
3l ·i- I /.: _go 

8 . K J1rHaToaHq 

OfihBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCCIBAOB8HMM 

AYfiHa 

P4 -80 ·· 261 

BnMHHME OPMOOBEPXHOCTHhlX K]ACTEPOB 

HA BPEMH XPAHEHMH 
YnbTPAXOnO~HMX HEHTPOHOB 

HanpaeneHo a >KypHaJ1 "<!>~s~Ka TBepAoro Tena" 

1980 

-h 

·. 



f 
I 

' 

I 

I 
r 

.... , 

!',• •. : 

·'l ':4 
,') 

!~ > 

':·~·· 

"·' •l 

HrHa1:~~ 8;K. P4-80-26l ' 

B,nt~ftHHe npHnosepxHO~THWX KJ18CTepoa Ha a.~Mft 
~paHeHMft yJ1bTPBXOI10A,H!.IX HelhpOHOB 1.\ 

. 00Ka3aHO, "'TO eCJ'IH. npwnosepXHOCTHiilt ,oCSJ1a.cn. 8~8C::T88 
paa6M'rl!l'' Hl!l KJ'I,;iCTepw. J::iUUlPJI!H!1'Lt.~f!~,·~ ~·!1 ,aTOMCSiilo 

·"' 3TI<I .kl'iacTeP., c• . ·. · ·• ··~ ·~ ....... ;._.._-. 
"'BCTOTQA, .TO K08~ . . ·. . ~li?!/2' ... 00 flP 
.npH ~HOM coyAape l...l . (} J.: , · · , ' . • 
··paa .,....e ~~-14~~~ yr-NPS:HrHttTOBMtt,.B .K. · 
· $0H.~HF>~~~ .. ~~~~II4 · BnuaJute . . . 

"'"'o .. aJl~tH4t .V"f-. H npHnosep Hoc·r:H : 
ca e ,'!)octOM·';re.Mne P4-00-26 , IJX _. • 
He~WOHOB a 3T~ · • / 1900 

il' 

"'· 

, ;I 

, r 1 
, I 

:':I 

';.;'lr 
·• , r 1( ,~,,.1.· 

·;<1(,; .• ~·,··' 

T :: 1'eMnepatypa Jl/"' ~ J.,;. P )/ 1>. , 
. Pa69ta BlllnOJ /J• 1 I"', IT " 

~
'1i11'J'il/ .. ··· 

1
, .. ~~·· i •!'•'. '' 
/1'( I •, 

11.111~ ,, ::~r:'., .. 
. \ 'i· ; ··, 

" ""' 
OpeflllltKT ~!« 

Ign~tovich v. 
' •, ' 

Eff~ct c 
. . .an..:.!Jl.U:; . 

·',I 

.- :· {i i 

: ~ . , ··~ 
\j 

I 
!I 

~ 
'1 

I 
'! 

npo6neMa xpaHeHHR ynbTpaxonOAH~X HeMTPOHOB /YXH/ OCTaeTCR 
HepeweHHOH BOT y~e 10 neT. CyTb npo6ne~ COCTOHT B TOM, 4TO 
epeMR xpaHeHHR HeHTpOHa B 3aKp~TOM COCyAe OKa3~BaeTCR 3Ha4H
TenbHO MeHbWe TeopeTH4eCKH npeACKa3aHH01"0 ~.6.3enbAOBH4eM /1/ 
e caMOH nepeoH pa6oTe, noceR~eHHOH eonpocaM YXH. BpeMR xpaHe
HHR, ecnH OTBne4bCR OT C06CTBeHHOI"O pacnaAa HeHTpoHa, xapaK
TepH3yeTCR K03~M~HeHTOM noTepb, T.e. eepORTHOCTb~ norno~eHHR 

