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1. Beeoeliue 
. . . · /1 I 

B npe.nLr,ny~eii pa6oTe ' ' MLI .yKa3anu ua Tpy,nuocTu,~ 
B03HHKalO~He npH nonLITKaX 3KCnepHMeHTanLHOH npouepKH 
uenoKanLimro uapuauTa· /2-::-5/ KBaHTOBOH Teopuu non.H . 
. 3TH Tpy.nuocTu o6ycnouneHLI KaK ManocTLIO uenoKanLHLIX 
nonpauoK .nn.H 6onLIIIHHCTBa <l>u3uqecKux npou:eccou, TaK 
H TeM npOH3BOllOM, KOTOpLIH HMeeT MeCTO. B paMKaX yKa-
3aHHOrO no.nxo.na. rpy6o rouop.H, uenoKanLHLie nonpaBKH 
K ua6nro.naeMLIM 3<l><l>eKTaM 3a,naroTc.H pa3nO>KeHH.HMH Tuna 

0 e "" !. an ( p2 e 2 )n, /1.1/ 
n=-n o· 

3,necL p - MaccoBaH xapaKTepucTHKa paccMaTpuuaeM<?ro 
npou:ecca, f - 3neMeHTapHaH ,nnHHa, onp~,nen.Hrouia.H pa3-
MepLI · o6nacTH · uapyiiieHHH noKanLHOCTH, a n - qucnoBLie 
napaMeTpLI, CB.H3aHHLie ireKoTopLIM npeo6pa3ouauueM c ue
n·oKanLHLIM <t>opM<i>aKTopoM · Mo,nenu. IIo.no6HLie npe,ncTaune
HH.H co,nep:>KaT <i>YHKU:HOHanLHLIH npOH3BOn, qTo, mi nepBLIH 
B3rn.H,n, ,nenaeT HeB03M<?>KHOH HX 3KCnepHMeHTanLHyiOnpo
BepKy. 

O.nuaKo .nn.H ucex <l>u3uqecKux 34J<l>e:KToB, K auanu3y 
KOTOPLIX npu:MeHHMa TeOpH.H B03My~eHHH, B npe,nCTaBneHHH 
/1.1/ MO>KHO. orpauuqnTLC.H nHIIIh nepBLIMH qneHaMH p~l3-
no>KeHuJI: 

TaKHM o6pa3oM, MLI, no c~ecTBy, pacnonaraeM <t>e-. 
HOMeHonoruqecKoii cxeMoii, BKnroqaro~eii · B . ce6.H nniiiL 
Kouequoe qucno ueH3BeCTHLIX napaMeTpou /o.nuux u_ Tex 
:>Ke ,nn.H ucex• 3<l><l>eKTOB/, npouepKa KOTopoii Y:>!<e ue Ka:>KeTcJI 
HeB03MO:>KHOH. ·' 
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Ocnoanas TPY~H()CTL _3aKmoqaeTcH a: ToM, qTo neno
KanLHLie· nonpaBKH B03HHKaiOT, KaK npaBHJIO, B BbiCWHX · 
nops~Kax Teopnn B03M~ennii .. Eonee Toro, nocne· BLmon
nennH nporpaM¥LI nepenopMHpOBKH, T.e. nocne. nepexo~a 
K mi6JIIO~aeMLU.f MaCCaM·· H KOHCTaHTaM· CBH3H, rJiaBHble 
qnenLI npe~cTaanennii /1.1/ ncqe 3aroT. ITo 3THM npnqnnaM 
a 6onLmlincTBe cnyqaea nenoKanhnLie rionpaBKH npa:innqec
KH nena6JIIO~aeMLI 

CnTya~HH H3MeHHeTcH npn paccMoTpeJIHHve H've -pac
ceJIHHii. ,lJ;JIH 3THX peaK~HH 3ibibeKTbl HeJIOKaJILHOCTH Hrpa
IOT, ecnn H ne rnaanyro ponL,.To,noKpaiineii Mepe, cy~ecT
aenno H3MeHHIOT aennqnnLi ceqenniipacc·e.slnHH. ,ll;nH v,,e(v e)-

·. · ' . · r fl 
pacceHHHH 3¢¢eKThl HeJIOKaJibHOCTH B006~e ~eJib3H pac-
CMa TpHBa Tb KaK HeKHe IIOIIpaBKH K OCHOBHOMY BKJia~y, 

·IIOCKOJILKY 3TOT rrpo~ecc B paMKaX HeJioKaJILHOH·TeopHH 
cna6LIX B3aHMo~eiiCTBHii .'B03HHKaeT JIHWL a BLidnnx rio
PH~Kax TeOpHH B03Myme~HH. "liTO KacaeTCH vee(;;"ee) -pac
CeHHHH, TO . ~JIH nero BJIHHHHe HeJIOKaJILHbiX IIOllpaBOK 
YCHJIHBaeTCH B pe3yJii.TaTe TOrO; "l:TO rnaBHLie .BKJ:i:a~bl 

/1.1/ He ycTpaHHIO:r'CH rrepenopMHpOBKI)H. 

