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Abstract

Development of a variable polarized terahertz coherent radiation source using a crossed undulator system is being
progressed at Research Center for Electron Photon Science, Tohoku University. In the crossed undulator, two coherent
undulator radiations from a short electron bunch are generated. They are mutually orthogonal linearly polarized radiation.
Polarization is controlled by adjusting a relative phase between them and superimposing them. A compact planar
undulator has been designed for an experiment using our accelerator called t-ACTS (test Accelerator as Coherent
Terahertz Source). A period length is 80 mm, a number of periods is 7 and a K value is 3.39. A radiation frequency is
2.06 THz when a beam energy is 22 MeV. An opening angle of the radiation in an x-direction (a direction of electron
oscillation) and y-direction are 34 mrad and 96 mrad respectively (FWHM). Characteristics of the superimposed radiation
produced from the crossed undulator have been evaluated. As an observation angle increases, the polarization state
changes rapidly. Ideal polarization control is realized only in the range of approximately 2.5 mrad. Polarization properties

from the crossed undulator are described in this paper.
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Figure 1: Concept of a crossed undulator.
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Table 1: Undulator Parameters

Magnet array type Halbach array

Block size (x,y,z) 60 mm, 30 mm, 20 mm
Period length 80 mm

Number of periods 7

Gap 33 mm (min)

Residual magnetic field | 1.09 T

Peak magnetic field 0.454 T (max)

K value 3.39 (max)
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Figure 2: (A) Magnetic field on an axis. (B) Electron
trajectory.
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Figure 3: Angular distribution of the undulator radiation.

RV OB IXR LB T 5 KT O 7o L
R™UZ LB T2 I8 FEAR A7 D et 51253 T B s, LA
B DG CIIX B IEN B4 07 TR 2 8L 54
BEBEZ MFESRLLTCR)ROE HOLE WD,

Table 1 D/XTA—H K OVEFE — LT RLF—22
MeV ZIRELT-EEDT o2 — XS O/ E 5%
Fig. 3 1T~ ¥, ZAUTEH—EF DO S AT ML (4)
TR O —ItiE kD TNEBRSZ LT ay
M- EHERERCHD, To¥al—2 T FWHM T
xJ7 16 (B DOIREN 7 16]) |2 34 mrad, yJ7A1IZ 96 mrad
DA FEIRNNEFFD, BN T Vol — 2 TILEAT
%2 BOTrYalb—aEERGOE LD, 56
AUD TS D 8 BE R DN IEZ DBV T7 1) D Jil it 4 (34
mrad) IZX->THRFS,

3. RXETFUVaAL—IBFDIREN

3.1 RIEOBI A KAV T 542

RNXINT P2l — S CIIBRRICBITE T
Tal —ANLDORPONEE, Thbb&aT VA
L—ZBEHR S ETONIEE 7 (AR, £ 36<) 2 bE
EHIZEST 2 DO O AR ZEZFTFET D, LSS
TV al—E LR ETORK TR AL T
AT DTO AR I FBII A KA E A R o, (D)
HODDIDNTHEHR EL B AR FEEL R 2, 2hb
DD, 2 DOE OAARZE, T b bR b
AL TEALT DI L7225, ZOBRIAKFIEICS
WTEZD,

2 AOT YV alb—2 L EEREEL, 2 RHOT
Val—ZU, DR LB ETOEMAL L, &
TV al—2Uy, U DOBLIN A | 8L E T o Rk
ZZIENG,, 0,5, R, R, ET D (Fig. 4), ZDEX 2 HD
TV alb—ZOH 05 BB KR
T

Observation
point

U,

b ' VA
CoL/2 Ly ; L
B ]

Figure 4: Schematic layout of two undulators and
observation plane.
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Figure 5: Angle dependence of Ls and A.
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Figure 6: Angular dependence of degree of circular
polarization.
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