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6a11aJ1blKl1H H.1,1. 11 .Qp. 14-91-207 
· CneKTpbl nornou.ieHl11;1 TOHKl1X n11eHoK Y~a_i.Cu3 01 .0 _ 

. np11BO.QA.TCR pe3yJ1bT8Tbl 113MepeHl1H TeMnepaTypHblX ?aBl1C:11MOC:Tei1 cneKT· 
pas nornoUJ,eHl1A TOHKl1X nJleHOK COCTaBa YBa2 CuJ 07 -6 "13MepeHl1A npose.Qe
Hbl B 11HTepsane T~Mnepinyp o6pa3UOB: 77 ,,:;;; T _,;;;; 300 K. q6Hapy>KeHO 3Ha'l11• 
TeJlbHOe pa31111<111e · cneKTpos · nornoUJ,eH11H csepxnposo.QA UJ,11x 11 Hecsepxnposo-
~AUJ.11X n11eH01< n~11 pa3HblX TeMnepaT~pa><. · · • · 

Pa6oTa · BblnOJlHei-rn s _na6opaTOpl111 csepxBblCOKl1X :mepr1111 01,1Al,1. 

Coo6me1me Qfil,e.i:t~eHHorq HHCTHTyTa R,nepHblX Hccne,o;OB8HHH • .Ily6aa 1991 
~ . ~ . ' . . .. ' . 

. nepeso.Q aBTOpOB 

Balalykin N .I. et al. 14~91-207 

Absorption Spectra of Thin Films YBa2 Cu 3 01 -o 
The te,rnperature d~pendence of ab;orption ~pectra measurements of thin 

films YBa2 Cu3 0 7 •0 is given. -The measurements were done_ in the P.attern _ tempe
rature range 77 K ~ T ,;;;; 300 K. A significant distinction in absorption spectra 

_ of superconducting. arid normal -films at different_ temperatures is discov_ered. 
/ 

· The investigation has been performed at the Particle Physics Laboratory, 

JINR. 

~ 

Communication of the Joint Institute for Nuclt>ar Research. Dubna 1991 



B pa6oTaX / I -
2 

/ npoBO,ll;liJUICb HCCJie,ll;oBamm cneKTpOB OTpaJR:eHIUI H no

rnomemm nneHoK YBa 2 Cu 3 01 -li (1-2-3) Ha noAJIO)KKax Mg; SrTiO3 c uenbro 

BbUIBJieHHH KOppeJIHUHH ornIB!eCKHX xapaKTepHCTHK H B03MO)l(HblX Mexa

HH3MOB CBepxnpoBO,ll;HMOCTH. 113MepeHHH npOBO,ll;HJIHCb B o6JiaCTH ,ll;JIHH 

BOJIH v ~ 200 CM- 1 
, TaK 'ITO HCCJie)J;OBaJiaCb q>OHOHHaH crpyKTypa pellleTKH 

(1-2-3) H, COOTBeTCTBeHHO, BJIHHHHe OXJiaJR:,ll;eHHH. UeJib HalllHX HCCJie,ll;OBa

HHH - H3MepeHHe cneKTpOB nornomeHHH B 6JIH)l(Hett o6JiaCTH- HHcppaKpaCHO

ro (HK) ,ll;Haila30Ha, r,ll;e npoHBJIHeTCH :meKTPOHHaH KOMilOHeHTa. 113Mepe

HHH npOBO,ll;HJIHCb Ha nJieHKaX, HaHeceHHblX MeTO,ll;OM HCnapeHHH H3 Tpex HC

TOlJHHKOB. B KatJ:eCTBe HCTOtJ:HHKa Ba HCilOJib30BaJiaCb MHllleHb BaF 2. Ilo,!1;

po6Ho TeXHOJIOrHH OilHCaHa B pa6orn13 1• B pe3yJibTaTe TeXHOJIOrHtJ:eCKHX 

npoueccoB 6bIJIH IlOJiytJ:eHbl O,ll;HOcpa3Hbie CBepxnpoBO,ll;HII.J;He nJieHKH C lllHpH