'HacToH~aH pa6oTa rrocBH~ena ·1 H3yqeHHIO rrocne~nero · 
rip(mecca: MLI pacc:MoTpnM · a· nn3innx · rropH~Kai Teopun 
:Bo~M~enliii -- BKna~LI' · a v . e (v e.e) _· ~P.acceHHHe . cna6Lix; 

.... , · .... " \ e ·- · "' 
HCHTPHH- HeHTpHHHbiX II 3JieKTpOMarHIITHbiX B3aHMO~eH-

CTBHH. B pa6oTe nonyqeJrbl BLipa)i(eHIIH .zi.iifi ~II¢¢epeH~HaJIL
HbiX H llOJIHLIX ceqeHHH ~ e H v e , ~pacceHHIIH. rfocKOJILKY ·.· · . c e . ·. . . , 
:Me.TOALI · BLiqiicneniiii neJioKani.noii· Teopnn ne 3Ha.qinenLno 

' .·· ' -
OTJIIIqaiOTCH OT. MeTO~OB, HCllOJib.3YCMhiX, HarrpiiMep, B 

·, JIOKaJILHOH KBaHTOBOH 3JieKTpO~IIHaMHKe, Mbi~KaK_IIpaBHJIO, 
rrpiiBO~HM JIIIWL KOIIeqnLie · Bhipa:>KeHHH. ~nB:' il!nepecyro~IIx 
nac lseJIHqun, ue a~~aaHcL a .zieranii aLiqncnenliii /no~po6nLiii 
pacqeT .. ananoriiqHbJX aenuqiiH MO:>KHO naiiTII, narrpiiMep, 
B pa6oTax /6,7/j. · . ·· 

06o3naqenHH II·· pH~ pe3yJILTaTOB' 3aHMCTBOBaHLI naMII ·-· 
II3 pa6oTLI /1/, CcLIJIKH ·na oT~eJILHLie.•.4JopMyJILI 6y~yT 
'~aBaTLCH C ~OIIOJIHHTCJILHbiM HH~eKCOM 1, HanpHMep /1-2.2/. 

>4 

'·) 

·~··c 

:·_ ~ j, 

. , ( 
·;. 

~"..;"· 

-"" .•• 

2. JIOC111QH08KO 3QOQ'IU U npec)eapumeAbHble 8bltiUCAeHUJI 

Hcxo~HLiii narpan:>Knan, orrucLIBaiO~Hii 3JieKTpoMarnnT-
noe · n cna6oe s3anM"o~eiicTBHH nerrToiio:B, aLI6npaeTcs 

B cne~yro~eM Bn~e : 

" 
·~ int (x) = -e (•L(x)A(x)·L(x)) 

/2.1/ 
+ G_ (-i:(x)O J (x)•L(~))+hSp I MJ (x)J (x) }. y2 a. a . a a . 

,lJ;JIH JieiiTOHHbiX IIOJieH 3~eCb IIPHHHTa 3aiiHCb B ¢opMe. 
~BYXKOMIIOHCHTHLIX CIIHHOpOB 

. ( (1) ) ( -. ) 
·L (x) , e(x) 

L(x) = (2) · = , 
L (x) p. (x) 

1a (x) H M - 3TO cne~yro~He 2 x 2 MaTpH~LI: 

J (x) = 
a ( 

J (x) 
Ia 

J3+a (x.) 

J3a (x) ). 

J (x) 
2a · 

/2.2/ 

j .; 

/2.3/ 

J (x)=(;; 0 v ), J2a(x)=(J'O v ), J
3
· (x) =(;; 0 v) /2.4/ 

Ia e a e fl a fl .. a 11- a e 

M (:; 0 ) . 

m2 
ll 

/2.5/ 

h- KOHCTaHTa HCHTpHn-neiiTpHHHbiX B3aHMO~eHCTBHH . 
HarroMHHM, qTO aae~enue nenoKanLnocTH 3¢1beKTHBHO 

IIPHBO~HT K CJie~yiO~eii MO~H¢HKa~HH HCHTpHHHOrO rrpo

rra:faTopa·: 

5 



1 v <~p2e 2> 
-~ v " . P. +1E. " . p +1 E 

/2.6/ 

HJIH, B KOOp.IJ;HHaTHOM rrpe,ncTaBJieHHH. B eBKJIH,ZJ;OBOH 06JiaCTH 

/2.7/ 
Sv (x)- 2~i c ----

(277 )2 

" 1 2xi ------
x4 (277) 2 

1 2 
-W(~-) x 4· e 2 • 

v 

B .nanLHeiimeM rrone3HLIMH OKa)KyTcH cne,nyiO~He BCIIOMo

raTeJILHLie liJyHKUHH/6/: 

v(()= 1 j du u(-
2 

[W 2(u)]' /2.8/ 
r(3-() o 

1 00 ' u(() = f du u W '(u). 
r(2+0 o 

/2.9/ 

· B HH3WHX IIOpH.IJ;KaX TeOpHH B03My~eHHH HHTepecyiOmHe 

HaC IIPOUeCC:LI OIIHCLIBaiOTCH ,ZJ;HarpaMMaMH: 

e 

.Je 

-- --'\--
.Je 1 \ lle 

I 

6 

v f \ lie 
e I 

\ I . 
e .\ 
~ \} 

(8) 

e 

·e e 

e e 

(6) 

Puc. la, 6, e 

• 

1' 
I 

.Je 

e.(pJ 

e 

\ 
.\veC~) 
·I . 

e 

I . ve 

(Z) 

Puc. lz, o 

e 

(iJ) 

CooTBeTCTBYJOmaH aMIIJIHTy,na rrpe,ncTaBHMa B BH,ne .. 

