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/ 1 21 _ 
Ka K n OKa 3 aHO B " xapaKTe p H O~ oc 06e HHOC Tb~ c n e KTpa Ac ~eK-

TOH H~X B03 6Y~Ae H~~ B K Ba H TOB~X Kp~CTannax nB n neTc n e r o Manan 

WH pHHa A, KOTopan AnA Ba KaHCHOHOB COCTa a n ACT He CKo n b KO rpaAY

COB K, a An n np ~IMc cei1 3 He B TBepAOM 4 He n o p anxa 10 - 4 K. float a 

My H TeMnepaT ypa B~pomAeH Hn AC$eK ToHHoro r a 3 il T o 0 4e Hb Ma n a : 

T A 2 ':1 
L \ Xo - , / 1/ 

rAe x - Ge3p.:l3MepHa A KOHl.\e HTpal.\ HA Ae~ CKTOB. An n BaKaHC~OH Horo 

r aaa C KOlil.\e HT pa l.\l-1 e i1 x- I 0 -3 - 10 -4 TCMn e p il Ty p a BblpOlilAe HI-1A 

T o - 10 - 2 K. Ta KI-1 M 06pa30M, B AOBOJl bHO W ill POKO I~ i11lH C p Ba n e TeM

n e p a Ty p MO~H O c 4HTa T b, 4T O Ae~cK ToH~ nOA4~HA~T cn CTa TiII CTHKe 

oOn b l.\ MaHa . Te M HC Me He e , n p l-1 Aoc TaTo4 Ho H ~3 KI-1 X TCMne pa Ty pax CTa 

TI-1C T HKa A e ~ eKTo HoB MOlile T CTaT b C Y~CC T BC HHO i1 H npH BCCT H K Bn o nH e 

on peAeneH H~M 3~$eK T aM . Ta K , a c ny4ae G03CBC KHX B0 3 6 y mAc HiII i1 B0 3 

MomHO n o n BnCli He c Be p x TeK y 4H x CBOi1CT B Kp ill c Ta n n a , o 6ycno Bnc HHoe 

c Be p x Te Ky4i11M n OTOKOM BaK aHCI-10 HHOr O ra3 a. 

C APy r oi1 CTOP OHW. Ma n aA WMp l-1 Ha AC$ CKTOHHOi1 3 0H~ n p HBOAI-1T 

K a HOMa nbHO 6 0 n b wiIIM c e 4 e HHAM p a c c e AHHA Ae$e KTOHoB APy r Ha APY

r e ' I ,:! ' , n 0 3TOMY AillKC n pl-1 O T HOC ~l1cn bHO H eGonb w ~ lx KOHUCHTp a u a n x 

npo ill c x o AHT Ci) MOn OKan Io1 3a UHn Ae$ eK To HoB . C n OHiII lile Hl-1 eM KOHl.\e HT p a 

l.\11 101 ( x <(} - I , r n e a - CC4C HIo1 C paccea -nra B CA Io1 HI1 l.\aX a 2, r n e a

MClKaT OrAHoe P il CCTORHIo1 C/ Ac~e K T OHb l npe a p a mao r c a B " xo poun- e !' KBa3101

4aC THl.\w C xopowo on peAe ncHH~M KBa3HIo1Mnyn b coM H 3aKOHOM A~c n ep

C~iII. An A AC$ C KToHH oro r a 3 a 3TO CBA3aHO ~ C B03 p a c Ta HIo1 c M pon H 

CTaTiIIC TiIIKIo1. T a K , B cny 4ae $ e p MHCBCKI1 X B03Gy mAe HIo1 i1 3 Hc p r Iol A , CBA

