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§1. Beeoeuue 

Teo~ux B03My~eHH~·ja nepenHTHBHCTCKo~ KBa~ToBo~ 
MeXaHHKe H KBaHTOBO~ TeOpHH nonH/ .D,aeT lf!opMynupOBKY 
H pemeHHe 3a.D,a'IH paCCCHHHH TODLKO B cnyqae OTCYTCTBHH 
CBH3aHHhiX COCTOHHH~; npHCYTCTBHe , :lKe HX Tpe6yeT HOBO~, 
neJaaucuMo~ lf!opMynupoBKH Ja.D,a'IH paccenHHH. TaKaH ~flop-· 
MynupoaKa B nepenHTHBHCTCKO~ KBaHToao~ MexanuKe Ann 
cucTeMbl N qacTmi .n.ana 3KmTe~HOM /I/. 

B uacToH~e~ pa6oTe .Mhl; HcnonLJYH paJauaaeMLI~ 

B· np~.D,hi.IJ.Y~HX HCCDC.D,OBaHHHX / 2- 5/ llO.IJ.XO.IJ. K- 6030HHO~ 
KBaHTOBO~ TeOpHH nonH, pacnpOCTpaHHCM paCCMOTpeHHe 
3KmTe~na u na cnyqa~ KBaHTOBO~ TeopHH nonH. 3.n.ecL .n.aeTcH 
6onee no.n.po6naH lf!opMynupoaKa peJynLTaTa, y:lKe OTMetfen-
noro a·pa6oTe 151 . . . · 

' /1/ 1:1. MLI HCXO.D,HM H3 BbiBC.D.CHHOro B ypaBHCHHH 

-
R e R R_e = («Pe ,(H-E )¢ )- f ds _......::;=s s!!.. __ 

.n n n - E E · 
s - e -•{ . /1/ 

_.D.nH. onpe.n.enenu.li Ma TPHU.LI' nepexo.n.a. qTo6bl pemaTL ypaa
nenue. /1/, neo6xo.n.nMo JHaTi., noMH.Mo ra:MunLTOHHana 
H~' acnMnT.OT~'Iec'KHe coc~oHHHH ¢ 0 H :meprHH ~ cocToH
IiH~ pacceHHHH. 

; . ·~ 
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1.2. 3a,D;aHHe 3THX BellHliHH H BhiBO,Il; ypaBHeiiH.H /1/ ,Il;ll.H 

CHCTeMLI MHOrHX liaCTHU B Hepen.HTHBHCTCI<OH I<BaHTOBOH 

• · MeXaHHKe Mhi paCCMOTpHM B §2. 3TOT naparpa<lJ He CO,D;ep

:>KHT HOBhiX pe3yllLTaTOB no cpaBHeHHIO C /I/ /3a HCKniOlie

HHeM <lJopMyn /22/ H /30/, KOTOphie, B03MO:>KHO, ,D;aiOTCH 

HaMH anepBLie/, no neo6xo,D;HM .D:llH rroHHMamui ,D;anLm!iiwero. 

1.3. B §3 /nyHKThi 3.5 H 3.6/ ,D;an. pen:enT BLI6opa 

acnMnTOTHlieCKHX cocTOHHHH H 3Hepruii En B cnyliae 6o-. 

. 30HHOH KBaHTOBOH TeOpHH nonH; ,Il;llH onpe,D;eneHHOCTH Mhl 

HMee~ B Bli.IJ:Y Mo.fenL neii:TpanLnoro cKanHpHoro nonH c ?:17-
. MO,D;eHCTBHeM gcp B ,Il;ByMepHOM npOCTpaHCTBe BpeMeHH ·, 

KOr,D;a HeT paCXO,Il;HMOCTeii:. raMHllhTOHHaH. 3TOH MO,D;ellH 

HMeeT BH.IJ: 

o2 
.· 2 ' 2 .· 

H = f d k [- + C M + k ) ¢ (k) ¢ (- k) ] + 
o¢ (k) o¢ (-k) · 

/2/ 
4 

+ g fi!,II (dki ¢(ki)) 0 (ki +k2+ k3 + k4 ) . 

Pen:enT 3TOT npHMeHHM KaK K cnyliaiO, :KOr,D;a raMHnL

TOHHaH /2/ nM:eeT TonLKO O.D:HOliaCTHliHhle B036Y:>K.IJ:eHHLie 
*' . ' . 

COCTOHHHH. H KOr,D;a pa6oTaeT TeopHH B03MYIUeHHH; TaK 

H TOr,D;a, KOr,D;a . raMllllhTOHHaH HMeeT 6onee CllO:>KHLie B03-

6y:>K,D;eHHLie COC,TOHHHH **, H KOr,D;a TeOpliH B03MYIUeHHH He 
pa6oTaeT. · 

1.4. Heo6XO,Il;HMO nO,D;liepKHYTh, liTO pen:enT IIYHKTOB. 

3.5, 3~6, .XOTH: H HanpaiiiHBaiOII(HHCH nocne pa6oT/I ,2,51, 

,D;aeTcH naMH 6e3 .D:OCTaTolinoro o6ocnoaannH. · IIo3ToMy 

Cyii(eCTBeHHO, liTO nO,D;ClieT aMnllHTY.IJ:hi pacceHHHH no HaWeMy 

cnoco6y npH ~ -+/ 0 Ji:aeT TOT :>Ke pe3yllhTaT, liTO H TeOpHH 

B03MYJUenuii: I 5 
, §3/. B nocne.D:YIOJUeM MLI naMepeHLI ,D;a TL 

npoaepKy Haiiiero pen:enTa ·B MO,D;enu, r,D;e HMeiOTCH .D:BYXliac

THliHLie B036y:>K,D;eHHLie COCTOHHHH. 