HOH nepexoAa T = 4-;.5 K H HatJ:aJioM nepexoAa Teo = 92-;.88 K. B KatJ:ecTBe 

no,ll;JIOJR:eK HCilOJib30BaHbI MgO, Al 2 O 3 , SrTiO 3 • Tonrn;HHa nJieHoK 6hIJia 100 
H 800 HM. 11 

861/,0!Jbl C 
oopa3~ct. 

#rOHT'p.T 

PHc,1. BnoK-CXeMa cneKTPOMeTpa C npoKa'IHbIM omH'lecKHM KpHOCTaTOM, 

a Gtnn•.bri::~iL~ii 1mcTu1'y1 1 j !:/4'!~.!lLi:K acc.,~i,onituna i 
I! GHSIH•lOTEHA I 
~ ::=; 



2•na')A, uJ M.& OJ 
f·cneKrp YBaz Cu3 0 7-S 

a 

.,t{,«11) ti.O .n 

f-c11e1rrp Y8az u..J o,.tF 
2 -11oa.n0Jfoc.::. 

_,.{ (MKM} 

0 j =4,28MKM 

r,._ 

t-'r '1 T 

78 80 82. 

T 

4.0 

I 

I 

I 

' 
T(K 
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PHc.2. Cl>parMeHThl Y'IBCTKOB cneKTPOB npo

nyCKllllHR WIii nneHKH YBa2 Cu3 o, -0 TOJI· 

mHHOH d = 800 HM. 

HccneAOBamrn: cneKTpoa norno
memrn: npoBOAHJIHCh Ha MOAHqmun
poaaHHOM HK cneKTpoMeTpe 
HKC-31, a KOTOpbIH 6bm BMOHTHpo
BaH npoKaqHon omnqecKHH Kpno

CTaT (pnc.1) . Ha nepaoM nane m

MepeHHH npoBOAHJIHCh B HHTepaane 
TeMnepaTyp 77 K ,;;;;; T ,;;;;; 300 K. 

B cneKTpax nponycKaHHH nneHKH 

TOJlIUHHOH d = 800 HM o6Hapy)KeHbI 

IlOJlOCbl nornomeHHH (CM. pnc.2), 
pacnOJIO,KeHHbie Ha AJIHHaX BOJIH 

X = 3,2, 4,3, 5,28 MKM. Ilpn Tonmn

He d = 100 HM 3TH nonochI nornome
HHH npaKTnqeCKH He BHAHbl. B Ae

rpaAHpoaaHHbIX nneHKaX IlOJlOCbl 4,3 
n 5,28 MKM He Ha6JIIOAaJIHCh, a AJIH 
IlOJlOCbl X = 3,3 MKM nornomeHne 

yaeJinqHBaeTCH npHMepHO BABOe. 
IlpoBOAHJIHCh AeTaJibHbie HCCJie

AOBaHHH cneKTpOB nponycKaHHH npn 
OXJia,KAeHHH o6pa3UOB B KpHOCTaTe 
AO a30THon TeMnepaTyphI. B npouec
ce H3MepeHHH 6hUI o6Hapy,KeH CKa

qoK a cneKTpe nornomeHHH a6nn3n 
a30THOH TeMnepaTypbI (pnc.3). 
KoHTPOJihHbie HCCJieAOBaHHH noKa3a
JlH, qTo 3TOT CKaqoK CBH3aH C KOH

AeHcauneii a30Ta Ha BHYTpeHHHX OK
Hax KpHOCTaTa. Ilpn 3anoJIHeHHH 
BHyTpeHHen py6alllKH KpHOCTaTa re

JIHeM aHOMaJIHH a cneKTpax nponyc
KaHHH ncqe3JIH. 