3a HHaR c o CTa H1C TIo1 Km1 /3Hcp r lolA $epMIo1/ 

1 
t ' -. To - 1\ x ~ ' : 2/ 

B TO BpeHA KDK 3H cprlo1R B3ilHMoAei1c 1BHR MelilAY Ae$CKTO HaMH n p o nop 

1 ~ 110 Ha n b Ha xou ueu r P "1l.\~1 1 1 

E - Vo x . /3/ 

TaKI1M 06pa30M , npu ManblX KOtl l.\CHTpa l.\I1RX 

f", A - 1 ' 3 ---"- - - x -, I / 4/ 
E \ 'u 

© 06t>epmreBJIYA HBCTHTYT JUlep Ccn~OD ltYG-. J98S. 1 



CTAH 1CH 1KA AE<1lEKTO HOB B TPEXMEPHOM KPI1C TAIlJlE 

AnR B~R C HeHHR KOnneKTHaH~X Ca OACTB Ae<1l e KTo Ho a pa CCMOTpHM 
y npo~e HHY~ MOAenb KpHCTanna, a KOTO pOM a 3a HMOAeAc TaHe Me ~AY 

a TOMa MH. H a XOA R~H MH CR a pa 3H~X Y3nax peweTKH, He 3aaHCHT OT 
CTa THCTHKH aTOMOB, 3a HHMa~~H X 3TH Y3n~. TaKa R cH Tya ~HR HM e e T 
Me CTO, HanpHM ep, a c n y4ae ~13 0 TonH4eCKHX np HMe c e A. Ta KHM 06 pa
30 M, 6YAeM npeAnonar a Tb , 4 TO aT OM ~ Ma T pH~~ OTnM 4a~ TC R OT Ae 
<1l e KTo B To n bKO cnHH OM . n03TOMY H ne pexoA AC$e KTa a APy r o A Y3e n 
npOAanAeTCR To n bKO KaK n epexOA e r o cnHHa. TorAa ¢\op Ma n bHo MO~ 

HO c 4 HTaTb, 4TO a Ka~AoM Y3n e peweTKH pac n ono~ e Ha 4 a c T H~a . KO
To pa R Mo~ eT Ha xoAHTbCR a ABy X COCTORHHR X, KOT o p~e 6YAe M OTnH 
4a Tb HHAeK coM s . s = 0 c o o TBe TcTByeT cnY4 a~ , Ko r Aa B Aa HHoM 
Y3 ne Ha xoAHTc A 603eDcKaA 4ac T H ~a , a S = 1 0 3 Ha 4a e T Ha n H4 He 
¢lepMHea c Ko A 4aCTH ~~ . P a cnono~eHHe Ae<1leKToB B KpHCTa n n e n pH 
3 TOM n pOH3Bo n bHO. B 603eBcKoM KpHCTa nne COCTOAHHe C s = 1 ¢lop
Man bHO MomHO paCCMa TpHBa Tb KaK a 036Y~A eHH o e, a C S = 0 - KaK 
OCHo BHoe, a TO a pe MR KaK An R ¢\e pMHe a CKo r o KpHCTa n n a 6 YAe T Ha o 
6 0 pOT. B n~ 60M Kp HC Ta n ne a a Ka HCHRM n pM n Mc ~ a a e M cn HH , pa aH ~A 

Hyn~ . 

nOCKo n bKY 4Hcno 4aC TH4 B Ka~AoM COCTOA HHH pa BHO nH6 0 Hyn~ , 

n H60 eAHHH~e , TO co6 C T BeHH~e 3 Ha4e HHR one pa To pa 4 Hcn a 4 a CTHU 

Nus = 0, 1 , / 5/ 

a Ta K KaK a K a ~AoM y3n e Bc e r Aa e CTb oAHa 4a CTH4a , TO 

N + N 1 = 1. / 6/ 
UD u 

Bc e Y3n ~ pe we TKH 6 YAc M C4 HTa Tb n p oHYMe p oBa H H~M ~1 . Cno c oG HyMc pa 
4 HM n pH 3 TOM n poH 3 Bo n e H, HO nOCTORHeH . Bao AR B pacc MoTpe HMc o nc 
pa r o pa pmKAeH l1A a 