--;r-110 onpe,D;eneHHIO, 3TO B036y:>K,D;eHHhle COCTOHHHH, KOTO
phie ne_peXO,Il;HT B O,Il;HOliaCTHliHLie CB060,D;Hhle COCTOHHHH 
npu g-+U'. . · · 

** B ,D;anLneiiiiieM TaKHe cocTOHHHH 6Y.D:YT u:MemmaTLCH 
CBH3aHHhiMll. 

4 

1.5. B §3 /nyHKT 3.4/ ,D;aeTcH He3aBHCHMLiii oT ypaane -. 

HHH /1/ cnoco6 onpe,D;eneHHH aMnllHTY.IJ:hl 

R(ki ,k2 ' ... ,kn; PI' p2 , ••. ) /3/ 

npon:ecca, B KOTOpOM npH CTOllKHOBeHHH liaCTHU C HMIIYllLCa

Mll pi , p 
2 

po:>K.D:aiOTC~ n ~acrnn: c nMnynLcaMn ki ,k 2 ••• kn ': 
,Il;llH onpe,D;eneHIIH 3TOH aMnllHTY.IJ:hl OKa3LIBaeTCH ,Il;OCTaTOli· 

HhiM. peWHTh ypaBHeHHe lllpe,D;HHrepa ,Il;llH .IJ:BYXliaCTHliHOrO 

COCTOHHIIH pacce.HHHH B ciJopMe, npe,D;llO:>KeHHOH B pa6oTe /5/. 
§2. Cnoco6 nyHKTa 3.4 cyii(ecTaenno. none3eH TeM, liTO 

no3BOnHeT , o6oii:THCh 6e3 BhlliHCIIeHHH BXO,Il;HIUero B /1/ 
KOHTHHyanLHOrO /B Cllyliae KBaHTOBOH TeOpHH nonH/ HHTer

pana 

Ao =(<I>,,(H-E )<I>)': 
t.n t. n n 

/4/ 

,D;eno B TOM, liTO ,Il;llH TaKOrO.BhiliHClleHHH B ilaCTOHIUee BpeM.H 

He. H3BeCTHhi HHLie cnoco6LI, KpOMe ;eopHH B03MYIUeHHH 

/eM., O,D;HaKo/6 / /. . 
Cnoco6 nyHKTa 3.4 ,D;eii:cTBHTenen, no-BH.IJ:HMOMy, TOllhKO 

B cnyliae OTCYTCTBHH CBH3aHHhiX COCTOHHHH. 

1.6. Cnoco6 ·nyHKTa 3.4, KaK H pen:enT nynKTOB 3.5, 
3:6, ,D;aeTcH 6e3 nonnoro o6ocnoaaHHH. ·· 

1.7. ilo cpaBHeHHIO C ,D;pyniMH H3BeCTHhiMH B llHTepa

Type <iJopMynupoaKaMH Ja.IJ:aliH pacceHHHH iU.91 nawa, 

KaK HaM Ka:>KeTCH, HMeeT, BO BCHKOM Cllyliae, npeHMYJUeCTBO 

npoCTOThi. 

§2. 3KUl11leUH08Q t/JOPMYJ1Up08KQ 3QOQ'IU pacce.RHUJI 

0/lJI CUCmeMbl CO MH02UMU KQHQ/lQMU 

a HepeA.RmuaucmcKoii KaaHmoaoii MexaHuKe 

MLI onuweM J.D:e~L ,D;annyro i/I/ <iJopMynupoBKY 3a,Ilaliii 

paccegnug na npocTeiiweM npnMepe CHCTeMLI .IlBYX liaCTKil, 

Ka:>K,D;aH ll3 KOTOphiX B3aliMO,D;eHCTByeT C CHllOBhiM n:eHTpOM 

/noTenn:nanLI ul (x·I) ,. u ~-(x 2) I H KOTOpbie, KpoM:e Toro, 
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B3aHMo.neiicTBYIOT ,npyr c ,npyroM /noTeHI~Han 'V12 (x 1-x 
2 

) I; 
TaKa.H CHCTeMa onpe,neJI.HeTC.H raMHJibTOHHaHOM 

2 2 

H=- ;(~+~)+Ul(xt)+li.! (x2)'+Vt2 (xl-x2 )= 
axi ax 2· 

= T I +T2 -tul +U2 +Vl2 

H ypaBueuueM Illpe,nuurepa 

(H-E)'l' (x1 ,x2 ,x 3 )=0. /5/ 

Ilpe,D;UOJIO:>KHM, ,IJ;JI.H onpe,neJieHHOCTH, llOTeHD;HaJibl Ul , U 2 , 

V 12 TaKHMH, 'ITO Ka:>K,nblii H3 raMHJibTOHHauoB H 
1

, H 
2
, H 

12
, 

HI=Tl+UI /6/ 

.H2 =T2 + U2 
/7/ 

H12=T1 +T2 + V12 /8/ 

HMeeT O,IJ;HO CB.H3aHHOe COCTO.IIHHe: 

(H1 -E1) '1'1 (x1) =0, E1 <0, /9/ 

(H2 -:-E.z) '1'2 (x2) =.0·, E 2< 0, /10/ 

<[\2-~2)'1'12(xl-x2)~o, ~2 < 0 • 
/11/_ 

. ·2 . . 2 ... . 2 . 
f'P ( .x )dx= J'l'

2
. (x)dx= f'l' (x)dx=l. 

I · 12 · 
. ./12/ 
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2.1. PaccMOTPHM ienepb npon;ecc, KOTOpbiH np~HCXO,IJ;HT 
. Tor~a, Kor.na aToM, coCTO.HIUHH H3 qac~HU /1,2/ ii HMeiOID;Hii. 

HMllynbC p H 3HeprHIO . 

E =~f4+El2 • /13/ 

uaneTaeT Ha CHJIOBOH n;eHTp. Bo_3MO:>KHbl cne,nyJOID;He HCXO,IJ;bl 

coy,napeuu.a: 

1/ aToM ynpyro ·pacce.anc.a, . p ... q , 
2' .. 

q 'E· E T + 12 = ; .. /~4/ . 

2/ aTOM. pa3BaJIHJIC.H, H OT CHJIOBOrO D;eHTpa OTJieTaloT ,D;Be .. 

. CB060,D;Hble 'laCTHD;bl C HMllYJibCaMH q I ,q 2 
2 . 2 

1.1 +~ .. = E; 2 2 .. /15/ 

3/ aTOM pa3BaJIHJIC.H, HO OT CHJIOBOrO D;eHTpa OTJieTaeT 

TOJibKO CB060,D;Ha.H 'laCTHD;a 1 . C . HMllYJI,~COMq·1 ,a 'laCTHD;a 2 
. OCTaJiaCb CB.H3aHJIOH OKOJIO CHJIOBOro D;eHTpa: 

' ., . ~ . 
q2 

-.:l. + E =E ; ·2 . .2. - ... 
/16/ 

4/ oTneTaeT cBo6o,nua.a qacTHna 2, a qacTHUa 1 o~TanacL _., .. _ 

CB.H3aHHOH OKOJIO CHJIOBOrO D;eHTpa: 

q~ + EI ,.E. 
2 

/17/ 

2 2 C 6 
/I/ . . . . 

