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C HOMOIIBI0 HYJIB-ITHKOBOJIBTMETPA, MOIU(UIIMPOBAHHOTO B BEICOKOUYBCTBUTEIILHEIH MAarHUTOMETp, BIIEp-
BbI€ MIPOBEAEHO CPaBHEHHE MAarHUTHOTO U PE3UCTUBHOTO MEPEXOJ0B M0 TEMIEPAType B CBEPXMPOBOJISILEE CO-
CTOsTHUE 00pa3IoB kele3oconepxanux coequaennii FeSe (Monokpucrammyeckoro) u LaOFFeAs (rpanymnupo-
BaHHOTO) M C TaKkUMH JK€ MepexolJaMH Yy KIaCCHYECKOTO OJHOKOMIIOHEHTHOro cBepxmnpoBoaHuka (Pb).
OOHapyXeHO, YTO TEeMIIEpaTypHOE MOBEACHHE YKa3aHHBIX IEPEXO0J0B Y JKEJIe30COAEPKAIUX CBEPXIIPOBOIAHI-
KOB, B OTJIMYHE OT XapakTepa MOBEACHUs ITUX e MepexooB y Pb, pa3nuyarorcs TepMOAMHAMUYECKH, IIPUYEM
pamuKaneHO y rpaHyaupoBaHHBIX oOpasnoB LaOFFeAs. Taxke HaiifieHO, 9TO MarHUTHash BOCIIPUHMYHBOCTB
FeSe B HeCcBepXMpOBOAAIIEM COCTOSIHUM UMEET MOJI0KUTEIBHBIN 3HAK, YKa3bIBAIOIIUHA HA (eppOMAarHUTHBINA Xa-
paKTep yHopsIoueHUs JOKAJIbHBIX CIIMHOB MOHOB JKeJie3a, a BocHpuuMInBocTs 00pasnoB LaOFFeAs B atoMm co-
CTOSIHMM OCTaeTCsl [uaMarHuTHOU. [IpoBeieH aHamu3 HaiiieHHBIX 0COOCHHOCTEN CBEPXIPOBOAALINX MIEPEXOIOB.

3a J0IOMOT0I0 HyJIb-TIIKOBOJIETMETPA, MOAN(IKOBAHOTO y BUCOKOUYTIMBHI MarHiTOMeTp, BIEpPIIE MPOBEICHO
MOPIBHSHHS MarHiTHOTO 1 PE3UCTUBHOTO MEPEXOIiB M0 TeMIIEPaTypi B HAANPOBIAHKIT CTaH 3pa3KiB 3a1i30BMiCHUX
cronyk FeSe (monokpucraniynoro) i LaOFFeAs (rpaHysIb0BaHOTO) i 3 TAKAMH K NEPEXOJAMH Y KIACHIHOTO OfI-
HOKOMITOHEHTHOTO Ha/poBifanuka (Pb). BusiBieHo, 1o TeMieparypHa MOBEAIHKA 3a3HAYCHUX MIEPEXO/IIB y 3al1i30-
BMICHUX Ha/IIPOBIIHNKIB, Ha BIIMIHY BiJl XapaKkTepy MOBEIIHKH IIUX ke IepexoiB y Pb, po3pizHsioTscs TepMou-
HaMIYHO, MPUYOMY pajuKadbHO Yy rpaHynsoBaHux 3paskiB LaOFFeAs. Takox BuWsBIEHO, IO MarHiTHa
crpuiHsTIMBicTs FeSe y HeHannpoBitHOMY CTaHi € II03UTHBHOIO, IO BKa3ye Ha ()epOMarHiTHUN XapakTep yHops-
JIKYBaHHS JIOKQJIbHUX CIMHIB 10HIB 3al1i3a, a cnpuiHATiuBicTh 3paskiB LaOFFeAs B 1poMy cTaHi 3anuiaethbes ai-
amarHiTHOW. [IpoBeieHO aHai3 3HAWIEHUK OCOOIMBOCTEH HAIIPOBITHIX MEPEXO/IIB.

PACS: 74.70.Xa IIHeKTHIBI U XaJIbKOTCHU/IBI,
74.25.F— TpancnopTHsle CBOMCTBA.

KiodeBsie cnoBa: HyIb-TIMKOBOJIBTMETP, MATHUTHBIE H3MEPEHUSI, MATHUTHBIM U PE3UCTUBHBIN CBEPXIPOBOIS-
1Iye NepeXobl,.CIUH3aBUCUMOE paccesHue.

Ilouck U wu3yyeHHMEe HU3KOCUMMETPUYHBIX CHUCTEM C
KPUCTAJUTMYECKOW CHUMMETPUECH «CIIOMCTOrO» THIA, 00Y-
CJIOBIIMBAIOLIEH CHJIBHYIO aHH30TPONHIO AJIEKTPOHHBIX
B3aUMOJICHCTBUIH, OCTAIOTCS AKTYyalbHBIMHU 3aJadaMu (u-
3UKH KOHIEHCHPOBAHHOTO cocTosHUA. K yKa3aHHBIM BBI-
e CUCTeMaM, B YaCTHOCTH, OTHOCATCS >KEJIe30COoIepiKa-
M€ CBEPXIPOBOIHHUKH, IIEKTPOHHBIE CBOWCTBA KOTOPBIX
HaBOJSIT HA MBICIb, YTO UMEHHO aHHM30TPONHSA 3JCKTPOH-
HBIX U MarHUTHBIX CBOMCTB MO3BOJISIET COCYILLECTBOBATH B
OJIHOM U TOM >K€ MaTepuajie MarHUTHbIM B3aUMOJICHCTBU-
SIM ¥ B3aUMOJICHCTBUSIM, 00YCIIOBIUBAIOIINM CBEPXIIPOBO-
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JiIIee CnapuBaHue BO30YKICHUH B AIEKTPOHHOMN ITOJICHC-
TeMe. OTUM MOAJEPKUBAETCS MOCTOSHHBIA HMHTEpEC K
0COOCHHOCTSIM B3aMMOJCHUCTBHS MAarHUTHOW M 3JEKTPOH-
HOH CTPYKTYP B KeJI€30COIePKALINX CBEPXIIPOBOJHUKAX B
WX OCHOBHOM HOPMAajdbHOM M B CBEPXIPOBOISIIEM CO-
CTOSIHHSIX. B pamMkax 3Toro mHTepeca B JJAHHOM COOOIIe-
HUU MBI TPUBOJUM PE3YNbTAThl OAKCIEPUMEHTATHLHOTO
CpaBHEHMsI OCOOEHHOCTEH SJEKTPOHHOTO W MarHUTHOTO
TEMIIEPATYPHBIX MEPEXOJ0B B CBEPXIIPOBOJSIIEE COCTOS-
Hue y xanpkorenuyia FeSe m nuuktuga LaO(F)FeAs c
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0COOCHHOCTSIMH TaKHX K€ IIEPEXOJ0B Y TPAaTUIIMOHHOTO
cBepxnpoBojHuKa (Pb).