I
us H YH H4 T o~eH HA a us 4 a CTl1~ B y a n e n B co-

CTOAH MH S, n Hwe M 

~ -t
N =il a /7us n s us 

BonHOB Y~ ¢YH K 4 H~ B n pe Ac Ta BneHHM 4Hc e n 3 a nonHeHHA 0 6 0 3 Ha4HM 
ue pes I...N . .• > . 

ns I-
On e pa r o pu a I- ~1 n no c TpOHM H3 o nepa topoa b M b, 06 na A a~~Hx 

c Do AcT Ba MH 

b+ b ~ b+ h =1,Nu S n s us s n s u s 

b I- I...N ... > = ( I -N _ ) I ...N s + 1 . .. >, 8/ 
ns ns ns n 

bU BI... N us ·" > = N us l . .. Nu s - 1 ... > . 

2 

O T C ~A a cneAY~T HX KOHMYTa~Ho HH~e COOTHo we HHR 

. ~ i· 
busb lila - brnub ll s = o llluo s o (1- 2 N us ), 

blllob us - bu s b 1110 ~ 0, / 
b Ib + - b+ b + = O.
 

lila ns ns rna
 

3 TO - H3a e CTHwe ne pe CTa HOB0 4 Hbl C COOTHoweHHA AnA on epaTopoa na y 
nH . npH 3 TOM Y4HTbiBae TCR TOT ¢la KT, 4TO a OAHOM yane He Mo~eT 

6b1T b 60nb we OAHOA 4a CT H~~ . OAHaKO B /9/ He Y4HTblsaCTCA npaBHnb
HO CMMMe TpHA a On Ho a biX ¢lYHK4MA. Ta K, HanpHMep, An A 4a CTH4 . Haxo
AA~HXCR B pa3HbiX Y3nax, COOTHo we HHR /2/ COB naAa~ T C COOTBeT CT
aY l0~HMH AnA 603eaCKHX onepa ropoa , B TO apeMR Ka K a 3THX lKC y 3 
n a x MoryT HaXOAHTbCR ¢lepMM-4aCTH ~b1. 4 T 0 6 ~ n pa a Hn bHO Y4eC Tb CTa 
THCTH KY a TOMOS /HO He B 0 36Y~ AeHH~!/, o n epa To pbl a ~H a MO~ HO 3a
nHc a Tb B alo1Ae 

- irr s ~ NPI , i 17 S ~ N1' 1 
b l - 1'<' 11 ba = e P<n a ~ enh II~ n s 1I11 /1 0/ 

04e BIo1AHO, 

ata ~b · b ~ N 
li S (1 :-; ns ns n s /1 1/ 

- +Ha l1 Ae M KOMMY T a~11oHHble COOTHOWe rlHA AnA o neparo po e a liI' H a ma 
AnA s r o r-o m1WCM: 

- i 77a ~ !=JPl i 77 S p ~ Ny 
a a y< 111 b e <n 1 b I= e 

rna n ~ rna n s 

A 

- 1 77 " p " ~ ~Nl't " (N - a 0l') I
\ 715 - 1'1 111 b b

'- IIIe~ c Y < n lila n s 

- ,
e - l rr° 1'7 IJ1 NI' 1 I IT Sp;£ (NPt - OOPIJI )(b ' t .0 0sa(1-2N » 

. n liS J rno IIIII ns 

_ a ' 1 710 S ( :£ hp I ~ ,) , 
11 sa 11.' e P,- 111 II ,'. II I," , ° IIl IlOS,,(1 - 2 N II B ). 

Cn e Ao s aT c n bHo , 
<- ) I 

~ ~ .I I rr S 'J (! - o " llI a",a llV/
a lllaa llS - e (1 -:! Nus ) u lIl no sa / 12/ 

AHa1l0 rlo14 HO, All A o nc pa r c uoa :l".J 11 :I ll S HMe eM 

in S (1 o III namoa ns - e a ns a " tU / ~3/ 

a a = O.
liS no 
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1-1 , C.ne AOBa Te ll b HO, 
+ + i17 S (J + + 

a a ns - e ans a [llO- o m t n mu 14 
a+ a+ = O. 

ms mu 
TorAd onepa TOp raM~ll b TOHa B n peACTaBneH ~~ B Top~4Horo KBa HTO

B aH~H C Y4 e TOM To n b KO na pH~X BsaHMOAe RcTBI-1A san H C~ B a eTCR B B I-1 

Ae : 

H ~ 1 A a " a " a a / 15 [Il,bn run no ms rna ns 

rAe A - Ma T p I-1 4H ~~ 3neMeHT o nepaTo p a n a p Ho r o B saHMoAe~~TB~Rmn 
MelKAY a TOMa MI1, p a c n o ll o llle HHblMI1 B ya n a x rn 11 n . 

