
C, 3 Y6,Y( ~~v;,-tJ --r-3 t- P2 - 7222 

I I\ 

B.Il. repAT, B.A. Me~epHKOB 

HOBblti Bl1,ll, IIP AB11JI CYMM ,llliH 

1t N -PACCEHH11H B IlO,ll,IlOPOrOBOti OBJIACIJ1 



HHeHHOI'O HHCTHT)'Ta .H,ll;epHbiX 
:Jie,li;OBaHHii 
06'be,AHHeHHOrO HHCTHTyTa l!,AepHbiX 

Cll caMOCTOl!TenbHbiMH ny6nHKaUHliMH. 

! co cT. 4 Y cTaaa OHJIH. 0TnH'IHe 

DO'IaeTCll B TOM, 'ITO TeKCT npenpHHTa 

e,AeH B KaKOM • nH60 Hay'IHOM )l(ypHane 

R 2698/2-73 np. 
c, 3'1 6 ~ rep.ztT,B.IT.M 

KJ • Met~epstKOB, 13.A. 
(- 3 f.. HOBJ¥1 BHJt npa

BHJI cyuu ••• 
1973 P2w7222 

IH.D 

-1-1-1-

P2 - 7222 

B.n . rep,li;T, B.A. Mell\epHKOB 

HOBhlf1 BH~ OPABHJI CYMM ,lVIH 

1't N -PACCEHHHH B no~nOPOrOBOt1 OBJIACil1 



§ I. B B e ,1! e H H e 

B nocne~HHe ro~u Ha«~eHu orpaHHqeHHH Ha napuHanLHue nonHu 

1!---1-B.n.-repLIT,-B.A,-MemepSIKos P2 - 7222 +~ ynpyr~rx;:_l!nyxqacrHqHwc-p·eaitu"att-B-nOl!noporonott:_o6nacra,-nuTeKaiOil!He---
Hosbifi BHLl npasnn cyMM Limi rrf! -pacceSIHHSI s .I I H3 ycnonHti KpoccHHr-cmnmTpHH. Ilepnue peaynnaTu_ B STOLl HanpanneHHH 

noLinoporosofi o6nacTn I 1 nonyqeHu Eanaqal!paHOM H HLIOHTCOM /I/ l!JIH pacceaHHH HetiTpanLHHX 
riony'IeHo aaBHCSI!llee oT napaMeTpa ceMel!:cTBO nepexpecTHbiX npasnn T 
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cyMM noasonHeT HaxoLIHTb orpaHn'IeHHSI Ha aHepreTH'IecxyiD aasncuMoCTh 
1 

BHBen HHTerpanLHHe COOTHomeHHH (nepeKpecTH&e 'npanHna cyuu) l!J!H 
napunanhHbiX sonH, cneLiyiDmHe H3 ycnosnfi xpoccuHr-cHMMeTpHH. 1 "7" • • .. 

- napuaanLHHX BOJIH ~· jj -pacceHHHH. B ~anLHeHmeu peaynLraru Poc-

-,,'::> 

Coo6meHHe 06bew1HeHHoro HHCTH~yTa Jl,nepHbiX HCCJie.nosaHHit 

,l\y6Ha, 1973 

Gerd V. P . 1 Heshcheryakov V. A. P2 - 7222 · 

New Type of Sum Rules for rrN -Scattering 
in Subthreshold Region· 

A series of the cross sum rules for rrN -scattering 1 

.which depends on the parameter 1 ·is obtained. It is shown 
that the presence of the parameter in the sum rules 
allows one to find the constraints to'the energy depen
dence of partial waves which follow from the crossing
symmetry conditions. 
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KHca 6&JIKBOCUpOH3Be~eHI:l/~,4/:6e3 HCUOJIL30B8HHH T8JCHHKH EaJiaqal!.:o 

paHa H HbDHTca, a Taue o6o61!leHu 131 Ha cnyqaH T.X - H JiN .;.pac

ceHHHH. 

