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TIOTIOHHHKOB C.H. HAP Pl4-92-576 

TiepBbie 3KCnepm.t'eHTbl no HCCJieAOBaHHJO B3aHMOAeHCTllHSI 

ruiettKH YBa2Cu3O7_,3 c rnttxpoTpotttthIM H3Jiy'leHHeM 

HMnyJihCHOI'O HaKOnHTeJISI 3JJeKTPOH0B 

TipHBOASITCSI pe3yJJhTaThI HCCJieAOBaHHSI B3aHMOAeHCTBHSI HMnyJJhCHOI'O no
TOKa c11ttxpoTpottttoro H3JJy'!eHHSI B 11tt¢paKpacttoM AHana3oHe c BTCTI-ruiett

KOH. L{JJSI npoBeAeHHSI 3KCnepHMeHTOB 6hIJI C03AaH OilTH'leCKHH KaHaJI B BHAe 

{p0Kyc11pyiow;ero KOHH'leCKOro CBeT0BOAa, KOTOpbIH no cpaBHeHHIO C Tpex3ep
KaJJbHblM KaHaJIOM n03B0JlHJI yBeJIH'!HTb nOJJHYIO MOlll,HOCTb CHHXpOTpOHHOI'O 

H3Jly4eHHSI Ha o6pa3U,C B 20 pa3 H AOBeCTH AO 30 BT. O6ttapy)Ketto BJIHSIHHe 

HMnyJihCHhlx :JJleKTpoMarttHTHhIX noJieH Ha pe3HCTHBHhIH OTKJIHK BTCTI-nJJeH

KH. B WHpOKOM HHTepeaJie MOW,HOCTett CHHXPOTpOHHOro H3Jlyt{eHHSI o6ttapy)Ke

HO OTCYTCTBHe 6oJIOMCTpH4ecKoro :>¢¢eKTa Ha BTCTI-ruiettKe, o6cy)KAaJOTCSI 

B03M0)KHble MexaHH3Mbl 3TOro SIBJleHHSI. O6ttapy)KeHO H3MeHeHHe K03(pqJH

U,HeHTa nponycKattusi c,rnxpoTpOHHOro H3Jiy4eHHSI BTCTI-nJJeHKH B6JJH3H TeM

nepaTyphl nepeXOAa B CBepxnpOBOASIW,ee COCTOSIHHC Tc B 3aBHCHMOCTH OT MOW,

HOCTH H3Jly4eHHSI. 

Pa6oTa BbinOJIHCHa B Jia6opaTop1111 ceepxBhICOKHX 3ttepr11i1 OJ15IJ1. 
Coo6w_eH11e Om,eJ111He1111oro 1111cn1Tyrn WJlepHbtx 11cc11eJ1oea1111i1. ,[J.y611a, 1992 

TiepeBOA aBTOPOB 

Tyutyunnikov S.I. et al. P 14-92-576 

The First Investigation Experiments of Interaction YBa2Cu3O 7_,3 

Films with Synchrotron Radiation of Impulse Electron 
Accumulator 

The results of investigation of the synchrotron radiation interaction with 

HTSC films in infrared spectrum range are presented. The optical conic channel 
was constructed to focus the radiation on films. This channel allowed to raise 
the total power in 20 times and to reach the 30 W level on the target. The 

influence of impulse magnetic fields on the resistive response of HTSC film is 

detected. No bolometric response was found on HTSC films in the broad interval 

of the incident power. The reasons of this effect are discussed. The change of 
the transition coefficient of the HTSC films depending on the radiation power 

is discovered near the temperature T = Tc. 