~C HO, 4T O one pa T op~ a+ ~ a He n OA 4 I-1 HR~ TC R onpeAeneHHO ~ CTa 

TI1CTI1 Ke , 4TO CBRs a HO C XaOTI14e CKI1M p a c n p e Ae n e Hl1e M Ae~eKTO B . Hs 

HI1X , OAHaKo , MOltlHO COCTa BI1Tb HOB~e onepa TOp~ 

a = a+ a a 
+ 

= a + a / 16/ 
n na n s n n s na ' 

I1 Me lO\U~ e CMblCIl onepa ropoa pOlllAe HI1H 11 YHI14TOllle HI1R " a o s 6 YlKAe HI1R"
 

B y sne n . ):\eI1CTBI1 Te n b HO , o n e pa ro p a~ a IJ = a: sa IJ S = Nns
 
cOBna AaeT C o nepaTopOM 4 11 Cll a Ae~eKT OB ~n s /I1HAeKC S B / 16/ OT 

HOCI1TCR K " B036YlKAe HHo My l i COCTOAHI1IO , a (J - K " 0 CHOBHOMyi l/. He 


CMOTP R Ha CllOlK H bl ~ BI1A C OOTH OWeH I1 ~ /1 2- 14/, KOMM YT a ~ 110H H we COOT


HOWe HI-1H one paTopOB / 16/ All R KOH Kp e T H~X cnY4a e B C~ll bHO y npo\UaIOT


CR 11 npl1Hl-1MalO T SHa KOMbI~ BI1A. T a K, y 4 11 TwBa R , 4 TO a na ~ = Nn(J 1-1 HOp


MI1 POB0 4H o e y c nos l-1 e N na + N = 1, ner x o nonyu a e a
 n s 

a n an 
+

+ a n 
+ 

a n = 1 . 17 

AnR np0 l-1 3 BOll b HblX ltle m , n , 0 , 8 npRMO ~ n OAC4eT C Y4eTOM / 12/ 
/ 14/ naer 

+ i tt (s- a )( l --<5 rnnl +
 
a m a n - e an a m
 (1 - 2 N n ) 0 mn /1 8 

- +rue N Il = a n a n 
AnR onpeAelleHHoc TI1 p aCCMOTpl1M Kp l1CTa n ll 6 0 seBCKoro Tl1n a (~e ) 

C n pI1Me CRMl-1 /a ToMaMI1 SaMell\eH~R / cpe p Ml-1 e BCKOr o nina ( 3He ) .B 3TOM 

c n yuae onepa r opu p O)l(j\e HI1R 11 YHl-1 4 TOllle HUR B oa6 YltlAe ~I I1R B yaellbHo M 
npe nc r a a n e u aa 6 YAYT COOTBe TCTBe HHO a + ",a + a 0 11 a = a + a 1 • 

l\ n1 II n no n 
n e r KO BI1Ae T b, 4TO OHI1 YAOBn e TBo p RIO T T0 4 HWM cpepMl1eBCKI1M n e p e CTa 

HOB04 HbiM COOTHOWe HI1RM: 

a a + + a +a = /) 
OJ n n OJ mn / 19/ 

a n a n = a~ a-J;. = o. 
n OACTaBllRR B /15 / , I1 MeeM 

H 1 A + / 20/ m,ft.n mna rna II 

4 

T a K Ka K MaT p l14 a A 3 a BI1 CI1 T /B npeHe6 peltleHI111 CP ~HOHHbI M~ CMe\Uemn 
HI-1 RMI1 / Ton bKO OT p a a HOCTI1 KOOPA I1 Ha T y s n o B ~ rn -R II ' r a M l1llbl0H~aH 
/ 20/ MO~ HO n p l1BeCTI1 K A~arOHa n bHOMY BI1 AY C nO MO\UblO npeo6 pa 30

