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Mobility spectrum analytical approach for intrinsic band picture of Ba(FeAs);

K. K. Huynh® Y. Tanabe ® , T. Urata ® , S. Heguri * , K Tanigaki *  , T. Kida ©, M Hagiwara ©
AWPI-Advanced Institute for Materials Research, Tohoku University, ® Department of Physics, Graduate School
of Science, Tohoku University, © Center for Advanced High Magnetic Field Science, Graduate School of Science,

Osaka University

Unconventional high temperature superconductivity as well as three-dimensional bulk Dirac cone quantum
states arising from the unique d-orbital topology have comprised an intriguing research area in physics. In this
report, we will present the electric transport properties of a high quality single crystal Ba(FeAs), in a wide range
of magnetic fields. By employing a special analytical approach using a mobility spectrum, in which the carrier
number is conveniently described as a function of mobility without any hypothesis, we show that the majority
carriers are accommodated in large parabolic hole and electron pockets with very different topology as well as
remarkably different mobility spectra, whereas the minority carriers reside in Dirac quantum states with the largest
mobility as high as 70,000 cm?(Vs) . The deduced mobility spectra are discussed and compared to the reported

sophisticated first principle band calculations.
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[1]V. P. Gusynin, et al, Phys. Rev. Lett. 95, 146801 (2005).
[2]D. S. L. Abergel, et al., Adv. Phys. 59, 261 (2010).
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[1] D. S. L. Abergel and Vladimir 1. Fal'ko, Phys. Rev. B 75, 155430 (2007).
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Effect of Very High Magnetic Field on the Optical Properties of Firefly Light Emitter
Oxyluciferin

Weihang Zhou”, Daisuke Nakamura®, Yu Wang”®, Toshimitsu Mochizuki®®, Hidefumi Akiyama”, and Shojiro
Takeyama®

A Institute for Solid State Physics, University of Tokyo, ® Institute of Genetics and Developmental Biology,
Chinese Academy of Sciences, © Fukushima Renewable Energy Institute, National Institute of Advanced Industrial

Science and Technology

Firefly bioluminescence is well-known as a “cold light" with extremely high quantum yield up to 41.0 £ 7.4%.
The extremely high quantum yield of firefly bioluminescence has enabled its application in a wide variety of
fields, such as in bioanalysis, gene engineering and bio-imaging. However, although great progresses have been
made in firefly bioluminescence, much remains unknown so far. In particular, the environment-sensitive emission
colors and its mechanism are still under intense debate. In this work, we performed high-field magneto-optical
study on the emission properties of firefly light emitter oxyluciferin, aiming to clarify the effects of high magnetic
field on enzymatic reactions and the mechanism for firefly emission color changes. We performed in situ
magneto-photoluminescence measurements on different oxyluciferin species. By means of selective excitation,
emission properties of two major oxyluciferin species, phenolate-enol-oxyLH™ and phenolate-keto-OxyLH", were
finally confirmed to be completely immune to external high magnetic fields up to 53 T. These findings pose strong
contrast to existing relevant results and represent direct experimental clues to the understanding of firefly
bioluminescence.
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INETIHESN TV DI ERF AL E2—FETLOPTHEIEOFH B DO L LT, SiffmHicP
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[1] B. E. Kane, Nature 393 (1998) 133. [2] M. Song et al., J. Phys.: Condens. Matter 22 (2010) 206001. [3] J.
Jarvinen et al., Phys. Rev. B, to be published.
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[1] S. Noguchi, et al., Supercond. Sci. Technol. 22, 055004 (2009).
[2] S. Noguchi, et al., Physica B 346-347, 397 (2004). S. Noguchi, et al., J. Phys. Conf. Ser. 51, 331 (2006).
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! M. Tokunaga et al,. Phys. Rev. B 57, 5259 (1998).
2/, 1. Nizhankovskii, Eur. Phys. J . B 53, 1 (2006).
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[1] K. Fujimoto et al., Appl. Magn. Reson. 44 (2013) 893.
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DEA < —0fEE LTt OB & BEXUE ORREZ B 62T 5,

[1] M. Matsumoto, Phys. Rev. B 68, 180403(R) (2003).
[2] Ch. Riiegg et al., Phys. Rev. Lett. 93, 037207 (2004).
[3] A. Oosawa et al., arXiv:condmat/0304172.

