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Title : Magnetic and Transport Properties of the Metallic Two—dimensional
Triangular Antiferromagnet Ag,CrO, in High Magnetic Fields

Speaker: Shunsuke Asaoka®, Takanori Kida*, Akira Okutani® Hiroyuki Yoshida®, Masayuki Hagiwara®
Affiliation: *Center for Advanced High Magnetic Field of Science, Graduate School of
Science, Osaka University,

BGraduate School of Science, Hokkaido University

Ags,Cr0, consists of triangular lattice planes of Cr0O,, which are well separated by the
metallic Agy layers (1). This compound is regarded as an S = 3/2 (Cr® ion) frustrated
triangular lattice antiferromagnet (7% ~ 24 K) without orbital degrees of freedom, and
exhibits a structural transition from a trigonal phase (high—7) to a monoclinic one (low—7)
at &. Recently, Matsuda et al. (2) reported that a partially disordered state with five
sublattices abruptly appears at 7y, accompanied by a structural distortion, and found
anomalous maghetic excitations, which cannot be explained simply by the linear spin—wave
theory. In this study, we have measured magnetization, electrical resistivity,
magnetoresistance (MR), and Hall resistivity of polycrystalline samples of AgyCr0,. Figure
1 shows the high-field magnetization curve of the polycrystalline samples of Ag,CrO, at
7=1.4 K. The magnetization curve exhibits large hysteresis and plateau—like behavior
with spontaneous magnetization. Figure 2 shows the MR curves for # || I (transverse
configuration) at designated temperatures. Below 7, the MR curves exhibit positive and
almost linear behavior, and the MR ratio decreases with increasing temperature. In contrast,
at 7=25K (just above 7), the large negative MR of -38% at 8 T is observed. The MR was
isotropic between the longitudinal and the transverse configurations (not shown). This
suggests that the large negative MR does not arise from the orbital contribution due to
the Lorentz force, but from the spin contribution (spin fluctuations). In the presentation,
we demonstrate the results of the high-field MR on Ags,CrO, and discuss the relationship
between magnetic and transport properties of this compound.
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Fig. 1: High-field magnetization curve at Fig. 2: Magnetoresistance on polycrystalline
T=14K. samples of Ag2CrOz at various temperatures.

(1) Yoshida, H.; Takayama-Muromachi, E.; Isobe, M. J. Phys. Soc. Jpn. 2011, 80, 123703.
(2) Matsuda, M.; De la cruz, C.; Yoshida, H.; Isobe, M.; Fishman, R. S. Phys. Rev. B 2012, 85, 144407.
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Title : Magnetic properties of the akermanite SroCoSi2O7 in high magnetic fields

Speaker : Y. Aoki, M. Akaki, T. Kida, A. Okutani, D. Yoshizawa, T. Morioka, and M. Hagiwara
Affiliation : Center for Advanced High Magnetic Field Center, Graduate School of Science,
Osaka University

Abstract : Multiferroic materials have attracted considerable attention because of their
interplay between magnetism and dielectricity. The akermanite Sr2CoSi207 is one of such
materials which exhibits spin-driven ferroelectricity not only below but also above the
magnetic transition temperature. [1] This compound has a tetragonal crystal structure
without centro-symmetry, and belongs the space group 42m at room temperature. The
electric polarization emerges by p-d hybridization mechanism which can be explained by the
spin dependent change in hybridization of the d orbitals in the magnetic ions and the p
orbitals in the ligand ions. The antiferromagnetic long-range ordering is observed below
7k=7 K, and neighboring spins are directed antiparallel to each other with a slightly tilting
angle because of a DM interaction. Although this material absorbs a light in the THz region,
the data are not explained by a conventional spin wave theory. A similar compound,
Ba2CoGe207 was measured with FTIR [2] and the inelastic neutron scattering techniques [3].
From these studies, the in-plane gap, the behavior of magnon branches and the existence of
electromagnon have been revealed. However, there still remained incomprehensible things.
In this work, we have measured ESR signals of this material in pulsed high magnetic fields
of up to 55 T. As a result, electromagnon was observed in this material as well. In addition,
we found a gap in the low energy range which had not been observed in Ba2CoGe207, and

other ESR branches in high magnetic fields above 36 T for A // [001].

