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Abstract

A variable polarized terahertz light source employing a crossed undulator configuration has been developed at Research
Center for Electron Photon Science (ELPH), Tohoku University. This system is consisted of two planer undulators and a
phase shifter. The phase shifter between two undulators plays important role which separates the THz radiation of 1st
undulator from the electron beam introducing light delay time and transports the electron beam into 2nd undulator with
same beam parameters as ones in 1st undulator. We considered two different phase shifter configurations such as chicane
type and an arc type respectively. In this article, we show two designs of phase shifter for the crossed-undulator. From
the beam tracking by SAD code, a bunch lengthening brought by the phase shifter was calculated. For proof of principle

experiment, some magnets of the phase shifter were designed.

1 [FE&HIC

T T~V H(THz ST AKEFEGT 7o T VT — )b
ANZED 50 F M EAER, 75 FOREIE—RITIS L
TRIRININDZEN LN TWDTZD, AL
THz Y& ATV T 4 R OB IR L2354 AR
M YE, 22 B0 PR SE TIE R DI A R0 T2
IEE Bl BEE WS T AR Sy 1 DO RS FRAT I
HIENTEL(HRYE s iE)[1], L»L THz #H
WAZIE @ OEE R AR OBEITW - D 2=z,
LD JE R BUT L~ TR LI AT S B L Tnd,

WAL R FE AR B2 — Tl RIC LD
EEEFE Oab—L s THz YIRO BRI EE21T- T D,
FO—DELTRIMT T2l —H % W F S m 28
THz FIROBRREIT> CROAMITIIR XA T V=
U —HZBITAEERBELRE THOINFERHGRITONT
DFEFHEFIFIZOWTIE T D,

2 RRXBF7aL—43
RNINT a2l —2 X B2 DR S a2 B O
STV 2 — 2 EE OB O EB R TRER SIS
[2], &7 vV 2l —Z DR AET DK, TEE ROk
B2 S 2 2 CTHEAR DY I ETEE DR IEIR
EONEH/LZLNTED, oo N F DR R X
DH o ECGE S BAETOHGHIae—L U N Th DD
CIEFITEOREEFHEDRHIFFCED,

3 HEFEBRHEBADEX
RXINT a2l —RZBWTOEFBIESRIT 2 50
TV al— MR ESID,
ZDORFRBAREORENT
® KV EH_ODRAT LVl —H I ETE

# morita@Ins.tohoku.ac.jp

DONAHZETERADOEDTO DD IRIEA] FE 4 5%
BT572012 1 BEPOHIET Va2l —2LE
TE—LDOGBEETHIZE,

@ | 5EHL2 BERDT VY al—HIZADBE —LDIR
TA—B e —HEEHL,

T D, B2 2 5 BI2OWTIL THz fE TV v —
LM NESDTZDII ST REOMEZ 100 fs LU
Hl T HMERDD, T FERE O ERA 72K T EAE
EBROBAAGIIES 3 m FBEIND ] THEHRBR0,

4.1 Rse
6 WRILBFIZER(x,X",y,y 2, Ap/p)\ BT HE — ADiHL
EIL 6 WILDITHITRTZENTED, TDHIHTFIL
X —RETK T DT OREH MOALE 7z ~DIE %
FTIATHNERIL Rss LMFIEND, 4, DL — LT %
B RIZRFD Rse 1
1
Ro = Lo (5~ a) ©
LREBBL 2T Lo AE—AFA DES, y (3BT
E—LDu—L YT 7 IR = op [ ET—AA LT
var Iy A —T

Lo

N O]
= Lo-[ o> 2)

0
THZBND, 22T D)oy BBk, p(s) L i 2%
ZFRT, ROICHDIIITE — LT TR RN H T
op ITHROEE LD, X T P2l —X D EFEFEHR
THWHID THz HJRO7=8 OFRERNNEHEE -ACTS[4]
IR —22 MeV TRUFER) 80 fs DB —L4
AN THILNTED, —RIZEFIEROL G yiT
FFERENDOTHNTBNWT y? OIETEME CE DN
THILX =8 22 MeV(y = 43)EFUF &R &<72< 100 fs

- 157 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THOI10

, 700

700

, 700

OAAARAAARARA

100,100,100,100, 100

HEAARAAARARARRLR

NAAA
NN IN| ]| ] R| | RyNIR{NIN]N]

Uundulator

QP | —

0%

[N |N|N| 8[| R]R| RN

Uundulator

Q3P Q2P Q1P

3202

Figure 1: Layout of chicane type phase shifter.
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Table 1: Undulator Parameter

Magnet array Halbach type

Block size 70 x 23 x 20 mm

Period length 80 mm

Number of period 7

Total length 587 mm

Magnet material NdFeB

Residual magnetic field 1.22T

Gap 33 mm

Peak magnetic field 0471 T

K value 3.52
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Figure 2: Beam optics of chicane type phase shifter.

Table 2: Initial Beam Parameter for Beam Tracking

Energy 22MeV

Bunch length 0fs

Energy spread +1.5%(uniform)
Transverse normalized | Stmm mrad
emittance
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Figure 3: Longitudinal phase space distribution deduced
by tracking of the chicane configuration. (a) at entrance of
1st undulator,(b) at exit of 1st undulator or at entrance of
the phase shifter, (c) at exit of the phase shifter or at
entrance of 2nd undulator, (d) at exit of 2nd undulator.
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Figure 5: Beam optics of TBA type phase shifter.
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Figure 4: Layout of triple bend achromat phase shifter.
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Figure 6: Longitudinal phase space distribution deduced by
tracking of the TBA phase shifter. (a) at entrance of 1st
undulator, (b) at exit of 1st undulator or at entrance of the
phase shifter, (c) at exit of phase shifter or at entrance of
2nd undulator, (d) at exit of 2nd undulator.
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Figure 7: POISSON result of the combined magnet of
phase shifter.
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