
J;ltji!J 

r.r .ByHaT.HH 

C006Ul8HMR 
06'b8AMH8HHOrO 

MHCTMTYT8 
RAIPHbiX 

MCC18AOB8HMI 
AY6Ha 

·o I I /I ,. J?8 

P2-82-696 

CBOHCTBA ~EPHOrO BEmECTBA 
BBnH3H KPHTHqECKOH TOqKH 
OHOHHOH KOH~EHCAUHH 

1982 



I. BBE,[IEHI-1E 

HeycT0~4~BOCTb n~OHHoro nonH B HA€PHOM se~ecTse 6onbwo~ nnoT
HOCT~ MOmeT np~BOA~Tb K ero nepeCTpO~Ke C o6pa30BaH~eM n~OHHOIO 
KOHAeHcaTa 11- 31 . KaK 6wno ycTaHosneHo s/4-B/, CMHr4eH~e n~OHHO~ 
CTeneH~ CB060Abl np~ AOCTaT04HO 60J1bWOM ~Mnynbce k- k c- PF( p ) 
s6n~3~ Kp~T~4ecKo~ T04K~ n~oHHoA KOHAeHca4~H IAanee - KTnKJ, 
T. e. np~ nnOTHOCT~ p- p c(T), np~BOA~T K TOMY, \.ITO CTaHOBHTC.R 
Kpa~He CYU\eCTBeHHbiM~ rr rr -saa~MOA€~CTB~e ~ 3!jl<jleKTbl, HeJl~HeAHble 

no n~OHHOMY non~, TO eCTb aHrapMOH~3M n~OHH~X B036YMA€H~i1 8 Cpe
A€. BamHo, 4TO<jlyHK4~l1 rp~Ha n~oHa T(w.k.p.T) np~ p-·pc(T) 
k- k c , w -0 ~MeeT He npocToi1 non10c, a norap~<jJM~4eCKytO T04Ky 
seTsneH~H, ~ onpeAeneHa Ha KoMnneKcHoA nnocKocT~ c paapeaaM~ no 
AeAcTs~TenbHOA oc~. Ecn~ y nonHp~3a4~0HHOro onepaTopa n~oHa 
n(w ,k ) nono>K~Tb lm n,. 0, TO nlimAef K C~CTeMe C pOTOHHbiM cneKT
pOM 171. Hcnonb3YH nony4eHHble sl 4- 8 peaynbTaTbl AI1H T: -!jlyHKL~t-11-1 
n~OHa, B npeA~AY~ei1 pa6oTe

181 M~ ~CCI1eA08aJ1H npH pa3J1H4H~X TeM
nepaTypax oco6eHHOCTH co6cTBeHH0-3HepreTH4ecKoi1 4aCTH HYKilOHa 
!. N H 1\ -Hao6apbl ~/\ 86JlH3~ KTnK, o6ycnosneHHble 6nH30CTbiO K He
YCT0~4HBOCTH n~oHHoro nonH. B HacTon~eA pa6oTe o6CYAHM ¢H3H4e
CKHe CJ1€ACTBHH flOJly4eHH~X s 181 pe3yJlbTaT08. KaK y6eAHMCH, oco-
6eHHOCTH nHOHHoro nonA 86nH3~ KTnK np~BOART K cy~ecTseHHOMY H3-
MeHeHH~ CBOi1CTB HA€PHOIO Be~eCTBa, 4TO B PRA€ CI1y4ae8 AOJlMHO 
Ha6ntOAaTbcH Ha on~Te. B 4acTHOCTH, on~caH~e HgepHoro 8e~ecTsa 
8 repMHHax K8a3H4aCTH4/ll.t 21 86JlH3H KTnK HenpHrOAHO. HaMeHeHHe 
CBOi1CT8 HYKJ10H08 H i\-Hao6ap, B CBOIO 04epeAb, OKa3~BaeT o6paTHOe 
BJlHHHH€ HQ nHOHHY~ CTeneHb CB060A~, H3M€HAR nOJ1ApH3a4HOHH~i1 one
paTOp nHOHa n, TaK, 4TO CTaHOBHTCR H€B03MO>KH~M AOCTHMeHH€ flOJlHO~ 