[1] M. Akaki et al., Phys. Rev. B 86, 060413(R) (2012).
[2] K. Penc et al., Phys. Rev. Lett. 108, 257203 (2012).
[3] M. Soda et al., Phys. Rev. Lett. 105, 137202 (2010)
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[1] O. Bednarchuk et al., J. Alloys Comp., 622, 432(2015).
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UL— (HEEHY CTE=4—LTW5, ZULEKROHEZLI=y MZEEHar TN
YID—HICRE LT, Z02=y MI10m ONT 7 A =5 RKE AT, ADERIET 2 Hl4H
P SN D0, BRICITMZ S LD, BUE, fEERIZIRERAObOZHEH L TWD,
LR OB EFIIIRERIBE A V&7 % (0.8 mHX2) BRI TWD, ZiZzESl,
WA, R T 5 2 sic kT, ERBEOA L F I B AEREZ, PNV ARELEZD Z ENR
HWZIpolz, ZHITEY, SUS 7 T4 A4 ALy FEHATHEIIANSVAEEZELS T E0F
Tya v EERTE, WIEOEEELHETEEZLND,

BUE, 40T ORSBRAEZEIE L2720, aA LD FIEATN., ENTLE->TW5, YW
DN EB T, FIIZaAVEERL, 50T O ERZ B L TVWDHE ZA5TH D,
[1] AREE=E, i BAYBESES 2015 4EFKFEKE 16aPS-116.
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50T /S)v R SBHES FWTBHmE 7 7 4 A 7 v b OFRE BE
FETAE A, SREESE A, B AP, e A
ARBRIFSERE TAARRTERE, B ORISR 21 HEACR 2R TE b

2V ARG R A B RO R R RIS L DIREEL7R EORIKIENRH Y | FRZ 1K B
T OWRIR T — & 2382 720, AR ik & OV 2Ry & OfAEDEIL, Tk L
REDERDPIBO TRENVEWVWIFEFLHDH, —FH., 207 AT L Lo 2 [T ITH5720
(ZUZ S 2GRS U a7 < | A BEREMEIR DI SCREME IR 72 ERTE B A B 0 R & DI, MK
iSOV ABREES O = — XX @, FAIXIIE T He & SV ASG M AE DY, 37T A7,

0.4 K ORRFREREE CRALIE 21T > TE 72, HiL 250k 27 oA "7 2 AF L, WEE 30
O IRE 0.1 K, il 50T % BAE & T 5 7 UV ABBRSIEE DO A r— VT v FICETF L[],
ARG CIIRRC, H R OBEEIEIC LY S He 2 L72WT 01K 2FEBT 257 74 4 A
2y hORRE BIEICOWTRET D, G |

UM TO VARG X 40 T YA L2 B4

\HRRE S ZE BT I A BT % 72

D, T ITAFAEL y MREIIZAT L A% : |n o
FAVY . 7SV A 3 A TS 2 S ERIE FRP e
ET D, WIEWHEGH & LA~ 7y M T —

SENC T LA K 5 ICH#E (~300 mm) % L enm
BB VBN DD, %07 D L D r——
BBV & BT LA AU AR 78, o T i matein
Lo O Z SIS X~ L 9 727 T SCM
HAFAH Y FERILTVEHLEZATHS, AR
BIE, HIREI~Y 7 A8 —2 L72WFRP & b, e
2T LA OREEA BRI, AELTL B

%o AR 10 © L 5 d O FRP /34 7 O ifi % sl
B MRDAF VLA T TPl v =1 i
VUL —)VTIEE LI-WEVE 2 ERLL . R

ANV T LR TCRE LTI A, 15K

ThRHhT., BIb, Z2oFRNTA—R—) —7

MIRN T & BTETR LTn, AT A 2 1T

B DIEMNETR Y OF — 2 2 fib L BT

. TR ELE: B~

[1] SRHE =R, fth BA®ELSS 2015 4FFKFEKZ 16aPS-116.
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A MV Vv u ba iR E RV iRBESE VA ESR OE3
SEBEE - MEEENEL, AR, AROREEE, YCHEOKRRR, NIAN TS
N B N ST AN =0 Ry i i e

