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Hh/—ILDAZRELI-EEEITIL
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TEEHERELIz, COEHTHR
HWLI-ITIILavE BRIl
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IWIKIFITERET (B AR2 mol%is

ADDs

H2 FELTELLEZ &ld\?”btﬁ%éﬁﬁﬁ
I 5HE0ERBEMBEEE (BARZIEAZ0s
ELTULNVS, R —JL/N—I[F 20 um,, P [XEmiE.

Q &R IFIRIEE)

PREST’O




E) GRBEDFAFTIVRIIDNTIE. HRZOIT RTCOBENEEEZBRATEGLELSHE
REBL, Ero. 7RI LENRBAL . FABRISHME LD HHLTHS RIS
E7E3—ILIERL2IZHEL, BFLBSBOFEHORICEEEZRIBT S Hho
-,

CO&INTHBEDWEE — DR -WGELVOIFIFFIAFTIVAIE HBALDANGERT ST
A= ILVERBEHEKICEOTHERINDIZIELN LM OTz, COFAFTIVADFHITLUTD2
DTHD, () BEEVLSMEDELEREDKIHNIE., TEA—ILIEZELEZTEHERINGELIC
HEHLT . TEI—ILDERNITIL AV TROON-DIE. BEEET HiHEDRER
[CHIBFE—AVPDINSLET 2E—ILHAEESN-F-OTH D, (i) BREELLGASBS
DN ELITNIEHBEIEERBEEZLODIN, LFLLTTHKORLTEREEEH
FTE=DIE. —ERICBE T EI— LR REZITNKD BEINT, WIBFE—AVE
A EEBEEISEL HBA & DA ZERKT 5LV RIEHNEE-F-HTH 5, uo)?ﬁ%li
EZRIGEFRNIGHEEVSEBRN DY TV G LD FURTLELTREEKE
(X ixtE)

ART—< GIEELEA S AR RS hiF ]
TEROMFEDHTFIAFTIVRIZENT,
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VlEELGAGIENEY HHIEORIFICE
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HISER D FTHS HBA IR TES N FUATLELT, KD fESNDE HBA AR
I HFMOMBRIENME S F CATAB ZEXET- &R LT=. T CATAB [ HTAB LiEE&%E 1/10 D
EILETRAELIZKBRIZHLT.HBA EDAZE 1/1 DEILLTRELIZHEERMLIZES
5. 10~15 D RICEEEEL TLORFEAEEL DD SR ETDRNERT 2 DD/NEEER
LTz COBDBENT-ZIZ. 2 DDMFEITEREEEZ TN TNERL. TORLARERY
R CENDOI Iz, CORRGK L. BEO— B THLIIIINESTRDBEIEHRA LLELIL
THEY. AT R FEERDHHEERELTEIEHATNOH TRHEN 2D THS, UL
FY. AARTHREL-BETHD. BELLGHIONREZYIRL TIEET S0EDEIFIZE
FETEHENTE, GRXIETES)
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HMRT—< HLEELGEASERIE T 5l
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Ltz 95&. 3ELLEDHREN 5 um s THEEEL TIEE T+ RICEERT HELSKFHE
WENBENLIEHZRELIz, CORFDIEHERIZ /B THY. HTAB ITRLT 1/2~1/10
DEILLTHEMT HEBREFH TRVEERCERELRENBASN, ThiX. /F/T—F
DNHFA L REFEERIORELHEREICSSICRETHET, HEREOEERMNE
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MEINE-HTHAHAI LN, KARNDAELE—RIEBMAEDHERMNSREINT-,

LAL. 3 BELULOBEN Bum BEDEMERDOLIGEI AKX HFHT7oTILT—IL
AAKYEREZFVWERELOND, TCT  HELTOOKREDAIZIE oIS EFIEDE
HELT, HEERELELH LAERNBEOIRLF—RFUTHIRNILI—IDEEEEEX
RERICZE T, B R E QRN IGZE N FEGRFRERBEETEBILz, 375&. $iET DHimED
FBEMESORNIEE XY BERERDOENAR 2~3FRENIEA LMD, THITEK
Y HE—D—DORABEICHLRNEAFESNTEY ., BEREETERANMESNST
LT ABEBEEORNELY KEGY . ZOBEABERICHDNDENHLBEISDEALYE
INSKIGY  BEET HHBESLDBIZEEILLIMELHTEIND, COBRIEX. KAR TR
EL-BETHA. BEELLGHSEFIL T HMBEDRIRICHIETELLDELTRELESR
NHdH, GRIXER)

