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TIOTIOHHHKOB C.11. u AP-
3ct><t>eKTbl B3aHMOAeHCTBHSI KBa3HHMilYJibCHOro H3JIY'leHHSI 
c nJieHKaMu YBA2Cu3O7 _c5 B BHAHMOH u 6Jiuxrneu. 

uttcppaKpacttoif o6JiacTsix cneKTpa 

P14-92-575 

TTpuBOAS1TCS1 pe3yJI&TaThl no H3MepeHHIO 3<t><l>eKTOB HarpeBa BTCTT-nJie
HOK KBa3HHMilYJibCHblM H3Jiy'leHHeM B BHAHMOH H 6JIHX<HeH HHcppaKpaCHOH 
o6JiaCTSIX cneKTpa. 113MepeHbl 3aBHCHMOCTH TeMnepaTyp1,1 HarpeBa OT naAalO
lll,eH MOlll,HOCTH. O6ttapyX<eHhl 3<t><l>eKThl H3MeHettusi: aMnJIHTYAhl 6oJioMeTpH
qecKoro OTKJIHKa BTCTT-nJieHoK B 3aBHCHMOCTH OT naAa10lll,ero noToKa 
H3Jiy'leHJrn. TT pH o6Jiy'leHHH CBeTOM co CTOpoHbI CBepxnpoBOASllll,ero CJIOSI H co 
CTOpoHbl IlOAJIO)KKH o6ttapy)KeHbl pa3Hble 3aBHCHMOCTH OOJIOMeTpH'leCKOro 3¢
cpeKTa OT BpeMettu o6Jiy'lettusi:. O6ttapy)KeH 3<t><l>eKT MOAYJISIU.HH 6oJioMeTpH'le
cKoro CHrHaJia npH o6Jiy'leHHH KBa3HHMilYJibCHblM H3Jiy'leHHeM B BHAHMOH 
o6JiaCTH cneKTpa. 

Pa6oTa BbIIlOJIHeHa B Jla6opaTOpHH CBepXBblCOKHX 3HeprHH 0115111. 

Goo61.l.\eH11e 061.eAHHeHHOl'O 11HCTl1T)'T3 !IAepHblX 11CCJleAOBaHl1H. Ay6Ha 1992 

TTepeBOA aBTOpoB 

Tyutyunnikov S.I. et al. P 14-92-57 5 
The Interaction Effects of Quasi-Impulse Radiation with 
YBa2Cu3O7_c5 Films in the Visible and Near Infrared Spectrum 

Range 

The results on measuring the HTSC films heating effects by quasi-impulse 
radiation in the visible and near infrared spectrum range are presented. The 
temperature dependence of films heating on incident radiation power is 
measured. The effects of changing the bolometric response amplitude of HTSC 
films from incident radiation power are detected. The various dependences of 
bolometric effect on radiation time are detected when the films are irradiated 
by light from superconducting side or target side. The effect of bolometric signal 
modulation is discovered when the films are exposed by quasi-impulse radiation 
in the visible spectrum range. 

The investigation has been performed at the Particle Physics Laboratory, 
JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1992 