The investigation has been performed at the Particle Physics Laboratory, 
JINR. 
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. ' B .ncc.n:e,l(OBaHIHIX KJiaccn~ec1m~ c~epx~J)OB0~5UQllX CTpyKTYP HHcppaKpac-
. Ha5l (HK)· cneK~pocKomrn 5IBWiach· ocHOBHhlM MeTO,l(Hqeci<nM nHcTpyMeu:ToM B 

3KCnepHMeHTax'~o o6Hapy%eHUIO 3HepreTnqecKOH m;~n, ee aHH30Tponim, no ' 
np0Be,l(eun10 KaqecTBeHHhlX naMepeHHii: cooTHoIIiem:151 2/J./ KT (2d - 1:impnHa 

a 3HepreTnqeci<oii: m;e.nn, T- ~e~nepaTypa'cBepxnpOBO,l(HllKa) [1 i: YrJiy6Jie~ne 
3HaHnii O · npn:po,l(e. CBepxnpoBO,l(IIMOCTll npHBeJIO K/ npe,l(CKa3aHlllO HOBmc'cscp'." 
cpeKTOB ' B ITOBe,l(eHllll CBepxnpOBO,l(5IID;llX. ITJieHOK npii B3allMO,l(eiiCTBllll C · 

,1iucppaKpacnhlM ·. iianyqeuneM, '1 
· HanpnMep ·. · · .. • scpcpeKTa : ... B03HHKHOBeHn5l 

'' irna3H1IaC~H~ ll HX Bfllf}!HH~ na ieMriepaTypy nepexo,l(a [2 ]: B ,l(aJI~Heii:m~M 3KC~ 
'nepnMeHTaJihHo 6~ o6napy%eH , scpcpeKi cTnMyJI.s1u;mi cBepxnpoBo,l(HMOCTn 
npn ,l(JIHHe BOJIHhl · na,l(a10w;ero1 nanyqeHnH X;::. ·A ; r,l(e X · cooTBeTCTByeT _ · . . . . .· .. ·.· ,, ... rpa11 /. rpa11. • 

•• IlIHpHHe ·m;e.nn 2d. [3 ]. ;[(n51 · ·, KJiaccnqecKHX .. CBepxnpOBO,l(HllKOB scpcpei<:Tbl 
· .. B3aHMOJ:(eHCTBil5l C H3JiyqeaneM Ha6JIIO~aJIHCb B paii:OHe "lfaCTOT ✓ ~ 30 Tlu; npn 
· ypoBne Mom;uocrn 10-4 BT. BaaHMO,l(.eii:CTBne nanyqeHH5l co CBepxnpoBO,l(5Im;eii: 

ITJieHKOH . Il.()lf ,l(JIHHe BOJIHbl '. A < A. npHBO,l(HJIO K . B03HHKHOBeHHIO · 
KB33Hqacinu; ll 'rroHH%eHHIO Te~nepaT1P~ nepexoii;a •. Ou;eHKH ITOKa3bIBaIO'l', 

.. qTo MO~HOCTh'na,l(aIO~ero H3~yqeHH51,,Heo6xo,l(HMa5l ,l(JI5l paapyuie11n51 CBepx
npOBO,l(HMOCTH; nponop~HOHaJibHa d 2 [4 ].' IJ;e.n:bIO 3KCnepnMeHTOB, npe,l(CTaB-
' JieHHbIX,B ,l(aHHOH· pa6oTe, 5IBJI5leTC5l HCCJie,l(OBaHne BJIH5IHH5l. CHHXPOTPOHHOro 
'113.JIY:iieHmI (CID B MK-~na~a30H~ ,l(JIHH BOJIH Ha napaMeTpbI CBepxnpOBO,l(5IID;e-,' 
lro nepeXO,l(a •. • 

,.· ,3~cnepn~eHT~- 'npOBO,l(HJIHCh .Ha HMITYJI~CHOM: HaK'onuTe.ne ·.·3JieKTpOHO~, 
~Merom;eM CJie.r(yJ?uiHe napaMeTpbI: stteprirn 3.Tiei<;rpottoBE~ ~ 18 MsB;:paii;nyc 

' op6HThl R = 4 CM, qnCJio 3JieKTPOHOB N · = 5 · 10 , · (TOK I :- .1 KA), ,l(JIHTeJib-. . ., · . .. . • e .. • . . · e . , • . •• 
:ruoCTb MaKpOHMITYJibCa E= 15:Mc.XapaKTepn:CTHl(H cneKTpa CM npirne,l(eHbl B ,,, . . ' • . .. ,. , . . . , ' . . .. l .... 

