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KapaMSIH C,A. P4 - 10149 

TepMOt111H8Mll'IeCKlle qiyHKUIIII siaep 

C 11cnonb30BaH11eM 3Ha'!eH11ii siaepaoii reMneparyphI, nony'leHHbIX 

paHee 113 o6pa6orKII 3KCnep11MeHranbHbIX t:{BHHblX no Ol'HOIIJeHIISIM r 1/ r n 
11 BpeMeHBM ,K113HII COCl'BBHbIX siaep, BbI'Il!CneHbl 3H8'1eHIISI cneayIOll!UX 
repMOtlllHBMll'!eCKHX qiyHKUllfi: repMOt111H8MH'!eCKOfi l'eMneparypbl, xapaK
rep11Cl'll'leCKOii TeMneparyphI, yaenhaoii 3Hl'ponnn n yaenbHOii rennoeM-

'_Kocr'n', Pac'!el' OCHOBBH Ha np11MeHeH11H repMOtiHHBMH'!eCKHX qiopMyn 

MOtienefi 3iiHwl'efiHa II Lle6asi, np11MeHSIIOWHXCSI o6bI'lHO ansi on11caHHSI 
rennoeMKocrn l'Bepaoro rena, Bb1'l11cne110 cneKrpanbHoe pacnpeaeneH11e 
3HeprllH B036y,KtieHHS! siapa no 'l8Cl'Ol'8M, OnpeneneH KnaCCll'leCKHii 
npeaen siaepaoii rennoeMKOCl'H, 

Pa6ora BbmonHeHa B fla6oparopn11 siaepHbIX peaKuifii 011.fll1, 

TipenpHHT O6be,QHHeHHoro HHCTHTyTa .H.QepHblX HCCJie,Q0BaHHii 

,ll;y6Ha 1976 

Karamian S.A. P4 - 10149 

Therniodyn·amic Fun·c.tion~ -of NucTei 

Using the values for nuclear temperature obtained pre
viously in processing the experimental data on the r 1;rn 
ratios and lifetimes of compound nuclei here were calcu
lated the values for the following thermodynamic functions: 
thermodynamic temperature, characteristic temperature, 
specific entropy, and specific heat. The base of the cal
culation is the use of the thermodynamic formulae of the 
Einstein and Debye models applied normally to description 
of the solid state heat capacity. The spectral distribution 
of the excitation energy over frequencies is calculated, 
A classical limit is determined for the nuclear heat 
capacity. 
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@ 1976 061,ec)uHeHHblU UHCIIIUIIIYIII .11c)epHblX ucc11ec)oaaHUU ,4y6Ha 

1. BeeoeHUe 

Ilpu · nepexoAe IC onucaHHID .IIAePHbIX npoueccoB npu 
:rneprHJlX B036Y)KAellH.fl > 10 M3B All.II cpeAHHX H T.fl)Kenblx 
JlAep Te0pH.R, 0CH0BaHHaJl Ha BbI'iHCneHHH MaTpH'iHbIX :rne
MeHT0B aonHoBLIX 4JyHICUHii HHAHBBAYanH3HPOBaHHbIX cocT6.R • 
HBH C 4lHICCHpoBaHHbIMB KBaHTOBbIMH 'iHCnaMH, 3aMem1eTC& 
06bl11llo cTaTHCTH~leCICHM noAXOAOM, npu ICoTopoM aep6.11T-· 
H0CTH npoueccoB onpeAem110TCJI 4leH0MeHonoru11ecICoii nnoT·. 
H0CTbIO MHICpococTOJlHHii Ha ·uHTepaan :rneprHH H ~aiiu-· 
CHMOCTblO' 3TOH "nnoTH0CTH ypOBHeii" OT yrnoaoro M0MeH:. 
Ta, 11eTH0CTH H T ,A, CTaTHCTH'ieCICHH Il0AX0A 6nH3ICO CBJl3aH 
c TepMOAHH;MH'ieCICHM paccMoTpeHHeM / l ,2/ nocIConbICY c 
IlOM0LLtblO 4JopMynbI In p ( U) = S( U) B03M~)K~0 nepeiiT'H oT' 
4JYHICUHH nnoTH0CTH ypoaHeii p (U) IC 3HT_ponua S(U). B oo6me 
TO'iH0CTb nepeX0A8. IC TepM0AHHaMHICe BcerAa onpeAen.11eTCJl 
11ucnoM cTeneHeii cao6oAbI cucTeMLI, ~n.11 BApa 3TO 11ucno 
HecpaBHBMO MeHbWe, 11eM All.II MaICpo.cIConu11ecICHX Ten, ·H 
paBH0 3A-3, rAe A- qucno HyICnoHoB B.11Ape. 3AeCb BLI'iTe
HbI TJ}H creneHH 'cBo6oiihl, COOT:ee'T,CTBYIOutHe nocTyria TeilbHO.: 
MY nepeMeuteHHIO .RApa. Bo3MO)KHO, cneAye'i BLI'ieCTb ~me 
TaIC)Ke apamaTeilbHble cTeneHB CB06o.zibl. OAHa~o. ICaIC- H3 • '. 
BeCTH0, pa3Aenei1Be cTeneHeii. Ha "iennOBbie'', C0OTBeT
CTBYIOutBe BHyTpeHHeMY B036Y)KAeHHIO, ICone6aTeilbHble H 
apamaTeilbHLie .flBilJleTCJl ycn0BHhIM, OHO cnpaBeAilBBO IlHWb 
B aA11a6aTH11ecICoM np116nH)KeHBB, K0Topoe,. BepoJITHO,. He 
BLIIlOilHJleTCJI ,npH .BblC,0ICHX 3HeprHJlX Bp36y)l{AeHHJl. B pa- . 
6oTe 131 noKa3aHO,· 111'0' BICilIO'ieHHe IConneICTHBHblX CTeneHeK 
CB060AJ,I. cyme'CTBCHHO }'BeJIH'iBBaeT paC'ieTHbie 3Ha'ieHH.fl 