[4] B. Kurniawan et al., Phys. Rev. Lett. 82, 1281 (1999).
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Ultra-high magnetic field survey of magnetic triplons in Sr3Cr,4«RxOg(R=F¢, V)

B.R. Chen*®, Z.C. Xia®, Z.W. Ouyang ®, D. Nakamura”, A. Matsuo”®, K. Kindo”, and S. Takeyama”

A The Institute for Solid State Physics, the UTokyo, Kashiwa ® Wuhan National High Magnetic Field Center,
HUST, Wuhan

Sr;Cr,0g is known as one of a typical quantum magnet that shows triplon Bose-Einstein condensation in
magnetic fields. Single crystals of Sr3Cr,Og, Sr3Cry9Vo10g and SrsCry gFeq10g were grown by the floating zone
technique, and magnetizations were measured up to 54 T in HUST, and were systematically investigated at the
temperature range between 2 K and 20 K. A temperature-induced transition from a singlet ground state to a triplet
state and a magnetic field induced BEC were observed, in which the critical temperature, the critical field and
ion-dopants are correlated to each other. The ground state properties and their low field magnetization behaviors
were analyzed, in which the ion-dopants lead to an enhancement of the intra-dimer exchange Jo, which makes the
transition temperatures change, and increases the critical fields Hc;. At IMSL-ISSP, we focus on the field-induced
transition (Hc,) near the saturation field. We expect the method of optical detection plays an efficient tool for the

criticality study near H; as for triplon BEC system.
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#E— R FRREPER CusMo,0g (2351) % 8IS Cu-NMR

JIGERER A, 0 A BER A, IRIBFEE A, BIIHEE A, BREEITA BIRE RS e AZZ® ERIEAC
FFREE O, (RRERIFE O, KIFRE °,

ALREKR, BHAEKR&RE, °NIMS, PAIST

CusMo,09 (X =2 Cu ¥ M &FFH | b 7 IR S=1/2 —RICSRIEMES Cu() D £ DV 12, &
A~—T74 277 Cu@), Cu@)H1 rrg<Hal, MaAEEZERL TBY, Z>OAE HHE
EROBTAEVRTHD, ZNETICYZ rJIEDRERND Ty=7.9K TIERmMFFL L, DM FHA.
TERIZ LY 0.0057pg FRE OGIRBIMENFET D Z ENME SN TE, ZO3MEET— 22 ME
Tc=25K UL EDIRETIX T ¥ L5z [ CTis D (Hilc Tk AT FRE OIRRYS: TR L35 2 & 23
SENTW5D, F£72. Hee~8.2T THL Y ¥ v 7 M O S B R E NG ST\ b,

HPEFIEMMERELIC L > TENENT A ~—TF A 7T A N e TF=—2 %A FORE R ITHER
SHILTNDD, REICHESHEE L7 > TORYY, £ 2 TARIFIETIE NMR JIEIC & 0 B E O g
R TND, BGRREI AT SV O RS Cu2), Cu@)DIFRIEZITVY, FILE LD NEME
5 Hiw, BRI EMFE EAEH vo DEIX, Cu(2)2’ 4.5(20.2)T, 32(x3)MHz, Cu(3)2% 0(x0.2)T, 43(x4)MHz
EROBNTZ, LT, CuR)E Cu@)IIRmI 2 Z A ~— %k L T\ RN EE 2 6D,

Fo. BHEY ¥ o TR OEMBEE NS0 D 8T fTicBWTe 2T U v A %&FEH 227 R LDy
ZANBI S, HDEMEITEALY ¥ o TR THRICBW T bH IS L TR LT 72, 2D R FLDsy
HOJFH (WAHEEOZ L, R IOV TIEY Hikm T 5.
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8_1/2 Ji-J, =5 )VREMES Cs,Cu,Mo03012 D RREIG AT

