sweep g=23mm

[~

Hall éle!rﬁeni )
(THS106A)™ O
—

£
- <&

Figure 1: (a) Measurement of magnetic field in undulator.
(b) Picture of measurement.

Table 1: Characteristics of Undulators

Unulator Product of NEOMAX | Homemade
ENGINEERING prototype

Period 6.6

length (mm)

Magnetic 0.25 at fixed g=3.5 0.2-0.4 (adjustable

field (T) mm with g >3 mm)

Period 20

number
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Figure 2: Magnetic fields of (a) the product and (b)
prototype with three different gap lengths.
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