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Abstract

We have been developing a new type of undulator using bulk superconductor to generate strong magnetic field in short
period for the future light sources. The periodic magnetic field of 2.22 T has been generated with a period of 10 mm and
a gap of 4 mm at 7 K. In this work, we have tried to enhance magnetic field by combining it with ferromagnetic pieces.
In the experiment, we used two type of arrays by inserting thin metal plate between bulk superconductors; one is
hybridized with 1 mm-thick YEP-2V and the other with 1 mm-thick non-magnetic brass. The hybridized array showed

that the undulator field was enhanced from 2.24 T to 2.54 T with a period of 12 mm.

1. [EC®HIZ

W YR IV TE T — AR TS ET 0 Va
U —Z I EITK AR A LB E A S VST
BN, T ORGP NERE IR MR BRSSO
PERRFUTIFITRIEL TWDT20 | A 1k KR A2 5 58
W RZFERRTHZ LT L, ORGSR R R A F T
T D70, Bea TR 10 K FE THLIEFEITHE WV ETE
JEZEERR AT REZR SV BARERICE H L, B ko7
Va2l —Z DR EITH> TWB[1-3], 7SIV IR B
WX, BRI D St SR DIBAREIR TH D3, n‘*aa*iﬁﬁa
RN HBIRE B E 0 Em< T A ENTEN i
PR REBRN TN ADIAINVE R I T ZENTE, U\
FO72 B3R T1 K AR AA L COS B IGE N TWa, &
IVETITHELIL T DI O PR R B 13 A7 158
SRR R ER TSI 17.6 T T, KARA
@Eaﬁﬁfﬁsioi% I T THDLHDITKUAS BT @i

GRSV TUVLA[4],

Fhx 1, 2006 ANV BIRERT LA YL AR
I E MR E T2 T vy o —2 OV
RERAZ T —RT L AT Va2l —Z) R, J?fi
FRAERRER . FBR I O B F A fikfe L CX 72, 2023 FEiZ
IRE 7K AZTEM 10 mm. BB 4 mm @%14:“(“
222 T ZFERL ., KARAFANTO 3 5 LL EORGG
HRELZ[5].

2. FTuoalb—4HBEON1TIRE

2.1 NATEREERT V2L — 2 DR

NNV BIRERT V2l — 2D 3R IR X %
Fig. 1 (2R, FOEhZ B B 5 L7 L 7 s
HART VAL JARNIZIHASILTEY, BIREiHE
L7z V7B RSB ARIZAONE Y L VAR TR A b % 52
HZET, ST NEICERE R A FEL, 2
DEFROIEDRE O FEAAEHEELTHLL 2
IR 2 BT D, SNV IR EIR T 2l —H (2
DOWTIECHR[6] 2 S FRENTZ 0,

# t kii@spring8.or.jp

Induced
= Shielding
Current

Solenoid

Bulk Superconductor
(REBaCuQ)

Non-magnetic material
(Cu, Al, etc.)

Cooling jacket

Figure 1: Schematic drawing of bulk SC undutlator. Below
the critical temperature of superconductor, when the
magnetic field is changed, shielding current is induced in
each bulk SC materials (white arrow). As the results, on the
central axis, periodic magnetic field is generated as a
superposition.

22 ATV ET LA

T U B T o P e R D BRBAME AL B 2 AL 2 A o
BHZETRARARSCBIGE R IR T Val —H |
BOWTHBRE R Z LT 52 TR A I TN T
WD, NIVTBAREAR AL — R TV AT P al—H|Z
BOWTHREOHEEZE AT HZ L CRIGH R TX 5 7]
REMED B D, Figure 2 12, AKARGAR HRE A XA
P INVTHBARENR AR T — R 7 L AR BT Hhybrid i
OWr A Z 7R,

Bulk HTS SAU Lype

<>
Y

SC wire type

PM type

-

t vty ottt

Figure 2: Conceptual diagram for hybrid superconducting
wire, permanent magnet, and bulk HTS undulator. Gray
rectangles indicate ferromagnetic pieces.
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Figure 3: Photograph of bulk HTS array a), b), and c).
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Figure 4: Typical measurement result of undulator field.
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Figure 5: Measured undulator peak field for initial field of
2Tat10K.
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Figure 6: Measured undulator peak field for initial field of
6Tatl10K.
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Figure 7: Measured undulator peak field for initial field of
6 Tat19K.
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Figure 8: Typical measurement result of undulator field.
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