H€YCTOi:'14H80CTH nHOHHOIO flOJlH - HaJlH4H€ peweHHi:i w 2(k) ~ 0 ypaBHe-
1 -+ 

HHR ~- (w,k,p,T)x0, 3TOT pe3yJlbTaT 6bii1 ycTaHOBJ1€H HaMH paHee 
~~ s' 5

·
61 

KaK cneACTB~e rrrr -saa~MOAei1cTB~fl ~ !jlnJOKTyali~A n~OHHO
ro nonR s6n~3H KTnK. 

II. <i>H3H4ECKHE PE3YnbTAT~ H HX 05CYIAEHHE 
181 

npoBeAeHH~e B ~CCJl€AOBaH~H fl03BOI1HIOT cgenaTb PAA 3aKJ1104e-
H~A o cso~cTsax HgepHoro se~ecTsa s6n~a~ KTnK. 

1. M~ ycraHos~n~, 4To ~3-aa oco6eHHOCTe~ ~ ~ ee npo~3BOAH~x 
s6n~a~ KTnK ~c4eaaeT seTBb OAH04acT~4H~x soa6ymAeH~~ s HAepHoM 
8€!1\eCTB€; B HeM HeT KBa3.1-t"hl!~TM!:\, -~Jlpl1· T ;;.· 0 ':1TON''f!f"~~CXOA~T AI1l1 

r·· 
' 
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P.5kc·2, p- PF. npl-1 Tf. 0 KBa3H4aCTI-1~ HeT HH npH KaKHX p,, (. 
npH 3TOM AilR T- 0 aaTyxaHHe r KBa31-!4aCTI-!~ y rpaHH~bl tl>epMH oc
TaBaJlOCb 6bl KoHe4HbiM. Haw peaynbTaT AllR T .. o cosepweHHO HHOH, 
He>Keill-! nony4eHHbiH a1 101• r,qe npi-!6IlH>KeHHble 4HCileHHble pacYeTbl npH 
T-O He BbiRBHill-1 y (a2/af)F HI-!KaKI-!X oco6eHHocTe~ a6nH3H KTnK; 
AilR T;C. 0 pacYeTbl He npoao,qHili-1Cb a/9 ,1°1. 

2. Bon HOBble c)lyHK~HI-1 COCTORHI-1H R,qepHoro 8ell\eCTBa 04eHb CJlO>KHbl, 
HMeiDT MHOro pa3JlH4HblX KOMnbHeHT, cpe,qM KOTOpblX 8 0611\eM CJly4ae 
eCTb K8a31-14aCTI-14HaR KOMnOHeHTa fN \0> H KOMnOHeHTa, COOTBeTCT-
8YIDII\afl COCTOfiHI-1ID "Ksa3M4aCTH~a nJliDC nMOHHOe B036ym,qeHio1e11 

(({ ¢ 77_) 10 >., BXOAflll\He 8 <I> c aecaMM c1 H c2 N 0 

·<t> .. c1rfrNIO> + c2(~N¢;_)\ 0> + ... /1/ 

B6nl-131-1 KTnK sec KBa31-14acTI-14Ho~ cocTasnfliDII\ei:i a <I> y6biBaeT, c 1 ..... 0, 
aa:ro aoapacTaeT c 2 ..... 1. Ham1Y1-1e a Bell\eCTBe 11MRrKHX m-10H08 1