IIpoBeJl,eHHe HCCJieJl.OBaHHll CBOHCTB IIJieHOK H3 BbICOKOTeMnepaTypHbIX 

CBepxnpoBOJl.SlIIJ;HX (BTCII) MaTepHMOB Ha ny11Ke cHHxpoTpOHHoro n3ny11eHHSl 

(CH) B HHcppaKpaCHOll (HK) o6nacTH cneKTpa [l ] Tpe6yeT 3HaHHSl scpcpeKTOB 

TeIIJIOBOro B03Jl.eHCTBHSl H3Jiy11eHHSl Ha IIJieHKY, HanpnMep, H3MeHeHHSl TeMne

paTypbI IIJieHKH B 3aBHCHMOCTH OT MOID;HOCTH na~a10m;ero H3Jiy11eHHSl [2 ]. Hc

CJieJl.OBaHHSl 60JIOMeTpH11ecKoro (TeIIJIOBOro) B03Jl.eHCTBHSl npoBOJl.HJIHCb Ha 

IIJieHKax cocTaBa YBa2Cu
3
o

7
_ 0 Tonw;nHon d > 1000 A, HaHeceHHhlX Ha nOJl.-

JIO)KKH H3 THTaHaTa CTpOHU.HSl, cancpHpa, OKHCH MamHSl, KOpyHJl.a MeTOJl.OM Mar

HeTpOHHOro HanbIJleHirn. B Ka11eCTBe HCTO'IHHKa CBeTa ncnOJib30Banacb STMOH

HaSl cneKTpoMeTpH11ecKasi miMna THna Cl18-200Y c KBapo.eBhlM KOHJl.eHcopoM 

H MeXaHH'leCKHM MOJl.YJISlTOpOM nOTOKa H3JIY'leHHSl no BpeMeHH. Oxna)KJl.emie 

IIJieHKH npOBOJl.HJIOCb B_ KPHOCTaTe npoKa'IHOro Tnna C nOMOW:bIO )KHJl.KOro 

a30Ta. OKHa B KpHOCTaTe 6bIJIH BbIIlOJIHeHbl H3 cpTOpHCTOro 6apnsi. KoHTaKTbl 

K nJieHKaM npHKJieHBaJIHCb c nOMOW:bIO cepe6pSlHOll naCTbl. ConpOTHBJieHne 

IIJieHKH KOHTpoirnpOBaJIOCb no 11eTblpeXTO'le'IHOll MeTOJl.HKe, npn STOM TpaHC

nopTHblll TOK 6b1Jl Ha ypoBHe -100 A/ CM
2

• ConpOTHBJieHHe KOHTaKTOB H nOJl.BO

Jl.SIW:HX npoBOJl.OB He npeBhlllIMO R
0
= 3 OM. KoHTpOJib TeMnepaTyphl ocym;ecTB

JISlJICSl C nOMOW:bIO KaJin6poBaHHOH TepMonapbI MeJl.b - )KeJie3o. l13MeHeHne 
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Pttc.2. lionoMeTpw1eCKHe OTKRHKH csepxnpoB0,1SHIJ.HX 

nneHoK 

TeMrrepaTypb1 u ee cTa6lf.Jlu3au,m1 ocyllJ,eCTBJUI

JIHCh B AHarra3otte OT 77,4 K AO 300 K c rro

MOllJ.hIO HarpeBaTeJIR. PacqeT OCBellJ,eHHOCTH 

IIJieHKH rrpOBOAHJICY no RpKOCTHOH TeMrrepaTy

pe HHTH JiaMIIhl, H3MepReMOH OIITHqeCKHM IIH

poMeTpOM "IlpOMHHb". HeCTa6lf.JlbHOCTb H3Jiy

qeHHR JiaMrrhI 6hlJia Mettee I % . 
B 3KCrrepHMeHTax HCIIOJib30BaJIHCb IIJieHKH 

KaK ABYXQ>a3Hhle, T.e. COCTORllJ,He H3 HOpMaJib

HOH II CBepxrrpOBOARllJ,eii q>a3, TaK H OAHOQ)a3-

Hhle, COCTORI.QHe TOJlbKO H3 CBepxrrpOBOARllJ,eii 

q>a3hl rrpn TeMrrepaType HH)Ke Tc (TeMrrepaTypa 

rrepexoAa B CBepxrrpOBOARI.Qee COCTORHHe). Ha 

pHc. l. rrpeACTaBJieHhl THIIHqHI,Ie 3aBHCHMOCTH 

H3MeHeHHR corrpOTHBJieHHR IIJieHOK rrpn HX 

OXJia)I(AeHHH. B KaqeCTBe H3MepHTeJIR HarrpR)I(e

HHR HCIIOJib30BaJICR caMOIIHDlYllJ.HH IIOTemr,no

MeTp JIK C-4-003 c qyBCTBHTeJibHOCTbIO IO MKB. 

1.58 

Uy: 1.63 

T,K 

YBaCo d=700A 

Mg 0 
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PHc.3. 3aBHCHMOCTb aMMHT}',1bl 6onoMeTpuqecKOl'O CHmana OT TeMnepa

TYPbl nneHKH 

.'. 2 

PHc.4. a, 6, s - OCU.l1JIJJOrpaMMbl, HJIJIIOCTpHpylO
W,He H3MeHe1me 6onoMeTpHlleCKoro cttmana e 3a

BHCHMOCTH OT TeMneparypbI; r - BpeMeHHOH HM

nynbC na,1a10w,erq Ha nneHKY H3nyqeHHll 

B rrpou.ecce oXJia~eHHR IIJieHOK Ha 

HHX IIOAaBaJICY MOAYJIHPOBaHHbIH IIOTOK 

CBeTa, npH 3TOM B03HHKaIOllJ,HH 6oJIO

MeTpHqecKHH CHrHaJI HerrpepbIBHO H3Me

PRJIC51 caMOIIHIIIYllJ.HM IIOTeHU,HOMeTpOM. 