' [5 ]. ,UJI5I cpoKyrnpoBKn' CM Ha o6paaeu; (BTCII-ITJiettKy) npnMeHAAC5l KOHyc:.. .. 
. HhlH OilT~qecKnii KaHaJI; COCTbIKOBaHHbIH C Kpnc)CTaTOM'.(pnc.i); ko~ycHaY 
' cpoKycnpOBKa Il03BOJIHJia )'BeJIJiqJITb OCBem;eHHOCTb o6paau;a B 20 paa no cpaB- ' 
· HeHHI() c TpexaepKMbHOH onmqecKOH CllCTl!MOH [6] ll,l(OBCCTH ypOBf!Hb M<>m;.:. ', 

: ·: HOCTH CM. (,l(eTeKTop .Ge : Au (pnc.2)) B ,l(Hanaao~e ,l(JIHH BOJIH A. ~ 4+6 MKM 'AO ·. 
'pr$ 30BT. ,\ '. 1 

••.. ,;· : · • < 1 . ; : . ' , , 

. •.·, :B :pa6oTe [5] IlOK~l3aHo, qTQ
1 B npou;ecce cpopMnpoBaHH5l 3.TieKTPOHHOro . 

. . i' KOJibIJ;a B.HaionHTeJie cneKTp CM BO BpeMeif11• C,l(BnraeTC5l OT, 6onee ,l(JlllHHhlX K 
. 6oJiee iKOpoTKllM ,l(JIIrnaM, BOJIH; qTQ MO)KeT 6bITb H:CilOJib30BaHO ,l:(~51 c~e-· 
1 "TOCHJlbHbIX,ll3MepeHHH cneKTpoB'nponycKaHli5l BTCII-ITJieHOK. Ansl STHX ~e-

Jieii:' Ba%Iio, qTo6hl 011Tn11ecKHii KaHaJI, · co6nparoIIIHif · CM, npnHHMaJI · naJiy~ '· 
' . '., i ,. ' . . . . . ' " '·.,. . . . . .. . . . ' . 

.. ' ! ($(). l,. C,%tjt°IHf9. USC'ra., l'fi'.. · 1 
, ~.~ u:!l~Jt!il:il . fiCCJJefO.Cl600 , 

1 · ~ , 6~tSRfrlOTE:KA . . ' .. 
I . ---.- \ - ~, ~. 
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P11c.; 1. 'Bnoi<-cxeM~ -OflTH'leC~oro' KllllMll 11a HM~YJibCIIOM U3K0fll1T~e: ,1 ' -
:meKTpo1111oe KOJlbU.O; 2 _:_ o6paaeu. B Kp11ocT3Te; 3 ;_,: Kp110CTaT; 4 - ,1eTeK-' 

i, TOP, pernCTJ)l1PYIOW.11H nporne,1rnee 113Jl)"ie1111e; 5 :.,.;. KOHHtiecimH CBeTOBO,I; 
·6 ~ Ka-ryrnK11 Mamttrnoi-o nonii ,, · , · · · , , ' , , ( , 

' ... ' , .. , ' . ,. ' ,.. }. ,, 
'I. ;J, 

. ' 

, t.JeHne KOJibu;a,npH ero ~:>KaTHH 
c' MaKCJIMaJibHOfO JJ,Hana30Ha ',, 

, ,pal,l,i1ycc>B, '~TO ,3KB1111aneHTHo 
J., ! ' ,' ; C ., ' 

, , Ma~CHl.taJihHOl\tY. i ~Hana3olly 
iiepeCTpoifK,n cneKTpa CH no 
Jl,JIHH~r.i Bonii':".-Ha ocu;HJIJlo.: . 
rpaM~ax'pnc.2 IIOKa3aHI,i Bpe-,: 
I' '. ·,.,' :·,. ''; ·> ,, , • ', 