"' Heynpyroro pacceRHHR /HarpeeaHHR/ npH OAHOM YAape YXH o cTeH
Ky. 3KcnepHMeHT~ no H3MepeHH~ K03~H~HeHTa nOTepb M TeopeTH-
4eCKHe nOHCKH npH4MH erO aHOManbHO 6onbWOH BenH4MH~ H3nO~eH~ 
B o63opax 12•101 , ,llnR 06'bRCHeHHR aHOManHH 6~nH nOAP06HO pacCMOT
peH~: npo~ecc~ e3aHMOAeHcTBHR YXH c noeepxHOCTH~MH eonHaMH 1111, 
TennOBbiMM Kone6aHHRMM aTCMOB BHYTPH Be~eCTBa, aKyCTH4eCKHMM 
APO~aHHRMH noeepxHOCTH; pacceRHHe c Man~MM nepeAa4aMH 3HeprHH 
BcneACTBHe AH~Y3HOHH01"0 ABH~eHHR aTOMOB M nepeonpOKHA~BaHHR 
cnHHa B Mai"HMTHOM none e6nH3M RAPa; B03MO~HOe BnHRHHe BOAOPOAa 
Ha Heynpyroe pacceRHHe M ponb HeOAHOPOAHOCTeH noeepXHOCTH, 
TaKHX KaK WepOXOBaTOCTH, nop~, nneHKM M npHMeCH /COOTBeTCTBy~
~He cc~nKH AaH~ e yKa3aHH~x ~we o63opax/. 0AHaKo ace B03Mo~
H~e cnoco6~ 06'bRCHeHHR aHOManHH OKa3anHCb HeYAOBneTBOPHTenb
H~MH, H60 OHM He MOrnH OTpa3HTb ABe Ha6n~Aae~e 3aKOHOMepHO
CTH: aHOManbHaR BenH4MHa K03~M~MeHTa nOTepb npHMepHO OAHHa
KOBa 'AnR BCeX Be~eCTB M eCnH OHa 3aBHCMT OT TeMnepaTyp~, TO 
e AHana3oHe 80-800 K 3Ta 3aBHCHMOCTb 4pe3B~4aHHO cna6aR /5,12,18~ 

noMHMO HccneAOBaHHR eceeo3MO~H~x npo~eccoe AnR o6'bRCHeHHR 
aHOManHH npHeneKanHcb Ta~e H AOnonHHTenbH~e rHnoTe3~. B 4acT
HOCTH, ~.H.CIIpaHK 1141 npeAnono~Hn, 4TO YXH npHcy~e aHoManbHOe 
ce4eHHe noTepb a , KOTOpOe He CBOHCTBeHHO HeHTpOHaM 6onee e~
COKMX 3HeprHH, P~3ynbTaTW HaCTOR~eH pa60T~ BnOnHe cornacy~TCR 
C TaKOH rHnOTe30H. 

Uenb AaHHOH pa6oT~ cocToHT e TOM, 4T06~ noAp06Ho paccMoT
peTb BnHRHHe KnacTepoB, H3 KOTOP~X MO~eT COCTORTb TOHKHH npH
noeepXHOCTH~H cnoH ee~ecTea, Ha HarpeeaHHe YXH. PaHee 3To 
BnHRHHe y~e paCCMaTpHBanocb 110~0AHaKO AenanOCb 3TO B OAHo¢o
HOHHOM npH6nH~eHHM, 4TO, B006~e I"OBOpR, He CnpaBeAflMBO, ecnH 
4aCTOTa KOne6aHHH KnaCTepa 3Ha4HTenbHO MeHbWe TeMnepaTyp~: 
ru0<< T. 0co6oe 3Ha4eHHe KnaCTepa COCTOMT B TOM, 4TO OH pac
ceHBaeT HeHTPOH~ KaK eAHHOe ~enoe, o6naA8R aMnnHTYAOH pacceR
HMR b = nb 0 , rAe bo - aMnnHTYAa pacCeRHMR OAHOI"O aTOMa, a 
n - 4Hcno aTOMOB e KnacTepe. B pesynbTaTe ce4eHHe pacceRHHR 