Kak u3BecTHO, TeMIlepaTypHBIH IEpexo] B CBEPXIIPO-
BOJIIIIIEE COCTOSTHUE BEIIECTB B MPUCYTCTBHHM MarHUTHBIX
noseit cornpoBoxaaercs dppexrom MeliccHepa — BbITEC-
HEHUEM 3THX TOJIeH u3 00pa3noB Omarogapsi BOZHUKHOBE-
HHUIO TIPOTHBOIIOJIOKHOTO II0 HAMPaBICHHUIO W PABHOTO II0
BEJIMYMHE MarHUTHOTO TIOJIS HE3aTYXaIOIIUX TOKOB, O3HA-
yasi HeM30EKHBIM TIPU HEKOTOPOH Temreparype (a3oBbIit
repexo]] 00pas3ioB B UJICaJIbHOE THaMarHUTHOE COCTOSIHUE
C MarHUTHOM BOCHPMHMMYMBOCTBIO ¥, = —1. DTO JOIMKHO
OTHOCHTBCS K TTOJISIM JIFOOOTO MPOUCXOXKICHNUS, KaK BHEII-
HUM HEHAMarHMYMBAIOIIMM, TaK M BO3HHUKAIONIMM B pe-
3y/lbTaTe HAMAarHWYMBAHUS WM CIOHTAHHO B COCAMHEHH-
X C MarHUTHBIMH 3JI€MEHTAMH, a TaK’Ke K COOCTBEHHBIM
MOJISIM M3MEPUTEIHHBIX TOKOB IPH TPAHCIIOPTHBIX HCCIIe-
Jnosanuax. IIpu 5TOM mepexon K BenW4HMHE ), = —1 O3Ha-
YaeT U3MEHEHUE 3HAaUYCHUH MarHUTHOW BOCIPHHMYHBOCTH
10 MOJYJIIO HAa NIATh—LIECTh MOPSIKOB BEIMYHHBI OT 3HA-
YEHUI BOCIIPHUMYHMBOCTH OOJBIIMHCTBA HedeppoMarHur-
HBIX BEIIECTB B HOPMAJILHOM COCTOSHHH. T€M caMbIM OT-
pHIaTenbHas BOCIPHUMYHBOCTD JIJIsI CBEPXIIPOBOJIHUKOB B
CBEPXIPOBOAAIIEM COCTOSHHHM II0 MOIYJIIO CTaHOBHTCS
CONOCTaBUMOM CO 3HAYEHUSMH IOJIOKHUTEIBbHON BOCIpHU-
UMYUBOCTH CHJIBHOMATHUTHBIX MaTepHaOB. JTO MO3BO-
JsIeT, B YaCTHOCTH, HMJICHTU(QHIMPOBATH JWAMarHUTHYIO
peaKkuuio CBEPXIPOBOJSIIET0 00pa3na Ha IPHIIOKEHHOE
HaMarHW4MBalollee MarHUTHOE I10Jie€ KaK PEeaklHio, Ipo-
THUBOIOJIOKHYIO TI0 3HAaKy 3aBeJIOMO IapaMarHUTHOMY
OTKJIMKY, CKa)keM, (heppOMarHUTHOro oOpasla, mpeacra-
BUB B OJHOM YHCJCHHOM Maciitabe BOCHPHUMYHUBOCTH
oboux 00pa3oB, Kak MOKa3aHO Ha pucC. 1.

C 1eJpl0 U3YYEHHH MarHUTHBIX CBOWCTB BELIECTB MbI
MOAN(HIIMPOBAIIA CBEPXIIPOBOIHUKOBBIN HYJIb-ITMKOBOJIBT-
merp (CHIIB), pa3paGoTaHHBIi HamMHu Ul HM3MEpEHHS
CBEpPXMAaJIBIX TIOCTOSTHHBIX (dC) HanpspKkeHWi BEMYMHOM 10
510 ° B [1,2], s u3MepeHust Takke ¥ NEPUOANIECKUX BO
BpPEMEHH (ac) CHT'HAJIOB, B YaCTHOCTH, TAKHUX, KaK HHAYKIIH-
OHHBIE CHT'HAJIBI, CIIOCOOHBIE HECTH MAarHUTHYIO MH(pOpMa-
ruro. Hamomuum, uto mpuranun padotsr CHIIB ocHoBan
Ha METOAE CpaBHEHHS H3MepseMoro dc HampspKeHHs ¢
KannOpoBaHHBIM dC HANpPsDKEHUEM ITyTeM MpeoOpa3oBaHus
MX Pa3HOCTH B ac HaNpsDKEHHE C IOMOIIBIO CBEPXIIPOBO-
JUIIIETO KIIF0Ya, CBEPXIPOBOASIIEE U HOPMAIBHOE COCTOS-
HUSI KOTOPOTO IEPUOAMYECKH KOMMYTUpyroTcsi. Curaai,
YIPaBISIOMMKA KOMMYyTaIuei, BeioupaeTcs B opme, He
coliepKame Mmapa3suTHBIX TAPMOHHUK Ha YacTOTE KOMMY-
Tanuu (M perucTpamnun) Fz, 9To W MO3BOJSIET PeaTn30BaTh
YKa3aHHYIO BBIIIE YYBCTBHUTEIHHOCTH MPHOOpA IO HAIPS-
xeHuro. O4eBHAHO, YTO TEM XKe CIOCO0OM M C TOH Ke
YYBCTBUTEIHHOCTBIO MOKHO M3MEpSATh U ac HAIPSIKEHUS
qactoToit F,, ecmu F, < F, (yHac F;/F, =3,5).