, , MeHHhle 3BOJIIOD_Hll CHrHaJIO,B C 
, 

1 
, At!TeKTopa Ge : Au: ,ll,J151 :,ll,B)'X ,· 

," ' ' • /,·, ' I • 

OITTH"leCKHX KaHaJIOB: KOHYC-
HOI'O '', JI ', : Tpex3epKaJibHOro; 

. • .. \ , • . . ~.,' ' , ·,'.; ' ' . ' : '·. l ' 

, Btt,ll,Ho;•;mo KOHYCHhIH "Kamm , , , 
. ' 'o6ecrre'tnrnae-r 60.iiee nnipOKIIH 

' ' j ' • ' ' ',• • • ' ' ' ' ' ' ' : • • tluaria30H ., CKam1pOBKU no 
P11c.2. 0CU.l1JIJIOrpaMMbl 11M,nyJJbCOB HK113Jly,<1e111111 (Jle- ' ' . ,. : ., ' ' ', ' '' ' ' ,, ' 
TeKropGe:Au):,lh,ToK B Ka-rym~e ~ai',imrnoro nOJl!l: ,ll,JIUHa~ BOJIH, CH, a ;"MeHHO:, 
2 _:_;_ KOHH'leCKttH cneTOBOJI, 3 :-'c11cTeMa 113 Tpex 3epKa.n OT , A · : = 200 MKM · ,ll,O . ,•, :, ,, ·,, , ,,, ·,, ,,,,, , ,-,•, ,, ',,,MaKC•,',, .•, ,,,: 

. · '· ' ,, · · , X •, = 1 MKM. Ou;eHKa noia- · 
,; ; ' 3~~eT/tiT8'Ha ,ll,JIIIHe BOHH~I• 

/ ·' • < , '• ·~ ; '. J .. ,. , ···, \ .,·. ' .• . -, 

, • . . • , r. . , _. ... , .' , .. · • , • dt = 200 : MI<:M OCBern;eHHOCTb' 
_06pa3u;a 71,?cTJ~ni~T ~~1;11111m~1 E 200 ~·:10~~5 ifr:~KM::. 1cM2;:. :. · : __ · .·,•_. :,, { , ··· 
· ~ =' ··, J(n51 · .H3MepeHnif scpcpeKTOB B03,ll,encTBH51' MK CM 1ia :BTCII"'.o6pa3u;b1' 

,"· .,' . ' ',; ,·,: ' •,· '· ; : ; ''' . ' ',' ,··,,' ' ,,, ,,, J ,' ',',,,' ' ' 
' ' HCITOJI~30BaJIHCb IIJieHKH 5\JCTaBa YBa2 ~u3 07,:o TOJl~1!,H?H 0: 8 ~Kr.I; -~pu~To~:. .' 
· I neHH,hle MarneTpOHHhIM pacnbIJlem1eM Ha no,ll,JIO)KKax H31cancpttpa 11 KopyH,ll,a; ·.· 1 , 

' ' ', ' ,; ,,', . . ' ' ' \ ", ' ' ' ' ' . ' . . ' ' ' ' ,, . ' ' .. ' ' ' ' ' ' '. ~ 
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M3MepeHHe conpoTHBJieHH51 ITJie,HKH npH ·, 
OXJia~eHHH)l,0'1:eMI_!epaTypbl r,:~ 77}(' -
npoBO,ll,HJIQCJ/no \leTblpexTO'let.JHOii. Me;_ 

, . TO,ll,HKe:: -Ha pHc:3 . noKa3aHa:-: THilH"IHa~ , 
·, 3aBHCH~OCT1> coiiporirn.rieHH51 ~eHKH. OT 
. TeMnepa-rypw 'npH TpaHCilOPTHOM . TOKe 