R A, IR A WA A A R B fedbeaae B BORBEE A
AkWﬁ%ﬁ%ﬁ@?ﬁ%ﬂWE%ﬁ%@%ﬂ?ﬁ Yo & —, BITR R T B R

CuO, (Cu™, S=1/2) U 7R 8 1 2 A3 B BR LI BGIE I 23\ T SN O el BEAH FL VR A A3 smBaE e |
WA HAR BAE AN OB TH 258, BRI 7 7 A b L—3 g U VE U TRRERBSIREEZ > 2
ENBH D, ACUM0301,(A=RD, CS)IZZN LD H HDO—D>TH Y, A=Rb TILHRLE K ORRKIR OB LRI
TERER L0 BREREEN IEREMIRBE TH D Z o TWB[1], — . A=Cs TIXEIHEERRF T 5 (Th=
185 K[2) Z Mo TEY | TN FOMAKMEE X O AMSHEE CH A EN THEIN TS, 20
E O AT A FOILHEIZE o THMENRRE SELT 272D, ACuM0g01p, DREMEITIEH I BLBEZE

A lal, ez 1 CsyCuM0301, D ik s IREUEHZ X L Tl A B HIB(ESR)HIE 21TV, Z OREPEIZD
W TR, Rb,CuM0301, O FEBRAE F & el 42 Z & 12 & o T ACuM0301, B2 BIRIC SV TR 2155
ZLEEMROBENE Uiz, kxR E AT DAL ESR HHEREG )N B RS- 7 1 v R AR LT
FEOE, B ARG T & RO BOBBEME LIS £ — NISEWIEIRE— ROBIl s v, B, gt —
ROfENTAAT > TR Y | AFER TIXERFGR & 2 OITFERIC O VW THRET 5,

[1] Y. Yasui et al., JPS Conf. Proc. 3, 014014 (2014).

[2] RERTBASL fih, AAMPRTYE 69 [F4ERKEs 27aPS-74.
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S=1R”# 1 KL 7 7 A b L— MM NaCuMoO4(OH) D 5aRES ESR HIE

KOARE A, ALFGB T B, U8R C, BIRRIE ©, KM A, IRMefnze O, MAMELE 5 it

AT RS T 7 4 MY A = ARG o #—, B REREERTSE R, C T AR R
& —, PHRORSEMNERIGERT, 4l B RE TAER e

Heisenberg B! I FHFEE D A B NI Néel FRF A THET 2 L 97 T A ML —va Ui EFOBENTFET D
CRIFIRGSBERT CAE Y X~ T 4 v 7 EEEN D B IRENEF SN LHRUICTFHEINA TN D
ZOX O IRREE KB T LML LT, R LT mBENE ORI O BAVE R A FF> S=1/2 #i 1 ot A
EUHEN D D, Fex 1TETTI/VWE D NaCuMoO4(OH) D JEEEY) I 2 - 5 72912, NaCuMoO,(OH) & i
B O HREYS ESR JIE &2 1778 - 72, BLPE SIS Tl 530GHz o i JEI AR & 4 659 g il D FJ51 & [k
LIZBR RN S 2 — 23 63, —nn— L o YRR TR < ik SN 5 Bl S -, EEE
(RAEME CIHMRIRIZ 72 21298, RIUE T 71— RIZ7e 2M#A 27~ L, 160GHz OHIE Tl 3K LU ThEAUH
IZE2DbDEZZBILDHE LWIRIRBUA S 47z, BRI & ORES HEEGRIE Tl 19K 1ZRFAH TId e
WS, FLERBERRT O IO ATRANC BB S - b D B BN D, TN BiEmT 2.
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S=1/2 MEMRZR_EHEZHHT 5 m-Ph-V, DIKIRWH

EAREE A, DAL A, NERBRES, TR B, RS S el —C BRIEZC, e A
AR BRIFF ST ISR B B R Se R B AL e, B RS RSB B B 0 R 5 B B} 2 B I PRy
B N—7, CHRBOREMIERIZERT, ° AL R B 2T