F= i~ {(e(p') oa e(p))(;:;e Cq') Oave(q))[l-4hrn!Nl((p '-p)
2

) 
~)~ . 

(") 2 'G 
_Q_M(e) ((p+q)2) -,J]. -:- v2 I K 1

1 
(( p ' -q) ) ] 

j=e,f.L " 12.10/' 

· G rn2 (j) · 2. 
+-=- (e (p ')(I +y5 ) v e (q))( ~ (q ')(I-y

5
) e (• p)~ .I -f:K 

2
((p '-q) J" 

..j2 J=e,f.Lrnj . 

2 _ , · _ . , . (e) ·. , 2 1 
-e (e(p )y e(p))(v {q )O(Jve(q))U {J((p-p), )~~2 I. 

a e a (p' -p) .. 

3.nec:L lilYHKUHH N,K,M CBH3aHLI c ,nHarpaMMaMH /a/, /r/, 

j,nj COOTBeTCTBeHHO, H OIIpe,neJieH:LI C.Jie,nyro~HM o6pa30M: 

Na{J(p)= ga{JNI (p2 )+p a p{3N2 (p2) /2.11/ 

N a,8(p)= (
2 
~. f d4kSp(kO (k+"p) o . ) 'V(-k

2

£~)V{-(~kf e 
2

) · 
77 1 a '{J 2 · v 

( -k -:it) [- (p +k)2 -i d 
/2.12/ 

7 



; 

K~% (p)=g~K<f (p2) +Pa:f K~> (p2 ) 
J . ' 

. /2.13/ 

(") 1 . 2 2 . 
K~(p)=::-:;r. j d4kSp(k0a(k-+P)o,g) V(-k ev) /2.14/ 

(271 p . ( -k 2__,i t:)[ -(p+k) 2 -HD .2 -,ic] 
J 

M <i>(p)= -L:- I tk: V(-k
2e; Hoa k~ lx [ ;oa (p +k )O,al 

· (2711.1 {-k2 -.iEi)[ rn'.2 _(p+k)2 -id 
J • 

0. X 0 ~(j) ( 2 ) 
a a P 

/2.15/ . 

I x - 3Hax rrp.HMoro rrpoHJBe~eHHH/ 

" " " (j) 1 4 Splya(p+rn.)"y,B(p+k+mj)l 
na,g<P>= I d k. _j__ --. /2.16/ 

(271 )4i (m :-p 2 ...,i d [rn f ~ (p+k)2 -id 

«<»yHKD;H.II Na,g (p) rro~po6Ho Bhi'IHCJI.HJiacL_ B pa6oTe/6 / • 
AHanorH'IHLie BLI'IHCJieHH.II MO:>KHO rrpoBeCTH H ~JI.II <ilYHKD;Hii 

K ~(p) H M (j)(p ). MLI orpaHH'IHMCH TeM, 'ITO rrpHBe~eM 
OKOH'Ia TeJibHLie Bbipa:>KeHH.II 

. _Q • . 2 ' ~-2. ·. 
N ( 2) = _1 --,..,I-100 d' (-p ) fv · (1+, )v(1+') 

1 p . .. 2( . 2 . ' 
l<~f<t~oo2 r(' )r('+ 1)r(,+3)sin 71, 

<i> 2 i -/J...:.ioo d'rn .
2K: 0 e~' u(Or<-0 

K.l (p )=- I X 

8 11 2 :-/J+ioo 2 ~ sin 11' 

8 

(l</J<2) 

2 
xi 2 F1 (-,-1,-,+·.1;3; ! 2 )+ 

j 

.(,2_1) p2 . p 2 
+- -::2 rEI (-,,-,+2;4; -2 )} 

3 mj rnj 

/2.17/ 

/2.18/ 

} 

I 
'( 

I 
} 
i 

t d 
,· 
\' 
i) 

l 
I 

r,· 

~' 

( 
' I~ 
I 
! 

i 
! 
\ 

I. 

(j) 
2 

. i' -{3-ioo ~m .2<(+Ity:-u(,)r(-0(1-'2_l 
K (p )= .· .f J . X 

2 12 11 2 -f3+ioo 2 2' sin 11' 

(0<{3<1) 
. . p2 

x
2
F

1 
(-,,-,+2;;4; 2 ) 

. rni 

-{3-ioo . . 1 
<i> 2 ) -. _· ~ I 

M {p - 2i 11 2 -{3+ioo ' 

dt; m ~(,+1) e2,u(,)r(~,) 
J v . . ~ 

(1<{3<2) 
2 

X of 1 ( _, -1, _, -li 1;2; .L) 
·. 2 
rn j 

22( ·sin': ( 

/2.19/ 

/2.20/ 

Tax xax B ~aJILHeiimeM rrpH · cpaBHeHHH peJyJILTaToB 

pacqeTa c 3KcrrepHMeHTOM MLL 6y~eM rrpe~nonaraTL, 'ITO . 