%E : YL A ESR (Electron Spin Resonance) (38 1A & OEIMEE 205 1 DICH 2 F

BEThDH, THE, BTAECOBPOHEEITE T2 Ea— 2R RY LRI ORISR &
IS TEHEERFERE /LTS, ZTIT, L0EERMBITZAREE T 57290127V A ESR O
EERALED SN TWS, AWFETIE, 7L RA BSRICHEREI S « @EBERE LTSy
A 1 ka2 (Gyrotron FU CW VIIA) Z 5 Z &2 LV, #FFE=E L~L CHIH Al RE 72 @& 8 I - L
A ESR 2B DR 21T > T 5.
UxAnmboroEtiI VikE s UL A ESR ICHKER, B BRBREOa — L FREBEANR
VAL LT M OEBRE - ER R A v F 2 LT, WICZORIE LTz L A & B8 A
(17 T BaE~ 7% v P ICERE SHZ ESR 70— 7 £ TIRET DR RE S AT LAORE %
1Tz LICERE L7515 R 27~ 9. MOU-I (Matching Optics Unit) |2 & © BB
FHR|7p e — AR H# L, QOT (Quasi-Optics Transmission line) (2 & ¥ [FIFZIR O#s FIASE T —
LEAGET D, MOU-II ZHWT ESR Fu—7 L OEAICH LIZBICEBRT 5L AT L ko
TW5%,

HBEENER A A » F M ENLB/E VAL, VA YA ZXW =118 mm OV
VT E=LATH Y, MOU-LIZL > TW, =150 mm O E—LFIZF 52 LT, QOT Tidk 5x7 A
VFORESOI T TE—L2% T0em LTI ENTEX D LI ICERFHIN TN,
MOU-II /% QOT iZ L Vst &Nz —L% ESR 70 —7TH 5 - =18 mm O /L7 — K
B ICHA L, 17T TS~ 7Ry NICERME 238 iG> T b, MOU-IL O%EHT
X QOT o &N —L% IRV ATICEVHIEL, ERFERNSITILENDD.

ZZT, Q0T DBEKIFT—bDH T T v E—L&HE LT 2K 2 1RT. REHE
Wy =15.0 mm, d =350 mm {ZxF LT, FEERRIRNS x @i MW, = 154 mm, d =301 mm,
y BF W, = 149 mm, d = 323 mm 2572, [ZIERFHED O B —AEENMTbR TS 2 L

201 ="
3 0ald

AR ARBIESR

o yIAERERR
AT TIE—L
v TIE—A

E—LIE # (mm)

305~ 700 200 300 400 500 600 700 800
E5—MoDFEEE 7 (mm)
1 JEBRENESER R A > F D X2 QOT D& T—0bHD

ESR 11— 7 F TCORER. HILT v E— DA
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A4 MV @BERARS Y4/ 0OV ZERAV-RETRES ESR KBRFEDORK
Present status of high-field ESR apparatus under high
pressure using a Gyrotron
AEE  m S A, MREIT A, AR A, REZEALA, /NI B, HIFECEE P, JGERORRS B,
B, BRI A
AT A KBRS R S B B i SRR I Se s ish B Pt e & o & —, B @ R AR A I B 5
Wttt o & —

HE

IRy, B, WMRIR e & OMIRERE 2 S b e E A MIREREE T Tl W, BT
TS Lo EBRIRECHOR BN SN D, BT AL HBESRME CIIMEDE
TIRRECREAIRBIZ OV TEL OIFRER/ DL ZENTE D, ZTNETIKEA VIV F—%H
W ET)FTO ESR JIEEEE ST RO KH 7 —7THRE SN T 2.5 GPa £ TOES FTO
BIENAEEL 72> TS, L, A YEY RT U EARBEN®LE V- 3 GPa Ll EDE
JESFTo ESR BB, £ D/ S 72ilB 2 O 72 DI 59 W EERGE TIZENREECTH D | RES
DK TH D, TDOTOFEME « ZEWHOLIRE L THER T 2 RAMEEOERY ¥ 4 2 b v
Z o mE iR S ESR IEEE OB A HiE L Tnd, X 1 2353 T 2 25@E O M < H
5o i NERAEESR Y Yy A 2 bu b OEMKE T A RRT 7OV A~ 7 3y FNICHE
L7eHAYES RT UV EARENELVRAICEA LB T2 0 D TH D, M 2 1ITIFEHFKRE
DIEY TRE LYy A r bry FU Il TOREBE~ TRy NOWSGE AL —7 L TITo 7%
W7 A FORERERT, ZE TORBOBLIREZHET 5,