: CHilb
HO 83aMMO,qei::\CTBYIDII\I-1X C HYKilOHaMI-1, ,qenaeT KOJlJleKTMBHOe COCTOflHMe 
"Ksa3M4aCTI-1~a + nHoH" HaH6onee npe,qno4THTeilbHbiM. Ao6aaneHHe 
K CHCTeMe 86JlH3H KTnK o,qHoro HYKilOHa 8e,qeT K B03HMKHOBeHHID Ta
Kara COCTOflHHfl, a He K nORBJleHHID O,qHOKBa3H4aCTH4HOrO B036y>K,qe
HMfl, HanM4He a cpe,qe 11 MRrKHX n1-1oHoa" npMBOAHT K ycHneHHIO 34lc)leK
TH8Horo 83aHMO,qeHCTBMfl HYKilOHOB CO BCe~ cpe,qoi::\; CBfl3blBaflCb C 
11 MflrKHMM nMOHaMM 11

, HYKilOHbl 11 paCT80pRIDTCfl 11 B TaKOH Cpe,qe, CTpe.;; 
MHTCfl K HYiliD cneKTpOCKdnH4eCKMH c)laKTOp, a-+ 0. "06pacTafl11 nHOHHbi
MM B036y>K,qeHI-1RMH; c)lepMHOHbl npH06peTaiDT 6eCKOHe4HJID 3$c)leKTH8HYID 
Macey, m*-+ oo • TaKHMH CBO~CTBaMH o6na,qaeT, KOHe4HO, He TOJlbKO 
R,qepHoe Bell\eCT80 a6nM3H KTnK. Ha1-16onee xopowo H38eCTHbiM npHMepoM 
no,qo6Horo po,qa R8JleHMH, paayMeeTCR, JlHWb AilR l-1niliDCTpa~HH HX o6-
ll\I-1X 4epT, MO>KeT CJlYlKHTb 11 HH$paKpaCHafl KaTaCTpoc)la" B 3JleKTpO,qHHa
MI-1Ke. ~XQAHble R'JleHHfl B CHCTeMe C pOTOHHblM cneKTpOM HCCJle,qoaa
IlHCb B 171.8 fl,qepHOH cneKTPOCKOnHI-1 OTCyTCTBHe KBa3H4aCTH4HblX B03-
6y>K,qeHHH MO>KeT Ha6JliD,qaTbCfl B 11 M.flrKHX nepeXOAHbiX R,qpax11

, B KOTO
pbiX 11 CM.flr4eHbl11 KBa,qpynOJlbHble c)lOHOHbl, H nOTOMy COCTORHHfl 11 KBa3H-
4aCTH~a + 2+- c)lOHOH 11 3aMeH.AIOT KBa3H4aCTH4Hble COCTORHM.fl Y rpaHH~bl 
tllepMM. Bo acex TaKHX .ABJleHH.fiX, npH seeM caoeo6pa3HI-1 Kam,qoro M3 
HHX, nOflBJleHMe OC06eHHOCTH y KaKoi::\-nH60 KOJlJleKTHBHOH MOAbl BJle4eT 
sa co6oi::\ npHH~MnHaJlbHOe H3MeHeHHe CBOHCTB KBa31-14aCTM~ H3-3a HX 
CB.fi3M C 3TOH MO,qoi::\. 