nnoTHOCT:H ypoBHelL ' 
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IloCKOJILKY lJHCJIO CTeneHeii CB060)].LI H)].pa He npeBLIIIIa
eT HeCKOJILKHX COT )].a)Ke )].JIH caMLIX TH)KeJILIX H;:i;ep, TO 
MO)KHO ClJHTaTL ecTeCTBeHHLIM, lJTO nepexo;:i; K TepMO)J.HHa
MHKe HBJIHeTC1I HeTOlJHLIM u MO)KHO Ha6mo;:i;aTL npou:ecCLI, 
TepMO)].HHaMHlJeCKH JanpeI.QeHHLie, HO B03MO)KHLie /XOTjl 
H MaJIOBepoHTHLie/ B CTaTHCTuqecKOM paCCMOTpeHHH. ~o
Ka3aTeJILCTBO 3KCnepuMeHTaJILHOro Ha6mo;:i;eHHH 0)].HOro H3 
TaKHX npon:eccoa - npon:ecca nepexo;:i;a Tennoaoii 3Hepruu 
B036y)K)].eHHH B IlOTeuu:uaJILHYIO H JaTeM B KOJIJieKTHBHYIO 
3HeprHIO HanpaBJieHHoro )].BH)KeJIHH /"Mex_aHH3M OTpuu:a
TeJILHOH BH3KOCTH"/' npHBe)].eHLI B pa6oTe ( 4,' 

B HaCTOHI.Qeii pa6oTe MLI He paCCM~TPHBaeM OTKJio
HeHHH OT TepMO)].HHaMHKH. HanpOTHB, IlOCKO,JILKy OC_HOBHLie 
qepThl uaut5onee BepoHT.HLI~· npon:eccoa B CHJlhHb aoJ6y)K
.ileH:ttLIX H

0)].pa:i 6_e3yCJIOBH~ Henno~o: BOCilJ)OH3BO.riHTcH B . . . 

TepMO)].HHaMuqeCKHX npe)].GTaBJieHHHX. 0 ,HarpeTOM. AO TeM-
:i:ieparypLI T ~;:i;pe, 3.ri~c.~' CTaBH.TC,H 38.,!J;~,a: C>np~;:i;eneµHH 
H3 3KCilepHMeHT~JILHLIX µa.HHLIX a6c_oJIIOTHhIX. 3Ha,qe1mii Ta
KHX, TepMO)].H,HaMHqecKµx <PYHKU:HH,. KaK TeMm~paTypa, 3H-

' • •, . . i• . ' ; • ·• ; ' .• ,., ' • 

TPOilHH, TennoeMKOCTL, xapaKTepHCT1{qecKaH TeMnepaTypa. 
-HeKOTOpbie TeilJIOBLie c'BOHCTBa H;:i;ep pacpMOTpeHLI B pa6o ~ 
Te /S/, , r;:i;e on;eHHBaeTCJI, B l{8.CTHOCTH, H,3Me~eHH~ reoMeT-

,', . . , ·- ,,, ·, , . ' ,.. ' ' . ,. .. 