T2 VEDNRT D HNME, BEDOERTETLD 53N A E B EESARNE DAL, TR B D %
Bl L A EAERN S NN 5 Z ERFIFF SN D, S DI, 4 F MR AER BB L7 <
SRmEE & SCORRBEMER AER DS EE Lo 2 = — 7 SR T ORI S b, filf, xld7 =4
VIV E T U AIVIE m-Ph-V, DA R OV SRR AR ED LT, SRS AR DRSS . PR ORI
L FHICIE T O HNEE-T = = VEOBEE N R S W TRIEN D IS 7 = = VR Lok
DR, BTAEROSFRIMEERZBET 5 L. RBHNSEWSHEE L ZEHEET LV Z K L
TV EEZOND, BALHBR T, KWW TEF A Y U REFA O 12 Bt 77—l
HETEY, B=28T TRMIZED, BMEFHHEOMRE, S=1/2 R “HEHET L CRAFIEZ
ERMOICHBIE R, 612, BEEHEIC L ZNRESMAEER 258 LR, A oE1H
R Lo =— 7 KRB A TER L T D Z E R LN 5T,
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10T B2 ABBEETTOS=1 A7 ¥ —RYWE BIP-TENO DR ER
EPRIFNSE A, FAHEESL A, FRILIE ER A, JNEFERRE R, RAEM B, s T8

AR MERIZERT, B KBRS R

IR TT A B R DARIR T ORI 1T T T F—72 EDOIFH IR D BB S D 7o B
RN TWAS P THL AR EICW AT A T2 —RWEIL, 1RIEE 2 IRTTDOPF DR
DODWETHLHEZ I, ZEOMITRENR 2SN TND.

BIP-TENOZS=1 DA T X —2WE [1] L L THEEIN TS, INETIZ67TT £ TORMLIE
RO VAL 7 b= STV 2 23[2], Bfl £ TORBMEIEE XA LIS > T/,

A[al, 100 T %82 Dl T CRIKIEE 2 KIZBW T BIP-TENO OBMLEIE 217> 7. B3 A
M —& & A vz Wiz, BELHER O E B T IIRTERER E R R D25 % S b7 5 FERN W
BCTHDHN, U777 h—IZMAT, 12 X34 77 b—, S5ZfFIRL & E 2 B DL OIEHGH
TRIR D BN E AL OB Sy (AMIAH)  ORESGHRAEMEIZ R T 2 L ITkP L7

[1] K. Katoh, Y. Hosokoshi et al., J. Phys. Soc. Jpn. 69, 1008 (2000).

[2] T. Sakai et al.,Physica B 346-347 ,34 (2004).
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TFGARL—Db « ALUVBFRICBITIEIDATERE LEILTT b—
MAERA, FRERES ELEC®, B)IEE®

A SRR BRI B R, B B ARIE - SR 22 B R S SR A e o & —

BRRILT7 T A ML — FETAEUCRMEOH LWMERM & LT, 77 A b — FRAE VR0, BIfE
HHEZED TS, ZORIT, KBEEMERY 7F7 2 e 88 2 Rl U, SOmBarEry 72 848 7/ %
AN RN T 5, HES . 2 OEMWE TH % BiCusPOs I B W TEE OGN, Briz I @l
HNani (1, ZOZEBKHEERIL, P/ V7 AEVHSOT7 T AN L—va Y ORVWAE VTR T
BRIV ZRVWBERTHDIZD, 7T7ARL— AV VBT REFORRENERCTH L EEXD, &
DR EMIAT 5720, Fxld, 77 A R Lb— F AV USRI 2 BALIERE O BERRAIMENT 21T\
BEOBKMERE Lt 77 b—%Z Ao 2], 209 Lo OMOMERIX, BiCuPOs D737 A
— X FEIRICALE T D720, T CICBI SN LA OB 2 A TWDH EE NS, — .
[F]/XT A — A GEIE O EREH ATl bR 72 D67 7 b —BiR NN b Z E g mnoiz,
Wl 77 b —8l501%, KO DOERITTET A Y R THERMICHER SN TWD 2, BIEOWE COBH
B2, Fox OFGFRAD R PREMNE LT L, BiCusPOs NZFDEEAL—FIL 720 55 L Bbhs,

[1] Y. Kohama et al., Phys. Rev. Lett. 109, 167204 (2012).