3. H3 npHBe,qeHHbiX TOilbKO 4TO pac~y>K,qeHI-!H RCHO, 4TO, cornaCHO 
pe3yJlbTaTaM HaWMX HCCJle,qoBaHHH, AilMHa CB060,qHoro npo6era HYKilOHa 
B fl,qepHOM ~ell\eCTBe B6JlM3H KTnK yMeHbwaeTCR, e ..... o. 3TO MO>KeT npo
RBMTbC.fl B CTOJlKHOBeHHflX T.fi>KeJlblX .A,qep 60JlbWO~ 3HeprHH, eCJlH ,qo
CTHraiOTC.fl nJlOTHOCTM, 6JlH3KHe K KpMTH4eCKHM, p- ;C(~. 
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4. XOTfl B 06bl4HblX R,qpax nHOHHblH KOHA8HCaT OTCyTCT8yey/15(6nH-
30CTb HX K KTnK ,qo CMX nop oTHIDAb He 1-1CKiliD4aeTcR. Hccne,qoaaHMID 
3Toro 8onpoea noeBRII\eHo 04eHb MHoro pa6oT /eM., HanpHMep, o6ao
Pbl/t6,17/ I, r,qe npe,qnaraiDTeR paanH4Hbl~ onbiTbl AilR ee o6Hapy>KeHI-1R, 
4TO B03MO>KHO, eenH -;;.,2.<<t~- 11 2~0.1. CornacHo Hawi-1M Hccne,qoaaHHRM, 
cneKTPOCI<OnM4ecKHH ct>aKTOp a ... 0, a 3c)lc)leKTHBHafl Macea m*-+oo. EenM 
6bl o6bi4Hble .R,qpa 6b1Ill-1 6nH3KM K KTnK: np~-1 p• Po 6blno 6bl w2«11 2 .. 0,1, 
TO 6biilO Obi a.<< 1, a m *>> m .Ho MHoro4HeneHHble onbiTHble ,qaHHble, no
I1Y46HHble B 06bl4HOH R,qepHOH c)lH3HKe HM3KMX M cpe,qHHX 3HeprHR, 
D YaCTHr;>CTM, B peaK~HRX O,qHOHYKilOHHbiX nepe,qa4 /eM., HanpH
Mep,/W/j, H6COMH6HH0 1 C8H,qeTeJlbCTBYIDT 0 TOM, 4TO B 06bl4HblX 
.R,qpax a"' 1 , m* .. m. Cne,qosaTeJlbHO, OHM l-ie MoryT 6b1Tb 6nH3KH 
I< KTnl(, ~2 o HHX ell\e He CJlHLUKOM Mana:(;j2;z 11

2 . PaayMeeTe.R, 
3Ta HHTepeCHB.R npo6J1eMa Tpe6yeT ,qaJlbHeHWMX l-1eene,q08aHHH, H TeM 
6onee Heo6xo,qHMO npoae,qeHHe ,qanbHeRwMx onwToB, HanpHMep, npe,q
naraeMw~ olro/, H Mx Tll\aTenbHwA aHanH3. 

5. B HBCTORII\ee speMR o6eym,qaeTefl 803MO>KHOeTb nepexo,qa R,qep
Horo oe~ecTea o KaapK-rniDOHHYIO <t>aay /eM., HanpHMep,/19/ /. B ese
Te HBWVIX pe3yilbTaT08 ReH0 1 4TO CaMO no ee6e HC4e3HOB8HHe 8 fl,qep
HOM D611\6CTB6 npH 60JlbWOH nJlOTHOCTH H TeMnepaType HYKI10HOB He 
RBilRBTCR ell\e eBI-!,qeTeJlbCTBOM nepexo,qa B KBapK-rJliOOHHyiO c)la3y.npM-
6J1HlKBHHe K KTnK npMBe,qeT K TaKoMy me peaynbTaTy. 

6. Oco6eHHOeTH ~ .a~/a( 86Jli-!3H KTnK onpe,qenRIOT TepMOAHHa
MH46CKHe CBOHeTBa R,qepHoro Bell\eeT8a. Mw Heene,qyeM HX no,qpo6HO 
B CI16AYIOU\6H pa6oTe, a a,qeeb JlHWb noKa>KeM, KaKOH BKna,q B TepMo
AHHBMH':46CI<He BeJ1H4HHbl 803HHKaeT np~-1 MaJlbiX T <1-1 M3-3a paexo,qH-
MOCTH (a'2/ar )F s6n1-1aH KTnK. 3aaHeRillJIO oT T YacTb TepMOAHHaMH- .... 
YecKoro noTeH~Hana MO>KHO aanHcaTb/ta 8 BM,qe 

dk 00 d( -1 ..... 
O(T)--J-- J- Imln(-~ ((,p .p,T))n((). 