puqecKux paJMepoa H;:i;ep,u noaepxHoCTHoii,3Hepruu B.3a-
BH_C~M~CTH, OT_, :re}..rnepaTypLI. Iloc1<0,r_;L~Y yae.nu,eirn~ ,06,be: 
Ma_ Hp;p~ C PO~TO¥ 3HeprHH Bq36y)K)].eHHH )lOKa Ile' ;3~qJHK;. 
~HPO,Ba1:rn 3~_£:nepHMeHTaJILHO ,. u, _cornaQifO .. : ~l(e1:p,_aM,, lle 
~pe1;JLIIIIaeT IIe<?KQJILKHX. IlPO¥eHTOB . )]..Il;H '.,)Hep:rnH B036y~
~eHHH < lQO _

0

M3B, TO ¥Lf ucnoJILJyeM 3;:i;ecL 061.QenpHJ!H, 
TJ:>Ie ,npu6JIH)Kelll~H MaJIL~X. TeMnepa TYP H coxpa11euu11 o6~e -
M~ .H~pa .. B 3T}l:~ :npii:6nH)KeHHHX 3HeprHH B036y)K.IJ;eHHH HJJ.pa, 
B 961.QeM c_nyqae \ COOTBe:rcp:1y10maH 3_.H_TaJILillW, c:rauoBHTCH 
paBHOH TennoBOH,3HeprHH, a rennoeMKOCTH,-IlPHITOCTOJIHHOM 
o6~e~e:,cv ~- ii~~_TOHHHOM,)J;a~,!}eHHH 'c 1:P~BH,h~ Me_~.rwpo6oii 
Cv=<;=p• .. . ·_, .. ,· . . . . ,, .. ,,· ;,,, 

' B 'pa6oTaX /,6/ npoae~eir . auaJIH3 3KCnepHMeHT~JlbHhIX 
pe 3 yhLTa TOD no 0°THOIIIeJIHJiM .rieJIHT

0

tlJlhHri'ii . H • 'Heifipoiluoil: 
IIIHpH'iI l.,j 1 r (U) H aoc OJII01'HhiM iu11p11mlM ~- onpe:denemi'iiM 
'''•:<,· r ·.1_ 0 , ' ' _;•_~ -:· (•, ,.-~~.-'.:,1,.,,; ,,.,_· 
H3. H3MepeHH1I BpeMeH )KH3HH COCTaBHhlX JI)].ep B peaKU:HHX 
c T'H21<enLIMII' H0°HaMH : 1-: .riiiH 'i~ep B piiiib'.µe : . z. ~ 6:f-B~(Ilpll 
3HeprHHx aoJ6Y)KJJ.eHHH /40-100/ M3B. '.· 6°L1'ii.o n~Ka~aHo~ 

4: 

lJTO npu annpoKCHMaU:HH 'qiyHKU:HH IlJIOTHOCTH ypoBHeii qiop
Myn:oii MO)].~JIH C IlOCTO,HJiHOH TeMnepaTypoii p(U) = expU/t* 
y;:i;aeTC.Jl COBMeCTHO onucaTh ;:i;aHHLie ;:i;mi OTHOIIICHHH. re 1rn<U) 
H a6COJIIOTHLIX apeMeH )KH3HH. IiLIJIO uaii)J.eHO, lJTO ,ItJIH TOl{
Horo BOCilPOH3Be;:i;eHHH 3KCnepHMeHTaJILHLIX ;:i;aHHLIX .n,o
cTaTOlJHO BBeCTH )].Ba napaMeTpa TeMnepaTypLI t = t C -

.-·r .; .· .·, , , .· ,, •· ,- . : . _ ·u-• ,. n 
TeMnepaTypa . H;:i;pa nocne ucnycKaHHH HeHTpOHOB, paBHaH 
Te:MnepaType c'ocTaBHOro' 11.n,pa,. 'u t f - ·TeMnepaTypa Ha 
6apLepe ;:i;eneHHH. Mm1<Iio 6blno npe,!].rtonara'r1> nocToHHCTBO 

·· t n = tc "" const c HJMeHeHHeM 3Hepruu U H cna6yro nu-
ueiiHyIO JaBHCHMOCTL OT u ;:i;eJIHTeJILHOH TeMnepaTYPbl 
t
1
/. t n t f = t /U 