(m~ e ~) <<1 H (p
2 eJ )«1, 6onee rrone3HbiMH OKa:>KyTCH 

IlpH6JIH:>KeHHbie Bblpa:>KeHHH. ~JIH 3THX 4JyHKUHH: 

2 2 2 
. 2 1 v( 1) .. p p e v , . 

N (p )=- { ---- [fu (- --)+ v (2)+3C 
1 2 e2 6 4 

11 v . /2.17a/ 

7 - -+ O(p2e 2 )ll, 
3 '. v 

(j) 2 1··· u(-1) mr ·. 2 p2 rnj2e~ . . 
K 1 (p ) =? { ---er + T (17' 3" "'ffi;! )( fu -. -

4
-+u '(0)) . 

v l . . 

2 . 2 . ,. 2 
m jC . 4 2 • rn j 5 23 p 2 . 1 p 4 1 m j 

+ -.-(1- "r ..P__)+-[- "7"+- ---x·+-r-+"'2-
4 ::> rn2. 4 o 18 m;.::. o m~ ::> p 2 

l J : l 

2V 2 >a . . 2 l 1 (1-p· rn ... fu(1-p2:/rn~)+O(p2£)l._ 
+- 4j 4 .. J 3 p · rn. 

/2.18a/ 

l 

g· 



2 2 2 . . 2" 4 
(j) 2 m . m j e v .• 5 2m. 2m j 

K (p ) = -L { f'n ~+ u'(O)+C- -- _l ---
2 617 2 · .4 · · 6 p2 p4 

'3 4 2 6 
mj mj 2 2 2 2 

+ 0+ - 4 - -
6
-) fu (1-p /m. ) + O(p e ) }, . 

p . p l v 

(") M l (p2) = __ 1_ { 4u(-1) 
1T 2 e2 

. 2 . 202 
2 1 m ·Lv 

+m. [(1- -2 -~ )(fn-:i---t:u '(O)+C) 
v· l m- .'1 . l . 

/2.20a/ 
2 2 ' 2 2 2 

3 p 1 
+:r-ror.-T+ 

l 

(1-p /mj) f'n (1-p /mi) 
+O(p2 e~J. 

2p 2/rn~ 
l 

06pa THMc .H · Teneph K Bhipa,KeHHIO /2.16/. BBe.n;eHne 

HeJIOKaJihHOCTH He U3MeH.HeT rrporrara TOphi 3ap.H)KeHHhiX 

'IaCTHU:, II03TOMY dJyHKU:H.H Il~j~(p) 3a.n;aeTC.H paCXO.D;.Hin;UMC.H 

• HHTerpaJIOM. )J;JI.H IIPH.D;aHH.H eii CMhiCJia · Mhl IICIIOJih3yeM 

peryJI.HpH3aU:UOHHYIO rrpon:e.n;ypy, rrpe.n;JIO)KeHHYIO B pa6o
Tax /3,5/. 

13 5/ . 
B OTJIH'IHe OT pen:errTa' ' , Mhl IIOI<a He dJuKCHpyeM 

KOHCTaHTY a 0 IB yKa3aHHhiX pa6oTax a 0=0 I, rroc.KO~hKY 
OHa. HMeeT BIIOJIHe Onpe.n;eJieHHhiH dJH3H'IeCKHH CMhiCJI 1 9/ . 

HMeHHo, OHa CB.H3aHa c 3JieKTpoMarHHTHhlM pa.n;nycoM 

HeHTP.HHO, H 0 BeJIH'IHHe ee MO)KHO CY.D;HTh JIHIIIh IIOCJie 

aHaJIH3a cooTBeTCTBYIOin:HX 3KcnepnMeHTOB I CM., narrpn

Mep, /B/ 1. 
KoHe'IHhiH pe3yJihTaT npe.n;cTaBJI.HeTc.H B BH.zie13/: 

(j) . . . 2. (j) . 2 
lla,e(P) = (pa P,e-·ga,BP) TI (p) • 12.211 

. 2 
1 { ao 1 . p 
~ - + f dx • x(1 7 x)fu [1-x(l-x)~] }. 

(") 2 n J < P .. > 
a,B 2rr 6 

0 
mj 

'lfTaK, Mhl pacnonaraeM TO'IHhiMH Bhipa)KeHHHMH. BCeX 

6JIOKOB .n;narpaMM. 1 la-.n;/, onpeAeJI.HIOJUHX vee, Pee .:.pac

ce.HHHe. 
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3. ,l(u¢¢epeHfiUaA13Hbze u noAHbze. ce<teHuJi. OAR :v e u 
• ~ c · v ce pa_cce.RHUii 

IJpe)K,D;e 'IeM nepeXO.D;HTh K pac'IeTy pa3JIH'IHhiX XapaK

TepHCTHK v ee(vee) -·pacce.HHHH, 3aMeTHM, 'ITO COBpeMeHHhie 

3KCIIepHMeHThl .D;OnyCKaiOT CYin;eCTBOBaHHe .D;OBOJihHO CHJihHO· 

ro HeHTpHH-HeHT~HHHO_ro B3aHMO.D;eHCTBH.H' /1,10/ H n03TO

MY napaMeTp hm / f 2
, no KOTOpOMY 3«1JdJeKTHBHO npOBO.D;HTC.H 

ll v v 6 pa3JIO)KeHHe B p.H.n;y TeOpHH B03Myin;eHHH, MO)KeT hiTh 

·BeChMa 60JihWHM l3.n;ecb; f v _:. 3JieMeHTapna.H .D;JIHHal. 'IJo

CKOJihKY Mhl He HMeeM annapaTa .D;JI.H y'IeTa 3THX B3aHMO

.n;eHCTBHH, OTJIH'IHOro OT·Teopnn B03Myin;eHHH, TO, npe.n;rro.,. 