Pacmmpenne nerexrupyromux ¢ynkuuit CHIIB Ha ac
HaNpsDKEHUS, CBSA3aHHBIE, B YAaCTHOCTH, C MAarHUTHBIMHU
XapaKTepUCTHKAMU CpPEZAbI, ITO3BOJIMIIO CO31AaTh BBICOKO-
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Puc. 1. TlapaMarHUTHBIA (TIOJIOKUTENBHBIA) W AMaMarHUTHBIN
(orpunarensubiii) oTkaukn OJ(C caMOMHIYKIUM KaTyIIKd [ B
3aBUCUMOCTH OT MHAYKIUH MAarHUTHOTO TOJISI KaTyIIKH MpH Ha-
XOXKAEHHH B HeM o0pa3moB ¢eppura JMOO CBEPXIPOBOAHHKA
FeSe oobemoM ~1 MM

YYBCTBUTEIBHBI MHIYKIHOHHBIH MarHUTOMETp, MOJIpo0-
HOE OTHCaHne KOTOpOTo naHo B padore [3]. OcHOBOM Mar-
HATOMETpa ABJISIETCA B3aMMOHMHAYKIMOHHAs CHCTEMA,
TpeacTaBistomas coboi  BO3MYIMIHBIA TpaHChOpMATOp,
COCTOSIIINN U3 ABYX KOAKCHAIBHO BIOXKEHHBIX JIPYT B APY-
ra CBEPXIPOBOSIINX COJICHOMJIOB C OTHOLIEHHEM YHCEN
BUTKOB N|/N, =1:100. BJIC uHaykumu Mmaioro coie-
Houja & reHepupyeTrcs FapMOHMYECKHM TOKOM 7, coie-
HoWza 2 M M3MepsieTcsl HyJb-ITHKOBOJILTMETpOM. Cucrema
COJICHOM/IOB B OTAEIBHOM CBEPXIIPOBOAAIIEM SKpaHE BMe-
cte ¢ BeiBogamu K snementam CHIIB u camumu snmemeH-
TaMH JOTOJHUTEIBHO 3aKJIIOYEHBI B OOIIMI CBEPXIIPOBO-
I okpal. Mccnemyembiii oOpaser moMmemaeTcs: Tuoo
BHYTPb cosieHoua /, 00 BHYTPb OJTHOM M3 €ro CeKUuil B
cilyyae JBYXCEKIMOHHOM KOHCTPYKIHMH HaMOTKH. Haxo-
JICh B MHAYIIMPOBAaHHOM aCc MarHUTHOM HOJIe coyleHouna /
m00 OMHOHM W3 ero cekuui, oOpaser] mojaBepraercs Ha-
MarHU4MBaHHIO, U €r0 MarHUTHOE COCTOSHHE aHAIH3HPY-
eTcs 1o usMeHenno & mmbo &, p. ns usmepenus mar-
HUTHBIX XapaKTEPUCTUK B (QyHKIUHU TEMIIEpaTypsl 00paszen
TIOMEIAETCs] B BAKyyMHUPOBAHHBIH Mael, yCTaHOBICHHbIH
B KaHaje KaTyIKH /, Ha IuaTdopme, COEUHEHHON C Ha-
rpeBarelieM U JaTYMKOM TeMIIEpaTypHl.

CorylacHO 3aKOHaM MHIYKIUHM U CAMOWHIYKIWH, B CO-
JeHouzae / MHAYLHUPYETCsl HaNpsDKEHHE

L, 7,
&=L —+tM—=, 1
! 1o ot )
rae Ll — WHAYKTUBHOCTH Karymku /, a M — B3aumo-

WHIYKTUBHOCTH CUCTEMEI KaTymiek / u 2.

B MOMeHT «HyIb»-N3MepeHHs, T.€. IPH 3aHYJCHUH pa3-
HOCTH MEXAy ammmurynod msmepsemon OJIC uHAyKIMu
810 (3mech m ganee uHaeke «0» OymeT 0003HAYATH aMILIH-
Ty[IHBIC 3HAYEHMs) W KaJduOpoBaHHBIM dC HampsHKEHHUEM
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U g» TOK B KaTymike / 7, cTpeMuTCs K HyJIO, IEepeBOJIs
CHCTEMY B PEXHM XOJIOCTOro Xoia. B aToMm pexxume B 0T-
CYTCTBHE PE3HWCTHUBHBIX IIOTEPh B CBEPXNPOBOISAIIMX Ka-
tymkax / u 2 OJC & B xatymike / pasHa 3JIC B3auMous-

JTYKIIUH:

oz oD
§=-M—2=-""1, 2)
ot ot
q)l = (I)IOCOS(C!)xl+(p0); ‘1)10: BIOSI = ./\/1120 ,
rae S|, ®; u B) — ceucHWE, MarHUTHLIE MOTOK M MH-
JYKIHMS HOJs KaTyIIKd | COOTBETCTBEHHO; Z, — TOK B

KaTymke 2.

B COOTBETCTBUY C «HYIb»-IIPUHITUTIOM U3MEPECHUS MPH
ycnosun  F, < F; 4yBCTBUTENBHOCTH MO HANpPSKEHHUIO
8510 €CTh YYBCTBHUTENLHOCTh N0 dc Hanpsbkenuto OU, .
Tax, npu 4yBCTBHTENBHOCTH O& 0" 5Ug =107 B mu-
HUMAaJFHO M3MepseMBbIe BEIMYUHBI aMIUIUTYAHBIX 3HAYe-
HHI MarHUTHOTO NMOTOKA @ ¥ MHAYKUMM B; KaTyLIKH
1 cocTaBAT COOTBETCTBEHHO 8<I)10= 8510 /o, u 3B 0=
26510 /0.S;. Ilpu mapameTpax Hamiedl ycraHoBku (Fy =
=18Tu S; = 20 Mm?) 5710 COOTBETCTBYET BO3MOXKHOCTHU
(uKcHpOBaTh U3MEHEHUST MarHUTHOTO TOJISA B KaTyIike /
¢ paspenieHueM 10 OB 0= 107 Tc [31].