0
) + k (U-U 0).libIJIH Haii;:i;eHLI onTHMaJILHLie ;:i;na 

. _onucaHHH 3KCnepHMeHTa lJHCJieHHLie 3HalJeHHH t n H t r(U) • 
. 3TH pe3yJILTaTl,I Il03BOJIHIOT peIIIaTb npcTaBJieHHYIO 3a;:i;aqy 

onpe;:i;eneHH.Jl JHaqeHHH TepMO)].HHaMHlJeCKHX qiyHKU:HH 11;:i;ep, 

2. 0CH08Hble-¢opMyAbl 

B pa6oTe 1 61 6LIJIO noKa3aHO, ~TO q;op'Myiia'. 'p(U);,,,e Wt c 

. IlOCTOHHHOH HJIH .cna6o· 3aBHCHI.Qeii OT 3HeprHH U· TeMnepa
Typoii t noq}'H coaua.n,aeT C qiopMynoii )].JIH.IlJIOTllOCTH co
CTOHHHH a MO)].eJIH 3iiHIIITeiiHa ·..IJ;JUI TennoeMKOCTH TBepJ].oro 

· U (1 +· In 3 N 0 ) . . 
Tena p (U) .. e 8 O · , r;:i;e 0. - xapaKTepucTHlJeGKaH 

TeMnepaTypa, 3N - lJHCJIO cTeneHeii CB060)].LI CHCTeMLI. 
3;:i;ecL, pa3BHBaH 3TY aHanorHIO, MLI npupaBHHBaeM 3KCne-

i pHMeHTaJILHYIO .:rnTpOilHIO S : _!L ,BLipa)KeJIHIO ,l],JIH 3HTpo-
t '. 

3
~ ~ S U (1: l 3N 0. )·' 

IlHH B MO)].eJIH HHIIITeHHa z: - + n --- )].JIH onpe,u.e--
0 U 

JieHHH OCHOBHOrO napaMeTpa MO)].eJIH 3iiHIIITeiiHa - xapaK
TepHCTHqecKOH TeMnepa TYPLI 0. Ilpu 3TOM OTJIHlJHe· 3KCne
puMeHTaJILHOii <liYHKU:HH S(U) OT ~o)].eJILH()ii KO:MneHCHpyeT
C.Jl 3HepreTuqecKoii JaBHCHMOCTLIO 0 (U). IIpu u;:i;eanLHOM 
no;:i;o6uu 3KcnepaMeHTaJILHOH H ~o,l].eJIL~oii qiyHKU:HH S(U) 

*3,!J.eCL u JIH)Ke BeJIHlJHHLI p (U) rtpHBe,IJ.eHLI c TOlJHOCTLIO 
)].O IlOCTOHHHOrO K03qlqJHU:HeHTa. 
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BCJIH1-IHHa O ,A0JDKHa 0CTaBaTLCJl Il0CT0JIHHOH. IlocJie onpe-
: ,, • l , e , ,. l . \ • • , , • ' , T ' , , 1 , , • , ~ } • , • j • • l 

.,AeJieHHJl xapaKTCPHCTHqecKoii TeMnepaTypLI "0 'nyTeM pe-
.we~HJI rpa1fJHt.1eCKHM ch~~~6o~ ypa~11eirna ' ., '.' .. ' 

l ) ' \. ' " _'.1 \ ', • ; ' , ' l , t ', • .,1 .: • l ,j : , , •~ ' ) ~ J .: { ';" / • • • .-. ~ • ' I • -~ i 

e•;.;, tCl'+ fo 3.tfo, )\ , i .,.. • .., ,. .,,. , . /I/ 
.... , ., ·. '' u.: .. ' ., ··' . 

: I ' :·; ~ • : ; · • _ ' .. , ~ . · j . t A : ,-) . , J • , 4 ; • , \ . .,,J I 

6LIJIH '0npe,AeJieJ{l,l ,ApyrHe. BeJJHqHHLI: TepM0,!\HHaMHtiecKaJI 
T~M~ep.;-x:·ypi/T H yp.erihHaH . TennoeMKO_C:'TL npH ~OCTO~HH0M 
,oth.1e'.¥e 'c'v ~-~IIPHMeH~HlleM ili~~My~ ~9}dJ2/ /', ' . 1

,.'_ ••• i. 

T ·,;,· tnn•I 3N0, , ;' .. •" · /2/ 
: i •' .·• I u •' . 