B H8CTOfilll8il pa6ore Ha npHMepe T.N -pacceHHH~ UOK838HO,qTQ 

ynouHHanmuecH BI:lm~ npanuna cyuu annHDTCH qacTHHM cnyqaeK 6onae mH

poKoro, aanHcHI!lero OT napaueTpa, KJiacca npaBH~ cyMM (§ 2), Ha ocHo

BSHHH KOTOporo nonyqeH 061l!Htl BHl! CTSTHqecKHX nepeKpeCTHUX COOTHO~ 

meHHtl l!1IH U8PUH8JILHHX BOJIH C yqeTOM tmeHOB . ~ i/rt_ (§ 3),H npoBe~eH 

aHanHa (§ 4) none~eHHH napqHanLHHX BOJIH n6nH3H nopora nepeKpecrHotl 

peaKU~iH (KpoccHHr-nopora). 

§ 2. IlepeKpecTH!le npaBHJia CYMM .gna 7. N -pacceHHHH 

3l!ecL H Aanee M& 6y~eM paccMaTpHBaTL npouecc ynpyroro 

'liN -pacceHHHH (pHc. I). 

s ~~· __ •• , 

#Cf,;~ #Cf_o.) 

Puc. I. 
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BDCACM o6uqHue MaHAen:&CTaMODCKHe nepeMeHHHe 

s .,. (pi.+ '\1..) ... = ("' 11 ... +~~ + '} 2. 'j,~ t 
u-=- <p1..~q, ... )2.=(JM ... ~If:.'-'/r1·~:)"-z9-:o.eo~e.) {I) 

1:: = (p.2. -ps· =- Z<f,~ (I'- e.J&:.),. 

r]le ..M.. - uacca Hyrmona, _;z< - nnona, B:. - yron pacceHHHH n 

Cl-:. - nunyn:&c n c ·It .M. . ;! KaHana . 

· ... _ (s- 0 ;c<)"J[ s ..;. (H-:rJ:J (2) 
q,~- . . . . "'S . ~ . 

'llll3Uqecmte ocin~tCTll Ha IInOCKOCTH s; 1.t orpaHnqeHu ItpllDhiMH (puc. 2) 

S+u = 'a.M'+'J"-
1 

(Cos.t}1;=i) 
SU = (_M1""j'<~) 1 (Cos.f>

5
=-i) 

,.. . 

7A= 

.. . su;,(M'-JU') 

li' I~ 0 (M·p.J' S-'1- r .. u:\2.:: ,_ S 

Puc. 2. 

'06nacu b,.€ (puc. 2) Cl!MIJCTpHqHa OTHOCUTCJI:&HO s- U :.18MCHU. 

llosToMy UHTerpan no aToli o6nacTn OT nponane.zteHHll KOM6HHai.tHH $ 
I\aHaJI:&HhlX 8MIIni-ITY.ll, o6na,ll810l.llCU onpe.ztenel!HOi! CllMMeTpHeli OTHOCHTCJID-

110 S ~ U nepeCTSHOBI\ll Ha IIORHHOM cP(S1 U) C IIpOTHBOllOJIOJKHOH qeT

HOCT:&IO no OTHOlllCIIHIO K TOil lite nepecTaiiODIW,paBeH IlyJIIO. C Apyroli 

CTOpOHU, :JTO llPHDC,llCT K rliiTerpanLHOMy COOTHOlllCHUIO Ha napi.tHaRLHUC 

BOniihl, KOTOpoe npe.ztCT8llRHCT C06oii nepeKpeCTHOe npannno CYMM. 
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06i>NHO B Ka'IICCTBC 06JI8CTH· 6E_ HCnOn.L33n Bec:r. l'~nep60nH'IICC

KHA CCKTOp / 3/, q!l'O He06XO~O ,ltJIH BUBO,lt8 npaBHJI cyKK, BKJ!m'IIS~ 
KOHC'IIHOe 'IIHCJIO napi.tHSJI:LHHX BOJIH.,TaKHe·npaBHJI~ cy~ none3HH npH 

npoBepxe cnoAcTB xpoccHHr-cHKKeTpHH paanH'IIHHX Ko.zten:&Hux nupazeHHi 

.ztnH napnHan:&Hux nonH. O.ztHaxo H3 HHX TPY.ztHo nonyqH~:r. orpaHHqeHHH 

aa aaepreuqec_xyll 'aanHcHKocn napnuan:&Hux nonH9 n~rexallll!~e Ha 3C

:nonul KpoccHur-cWo.e!pHH. ]lns STolt ~.tenz.6onee npuro,ltHu npanuna 

~yo no 06JI&CTH HB!erpBpoB&HIIH1 88BHCllll!eA OT·napaKeTpa. Bu6paHH8H 

. HSKH 06JI8CT:L 6e Y.zt06H8 ,ltJIH lf8XOa;ltCHHH non~B~K -i.Jx K CTSTH

'IICCKHK nepeKpCCTHHM COOTH0lli8HHHK /S/ H HCCJIC,ltOBaHHH B~npoca 0. paa-

:no:&elfHH napitlfaniHux lionH no · c!eneHHK q., B OKPCCTHOCTH 'nopora 

nepeiCpeCTHoA pea~HH. Paaod:r.eil. oCsnacn A~ Ha .ztBe ll&CTH: o6nac~:r.· .· 
(4.) 