(277)3 -oo 7i 

OTc10,qa, Hcnonb3YR o6bl4Hoe npeo6~aao8aHHe TaKHX 1-!HTerpanoa npH 
T<1-1, nony4aeM ,qn.R 3HTponHH S ~ TennoeMKOCTH Cv a6nH3H KTnK 

s. - (an ) .. Tm * p F /6 , 
aT 11 

c v':'s, 

T.e. OHM paeTyT -;:,-t npM w-+0, PacTeT H BKJla,q B S , Cv OT 
nMOHHblX cTeneHeR cao6o,qw, KaK OTMe4anoeb 8/5( Hs-sa 3Toro Mo>KeT 
saMe,qnHTbCfl MilH ,qame npeKpaTMTbCR B08Ce poeT T ynnoTHeHHoro 
R,qepHOrO Bell\eCT8a, nony4aeMoro B eTOJlKHOBeHMRX TR>KeJlblX R,qep, 
C pOeTOM 3HeprMI-1 eTOJlKHOBeHHH, een~-1 ,qoeTMraeTe.R nilOTHOCTb p-pc(T). 
YKasaHI-1R Ha 3TO ecTb 9/20( 
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7. np11 AOCTaT04HO 60ilblliOi1 T s6Jll1311 I<TnK 113-aa poeT a !, N 
2,1'\ MOmeT CTaT b HeCyll\eCTBeHHbiM pa3Jli14He MemAY f'l -H306apoi1 111 

HYKJlOHOM, 11 npOH30~AeT o6orall\eHHe RAepHOrO Bell\eCTBa f'l-11306a-
paMH, •4TO MOmeT npHBeCTIII K Ha6JJJOAaeMbiM Ha OnbiTe 3cp¢eKTaM. KaK 
Mbl ycTaHOBHilH, !. N .l'l_, -oo np11 z;-+ 0. 3To aHa~HT, 4TO s6n11311 KTnK 
npH 60JlblliOH T 3HeprHR CBR311 4aCT114 B RAepHOM Bell\eCTBe MO}I{eT 
pacTH. YnnoTHeHHoe RAepHoe sell\eCTBO c 6onbwoi1 T , p- p 

0 
(T), 

nony4eHHOe B CTOilKHOBeHHRX TR}I{eJlbiX RAep, MO}I{eT 6b1Tb AOCTaT04HO 
YCTOi14HB~M no OTHOWeHHIO K HCnycKaHHJO OTAeilbH~X 6apHOHOB. 

III. nHOHHOE nonE B RAEPHOM BE~ECTBE B5nH3H KTnK 

1. BepHeMCR Tenepb K 11CCileAOBaHHJO nHOHHoro nonR. PaccMoTpHM 
o6paTHOe BilHRHHe ycTaHOBJleHHOro HaMH 113MeHeHHR CBOi:iCTB RAepHoro 
Bell\eCTBa s6n11aH KTnK Ha nHOHHoe none. B cKeneTH~e AHarpaMM~, 
onpeAeilRIOil\He nOJJRPI13a4HOHHbiH onepaTop n110Ha ll • IT n + ll 17 , 

nn .. ~T~+~+A 

Q w~R 
/21 

n1T .. 