WupyunpoBaHHBI HAMAarHUYUBAIONIINM TI0JIEM KaTYIIKH
| HaMEHBITUI MarHUTHBI MOMEHT, KOTOPBIH MOXKET OBITH
ele 3aperucTPUpOBaH, T.€. CIIOCOOHBIN M3MEHHTh MHIYK-
IIUFO 3TOW KATYIIKH HA BEIUYHUHY 6310 , OUYEBMHO, Ompe-
JIETTUTCS pa3MepoM 00pa3ioB. JleHCTBUTEIBHO, BEITUYMHA
MarHUTHOTO MOMEHTa 00pa3IoB, HampuMmep ChepUICCKOn
dopmbl, cyte B, =4nVB/lsr), Tae ¥ — o0bem obpasua,
Hosy = 4nl'c em™/ome (ome = spr/l'c). Ilpunse pasymHOe
OTpaHWYCHHE pa3Mepa 00pas3IoB HA YPOBHE, CKaXeM, | MM
B TOTIEpEYHHKE U BBIpa3uB V' B cM™, a B B I'c, Haiinem, uro
WHIYyINPOBAHHBI MarHUTHBIHK MOMEHT oOpasla Takoro
pasmepa B Hoie 6310 ~107 T¢ cocraBut OB, ~ 1078 owme.
3TO KaK pa3 TOT YPOBEHb YYBCTBUTEIFHOCTH IO MAaTHUTHO-
My MOMEHTY, KOTOpbIil peanusyercs Tosnpko y SQUID mar-
HUTOMETPOB (CM., HampuMep, XapaKTCPUCTUKHA MAarHUTO-
metpa Quantum Design's MPMS 3, cauratorierocst 0THUM
u3 ayqmux). ITone3Hno, ojHaKo, 3aMEeTUTh, YTO 0OBEM 00-
pasma B 1 MM~ mouru B 1000 pa3 MeHbIIHiA, YeM 00beM 00-
pasuoB, TpeOyeMbIid I MOMyYeHHNS YKa3aHHOTO paspelie-
HUs 10 MarHUTHOMY MoMeHTy B SQUID marmutomerpax.
Bo03MOXHOCTh M3MEpEHHS MaJbIX WHIYIIUPOBAHHBIX Mar-
HUTHBIX MOMCHTOB BECEMa aKTyallbHa Kak H3-3a OOIIMX
npoOJIeM C TMOJYyYEHHEM OOpasLOB CIIOXKHBIX COECJUHEHUH
OONIBIINX Pa3MEPOB, TaK U M3-32 BO3MOXKHOCTH IPUMEHEHHUS
BEChMa MaJIbIX HAMarHUYMBAIOIINX MOJEH HU3KOI YacTOTHI,
MO3BOJISTIOIINX MHHAMH3HPOBATh BEPOSITHOCTH IMIPOSIBICHUS
MoOOYHBIX A (EKTOB, HATIPUMED TAKHX, KAK TUCTEPE3UCHBIE
SIBJICHUS, CIIOCOOHBIE HM3MEHSTh MCXOIHYIO (B OTCYTCTBHE
MOJIsI) MArHWTHYIO CTPYKTYPY OCHOBHOTO HOPMAaJbHOTO
cocrosiHusl. Hamu 310 OobecreumBaercsi IpUMEHEHUEM Ha-

MarHMYMBAIOIUX MOJIeH ¢ yactoToit 18 I'l u aMmuTymamMu
nopsiaka 1 I'c. [Ipu BHeCEHHH B MarHUTHOE TOJIE KATYIIKU
1 obpasna, criocoOHOTO, HAIpUMeEp, KaK CBEPXIPOBOIHU-
KM, U3MEHSITh CBOE BHYTPEHHEE IoJie NOJ JeHCTBHEM
BHEIITHETO IIOJIS, UCXOJHAS MArHUTHAs WHIYKIUS OIS
KaTyIIKd B OTCYTCTBHE 0Opasia Bl(uzl)(u — OTHOCH-
TeJNbHAs MarHWTHAsI MPOHUIIAEMOCTh) M3MEHUTCS Ha HEKO-
TOPYIO BEITUYUHY Bx(u), SIBIISOIIYIOCS. MAarHUTHOM Xa-
pakTepucTHKON oOpasiia. B pesynbTare OyaeT u3mMepeHo:

Biw) = Biu-1) By ®)

(3mecp W manee WHOEKCH, 00O3HAYAIONINE aMIUIATYTHBIE
3HAYEHMS BEJIMYHUH, OIMYIIEHBI.)

ITockomnbKy, cornacHo (2), MHAYKUUS MAarHUTHOTO MOJIS
npsMO IpornopHuoHansHa u3Mepsemoil OJ1C uHayKIMu u
By(u=1) = Ko 15 By = HosnPrs B =X H) (pu ma-
aeix H)), w3 BblpaxxeHuil (2) u (3) HeMeUIeHHO CIeayeT

b ~be=n _ Biw ~Bip=n _, Buw

+ =ty (SI).
Eiu1) Biu-1) By
“
3neck ¥, (SI) m Hosp) — COOTBETCTBEHHO MArHHTHAS

BOCIIPHMMYHMBOCTh W MarHUTHAs TOCTOSHHAs B CHCTEME
CH. Takum 00pa3oM, OTHOCHTENbHAS BEIMYMHA WU3MEHE-
aus DJ1C vHAYKIMY KaTymky / (MM OJHON U3 ee CEKITHH)
CTPOrO paBHA BEJIMYMHE MArHUTHOW BOCIPHUUMYHUBOCTH
obpasna B MHAYNHUPYIOMIEM MarHATHBI MOMEHT 00pasIia
noJie Katymku / (WU OJHON U3 ee CeKI[Hii), eclTu 00paselr
B OTCYTCTBHEC HAMarHWYMBAIONICTO TOJs HE oOlamaer
CHOHTaHHBIM MarHUTHBIM MOMeHTOM. [Ipyu 3ToM BennunHa
Xx = Xs = —1 JUIsl CBEpXNPOBOHMKA O3HAYAET PABEHCTBO
U TPOTHBOIOJIOKHYIO HAMPABICHHOCTh BEKTOPOB HMHAYK-
MM HaMarHWYMBAIOIIErO MOJS W MOJS HE3aTyXalolInuX
TOKOB B oOpasue, By—j) =-B,q), B coorBercrBum ¢
JMaMarHATHBIM OTKJIMKOM 00pa3lia, MOMEIICHHOTO B Mar-
HUTHOE TOJIe, 1o cMBICTy 3 dekra MeliccHepa.