A£ onpe.zteneHHYil cne~m_.K o6paaoK 

. . { ~i !. fod~, ~ { . }-
w ' · i ' - . L 

AE = (H-,r) 6 s ~. (M:f4) ... E 

Q t f. .. • 
M~) -~ ~ ·~ ~ \!"'''J"') 

·.. t 

' (a.) 
B OCT8TOK 1 KO!Ophlit 0603H8'11Hil 'llepea . lie • llnH H811HX J\eaeSLHeo6xo-

l(IIIO aai!H uue'itfue !CoK6HH&ltHB :;·.· -xaHaJi:r.uux aKnu~3A (c x~~H
JUIBH!'au, 88BHCRIIIHKH o.T ~ H 1.( ) 1 KOTOpue :, 

I. lrblell!' onpEi.zteneHHJil . s, 1.(. -cHKKeTpHil. 
. . . . (Q 

2. Dpl BH!'erpBpoBBHBB, no 06JI8CTB 6. E npHBO,ltHT K COO~HomeHH-

JIIl 118QJ KOH8'1BYII 'IIICaOK II8PltH8UBHX BOJIH~ . ' 

9!'8 aa1{aqa peue!'CJI /3/ oGpaJ~6BB81l IE pnHpaa:&HW aKnJIH!y;Jt&ll C .onpe

~ell8HHHII BSOCIIBBOK :a f_ -K8Ha:l8 ( OBK IIICilT onpe.zteneBHJil S -u. CD

KBTPBII)B BHJ18:&eHB811 JlX nocpe}tc!'BOII riepeiCpeCTHHX COOfHOIICHHit /6/ 
npea cupanoe · aKnD!'J»i :t, -KaHana. B · peaya:r.!'a!e no:nyll&ll!'CJI 

cze~.,..e qe!yPe.THna nepexpec!'BHX npanzn cyllll: 
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( A. CSl [ P 9 C-) · 9 C.-J] ~ chdu.'t' (s,u) .M.~siF++ + ES'"-fF"+- =0 '(3.1) 
-Ae 

{ .t(.l> [ a (j-} • e.. c:t-~] .. 
j.ls.lu't'(s,u) MC.s~F++ +ESi.,~F+- -=0 
AE 

(3.2} 

.. 

{ _, a. S A.(s> [ m C+JJ j"lSdu~s.-fS i~o9s't'(s.,u) ESI .. ~F++-Me,s~F+- ~o. 
A. . 

E 

(3.3) 

~ .. · · z.. . H-(JII [ • • e (-) · · · · a · t-> · 
~ il s ch.( q.s. '0 S,., 9s_ 'f' (s, u) E Si': "f F+t- - M res. fF.f._ ] =- 0,~ 
A'- . 

(3.4) 

···a,. • (.JIJ , •. . . • • 

r;zte 4> (S, u.) H cp cs, It) - eCTl> CHJ046TpHqHwt H BHTHCWW6!rpHqHwt OTHO-, 

CHTeJIJ>HO s.-~ :3BIIeHH nOJIHHOMH; E,=VM"-t-~, .- SHeprBH ~~KJIOHB :a ... 

cHc;~~e fl6Hrpa Mace · $ -KBHaJia, a F+; H F+- -. ·.. cnHpaJI:&HHe 

BllnJIHTy;ztH 'liN -pacceHHHH /?/. BepxHHe 3HBqKH (+) H (~) 03HaqalD!! 

o6gqHue KOM6HHBllHH BMnJIHTy;zt C onpe;zteJieHHHII H30CnHHOII 
(+) ' : 

F -~(F,!z. +aF"~ta.) 

l-> F ) F = 3 ( F*-- 3/a. . 

.JJ~ ·~· .. ., '" 
CnHpall:&Hue_ aKnJIHTY;ztH F ++ . H .F+- c:a.ii3aHu. c napJ:tHBJil>HWH :aoJIHau 

~et ; ~O~THOme~~HuH , • 
. . ~ . . 