Ha pHc.2 rrpeACTaBJieHbl THIIHqHI,Ie "MO

AYJI51U,HOHHbie" KpHBbie, rroJiyqeHHhle B 

yKa3aHHOM pe)I(HMe. Ha p11c.3 rrpHBeAe

ua 3aBHCHMOCTb aMIIJIHTYAhl 60JIOMeT

p11qecKoro cnrnaJia OT TeMrrepaTyphl 
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IIJieHKH. BpeMeHHhle xapaKTepHCTHKH 6oJioMeTpHqecKoro CHrHaJia onpeAem1-

JIHCb C IIOMOllJ.blO OCU.HJIJIOrpaq>a. Ha pHc.4 IIOKa3aHbl TaKHe CHrHaJibl rrpH pa3-

JIHqHhlX TeMrrepaTypax IIJieHKH. 113 OCU.lf.JIJIOrpaMM CJieAyeT, qTQ c YBeJIHqeHH

eM TeMrrepaTypbl IIJieHKH IIOCTORHHaR speMeHH 6oJIOMeTpHqecKoro CHrHaJia 

YBeJinq11saeTrn. B 3KCIIepHMeHTaX TaK)I(e HCIIOJib30BaJIHCb IIJieHKH pa3JIHqHoii 
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P11c.S. 3aBHCHMOCTb 6onoMeTpnqeCKOl'O curnana npH BKfllOqeHHH H Bbl

Kn10qe11HH HCTO'IIIHKa HJnyqe11HS1 (cneT B npllMOM 11anpaBJICHHH). flne11-

Ka YBa
2
Cu
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Ha cancjrnpe d-0,8 MKM 
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P11c. 6. 3aBHCHMOCTb 60JIOMeTp11qeCKOl'O CHmana OT epeMemt (ceeT co CTOpO

Hbl IlOJIJJOlKKH) 

IJJIOID;aAH.(OT s MM
2 

AO 20 MM
2
)' npH 3TOM 6bUIO o6Hapy)KeHo, 'ITO IlOCTO.sIHHa.sI 

BpeMeHH 6oJI01:feTpHtieCKOro CllrHaJia YBeJIH'IHBaeTC.sI C yBeJIK4:eHtteM IlJIOII~aAH 

nJieHKH (npu IlOCTO.sIHHOH ee TOJIIIJ,HHe). 

B npou;ecce tt3MepeHHH 6onoMeTpuqecKoro curnana 6e3 MOAYJI.sITopa cBeTa 

6hUIO o6Hapy)KeHO, 'ITO nocne Toro, KaK aMDJIHTyAa curnana AOCTHraeT MaKCH

MyMa, OHa Ha'IHHaeT naAaTh C Tel!eHHeM BpeMeHH npH nOCTO.sIHHOH MOID;HOCTH 

HCTO'IHHKa CBeTa, 'ITO HJlJIIOCTpHpyeTC.sI pHc.5. 3TOT pe3yJihTaT He 3aBHCeJI OT 

MaTepttana IlOAJIO)KKll. TIOBTOpHoe BKJllOl(eHIIe CBeTa npttBOAHT K yMeHbIIIeHHIO 

aMIJJIHTYAhl HMDYJibCa OTKJlHKa. lfaMepeHH.sI K03cpcfmu;HeHTa nponycKaHH.sI H3-

JlytleHH.sI nJieHKaMH noKa3aJIH, 'ITO C YBeJIHlleHHeM A03bl o6nyqeHmI K03cpcptt

n:ueHT hponycKaHH.sI yMeHbIIIaeTC.sI. 3TOT pe3yJJbTaT HaDOMHHaeT cpoTOXPOM

HbIH 3cf>cpeKT, Ha6n10AaeMhIH B onTH'IeCKOM cTeKJie c npuMeChJO Cu20, KOTopa.si: 

.sIBJl.sieTC.sI u,eHTPOM nornom;eHH.sI. BpeM.si: BOCCTaHOBJJeHH.sI npe)KHero K03cpcpttu,u

eHTa norJJom;eHH.sI B HaIIIHX 3KCnepHMeHTax COCTaBJI.sIJJO 24 qaca. 