IM\eliWitt:llUwi 1Dtt'11Jl'YT I 
uepHii11 tj(;r .~~eJOIIBd 
6H6s~:(JTEKA 
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K.nacTepa nponopLtHOHa.nbHO n 2 /paayMeeTcR, see 3To cnpase,qnHao TO.nbKO e TOM c.ny4ae, ec.nH pasMep K.nacTepa SHa4HTe.nbHO M€HbWe A11HHbl BO!lHbl HetfTPOHa/. 0,qHaKO ¢aKTOP n, KOTOPbH~1 CHJlbHO yee.nH4HeaeT ce4eH~e pacceRHHR K.nacTepa, 1.13 K03¢¢HLtHeHTa noTepb Bblna,qaeT, €C1111 paC4€Tbl npOH3 BO.QHTb B O,QH0$0HOHHOM np!.16J1H}I{€HHH. ,QeeiCTBJ.IIT€J1bHO, K03$Cfla.-tLtJ.II€HT noTepb fl. nponOpLtHOHaneH TJ: 
~- (N/N0)k 0a/4"bo, 

a a J.IIM€€T €1.ij€ xapaKTepHbla1 AJIR Ko.ne6aH!.1t:i MHO>KHT€11b 1/M M - Macca KnacTepa, npHee,qeHHaR K Macce Het1TPOHa, N KJ18CTepoe, a N 0 - 4a.-tC:no aTOMOB e e,qa.-tHHLte o6"'beMa, k 0 HOBOH BeKTOP YXH/. nocKOIIbKY N-No/n, a M-nMo, rtje Macca o,qHoro aTOMa, TO n H3 BbJpa>+<eHH.R I 1 I Bblna,qaeT. B 6~110 nOK838HO, 4TO B O,QH0$0HOHHOM npH6J1H}I{€HHH 

/1/ 

/a):lecb 
- 4HC110 
- so.n-

Mo
pa6oTe1151 

/21 H ec.nH 4acTOTa w 0 KnacTepa 3Ha4HTe.n bHO MeH bUJe TeMnepaTypbl T • TO Sa C4€T noc.ne,QHero MHO}f{HT€11R K03<fJ$HLtHeHT nOTepb CVIJlbHO BblpaCTaeT, /B Bblpa>KeHHH /2/ T H3MepReTcR e eAHHH~ax 1i 2/2mkB, a w 0 - a e,qa.-tHH4aX h; 2m, npH 4eM rn - Mace a Het1TpoHa, TaK 4TO T J.ll W O HM€/OT OAHHaKOSyiO paSM€PHOCTb, C.OBna,qaJOIJ.IYIO C pa3M€PHOCT b/0 Ksa,qpaTa eo.nHoeoro seKTOpa/. O,qHaKo Bblpa>t<eHHe /2/ .nHHet:iHo saBHCHT OT TeMnepaTyp~, J.1 3TO npOT!.1BOPe4J.IIT 3KCnep!.1M€HTY. 0,qHO$OHOHHOe npH6.na.-tmeHHe cnpaseAJ1HBO He ecer,qa. Ec.nH OCLtH.nIlRTOp C Maccot1 M J.IIM€€T 48CTOTY w0<<T/M, TO C€4€HH€ pacceRHHR Ha HeM M8110 OT11H48€TCR OT C€4€HJ.1R pacceRHHR H8 O,qHOaTOMHOM rase, T.e. 

a -(2/y'~) ·4"b2 y'T/k0 . 
/3/ B 3TOM c.ny4ae eepoRTHOCTb Heynpyroro pacceRHHR YXH npH OTpameHHa.-t OT CTeHKH npOnOpLtHOHaJlbHa 