_:: ,.; .• ;. ·i 

· U ,. 2 3N0 
,. cv,=· - In --. · N'o• ' U · '· 

... , /3/ 
.• .'~ _. 'i ~ ; .. , • J ✓ '.= ' ; ' t • >' • i / ' ' ~ " , i ' " 1 ' , , . : l . '1 ' 

r.ne N cqHTaJ1oc1, paBHLIM MaccoBoMy qHcny ,r.npa A: 
B pa6oTe 161 61,mo no1<a3aao, qTo Mo,neJlb )];e6a,r .lJ.JIJI 

TeilJI0eMK0CTH TBep,noro Tena .naeT $YHKUHIO IlJI0TH0CTH 

COCTOJIHHH p (U) = e 
a( JL )3/4 

0 , ' , I<~TO,P{Ul .. TalpKe He, oqeHL 

Ult 
CHJlhHO,,OTJIH~a,e~c;~ 01: <li~~~r.Jl~I 

I 
p(q)= e .. , _npHMeHjJB• 

weiicH 161 MH ·,onHcaHH,r 3Kcnep11Men~anbJlLIX ,naH~Lix. Ilo3-

TOMy, 3,nec1, 'M0,IJ,eJib· )l;e6aB· 6wJia• TaIOKe onpo6oBaHa c u.eJ1L10 
, ·nonyqenu,r · TepM0,!\HHaMHqecKHX · $YHKUHH ·.H3 3KCnepHMen

TaJlbHLIX 3HaqeHHH t(U) H 3HTponHH $,,,-U/t(U). PacqeTLI 
;Bl,IIl0JlHjJJlHCL:no qiopMyJiaM 11 ,21: 

--..; . ;· ; I~\ \·1' 

.,, . ,. ·, :413•:, 

0 ,;; (411) · · ·· N t/
3 

4/3 
d 1/3 (-) t 

>I' 

) 6 

l I 3 • 5 : u 

''f su' 1/4' ' 
T,= ~,(,-• ,) ,0~/4 

' I• "·· 3N d ... , . . .. , :~ ,. ,1. 

i . 12 :4 · t ' 3 
CV =-17 (-) 

5 0 · -
•• 1 , .••. 0 ;1.-.1f .d 1 

••• 

,, 1 '1' 

' ·:~ l ,. ; 

~ ,,., ,, '1 • . ~ , ' 

., . ' ~~ ~ 

/4/ 

/5/ 
_i_,j 

/6/ 

3 . .JloepHOJI eOUHUijQ men/lOeMKOCmU 

B npe,nLI,AyWeM naparpaqie q)OPMYJILI 3a1rncaHLI B JI,nepHLIX 
e,nHirnuax, T .e. 3HeprHH UH napaMeTpLI TeMnepaTypw t , 
T, O , 0 d ncqHCJIJIIOTCJI B M :1B~ N - B qHcne HYKJI0H0B 
H Macca • B e,nHHHuax MaCCLI HyKJI0Ha. Il03TOMY TeilJI0eM· 
K0CTL HCqHCJIJleTCJl B JI,nepHLIX e,nHHHUaX y,neJILHOH Tenno
eMK0CTH, paBHLIX 1 M:1B/M:1B.11yKAon. OTMeTHM, qTo 
I M:1B TeMnepaTypw cooTBeTcTByeT l,16.IO 102pao, no3-
T0MY H,nepHaJl e,nHHHUa y,neJILHOH TeMJI0eMK0CTH paBHa: 

1 M:1B/M:1B.HYK/IOH = 1,96 KaA/2.2pao 

B 3THX )Ke e,nHHHUaX HcqHCJIJieTCB y,neJILHa,r 3HTP0ilHB. 
H3BeCTHO, qT0 ,!\JIB BCex Ten TennoeMK0CTL B03pacTaeT C 
yBenHqeHHeM TeMnepaTypw B o6nacTH Manwx TeMnepaTyp, 
a 3aTeM ,!\0CTHraeT HaCLIWCHHJl ,!\JIB TeMnepaTyp, npH KO· 
TOPLIX Bee CTeneHH CBo6o,nLI y)l(e pa3M0p0)l(eHLI H HX 'IHCJI0 
He MeHJieTCJl C 3HeprHeH. Ilo,no6Hoe Il0Jl0)l(eHHe M0)l(H0 
0)l(H,IJ,aTL H ,nnB H,nep. 3,necL, nocK0JILKY nonnoe qucno 
CTeneHeH CB060,n1,1 CHCTeMLI M0:>KH0 cqHTaTL H3BeCTHLIM 
/paBHLIM 3A --3 /, B03HHKaeT B03M0)l(H0CTL oueHHTL Knac
cHqecKHH npe:Uen y.nen1,noii TennoeMK0CTH B,nep-. Ilpe,Anona
raH, 'ITO Bee CTeneHH CBo6o.nw B036y)l(,!\CHLI paBH0MepH0, 
M0)l(H0 cqHTaTL, qTo npHparueHHe 3HeprHH, .neneHH0e Ha 
qffCJI0 CTeneHeH CB060,ALI, .naeT npHparueHHe TeMnepaTyp1,1 