l'l 
BXOART nOJ1Hble QJYHKL\1111 rpHHa ~ , ~ , COAepmal~He HCCJleAOBaHHble 
paHeels/ nonpaBKH OT B3aHMOAei1cTBHR c' m10HHbtM noneM. CneAosa
TenbHO, Tenepb /21 eCTb CJlO}I{HOe ypaBHeHHe AilR ll He TOilbKO 113-aa 
Hai1H4HR ll 17 • KaK 6b1Il0 B /5,6, I, HO 11 noTOMY' 4TO Tenepb 11 ii n TaK-
me 3as11C11T oT nonHoro ~- Hcnonb3YR AilR !I) s6nH3H KTnK o6bt4-
HyJ0/1-6I annpOKCHMal.\HIO, MO}I{HO 113 121 nony411Tb ypaBHeHHe AilR ~ 
BMeCTO COOTBeTCTBYIOll\ero ypaBHeHI1R 113 )5, 6/, Y4HTbiBaR, 4TO Tenepb 
OT W 3aBII!CI1T 11 lln(~), a He TOJlbKO'll 17 (~). 8 0611\eM ~Jly4ae 3aBII!CI1-
MOCTb fin (w) 04eHb CJlO}I{Ha, HO eCJ111 He y4HTbiBaTb 3aBI1CI1MOCTH OT ~ 
nonHoi1 sepw11 Hb: 1 s 121 , Ka K 11 Aenanoc b AO CHX nop, TO ii n (w) 
s6nl13111 KTnK MO>KHO npeAcTaBII!Tb s npocToM BMAe, KaK ::~To CAenaHo 
Hl1me. AnR B~4MCileHI1R 121 3aMeTMM, 4TO T04HOe paseHCTBo ~ • 0 He 
AOCTII!raeTCFI HH np11 KaKMX p, KaK Mbl nOil,Y411Il11 8 /5, B/ 11 elJie pa3 
y6eAHMCR s 3TOM H11>Ke. Cl>aaosbti1 nepeXoA/5,6/ npOI1CXOAHT np11 w0 ~0. 
KaK yme OTMe4anocb, 6ni130CTb K KTnK 03Ha4aeT yMeHbWeHHe;::; , HO He 
T04HOe paseHCTBO w'=O. no3TOMY npH Bbi4HCJleHMI1 ll /21 ell\e AOnYCTH
MO KBa3H4aCTH4HOe npi116Ili1>KeHII!e AJJR HYKilOHOB 11 f'l-111306ap. B npem
HHX ¢opMyJlaX AilR ll n sh-6 1 HaAO 3aMeHHTb m Ha m* Ill ~, ,~ f'l Ha 

a~, a ~I'\ . 

2. C y4eTOM scero BbtwecKa3aHHoro 

- n n n II ~ (am* I m) 'Il - a'll , 
/31 

4 

~ 

n=1e IIn 
3YIOTCR 

BMeCTO 

- "cTapoe" BbtpameHII!e c m* .. m , a=- 1. ,[\nR a , m* ll!cnonb

Ot~eHKI-1 /12/, /s 12al 1113/s/. 0TCJOAa gnR c;; "'~-t (0, k c, p , T ) 
ypasHeHHi:i 11!3 5, 6 1 nony4aeM Tenepb s6nH3H KTnK 

~2,. 1+ k~+ a[cu5-1-k~] + ll 17
• cu5• c(p 0 (T)-p), 

(h. c- m17 -1) - .... ( 2r; 2 s a .. cud •cu pF 217) vy;(3f 1Tmk 0 ). 

/4/ 

l{at< 6bti10 ycTaHOBJleHO B 15•61 ' n 17 
pacXOAIIITCR npl1 w .... 0 AilR T,lO, 

4TO AenaeT H6803MOlKHbiM W 2,5 0. Ho 113 /4/ RCHO, 4TO Tenepb 11 6e3 
fl 17 , T.e. 11 6e3 1117 -B3ai1MOAei:1CTBIIIR fl cpeAe{ w2 >0 npH scex p 
11 T, D TOM 4111CI1e 111 npH T- 0. YpasHeHHe :D- (cu ,k) "'0 MO>KeT 
11MeTb peweHHR cu 2 (k) ~ Q, 04eBII!AHO, J111Wb, npH w 2 ._<0, HO 3TO, KaK 
BIIIAI1M, HeB03MOmHO. HTaK; M~ eme pa3 y6eA11IlHCb, 4TO, KaK yme pa
Hee 6btilO ycTaHosneHo B /5,61, HanH4He peweH11i:1 cu 2 (k) ,~ 0 ypasHe
H11R :D-l (cu,k,p,T).O, T.e. nOI1HOi1 HeyCTOi14111BOCTI1 nii!OHHOro nOilR, 
He MomeT 6~Tb KPI1TepHeM rr-KOHAeHca4H11. TepMOAHHaMI14eCKHe ycno
BII!R 17 -t<OHAeHCal.\HH HCCJJeAOBaJlHCb B 15,61, 