• • ornacuo pa oTe , nepBOMY Kauany cne,nyeT no-

CTaBHTb B COOTBeTCTBHe aCHMllTOTH'IeCKOe COCTO.IIHHe '· 

1 I q 
<ll = - 'I' (x -x ) e 

q 12 vz11 12 I 2 · 

x 1 +x2 
2 

·,: 

/18/ 

BTOpOMY, TpeTbeMy. H 'leTBepTOMY KaHaJiaM -: aCHMllTOTH-

. qecKue cocTOHHH.H 

1 i qi XI + i q X . 

<IJ· · =-e 2 2 
qiq2·2TT 

/19/ : 

... 7. 



<I> _ 1 i qlx I 
--- e 

q 12 y2 1T tp 2 (x2 ) ' 
/20/-

<I> _ 1 . iq 2 x 2 
q C -= e ·- tp (x ) 

2 VJ.
17 

I I ·• 
/21/ 

2.3. PerneHHe ypaaHeHHH IIIpe,D;HHrepa /5/, cooTaeT
CTBYIDII\ee OllHCaHHOMy npo~eccy, Mbl 0603HaqHM tp +l ; 3TO 

. p 2 
pemeHHe cnenyeT HCKaTb a BH,IJ;e 

+ · dq ·L11 (q;p) 

tp p 12 (xi ,x2) =<I> p 12(xl ,x 2 )-I 2 • <I>qi~x1 ,x2)-
_g_: +E -E;._1 f 
lf 12 

dq1 dq2•L21 ~q1,q2 ;p) <I>q ~ (x
1 

,x 
2

)-

- I r ~2 • 1 2 q + _ -E -1 f 

- I 

-I 

2 2 

d q 1 •L31 ( q 1 • p) _ <f> ( x 
1 

, X 2 ) • 
q1 2 

q f + E
2 

-E -if 
2 

dq2 •L41 (q2 ,p) 

q~ . . 
-+ E -E -u 2 1 . 

<I> (x , x ) . 
q
2 

1 I 2 

/22/ 

/HaJieTaiDII\aH BOJIHa B nepBOM KaHane H paCXO,II;HlllHeCH 
aonHbl ao acex KaHanax c nepaoro no qeTaepThiHI. 

BLmHrneM ~opMynhi, nono6Hbie /221, ,IJ;JIH cnyqaea, 
KOr,IJ;a HaJieTaiDII\aH BOJIHa HMeeTCH He B nepBOM, a BO 
BTOpOM, TpeTbeM HJIH B qeTaepTOM Kauanax; 0603HaqHM 
3TH ~OPMYJibl HOMepOM l22a/, a COOTBeTCTBYIDlllHe peiiieHHH 

. ·. + +· ,+ 
. ypaaHeHHH IIIpe,D;HHrepa - . tp P P , tp P 2 , lJi P 1 • 

0 .1.. m- 12m- 1m- 2m-npe,!:(eJIHM nanee 'l'YHK~HH -rpl2 , -r P P 
2 

, -r p 
1
2 , -rp

2
l> 

~OpMyJiaMH, llOJiyqeHHbiMH H3 /22/ Hl22afnyTeM H3MeJieHHH 

8 

3HaKa npH f; 3TH ~YHK~HH.OTnHqaroTCH OT-~YHK~HH /22/, 
/22a/ TeM, qTo acuMnToTifqec:KH cocToHT H3 HaneTaromeH' 
H CXMHlUeHCH B.OJIH .. IlepenHWeM CHMBOJIHqecKH ~OPMYJibl 
/22/, /22a/ a aline · · .. 

tp + = <I> ~I de •L(e ;n) 
n ·n . .<I> 

.. ·En ;.;.:E -if e 
• ·l. n 

/231 

BenHqHHbl ·L ( e ;n ) Ha 3HepreTHqecKOH noaepxHOCTH I CM. 
/14/-/17 I/ onpenenHroT aMnn~Ty,IJ;y_ pacceHHHH. 

2.4. IIoncTaHOBKa /23/ a ypaaHeHHe IIIpe,IJ;HHrepa a npHH
~Hne · ll03BOJIHeT onpe,IJ;eJIHTb ~YHK~HIO •l( e ;n) · , H, TaKHM 
o6pa30M, aMUJIHTy,IJ;y pacCeHHHH. IlpaKTH.feCKH, O,IJ;Ha~o, 
Y,IJ;06Hee 3TO C,IJ;eJiaTb HHaqe. liy,IJ;eM HCKaTb BeJIHqHHbl tJ';. 
B BH,IJ;e 

'tp+ =<I> n .__I de R{e ,n) ''P. e n Ee -E'-if . .. n 

tJ'e =<~>e -I ds R '(s', e) + 

- IJI s •. 
E s-Ee +if 

IloKameM:, qTo 

R (e , n) =·L (e ,n), 

ecnH . E e =En . ,l(JIH ,IJ;OKa3aTeJibCTBa, 
nepenHrneM /24/ a BH,IJ;e 

'P + = <I> _ I d e .R ( e ,n ) <I> 
n n E E · e . e- n -.H 

.R ' ( e , s '):R ( s , n ) 

/24/; 

125/ 

npoHTepHpoaaa; 

/26/ 

+ +I M '~'e I ds .· . . ; • 
(E n-E +if)(E -E -i d ;, 

l. s s .n . . 

9 . ; 



.. 

IIpe,IJ.non~raH . aHaJIHTHqHOCTb liJyHI(~HH R, ( e 's) ,· .R (~.n): no 

s, MO>Ke:M ·cMecTHTb i<oHTYP HHTe.rpHpouaHHH no .s Ha nexo
iopyro nps:Myro Im. E ~ = c < o. · Tor,IJ.a ·no,IJ.HiiTerpanLHoe 

Bbipa:lKeHHe B HHTerpane no S OKa3biBaeTCH orpaliHqeHHbiM, 

H CJie,IJ.yeT O:lKH,IJ.aTb, qTo CaM 3TOT HHTerpan HBJIHeTCH 

aHaJIHTHqecxoii: lilYHK~Heii E e :Ha Bceii Be~eCTBeHHOH OCH. 