~-(N/N0 )(2/y';)b 2y'T/b0 y'M, /4/ VI SHaM€H8T€11b co,qepma.-tT H€ Macey, a KOpeHb Kea,qpaTHblt:i HS 3TOt:i eenH4~Hbl, "' noTOMy TJ co,qep>KHT 6onbwoH ct>aKTop ycH.neHHR VnM 0: ~ - (b 0y'T/MoJv'nM 0 . 
!51 B noc.ne,qHee epeMR AJ1R o6DRCHeHHR aHoMa.nHH apeMeHH xpaHeHHR YXH 4aCTo npa.-ts.neKa~T rHnoTesy eo,qopo,qHoro aarpRSHeHHR /eM., HanpHMep,/le/ /, KOTOpaR 8 KaKot1-TO Mepe no,qTBep>+<,qaeTCR 3KCnepa.-tMeHTaMH C TR>Ke.nbiMH HOH8MH /l?~np11 3TOM BOAOPO,q, C 3TOH T04KH SpeHHR, y,qo6eH TeM, 4TO o6na,qaeT 6onbWJ.IIM C€4€HH€M HeKorepeHTHOro pacceRHHR - 80 6. KaK CIIeAYeT H3 Bblpa>KeHH~ /5/ H /3/, KnactepHaR ra.-tnoTesa noaeo.nReT yeenH4HTb ce4eHHe Heynpyroro pacceRHHR eel.ijeCTea, He np116eraR K nOMOIJ.IH eo,qopo,qa. 
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npon1B ntnOTe3bl BOAOPOAHOrO aarpA3H6HIM1 rOBOPHT OTCYTCTBHe. 

TeMnepaTypHoH aas~c~MOCTH K03$¢H~HeHTa noTepb. KnacTepHaA 

nmoTesa, KSK noKa3b1BaeT BblpameHHe /5/, Tome npeACKS3biBaeT 

TeMnepaTYPHY~ 38BHCHMOCTb, OAHSKO 3Ty 3SBHCHMOCTb MO>KHO cy

~eCTBeHHO OCna6HTb, ecnH npeAnO.nO>KHTb, 4TO 4HC.DO aTOMOB B K.nac

Tepe 38BHCHT OT TeMnepaTypbl H C pOCTOM T 4HC.nO D yMeHbW8eTCA. 

TeMnepaTypHy~ 38BHCHMOCTb MO>KHO no.nHOCTb~ CKOMneHCHpOB8Tb, 

ec.nH npeAnO.nO}f(HTb, 4TO n .... 1/T. 

np~ nOHH>KeHHH TeMnepaTypbl yC.nOBHe Wo<<T/M HapywaeTCA, H Mbl 

npHXOAHM K Bblpa>KeHH~ /2/. npH e~e 60J1bWeM nOHH>KeHHH TeMnepaTy

pbl, AD T <wo, .nHHeHHaA TeMnepaTypHaR aaaHcHMOCTb Tf nepeXOAHT 

8 3KCnOHeH~Ha.DbHy~: 

~ ~ (2b 0y"' 0 I M 0) exp(-«> 0/T) . /6/ 

CpeAHAA 3HeprHA HarpeTb\X HeHTpOHOB k 2 

a a cny4ae cu 0 <<T/M pasHa 

np~ w 0 »T/M pasHa w
0

, 

kll ~4T/M ~4T/M 0 n. 171 

Ec.nH He BBOAHTb 8HH30TpOnH~ OCUH.flilATOpa, TO yrnoaoe pacnpeAene

HHe pacceAHHbiX Hei:1.TpOHOB AOil>KHO 6b!Tb H30TpOnHO. 

noKa>KeM Tenepb, KSK MO)I{HQ BbiBeCTH ace yKa3aHHb~ BbiWe Bblpa

>l<eHHA. 