[2] TS, M. Mori, T. Tohyama, and S. Maekawa, arXiv:1409.4280.
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S =2 NA B UL T REREMES MnCls(bpy) BLAH db FUR D TR 3 it

TEIRFEE — A, MBS A, BLREAA, IR A, AR 20 A, BRI A, PTNHR B, RS EKERC, O. Risset”,
D. R. Talham®, M. W. Meisel®

A KBRS R B BRI 2R I SE SRR B 2 e 2 o 2 —, B RIROHRIR v &7 —, CH B R R
B3 127528}, PDept. Chem., Univ. Florida, EDept. Phys., Univ. Florida

VT TR, A AT D RoeA B UL T RBRBEMERIZ D\ TR I 2R AR 3 T
b T&7, S=1 D% TiE, Ni(CaHsN2)2ACIODN AL S, /LT X % v T OMGER E OBFTE AR
ZEFTWE =0, §=2 DRIZHOWTIFBED RN RN HIT b E  FZERAFIEEA TR0,
% O MnCls(bpy)(bpy=bipyridine) % 30mK F TEIFEEEFEN 2V ERESINT-HWE TH D,

ZrlE], MnCla(bpy) O Bk bR -V o LB, H5RER, iR L. K OVESR IE 21T o7z, LEAH
ETIE 12 KA/ SR B — 7 SR O NRIEHERRRT LTS & B2 b b, #ERIT a*, b, ¢ (8
7)) #hO4TT 100 KAHIic 7 v— R E—27 B8l S, bl & 51 11.5 KIZHWE— 27 23
Ronie, BbiX cli T2 THHEICAY 7y 7 LB LNDHALOBRO B S v, o )7 Tl
ERRAIZEIIN LT 5, 1.3 K @O ESR HIE O#ERIL Hh 55 M2 9 5 SOl g — RN Citi o
Do TIUHOERR EMEHTREROFEMIZE L THET D,
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— R ITCREMEES BaCo,Si,0; DR Mt

TR A, BB A, H1BAE A SRk B, rssE A

A KRR 2R F B B A 22 R b B SR B se o & —, B R R TR

BaCo,Si,0; 1%, CoO, PUHI{AATH RILA L ¢ Bl 5 A —RTHIIZ 7R D piiE 2 85 > T\ D, ZivE
TOWFEN S Ty=21 K IZBWTIORBEMERSRERE 27~ L, Ty AR CIEE8@stE 2 4 2 & b oo T
WAL, 72, TNICB T 2FERORE LB SN TR Y | Mk FEEDOFEE G RSN TWS[2],
IHIZ, 8TUAFDOFERTIE, /NEWRB L bFEBROMIGENNROND Z b, vV F7xzmA
v IWEE L THEIE SN D, AWFFETIE. BaCo,Si,0; DIfRESEMMEICE R L. /\“/I/Z%@%%Jﬂb\f:
WAt » FERIIMRMNE 24T > 72 HIEITIT, FFUERIEE AL (FZ 1£) TYERR U 7o B A R 2 5 dh i 1o
TV HLEbDEMER Lz, 7OV ARG CTORE 42K | c 7 OBALRIED S, 10~20T @ﬁzziﬂ

HIPAIC 2 B ORISR MBI STz, 2 B, 2V AR O BT BINNE O R & ot BaCo,Si;0;
DEERES T COPPEIZ DN THRET 5,

[1] R. D. Adams, et al., Inorg. Chem. 35 3492 (1996).
[2] M. Akaki et al., Physica B 403, 1505 (2008).
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(Ca1xSry)2C0Si,O7 DEEKH 7P
HARBEE, RN, SHEARE, R, HIREE:
KBRS R BB A ZE R IR S i e B A g o & —