3. SEROEM

NFETOMRBERTIEVEYR-T—ILREIFO-O DO EREE -7, BEEE—KH
. ELSERMTEBE—FZ22D0FCTEHTELLZREL, IBZROSRIAFIVR
ELT EE—TR-—EFLEVNIIDONEHTLHIEYR-T—ILREIRETERIELHIENS
BORRALEAS, Tz, IIVTZRDERICKDIE—AVIFRICET 5INETODEHIEER
BREFATESLS . RIGIERNBEREEL-ERETILEHEEL. Cho3 205173
HJZDEENLGESRIBDOEMEZBEHET . 2013 EXROHEMEEAEIDSETEBEDH
FFTEMELTSELTEY., VIS —EE, RENZE. FREYEZOMRE L EE
LTERETIVEBEEZSERED TP

4. ¥l

(1) BC @

(HRHE)

O ZE B DZERIKR

AR EEOHRERICIRELL-MEFETIE I FH~3 £FHTIRXUEYR-T—ILREIH
D=HDORMLTYTHTTO—FITEAL, AVSEHRD FORBEDERNLGRFAEERT
THRAZPREFFMEEL TV, TDRERE. PRFFMETIC. RISHAFA U REELH
ZRWASIETEREEELGNLAREBYRTHE, BHBETAVAETERESHZRY
MEDRBMRERETIENTE -, PREFHBZZ T, EET HMFEDOHEMRALTBIEL. +
VIOV T TO—FELTHBOEAFECRED LEDOREFKL., MBOEEKEL S

FEETHIETDRELT YT T ITO—FEBFELT. COMBOEERRICIFTTIUI=
RICKDFRNDE—AVFENEETHAELZELIESEIATH D, N ibEHAIEER
T—REHATIERETLERET IHARESELRGEL TP F- AR BIETEIT
WE—DHR-EFIEDIDNERTHIEYR-D—ILREIRELRERTIEHHH. HEIEAZER
ZREYTEHARRICEDT LR T, BREEE- SR BEEE -EHILORBEDESHG
BENTAVORET NARARICERT DEFHMNRATEIETRBALER S,
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ARSENTHAROE | FERICHARKEZESTHLITRY. 5B 2 ERIZEMEEDILL
EIFIZEPLIZ B 2 FROBDYICKRBARELMNEIY EVHAREICKETERLRET
o= DD, 5 3 ERICIIARGENEEDEHEITH DL, F 4 FRLUR, REFHHEEZ
TT.ARERAFTLREL. T IORBT NS RGERRARDERGE IR L=, R
BERITRRIE, ERIBO DA RFFEERETERM T Do &lF LM o1,

OHERRDHERMRUULR - BE~NDEERMR(SEDRAAZED)

PER. KA ISEOARIZHDORFORBREDANHSN TN =A ., RSENFTRHAERTIL.
KOPTHEDRENEETHLEREL. TOMBHRBAL, F-LEHET—FDOFEKRE
T2tz ZD—DO—DODHRIE, FTFHEYEZTEERRELTWAI7IT4TIE— 1LV
PHTEEINSKIITHY, 2010 FLIEZDIRFEEE (124) #1721, COREFITHLT,
NFTHAUDNOHARICRYBATOSIRREIMIZELZRLGVIEND RSENITHE
DA F) T4 GHASNIzE D EERRLTINS, -, FHEMBEMEIDSEFLEE
DHE1(2013 EHXHR) ISHHEMELTSETHIET. MEZOR A THRREMBEZ RO S
RICEFENTWBILIEHAREBLLTOMATHS.

F1-.2014 £ 12 BIZHESSXT—KD Cronin HiBSIZL- T, SHE#IIEORYMERL
TKALZECGHEDESE—RFEEILIEEIENTELEVSHRREINTSINT=LSIZ,
“1EAKHEDORLW ELTHRAIR/IMNEDER (BRI FORGRIE) 2R ET H1ITT.
AFROBEEEMELNESBV TR RBEEZRYIRLFEIRL THLLEWSHEAEY DTSR
AEEIEVNS VTP ESHETRLTHL AMERR L HEOEERRICHH. £H1LE
W EBBE—RABRMICHOONS AT, EHROARFILIE—REELTEY . Koo+
TrRBOEFERENZ D, DNA BEUNYE LW T-ERIIIETHREZEL DS FTIEAL FIFHK
DHEEMYELIREHRED FERZEL TR REEZERMICES I S8 CHBILERR
ZEIFRLUKEREETSLT. ZOREMEZDIDIYDHFHRIAVETELTHE PR
FIZA\O EBEZ D30 EHHFSIND,

(2) ARFAETE (AARRFREICOV T, ARFARPICEES =, F2E (H26 FE LIFE
(FE1E) DEEERE. RUH26FER THRBERTOFTMI—F/\vIZBEZD
. UTO&Y. BREFMEIToM:).