& s IR SR R
a
by
s
H
=z — 4[]
ild — 3=
e — 2
I — 1[H]
R
: A
2 3 4 5 6 71 8
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X 2: Yy Anu b g RT A MRFED
Wes & IR TR E
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X 1 EEMREREE T TOMIENE
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Si:P O EIHZ%mME NMR HIE% B 5 L7 B
IR« /AR A, BRATIM A, BRIEAR B, JCRRRIORER B, KR FAEE B, ) 1L AR RAER A,
Bz ot A, fmEE I C, 2B P Soonchil  LeeF, Sergey Vasiliev
FITIE « AR T, B AR H K s AR I BRI JE 1 o & —, C L R R R B, P U R
IR E R =%t & > % —, FKorea Advanced Institute of Science and Technology (KAIST),

FUniversity of Turku, Finland

HWE . BE, BTV E2a—F—DETLOPTHLETE Y hOa b — L AR &L
RMED R TAHRNEZSONTWLDNR Y Y a VRIS F—7 Sz 31P &y h&d
% Kane DET NV THD [1], ET/NVEHOZOIZIL, BT A TREOEESE N> 03K LLFO
BIRECTE A ZR2ICRB IR TR 60, figl v R—7" v U a /(Si:P)IZEET
%% < OMFFENR 2 SN TE TSN, Kane ET VOFEBRITEL A M L—3 3 UIEREI LT
W, BIEORBE AL, 31P A B2 D3 il THMKIR CTO A B UK R\ 7212, 31P
DEBERIEIBNMR) OfF 5N ZNE THRIHSNTE LT, Mg - KR CE ALY 2 %4a
(AR % 5 C O BEIRYEZ (R AR(DNP, Dynamic Nuclear Polarization) # & ir A XA F I 7 A%
XRLT DB I OW TR ZRER LN L Th D,

i, Wa IV EHFOBEF A G (ESR) HIENS DNPRIRIZ K V3IPHRFEAE D
WBORKE SPBEFEATHZ L 2RALE[2], 202 L3 EHONMRIE 5 O K% Bk
L. DNPZHWTSi:P D31P-NMRIE 5 & CTE DAl H 5, £ 2T, Fex 13Kk~ 7
LA CTESR & NMR % [RIF IS E C & 2 " HBRIISIERE 2% Lz, Zhza AV CESREEH
IZNMR/VL A Z B LT, A B AR ZET 2 2 & 28I L 72 (3], Fex i3S HICEIRE T
T3IP-NMR % EHHE T 2 7201, fEHKFIT I T3He/4He A BR G B 2 FH U 7o JE
ESR/NMR#E{E DRR 24T > T 5, ESRIITED -, REL A VR AT DERHE LT, BiE
JRE L CBWOER L OGunn K2 2 vy, 1.5 KIS zInSbi g chitti+ %, #khL>
77U« o AR AN SN,

WEfFEBRE LT, ZOVAT AEZHANT, U ViEE6.52x10" /cm3DSi:POESREIE 21T~ 72 &
A, E<AMB K4 mTIZA LTz 2 KOESRIUER MG D T- A, SINEEASHE ) o 72, iR
RO IR Z RGBT CIEMICODbE N> 2 ENEROODESTHA I EEZ, Y
7 LEE CHARZRDOQ-dipZ IEFEICIE 2 57202, BT AT 2T —%HWTHRIEA~Y 7 LEE F
THIEFTREZ2 I BN E S AT D ER U R £ CIIRFHEDO B 25T, AT, 2
DOYERE & 343 % 72 ¥ ICDPPHOESRIME 21T - -/ B b= d7,