Beliie 0TMEUanoch, 4To 3Ta BEMYMHA BOCIIPUUMYHBOCTH
MO a0CONTIOTHOMY 3HAYCHUIO CPABHUAMA C TOJ0KUTCIEHBIMA
3HAYCHHUSAMHU MAPaMATHUTHON BOCIPUHMYHUBOCTH HEKOTOPBIX
(heppOMarHeTHKOB, YTO TO3BOJIECT MPEIACTABIAThL 00a THIIA
BOCIIPHUMYHBOCTEH B OJHOM MaciuTade, HCIHONb3ysl 3HAK
X, beppomarseruka xak KOHTpOJbHbIH. Poiib KOHTPOJIB-
HBIX 00pa3LOB C 3aBEJOMO W3BECTHBIM 3HAKOM ) BBIIIOJIHS-
i QEppUT C MOJIOKUTETBHBIM M CBHHEI C OTPHIATEIIEHBIM
(B CBEpXIPOBOIAIIEM COCTOSIHUM) 3HAKAMU BOCIIPUUMYHBO-
ctu. MneHtudukanus 3HaKOB 0COOCHHO Ba)KHA TPH H3ME-
PEHHAX C UCTIONH30BAaHHEM KOMIICHCAIIMOHHOHN JBYXCEKIIU-
OHHOM KOHCTPYKLMH KaTyIIKK / BBUIY MaJOCTH 3HAYCHUS
Benmmannbl A&y, = &, — &), KOTOPAs MOXKET UMETH JIO-
0ol 3HaK M3-3a HEW30EKHOW KOHCTPYKTUBHOW HECUMMET-
PUYHOCTH CeKIMit a 1 b. IIpu 3TOM, MOCKOJBKY 0OOpaselr
BCET/Ia MOMEIACTCS B TIOJIC TOJBKO OJHOM W3 CEKIIHid, Ha-
MarHMYHMBAIOIIAM TIOJIEM JJIi HErO OCTaeTCs IMOJIE TOJBKO
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9TOH CeKLMH, KaK U B CIIy4ae HCIOIb30BAHUS OIXHOCEKLIH-
OHHO} HAMOTKH KaTyIIKy / (IIPU TOM K€ YHCIIC BUTKOB, YTO
My KaKHOW cekumm), Tak uto Beerma &,p > AL, a
A& (1) = Elaqu) —Eipu=1)- OTCIONa, NP HCIONB30BAHUN
KOMIICHCALIMOHHOTO BapUAHTA HAMOTKH KATYLIKH / ¢ H3Me-
pSeMbIM HanpskeHneM Ha nelt A&, ;, BOCIPUMMYHBOCTD
OIPE/ICIIUTCS BBIPAKCHUEM:

Xx = My —1= A&y pw)/Eraqu=1)- (%)

B ciyuae, ecnin BHOCHMBIN BO BHEIIHEe MOje oOpasern
W3HAYaJbHO 00JIaa) CIIOHTAHHONH HaMarHUIeHHOCThIO (JTH-
00 OCTaTOYHON HaMarHMYEHHOCTHIO H3-32 HETIOJNHOTO Iie-
peMarHuuuBaHus) ¢ HHAYKnued B TO BeIpaskeHHe (3)
MO’KHO OBLTO OBbI 3aITUCATh B BUJIE

x(sp)>

= +
Biw) = Biu=1) + Bx(sp) By (©)
TJe MepBbIi 3HaK «+» BoIOpan s ciyqas By —q) | By(sp)
T.. VIS CITydasl COBIAACHHS HATIPABICHHS CIIOHTAHHON Ha-
MarHUYeHHOCTH 00pasiia ¢ HAIPABICHHEM HHIYIHPYIOIIETO
TI0J1s, KaK 9TO JOJDKHO UMETh MECTO TP HAMarHHYMBAHHH

(heppomMarHuTHEIX aToMoB. OTCrOIA

M B
=1ty Bi=t) T Bu(p)
=+ =4y, (1-0); =By /By (7)

rae X, , KaKk M npexse, 0003HaYaeT TONBKO Ty YacTh BOC-
NPUUMYHABOCTH, KOTOpasi CBA3aHA C M3MEHEHHEM HHAYK-
IIIH BO BHEITHEM TIOJIE.

Ha puc. 1 moxazana peakiust 3/1C caMOMHIYKITUHN Ka-
Tymk# / (B OXHOCEKIHOHHOM BapHaHTE HAMOTKH) & Ha
MOSIBIICHUE WHIYIIUPOBAHHBIX MATHHUTHBIM IIOJIEM JTOH
KaTyIIKd MAarHUTHBIX MOMEHTOB 00pa3loB ¢epputa u
CBEPXIPOBOAAIICTO XanbkoreHuaa FeSe pasmepom okoio
1 MM B MOTIEPEYHUKE B MAIBIX TOJSIX C MHIYKIHEH TOPSII-
ka 1 I'c mpu Temmeparype >XUAKOTO Tenus. BumHo, 4to
obeppur  yBemmumBaeT (AE, >0), a CBEpPXIPOBOIHHK
ymenbmaet (A€, <0) MHIYKIOHIO OIS KaTyIIKH [, yKa-
3BIBasl, 9TO HaMarHWYHMBaHUE (EPPOMATHUTHBIX BEIIECTB
MPOUCXOIUT B HATPABICHUU HHIYIUPYIOIIETO IO, T.C.
nmapaMarHUTHBIM 00pa3oM, a MarHUTHBIH MOMEHT CBEpX-
MPOBOJTHIKA HAIMPABICH B MPOTHUBOIIOIOKHOM HArpaBiie-
HUM, OTBEYas TUAMATHUTHOMY IMOBEICHHUIO 00pasla, CBs-
3aHHOMY, pasymeercs, ¢ dpdekrom MeiiccHepa — BO3-
HUKHOBEHHEM MAarHHUTHOTO IIOJI HE3aTyXaloIIUX TOKOB B
CBEPXIPOBOAHMKE B HANPABICHUU, IMPOTHBOIOIOKHOM
HaIpaBJICHUIO HHAYIHPYIOMero noisd. V3 naHHbBIX, IpHUBe-
JICHHBIX Ha PUCYHKE, CICIYET, YTO JUAMATHUTHBI MOMCHT
obpaszma FeSe oobeMoM 1 MM~ B CBEpPXIIPOBOISIIEM CO-
crosuuu B moje 1 I'c cocraBmser nopsaka ~10 ~ sme,
BKITIOYAsi BOSMOXKHBIH BKJIAJ] OCTATOYHONH HaMarHUYEHHO-

CTH, CBSI3aHHBIH C NEpEeMarHUYWBAaHHEM B IEPEMEHHOM
HaMarHu4duBaioneM mnoie. [1o cpaBHEHUIO ¢ YYBCTBHUTEIb-
HOCTBIO MarHUTOMETpa (CM. BBIIIE) 3TO BEChbMa OOJIbIIAS
BeIMYMHA JaXKe IS TaKuX HeOONmpIIMX o0pasmoB. Bcee
MPEJICTABIICHHBIC Jaiee Pe3ybTaThl M3MEPCHUN MarHuT-
HBIX M TPAHCIIOPTHBIX XapaKTEPUCTUK O0Opa3IOB pPa3HBIX
MaTepHaJIoB MOJYYeHBI Ha 00pa3ax WMEHHO TaKoro 00b-
eMa (I MM™) ¢ CpaBHUMBIMH HUHAYIIUPOBAHHBIMH MarHUT-
HbIMH MOMeHTaMu ~10 ~ sme.