F+± = lt:xf5 ~(2-'J+:!.)[ ~e+(s):!: f(t+•l~s~ d~;~fi (&s)' (4) 
· ...... ,.· 

ITpH aTOM napitHBJI:&Hue :aonHu HUeJDT Hopupo:axy 
',;; "··· '· . -" .. , 

j e+ (s.), =- ~e~ f!Q.p {2.f.Set) -f .. 
't - 2..:~s . (5) 

ilepeSl;ztell B npaBHJIBX cyw (3) OT HHTerpHpO:BBHHH_UO ~ H l.( X HH!rer-
.><: - ' ', !~'•.; ' I :<:o, ~ • ~' • - ... :0': '0 • .o, ·" < -, • -" '~ 

PHPOBBHHlD no s H C.s9.s=~ •. 111cnoJII>3yH (4) H :aspalltBH <llYHKitHH 
"•':/ ~- ;~ •. :· ;· !_·;~ ~1"- ·, •• • •• • • • '.,-' ~.' '- : ••• • •• 

cL~i. t:f,_lE~s) qepea ~9liHHOMH Jle~-~:ztpa ft(-l) , noJiyqH~ it.~ (3): 

6 

h ,_ 

I 
l 

-~ 

... 

~ 

:-~ 

~~E 
( ~ 
~ Js~c~ 

~~ 

(1!1")1 ,., 

+ ~ d.!(:/;_ (S) 

(M+/')
1
-E 

r;zte (eM. pxc. 2) 

("'t1-E c ~c;1 
+) d.!.) J.~- ':/~(S.,l.):O 

S,~t -1 

• t(S) = (M,..)-.5-6 S (M':.. ')~ 
.~~-= -:1" 

(M7<)' -t- e. 

H 
t 

(0) ( 

~=!.~It} 

. J._ (S) = J .l'!: :J~(S1 ~) l'-" i.+'1) . , 
-t 

a :f ~ (,s., :t) Hl.lellT :BH;zt 

1 (SI - [, ,.. C-1 ... J(-> J} 
:11 .. lhrs 4>c•,t>~~e+•)lCi:•t·l)[4e. ~Cil ·~~ .. 1_P,.,{t>] +(!1-e)[~r. Pe.,c~> ·~~ •• 1~Pe C~l 

• (lll .,. .. , ' (t) ...-) 

(6) 

(7) 

(B.I) 

:1~" 't-s ~ q, c~,t>2i.e+~){ (E+Ml[ ~e.:~(~) • ~ .. ~~~.,<tJ +~-E)l~e .. t.<~J •fce~.,~~ lt~ . 
~ • h J 

e-. . · (8.2) . 

(S) oo { (+) CJ'/ 

'J!i =q.:.s <P cs.~rL_Ce+•l [ ECI-l) -rW•i>][ {e.·PrC'l) + {(e.,1-· Pe., <;>] + 
teo . (+I ..... 9(+1 ll 

+[E(I~t.) + M (.H~)Jl {e. Pe., ('l) +,(e••l~PeC-l>JJ (8.3} 

1 Cit) .,. { c-> . t-1 · 
J,: ·~h·s<i> C!>,t.JL,(et•) [E(I-1:)-M(I+t)J[ ~e. PrC'lJ +~e .. 1-· Pe.,n>] ... 

t.•o 

+le.ct-t.) +M(I+t)]l {e+- ~ •• Ctl + 't(!+•l- Pew] (-1 J C~l 1 (8.4)· 

~ . . 
flBHUe BUpaSeHHH ~liH j, , COOTBeTCT:BYil~He npOCTenmHM nOJIHHOIIBII 

c~• CJt> • • 
~ . H <j> , npK:ae;zteHu :a ITpH:no:ateHHH. 

Jl.H\IXJ.lepeHUHPYH (6} no. E , no:nyt~HII, . 
. (11~)-' . 