[1] B. E. Kane, Nature, 133, (1998) 393.
[2] M. Song et al., J. Phys.: Condens. Matter, 22, (2010) 206001.
[3] Y. Fujii et al., J. Phys.: Conf. Ser., 568, (2015)_042005.
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Title : Development of an Apparatus for Contactless Transport Measurement
using Proximity Detector Oscillator under High Pressure and High
Magnetic Fields

Presenter : Time Tahara', Junji Kanazawa', Takanori Kida', Tomoko Kagayama?,

Katsuya Shimizu?, Yoshizaki Mizuguchi®, Yoshihiko Takano®, Masayuki Hagiwara'
Affiliation: 'AHMF; 2 Kyokugen Center , Osaka Univ.;3Electrical & Electronic Eng.,
Tokyo Metropolitan Univ.,;*NIMS.

Abstract : Radio frequency (rf) techniques utilizing a simple LCR circuit is quite useful in
transport measurements under high pressure due to the contactless configuration of a

compact searching coil and the extremely high

(a) ambient Fe,.sT€sS€04 1

Hllc

sensitivity (1). In the present study, we have
developed a contactless conductivity
measurement apparatus utilizing an rf

oscillator based on a proximity detector circuit

Af (MHz)

(2) under high pressure and high magnetic
fields. High pressures of up to 6 GPa are
generated with a diamond anvil cell (DAC)

made of Ni-Cr-Al alloys with a stainless steel

11 o
gasket. High magnetic fields of up to 40 T are

generated with a non-destructive pulse

magnet (duration time ~ 40 ms). Utilizing this _

N
apparatus, we measured the frequency change g 0.04

—

to determine the upper critical fields (He2) of <

A

the 11-type iron-based superconductors
Fei+sTeo.6Seo.4. At ambient pressure, Hea(7) for
H | | cwas almost linear against 7near 7¢ (~

14 K). Similar results of He2(7) have been

METEEE TR EE BT | S E I AU I O I O (VO B O O

1 | | 1 |
0 S5 10 15 20 25 30 35 40
Magnetic Field (T)

reported for other 11-type iron-based ) .
Fig. 1: Frequency response for the critical

magnetic field behavior of Fei+sTeo.sSeo.4

suppression of the Hea(7) at low temperatures at (a) ambient pressure (arrows show Hez),
and (bh) P=2.1 GPa.

superconductors. Under high pressure,

became more pronounced. However, we found

that the effect of the eddy current heating from the gasket cannot be negligible during field
descending process. In Fig.1(b), the large hysterisis loops and anomalous vibrations which
are not seen in Fig.1(a) are apeared. It is necessary to develop non-metallic gaskets for
preventing the Joule’s heating.

(1) Kanazawa, J. Master’s thesis, Osaka University 2015.

(2) Altarawneh, M. M.; Mielke, C. H.; Brooks, J. S. Rev. Sci. Instrum. 2009, 80, 066104.
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ZA v B bR EERK ESR AlEEORRE/

W AR A, BB, MURSE S, KE A kmeP

B R i VRPN N 153 o7 S R DRI NG A= S Sy e X ik R DN o ) e
Yo a—, PHERESF T 4 A = AR Z—

ZHE IV, 7T IVYEEERICET D S ESR JIEI T &V g B0 fERE. B e v
T OBIFEDORERRMENR DD, £lo, ZEBEREN O AL ROI 7 uR2at y 7 2iFk
R VML Z N TE D, mEK ESR IETIHEE, ZmEPNHWLNTWDL 2, FTx D
7 =7 TR L O & JE I ESR MELLE O bl T\ 5, ZOHETIE, ESR WY
WZRE D WEREBIOMERAL Db 235 Z 212 L 0 ESREZOBIHAZITS LD Th 5, BITE,
Tex DT N—TTlE, 2 FERIEOBAbRHRHELLE 2B LT D, ARG T, Fox oMbk
I ESR JIELEE OFEMSC, FRIHER W A TE~ A 7 a i o F L= W FIED R
JEEEAGIZOWTHRET 5,