Ho TOr,IJ.a nocne,IJ.HHH HHTerpan B 1261 ,IJ.aeT J1Hl1lb 6biCTpO 

y6LIBaiDntYID iia 6onLIIiHx paccToHHHHx ,IJ.o6aBI(y x 'l'~+ · , He 

BJIHiiiOntYIO Ha. paCXO,IJ.H~HeCH nOTOKH; TaKHM o6pa30M, 3TH 
nOTOKH onpe,IJ.eJIHIOTCH TOJILKO BeJIHqHHOH ·.R ( f ·; n ) '· npH 

E e=En. 0TCIO,IJ.a cne,IJ.yeT 1251. ' 

·. 2;5. 113 1241 · .rierKO BbiBeCTH ypaBHeHHe /1/ ,IJ.JIH on'pe

,IJ.eJieHHH 4}yHKUHH·R( e·,n); )l;JIH 3TOro, O,IJ.HaKO, HaM noHa

,IJ.06HTCH e~e 4JopMyna · 

± . 1 
'Pe =.¢e - ----.- <H-Ee> ¢e • 1211 

· · H-Ee + 1 c 

,IJ.aiOntaH HBHOe Bbipa:lKeHHe COCTOHHHH pacceHHHH qepe3 

aCHMfiTOTHtleCKHe : COCTOHHHH. · 3Tac 4JopMyna BblBO,IJ.HTCH /
1

/ 

· TpHBHanLHo: no,IJ.cTaBHM a 15/ npH E,E · .lilYHKUHIO 'l'='l' + 
+ n · n 

B BH,IJ.e 'l' = <Jl · + K ; 
n n 

oqeBH,IJ.HO, (H-E }K,;,.:_(H-E·)¢; D D . D 

Tpe6oBaHHe, qTo6bi liJYHKUHH K CO,IJ.ep:lKaJia TOJibKO pacxo

,IJ.HUJHeCH BQJIHhl, onpe,IJ.enHeT 3TY liJYHKUHIO B BH,IJ.e nocne~
Hero qneHa 127 I. TaKHM o6pa30M, liJopMyna 121 I ,IJ.OKa3aHa. 

)l;JIH. BblBO,IJ.a ypaBHeHH.H 111 fiO,IJ.CTaBHM 1241 B 151 llpH 

E.=E ; no_cKoJILKY ± ± 
-D .... ., ·: H'l' ...;:·E 'l'. 

H 

'.'0 ':JOJiyqHM 

e - e e 
Ef -En 

= i; 
-if E -E e n + 

. :Ro = ( 'l' ~ , (H-E )¢· ). 
L ,n ·L .- . D D 

''/281 

llo,IJ.dTaBHM:.~ C.IO,IJ.a ~opMyny 127 I; BOCnOJib30BaBWHCb B Bbl-
._.- • ~ .-1·_\ • • 

pa:lKeHBH . · · .·· 
"·• 

io 

. -:· 

t,' 
•} 

I 
L 

1 . ~ . . 

1 
/ 
I 
\ 

-1 
. ! -

I . 
. (. 

)· 
I 
~ . 
0 
\ 

. I 
I 
) 

\ 

\.·. 
\ 

} 
II 
\ 

) 
,<· 

f) 
I 

I. 

II 
I 
I 

l' 

t 
\ 
·' 

\' 

.. 1 . . . . . . . "> . • 

( H ·E . (H-Ee)<lle • (li-En )<lln) . ,,, 
- +1 E• 

f 

cneKTpaJibHhlM npe,IJ.CTaBJieHHeM 

-~-

. 1 = f 'l'+ 'l'+.* ds 
H-Ee +iE · s· s · E8~Ee+iE 

'129/· 

H npHHHMa.H BO BHHMaHHe 1281, nonyqaeM/11. 

. ~I 
2.6. Haw BLIBO,IJ. 111, B OTJIHqHe OT . , Jie:lKHT UeJIHKOM .. .. ~ . 

B paMKaX CTaUHOHapHoro fiO,IJ.XO,IJ.a. 
. . . ·-

2. 7. IIpe,IJ.nono:lKHM, qTo raMHJILTOHHaH 151 HMeeT.·cu.H-- . . - . . . 
3aHHOe COCTOHHHe ,IJ.BYX qaCTH~ OKOJIO CHJIOBOrO UeHTpa 

( H - E 1 ~ 2 ) 'I' 1 +2 (x 1 • x 2 ) = 0 · 

Tor,IJ.a B npauyw qacTL. 129/ cne~fyeT A06aBHTL qJieH 

1 . tTl 
T 'I'*· 

E= - E · · 1 +2. 1+2 • 
. • ~ .. e · 

. 
qTO ,IJ.aeT B 11/ ,IJ.06aBKY 

. .. " 
- ' 

. R (1 + 2 , f).R (1 + 2 , n ) 
• 

·. -· ~-T~-~~ f_, •. . .. 

r,IJ.e 

. R(1+2; f)= J-,~ 1 +2 (H-E()<lle dx1 dx2 -=.··· . 
.. 

= (Et+2 --Ee~{J 'ip~+~::<I£·&1dx~·: .. -~;-

II 



2.8. B 3aKmoqeuHe 3Toro naparpaclJa BhiUHIIIeM clJypLe

npeo6pa3oBaHHe clJopMyJILI /22/:. 

-+ . 
'Ppi2<Pl'P2)=o(p +P -p) 1 'P- ( PI-p2>-

I 2 y2rr I2 2 

•Lu (pi+P
2 

;p) 
-2 

. L+....:iE - 4 

··L2I (PI, P2;p) 

-Pf · Pf P 2 ---.---
-· +---- --E -·u 

2 2 4. I2 

1 -
• -'P ( y2TT I2 ---

•L3I (pi,p) 
::r----

PI E. p E _. -+ - ..,......:- -IE 2 . 2 4 I2 

1 - ·L ( 4I P2 ,p) 

/30/' 

·- 'P -y2;- 2 (p2 )- 2 2 2 1 -
-+E p_ -='~'·( 2 I- T- E -ic y2rr I PI ). 

I2 

3Ta dJopMyJia ;:taeT npOCTYIO CB.H:3b Me)K;:ty OC06e_HHOCTHMH 

dJypLe-o.6pa3a COCTOHHH.H: pacceHHHH, 3JieMeHTaMH MaTpHUhl 

pacceHHHH H dJypLe-o.6pa3aMH KJiaCTepHbiX BOJIHOBhiX cPYHK

UHH 'PI · , 'P 2 , 'PI2. /HanoMHHM, 'ITO BeJIH'IHHhi •L (f ,n) ua 

3HepreTH'IeCKOH UOBepXHOCTH, COrJiaCHO /25/, HBJIHIOTC.H: 

3JieMeHTaMH MaTpHUhi pacce.H:HHH/. 