. :~:~~;B~ii~:-~•' npu 'T!::;:;;;: 
' T == 77 KHe' npeB~i:uanb'R = '3 OM. ' ,' .· .. ' - '' ' ' 0 ,,-
' ' )Jjui npoBepKH ·'QOJIOMeTPH"lt!CKOfO 
B03AeiiCT~H51 CBeTa 11a ITJieHKY no,ll,,lBa-· 

,_ . JIOCI> H3Jiyt.JeHHe TelIJIOBOfO HCT01JHHI<:a C 
)l,JIHTeJlbHOCTbIO HMITYJibCa -r 5! 10· MC B_ 

,, ' 

'd 

-

,K, 

AHana3oii~ ~JIHH B_OJIH ..t' ~ l+.3- MKM H . ! .!lu , 90 · . . _·-: . 300 
OCBern;eHHOCTbIO Ha : ,, o6pa3~e . P11c. 3. 3asl1Cl1MOCTb. R in AJl!l nJJeHKl1 

. ET-~ 0,2 .BT··cM-2• CBeTOBOHHMII)'Jlb~ ,' YBa2Cu307-j ua camlmpOBOH nOW}O}l{K~ 
'\ 6hTJI CHHXpoHH30BaH C ~peMeHeM 3arry

' , cKa __ ycKopHTeJI51. -Ha pHc.4 no,~a3aHa 
THITH'IHaSI. ~ OC~HJIJIOrpaMMa 'iIMriy iii,ca' 

· ITJ1eHKi(.np1:1 # TeMrrepai,ype· '. T == 82 K 
(T_eMnepaTypa :. , 

npoH3BOAHOH dR/ dT). _. . . . _ . 
IJpH pa6oTe Ha HaKOITHTeJie 61>UlH 

o6~apy~eHbl CJie,ll,y:io~He s<i>'ct:>eKTbl. -
· · 1., M:t.1ny Jl~CHOe MamH1'HOe' IIOJie Ha

KODHTeJISI, C03,ll,<1BaJIO '. • .. 'j:ieJJICTHBHblH 
'mrnrui : (pHc.:Sa) ;' aJ~it-ryAa 'KOTOporo. 
6hTJla MaKCHMa.TibHOH B · cB·epxnpOBO,ll,51-

1 

, rn;eM COCT051HHH (T ~ 771() H yMeHhllia"'. 
J1ac1> ,ll,O iiyn5lnpU: T = 82 K. IloCJie SK- _· , 
paHHJ)OBKH 'KpHOCTaTa YA~Ofb cyiI1,ecT"'. ,. . 'P1-1c. 4: 0Cl\l1JIJIOrpa~Ma' (~epxusrn ;Kp11Ba11) 
'BeHHO yMe:u1>IIIHTb HaBeAeHHhlii curnan;· , , 6~noMeTp11qecKoro oTKJ111Ka BTCIT~nJJe11K11, 

" ', . - · _ , · · · · . C1111Xp0111130Bllllll0l'O no BpeMeHH C U.HKJIOM 
2.. 'DblJIO. o6Hapy)KeHO' ' _, BJ!H51,HHe ' q>opr,mp0Ba111111 3J1e~Tpo1111oro KOJlbU.a,' paa 0: 

CBq"'.H3Jiyt.JeHH51 Ha CBOHCTBa BTCII-' • BepTKa 5 MC!KJI. ; '· ·' _ 
ITJieHKH B 3aBHC~OCTH OT pa60Tbl ycr- . - ' -, 

. pOHCTBa ,ll,J151 KoppeKTHPO~KH. op6HTbl 
~. ::iJieicTpo11ttoro i<oiJ:'i;~eBoro · rry111fa • (Kop:;, · . 

peKTopa). KcippeKTOp C03AaBaJI MOIIl,HhIH nMnynhc CBq ~H3Jiyt.JeHH51 B'Aeu;ttMeT~ 
POBOM H caHTHMeTpoBOM AHana30Hax AJIHH BOJIH ,ll,JIHT~bHOCTbIO e:50 :u'c~ 0TO 
H3~y~eHHe, KaK, IJ CM; q>oKYCHpoBaJIOCI> KOHYCHhIM KaHaJIOM Ha ~c~e,ll,y'eMbIH 