-i'"' ~ • r d~ r t{_~) 1 
"': ((.'17')~E-)-:i_) ~;~:Ls,i._2~ =0 ~d-.,.'t) {9} 

s,. 
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B cne~yD~KX naparpawax MU nOKa~eM, qTQ XOTH COOTHOIDeH.HH (9), 

B006Ule rOBOpll, BlmDqaDT 6eCKOHeqHoe q.Hcno na·p~Ham>HUX. BOnH, OH.H 

OKas~n~aJOTCH Bec:r,ua nOJie3HhiMH ~n~ aaxox~eH.Hll orpaa.Hqea.Hit, HaKna

~uBaeuux·aa saepreT.HqecxyJO saBHCHKOCTI> nap~Han:r,aux Bona ycnOBHHKH 

Kpocc.Har-cHMMeTpHH. 3~ec:r, xe saueTHK, qTo npaBHna cyuu, nonyqeaaue 

B pa60Te / 3/, B H81UHX 0603HaqeH.HliX HM6JOT BH~! 
(1'1("')'- - (ol . 

~- d.s-:J,_cs>:::: 0 • 
(_M-_,.)'1.. 

§ 3. llepeKpecTHue COOTHOIDeH.Hll.AHll"nap~Hani>HUX BOnH B 
CTBTHqecKOM npeAene 

PaCCMOTpHM COOTHOIUBHHll (9) B CTBT.HqeCKOM npe~ene ( 1'1- oo ). 

llp.H 3TOM.nap~.Han:r,aue BOHHU Y~06HO paCCMBTPHBBTI>'KaK ~YHK~HH 3Hep~ 

r.H.H ll.HOHa B n.c.K., KOTOpyJO MU 0603Haq.HM qepes ~ • B COOTHOme

H.HliX (9) Ku c~xpaH.HM qneau "'-ij.J.t.. , _ OT6pacuBall qneau 6onee Buco

Koro nopH~Ka. YqHTUBaH, qTo 
2 ?.. 

c; -= M fJ<- +- 2."1 w q..~::. wt....tc"" 
i. .. ~ .. ~ ' 

M M~ 

nonyq.HM _...g 
~ ~ ";1.[..., -i .. m,..-cf-,.o>}=o - /'-\_ j Cj.~ • 1_ ~ 'l-:-
'"".1! 

t= i+'t) (IO) 
' 

:Jt"< .t-r) 
r~e 

0=~ 
21'1 

LJ,._ --=-_r;.8- Z.8(y,AJ:A_ + O( ~/1-1'). 

~na ~an:r,aenmero y~o6ao nepeMTH B (IO) OT HHTerp.HpOBaH.Hll no w x 

HHTerp.HpOBBHHJO no nepeMeHHOil .=f= , CBll3BHHOlt C tJ COOTHOIU6HH614 

..:> -=_r-8 -_k .l'(t_r-d)ll-"t) + O[i./t-t'), (II) 

Tor~a 

~-:-Ol':J<-8>U-~r~-8) i:] + o(&}M .. ), 
(I2) 

•• 

• 

.J 

l 

J 
'. 
' .. 

f+ ~~:E-c.J>..,.'· ~- Zc.ci"-S)Cl-·~z) +O(~h'). (I3) 
q.. - ./'1.. • , -

.Hcrron:r,syll (II)- (!3) .H 3Sil6Hllll j'<-8- w .1'13 (IO) .HKeeM 
. ' ., ' 

;,~·;u>> .. :{'~ . ..,) .. ~( J.-l(tH.>'f..t..,,lc.) · .. qA ~~(1-i,-ca,c..,,~, -"'"'r .tw-i'> e~:7oe;,,'iJ= 6 (I4 > 
• • ..tt.) .L-L) a ... · .11: J . n · · 

-i -f -. -1. .. (<•!""') 

Onpe;ztemm j,l..,,:t)., :~~c..,,~,/c ... ':fc"') , :or~a (I4) rrpHH.HJLaeT 
BH]t 

' 1 . . !. 

~c•• -..co1 ""'\ ... '\-... J '1c..,-t· J -'"J':/:(o~ J, C-») + 1.: (-wl 1> J:i cll1,(..3,~) + ~ d'I:CI-1)
3
....!_!_'-~ J.~CH."J -· -·*~ o (~=t+~) (IS) 

-,- . Jt. .. j!w ..11. ~! . ·• . 
-t . -1 -1 

aa o6~eM ~opuu cTaTuqecxHX nepexpecTHUX cooTaomea.HR ·(IS) nerxo no

nsq.HTI> COOTBBTCTBYD~e BUpa~eHHll ;ztHll KOHKp6THUX napU.HSHbHUX BOnH. 