T~ T A NS & FFO Sr,CoSi0; 1E 7 K THRIBRNEERRE 2 L | ab HNIZ A B2 A3 < & 5 il

Wziﬁ‘é%ﬂ‘ﬁ‘[l] — 7, JARLO i 1 % R Ca,CoSi07 13 5.7 K CRIKRD OB MR & 7”9
. BRH R ORI TN /N EW[2], CaCoSi0; DEFLIEFRIL, cHliimTIX 20T 2L ETEMET Z b

—% R L, & TCTOEHT A CEAMRIIZHEMNT % Sr,CoSi,0; DRl & B 2R 5 F VBBl ST b,
F72. 200 K LU N OARIR TITR A G XIX B T HE L2 R Z LN HmbNTnD, Zhb XD,
DALEW DWERETTVE E AR OB Z N5 Z & A BIIC, MRETEORE S 2 L7z
Ca,CoSi,07 & Sr,CoSi,07 DR Al (CagxSry)2CoSi07 D Hif by 75_’“5552 L7, Y HIT VAR -
TE i 5 HLAE i O REA LT E DRI DWW THE T D,
[1] M. Akaki et al., Physical Review B 86, 060413(R) (2012).
[2] M. Akaki et al., Journal of Physical Society of Japan 83, 093704 (2014).
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RE~NVF 7 zuA v 7 WE BiFeO; DEXKI IR

AT A RSB, WESE A SEEEA (FRERIF C, SRk

A BRIV ZERT, B RO eI BB A ge e o & —, CPEEEARRAIIZERT, P LE Rt

B SRR ESNT AT T ouf vy 7YWEOTTH, BRTHERYALTF 7 =0 A v 7 FtEE R
7 BiFeOs [T FEMEWHL IS O W i bEEAICHIE SN TE T2, Lo, ZOMANZRMETH D
BRMEFICEA LT, I E CEMARFHMIIL R SN TI hote, ZORKOFRITFEMIZBIT L~
NF RAAL L DEETHD, BxliIFbOE N L —YF—F A4 — NN L 7n—FT 47—
ETCERL S LT BB A S RBHI ) 2 2L ZBEREYS FICB T DB EYMERIEZ B U T, ZOWEAR
KDBELBELRNRE ML LTz, TORE, ZNETELMOLNTELZZHEO cfil & PATRER
IROMIZ, T & BEARBEROBPFET D2 L2 RWIE L, 20O LW ER D WIISM RS EIN
IZX DR R A A OEHIEAREE AL L, S OIS Tl 2 2B R TH 2 kT 5, 20
W R A A v LA LTo MR A 1AM B ORI b L, EIRICH T 2 R R £V 2R %
RLTWS, AETIZZFDOFHAICOW TR & & ISR T 5,
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SEEZAKRTFERERICBT DAY 4 T VT 4 BIROEFHEEME

SHAEA WMEEARS STHEC NERRRE ® KPS, M —ER A, VRERR A, B
Fem A IUAREN B, #hRFndh B Songxue ChiP, filEi2ER A

AHUTRSEMERFZERT, B BRIRIE LK KB TR g, © A AR 1 B JE B S b i 1 £ — L i P AT
72+t . % —, PQuantum Condensed Matter Division, Oak Ridge National Laboratory

o2 13508 = A SCRIEMER RbFe (Mo0,) , DIRFEMELSEANAE L DA T VT IZHRLTNWD Z
& B RRIEINT R0 7OV AR5 T8k & KEA— 27 U PENIRFFET O 15 £ v T LR R B A
HAWTZREIEDTZ, Ziuk, 1200 A URED A 7 U7 4 PEMAIYBLEICTRN 2RI OFITH 5,
ZOWEOHFEERSBIE AR FEICEE RGN (c#l) Zm<OT, ZARTEERT 2R R
ETHEMTH D, £z, BHFH TOBABSBOIR L B NINF~E FIZL D =ZAK T A B~ LT
SRR DA A FZ VT 4 DETAFHEORHERE BREST D, Fox lTHMKIIFRIEDOFERIZ LY .
FER = ARG A SORBEMEIR T Z D K O I FF e BLIL D DI 4 38 Y ORESAZERIEE (A3, P-3ml, P321,
P-3cl) OBRAITRESNDZELHLNC L, 2O XK RMFEEMIIERO~LVF T2l v 7D
EFTN (AL b dplRAR, RRHE) TR TERWH LWEEIC LD Th D,

