B B

NIV R5EREIR ZE AW RS X ek -

8B

IREEDHFEAN

FAHEEDL s migeiT  T277-8581 THER A O%E 5-1-5

|

RS U EIC & o T X BRI COMERFRIE A AREIC /2D, 40T (57 AF) D/ OV AEES & O AE

DEPRHTEL LD TEo, X EBEHOMAG O EAEMIREDO/-OINETIELALTORTED
+, SO X 0B L WEFEIRBA IR T E 5, FICIKR « B T TORFHEOMMPICT ST, BEHE X RITE
TREEZALI 7 Tn—7 L L THIfFS NS, AT, BEDEXRERICRBES v B AT 5ER B N/RIC, K
HHE X & OV ARBOMA G DEEMNZ OV THHR T 5, 72, KEEOREH & L TEWE TR YbAgCu OB X

BT HDOFF O TERE R Z AN T 5o

1. RUBHIC

1.1 BEEESLED

PERTSRIC B\ CIRE L E NI EEAREN T TH %
»H, BEIORERT L WS Fa—vL, £D
JREwND LS, HTREBORBICENTH 5, —i%
IS TR —~ VR S v A B D0 T 1L
F—HERLIBERL L, ZOTZ IV F—FAUNLHEDOI Y
HNTGA—=R—TRETED, &z, BbkO XS 7k~ rn
BICBWTh, BAWE TAWICHAL BRI 5 A 2 gtk
2, MBI b 59 R —Eflix & 56
E75 b =T & O RS2 5, EO XS HEEIER
PRE FICETRELPNTOLDMEMA T LN TE 5,
I DITIFE TR OZE IR D IR & 0 Ed %
7o, FREECRMOR T VY v L EORBEN D, LI
LIFH R E BN 5,

INOLDOT LD, WHIHEDEIC I\ TA BT
BEAEELRERT W2 5, L L—T, WE~OS
RTINS L, BEHTPOHBHBEFOAL V-V
IrVF—F, BEICHEAELTIT (F745) T#H1.3/K
Thb, CNE, BDAWEFOLIIILVF—F+ v 7TOMHA
TEROKE S LRIFEED T FRIVF— A4 — )L % SR BEIA
FIT k> TSR LD L LABEIS, BB LD LEES
AL S R 72T PR AN RICB S ThHHZ LRl
TV,

W5 % F O BRI DBRIC B R 7 DI, ABEINC B D
PHIPEE B THROBME, (KR - 8BS FCHEiR &
X5 BDF R RERCHEAFR SN D HE2 L EbNn b,
722, WSO IFIVF— L0 ST ERWRE Thidnid
O X DB MEOF ST o REI N, Bl 2iE
e TR 2 AWEN 1T 261, 01K LU F&RE

DOBAKIR B LB HThHH D, MERICKIT 5/ ST
FIVF— A — )V OB G A T D 15 R 7 B IR SR
BEfiAnETh Y, HMHNL < h5, k61, 4K
FRIE O HI P 2 O WEIRIR I IC B W T A BEBIC L A &
THEABPTTRE L I 5720, BT A5 OMBEEERE %
FHL LD L TA5DE 1 DOZRETH b, FTHEDORBIE
B oy FREOFRIC K D20 T OSSN HROEE
THRATRE TH A5, 30 T Db W BEE LW ik T
DOAFIHTTHETH VD, 45 T NER BRSO B 5 Tofit R
EEETH ALY, L0 EWES SRR iS5 s
LV AFEMTARE L 7D, O TREETHEYT Ry
F OB LD FUICFE D HETH 52, 100 T Lh E DR
B EIER ~ 7 %y b CRES® L T i k2R
THRIIL TV, Y7 %y PO A S FikTit
1000 T f&JE £ TORBIAEDRETH 553, WO
ARFENE~ A 7 DR EERIC 72 5, WIRERTSEIC 5510 4 immess
OFEFEHFHACE SR I N TEY, BALED, %
EIZ D sk D S Th 59,