Ha oOpasnax sxene30coiepKanyx CBEPXIPOBOTHUKOB C
YKa3aHHBIMH 00BbEMOM W MArHUTHBIM MOMEHTOM MBI IIPO-
BEJIM TapaUIeIIbHBIC U3MEPCHUS TEMIICPaTypHOTO TIepexo/ia
MarHUTHON BOCTIIPHUMYUBOCTH K €¢ TUAMATHUTHBIM 3Hauc-
HUSM B CBEpPXIIPOBOSIIEM cocTosiHiH pu padore CHIIB B
pPeKNME MarHUTOMETpa W TEMIIEPAaTYPHOTO PE3HCTHBHOTO
CBEPXTPOBOJIsIIEro nepexoa npu padore CHIIB B pexxnme
BONbTMETpa. DH3HYECKOe OTIMYHE CTPYKTYyp OOpasIoB
FeSe u LaOFFeAs no3Bonuno CpaBHUTH XapaKTep yKa3aH-
HBIX TIEPEXOJIOB JIJIsI MOHOKPUCTAJLUTYCCKON M TpaHyIIUpO-
BaHHOW (ha3. /[y cpaBHEHUs IMMONYYEHHBIX PE3YJIBTATOB C
XapaKTepOM TEPEXOI0B y TPAIUIIMOHHOTO CBEPXIIPOBOIHU-
Ka COOTBETCTBYIOIINE W3MEPEHUS TIEPEX0I0B ObLIM MPOBE-
JICHBI HA BBICOKOYHCTOM MOHOKPHCTAJUTHYECKOM CBHHIIE.
Kpome Toro, it naeHTH(UKAIMN 3HAKa HAMArHMYSHHOCTH
y 00pasIoB ’KeIe30CoIepKAIINX CBEPXIIPOBOTHIKOB OBLIO
UCIIONTb30BaHO (hePPOMATHUTHOE MOBEICHHE HAMarHUYCH-
HOCTH y ()eppuTa, XapaKTepH3yeMOoe apaMarHUTHBIM T10JIO-
JKUTEIILHBIM 3HAKOM HAMAarHUYEHHOCTH. V3MepeHmst mar-
HUTHBIX TEPEXOJI0B MPOBOAWINCH IMPU JBYXCEKIIMOHHON
KOMITCHCHPYIOIeH KOH(UTypanui KaTyIIKA /.

Ha puc. 2—4 B oguHakoBOM MacmTabe TeMrepaTypHOn
IIKAJIBl [TPUBEICHBI PE3yJIbTATHl M3MEPCHHS TEMIIepaTyp-
HOW 3aBHCHMOCTH MarHMTHBIX MOMEHTOB 00pa3roB FeSe,
LaOFFeAs u Pb B equHUIIAX AHaMarHUTHON BOCIIPHAMYH-
BOCTH BMECTE C JTAaHHBIMH IO TEMIICPaTypPHOI 3aBHCHMO-
CTH COTIPOTHMBIIEHHUS TeX € 00pasloB B 00J1acTH MarHuT-
HOro (KpuBble /: X, W ¥,) M PE3UCTHBHOTO (KpHBBIE 2:

0,2

—
..... 2 g
0 e 0,6
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1 o }
0,2+ ; .
|§ 7 o 02 """""" O o ° 704 é
04-", & 3
8 =
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o6l 4 eSe 102
0.8 |
@O --O —
-1,0 ! I | | I L ! 0
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Puc. 2. (Ounaiin B nere) MaruutHslil (/) (B mepeMeHHOM TOJIE
~1TI'c) u pe3ucTuBHBIHA (2) CBEPXIPOBOASIINE NIEPEXOALI B MO-
HOKpHcTaJundeckoM obpasue FeSe o6vemom 1 MM B GbyHKIH
TeMIIepaTypEbL.
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Puc. 3. (Ounaiin B nBere) MaruutHslil (/) (B mepeMeHHOM TOJIE
~1I'c) u pe3ucTuBHBI (2) CBEpXIPOBOJIINE IIEPEXOBI B Ipa-
HynupoBaHHOM obOpasie LaOFFeAs o6vemom 1 MM B byHKIMN
Temneparypbl. CHMBOJIBI pa3HOH ()OPMBI Ha KPHUBOH (2) OTHOCAT-
Csl K pa3HBIM IIMKJIaM U3MEPEHHUI.

R/Rygg ) cBepxmpoBoisiiux mepexonos. CpaBHeHHe
kpuBbix [ n 2 mia FeSe u LaOFFeAs (puc. 2 u 3) obHapy-
JKUBACT OTIUYME XapaKTepa ¥ IOJIOKEHUS Ha TeMIepaTyp-
HOW INKaje YKa3aHHBIX CBEPXIIPOBOIAIINX MEPEXOIOB,
3aBHCAININE KaK OT THIA BEIICCTBA, TAK M OT (PU3UUCCKOM
CTPYKTYpHI 00pa3noB (MoHOKpuctamtnieckoit y FeSe u
rpanymupoBaHHoil y LaOFFeAs).

B gactHOCTH, KaK BHJHO Ha PHCYHKaX, Y U3y9eHHBIX 00-
PasIIOB JKENE30COAEPIKALINX CBEPXMPOBOIHNKOB I PEKTHB-
Hasi BOCIIPUUMYHUBOCT X, > —1 Ipu Tex TeMneparypax, rie
yKe HaOIMIOIaeTCsl PE3UCTHBHAS CBEPXIIPOBOUMOCTb.

Kpome Toro, mmeer MecTo KapIUHAIBHOE OTIHMYUE Xa-
pakTepa IMOBECHUS U MOJIOKCHUS Ha TeMIIepaTypHO IIKa-
Jie MATHUTHBIX MIEPEXO0JI0B Y 00pa3I[OB B MOHOKPHCTAJLTHYC-
ckoit (FeSe) n rpanymupoBanHoii (LaOFFeAs) dazax. Tak,
JUTS MOHOKpHUCTa/TH4ecKoro obpasna FeSe otmmume mar-
HUTHOTO W PE3UCTHBHOTO CBEPXIIPOBOIINX MIEPEXOI0B HE

7,1
0 -
- e 2 16,0
| - i ¥
02r Jase
04k 1 1 &
>§ 047 s B6 %
,' { =
06 d 04
-0,8 Pb _-1’2
_1?0 B 1 O
| | | | | | |
2 4 6 8 10 12 14 16 18

T, K

Puc. 4. (Onnaiin B nBete) Marautasii (/) (B mepeMEHHOM I10JIe
~1TIc) u pe3ucTuBHBIH (2) CBEPXIPOBOIAIINE IEPEXOABI B
MOHOKpHCTaIIIeckoM obpasne Pb o6bemoMm 1 MM~ B dyHKINH
TeMIEePaTyphl.