B3 Hl1H ¢Y Pb e: 

+ 1 + - ikRrn ikR 
a =_1_ 1 a,.. e nam=/N 1a ,..e , nN k y'N k k

kri /2 1H = 1 f (It ) a ~ a,..
 
it k k +
 

HOBbie on e p a r opu a ~ 11 a k HBnRIOTCR 0 Qe pa TOpa MI-1 p 0 lt<Ae HI-1f1 11 y H11 4

TOlt<eHI1R Ae cpe KTOHoB C KBa3l-1 I-1 Mnyn b c oM k , a 

-e ik' (Ii'm-Ii n ) 
(k) = ~ A e /22imn n 

3aAa eT 3a KOH AHCne p Cl111 Ae¢ e KTo Ho B . 

T a K KaK n p e 0 6 p a a o Ba HI1e 4>Y Pb e cox p aHfleT CI1MMeTpl-11O B o n H O BO ~ 

CPYH K ~ I1 I1 , o n e pa TOpw a ~ , TaK It< e KaK 11 a u ,RBn RIO TCR 4>epMMeBC K I1M~. 

B c n Y4ae KP I1C Tanll~ 1-1 3 cpe pM~eB CKI1X a TOMOB /H a n p I1 Me p , 3 He / 

C Ba Ka HCI1 AMI1 I-1 ll l1 a TOMa MI1 a aMe \U eHI1R fi o a ee c uo r -o r u n a ( 4He ) ,o ne pa 
+ +

TOP a = a 1 a nO I1Mee T CMblCll onepa r opa YHI14TOltle HI1R Boa6Y*Ae HI1R, 
Ta K K~K 3 H COOT Be Tc TB yeT BOCCTa HOBneHl11O " c o6cTBeHHo r o" a TOMa 

B y sne n . 
Ecnl1 Aecp e KT~ 11 a TOM ~ Kpl1CTa n na n OA4 1-1 HRIO TCH OAHO ~ 11 TO~ It<e 

CT a T ~CT ~K e , TO o nepaT o p bl / 16/ COCTaBlle Hbl 113 onepaTo pOB OAHO ~ 

CTanlC T I1 Kl1, a 11X ne pec r a a o a o u u u e COOTH0 1UeHI1R MOltlHO n Oll Y4 11Tb 

cpo p Mall b HO , nOA CTa Bll RR B / 18/ /HO He B / 16//s=a /~!l1-1 6-0 = 2 

+ + a a a a =(1 - 2N)0 /23/rn II n m n run 

Ecn l1 KO H ~e H Tpa ~I1A AecpeKToB Malla / 4 TO n pa KT I14 e CKI1 BcerAa BW

n Oll HReTCR/, COOTHOWeH I1 R / 23/ MO~HO n p~6n l-1 lt< e H H O s a MeH~T b 6 0 a 8 6 
CKI1MI1 . 

T a KI1 M 0 6 p a s o M, 0 CTa TI1CTI1Ke Aecpe KTOHoB B KB3 HTOBblX Kp l1CTa ll ll a x 

MOltl HO CKaa a T b c ll eAYIO~ee : 

1 . BaKa HCI10Hbl n OA4 11HRIO TCR CTaTI1C TI1Ke a TOMO B Ma T p l1 ~w . 

2. ATOMbl a aMe \U e HI1R cpe p MHe Bc Koro Tl1na B 4> e pMl1e BCKOM Kpl1CTa n n e 

coaA a~T B036yltlAe HI1A 6 0aeBc Ko r o Tl1na . 