[1] H. Mitamura et al., Phys. Rev. Lett. 113(2014)147202.
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&R TR BRREME S Dioptase D #&RES S°Cu/°Si-NMR

Rt A AR AT A BREE B R ©, KM S, xR i °, Jnfntk °, #sss -
ALERHT, PRI AR Y, SHE KB, PadbRenr, & pokihiiss

CugSigOsg * 6H,0 1% Dioptase & FEIZAL 2 R RIRFLY) T, S=1/2 A B2 DG AR FIIIC — AR ERLE L 7=
HRTHY, TNy=15K TRORBEMERRF 23, ZhvE THEEFRIPL L v, KBS ToORSHE S X NI
SREME, ERNTSORENE & R ST B, £, BHYEESE(C i) F ik L 13T 2N L 72ERIC
Bt v I DBIIS N TEBY, E51T, PSiENMR IZEBWT H AR MR 4 RITHZT 5 = L DR
SN, B COBREENICOWTELDAER =T 5,

AR~ X, BEREEEOREDTD, IR E A2 HWT Si-NMR A7 MLZDON Ty I a b
—a VEITWY, BHISNTE AT ML L LZ[2]. TORE, A HEITIEIE ab m (a fili)e
5 84° ) IZMWTWT, mFIIIREIER E o TWnWdar Ry v a AR 7ay FETIVINE
BThHDHESIMmMICIRoTo, ZAUTK B TFRIZIEIEREZ K L TE 6T, RRIZHBWT DM HALE
AnEnNZ a2l a AT FThHD,

—F5, SIBCUNMR 2OV TIEREGREIBEIC BN T, RREE « mRE L b0, Pus 7 MERIcH
VWEBDNBIIENTEBY, ZHICOWVWTHLELRIBERVMLETH D,

[1] Belokoneva Phys. Chem. Minerals (2002) 29; 430.
[2] K. Matsui et al. JPS Conf. Proc. 3, 014011 (2014).
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“IRTT=ARF RREMER Ag.CrO, DIRELSS M1t
BAREA A, KRMZEHN A, & HHEAT °, #KREEE A
A KB K 22K e AR SRR B e S B e hiF g o & —, B ALl KRR A Se R B R & 1
/B S Ve

AT SORREMEIR AQoCrOy 1%, BBEH 2 RT Ag J8 & BiMEZH 5 Cr¥' A AU N AT 2Tk
T 5 CrO, #bixE 1N A2 AAZHEE Lo 2 70, Wb & HBRIEN D, U A RIRE Gy = -97 K & g
PERITH Y . 2—/VIRE Ty =24 K THRXHHEEE S E L2 2 L BMbNATWD, TyilifF ClxESELIC
BHBRELIABRROND Z b Mg RGP RAHAEERN LTS Z e E i s[l], %
7o PR REITERD S Ty CHEEHEEERAE T THB Y, TN F COMRMEE X =MAK R TL A
HAL% 120 BEAEE CIER < S ERIT A E o7 b B G Ch D Z LR BN E > TN D[2),
AlEl AR DT RIS TR CRAMBIIIE 21T o 72, 2 ORGSR, 35T i TRALHIFRIC e 2T
U A%ff ) REBRBEODBR S iz, 4 BT TOBEBSIERIE R EORRIZOVTHEHRET S
TETH D,
[1] H. Yoshida et al., J. Phys. Soc. Jpn. 80, 123703 (2011).
[2] M. Matsuda et al., Phys. Rev. B 85, 144407 (2012).
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E‘%HEEI volborthite CU3V207(OH)2 + 2H,0 ODE%E&%@{Kj? k—
WK A, AR A, BIE S, R B RS A BULIE TR A
ATRRSVERRSERT, B4 & BRI TR 5 R

volborthite CusV,0,(OH); « 2H,0 IZ A B 12 DFEATE S T A KA RRBEMEIR TH 5, B AR 2 Fv
72 68T £ CTOFEIEIC L DBALIIE T, 43T, 256 T, 47 T ICBIT Db AT v 7L | 60 T fHLh B hh
£5 2577 F =g STV,