JIO)KHM, 'ITO h m ~~f~ < 1, 06'b.HCH.H.H BCe OTKJIOHeHH.H OT 3TOrO 

ycnoBH.H I 1,10/ He'IyBCTBHTeJihHOCThiO cooTBeTCTBYIOJUHX 

3KCnepHMeHTOB K BJIH.II~HIO HeHTpHH·HeHTpHHHbiX B3aHMO

.n;eHCTBHH. 

06paTHMC.H Terrepb K Bhlpa)KeHHIO 12.101 .D;JI.H aMnJIH· 

TY.D;hl pacce.HHH.H. Bo3Be.n;eM ero B KBa.n;paT' ycpe.n;HHM no 

CnHHaM Ha'IaJibHhiX 'IaCTHU: H IIpOCYMMHpyeM no CIIHHaM 

KOHe'IHhiX. OrpaHn~IHBa.Hch rrop.H.n;KoM 'G:l , 'G2h n G2u 
noJiy'IHM .D;JI.H .n;ndJ«lJepeHn;HaJihHOrO ceqeim.H: 

da 
2 . 

G . , . ZG . (j > 2 . 

2 
. { 4 (p 'q }(pq}[ 1- -=Re. ::£ K 

1 
((p ~q) ) 

vee (2rr) p
0

q
0 

. y2 · J=e,p. 

X (e) 2 2 2 2 (e) ·, 2.. 
- y

2 
ReM ((p+q) )-8hmeReN

1
((p'-p)) +e ReTI ((p -p)J] 

· 2 'G m2 (j) 2 2 (e) . · 2 
-2me(qq')Re[-=. ::£ ~ K2 ((p '-q) )+e TI . ((p'-p) )]} 

y2 j=e,p. l . 

-J 4" ' 

dp' dq, (4) 
.X -;- -,- 0 (p+q-p, -q '). 

p q . ·.• 
0 0 . 
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IIapaMeTp, G , BXO.D;.HII.J:Hii B Bhipa)K~HH~·-13.1), He .HB

JI.He;c.H dJH3H'IeCJ(OH KOHCTaHTOH CB.H3H CJia6biX B3aHMO~ 

Jl 



,ne:ii:CTBHH, H • xapaKTepH3yeT TOllhKO narpaH)KHaH B3aHMO
,ne:ii:CTBHJI. ,I1;nJl nepexo,na K peanhHOH .· KOHCTaHTe CBJI3H 
GF /To:ii:, __ KoTopyro H3~epJllo~. B onh~Ta_x no fl -_pacn~.ny/ 
HeOOXO.IJ;HMO OC}'IlleCTBHTh nepeHOpMHpOBKy. 3aMeTHM, 'ITO 
,naHHaJl nepeHOPMHpOBKa HHKaK He CBJl3aHa C npo6neMOH 
ycTpaHeHHJl ynLTpa!IJuoneTOBhiX pacxo,nHMOCTe:ii:, cy~ecT
BYIO~Hx B 06hi'IHhiX HenepeHOpMHpyeMhiX TeOpHJIX, H 03Ha
qaeT llHIIIh nepexo,n OT He$H3H'IeCKHX napaMeTpOB Knapa..: 
MeTpaM, H3MepJleMhiM ~a OnhiTe. 

B HHTepecyro~eM HaC nopH,nKe CBH3h Me)K,ny 3aTpaBO'IHOH 
KOHci'aHTOH CBH3ll G H · KOHCTaHTo:ii: <I>epMH G = 10-5tni2 F I p 
.naeTCH !IJopMyno:H /1-2.17/: · 

2 2 'GF _(j) -
G = G l 1 + -=- l: I + h (m 2 + m 2 ) N 

1 
I, 

F y2 j=e,fl fl e 

/3.2/ 

HBHhiH _BH,n !IJYHK:U:HH I (j) _u N 1 npuBe,neH B npuno)KeHHH 
K·pa6oTe/l/. IlocKonLKY Mhi orpaHH<IHnHch nopH,nKOM G 3,'G2h 
H G 2 a, TO nepeHOpMHpOBKY KOHCTaHT h H e- npOBO.IJ;HTh He 

- ila.no. 
BLipa)KeHHe ,nnH .nu$$epeH:u:uanLHoro ceqeHHH v e -- e 

pacceHHHJl B TepMHHaX $H3H'IeCKHX napaMeTpOB nonyqaeTCJl 
H3 /3.1/ C nOMO~hlO 3aMeHhl /3.2/. 