3. Ec nl1 CTa TI1CTI1Ka aTOM OB s a Me~eH I1A OTll l14 a e TCH OT C T a T I1 C TI1 K ~ 

aTOM OB MaTpl1 ~~ , n p l1MeCOHbI nOA 4 11 HRIO TCR cpep MI1 - CTa T I1 CTI1Ke . T aKH M 

0 6P330 M, n eno aan aaoae a aue a TOMbI a aMe \Ue HI-1 A 4 He B TBe pAOM 3 He 
RBllR IO TCR Ae ¢ e KTo Ha MH cpepMl1eB CKOr o l l-1 n a . 

4. ATOMbI BHeApe HI1R npeB pa \Ua~TCR B n p l1M e COHbl , nOA4 I1 HH ~~ l1eC R 

To A ltle CT a T I1 CTI1Ke, 4 TO H caMa n pl1MeC b . 

AHa llOr I14 H~M oo paaoa , 0 4 CBI1AHO , MOltlHO p a CCMOTp e Tb II CT3 TI1CTI1KY 
Ae¢ e KTo Ho B B cno ltlHo A p e we T Ke , a TaKltle CTaT I1 CTI1KY B3Ka HCI10 HOB 

B He y n opRA0 4 e HHOM Kp l1CTallll e H3 cpe pMI1- 1-1 60ae - 4a cT I1~ . n pH 3 TOM, 

B OTn l14 1-1 e OT H a C TOA~I1X 4a C T l-1 ~ /Boa6yltlACHI1A B3 KYYMa/ , Ae cpeKTo H

Hble Boa6YlKAe HI1A He ecern a 6YAYT On l1CblB3 T bC R 60ae- Hlll1 cpepMH

CT aT I1C T H KO~ A3ltl e npI16 ll l1lt<eH HO. 
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OAH OMEPH~n CnY4AA 

HHaR c ~T yaU ~R BOaH ~ Ka e T B OAHOMe pHOM CnY4a e . Ka K nOKa 3a HO 
/ 3 /B ", e cn~ AnR oAH oMe pHo r o ra aa na ynH oHoB or p aH~4~ T b CR Ton bKO
 

B a a I1MOAeHCTB~ eM 6n Hl:ia HWHX 4ac T ~U I TO ra MHn bTOHHaH r axoro r aaa
 
MOlKHO n pe nc r asur s B BI1Ae r a Ml1 n bT OHl1aHa ~Ae a J1"bH O rO r a aa <!le p M~o


HOB. Ta K ~M 06 paaOM. Ae<!le KTo HH bl i1 r a a B oAHoMepHoM K p~ CT a nl1e '~OlK


HO on~ C~ Ba T b C Ta T~CT H KOH <IlepM~ - A l1 p a Ka. Ae HCTB HTen bHO, raM~nb TO 


HHa H B 3TOM CllY4ae ~Mee T BI1A
 

+ + " H ~ A }; ( ~ h ll ll I b nil b 11 ). /2 4/n 

BBeAe M HOB~e onepa TOp~ <!le pMHe BCKoro T~ na: 

i IT ~ NP - l l7p}; Np
 
F
 -e P<n b F + "e < n b+ n -- n 11 n / 25/ 

+ ·t .- i 
To r b b + 1 = Fn F +1 b n11b ll = F'H I F .~.n a cncno a a r e ns uo ,n n n n 

H " A ~ ( F F I F+ F 1 ) ' /26/
n 11 

t-
• I n n n+ 

BBOAR o ne pa r opu pO>t<Ae HHR vI YHl14TOlKCHI1 fl Ae<!lcKToHa 

1 I kn + 1 i · - ikn
 
Fk~ -= };e F F k = ~ ~ F e
vON n n • \ /N n n • /2 7/ 

non y4a eM one pa TOp 3f t e p r ~~ Ae <!le KToHHor o ra aa 0 BHAe r aM~ l1 bTOHHa 

Ha ~Aean b Hor o <!le pM~ - r a aa 

+ 
H " ~ t (k ) F Fk • 

k k / 28/ 

rAe (k ) = 2A cos k - aaKO H A>1Cne pCI1>1 Ae <!l e KTOHOB B OAHOMe pHOM KP~ 

c r anne . Euie p aa OTMeTl1M. 4TO 3TOT pe ayn s r ar CYllleCTBe HHO CBR 3a H 
C np eA non O lKe H ~ e M 0 Ba a ~ MOAC M C T B ~ ~ Ton bKO MClKAY 6n l1lKai1WI1 MI1 coce 
ARMI1 , 4e r o He npeQnona ranOCb B TpeXMep HOM cnY4ae. 