UTAE B SR 2 AW TR EZS 75 T & T, 30 T AL HIRIAWV 13 7T h—2 8l S hviz
[2]. volborthite O A & EMHAAEA 2K TET /MIEBIRBEINTWDED, ZORIKWLE 7T F—%
MTE 5 ET IV E LT, FEBEHEEERO—HRE it s L, & 0N RRBENE O UGTHEAE BAE
REMZ =TT AVEBIREIRERTWD,

Fexld, AICED ETORBGHEMEZR D70, 164 T £ TOMMEE FIck T 7777 —
R E &2 5Tz, FORER, U377 F—IZ164TIZBWTH W TW D Z EnBIll ST,

[1] Y. Okamoto et al., Phys. Rev. B 83, 180407(R) (2011).
[2] Al fih, BARYERE 69 [k KEs 27aAF-8 (2014).
[3] O. Janson et al., Phys. Rev. B 82, 104434 (2010).
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2 RITBBREMEAA ScCuysV1303 DBRRESS ESR HIE

ALK, JRUSA S, A S, KRALRE 6, KHE{ZC Alexei A. Belik®
MR R BEEL AT ER), PR KRR SR o 2 —, SR T 4 B A = AR L #
—, YW MR AR

SR TR T B’ 2 RNEE L 2570, REBERAEZNA TS, RiIAK SN
ScCuy 3V, /505 1T HLRLR DFEEEIE A FF D | S=1/2 ZFFO Cu BMEA A2 & le > T D, cBliFANZ Se T
T O EIREE L 2> T D, Cu/V T ab HINT Ak E21ES>T0D, WELAD CuyV, i =
B1 BICHED 2 & DSHIR D RAE T I 50% DR T VA T U BHFEETH 2 2 EKT 5, bLID
NAK T ECIEBMORE A Cu® A F VRN —r A2 LT, BEWEERETA D &34, Cu®
& VIR HICESI L, ab ifi BT CU'BAN= A DEF AT 5D EBZ HiLD, ZiLE TORMERE
DORETIE, Ty\=33K THALROLS L3 BBLIS N TR Y | §9IRBEMERNZRIRDEV A2 R L TV D,
ScCuy/sVy /305 DG ST HEZ I~ 2 BB THARBUE O i ESR JIEZ 1T o7, HIEIL 1. 8K 726 265K
DR 40GHz 2> & 3T0GHz D JE AT THT o T2 a3 SV AR5 % I Tl K 16T O#iPH T1T - 72,
FHERTIE, g EOMREZE L, TyLLT OJEREURENED & B HEIZOWTHRET D,
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#FHHEA EXILEY CdYb,S, DS FHE I

THEBAE A, OKHEZERA, ik, AREE ®, i ¢, #RREeEE A

A RBR R R e BT 2R B SE s BRI B 2 8 o 2 —, B BURURSEIMERT SRR, © RBRZ2ARIR
A —

RA v aTHAXENEENTESIEE LRy U —27 2Rh . THRICNLE T 2 8EA 4 BT K
SREEMER A AR M ET DG B IIE =R 7 I A P L—va VR ERRE D, BRT7 T A
FL— a2 N L VR RABEMEEN T 5 Z L0 bER SN TEY, Froa B A 4o itz
IGAITIIAE T A AE L W T IEFITHBEIRVVIRIE & 72 572 | TR AT ZEM T L TV 5[],

LRl A v TIVE DT AA F PN E D A EFEAEW TH D CYbSH(YL* 2331 1 7 u 71 %
TR, Th=1.8 K[2]) D& ek RFEHT B\ T8V ARG R C oML & BB A B LR (ESR). & # B
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[1]A. P. Ramirez et al., Nature 399, 333 (1999). [2] A/ S fill, HAMEL S 68 AR K2, 29pXY-8.
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[2] A. Kondo et al., J. Phys. Soc. Jpn. 82 054709 (2013).
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