3 n 6 
/5,6,8/ 

• pOBeAeHH~e HaMH 3AeCb H B npeA~AYil\HX pa OTaX II!C-
CileAOBaHHR RAepHoro Bell\eCTBa s6nH311 KTnK HenbaR, paayMeeTcR, no
naraTb HC4epn~sal01l\11MI1. M~ JJMlllb Ka4ecTseHHO on111canH a 1130TOnH4e
CKII!-cii!MMeTpii!4HOM RAepHOM Bell\eCTBe OCHOBH~e OC06eHHOCTIII 17-Me3oH
HOrO 111 HYKilOHHoro nonei:i a6n111aM KTnK, a TaKme nony411Illll 111 II!CCileAo
aanH s ynpoll\eHHOi1 MOAeJJM, He Y4111TbtBaJOil\ei1 peaynbTaTos AaHHo'H pa-
6oTbt, TepMOAII!HaMII!4ecKII!e ycnoBII!R rr -KOHAeHCal.\11111 /5,6/. Y4eT OTJJIII-
4111R /4/ OT ypaBHeHII!FI AI1R z; s/5,6/ He npHBeAeT I< Cyll\eCTBeHHOMY 
I-13MeHeHHIO Bbi4111CJleHI1R p (T) s/5 •6 / , T. K. B /4/ P,aCXOARil\l-1eCR npH 
;::; .... 0 4JJeHbt COAep>KI1T ~~~~wb 'II 17

, Y4TeHHbti1 s / 5 , 6 'J. 
4T06~ He TOilbKO B~RBMTb OCHOBH~e 4epT~ H3Y4aeMWX RBJleHII!i:\, HO 

H snonHe nocneAOBaTeJJbHO 11 cornacosaHHO onHcaTb nHOHHYJO KOHAeH

cal.\H~ 11 csoi:icTsa RAep s6nii!3H KTnK, Heo6xoAII!MO npe>KAe scero cos
MecTHO 8~4MCilHTb C06CTBeHH0-3HepreTH4eCKHe 4aCTI1 6apHOHOB H nHo
Ha, a TaKme 111 see nonH~e sepwii!HH~e 4aCTIII 1, BXOARU\He s /2/. npH !1 3TOM, pa3yMeeTCR, He06XOAHMO Y4111TbiBaT b, 4TO 8 1 BXOART AHa rpaM-

~ ... ··•·•··•·· ·~··· ....... ~-~····· 

I ~==~~+~ + \ .. ' /5/ 

HMeHHO OHH HaH6onee samHw s6ni13H KTnK. KaK BIIIAIIIM, 1 onpeAeJJReT
CR IIIHTerpaJlbH~M ypaBHeHHeM C 6eCKOHe4H~M 4HCI10M 4IleHOB B npaBOH 
4aCTM. AHanorH4H~e 3aAa4111, B03HII!KaBWHe H B HHWX o6naCTRX $H3HKH, 
s PRA~ cny4aes YAasanocb ycnewHo paapewii!Tb, Hanpii!Mep, npH H3Y4e-
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, I 

H1111 1111H$paKpacHoi1 KaTacTpO$bl11 ,s 3IIeKTPOA11HaM11Ke. 11cnOIIb3yeMbiH 
AII.R 3Toro MeTOA peHOpMaiiJ.13ai..II10HHOH rpynnbr/21/ MO>KeT 6b1Tb npi1Me
HeH AII.R pa3B11TI1.R noCIIeAOBaTeiibHOro nOAXOAa K npo6neMe n110HHOH 
KOHAeHCa'-11111. 