Hanp.Huep, ~OPM3HU (AI) - (A4j _llp.Hno~eH.HH BM6CTe C COOTBeTCTBYD~HM.H 

BUp8llt6HHHK.H H3 (8) rrp.HBO]tliT K cne]tyJO~HM COOTHOill6H.HliM ]tnll ~ H p 
BOJlH 

,(-) (-I ~ o "- 1 ,..:, < 1 C-1 q_.'L J C-> c-1 ,1 
C)(")+ St-o~) =-~Sew)-!! .,.s c .. ,+.,.., (P.(.., .. u) c">] + -- [(icwJ+Z~ l"'>J 

.K .K -;z:;- JH 1 311 JoJ 

oC-1. H C•l ( ) "'L I ,.., (, 1-1 ~ > 
r~..,.z.P1 c"'J •P1 (-"') + 2.P~-(-'"'l = ~ ~ + ...::! lP:1. Cw) +2.P,_-Co4>] _ 

..M.. dwl .l"L 

(I6) 

q_."- J. (•) C-l 12.c.> C·> .,_, 2,~ 1 I <-1. (_, ~17) 
- - 1 [ P:1. '"') +2. P3 Cw>] + r- [z'b.l{") .. 3~. C..,>l + -..:l !!.[22>

3 
< .. ) •J~c .. J 

11.. ""' J/'1 :.J !>M .Lw · 

.J+I (~ • ZoJ CH q_.1 .IS.(~>_,) 'f<ol (+t (tl • fh'l. J (.. (+1 . .. . 
() l">-S C....,J=-- s l'"'J-- _,.£. .,._- [P1 c.,> +2.Pl (wJ] -+ _;- ['s. C..:>J +2P~ l"'J] . (IS) 

.11 .11. ""' ll1. 311 cL.., ' . - . 

- ~~ r:tl <>I &F' B (+l {+) aa ... J ,., M 
P (w> -f. l..JJ +P-s. h•>-P)(-w>=-...!:?(P1 c.:.>-~c .. ,1 -;;;.e_(P.l"'J-~t ... 1! + 
i ~ . . ..M. . 'j ..I"L J..,. ... :J 

+3l.cJr~ G(I._,).J:}JI+tL..JJ] .. ~ J [~l+t (+> ] (19) 5'i1: L l c _ . S'M J;:, "'l(<o>)-~ .. ( <.1) • 
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3~ecz. HHXHH&l HH~8KC y p -BOJIH 03H8'1,188T y~OSHH!i&l 001IH!itt MOM8HT 

Z~ • CpaBH8HHe (16) H (18) nOK83!ili88T CHMMeTpHD nepeKpeCTHuX 
(+> (;:-) . 

COOTHOmeHH~ ~1IH S H S liOJIHo 0nyCK8H COOTli8TCTByn~ee ~OK838-

Te1IZ.CTB01 3SMeTHM 1 t,ITO 00~06HaH CHKKeTpHH RUeeT M8CTO H ~1IH ~py-.. . . - . 

rHX napnH81IZ.HiiX li01IH. Ec1IH ll (I5)o!dpOCHTZ. -qneHH ~i~ , TO Mli 

npKXO~HK K COOTHOmeHHHK 
~(0) ' -(•) 

~.: (<->)+'Ji (-w>=O • (20) 

MOZHO nOK838TZ. 1 t,ITO COOTHOW8HHH (20) COBna~aDT C H3B8CTHHMH CTS

THliecKHKH nepeKpe.CTHbOO'I COOT~O-meHHHKH / 5/, KOTOpue HM8DT liH~ 
F(-w} = :fl- F(~.o~). (21) 

.. ' . '2.'! 
3~ec:r. (» oe!oaHat,~eHHHX ~e~ ;ztna napnHan:r.uux Bona) 

~!
i!-

F=dl ~'e• 
~~. 

I 
:Jt=~ 

-i- -!1. -tae+2.) 'f(2.e+t) 

-~ -i Z.(2.t.+~) ae•z. 

-u 3e 

'ie z.e. 

-i 

2.. 