BI1A ra Ml1 l1 bTOHHa Ha /28 / Y K a 3~oa e T Ta KlKe Ha He B03MOlKHOCTb 6oac
3HHWTe HHOBCKOM KOHAe HCa U>1 H B OA HOMCpHOM cnY4a c. 

m1TEPATYPA 

I . nywKa po B A. H. * 3T<I> , 1970 , 59 , c . 175 5. 
2 . nywKa po B A. H. nHCbMa B ~3 T <Il , 1974 , 19 . c .7 51 . 
3. Che s nu t D.B . • Suna A. J . Chem.P hys .• 196 3 . 39 . p. 146. 

PYKonl1Cb noc Ty nl1na B l1aAa Tenb CKI1H OT Aen 
6 anpenA 1985 rOAa . 

B 06De A~H eHHoM HHcTI1 TyTe RAe pH~X I1c cneAo BaH~H Ha4a n 
BblXOA I1 Tb C60PHI1K "Hpa mtcu e coo OU;e HU.R OI1.P.I1 ". B HeM 
6YAYT nOMelllaTbcR CTa Tbl1 , cOAe plKalll l1 e Opl1rHHan bH~e HaY4H~e . 
Ha Y4Ho - TexH~ 4 eC K l1 e , MeTOAI1 4eCKI1e 11 npl1 KnaA H~ e pe3 yn bTaT~ . 

Tpe 6YlOlIlHe CP0 4HOH ny6nHKa u~ ~ . 6YAY 4H 4aCTblO t1C00611leH HH 
OI1SlW ' , c r a r sa , BOWeAWl1e B C60PHHK, HMe IOT , KaK H APy r l1e 
~3 AaH ~ R OI1HI1. c Ta TY c o<ll~UH anbH~x ny6n~K a u ~H . 

C 60PH~K " Kpar xae C00 611leH~ R OI1Sll1' t 6YAeT B~XOA~ Tb
 
perynRpHo.
 

The Join t Insti t ut e for Nuc l ear Re s ea~c h begins publ i 
shi ng a col l ecti on of papers ent i t l ed JINR Rapid Communi 
ations whic h i s a sect ion of t he J INR Communicat ions 

and is intended for the accel erated pUbl icat ion of impor 
tan t resul ts on the fol l owing subjec t s: 

Physic s of elementa ry part icl es and atomi c nuclei . 
Theore t ica l physics .
 
Exper iment al tec hn i ques and methods .
 
Acce1erators.
 
Cryogeni cs .
 
Co mp ut i ng mat hemat i cs and methods.
 
Solid state physics . Liquids.
 
Theory of condensed ma tter .
 
Appl ie d re searches .
 

Bei ng a par t of the J INR Communic at ions, the ar t ic l es 
of new col l ect ion l ike al l othe r publ ications of 
t he Joi nt Inst itute for Nuclea r Research have the sta tus 
of of f i ci a l publi cat ions . 

JINR Ratrid Communi ca t i ons wil l be i ssued re gular ly . 
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0pHHHMaeTCR nOAnHCKa Ha npenpHHTW H Coo6~eHHR 06oeAHHeHHOrO HHCTHTyTa 
R~epHWX HCCne~OBaHHH. 