<I>opMyna /3.1/ /c y<IeTOM- /3.2/ I BecLMa rpoMo3,nKa 
H peanhHO HaM He noHa,no6HTCH. 3aMeTHM, 'ITO BCe $yHK:U:HH 
/Kpo~e II (e) (p 2 ) j, onpe.nenHIOJUHe ce'leHHH, HMeiOT BH,n 
pa~no)KeHn:ii: no cTeneHHM napaMeTpa p2.e; /eM. /1.1/(, 
noJTOMy, ecnn npe.nnonO)KHTh ManocTh JToro napaMeTpa, 
TO B COOTBeTCTBYIOIUHX pa3llO)KeHHHX MO)KHO orpaHH'IHThCJl 
llHIIIh nepBhlMH qneHaMH. 

MLI npnMeM JTO npe~nono)KeHne no .nBYM npH'IHHaM: 
Bo-nepBhiX, ecnH yqeCTh 3HeprHH HeHTpHHO, npH KOTO

phlX npOBO.IJ;HTCJl H nnaHHpyeTCH npoBeCTH paCCMaTpHBae
Mhie- 3KCnepHMeHThi, TO npe,nnOllO)KeHHe He npOTHBOpe'IHT 
nonyqaBIIIHMCH paHee / 6 •7/ orpaHH'IeHHHM. Ha fv; BO
BTOphiX, B npoTHBHOM cnyqae Heo6xo.nnM aH:ann3 rpa$oB 
TeOpHH B03M}'IlleHHH BO BCeX IIOpH,nKaX IIO KOHCTaHTaM 
CBH3H.- a Mhl 3TOrO ,nenaTh 'He yMeeM. 3aMeTHM ntK)Ke, 
<ITo BKna.n B v e (; e ) - · pacce-HHHe qacTH ,nHarpaMMhi 

e e 

12 

/ 
/ ,, 

-.-

_ .1( o); He 3aBHC~~e:ii: OT- a O _ ~ np~H.e6pe)KHMO . Man, , II03TOMY 
B npu6nu)KeHHhiX Bhipa)KeHHHX .nnH . .nu$$epea:u:uanLHhiX ce
'leHHH ~OCTaTO'IHO OCTaBHTh llHIIIh nepBhiH. qneH /3aBHCH~HH 
OT a O /, 0 IIOpH,nKe . KOTOporo Mhl II()Ka · HH'Iero_ He- 3HaeM~ 
.: - B irpHHHTOM .. npu6nH)KeHHH OKOH'IaTenLHoe Bhipa)KeHue 
.IJ;llH .IJ:H4!4JepeH:U:HanLHOrO Ce'leHHH_ v,;e -pacceHHHe .npHHHMaeT 
BH,IJ;: 

'G 
2 

.. 'G -
da _ ·= F {.4 (pq) (p'q')[ 1 + F Su(-1) 

v e ( )2 ./ 2 o 2 e 2rr. Pll v2 rr._r.v _ 
0 0 '" ' 2 ' -./3.3/ 

2 2 
2 2v (1) - me e a 0 2 , e a 0 

+ hm" 2 2 (174 -;:r) + -12 2 ]-me (qq )--2-lx 
r TT fv - m fl TT 6rr 

-+ ' . 
d·q'' (4) • •' 
...__ 0 . (p+q-p '"7q ') 
q'o 

... , 
dp 
X~ ' "pij 

CooT:BeTCTByro~aH $opMyna ,nnH vee -pacceHHHH nony-
- qaeTCH H3 /3.3/ 3aMe:Ho:H 'q .. -q '. MLI He 6y,neM npHBO.IJ:HTh • 

3,nech Bee xapaKTepHCTHKH vee H ~ e pacceHJIHH H Iii.I-
IIHIIIeM llHillh Bhipa)KeHHH ,nnH IIOllHhiX. Ce'leHHH: 

tot a . 
ve·: 

e 

2a0 w
2 

11 + GF 8u(-12+hn? 2v(1) 
1+2w - ..;2 'rr 2 e2 . flrr2 e2 

·V V 

m2 
(1-4 -~) mp 

. 2 
+ ~o. (1+4w f ·/3.4/ 

24rr2 (r+2w) 

H 

a tot 

iie 
-e 

a w 'G . ~ T{ [1-(1_+2w)-3][1+ F Su(-1) 
· y2 • rr2£~ 

+ 

/3.5/ 

+·hm2 2v(l) 
. -fl rr2f.2 

v 

. 2 
me 2 e2 · · ·' aoe ao - w ,_ -

_(1"'"'4 -2) + 
m· 

JL 

.-

---] --------1. 
12~ 2 4rr 2 _._(1+2w)2

'¥ 
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3~ech w= {pq)/m~ , a0 =2·G~m;/7r; a Bhipa)KeHHH /3.4/ 
· H /3.5/ nonyqeHbi. B CHCTeMe ITOKOH HaqanhHOrO :meKTpOml 

(pa =(me,O)) . 
· Mbi BH~HM, qTo ~ns w>>1 nonHhie ceqeHHH vee H v e 

. pacceHHHH onpe~enHIOTCH. 06biqHbiMH ciJopMynaMH/ll/ e, B 
KOTOpbiX :npOH3Be~eHa 3aMeHa 