SV T T PO E R CIIROVERGE OTRE A 155 Z ENEE LV, ZD728H,
A AREDFE NS 7 FEOREZ ESRHET 25613, AV UEEZBES2HIZ 10 mg 4
— X —RREOLEOREBULETH D, 20X RIEEFRT L5720, Fex D7 NV—T7TlE~
A7 afrF A= HnicEfEl ESR MEEORFE A ED TWD[1-3l, ZOFEEZHND Z
& T, ZAUETIT 109 spins/gauss & W) BWAE VEEEZS TS, &I TIE, BLZ 1.1
THz £ TOT 7~ VY EIKIZE T2 ESRAEIC BRI LT\ 5 4], ZOFETIE, 10ng~ 10
ng A — X —OWERE A2~ A 7 0 o F LA OKIRICHEE . R 4.2 K ORST CEEKE
e 2 B4 %5, ESR WIS 2 2 & 3B ORERAL R 3 36T D 72D s UBHM IRk & L7z
RECREANZ KO G ARC S 5EN X7 6 <, 2OWUNR 1~ A 70l U F L AR—=D b B D
ZAGICZEH L T ESREHE2RIT 52 &nTE 5[5,

F72. b O o0t OWEE E LT, SQUID BiHRE 2 M- EE ESR HIEE %
BIFE LT\ BI6l, ZOFIETIE, RWEHIRS P CEBIK A MR L2235 ESR WU fE 5 ik
DZEAb%E SQUID BEARGHZ L VRN T 2D TH D, ZOFEORERIX, BbOMExHEZ HlE T
EHT LD, HIERED A Do MBECERS I OEEINTHD Z LB TE D,

SQUID a2 Ao @ E e ESR HEZEE 2 H\W T, Fest A A &R~ U O RRE
» ESR MIEZEIT -7, WIEREL 42K THY ., 70 GHz ~ 160 GHz O JE I <2 a8 I 4
WEZAToTz, g~ 6fEICAAS L DE—=27 20| gfHIN 2~6 [T D/ H—/3 4 — 3
Bohic, A UEEIE 130 GHz (28T 1012 spins/gauss & RfE S H L7z,

Flo. A7 0 F L A=2H0iZ ESR JIETIE, KVHBEO~I B LIUMMOeRERV
74 U UoEERICK L CEA L, ESRAE S ORIICHE) Lz, G TIEZ ORE RIT OV TEEIZ
WMETLTPETH D,

[1] E. Ohmichi, N. Mizuno, M. Kimata, and H. Ohta, Rev. Sci. Instrum., 79, 103903/1-5 (2008).

[2] E. Ohmichi, N. Mizuno, M. Kimata, H. Ohta, and T. Osada, Rev. Sci. Instrum., 80, 013904/1-5 (2009).
[3] E. Ohmichi, S. Hirano, M. Kimata, and H. Ohta, J. Mag. Res., 227, 9-13 (2013).

[4] H. Takahashi, E. Ohmichi, and H. Ohta, Appl. Phys. Lett., 107, 182405 (2015).

[5] Y. Tokuda, D. Tsubokura, E. Ohmichi, and H. Ohta, J. Magnetics, 18(2), 173-177, (2013).

[6] T. Sakurai, K. Fujimoto, S. Okubo, H. Ohta, and Y. Uwatoko, J. Magnetics, 18(2), 168-172, (2013).
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Z A k)L : Magnet on cantilever #) ESR JI/EEBO®K R

A B SAnA, RS A KH{B,
g - AfﬁPFﬁ(%k%f‘mfﬁé%ﬁFnﬂ%@%iﬁrﬁt BMFRE 7+ M Ao A & —

BEE  RADITNV—TTIh o FLAA—FHANEEE ESR HEEEOREEITo TS, =
NETOWETIIN o F L= IO O ESR WK 9 kb B bz o F L8 —Diz
bAHE LTHRIHL TV, UL, MKILEHBEMEE (MRFM) O X 9 IZZE/ o ffREx A Lz
WS L L COEMEZIT O HAICIE. BIGARERAET IR T v 72 o F L3— EICRE
L. ZOH o F L= E ECEETIMNERD D, D728, AL Clde & EEk CH)
4% MRFM OBREZQHEICE S, BRT v 72 F L AA—C#E 5B E (Magnet-on-
cantilever Aidi&) (Z3851) % ESR MIEEDBRE 21T -7,