PACCE~HHE YXH HA OCUHnn~TOPE 

EiyAeM HCXOA~Tb H3 XOpOWO H3BeCTHOrO BblpameHHA /lB/ AflR pacCeA

HHA Hei:1.TpOHa Ha OCU~.DilATOpe: 

2 2 ~ 

d .r/d0dE-(k/k 0)b S(Q,w), /8/ 

rAe k H ko- BOilHOSble SeKTOpbl COOTBeTCTBeHHO pacceR~HOI~p H..., na-

Aa~w.ero Het1Tp0H8, a S(Q, cu) - ¢YHKU,HR pacceRHHA, Q •k 0 - k , 

w=k ~-k 2. non Hoe ce4eHHe pacceAHHR MO>KHO aanHcaTb a BHAe 

2 ~ 3 
"- (2b /k 0) fS(Q, w )d k. 

/9/ 

B~pameH~~ /8/ ~ /9/ cnpaseAn~B~ An~ n~6oro pacce~saTen~
, ecn~ 

He YT0.4HRTb BHA <I>YHKU,HH S(Q, w). KoHKPeTHO AJ'IR oc~HJ1J1ATopa 

~ 
~ 

S(Q,w)~exp[-W(Q) +w/2T] l: Ir(y)8(w- f·w 0
), 

fc::-oo 

rAe I f (y) - MOAH<I>~~~posaHHa~ <f>YHK~~~ 5eccenR, a 

2 
W(Q) =(Q /Mw 0)cth(w0 /2T), 

2 . 
y ~ Q /Mw 0 sh(w 0 /2T). 

/10/ 

/11/ 

/12/ 
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8 cny4ae_ pacceRHHR YXH k >> k0, 11 noToMy Q=-k 11 cu"" -k 2.05oaHa4HM HHTerpan 8 /9/ 4epe3. 21rF, T.e. 

2 3 2 2 2"F = JS(-k ,-k ) d k=2" Jf(k ) kdk 
/13/ 

TDrAa cornacHo /9/ H /11/ 
2 2 u = 4"b F/k 0 , ~=(N/N 0) F·b /b 0 . /14/ noACTaBnRR B /13/ BblpaJt(eHHe /10/, nony4aeM 

~ 

F = Y"'o l: veexp[- £ (x +Z)] Ie ( e u). /15/ £= 1 
rAe 

X=w 0/2T; z=cthx/M; u=l/M·shx. 
npH cuo>>T X >> 1 Yl 8 CyMMe OCTaeTCR TOJlbKO 0Aj.1H nep8bU::i 4J1eH, nocKOJ1bKY npl-1 3TOM U<<1, TO 1 1 (u) ""U J.1 

F=yw;)uexp(-x), 
/16/ OTKYAa nony4aeTCR /6/. 

CpeAHee 3Ha4eHHe k2 onpeAenReTCR cneAYIOL4HM o6paaoM: 

/17/ 
11 a AaHHOM cny4ae nerKo nony4aeM k 2 = cu 

0 npH T/M«wo<<T MOAH<!>H4HPOBaHHYIO <I>YHK4HIO 6eccenR I ( £ u) 6naroAapR ManOCTH U MOmHo pa3J10~J.1Tb 8 PRA Yl orpaHJ.14J.1~bCR n~pBblM 4neHOM I e = (eu/2)£ /£ 1 • nocne 4ero eocnonbayeMcR <!>OpMynoi1 CTHP111-1Hra J.1 npocyMMHpyeM nony4eHHbll1 PRA AO e = 0.:0' 8 peayJlbTaTe 6yAeM 1-1MeTb 

/18/ 
r.qe e - OCHOBaH~t~e HaTypaJlbHblX norapH$MOB. nocKOJlbKY_e/yi2tr ""1, TO, noAcTaBHB /18/ B /14/, nony4HM /2/. CpeAHee k2 nerKo HaXOAHTCR C OOMOL4bl0 CJleAYI01.4eH ¢oPMYJlbl: - ~ e ~ e k 2 =w 0n=w0( l: f(u/2) )/ l: (u/2) =wo £= 1 £= 1 /19/ 