(TR H4E)

AR HDFOBMBEED FERANT, KPBEET S04 —MLY A XD iliE
A, BFIC(TIBIELEFEL D DBREN S 50\, iMEBR B IRR DA, T UITED A=K L
DERZEREL TS,

1FEH~SFHTRIELLT. BADAFA U REFERRIZEAL. TNOIZDONTKAPE
ETHMEDLEEREZFEL DO HEA T RECYRLEY ., EEETIRROBEFZEL
tzo Flz  WET HHBH LUV ZOEBEITOVTRER D ZEHFRMICEHAITEELT/ERL.
MEREDORERADEHEILDERAZITo -, PREFHERD2FER TIE, REERADE A
ZEEOHRPLIAVOREKT NAROFAIZEDMEDEE T (M TH U7 TO—
F) RERNECZFETDIRNED ZHFAKEZRFERAFA L REEERZ AL -H
FOBBHE RELTYTHTTO—F) ICRYBAL, ChoDHREIHAET—< AlEE

det it



WEET ZMBDIFER]. R BIRERADEHE S REAEICLSMEEABEOYEENE D
BT IR T—< HIEELGA S EFIE T ilmiE I FT8REICa M TLVS,

WMEHZEH TS, T TISHEDESR THLILONATWShFA U REF LA THAINTY
TUIRNIAFILTOEZDLTAIR(HTAB) BLUIHIZELULE=DFR. EREEEHT
DM FDMFEEKBRIZHERSE . 10 ~ 150 pm OHFEA 5 um s LIE DEE TRET
SRR (BREELERT D) EHEMBET CRAL -, TORBERERAT H-HIC. L—H—
BIUSEATHEOLEALASFL. REARTORKIEEDERBERZETRITESELD
[CHBREEELz, BAMIZIE HTAB KB &R ZEF LIz KE&IZ, FIR 12~13 mm DATF
LWAFIRUXTILTER (HBA) HEE SRS E . KEFZEET HMBDRETELSE
EADERBEROFRELTRE Lz, TOHER., FEETHMBORIAREIL. PR
BADREIVE, BRAEESVLREVNIENHAY, BEET ZiMFEREDIEFREITRIE
SNtz TNODFERESFER . HFEOHEEREISHBRETOIIIROERMLE
EICEDCE—AVNERTHDILZEL VT,

MEERIFOEKCKS=HFLEEN K DOLREINTOT, ThBESEKENED
D.HARRARERETRET AIIGERNEZA . AERPVELRATLELD T, fjEkK
DOEHLNTNAISUIREDEFMELN L FEREL T, BREEE— SR, BEEE
—&KHAE. LS ERMNEEBTE—FZ20F CEETELILFRELTLSH, ThohE
DESHRBIZEDVTHEIDELEDLDOMRALLTHEMTDPRETHD, BELLDBRKE
FOBMEILEVNSETFEAZRAL. ZORIBEMT—22 I LEFTEsNEEDD. C
DFELE T TR, KYBENLZREBEOZFERICIIERSENESILDEEZLNIDT, §%(F. 2
NETOFHAERBEREZNPTELLS . RIGILHERNIGEREL-ERBRTELER/ET
ILDBEFEIRTCEDADTEND, BRENSEME - BEOIYFERNMERADIIEL
BhELT=LY,
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1. HREDRLL

AAECTEEFREVEHKE—AVMDOHEEEAZFRALT. BHEQOF /AT —ILD
E—A—4%RRITHEEBET EAMICIE, FEBEPITSEIASNEREVAERT SR
ENRZENLIZR AL TREME AT /EVrDOBARE— AV M EEERSE DI EICKY, F/-
E—A—%WT D, ERINEREVMLIIZEDHMAE— AU MDD REGIX., ERIZEELT
B -FASNEHTLSD, ZOEER-ZREEHRL-LTOF/E—2—LLTOFAE
2N TVVEW, CRIETE<FHFLWVE—2—REIMBEEDEIFK THY .. GHz FEEF T:ER
MGEEEEARAFNLIEATEHEDE—F—LEYED,