1.2 FEIE X R E S

SRS T 7E ORISR A FREDOMBN I D 5 & &
T, WEHESN/ZREZOHICLT “A5%" O
DOTHEHETH L, LirL, WETHOETIREL 2L FH
%< T\, MBS RS R HEME, DT 7 AL
DSHWR T Ky b NEOZERIPNCT NS WEIRICE S h, &
BERHT « T/ A Ab R E W oHEFERRE S
bo Fiz, TO—TFHO0NEEN T THNIWY & EHE
HWHEEHTAZ L eBBICANTTNERGS, SOk
DN H T EbD b, S HIT/ OV A TR
FIOWEPER SN D,

INHOBED» B AT, FEEREMICHS K X itk

BT May 2011 Vol.24 No.3 @ 13]

(C) 2011 The Japanese Society for Synchrotron Radiation Research



W% e O THEDORWT I —7 52 %, 112, X
FROTRES EEEHAEER LRy, 210, Mo CElifE
TH A7, PWEHTOMPNREIOWE, F/-, IEFIC
R COFTHINTRE CTH Ho TN D DEEELDS L ABh;
BB 2 X MERTATERICL Thb, S5HIC
T X AR 03E « W& M2 A L, ROGHIsER I
F O AV RHLERF 2 & DB I y 00— T
BHID, WHHOBEFREZTRDDITHD THATH
bHo BHEXFEEH VUL, CNETHPTELros7
RS COMBGRR AR T HRTEN TR T2 5 L
W x, HE, HROBSH R T/ O LSS IRE D
RGP TN TN,

1.3 BHIZRERTBEL NV ?

SRR R AN B0 B TR O ERRIE, KEmICHED
ST Fy POV 12— IVREEEBERAERE O~ 7 A VI
TS EDRDENT WS, BILEES T Ry MEY 2 —IVFE
BOMBEASELTHE T 50, HAWEU ETIIHMOE
RERENEN L 7-ORAEWBEPHR NS, XHRFH
AR & LR CIBERE < 7 1y O @i
DLDOTHI0T-17TRETH 5, 20 T LI EOEH W
WETHHEER T 2y P RHEE « BREONA Ty
F<7 %y FEHOVLNR, V12— VRO OEE BTN
AAT o M O KBOBFEHSNLE L e D, SHIT, &
WROGHEBE L LETHY, KEOKENE LT 5720
B K% O AL TH 5o BUR TIEBSHE X
BRSO 2 D DKM sk OB G FHT M FIC L F
TEL 70

7OV ARG OB K OB I NI EF ~ 7 F v b T iBx
50 T LA EOBREEE PR MTREIC IR 2 R CTH A, D —
DO & LT, BWESRAERR OO Y - —ILFEEE
D Tn <, BIFRCHHEEE &/ N Y « IR TE S &\ S i
SN BD 5o 7OV ARG AE O BB KA sk 2> & F O
UObLYAXETHRERE L, DEIO/ OV AWSERET 2
~3 NOHBLD /NS WG IV — T Th o EHTRE CTH

(i-b)Charging Resister

%o 20T %##8 2 LS DL E LB E, 7V AT
TE RIS I A T BT S B AN DR ME N 7L
AWGBEBOMED F OFEMIHERIELBEORH L F Y5
FIZL THE fonwir),

WA X M ERAHE 272 & &, WERMELTo/v
AR OB E 5725 5 e 7V ARBEORK
DFF I, HOESSRERE DR L FPOESIC XS
FE 7t RRIOE SICH 5, LA LHICE 21, +5
NIV FROGEE S 25NN, 2OV ARG ERIT S
EEHEL < 7p\e FEEE, B X RIS BT 500 A
RS EEE OB AT Z CHETHAMICHEATED, X
FRET, XA % v DS e Bl 25 & 5 AR FE AT
LTETWAREY, DITF2ETIE, BEEXHEERICE
% 7OV ZAREBHEANE OWT, BV AR T Ry b
FROICEEAEZ R LR HREL SRS, £/23FICE
W, WIRITEE O X ARRILAX 7 L (XAS) & X ##
WRM— (XMCD) I2&- T, EWETH YbAgCuy
DRSS T DY B RE & R~ /o i OBFIERS I D
THRNT 5,