QQ_=-1T, 
3(A-l) 

cne,noBaTen1,no, 

1 L'1U - 1 
c . - - - = 3( 1-A ), 

Iim - A L'1 T 

/8/ 

/9/ 

T. e. npe.nenLHa,r y,nenLHaJI TennoeMK0CTL JI,neplioro BeruecT
Ba paBHa 3 ,r,nepHLIM e,nHHHUaM HJIH CJim = 5,87 KOA/z.zpaO. 

4. Pe3yAbmambt aM11ucAe11uii u 06cyJ1Coe11ue 

C HCilOJIL30BaHHeM pe3yJILTaT0B paooTLI 16 /,u.JIH qucnen
HLIX 3HaqeHHH neiiTpOHHoii H .nenHTenLnou TeMnepaTyp 
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t n H tr 6bmH Bbl'IHCJieHbl 3Ha'leHHH TepMO,IJ;HHaMH-

qecKOH TeMnepaTypbl T0 H Tr , xapaKTepHCTH'lecKoii 

TeMnepaTypbl 0 nH 0£. a TaK:>1ce y,neJibHOH 3HTpOilHH s H y,nenb

HOH TennoeMKOCTH CV ,IJ;JIH ,i,nep nocne HcnapeHHH Heii:Tpo

HOB H ,IJ;JIH ,i,nep Ha BepIIIHHe 6apbepa ,neneHHH. Pe3yJibTaTbl 

noKa3aHbl Ha puc. 1- 3 B BH,Ite 3aBHCHMOCTeii nepe'IHCJieH -

HblX TepMO,IJ;HHaMH'leCKHX 4iYHKUHH OT :meprHH B036y)K)];eHHH 

U=E*- Bn H Ur=E*-B/ B,nHana3oHe 40-100 M3B,nn,i 
,i,nep 

149Eu , 175Ta , 19 Au npH HCilOJib30BaHHH 4JopMyn 

MO,IJ;eJIH 3iiHIIITeiiHa. BH,IJ;HO, 'ITO TepMO):{HHaMH'leCKaH TeM

nepaTypa T HeCKOJibKO npeBbIIIIaeT 3KCIIepHMeHTaJibHYJO 

TeMnepaTypy t H pacTeT C yBeJIH'leHHeM 3HeprHH B036y)K

,neHHH, ,na)Ke npH CTporo IlOCTOHHHOM 3Ha<JeHHH t. XapaK

TepHCTH'leCKHe Te~mepaTypbl 0 nH 0 r ,ItJIH BCex H,nep H BO 

BCeM ,nHana3oHe 3HeprHii HMeJ0T BeJIH'IHHY OT 3 ,no 4,5 M3B. 
,!J;eJIHTenbHaH xapaKTepHCTH'leCKaH TeMnepaTypa Or o6bI'-IHO 

HeCKOJibKO HH)Ke HeiiTpOHHOH 0n H O'leHb cna6o MeHHeTCH 

B 3aBHCHM0CTH OT 3HeprHH B036y)K,neHHH. CTeneHb nocTo

HHCTBa xapaKTepHCTH'leCKOH TeMnepaTypbI HBJIHeTCH Mepoii 

C0OTBeTCTBH.H peaJibHOro /Mo,nenb 16 1 . / noae,neHHH H,nep 

TepMO,IJ;HHaMH'leCKHM <l>opMyJiaM no 3iiHIIITeHHY. Ha pu'c. 1- 3 
IIOKa3aua TaK)Ke 3aBHCHMOCTb y,neJibHOH 3HTPOilHH H Tenno

eMKOCTH OT 3HeprHH B e,nHHHUax KaA/z.zpao. BenH'-IHHbl 

3HTPOilHH .HBJIHIOTCH 3KCnepHMeHTaJibHbIMH H He CBH3aHbl 

c npHMelteHHeM KaKHX -nH6o MO,IJ;eJibHblX TepMO,IJ;HHaMH'leCKHX 

4JopMyJI. BH,nno, 'ITO npH Toii )Ke caMoH 3uepr11u ,nenHTenb

ua,i 3HTpo11ms1 acer;::i;a cnerKa npeBbIIIIaeT ueuTpouuy10. 