F /- REVE— I —HEERIKDI-HIIT— IV RZERILKRER RIZEITEEE-FEHERR
EVFRZOROMBEEFAL., SBHEEE T /MRE T /Ry eminICEMS S - 8K
JHREMNSLEAEANRERAELE—F—%2FRT 5, COREVE—F—TIL, BEMERE
VEAFOOIORIIVEREBEERTIERREFDLT I NJRTAVIIZREV RO AN
BNRAL, COREVRIE. BB LAIIMNERHIICIRELTLSELSICM] FoRILEBED R
BIIONDOLTBEMEBNISRIRAEVREFICKYREVEE (B E)HHLITREVR
(BER)ELTRETESLEHBHINS, CWLISEAFREARTU v ILFIEE LS EEEF L
F—REENMETICET EARE D BIERH| I EEE MR T /Py b LB T Z L
THLEBET . CCT . RAEMDEREERBE(RMNMT7 Y EEFREBRUVAA I
T (MTE OB DA ELEIZEDRFEEL. RFLALBEBRERMICLS T
—RI\yOEHE - T /AT — )L REVNAZ O RFZFERFEEZHLT S, CDES
B/ REVE—F—ERKXDRAEV AR TIEFE SN TN 12M . FXDF /2
AT LERIZE TR ICEELGEBHEMEGLLEHFIND,

2. HAERER

(=

BEDFT/ORTAIRICENT, ML SN =B LR ROMAHAHNEELRE
THb, TDRREELTAHAETIE., EFRAEVEFALEAEVE—S—DEEEIRELS
55 HEE 1], 3 MFFSUPRABEICEWNT EAShEEFREV D AMES —NEEH
MICKYEER-EFL. REFOBBHER T /FYLDBRE—AV RIS EE—2—EFH)
T5, COEEREEH 10 nm BN TERE T DM MERICRBHESEETRLTRET 5L ThE
ARFER T A EAHFIND,

AARZRITICHIZY . EFEZELITUTO 5 DOMET—IEHRTELT=.

(A) ARREV/NILTRFDIES

(B) BIEHIEES —rD KA A A

det it



(C) EEFIHERE E—2—DENERESR

(D) 4—hrEBIE A A

(E) #—FEBHIEERE L E—F—DEIETESE,

IFEHERTLIEERETT—< A~C ZERL. PR EZT o> HIT. T—Y A TIE Fe &
As RFHELICHBEL-EBEENGREE R THOHTERLZ, T—<Y B & C Tl BEM
HRBTORKBEMEZFAWNV-REV REBOERAZBELEZA. STELELERMICEEELA
WIELFIBALTz, T D& 2 FRTTY —FEBDHEAAAITEZTRZ TORE VRO BIEF
R 2L E— 2 —BEDRERE T o =,

CDEIGF /R T— LK AHBEDERMGIEIEFH-GEATHY . BfFSh b5 BRI
EHMNSRELE-BEEEE—F—ELVSERICIELONDEDERHONS, FFICAMREIRE
DERFIFESHMRBICEZTMASET. BRITIHFREVNS VD RAIZIGRAMEETH D,
REVRSUORAIE, 20 FiRCHIICIRESNTELIZEMDDHS T WELEIZERIA TG
W SNoDEEFIALTRERGA. OOy IEBRER | REV AT ADHARAAGEN
#HfFshd,