- 06pa3eu;, ~TO IIJlHBO,ll,HJIO K IT051BJieirnIO pe3HCTHBHOro curaana; Ha pnES6 IIOKa-
: aima_' OCD_HJIJIOl'paMMa, , HJIJIIOCTpupyIOlll,a51 BJIH51HHe . UMIIY JlhCHOro KOppeKTOPe_ 

' :3 
', 

,, 

,J )' 
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PHC. s. a). Ocu.11JIJiorpa--;MMa c11mana c BTCil-ruU!HKH npH u.KJIIO'ICHHH HMnyJibCHOrC> 
. MamHTHOl'O nOJill : (uepxHllll ' KpHua~). <l>opMa·_ TO Ka, coilia1011\erc>. MamHTHOC ; none ': 
' (HH)KHllll KpHBall); paaeepyica s MC/KJI. 6) Pe3HCTIIBHbIH CHma.ii ilpH BKJIIO'leHH11 KOp

peKTOpa ·Ha 4><>mi 6ongMeYpH'lecioro CHnlana oi naMnh1 A4r, pa3eepTKa s' M·c/KJI, 
(eepxHllll oc~HJtJiorpaMMa) · · · · · · 

::, :- , ·.·. ·.a.,·:; ... c, . ... . . . ... . . 6 
PHc: 6: a)_ O_CU.11JIJ19rpaMMa CH;;anac ruie";II{H ~a2cu307~6 nl?" B03ACHCTB11H: :...:
HMnyJibCa MK H3JIY'ICHHll_ c MOIIl,HOCTblO 1 BT.r= 82 K,'pa3uepTKa SMC/KJJ., 

C..'lyBCTBHTM~HOCI'b fMB/~.- (uepXHllll-KpHua~): 6) Oci.uwiorpaMMa peai<U,1111 
n11posneKTpH'l~CKOro ACTCKTOpa Ha i1Mnyn&Ce ·rnHXp<frpoHHoro H3JIY'ICHI1ll, pa3-

. eepTKa S MC/KJI., 'l)'BCTBHTCJibHOCTb _;--;- 5 _MB/KJI. HH)l{Hllll Kp1-1eaS1 ~ OTKJIHK Ha. 
r-i-i3Jiy'ICHH~ 3JICKTpOHHOl'O KOJibU,a npH ero c6pacbIBaHHH B ICOHU,C ~HKJia c~aTHll ! 

Ha OOJIOMeTJ?Hqe~K~H ,CHrHaJI _cBTCil-~~~KH •. J(Jlg ~~Aa~n~iili}I ·cB1I-~3.iiy
qeHH51-:Ha . jmettKy -yCTaHaBJIHBa.iIC51: repMaaHeBbIH ·. q)HJII>TP, '.ImH 3TOM , CHrHaJI 
-yMeHbma.nc:51 6oJiee qeM Ha nop51JI.0K;. · _ ~ .· ·, •\· · - ,, • : ,: 

·. \"-' . 3~ IlpH o6.nyqeHHH BTCII-IIJieHoK Cl1 c oc.sem;eHHOCTbIO o6pa3u.a B AHana7 · 

30He 10-:~+io BT;CM:-2, 'B, cneKTPaJiblfOM HHTepBane ,r= 1+200 .MKM WC. 
AJIH~em,Hocii:~ · iIMnynhca :-r ~ _15 M·c ·He. o6Hapyxce·m:, • 6o~oMe-rpiiqecKoro 

;_1;, 
1, 

I 

'IJ \i -

,, •, 

. ~ 'I/,, -

·.1 
I 

~i 
!( 

·• \ 

_;I 

I~-1 _ · .. · __ .<·.·· . , o· ·' -_- ·_ .. ~- . _--1 · Puc. 7 ... '""'"'"'""'-· •pe•.CHHOI'O ·,. - .1 HC · : · . • - . 7\CHHll CH u BHJ\HMOH o6naCTH cneKTpa 0. ··. :~,':.: .. ·•· .. · ,, •. 
- O . i ' , . . : . ,~ . '. . . 