PocT 3HTpOilHH C 3HeprHeH )];JIH HeiiTpOHHOro Kauana - JIH-

HeHHbIH, ;::i;nH .nenHTeJibHoro 6onee · cna6a,i · 4iYHKUHH. 

Y,neJibHaH TeIIJIOeMKOCTb 6bICTpo pacTeT B HHTepaane 3Hep-

rHH ao36y)K,neHHH OT 40 .no 100 M3B OT 1,5 .no 

2,7 KaA/z.zpao H Mano MeHHeTC.H OT ,i;::i;pa K ,i;::i;py. 

Ilo,no6Hble 3aBHCHMOCTH 6bIJIH IIOJIY'leHbl TaK)Ke npH 

HCilOJlb30BaHHH )];JIH TepMO)];HHaMHKH H)];pa 4JopMyJI MO)];eJIH 

,D;e6a.H. 3TH pe3yJibTaTbl IlOKa3aHbl Ha puc'. 4.-..6. IIoae,nenHe 

Bcex 4iYHKUHH OKa3bIBaeTCH He CHJibHO OTJIH'laJOIUHMCH OT 

npHBe,l].eHHbIX BbIIIIe. O.n.HaKo .ne6aeBCKaH xapaKTepHCTH

qecKaH TeMnepaTypa / puc. A-6/. npHMepuo. B.: 2 pa3a, a 

y.n.eJibHaH TeIIJIOeMKOCTb B 1,5 pa3a BbIIIIe, 'leM xapaKTepH

CTH'lecKaH TeMneparypa H y;::i;eJibHaH TeIIJIOeMKOCTb B Mo,neJIH 
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Puc. 1. TepMoou11aMutJecKue · if,yHKlJUU J1opa Eu noc/le 
ucnape11uJ1 11eumpo11a u 11a 6apbepe oe/leHUJI e 3aeuc.uMocmu 
om 311epzuu eo36yJ1Coe11uJ1, 6bltJUC/leHHble c npuMe11e11ueM Mo
{)eAu . 3U1llJlmeUHQ. t - 3KCnepuMeHmQ/lb1IQJI meMnepamy
pa /6/ , T - mepMoowwMutJecKaJI meMnepamypa, 0 - xapaK
mepucmutJecKaJI meMnepamypa, .s - yoe/lbHaJI 311mponuJ1, 
cv- yoeAbllQJI menAoeMKOClilb.' 
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Puc. 2. To :,,ce, 111110 11a puc. 1, 110 OAJI J1opa 175 Ta. 

_3HHWTeiiHa. Tpy)tHo CKaJaTh, KaKaH HJ MO)leneii 6nu:>Ke OT· 
Be'IaeT 3KCriepHMeHTy. OTMeTHM nHWh, 'ITO xapaKTepHCTH
tiecKa~ Te.MnepaTypa B Mo.n;enH ,D.e6as cocTaBnseT 6~8 M:'JB, 
'IeMy COOTBeTCTByeT 6LIC.Tpoe HCnapeHHe s,n;pa, IlOCKOnhKY 

.. 3TO - BenH'IHHa, 6nHJKas K 3HeprHH CBS3H HyKnOHa. KpoMe 
Toro, MO:>KHO c,n;enaTb BhIBO.Il, cornacyIOU(HHCS C peJynhTa-
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191 Puc. 3. To :,,ce, 111110 11a puc. 1, 110 OAJI J1opa Au. 

TaMH /5/, o· TOM, 'ITO iipH 3HeprHH oKono 100 M3B npH6nH
:>KeHue ManLIX TeMnepaTyp y:>Ke He.irnnHOCThlO COOTBeTCTByeT 
,n;eBCTBHTenhHOCTH, IlOCKOnbKY npH 3TOH 3HeprHH nonyqeH
Hbie HaMH JHa'IeHH.ll y,n;enhHOH TennoeMKOCTH .IlOCTHraIOT 
SO°lo /B MO.n;enH 3HH11ITeiiua/ H 75"/o /B M0)lenH ,l).e6aH/ OT 
JHa'IeHHH KnaccH'IecKoro npe,n;ena H.n;epHoii TennoeMKOCTH, 
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Puc;· 1. 'Cn'e,a11paAbHOe pacnpeOeAe1'ue :mepzuu B036yxoe
HUJI no. •<1acmomaM, ebz<1ucAe1111oe CJAJI ·JIOpa 19-IAu npu 311ep2uu· 

eo36yxoemiR ' U~E*:..B
0 

.. = JOO M3B. •' 

otieHKa K~Toporo B rrpocTeiiweM pacCMOTpeHHH .a:aHa B Ilpe-
:nL1itYi~e'M najiarpcl;~e.. . , 