G2 .... G2 
F v e 

e 

2 . GF 
= 'GF{l +VI 

2 - m 
Su(-1) + hm2 2v(1) (1-4 ~) 

2n2 P. rr2e2 m2 
TTLV V fL 

/3.6/ 
aoe2 

+_,-I. 
12rr 

Bhrpa)KeHHH /3.4/ H /3.5/ BKnroqaroT B ce6s ITHTb 

CB060~HbiX' napaMeTpOB: u(-1) , v(1) , f 11 , h H a{l • )J;ng 
ciJopMciJaKTopa V(i) nopsms.~ i;·:J.:;· • .:.:., p= 1/2 MO)I(Ho nony
qnTh cne~yro~Iie orpaHnqeHHH 11 •6 •7/: 

-16 ev 2 L9 -10 

v (1) '2,.1 

hm 2 < (L2 + 2.3) 10 
5 

'GF 
p.-

/3.7/ 

KpoMe Toro, H3 acTpociJH3HqecKHX Ha6nro~eHHH I 121 MO:lKHO 
yKa3aTb BepXHIOIO rpaHHUY ~nH KOHCTaHThl a0 , cmbaHHOH 
C :meKTpOMarHHTHhiM pa~HYCOM HeHTpHHo/9/: 

2 Gv an -27 
<r > = ~ --1L.-< 2 ·10 

v y2 2rr2 -
/3.8/ 

liTo KacaeTcH napaMeTpa u(-1), TO oH nonHOCThiO He onpe
~eneH. 

TeM He MeHee, eCTb HeKOTOphie C006pa:lKeHHH, CBH3aH· 
Hhle C MHHHManbHbiMH CBOHCTBaMH HenoKanbHbiX ciJopMciJaKTO
poa-' 13/. no3aomiroru_He cquTaTh u(-1) == 1. IIpHHHMaH ao 

. 14 

. . . 
BHHMaHHe BCe CKa3aHHOe, .IJ:llH cpaBHeHHH C 3KCITepHMeHTOM 
Mhl MO:lKeM ocniBIITh llHllib qneH; .3aBHCH~HH OT h .. 

PaiiHc H .IJ:P·· 114/ · yKaJanu 3KcnepuMeHTanhHYIO aepxHroffi ; · 
rpaHHUY .IJ:nH nonHoro ceqeHHH /3:5/ · 

a_t?~ < (1.1 ± L2)a F- 'G' 
. V e 

e 

. /3.9/ . 

3.IJ:ecb u F-G nonHoe·ceqe:Hue ·pac~M~TpuaaeMoro npouecca 
B TeopHH cf>eiiHMaHa- renn- MaHHa/ I I/. 

· CpaBHeHHe /3.5/ H /3.9/ IT03BOnHeT nonyquTh cne.IJ:yro
ruee orpaHuqeHue 

2 2 hm P. lev ~ 6.4. ,13:1oj 

qTo He npQTHBc;pequT /3.7 I. 

. 4 .. 3a K/lrottenue 

B Haqane cT~ThH Mhi yKaJanu _Ha TPY.IJ:HOC.TH, B03HHKaiO.
IUHe npu nonhiTKax 3KcnepuMeHTanhHoii .npoaepKH HenoKanh- · 
Horo · aapuaHTa KBaHTO'Boii Teopuu nonH, n npe.IJ:no~unu o.rbiu_ · 
H3 B03MO:lKHbiX ITyTeH HX npeO.IJ:OneHHH. B qaCTHOCTH, ·t,' e· 1 H 

- ;·· ~ ,-• :' ' - : ·~·-!. . ' 
v e ·pacceHHHH ~OCTaToqHo . qyBCTBHTenbHl>I . ~ITH Toro, e . . .. . . .. . .· . · ... 
qT06bi Ha6niO.IJ:aTb 3ciJciJeKThi HenoKa.JibHOCTH. 

K ~ co:lKaneHHIO, · Mhi He pacnonaraeM .6onee . .IJ:eTa.nhHoii 
HHciJ.op:Mauueii 06'3THX npoueccax, qeM orpaHitqeHHe /3.8/, 
no3ToMy e.IJ:HHCTBeHHoe, qro :Mi.r Mo:>KeM c.IJ:enaTh-, < ·3To 
yKa3al'b aepxHue rpaHHU~I .IJ:nH;hapaMeTpoa paccM'a:J.pusa~-
Moro· rio.IJ:Xo.IJ:a. · · ·· · · · 

Cne.IJ:ye.T ·3aMeTHTh, . qTo. paccMaTpnaaeMhiH .aap·uaHT 
6on~f ~u6oK, qeM, K· npuMepy, MO.IJ:enh BaiiH6epra. If3aecT
Ho,' 

5
· qTo B cnyqae, ecnu 3KcnepuMeHTanhHoe ceqeHue 

/3.9/ ··6y.IJ:eT ·orpaHH:qe~o :MeH:ee. qeM· 1/4aF..:.G' n> Mo.IJ:enb 
BaiiH6epra oKa:lKeTCH IieaepHoii. liTo KacaeTCH Hamero 