§3. (])opMyAupoeKa 3aoa<~u pacceRHUJI e 6o30HHo'u 
KeaHmoeou _meopuu no/zR 

,!J;JIH onpe.z:teJieHHOCTH Mhl 6y;:teM HMeTb B BH.z:tY KBaH

TOBYIO TeOpHIO CKaJIH.pHoro HeHTpaJihHOrO UOJI.H: C CaMo

;:teHCTBHeM g¢ 
4 

B cnyqae .z:tByMepuoro npocTpaHCTBa-Bpe

MeHH 
12< KOr.z:ta HeT paCXO,I:tHMOCTH •. 3TOTBapHaHT KBaHTOBOH 

TeopHH non.a:. onpe.z:tenHeTcH raMHJihTOHHaHoM /2/ :H onepa

TopoM HMnynLca 

12 

P = Ik dk¢ (k) -
8
--

- o¢(k) 
/31/ 

MLI orpaHH'IHM paccMoTpeuHe cnyqaeM HeBLipo*.z:teuuoro 

BaKyyMa~ To ecTh 6y.z:teM c'IHTaTL napaMeTp M2 ".z:tocTa

TO'IHO 60JihiiiHM" / 2 /.IIpH 3TOM OCHOBHOe COCTOHHHe raMHJib-

TOHHaHa n
0

(cp) HMeeT BH.z:t 

no (¢)=e-K /32/ 

2 K = I a (k) ¢ (k) ¢ (-k) dk + 

4 • 
+I c (k ,k ,k ,k > n (¢(k. )dk_ )o(ki+k

2
+k

3
+k

4
)+ ... 

4I234I l l 

1 

/33/ 

IIo.z:tcTaHoBKa /32/, /33/ B ypaBHeHHe IIIpe.z:tHHrepa ;:taeT 

ypaBHeHHH ,I:tJIH onpe;:teJieHHH K03cPcPHUHeHTHhiX cPYHKUHH a (k) , 
c 4, ••• <l>opMaJibHO o603Ha'IHM Eo . co6CTBeHHOe 3Ha'leHHe 

raMHJihTOHHaHa, COOTBeTCTBYIOIUee cPYHKUHOHaJiy /32/;. Tor-

.na 

KpoMe Toro, 

(H-E 0 )n 0 (¢)=0. _ 

Pn
0
(¢) =0~ 

/34/ 

/35/ 

Ha,n OCHOBHbiM COCTOHHHeM pacnonaraeTC.H: cneKTp B036y)K

,neHHhiX COCTOHHHH, KOTOphie fihiBaiOT .IJ;BYX THUOB: 

1/ COCTOHHHH 'laCTHU H . 

2/ COCTOJIHHHpacceHHH.H:, OUHChiBaiOll\He nponecc, ITpOHCXO..: 

,IJ;HIUHH npH CTOJIKHOBeHHH HeCKOJihKHX qaCTHU. 

3.1. IIpocTeJiiiiHM COCTOHHHeM 'laCTHUhl, 3aBe;:tOMO HMe

IOIUHM raMHJILTOHHaH /2/, }mniieTcH o.z:tuoqacTH'IHoe Bo36y*

.neuuoe COCTOHHHe /eM. CHOCKY Ha CTp. • 4/. 0603Ha'IHM 

ni p ( cp) ijlyHKUHOHaJI O,I:tHO'IaCTH'IHOro B036y)KJ:teHHOrO CO

CTOHHHH c HMnynLcOM p H AI (p)- cooTBeTCTBYIOIUYIO 3Hep:. 

rHIO B036y)K):teHH.H: 
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Hilip =[E 0 + A I (p)]ilip /36/ 

Pil = pil 
. Ip Ip /37/ 

H3 penHTHBHCTCKOH HHBapHaHTHOCTH. TeopHH cne~yeT, liTO 

AI (p) = y p2 +mi 

. 2 . 
r~e m I OT p He 3aBHCHT • 

. 9npe~enHM cPYHKUHOHan U I p( rp) COOTHOIIIeHHeM 

n (r/J)=U (r/J)il (r/J). /38/ 
lp lp 0 

liy,IJ.eM HCKaTh .Ulp B B.H~e 

p . . 3 
ulp (r/J)=r/J(p)+Jr3 (kl ,k2,k3>~·.<rfJ (ki)dkt) 

/39/ 
o(k 1 +k 2 +k3 -pL 

rio~cTaHOBKa /38/' /39/ B. raMHJJb~OHHaH ~aeT ypaBH.eHHH 

~n·H onpe~eneHHH ·Ko3dJdlHUHeHTHbiX cPYHKUHH r
3 

,r 
5
·,... H 

:meprHH A r<P) 141 . Heo6xo~HMO ,OTMeTHTh, liTO peliieHHe 

3THX ypaBHeHHH 6y~eT O~HOliaCTHliHbiM B036y)f(~eHHbiM CO·' 

CTOHHHeM TOllhKO 

YCllOBHHM 

r 3 ~· o, r5 

B TOM cnyqae, ecnH OHO y~OBlleTBOpHeT 

.... 0 , •.. npH g ... 0. /40/ 

BcHKoe peliieHHe ypaaHeHH:S lllpe~HI~:repa. BH~a /38/, /39/ 
C aHanHTHlieCKHMH npH BeiUeCTBeHHbiX 3HalieHHHX apryMeH~ 

TOB K03cPcPHUHeHTHhiM!f cPY~KUHHMH f ~, r 5 ··~ 6y~eT COCTOH • 

aHrJM liaCTHUbl C HMllYllbCOM p, HO ecnH ycnOBHH /40/-He 
13b1llOnHeHbl, 3TO He 6y~eT O~HOliaCT:HliHbiM B036y)f(~eHHl.1M. 
COCTOHHHeM; cne~yeT O)f(H~aTh, liTO B HaliieH MO~enH TaKHe 

/He. o~HoliacTHliHhre/ cocToHHHH MoryT cy}u;ecTaoaaTL Tonh

Ko a iieKoTopoH o6nacTH g ·> g 01 · ·> 0. it>yHKUHOIJ:an /38/ 
HBnHeTcH He:lieTHhiM no. rp. PaccMOTPHM lieTHoe no rp ,pe ~ 

IIIeHHe ):paBHeHHH lllpe~HHrepa 

14 ."'·~· 

+ •.. 

n2p(r/J )=U 2p (r/J >no (r/J >, 
U 2p ( rp) = f r 2 p ( k I , k j rp (k I ) rp (k 

2 
) dk 

1
dk; 

0 (kl +k 2-p) 
. 4 

/41/ 

p . . 
+ Jr4 (k1 ,k 2 ,k 3_,k 4

>q (r/Jt k1 )dk1 )o(k
1

+k
2

+k
3

+k
4
-p) 

+ ... /42/ 

EcnH cPYHKUHOHan /41/, /42/ y~oaneTaopHeT ypa;aHeHHIO 

lllpe,II.HHrepa H K03cPcPHUHeHTHhie cPYHKUHH r2 ,r 4 ,... aHa

niiTHliHbl npH BeiUeCTBeHHbiX 3Ha'leHHHX CBOHX apryMeHTOB, 

cPYHKUHOHan /41/ OllHCbiBaeT HeKOTOpyro liaCTHUY C HMnynJ.