Tipo.si:BJiettue cpoToxpoMHOro 3cpcpeKTa B BTCTI-IJJieHKe Ha6JJIOAaeTC.sI nptt 

ocBem;eHHH ee co CTopoHOhI cno.si: YBa2Cu
3
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7
_ 0• Tipu oCBem,eHHH nJieHKH co 

CTOpOHhl IlOAJJO)KKH Ha6JIJOAaeTC.sI 3cpcpeKT HffAYU:HPOBaHHOH cpoTOnpOBOAHMO

CTH, oco6eHHO .sipKo Bhlpa)KeHHbIH 
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B nJieHKax C npHMeChIO HOPMMb

HOH cpa3hl. Pttc.6 HJlJIIOCTpttpyeT 

noBeAeHue 6onoMeTptttiecKoro 

rnrnana c BTCTI-nJieHKH nptt 06-

nytieHHH CBeTOM co CTOpOHbl DOA

JJO)KKH. BH):J;HO, 'ITO npH o6nyqe

HHH yMeHbIIIaeTC.sI conpOTHBJie

HHe DJJeHKH (npH TeMnepaType 

)KIIJ{KOI'O a30Ta), npH 3TOM 

PHc. 7. CneKTpaJibH3ll 33BHCHMOCTb 6ono
MeTp11qeCKOl'O :,cpcpeKTa 
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PHc.8. 3aeHCHMOCTb 6ono
0

MeTp11qecKoro CHmana OT epeMe1m JVJll ceepxnpoeo

JISIIIl,ett nneHKH 11a noJVJOlKKe 113 MgO TOJIIIl,HIIOH 700 'A 

yMeHhIIIaeTc.si: IIIttpttHa CBepxnpoBOA.si:m,ero nepexoAa Ha 20+40 % AJJ.si: pa3-

JIH'IHhIX nJieHOK, 'ITO .sIBJJ.sieTC.sI npO.sIBJJeHHeM 3cpcpeKTa HaBeAeHHOH cpoTO

npOBOAHM0CTH [3 ]. PeJJaKcau;u.si: IJJieHKH npOHCXOAHT npu a30THOH TeMne

paType npttMepHO 3a 24 qaca, nptt KOMHaTHOH TeMnepaType - npuMep

HO 3a 10 qaCOB. 3cpcpeKThl HaBeAeHHOH cpoTOnpOBOAHMOCTH Ha6JI10AaJIHCb 

H B IJJieHKax, HaXOA.sIID;HXC.sI B nonynpOBOAHHKOBOH cpa3e. 

Bhmu npoBeAeHhI tt3MepeHH.si: 

cneKTpMbHOH lIYBCTBHTeJibHOCTH 60-

JlOMeTpH'IeCKOro 3cpcpeKTa C no

MOID;hlO IlOJIOCKOBbIX cpHJJbTpOB OT 0,4 

AO 2,5 MKM. Ha puc. 7 noKa3aHa 3aBH

CHMOCTb aMDJJHTYAhl curnana OT AJIH

Hbl BOJJHhI, KOTopa.si: AaeT HH)KH1010 

("KpacHy10") rpaHHU:Y 6oJIOMeTpH'Ie

CKOI"O 3cpcpeKTa ,l = 1,2 MKM (1 3B). 

Ou;eHKH tIYBCTBHTeJihHOCTH perncT

pau;uH H3JiytieHu.si: BTCTI-IJJieHKOH 

AaIOT 0, 1+0,2 B/BT AJJ.sI nJieHKH TOJJ-
. 2 

ID;HHOH 0,8 MKM, IJJIOIIJ,aAhlO 10 MM 

Ha THTaHaTe CTpOHD;H.sI. 