YcTaHoaneHa cneA~aR CTOHMOCTb noAnHCKH Ha 12 MeCR~ea Ha H3AaHHR OH~H. 
BKn04aR nepecwnKy, no OT~enbHWM TeMaTH~eCKHM Karerop~RM: 

HH.llEKC TEHATHKA 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa awcoKHX 3HePrHH 

3. 3KcnepHMeHTanbHaR HeHTPQHHaR ~~3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

s. MareMaT..,.Ka 

6. ~~epHaA cneKTPOCKOnHR H paAHOXHMHA 

7 . ~H3HKa TR*eflWX HOHOS 

8. KpHoreHHKa 

9. YcKOPHTenH 

10 . ABTOMaTH3aUHR o6pa6oTKH 3KcnepHMeHTanbHWX 
~dHHWX 

11 . 

12. 

13 . 

14. 

8W4HC/1HTe/1bHdR HdTeMdTHKd H TeXHHKd 

XHfti4HR 

TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

HccneAoBaHH" reepJlwx ren H *HAKocreH • 
RAePHWMH MeTOJldMH 

15. 3KcnepHMeHranbHaR ~H3HKa RA~PHwx peaKuHH 
OpH HH3KHX 3HepfHAX 

16. 

1 7. 

18. 

19. 

no3HMeTPHA H ~H3HKd 3d~HTW 

leOPHR KOHJleHCHPDBdHHOfO COCTORHHR 

HcnonbaoaaHHe pe3ynbTaToa H MeTOAOB 

~YHAaMeHTaflbHWX ~W3H4eCKWX HCCfleAOBaHHH 
B CMe*HWX o6naCTRX HayKW H TeXHHKM 

6HocPH3HKa 

l.leHa llOAnHCKH 
Ha rcA 

10 p. 80 Ken. 

17 p. 80 Ken. 

4 p. 80 Ken. 

8 p. 80 KOn . 

4 p. 80 KOn. 

4 p . 80 KOn. 

2 p. 8S KOn. 

2 p. 8S Ken. 

7 p . 80 Ken . 

7 p . Bo ~<on. 

6 p . 8o KOn. 

p . 70 KOn. 

8 P. 8o KOn. 

1 p . 70 KOn. 

P . SO xon. 

P. 90 KOn. 

6 p . 80 KOn . 

2 P. 35 KOn . 

1 P. 20 KOn. 

00AnHCKa MO*eT fiWTb ~OPMneHa C nc6oro MeCR~a TeK~ero roAa. 

no seeM eonpocaM o¢oPMneHH~ noAnHCKH cneAyeT o6pa~aTbCR o H3~arenbCKH~ 
OTAen OHRH no aApecy: 101000 HocKaa, rnaano~TaMnT, n/R 79. 

llymKapos L(.H. Pll-85-248 
0 CTaTHCTHKe Aeci>eKTOHOB B KBaHTOBbiX KPHCTaJIJiaX 

PaccMoTpeHbi KonneKTHBHbie csoiicTBa Aecl>eKTOHOB pa3JIH'!Horo 
BHAa /BaKaHCHOHOB, aTOMOB 3aMe~eHHH H aTOMOB BHeApeHHH/ 
B KBaHTOBhlX KpHCTaJIJiaX 6o3eBCKOrO H cl>epMHeBCKOrO THITOB. Pe-
3YJibTaTbl MOJKHO HCITOJ1b30BaTb rrpH H3y'!eHHH HH3KOTeMrrepaTypHoro 
ITOBeAeHHH Aeci>eKTOHOB B KpHCTaJIJiaX H30TOITOB reJIHH. 

Pa6oTa BbiiTOJIHeHa B J1a6opaTOpHH TeopeTH'!eCKOff cPH3HKH omm. 

Coo6~eHHe 06~e~HeHHoro HHCTHTyTa HAepHWx HccneAOBaHHA. Ay6Ha 1985 

llepeBOA T.IO • .[{yM6pai1c 

Pushkarov D.I. Pl7-85-248 
On the Defect on Statistics in Quantum Crystals 

Statistical properties of defecton excitations related 
to defects of different kind (vacancies, impurities and inter
stitials) are considered in quantum crystals both of Bose
type and Fermi-type. The results may be applied when studying 
the low-temperature behaviour of defectons in solid 3He and 
~e. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