B HaCTO.R~ee BpeM.R, B~.RBI1B 11 11CCIIeAOBaB 3AeCb 11 a/4-6/ OCHOB-
Hble oco6eHHOCTI1 n110HHOrO J.1 HYKIIOHHOrO nonei:i, Mbl nOIIY411III1 B o6-
~11X 4epTaX npaBI1IIbHY~ Ka4eCTBeHHY~ $113114eCKY~ KapTI1HY noBeAeHI1.R 
.RAepHoro BeU.\eCTBa B6III1311 KTnK, B 4eM J.1 COCTO.RIIa HaUJa l..leiib. 

AsTop 6naroAapeH 3a none3H~e o6cy>KAeHI1.R B.A.XoAen~, H.l1.n.RTO
sy, <l>,A.rapeesy. 
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3aKa3bl Ha ynoMRHYTble KHHrH MoryT 6b1Tb HanpasneHbl no anpecy: 
101000 MocKsa, rnasno'ITaMT, n/R 79 

i'I3AaTenbCKHH OTAen 06'beAHHeHHOro HHCTHTYTa RAePHHX HCCnenosaHHii 

&yHaT"" r.r. 
CaoAeTaa AAepHOro a~eeTaa a6nH3H KpHTH'IecKo~ TO'IKH 
nHOHHOA KOHAeHca~HH 

P2-82-696 

HCCAeAOBaHHe MeTOASMH KaaHTOBO~ CTaTHCTHKH OPH pa3nH'IHWX TeMnepaTypax 
Co6CT88HH0-3HepreTH'IeCKHX 'laCT~ H)'KnOHa H 6-H3o5apw OOKa3WBaeT, 'ITO 
B6nH3H KPHTH'IeCKOH TO'IKH OHOHHOH KOHAeHca~HH npHH~HnHan~HO M8HAOTCA caoA
CT&I ~pHOrO Be.eCTaa; 8 'laCTHOCTH, 8 HeM HeT OAHOK8a3H'IaCTH4HWX COCTOR
HHH, 06e)'*AaoTCA $H3H'IecKHe cneACTBHA nony'leHHWX peaynbTaToa H a03HO*HOCTb 
HX oGHap)'*eHHA Ha OOWTe. 00Ka3aHO, 'ITO o6paTHoe BnHAHHe H3M8HeHHA C80HCT8 
H)'KnOHOB H 4-H306ap Ha OHOHHOe none, 8 CBOO O'lepeAb~. nPHBOAHT K cy~eCT
aeHHOM)' M3MeHeHHO ero CBOHCTB, 8 'laCTHOCTH 0 AenaeT He803MO*HWM nPH no6oA 
nnoTHOCTM M TeMnepaType o6pa.eHHe 8 H)'nb 4aCTOTW OHOHHOH HOAW. 

Pa6oTa awnonHeHa a na6opaTOPHH HeATpoHHOA ~H3HKH OH~H. 

C~eHMe 06~eAMHeHHOro HHCTHTyTa AAepHwx HccneAoaaHHA. AY6Ha 1982 

Bunatlan G.G. P2-82-696 
The Properties of Nuclear Hatter nearby the Pion Condensation 
Critical Point 

The nucleon and &-Isobar selfenergy-part Investigations by means of 
the quantum statistical methods gives evidence that the nuclear matter pro
perties changes totally near by the pion condensation critical points; 
in particular, there are no onequaslparticle states In nuclear matter. The 
physical consequences of the obtained results and the possibility of its 
experimental observations are discussed. It is demonstrated that the nucle
on and 6-isobar properties changes reverse influence on the pion field 
leads, in its turn, to a decisive change of Its properties, in particular, 
makes impossible for any t~mperature and density the reducing to zero of 
the pion mode frequency . 

The Investigation has been performed at the laboratory of Neutron 
Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

OepeaoA O.C.BHHorpaAoaoA. 