P11c.9. 3aeHCHMOCTb c11mana MO,!lyJillJ.\HH OT 

MOIIl,HOCTH OnTHqecKOl'O 113./lyqeHHll 11a nne11Ke 
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AT{K) Pttc.10. 3aBHCHMOCTb TeMnepaTypbl lUleHKH 

YBa2 Cuj O 1-6 Ha cancjmpOBOH IlOJ:IJIO>KKe 

d - 0,8 MKM OT MO~HOCTH OilTtttleCKOl'O tt3Jly

tJeHHS1 

B 3KCnepnMeHTax TaK)Ke 6hIJio 
o6Hapy)KeHo, qTo npn ocBem;emm 

BTCil-nJieHoK KBa3~nMny JibCHbIM 

---...----,----,,---pJU IlOTOKOM CBeTa B03HllKaeT MOAYJISl.-
0,2 Of, 0.6 (M2. I.l;llSI. 6oJIOMeTpnqecKoro CllrnaJia c 

nepllOAOM 50 ceKYHA, qTo llJIJIIOCTpll
pyeTCSI. pnc.8. Han6oJiee peryJISl.pHo TaKaSI. MOAYJISI.I.l;llSI. B03HllKMa Ha nJieHKax, 

HanhIJieHHbIX Ha IlOAJIO)KKY ll3 OKllCll MarnnSI.. Ha pnc.9 npeACTaBJieHa 3aBncn

MOCTb aMilJIHTYAbI MOAYJISI.I.l;llll OT OCBem;eHHOCTll IlJieHKll. BeJinqnHa TpaHcnop

THOro TOKa 6hIJia Ha ypoBHe 10 + 100 A/ cM
2

• OTMeTHM TaK)Ke MOAY JIS1.n;nro 6oJio

MeTpnqecKoro cnrnaJia B nHTepBMe TeMnepaTyp 77 K s T s 82 K. l1peACTaB

JIS1.eT HHTepec npoBecrn sTn H3MepeHn51. npn TeMnepaType T < 77 K. Ha pnc.10 
npnBOASI.TCSI. pe3yJibTaTbl ll3MepeHnH 3aBHCllMOCTll TeMnepaTypbI nJieHKll 
YBa2Cu3O7_; OT MOm;HocTn nMarom;ero n3JiyqeHnS1.. 

BbIBOJI,bl 

1. Ilpn o6JiyqeHnll IlJieHOK CBeTOM B BUAllMOH o6Jiacni cneKTpa npn TeMne
paType IlJieHKll 77 K < T < 82 K Ha6JIIOAaIOTC51. 3q>q>eKTbl: 

a) .s"q,q>eKT yMeHbmeHnSI. K03q>q>nu;neHTa nponycKaHnSI. ("q>oTOxpoMHbIH 

3q>q>eKT") C YBeJinqeHneM A03bl o6JiyqeHH51. (OCBem;eHne co CTOpOHbl HailbIJieH
HOH IlJieHKll) ; 

6) 3q>q>eKT HaBeAeHHOH q>OTOnpOBOAHMOCTn, npnBOASl.m;nii K yMeHhmeHnIO 
conpOTHBJieHHSI. (OCBem;eHne co CTOpOHbl IlOAJIO)KKll). 

2. CneKTpMbHaSI. qyBCTBHTeJibHOCTb 6oJIOMeTpnqecKoro s<Pq,eKTa. llMeeT 
"KpacHyIO rpaHnu;y" Ha AJIHHe BOJIHbl A = 1,2 MKM. 

3. O6Hapy%eHa MOAYJISI.I.l;HSI. 6oJioMeTpnqecKoro cnrnaJia c BTCil-nJieHOK c 
nepHOAOM 50 ceKyHJJ;. · 

IloJiyqeHHble peayJibTaTbl CBUAeTeJibc,;ByIOT O TOM, qTo llCCJieAOBaHne 
cneKTPOB nponycKaHnSI. BTCil-nJieHOK B BUAHMoii o6JiaCTn cneKTpa S1.BJIS1.eTcS1. 

AOCTaToqHo MHoronapaMeTpnqecKOH 3aAaqeft n, COOTBeTCTBeHHO, llHTepnpeTn

poBaTb OTAeJibHble oco6eHHOCTH cneKTpOB nponycKaHHSI. KaK npOSI.BJieHne Ka
KOH-TO CTPYKTyphl sHepreTnqecKnx ypoBHeii 6hIJio 6bl CJIHmKoM ynpom;eHo. 

Pa6oTa BbIIlOJIHeHa B paMKaX npoeKTa 90313 no llCCJieAOBaHnIO CBOHCTB 
BTCil-MaTepnaJioB. 
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