¢aKTH4eCKJ.1 Mbl 8HAJ.1M, 4TO npH T/M <<cu o<<T 0AHO¢OHOHHOe npH-6J1HmeHHe OCTaeTCR AeMCTBHTeJlbHblM. 
CnpaseAJ1H80CTb HcnonbaoaaHHoro paanomeH~t~R lr~u) _MomeT Bbl3BaTb COMHeHHe, noCKOJlbKy npH 60JlbWJ.1X £, KOrAa fu >1, OHO He rOAHTCR. 0AHaKO nPH 60JlbWJ.1X £ MO~HO BOCnOJlb30BaTbCR aCHMn-TOTH4eCKHM npeACTaBneHHeM <!>YHK4HH I£~~ /cM.<!>OpMyny 9.7.7 8 119//: 
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/20/ 

rAe ~ ~ y 1 + U 2 + ln [ u/(1 + y 1 + U 2 )), H 3TO npeACTaBJleHHe npH 

U <<1 np\r1B0Air1T K TeM me pe3yJ1bT8T8M, KOTOpble 6bi11VI nOJ1y4eHbl 

paHee. 
np1r1 (t)P << T/M aocnonbayeMc~ act.-1MnrorJ.14ecKHM npeACTaane-

HJ;!eM /20/ J.1 Y4TeM, llTO U >>1, a B =X+ Z- ~ << 1; TOrAa n0!1Y41-1M 

F ~ yOJ 0/2"u/(x+z->Jl. 
/21/ 

To, 4TO s Mana, noKaablaaer ere paano~eH\r1e no x: 

s ~x+z-ii ~x(l+M) 
2 /2M ~., 0M(4T«L /22/ 

noACTaBilflfl /22/ H U -2T/MOJo B /21/ ~ AaJlee B /14/, nony-

4aeM /5/. ~MeHHO 3THM cnoco6oM 6blno pacc4\r1T8HO pacceRHHe Ha 

cna6o CBR3a~HOM BOAOPOAe a pa6ore 1161 .Sb141r1C11eHHe klf npoV!a

BOA\r1TCR coaepweHHO 8H8110rH4HO /19/, TOJlbKO BMecTO U TaM cne

AyeT noACTaBHTb exp(-s). B peaynbTaTe nony4aeM k2 =w 0/s,4TO 

c Y4eTOM /22/ paBHO /7/. 

06CYJI{AEHHE 

4T06bl nOJ1Y4\r1Tb 3KCnepHMeHT8JlbHO H8611~AaeMOe D,He06XOAVIMO 

<!>aKTOp YCHJleHHfl y nM 0 B /5/ nOJlO>KHTb paBHbiM ~20, H60 npH 

KOMH8THOH reMneparype ce4eH\r1e Heynpyroro pacceRHir1R ~o, 1 6, 

TOrAa K8K Ha6n~A8eMoe 8HOM8flbHOe Ce4eHHe COCTasn~eT~ 2+4 6. 

CooTBeTCTBeHHO np~ Mo =olO AOfl>KHO 6b1Tb n = 100. np~ 3TOM 

w 0 ""' 10 9 + 1_~ 10 c -1, a 3Hepnu=r pacce~HHbiX Hel:1TpOHOB 6nHaKa K 

T/M = 10 :>B. 

Cy~ecTsy~~He ABHH~e 3Kcnep~MeHTa
1201 noKa3MBa~T, 4TO 3HeprHR 

Heynpyro pacce~HHbiX Hee1Tp0HOB 6!1~3Ka K 10 M38. 3To KaK 6yAT0 

fib! npOTHBOpe4HT fHnOTeae K!18CTepOB. 0AH8KO B H8CTOR~ee epeMR 

HMeeTC~ COMHeHHe B TOM, 4TO CTeHK~ !10BywKH B 3KCnepHMeHTe/20I 

6b1J1H CB060AHbl OT BOAOPOAHbiX aarpR3HeHHVi. 