(2) 5%
MET—A TARRE /NI RFOER
1) ERREVNILTRFOEREFEOHEIL

RIEKXKFERBEMARMT /- REVEREZDKEARECRFOBRSEEMEEE
ZR AL T, BiESE GaAs(001)ER LIZ 2 RITEFHR(2DEG)BEIEAX I vILEESE
fzo TD® . A— IV RFERFR CIENTAMBICTHESN-BEEEKEEEZ AL
T.GaAs ER EIZTIEAF S vIL Fe B% 5 nm RS E. 3 nm ED Au B TxyvyILT=,
CDFHBILORNEZRAL, TAMIVTST—HEHFE > THIZ 100 pm D GaAs BAE%E/
A—= L BBEBLLIETUEZ7KBRERAWVTEEMICHIYE L -, 5IEHEE. BUTA
RIVTST4—EBERNTERIIE 10 um D Fe BiBE/N3—=2 5 L Ar44 U3 UG RET
HESN-BBEFEDMEEZE 100 nm BEDRIETIV I Lz, ERDOEREH=8
[Z.BEIYVE U -ERICAEEBEREERREDESINREFLILLSISIITERLELLSE
. BEZOERLICLOAMEZHL. EFRIBEZEZALT Fe BB LIZHRIE 5~8 um
DEBE/NFI—=FJ L. TiIAu ZRBELTEESFHAERAEBELTz, CORE. BEMH BB
FEEE (X, GaAs 2DEG R THREUHEE[2]1Z&EL T, 500 nm m5 10 ym D EFEETHR
HIZELSE . LEIZKY. 3 ImF RV 4 ImFEARE NIV T RFEERL-,

FEROBYERLE-ARNRAEV NIV ITHRFEI—IKREF /o 3—ICEVNVTHESEEE
FHEMBOEMBEITLZILT. TOREBZFMLRIEAEZ REILL =, JEOL
JEM-2200FS ZRAWT. BFLARNILOD HERZETL., TR FREHMOENGEEZREIC
i 5L T. RETORSIKBLEZERICIBELZ(R 1 S8), COER. FHFaREzl
Y B PMER A EEHILT AT EITHTIL X FEE 3.
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1 GaAs EiR[110]AEDME TEM 1) Fe/As T2 nBtRmE. |l) Fe-As JEA R,

2) REVRBEREAN-ZR-BRHEBIEDORIL

rROZBE SNz 3IHFERANRAE/NIILTRFEFANT, GaAs EIRFADREVFA 1%
HEFEIRLEE 2a)8 8], S5LERFICEWNTE., Bt F /AR h o AEURIBEFEIE
BT /MRIEAL,. ERSNEEFREVEZES—ADBHEME T /MREAVTHRET
%, TORIZ. FER/ATBIEZITOICLICKY . BFORNEEDLLVREY REIERHMEARFI
AR TEDEVSKELGHREFT 5. 3mFHRFDHRFe EMMLRAE U RIBERE GaAs
BBIEAL. EREEFHLRIE L, TORRIZ. GaAs A EEAMICHISEZENIMUEA
SNF-BEFREVES—Y—EESESHET, Hanle $IRFBIFELT=, B 2b) BV ¢)IZRT &
Y, REFRIOBRMENEEMIZICIGLT Lorentz BIZERT MM ot=,

Forward bias Reverse bias
T=50 K

& +300 pA

2 GaAs|TEASNI=REVRIBEFD Hanle 1R D a) BIEEXR EFER[D) IE-c) &
INT X]o

ZCTOEASNIZRERIBEF D EFEFEZ Hanle IR DX (1) o REL 1= [RXFE
% 3],

AV(0) (1)
1+ guBBzT

A s

CCT.VIBE. g:gEF (g=-044). pg:Bohr F. B, ENINEEIS. 7o AE AR
THd. B 3 honhedEIIz. REVEMEMIE 15 ns BELRFLON., EITHRIBIEF
FRBRDENFEONT= UEALHADHEFIZENT, REVFEBERDOERMLTA R

Hé, EERSHNMICEAERNTRETHAH_EAT M OT=[FHXFERK 3.
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3 Hanle $1RERAEVEMBFH O RELY,

F-ER-BEHEMHS. Brinkman-Dynes-Rowell E7 /LB TREY 1= Fe/GaAs RE

DAY —EERFX(L,60K LLTTO0.2 eV THYERMIZFRIINSIE~0.6 eV LYHIE
BMITINEL, IIE Fe-As BEREMNEE(~15%)LTLVSF=HEEZ BN, Fe/GaAs &
NEHREOMANEETHD,

HAT—< B [EEHIEET - EBDIEHAHAH |

X 1 orE TEM o oFonf-[R FREERMEHALT, Fe/GaAs RAIZHITHLE-TRAE
AEVDInEHMEFTELMRXHER 3], M4 127 EY., BEMNEREICSLTIEIDILE
E R EIZ R Em B4 4 (Interface resonance state, IRS)MNIRN T, IRS ZNHLI-BEFEEH
HFELGWD, C0T=8 GaAs RITIASNESIBEFDRAERIBED RERIFAELLGNENSITE
MEALMELG STz CHICHLTERFREDIZ S, IRS ATTLIEZEY>TEY., RE
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