COM p H 3HeprHeH 

A 2 (p) = y P 2 + m i ' m 2 < 2m I . 

3.2. llepeH~eM Tenepb K COCTOHHHHM pacceHHHH. Orpa

HH'IHM paCCMOTpeHHe COCTOHHHHMH, lieTHbiMH no rp. llyCTb 

pe'lh H~eT o cTonKHoBeHHH ~ayx o~HO'I~CTH'IHhlx :BoJ6y)f(

.IJ.eHHhiX COCTOHHHH C HMnynhCaMH pI H p2 . , pI + p 2 = p · 
Tor,IJ.a 3HeprHH B036y)f(~eHHH paBHa A1 (p1) + A1 (p2) /liTO 

JaBe~oMo 6onh1IIe; 'I eM A Jp) I; K03cPcPHUHeHTHaH cPYHKUHH 

r (k ,k ) HMeeT rnaBHYIO CHHrynHpHOCTb 
2 I 2 

o(pl-kl) +o(pl-k2); /43/ 
\ 

3Ta CHHrynHpHOCTb nepexo,IJ.HT B 1'
2 

, r
4 

·••• BBH~Y HanHliHH 

linenoa au~a U2C4 ], [r2 C6J .. a npaaoH'-IaCTHypaaHeHHH/4/, 

/17/. TaKHM o6pa3oM, ~nH cocTOHHHH pacceHHHH K03cPcPH

uaeHTHbie cPYHKUHH JaBHCHT OT CBOHX apryMeHTOB HeaHanH· 

THlieCKH. • 

B /42/ y~o6Ho nepeHTH OT paJno)f(eH!fH no· cTeiieHHM 

rp K pa3llO)f(eHHID no CTeneHHM 

/5/ 
U lp{rp) = U(p) · /39a/ 
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3,IJ;eeh U 'lli(cp)- liJyHK~HOHaJI /39/ ,IJ;JIH O,IJ;HO'.JaeTH'IHOrO B03-
6y:>K,neHHOrO eoeTOHHHH: . 

PIP2 
U (¢ )= JX 2 (k l'k2 )U (k I)U (k2)dkidk 2o(p-kck2 )+ 

2 p ,p 
I 2 . . 

4 . 4 
+ J X PI P 2 (k I, k 

2
, k .,. k

4 
) TI ( U (k. ) dk .) o (p - I k . ) 

4 i) i 1 1 i l /44/ 

+ ..... 
cllyHK~HH X 2 ' x4 ,... onpe,D;eJIHIOTeH eHeTeMOH ypaBHe-
HHH / 5/ /2/. 

,lJ;nH. paeeMaTpHBaeMOrO eTOJIKHOBeHHH ,IJ;BYX qaeTH~ e 
HMnynheaMH PI n P2 KOJiiJiiJn~nenTnax liJyHK~HH X ~I-P2(k 'i ,k2 ) 
HMeeT rnaBHYIO eHHI'YJIHpHOeTh /43/; BBH,IJ;Y aHaJIHTH'IHOCTH 
H,IJ;ep y 2 , Y 4 , ••• / 5/ 3Ta ennrynxpnoe;g-/ He nepeXO,II;HT B X4 , 
x6 ••• KpoMe Toro, H3 ypaBHeHHH • /2/ BH,IJ;HO, 'ITO nee 
IPYHK~HH x~P2(k I• k2 ' •.• k2n ) . HMeiOT ennrynxpHOeTH 
Ha 3HepreTH'IeeKOH IIOBepXHOeTH: 

xpt p2(ki,k2'····k2n) = 

U,·:Pl p2 . 
•L2n,2 (kpk 2 , ••• kat ) 

/45/ 

2n . . 7 A I (~ ) - A 1 (pI ) - AI (J-2 ) -i .: 

3,IJ;eeh liJyHK~HH ·L 2 n 2 aHaJIHTH'IHhl no eBOHM apryMeHTaM 
npH HX Be~eeTBeHiihiX 3Ha'IeHHHX; UpH 0 =l.liJopMyJia BH,IJ;a 
I 45/ HMeeT MeeTo .nnx qaeTH X-2 '· oeTaro~eH:ex noene 
Bhi'IHTaHHH eniirynxpnoeTH /43/. TaKHM o6pa30M, 

U2p P (¢)=U(pl )U(p2) + 
I 2 

. p p 2 
L 2I 22(kpk 2) TI (U(k. )dk.) o (p-k 

1
-k2 ) 

-I . .1 1 1 

A I (k I) + A I (k 2 ) - A I (pi)- A l (p2)- i t: 

16 

·L P4 12P~ 1,k
2 

,k
3 

,k
4

) rt (U.(k.)dk )o( I·'k. -p) . J . 1 11 1 ... 

4 . 
I A (k ) - A (p ) - A (p ) -i.: 
IIi II I2 

/46/ 

3.3: IIonyqennaB: liJopMyna B eo'!eTaHHH e ananorH'IHhiMH 
liJopMyJiaMH ,II;JIH 6onee eJIO>KHhiX eoy.napeHHH /TpeX'IaeTH'IHbiX 
H 6onee/ BMeeTe e /41/ H /22/, /23/ ,IJ;aeT OeHOBaHHe 
H .na>Ke 3aeTannxeT npniiHTh liJynK~HOH~Jihi BH,IJ;a 

<Ilk k ... k4 . I 2 
=C ~(U(ki))00 (¢) 

1 ' /47/ 

3a liJyHK~HOHaJihl aeHMnTOTH'IeeKHX eoeTOHHHH 0 qaeTH~ 
e HMnynheaMH k 1 , k 2 , . k n * . HopMHPOBO'IHhiH MHO
>KHTeJih B /47/ ene.nyeT npHHHTh paBHhiM 

C=ll( l ), 
i=I y'N l(k i) 

3,IJ;eeh liJynK~HH N I( k) · onpe.nenena liJopMynoH: 