CHJIBHO BBIPaKCHO, OCOOEHHO B ITOBEACHHH, U, KAK MBI IO~
JaraeM, BBI3BAHO HEKOTOPOH HEOTHOPOIHOCTHIO CTPYKTYPBI
oOpa3na, O dYeM, IO-BHIUMOMY, CBHUAETEILCTBYET IIOHHU-
JKeHHasi npuMepHO Ha 4 K 1O OTHOIICHHIO K M3BECTHBIM
3HaueHwsiM Juist FeSe temmeparypa pe3ncTHBHOTO CBepX-
MPOBOJAIIETO Tepexoaa. B To ke Bpems y rpaHyIMpOBaH-
HbIX 00pasnoB LaOFFeAs moBenenvie u moyoxeHne 00Ccyx-
JAeMBIX TIEPeXO0JI0B OTIMYaeTcs KadecTBeHHO. Hakower,
00Hapy»EHO OTJIMYHE 3HAKa MAarHUTHOW BOCHIPHUUMYHBOCTH
y ob6pasuoB FeSe n LaOFFeAs B nx HOpMaJIbHOM HECBEpX-
MPOBOSIIEM COCTOSTHHH.

OTMeueHHbIe 0COOCHHOCTH CBU/IETEIBCTBYIOT, BO-TIEp-
BBIX, O PA3JIMYHON TEPMOJMHAMHYECKON MPHUPOJIE MarHuT-
HOTO ¥ PE3UCTHBHOTO CBEPXIPOBOMANINX IEPEXOIOB Y
CHJIbHO aHM30TPOIHBIX COCAMHEHUH, KAKOBBIMU SIBJISIOTCS
FeSe n LaOFFeAs u, BO-BTOPBIX, O paMaTHIECKOM BIIHSI-
HUHM (U3UYECKON CTPYKTYpHI OOpa3lOB Ha MOBEACHHE U
TIOJIOKCHHE Ha TEMIEpaTypHOH IIKale 3THX IEepPEXO0B.
Yka3aHHBIE OTJIMYUS OCOOCHHO ITOKa3aTeNbHBI HA (OHE
XapakTepa TexX k€ IepeX0ol0B Y TPAANUIMOHHBIX CBEPXIIPO-
BOJHMKOB. Tak, y 00pasna 4ucToro MOHOKpPHCTAITHYECKO-
ro Pb ¢ TOUHOCTBIO JI0 OLIMOKH pa3pelieHus TeMIIepaTyphl
MOJIOKEHUS 000UX CBEPXIPOBOIANIINX HEPEXOI0B HA TEM-
nepaTypHOll IIKaje NMpakTHYECKH coBHazaioT (puc. 4), a
3HAa4YE€HHE MAarHUTHOW BOCIPUUMYHBOCTH B CBEPXIIPO-
BOJAIIEM COCTOSHUH OTBEYAET CTaHAAPTHOH BEIHYMHE
Xx = Xy =—1, o3Hauas monHoe mnposiBaeHHe 3ddexra
Meticcuepa.

CyMMUpYsl OTIIMYUTEIBHBIE OCOOEHHOCTH PACCMOTPEH-
HBIX CBEPXMPOBOSIINX MEPEXOJ0B, MOXKHO CIEIATh Clle-
JYIOIINE BBIBOJIBL. o

1. Hemomnerit s dexr MeticcHepa (y, > —1) y xeneso-
COJIEpKAaIINX CBEPXIPOBOJHUKOB, IO-BUINMOMY CBSI3aH
CO CIIOHTAaHHOWH HAaMarHW4YEHHOCTHIO aTOMOB Xeje3a (CM.
BeIpaxkeHue (7)).

2. PagukanbHOE OTJIMYHME TOBEIEHHS M TOJOKEHHS Ha
temnepatypHoii mxane kpuBbX X, (T) u R(T)/Ryogx ¥
rpanynupoBaHHbIX 00pasmoB LaOFFeAs (puc. 3) cBuze-
TEIBCTBYET O HAJIMYHMH, TIOMUMO (YHIAMEHTAIBHOTO, OT-
BETCTBEHHOT'O 33 CBEPXIPOBOJUMOCTh TPaHYJI, €IIe U MeXa-
HU3Ma, CBS3aHHOTO C B3aWMOJACHCTBHEM TpaHyn [4—7].
JleficTBUTENBHO, B TO BpeMs KaK TPAHCIIOPTHBINH TOK B CHITY
NEPKOJSIIMK  M30MpaTeNIbHO OXBATHIBAET OrPAHHMUYCHHYIO
LIETIOYKY TPaHyJ, OTBETCTBEHHYIO 3a IEpeX0j K PE3UCTUB-
HOHM CBEpXIPOBOANMOCTH BCEro 00pasiia, MarHUTHOE TI0JIE C
CaMOro Hayaja BO3JCHCTBYET Ha BECh aHCAMOIb TpaHyI,
y4acTBYsI B HOSIBIICHUM JHAaMAarHUTHOTO OTKJIMKA NP Iepe-
XOJIe B CBEPXIPOBOJIIEE COCTOSHHUE, KOTOPBIN 3aBUCUT OT
B3aMMOJICHCTBHSI BCeX TpaHyd aHcamOms. MexaHu3MaMu
TaKoOTO B3aMMOJAEHCTBHSI MOTJIM ObI OBITH CHHH-TIOJSIPU30-
BaHHOE TYHHEIMPOBAaHHE 3JIEKTPOHOB [4—6] ymbo mMarHur-
HOe B3auMoJeiicTBHe Buxped [8], a MX pe3ynbTaToM —
CMEIIaHHOE COCTOSIHUE TPaHYJMPOBAaHHBIX OOPa3LOB MpH
MarHuTHOM CBEpXIIPOBOJAIIEM II€pexojie, YIIHpSIoniee
Tepexo]] 1o TeMIeparype.
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Hampumep, B pabore [6] moka3aHo, YTO BEPOSITHOCTH
TYHHEJIUPOBAHUS CIMH-TIOJSIPU30BAHHBIX JJICKTPOHOB ME-
KTy IBYMsI TPaHYJIaMH MOXET OBITh IIPEJCTABICHA B BUJIC