5. CneKmpaAbHde pacnpeOeAe11ue 311'ep2iui no 'IQC1Jl0111QM 

e JtOpe 

3HauHe ,TepMO.IJ:HHaMH'leCKOH,.TeMrrepaTypL1 T no3BOJUieT 
Bbl'IHCJIHTL cneKTpaJILHOe pacnpe,neJieHHe \ no tfaCTOTaM, 
.naBaei,rne 'qiopMyJioii /l/ · ·· · ' 

' -
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dEw =A eu3 
dw e-hw/T -1 

/10/ 

r,ne A - HOpMHPOBO'iHbIH MHO)KHTenh, 

onpe,nenHTb H3 ycnoum1: f ~d, ?eu== U. 
Cu • 

KOTOpbIH MO)KHO 

3To pacnpe,neneHue npHBe,IJ.eHo Ha puc. 7. Bo3MO)KHO, 
'iTO OHO ,neHCTBHTeilbHO IlOKa3bIBaeT IlilOTHOCTb cneKTpanb -
Horo pacnpe,neneHHH 3HeprHH B036y)K,neJIHOro H,npa. B Tep
MO,I].HHaMHKe q,opMyna /10/ coana,naeT co cneKTPOM H3ny-

, ~, 

qeHHH a6comoTHO ~epHoro Tena. ,lJ;nH J1,npa, o,nHaKo, 3a,naqa 
' pac'ieTa cneKTpa 3IleKTpOMarHHTHOro H3nyqeHHH, KOHe'iHO, 

JIBnHeTCH ropa3,no 6onee cno)KHOH, nocKonL.Ky npu6nu)KeHHe 
a6comoTHO qepHoro H,IJ.pa no oTHoweHHKi K y -KaaHTaM, 
uepOHTHO, HecnpaBe,nnHBO, KPOMe Toro, .4JopMyn~ /10/ 
He Y'iHTbIBaeT pa3IlH'iHH B ce'ieHHHX nornqll{eHHH Me~,ny 
3IleKTpH1ie'cKHM H MarHHTHbIM H3IlY'ieHHeM pa:inH'iHbIX Mynh
THnOnbliOCTeii, a TaK)Ke cnHHOBYIO 3aBHCHMOCTb nnoTHOCTH 
ypOBHeii H,npa. 

. MO)KHO c,nenaTb TaK)Ke HeKOTOpbie BblBO,I{bI·,o cneKTpe 
co6CTBeHHbIX qaCTOT H,npa. cl>opMynbI MO,nenH 3,~HWTeiiHa 
Bhille,IJ,eHld B npe~nOJIO)KeHHH,' 'iTO ace .CTeneHH' ,· CB060,IJ,bl 

' ~ f ~~ ' ; 

CHCTeMbl HMeIOT OAHY H TY ~e qacTOTY' TaK 'ITO cneKTP 
,~acToT ~BnHeTCH o -4lyHKUHeii npu qacToTe w =0/h. IIapa
MeTp . xapaKTepHCTH'ieCKOH TeMnepaTypbl, onpe,neneHHblH 
HaMH, B npuno)KeHHH .K H.IJ.PY paBeH /3-4,5/M3B, TaK 'iTO 

; . . · .. ' ' ' . ' 

' MO)KHO C'iHTaTb cpe,I{HIQIO co6CTBeHHYIO 'iaCTOTY H,IJ,pa 6nH3 -
KOH K 3Ha'leHHIO 1i eu = /3-4,5/ M3B. B MO,IJ,enH ,lJ;e6aH 
pacnpe,neneHHe co6CTBeHHblX qacTOT 'uMeeT ~HA napa6onhI 
w2 deu' o6pe3aIOll{eHCH npH MaKCHMailbHOH qacTOTe .w . = (j d ' 

cne,noaaTenbHO, o6pa6oTKa . 3KcnepHMeHTanbHbIX li1aHllhlx 
B MO,IJ,enH )],e6aH npHBO,I{HT ,,K 'no~y'ieHHIO .3Ha'ieHHH MaKCH
ManhHOH qacTOTbI cneKTpa co6cTaei'i11b1x qacToT· H,npa, 
paBHOH 1iw m = /6-8/ M3B. JicHo, 'iTO 3Ta on;eHKa He npo
THBope'iHT on;eHKe no Mo,nenu 3iiHwTeiiHa. 
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