-2 
N I (k)= I IUik (¢)1 

< o (O) I n 2 
< ¢ > o ¢ ) . 0 

2· 
n (¢)o¢/ 

0 

/48/ 

/49/ 

H eeTh, TaKHM o6pa3oM, epe~nee 3Ha'Ienne KBa.npaTa 
Mo,nymr lilYHK~HoHana· O,IJ;HO'IaeTn'Iiioro B036y:>K,nennoro eo
eToxnnJI no paenpe,IJ;eJieHHIO 0 ~ ( cp ), ,IJ;eJieHHOe Ha liJaK
TOp o(Q) ... h -I /eM. nyHKT 2.5 pa60Thl/2/; npn no,IJ;e'IeTe 
KOHTHHyaJihHhiX HHTerpaJIOB JIBJIHeTeH ey~eeTBeHHhiM /7/ 

.. * /46/_0TJIH'IaeTeHOT-/22/HaJIH'IHeMiiJaKTOpOB o(Ik-p), 
Bhipa:>KaiO~Hx eoxpanenne HMnynhea; ananorH'IHhie 4JaKTOpLI 
nOJIBHTe.H H B liJopMym! THna'/22/~ eCJIH B3HTh raMHJlhTO
HHaH, ,IJ;OnyeKaiO~HH eo.xpaHeHIIe HMnynhea. 
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To, KaKoBa nocne~oBaTenhHOCTh. HHTepBanoB ~i B annpoK
cuMauu:H dlyHKll,HOHam)B BH~a 

f a(k)¢ (k)¢ (-k)dk- ~-~ oa(k )¢( ko)¢ (-ko ); 
1 1 1 1 

y HaC ~ 1 =~2 :: ••• =h). 

l>naro~apH /48j;. /49/ HMeeT MeCTO dlopMyna HOpMH

pOBKH 

-
f . <I>k} ;k~··· k~ <I>k k. o¢-

1 2 •·• kn -

n · · .2 · 
= ( n o (k: -ko)+ ..••. ) J n.

0
(¢)8¢; 

i= 1 1 1 

/50/ 

3~eCh TO'-IKaMH o6o3Ha'-leHbl MeHee 
/B KOTOphlX qaCTb MHO~HTene~ 

CHHrynHpHhle qneHhl 
8{k: -ko ), CKa~eM, 

I I if o( k: -ko ) , 3aMeHeHa Ha 
I . I I 

F (k 
1 

, k ; , k 
2 

, k ; , ... k s··; k ~ ) _8 (k t k 2+ . : k s - k 1' :.._ k ~ ...,-k : ) • 

3.4. PaccMoTpeHHe nyHKTa 3.3. ~aeT B03MO~HOCTh 

HallHCaTh dlopMyny 

R(k 1' k2, ..• , kn ;pl ,p2) = 

. . plp2 
= ( !. A l(k i)-A I (p 1) - A l(p 2}) X n (k I' k 2 • • · · k n ) 

n Y2 
/51/ 

[(qN~(~ ))/N 1(p1)N 1(p:}l, 

EhJpa~aromyro JneMeHT MaTpHll,hi pacceHHHH /Ha JHepreru-: 
qeqKoii noBepxHOCTH/ qepe3 d!Y~KI1.HH X ~1P2 ,, onpe~eneH
Hhie CHC_TeMOH ypaBHeHHii /2/ pa60Thl ./51.fipH n =2 x:• p 2 
:B /51/"- cne~yeT ·noHHMaTh B ·cMhicne 3aMe'-laHHH nocne 

dlopMynw I 45/. 

18 

3.5. ~opMyna /51/ pernaeT 3a~aqy onpe~eneHHH MaT
PHI1.hl pacceHHHH B npocTeiirneM cnyqae, KOr~a raMHnhTOHHaH 
/2/ HMeeT- e·~HHCTBeHHOe B036y~~eHHOe COCTOHHHe . THlla . 
qaCTHll,hl - ~MeHHO O·~HO'-IaCTH'-IHOe B036y)K~eHiioe COCTOH
HHe. B JTOM cnyqae ecTh H ~pyroii.cnoco6 perneHHH ynoMx-

~ HYTOH 3a,I:(a'-IH, a HMeHHO: OHa CBO,I:(HTCH K perneHHIO ypaB
HeHHH 3KlliTeHHa /1/; He06XO,I:(HMhie ~nH 3TOrO aCHMllTOTH- J 

'-leCKHe COCTOHHHH onpe~enHIOTCH ·dlopMynaMH /47/-/49/, 
JHeprHH cocTOHHHii ecTh :KoM6HHall,H~ BenH'-IHH A 1(k i ). 3ToT 
cnoco6, no-B~~HMOMy, cno~Hee npe~hi~ymero, nocKonhKY 

.oH Tpe6yeT no~c'-leTa KOHTHHyanhHOro HHTerpana /4/, 
Bxo.n.s:mero B I 1/. · 

3.6. Cymec'i'BeHHhiM ~ocToHHCTBOM JToro cnoco6a, o~
HaKo, HBn.s:eTc.s: To, '-ITO OH ~onycKaeT Henocpe,ncTBeHoe 
o6o6meHue Ha cnyqaii, Kor~a raMHnhTOHHaH HMeeT H 6onee 
cno~Hhle, '-leM. O,I:(HO'-IaCTH'-IHOe,. B036y)K~eHHhie COCTO.HHHH 
THna· '-laCTHll,. HMeHHO, llYCTh, HanpHMep, HMeeTCH '-leTHOe 
llO cp B036y~~eHHOe COCTO.HHHe THlla '-laCTHll,hl, onpe~eneH
HOe d!YHKI1.HOHanoM U 2P (¢) I 42/ c aHaniuuqecKHMH KoJdl- · 
dluuueHTHhiMH d!YHKI1.HHMH. Tor~a Ha6op acHMllTOTH'-IeCKHX 
cocTOHHHii /47/ cne~yeT pacrnHpHTh .no ,. 

-- .... n - e 
<I>k k k ·q q = cnu1k(¢)nu2q (¢)no; 

1' 2' n' .... e 1 i 1 j 
/52/ 

r.ne 

n . e . . . -~ 
C = [·~ N

1 
(ki)TI N2 (qj)] 

. 2 2 . 0
• .•. 

N
2
(q)=JIU (¢) 1 n 

0
o¢/(8 (O) Jn:o¢). 

• 0 2q. 