RSP CIE D v F LRI T TR T v TG IR 122 7 o F Lo — Ok
MEORFPEIC B 2 RET Z EMMB N TS, D72, ARILE TR T v 7 OIEREFEM
BiTol, AFETIIMRT v 7OMEBIE LTA M v F LA T 2T 4 b, XAV LW
EOD FIZHOWTHH LTz, ZNENOMEHZ DWW TR 5 KX é@b‘wxu? v T T LN

WZHUY 1T TRES B v 7 JIE ATV, R v X
LN—IZHZ DB OWVWTHART, £, 2o
MEHZ DWW T SQUID sET 2 W TREL Hi#R A2 JIE L7z,

F7. ¥ 1 ®X 51T Magnet-on-cantilever BLEIZF 1T 5
ESR JIEA S v F L N—FR AKX —F/ER L=, o FL
IN—=DENITINT 7 A =R & H\ 72 Fabry-Perot +
Wt IV BWEECRIEEZITY 2N TE D, Fi2,
HWE L CHEEANLAL—F—Z2HW TRV EEEZEZD
TR ET A REFEDNCEZ D Z L3 AlHE k@o
TWo, 07w, BE 2372 < 917 OFUEHZERIC
EFLVA RZETEHEAR=ZMTHZ LTI LT,

INhbOEEEZHAWT ESR ofEURE TH D
DPPH(2,2-diphenyl-1-picrylhydrazyl) z FA\ 7= ESR I E %17
ST, T OFEE 80,90,105 GHz {23\ T DPPH [ZAE[Ad
% ESRIG = DR HHIZ S LTz,

S1%1E MRFM & L CTOEMEAZHIEL T, =Y 77 F
2 T— Ay ] VFLNR—RTF— T Lk
g T MR R | s 1 Magnevoncantiever &l
Bz CORMARBROEROME, ARoRgc 02 BRMEIL T L8
DTN T 5, R
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2 A MV BERE ESR BIBICHEIT 20 2 Z A F LoN—DVERL L tRESEAR
HEE  SARBm A, RAMA JOEE A Kmf®
AT« AP A KRR BB e R, B E RS F 7 + A = AW v & —

B ESRMEED DI~ A 7 Bl T LoA—% O HIEERH S, ESR WINIZLE S BL
DEAIZE ST FUR=IHERT D M TR EN L, D FUNR—TENT D, ZOE
Mz PET D Z LI K > TEEEED ESR MIED vHEIZ 72 D,

AL CITAB SR ESR JIE AT T, N T2 W T~ A 7 o FLA3i—% BE
L7z RO T o F LS =TI EA IREEC SR EEUTHIBR DY & 2 23, PIEIZIS Ul o F LN
—ZEET 22 L TR DMBERNENAIRE L 72D, KL TIEL—F—LOTWIT L B
F U N—DOENLZ T % Fabry-Perot B (X11) & F v /N3 % ZADE I K - TEM AT
LEpEAEMN (K2) O2FHDOI »F Lx—%AFf L7, SOl(silicon-on-insulator) EAi %- i i AN
T7avATNTTSZ8ICLD, ZNHOhFLAA—FIEREND,

Fabry-Perot B2 DWW TCIIE SN 2 um & 0.3 um OFEFEO T o F L AN—%ER LTz, — izl v
FUN— [T NE EARTEHDNNEL 2D O TEREEOHENIFFIND, ES 2um O F
L AR—TIIEEE) A~ R L OB AL L, Fabry-Perot Bl b o F Lox— L U CHERET D Z & &
e L7z, £/ DPPH 4> 7 L& L THEBRIZ 42K TESRHMIEEFTV >, 80, 90, 105GHz D J&
WHTESR A7 M ORPEIZHKII LTc, —F, 03um OB F L AA— (33T E 572012 LA
—IMRE > TEY Fabry-Perot il & L COFEIEIIF RS BRLETH D,

ARFFEE TIXEMED > F L AR—DBIRICOWTHIR E A% DO F IOV THRET S,