• ITO.IJ:XO.IJ:a, TO Mhl MO:lKeM Bhi6paThCH H H3 3TOrO 3aTPY.IJ:HeHHH, 
ITOCKOrrhKy napaMeTp u(-1), B006IUe rOBOpH, MO:>KeT HMeT.b 
6onhmue oTpuuaTenhHhie 3HaqeHHH. OcTaeTcH Ha.IJ:eHThCH, 
qTo 6onee .IJ:eTanhHhie 3KcnepuMeHThi no Ha6nro.IJ:eHHID onu
caHHhiX peaKUHH 6y.IJ:yT npoBe.IJ:eHbl, . H Mbl CMO:>KeM CKa3a Tb 

o aenuqnHe HenoKanhHhix· 3<l><f>eKTOB HeqTo KOHKpeTHoe. 
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B 3aKmo'leHHe __ aaTophi Bhipa)f(aiOT rny6oKy~ npH3Ha- . 
TenhHOCTh r .B~E4JHMOBY H III.3.CenbiJ;epy, KOTOphlM _npH
Ha.D;ne)f(HT HJJ;eH · :noii pa6oTLI, 3a nocroHHHoe BHHMaHne_ 
H COBeThl. Mbl pa.D;hl B03MO)f(HOCTH no6naro.D;apHTh )J..IO.Jiap
JJ;HHa H C.M. BnneHLKoro 3a none3Hhie o6cy)!(JJ;eHHH. 0JJ;HH 
H3 aaTopoa /K.3n6onLJJ;/ Bblpa)f(aeT 6naro.D;apiwcTL OH.HH 
3a rocTenpHHMCTBO n. UEP.Hy 3a 4Jnuaucoay10 no.D;JJ;ep)f(Ky •. -
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Y CJIOBH.H 06MeH8 

llpenp~JHTLI H COOQPleHH.II OHJUI paCCLIJJa.IQTC.II6ecnnaTHO, Ha OCHOBe 
B3aHMHOrQ o6MeHa, YHH~;tep<;aTeTeM, HHCTHTyTaM, na6opaTOPR.IIM, 
6H6JJHOTeKaM, Hay'IHLIM rpynnaM H _OT~eJJLHLIM Y'leHJ.lM 6onee 50 CTpaH. 

MLI O>KH~aeM, 'ITO nonyllaTeJJH H3~aHHii OHJIH 6y~yT caMH npo.IIB• 
JJ.IITL HHHI(HaT~BY B 6ecnna Tl!OH fiOCLI,IJKe ny6JJHKal(HH B ,lJ;y6Hy. B JIOP.II~Ke 
06MeKa npUHHMaiOTC.II Hay'JHL!e KHHrH, )l(ypHaJJ)>I, npenpHHTLI H B!fOrO 
BH~a ny6nHKal(HH no Te~aTHKe OHJIH. 

E~H~CTBeaaLiii BH~ ny6nxxauxii,xoropLiii HaM npxcLI,JJaTJ;. ae cne.llY' 
eT,- 3TO peripHJITLI I OTTHCKH era Teii, y>Ke ony6nHKOBaHHLIX B aay'IHWX 
>KypHanax/. · . 

B p.11~e cny'laeu MLI caMH o6pa111ae;McJI K nonyqa TenHM Hawxx Q3~a
HHH C npOCL6oii 6e<;nJJaTHO npHCJJaTL HaM KaKHe•JJH60 1(HBr~ BJJH 
BLIJIHCaTL ,llJIJI HaUiejj 6H6JJHOTeKH Hay'IHL!e :lKypHaJJLI, H3~aiOillBeCJI B HX 
CTpaHaX. 

OT.o;e.llb~e 3anpoc~ 

H3~arem.CKHH OT~~JJ e>Kero~HO BLinOJJHJieT OKOJJO 3 QOO QT~eJJLHLIX 
3anpocoB ua BLICLIJJKY npenpHHToB H co661lleHRii OHJIH. B TaKHX Ja· 
npocax cne»;yeT o6JI3aTeJJLHO yKa3LIBaTL HH~exc ~anpaWHBaeMoro 

R3~aHHJI. 

A.o;peca 

llHcLMa no uceM uonpocaM o6MeHa ny6nHKaiUIJI;MB, a TaK)I(e 3anpo· 
eLI Ha OT~enLHLie H3~aHHJI cne~yeT }JanpaBJJ.IITL no a~pecy: 

101000 MocKea, · 
F.!!aBHI>Iii no'IIIJaMIII, n/11 79. 
H3oameiii>CK!Jii omoe11 
06'1>eOUHeHH0ilO !JHCIIIUIIIYIIIa 
JIOepHbi:X uc;c/leOQB(lHUU, 

A~pec ~n.11 nocLIJJKH Bcex ny6nHKaUHii B JIOPJI~Ke o6MeHa,.~:~- Ta1<)1(e 
~JJJI 6ecnnaTHOH no~nRCKH Ha Hay'IHLie >KYpHaJJLI: . 

101000 MocKea, 
FllaBHI>tii no'llll(lMIII, n/11 79. 
Jfay'IHO·IIIeXHU'IeCKaR 6u611UOIIIeKa 
061>eOUHeHHOZO UHCIIIUIIIYIIIU 
JIOepHI>IX UCC/Ie006UHUii. 