none~ 

P~c. ·s. HHT~Hci-imiOCTb _CH,: ~po~eAm~ro cKii03b 1me~Ky YB~2Cu3O7_.6 <d "". 0,8 M~M!, .. 
B BHAHMOH_ 06,,aCTH CUCKYpa: a) TCMnepayYpa o6pa3U.a T = .77 K, pa3eCpTKa 1 MC/KJI, (uepXHllll 

. KpHuall); 6) TCMneparypa o6pa3u,a T = 90 K, pa3uepTKa ·o,s Mc/KJI; · (HH)KHllll KpHeall) · • 
- ' - r-,,· ' .. ' - ,_·' -_,- - - . . • . , ' ' . '~. 

•'-._ 

oiprnKa _(pHc.6a)~- IlpH 3TOM;H~nJieH~Y O~HOBpeM~~H~ iI~~aBa:nc~onopHbIK 
CBeTOBOii HMilYJibC TeilJIOBOI'O HCTO~HHKa C , OCBe~eHHOCTLIO o6pa3u.a AO 

·--2. . . , .· . . . . :· ' . ',. . . ·, 
1 BT.·CM · ,l=-1+3 MKMH CAJIHTeJibHOCTbIO HMilYJibca r.::::: 10+30 MC. He 6hIJIO 

. o6Hapy)Kt!HO TiK)Ke. CHmaJia- n:p11: BCi3AeHCTBHH: C0:. ila . TCIIJIOBhle AeTeKTOphl: 
<BHcM:yTOBhIH 6oJIOMeTp, nlipoS:n:eicTpH'ICCKHH npHeMHHK, a. TaUK(! Ha al(yCTO;_ 
OilTffqeCKHH J(eTeKTop: ·Iia . pHc.6 .·IlOKa33Hhl~ OCD;HJIJIOI'paMMhl CJ{l'HaJIOB: C 
1mposJieK~J>HqecKoro AeTeKTopa (AHami3:oH p~mcrpau.irn ..t: = 2+ 20. MKM) _! Ila · 

' r I ' ' ~ , • ' ,. 

OCU.HJIJIOrpaMMe BHAHa.TOJibKO peaKIJ.H51 AeTeKTopa·Ha HMilYJibC TOpM03HOro y-
. •• H3JlyqeHH51;. B03HHl(aIOuiero npH pa3py~~HHH 3~eKTPOHHOfO .· ~OJibr(a · IlOCJI~ . 
: 'OKOHqaHiuh1~myJibCa-:CX<aTH51. 'OAHHM 'H3. ~a~66~ee Bepo51iHiiix OOh~CHeHHH 

·· sToro 3QXf>ek-ra'MO)KeT 51B:n:'.51Tht.R '.fOT q>aKT, 'ITO iiaKpo»MIJYJibCC0: BO BpeMeHH 
. COCTOlh. H3 MHKJ)OH~~YJibCOB~ "TaKasi TOHKa51 BpeMe1u1a51 CTpyKTypa MOX<eT 
6hl;b o6yCJIOBJieHa 'Jni6o. KOrepeHT~hIMH KOJie6aHH.sIMH. 3JieKT_p()HHOro i<:OJibU.a~ 
JIH6o a3HMYTMbHOH , Hey~oiiqHBOCTbIO~ . B pa6oTe I 6 1 6hIJIO ~~Ka3aHO C 