Tigpe o< (1/2)(ng +n )*[1+ P? cos 6], (8)

rae P=(np —ny)/(np +n)) — xodppuument nonspusa-
LMK 7q | — IJIOTHOCTH COCTOSHMI JIICKTPOHOB Ha YPOBHE
depmu cO CIMHOM BBEpX M BHU3 COOTBETCTBEHHO; O —
YroJl MeXIY HalpaBICHHAMH HaMarHHYCHHOCTH COCEIHHX
rpaHyil. YCpemHeHHe 10 BceM IpaHyJIaM, KaK 3TO MBI Jiefa-
71 B [7], IPUBOIUT K BBIPAKECHHIO

%~ (Cispr) = K(S) -S3) = k(cos8) = k[coth(J/T) — (J/T) ],

(€))

rac

k=(1/2)(n +n1)? P*g(U), (10)

U — BBICOTa MEXKIPaHYJIBHOTO MMOTEHIIMATHLHOTO Oapbepa,
J — oOmenHnas sHeprus. [lomaras k KOHCTAaHTOW B TeMIIe-
paTypHOM HHTEpBalie Nepexoja, Hainem, YTO OCHOBHOM
BKJIaJl B TEMIIEPATypHYIO 3aBUCHUMOCTh B 00JIaCTH IEPEX0-
Jla CBsI3aH CO CIIMHOBOW KOPPETAIMOHHOW (YHKITUEH
(cos0) . Ha puc. 5 BUAHO, YTO OHA XOPOILO OIUCHIBAET
VIIUPEHUE W TOBEACHUE MArHUTHOTO CBEPXIIPOBOJIAIICTO
Tepexo/ia rpaHyIMpoBaHHoro obpasua ¢ k= 0,7.

3. 3HauynTenbHas MOJNOXKUTENbHAs BenuunHa ) y FeSe
B HECBEPXIPOBOJIAIIEM COCTOSHUM (pHC. 2) OTBeUaeT dep-
POMAarHUTHOMY YIOPSAOYECHUIO MarHUTHBIX aTOMOB JKeJe-
3a MPH UX BBICOKOH KOHIIEHTPAIMH Y 3TOTO BEUIecTBa. JTO

0,8 —-0,50
0,6F --0,55
0,4 B —-{-0,60
02F LaOFFeAs +-0,65
_of -0,70
< 7L -0,754
—0.21 0,80 8
-0,4 B 0,85 \
—0,6[- —0,90
08 /~ % = k<cos®> (k=0,7) --0,95
10 1 0 11 L 1-1,00

|
0 10 20 30 40 50 60 70
T,K

Puc. 5. (Onnaiin B 1ete) YUIMpeHUne AUaMarHUTHOTO CBEPXIIPO-
BOJIAIIIETO Iepexosia rpanyaupoanHoro oopasna LaOFFeAs ()
KaK CIEJICTBHE TEMIIepaTypHOH 3aBHCHMOCTH CIMHOBOH Koppe-
nsiunoHHON QyHKIHKH ADM MeXTrpaHyIbHOTO B3aUMOJICHCTBUS B
HaMarHUYIHMBAIOIIEM I10JIe ¢ MHAyKnuel nopsiaka 1 I'c (crurommnas
JIUHHS)

MOATBEPKAAET PEANUCTUYHOCTh MOJENN CIIMH3aBHCUMOIO
paccesiHus 30HHBIX 3JEKTPOHOB IIPU TAKOM YHOPSIOUYEHHU
B YCJIOBHSIX aHU30TPOITHOIO OOMEHHOTO B3aUMOJCHCTBUS,
MIPEAIOKEHHOM HaMU paHee Uil OOBSCHEHUs! KBaJpaTHd-
HOM 3aBUCHMOCTU MarHUTOCONPOTHUBIIECHUS MO MAarHUTHO-
MY TIOJTFO B O0JIBIIUX mMoJisx [9].

B 3akmroueHne, Ha OCHOBaHHMHU PE3YNIBTATOB HAIUX JKC-
MEPUMEHTOB Mbl KOHCTaTUPYyeM, YTO B 0Opasliax C aHU30-
TPOIHON IPOBOJUMOCTBIO, KAKMMH SIBIIAIOTCS JKENE30CO-
JeprKallue CBEpXIPOBOAHUKY, KUHETHKA MarHUTHOTO U pe-
3UCTHBHOTO CBEPXMPOBOAAIINX NEPEXOIOB MO TEMIIEPAType
U X TNOJIOXKEHUE Ha TEMIIEpaTypHOH IIKaje HE MOTYT COB-
najfaTb B CHJIy OTJIMYUS MEXaHHM3MOB, OTBETCTBEHHBIX 3a
TEMIIEpaTYPHBIM CBEPXIIPOBOISALIMNA MEPEXO] B NPHUCYTCT-
BUHM BHEIIHETO MAarHWTHOTO TIOJII W PE3WCTHBHBIA TpaHC-
MOPTHBIN CBEPXIPOBOJAIIMN EPEXO] B OTCYTCTBHE TaKO-
BOT0, 0COOEHHO B YCIIOBHSAX CTPYKTYPHOH HEOTHOPOIHOCTH.

Beipakaem Omaromaprocts O.I'. IlleBuenko 3a moies-
Hble quckyccuy, a Takxke JI.A. YapeeBy u A .H. BacunbeBy
3a IpenocTaBiIeHue 00pa3IoB HKEJIE30C0 IepIKAIIUX CBEPX-
TIPOBOHUKOB M 00CYKJICHUE NX CBOMCTB.
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w

Magnetic and resistive superconducting transitions in
the iron-based compounds FeSe and LaOFFeAs

Yu.N. Chiang and M.O. Dzyuba

Using a null-picovoltmeter modified into a highly
sensitive magnetometer, for the first time we compare
the temperature behavior of magnetic and resistive
transitions to the superconducting state for the samples
of iron-based compounds FeSe (monocrystalline) and
LaOFFeAs (granular) as well as the behavior of those
transitions for the conventional single-component su-
perconductor (Pb). It is found that the nature of the
temperature behavior of the above transitions in iron-
based superconductors, unlike that in Pb, is thermody-
namically different, in LaOFFeAs granular samples
the difference being radical. It is also found that the
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magnetic susceptibility of FeSe samples in the non- PACS: 74.70.Xa Pnictides and chalcogenides;
superconducting state is positive, indicating a ferro- 74.25.F— Transport properties.
magnetic nature of the ordering of the local spins of

iron ions. The susceptibility of LaOFFeAs samples in Keywords: null-picovoltmeter, magnetic measurements,

this state remains diamagnetic. The features of the su- magnetic and resistive superconducting - transitions,

perconducting transitions found are analysed. spin-dependent scattering.
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