/53/ H 

ACIIMllTOTH'-IeCKOe COCTO.HHHe /52/ COOTBeTCTByeT'CHCTeMe 
n "npoCThiX" '-laCTHll, c HMnynbCaMH k1 •. k 2' : •• , k H e 

. . n 
"cno~HhiX" qacTHI1. c HMnynhcaMH q , q , •••• qe • · 

llocne JToro ~nH · onpe.neneHHH MaTpHI1.hi pacce.s:HHH 
MO~Ho ciioBa nonh30BaThC.H ypaBHeHHeM /1/, JHeprHH En .H 
Ee B /1/ 6y~yT KoM6HHauuxMH Benu'-IHH A1(k) u A2(q). 
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- ;_0TMeTHM, qTo Hanuque cno:>KHbiX BOJ6y:>K,I:\eHHbiX. CO· 

CTOHHHH C He06XO,I:\HMOCTb10 npHBO,I:\HT K nOHBneHHID B ypaa

HeHHH )1/ ··qneHOB BH.Jia paCCMOTpeHHbiX B nyHKTe 2.6 
/.z:\nH cocTOHHHH, qeTHhiX no ¢ ; ,I:\nH cocTOHHHH, ueqeTHhii' 

no r/J, TaKHe qneHbl HMeiOTCH BCer,I:\a; ,I:\06aBKH K /1/ HMeiDT 
BH,I:\ 

- f d p R (p, £. ) R ( p,n) , 
A i (p)7.Ee 

• 
r,I:\e 

R( p,n)= 1 -(U. (¢)00 ,(H-E ) ci> .), 
:IN() 1p n .n 
v . p 

1 

1 = 1,2). 

llonhJYIOCh .cnyqaeM no6naro~apHTh 1i.H.3axapbeaa H 

M.I1.IliHpoKoaa, noJnaKoMHBWHx MeHH c pa6oToii ,- 1;/a TaKJKe _ 

JI.}J..<I>a,I:\,I:\eeaa H 11.JI.ApedJheBy, JaMeTHBWHX, qTo aCHMnTo· 

THqeCKHe COCTOHHHH /47/·/48/· TOJK,I:\eC1'BeHHbl C BBe,I:\eH· 

HbiMH B pa60Te / 9 /·. 

Jlumepamypa 

1. H.Ekstei(l. Phys:Rev., 101, 880 (1956). 
2. JI.r.3acmaei!HKo. TMIP, 7, 20 /1971/. 
3. JI.r.3acmaeeHKo. TMIP, 8, .. 335 /1971/. 
4. ·JI.r.3acmaeeHi<o. TMtP, 9, 355 /1971/. 
5. JI.r.3acmaeeHKo. TMtP, 10, 58 /1972/. 
6. · JI.r.3acmaeeHKo. _ IIp£mpuHm OH)/H P2- 7116, ,l(y6Ha, 

'1973. •. 
7. W.Garczynski. Bulf.Acad.Polon.Sci., Ser.sci.math. 

astronom. et phys., 21, 355 (1973). 
li>.A.Eepe3UH. TMl/>, 6, 194 /1971/. 

8. H.Ekstein. Nuovo Cimento, 4, 1017 (1956). 
9. L. Van Hove,-Ph/sh:;a, 21 (90/j 1955; 22, 343 (1956). 
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PyKonuc& nocmynuAa e U30ameAbCKui1- omOeA 
, 13 OeKa6pJt 1973 zooa. 

Y CJIOBH.H 06MeHa 

IIpenpHHThi H coo6LQeHHJI OlUill pacchmaiOTCJI6ecnnaTHO, Ha ocHose 
B3aHMHOrO o6MeHa, YHHBepCHTeTeM, HHCTHTyTaM,. Jia6opaTOpHJIM, 
OHOJIHOTeKaM, Hay'iHbiM rpynnaM H OT,Il;eJibHbiM y'ieHbiM OOJiee 50 CTpaH. 

Mbr mKH.naeM, 'iTO nonyqarenu HJ,!laHHH Oll.Hll 6y.nyr caMH npoJ!s· 
JIJITb HHHilHaTHBY B 6ecnnaTHOH nOCbiJIKe ny6JIHKaUHH B .l(y6Hy·. B IIOPJI.Il:Ke 
OOMeHa npHHHMalOTCJI Hay'IHbie KHHrH, iKYpHaJibi, npenpHHTbi H HHOrO 
su.na ny6JIHKallHH no TeMaTHKe Oll.Hll • 

E.I!:HHCTBeHHbiH BH.Il: ny6JIHKallHH,KOTOpbiH HaM npBCbiJiaTb. He CJie,ny
eT,- JTO penpHHTbi I OTTHCKH era reB., yiKe ony6JIBKOBaHHbiX s Hay'iBbrx 
iKypHanax/. 

B pH.ne cnyqaes Mbi caMH o6paLQaeMCJI K nonyqa TCJillM Haurux HJ.na
HHH C npoCbOOH 6ecnJiaTHO npHCJiaTb HaM KaKHC-JIHOO KHHrH HJIH 
BbiiiHCaTb .Il:JIJI Haureii. 6u6nuoreKH Hay'-!Hbie iKypHaJibi, HJ.I!:aJOLQBecJI s ux 
crpaHax. 

OT~eJibHhle 3anpocM 
ll3,Il;aTeJibCKHH OT,Il;eJI eiKerO.Il:HO BbiiiOJIHllCT OKOJIO 3 000 OT,Il;eJibHbiX 

3anpocos Ha BhiCbiJIKY npenpHHTOB H coo6LQeHHH Oll.Hll. B raKHX Ja
npocax cne.nyer o6J!JaTeJibHO yKaJbiBaTb HH.I!:eKc JarrpaurusaeMoro 
H3J(aHHJI~ 

A~peca 

IIBChMa no seeM sonpocaM o6MeHa ny6nuKaUHJIMH, a TaKiKe Janpo-
Cbi Ha or.neJibHbie BJ.Il:aHHJI cne.nyer HanpaBJI.llTb no a):{pecy: 

101000 MocKea, 
FAaeHbtii nO'lliiQMIII, n/R 79. 
H3oanell be Kuii omoe11 
06oeOUHeHHOZO UHCIIIUIIIYT'IQ 
JIOepHbiX UCC/IeooeaHUU. 

A.npec .Il:JlJI noCbiJIKH BCCX ny6JIBKaUHH B IIOpJI,ll,KC OOMeHa, a TaiOKe 
.Il:Jlll 6ecnJiaTHOH ITO,Il;nBCKH Ha Hay'-!Hbie iKypHaJihi: 

101000 MocKea, 
F11aeHblii nO'llllaMm, n/R 79. 
Jlay'lHO·JIIeXHU'leCKQJI 6U611UOIIIeKa 
06oeOUHeHHOZO UHCIIIUlllyllla 
JIOepHbiX UCCIIe006QHUU. 