2. K X SREEBRICH1F S /50 RS
53]

2.1 NIV RABIGERE DB

Fig. 11— M7V ARG B O &M AR L 7o —
RUTH5EED, IO TY/ILTHD, (i)a
VTV —RIEE, (TR < HE « B &AL v F, (i)
AffaA (X7 %y b)) hHE->TWh, TI7T, (ii-
b) D7 B—N—=Z A v FiF, A IVITKEHR, avVTF
TR L e\ TR T A )L % 24 2 R E B CRLAG 5
ARG TH D, VT VY —{Ri L OV Alg % hiE 3+ %h R
MWBHHD, BHICI > TUIEKTE S, TNTNORERE
FICER N AWREL, RAERSO®E (D, WERtsE
HOKEE (V), BEBFRRFHE (1) TRKILRE S, 1=
50T, V:@EE15mm, £3200mm, t=10ms # %7

(ii-a) Discharge Switch
(e.g., Thyristor)

»

(ii-d) Charging Switch (i-a) Capacitor Bank
O—1
é f L I 1T 1
DC HV
T T T
AC 200
(i-c) High Voltage |_ NS
or 100V DC Power Supply T (iii)Coil
(Magnet)

(ii-c)Ground Circuit
(High Voltage Relay+

(ii-b) Crowbar Circuit
(Diode+Resister)
Resister)

Fig. 1 A schematic diagram of a pulsed magnetic field generator.
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Fig. 2 A schematic view of the portable capacitor bank. The left hand side figure represents only the bottom part of the
capacitor bank. ER1 is a high voltage relay and D1 is a diode for charging. Rm1 and Rm2 are resisters and work
as a divider for monitoring the charging voltage. Re and ER2 are a resister and a high voltage relay, respectively,
for grounding. D2 is a diode for Crowbar circuit. THR1 and THR2 are thyristors for a discharge. Rb1 and Rb2
are the balance resisters for the thyristors. Ct and Rt are a capacitor and a resister for the impedance matching.
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Fig. 3 Schematic view of a miniature pulsed magnet and the typical waveform of a 40-T pulsed magnetic field.
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Fig. 4 Schematic diagram of an experimental setup for the x-ray magneto-absorption measurement.
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Fig. 5 X-ray absorption spectra (XAS) in YbAgCu, at 0 and 35 T.
The circles are the experimental results. The solid curves
represent the results of the curve fitting.
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Fig. 6 Difference absorption spectra (dXAS) deduced by subtract-
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solid curves denote the results of the curve fitting. The
dashed line is the zero level for each spectrum.
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line denotes the zero level for each spectrum.
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Synchrotron x-ray spectroscopy using pulsed high
magnetic fields: A new probe for electronic
states in high magnetic fields

Yasuhiro H. MATSUDA Institute for Solid State Physics, University of Tokyo
5—-1-5 Kashiwanoha, Kashiwa Chiba 277-8581, Japan

Abstract Synchrotron light source allows us to do a short time measurement in an x-ray region owing to the
strong x-ray beam and a high-magnetic-field x-ray experiment using a pulsed magnet field has been realized.
Since x-ray experiments had never been made in high magnetic fields, a new research field would be deve-
loped by this new technique, particularly, for the study of the field-induced quantum phenomena at low tem-
peratures. The synchrotron x-rays are expected to be a new probe of the electronic states in high magnetic
fields. In this review, after showing the purpose of the high magnetic field x-ray study, the experimental tech-
niques for the synchrotron x-ray experiment using a pulsed high magnetic field are explained. Results of the
high-field x-ray spectroscopy of a heavy fermion compound, YbAgCu, are presented as an example of the
latest research.
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