PHc.3. Cl>parMeHT annapaTypHoro cneKTpa 

nponyCKaHHR nneHKH B6JIH3H a30THOH 

TeMnepaTYphl. 

'' 

ii\ 
'1!1 

!' 

i,) 
,,, 

PHc.4. 3aBHCHMOCTb OTHOCH· 

TeJihHOro nponyCKaHHR CBepx

npOBOARI.I.IHX nneHOK 

YBa2 eu3 01 -o OT TeMnepaTyphI. 

Ilpn oxna,KAeHHH o6-

pa3UOB (l-2-3) AO T=77 K 

o6Hapy,KeHbl CJieAYIOIUHe 
3aKOHOMepHOCTH: 

1. B HHTepaane AJIHH 
BOJIH 2-;..6 MKM C H3MeHe-

HHeM TeMnepaTypbI 

B caepxnpOBOAHIUHX nJieH

1. 

.5 

300 

··-··----··------3 4 

1 

200 100 T{K} 

KaX yaennqnaaeTCH nornomeHne (pnc.4). KpnaaH 1 cooTBeTcrayeT nneHKe 

c nepeXOAOM Teo= 92 K, Tel= 85 K; KPHBaH 2 -Teo= 87 K, Tel= 82 K. 
KpHBaH 3 COOTBeTCTByeT nneHKaM, y KOTOpbIX caepxnpOBOAHIUHe CBOHCT

sa AerpaAHpoaann, KPHBaH 4 ...,... nponycKaHHe IlOAJIO)KKH. 
2. Ilpn OXJla,KAeHHH nneHKH (1-2-3) TOJIIUHHOH d = 800 HM H3MeHHeTCH 

nornomeHHe B JIHHHH A = 5,26 MKM (pttc.5). B pa6oTe12 
/ 6hIJI H3MepeH XOA 

nponycKaHHH B 3aBHCHMOCTH OT TeMnepaTyphI B o6naCTH AJIHH BOJIH A ;;;,, 
;;;,, 100 MKM, KOTOpbIH HMeeT aHanornqHblH 

xapaKTep. l1HTepnpeTaUHH 3TOH 3aBHCHMOCTH 
npoBOAHJiaCh B paMKax npeAnOJIO)KeHHH O no-

rnomeHHH H3JiyqeHHH cao60AHbIMH HOCHTeJIH- rnp t YR' . 
MH. OTcroAa Aenanoch yTaep,KAeHHe o TOM, I 
qTo npoaoAHMOCTh o6paTHo nponoputtoHaJih- C 
Ha TeMnepaType, nOCKOJihKY Ha6JIIOAaeTCH 
KBaApaTHqffblH pOCT nponycKaHHH H3JiyqeHHH 

OT TeMnepaTypbI D ( T): 

D{T) = 4 lz 0 a(T)d i- 2
, 

rAe a - npOBOAHMOCTh, d - TOJIIUHHa nneHKH, 
z0 - Ko3cpqmuneHT. 

,llJIH HalllHX H3MepeHHH 3aBHCHMOCTb npo
nyCKaHHH OT TeMnepaTypbI HBJIHeTCH 6onee 

· PHc.5. 3rumcHMOCTb npoqmna JIHHHH nornomeHHR 

A = 5,49 MKM OT TeMnepaTyphl AJIR nneHKH 

I' 

r'\•-
5;~9M04 i 

5,26M,r'l'f 

YBa2 eu3 0, ·O TOJI_ll.lHHOH d = 800 MKM. s.'49 

3 



ruiaBHOH: 0 ~ T 1 12 H, COOTBeTCTBeHHO, 0 ~ r I 14 , HBJUieTCH cpaKTOM TaK>Ke 

OTCYTCTBHe TeMnepaTypHOH 3aBHCHMOCTH nornomeHHH ruieHKH B TeTparo

HaJihHOH cpa3e. 
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