~IlOMO~bIO q>OTOXPOHOrpaq>a' <<AraT»,:qTO,HMilYJibC C0: MOAYJIHpoBaH no Bpe: 
MeHH c xapaKTepHOH AJIHTeJibHOCTbI0200 nc, qTQ M.T.IIOCTpHpyeic.sI q)OTOXpo-. 
. imrpaMMOH .pHC'. 7. C APYI'OH CTOpoHhl, HMH11He BpeMeHHOH MHKpoCTPYKTY.Phl 
C0: MO)KeT 6b1Tb HCTIOJih30BaHo B 6yA)'JD:HX 3KcnepHMeHTax A.ri51 onpe;ien:eHH51.' 
BJ)eMeHHOH 3BOJl~~~H q>O~OTKJiliKa BTCII-~e~oK:- . . , . . . . 
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-4. B~H 'i1poiieAeHhl :H3~~peHHSI np~~;CKaHirn. ci1 :-~TCII~ruieHia1; ii -
-' : BffAHMOH o6~aCTH cneKTpa i ; 0,2+0, 8 MKM. B KaqeCTBe AeTeKTOpa HCDOJib30~ 
- --~aJICSI <f>oTosJieKTpoHHhlH yMHO)KHTeJih '1>3Y .:.100. 06~apy)l(eHo, • 'ITO BC11epi.: 

npoBOASI~eM- COCTOSIHHH· DJ)H -pa3JIH11HhIXTeimepaTypax o6pa3~a ,B ,AHana30He 
1
, 

T = 77+90 K xapaKTep BpeMeHHOro IlOBeAeHHSI CH~aJia c '1>3Y H3MeHSieTCSI -
npif np~BM~eHHH ~CBe~eHIIOCTII o6pa3~a HefOTOpoii rio~maoii BeJrn~HHhl E~, 
llTQ-HJIJIIOCTpHpyeTCSI pHc.8.-lfa 31'.HX OC~HJIJiorpaMM MO)KHO CAeJiaTb BhlBOA 0 

.-. _ToM/ 11To nRH ocBe~eHHOCTH E> En ripo11c~OAHT 311a~11Teiih~oe_H3MeHeHH:_ 
K03q>q>H~HeHTa nponycKaHH~ H3Jiy11eH~S1 < :BJ'Cil-nJieH~aMH B ·· BffAHMOH __ · 

106JiaCTH Cilt!KTpa; .; ' · -•. , . . . - - -- ' " , 

-, -

, - OcH0BHble BblB0Jl,bl . . ' - - -- . 
:L. Mcno.111,30BaH~e' KOff~q'ecKoro CBeTOBOAa - Il()3B0JISleT - c<i>opMHpoBaTb 

IlOTOK Clf OOJiblllOH . MO~~~C'rH H AOBeCTH ,' OCBe~eHHOCTb o6pa3~a· AO . 
- 10 BT·CM-~-B cneKTpaJibHOMAHana30HeX= 1+200 MKM. ~ . · · · 
- '-c 2; ()6mipyieHO OTCYTCTBHe 6on:oMeTpHti:ecKOI'O 3cpcpeKTa npH B03AeiiCTBHH 
CH HM~yJIJ,CHOro HaKODHTeJISI 3JieKTPOHOB Hi' BTCII-~CHKH B c11epxnpo110µ51-,\• 
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~eM COCTOSIHHH; _ _ _ . _ _ _ _ 

- --3. --_ 06mipyic~H() BJIHSIH:He HMDY JlbCHOro , Clf; Ha nponycKaHiie 'H3Jiy11eHHSI 
BTCIJ.:.Il.lleHKaMHB CBepxnpOBOASl~eM COCTOSl~HH. - '; - - ' '., ' ', .- , 

. . Pa60Ta Bbmo.irne~a B paM~ax rocnpoeKTa 90313 no ~CCJieAOBaHHIO BhlCOKO-:-
TeMnepaTypHOH CBepxripOBOAHMOCTH •. - < 

- ABTOPhl Bhlpa)KaIOT 6Jiaro,z:(apHOCTb CBOHM ~OJIJieraM no pa6oie RRPa3y.:. 
BaKirny; C.M.BHHCKOMY, A;A.'1>aTeeBy; · i' '. ' · --- . -- :• . - /:, - · · 
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