Ha11~4He KJ18CTepoa HB noeepXHOCTH AOJl>KHO CK838TbC~ HB TeM

nepaTypHOVi aas~CHMOCT~ TennoeMKOCTH MenKHX nopowKos. EcnH 

n -1/T, TO TennoeMKOCTb npH H~3K~X TeMnepaTypax AOJl>KHa HMeTb 

n~HeHHy~ aas~CHMOCTb OT T.3Ta !lHHeMHa~ aasHc~MOCTb /ecn~-1 n==100 

npH KOMHBTHOH TeMnepaType/ AO!l>KHB 6b1Tb Bblpa>KeHa 6onee CHJ1bHO, 

4eM 8 TennoeMKOCT~ CTeKO!l/2~/npH H~3KOV
i TeMnepaType, a HMeHHO: 

OHa AO!l>KHa cTaTb cy~eCTBeHHOM yme npH 10 K. 

lOHKHV! nosepXHOCTHbiV! CJlOVi Be~eCTB8 MO>KeT HMeTb CJ10>KHY~ 

CTPYKTypy Ha-aa OK~cneHHR B CJ1Y4Be MeTBMOB HJ1H Bbl~ena4~B8HHR 

8 CJ1y4ae CTeKOJ1. 803H~Ka~~He H8 noBepXHOCTH KJ18CTepbl OK83b1B8-
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IOTCR o4eHb CYLl\eCTBeHHbiMH AIIR YXH, HO 6onee 3HeprH4Hble Hei-1TpoHbt, KOTOpble MoryT npOHHKHYTb BHYTPb TOllll\H Be~eCTBa, OKa3bleaIOTCR K 3THM KJ16CTepaM He4yBCTBHTeJlbHbl, TaKHM 06pa30M, MO}f{HO C4HT6Tb, 4TO noaepXHOCTHble aTOMbl 06na,qaiOT ,QOn011HI4TeiibHbiM Ce4eHJ.1eM pacceRHHFI, cneliH¢JH4HbtM T0!1bKO AJ1R YXH, 4TO anon He a ,qyxe rHnoTe3bt, BblCKaaaHHOH H. M. ¢JpaHKOM 1141 .. 8 3BKJ1104eHHe e~e HHTepeCHO OTMeTMTb, 4TO 5naro,QapR BbiCOKO~ 4yBCTBHTenbHOCTH YXH K KnacrepH3BLIHH MoneKyn 3KCnepHMeHTbl no nponycKaHHIO YXH 4epea ra3bl c llellbiO onpe,qeneHHR ce4eHHR pacceRHHR npH06peT610T 0C06~~ CMbiCII. ECI1H 3TO Ce4eHHe OKameTCR 60IIbWe TOt1 BeiiJ.14J.1Hbl, KOTOPBR cne,qyeT H3 3KCnepHMeHTOB no pacCeRHHIO TenJlOBbiX HeHTpOHOB, H ero TeMnepaTypH~36BHCHMOCTb /HanpHMep, AflR o,qHoaroMHbiX raaoa/ 6y,qer cna6ee VT , ro MO>KHO 6y,qer c,qenaTb BbiBO,Q, 4TO ra30B~e MOJleKyiibl o6pa3yiOT KOHrJlOMepaTbl H KOJlH4eCTBO H!U1 BeiiH4HH6 KOHrJlOMepaTOB C nOHH>KeHHeM TeMneparypbl pacreT. no-SH,QHMOMY, 3TO RBIIeHHe H6J.160nee 3aMeTHO B6IIH3J.1 TeMnepaTypbl KOH,QeHca4HH raaa. 

Aerop 6naro,qapeH aa none3Hble o6cym,qeHHR 6.B.BacHnbeay, B.B.ronHKoay, ~.M.OcraHeBH4y, A.B.CrpenKoay, ~.B.TapaHy H H.M.<l>paHKy. 
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