'L 

i 

(22) 

MarpHna Kpoccuur--cHKKeTpHH A ecr:r. npltKoe npoHaBe~eHHe op6HTan:r.HoH 

H H30CllHHOBOH KpOCCHHr-MaTpHn 

Jt=i'rte!J{!J .le~:.L~~-i. U+t.ll 
· .. U.+i · U. i i'r(~~3r~ !II .. · (23) 

3Kl1Hli8118HTHOCTZ. (20) H (21) ;lt1IH ~ H p B011H H8Tpy~HO nOK838TZ., 

HCXO~R H3 (16) - (19). B cny-qae ~. B01IH HK8DTCH T01IZ.KO ~Be pa3-

nzqHue li01IH!i (C00Tli8TCTBYD~e ~BYK 3Hat,~eHHHK H30CnHHa). ilOSTOKy 

;ltnfl -~ -BOJIH M8TPI!n8 KpGCCHHr-CHKK8TpHH COBna~aeT C H30CnHHOBOH 

KPOCCHHr-MaTpHneA, HBHHH BH~ KOTOpo~ npHBO~HTCH B (23). 0TCD~8 

~1IH S li01IH 
s ... ~-w) = S1+t(w) 

s''"'(-wl -=.:.. s<->lw). 
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(24) 

JlnH- p BOJIH H3 (21). H (22) BliT8K81lT COOTHOmeHHH 

&l • (+) (H. (+) • 

Pt {-w)- P~ {-c.~)=- [ P1 (lil}..:. P3. (w>] 
~ 

c-> . . . - . (:,, r e:, c-) 1 
P1 (:-w)+2P~_l-c.~) =.;..Lpi (w).+2.P1 (w) • (25) 

COOTHOmBHHH (24) H (25) 00li08~8DT 0 (16) - (I9) ll np~~e.ne M --;,oo • 
' ' ·_ ~ . . . ' ~ . . ' . 

B 3WDll8HHH STOI'O naparpa\PB 96paTHK BHHJ.ISHH.e Ha TO, t,~TO yze ll no-: 
. . '. . ·,. ·: : - ' . ~ 

P~Ke I/M OOOTHOmeHHH KpOCCHHr~CHMK8TpHH He T01IZ.KO.nepenyTWB81lT 
' ; ' ' • • • " \ : • • ' • -~ • • " 1' •• ' ~ 

napnuanZ.H!i8 liOJIHfll 0 paanHqHfliKH e , HO H OO~eplltBT npOH3BO~Hfll8 
napnuan:r.uux :B01IH /8/. , 

•.:: ' .. ·• .. · 

§ 3 • ilOll8l18HH8 napUHax:LHHX BOJIH 'JiN -paCC6HHHH B OKpeorHOO-. -
1'H KpOCCHHr-nopora . 

llpHKeHHU T8U8pZ. pesynZ.T8TH § 2 ~JIH 8H81IH38 38BHOHKOCTH napnu-

8liZ.HiiX ~01IH OT Ck B6JIH3H KPOCCHHr-nopora. PaCilOTp~ np8BH118 cyo 

(9) 11 npe;ztene uanux e • Perynapaocr:r. nap~uan:r.awc Bonu KaK ~y~x

qu~ ~s lle!JIHSH ynpyroro ~opera.» cuny e ~npo~~Bo~a npHBo~r _K 

HX perynHpHOOTH B61IH3H Kp~CCHHr-nopora • llo~_TOMY, paaJiara.a nap~Hanz.
HYD BOnHy C. ~SHHW . e 'lJ p~ no O'f606HflK' . q,~ B 0Icpec1'HOCTH KpOO~ 

cuar-nopora, c nouo~:r.10 · {9) y~ae'fcfi BlllpasH'f:i. KOa~HitHeHT!i ·aroro p~a ·' 

qepea. KOSqJi.IIHnneHTfll COO'fB8'fCTBY!liiHX pa31IOJ:8HHI ;ltlifl napnHaJIZ.HWc BOJIH .. 
I . 

c e ~e . B oRpe_cTHOCTH' ynpyroro nopora. '{ 

OrpaHHllHMc.a uccneJtoBaHHeM Ji:euelawc no· q.~ qneHoll ll6.nHsli oe5oJrDC 

noporoB H napawerpzsyew··napnuan:&Hue B011Hfll ·:B oKJ)eoraocrH ·jri-pyroro 

nopora cne~~ o6paaou: 
• r.e<J (tl · (:11 ~ · 

c:h Cij d "•~ = aea:1 + 0(9,,). (26) 

Tor~a B aopuHpoBxe (5) HMeeM, HcrioJi:&sy.a:cnex~pooxoriilllecKHe o6osua-

t,~8HHH .ltliH nap~HSli:&HiiX li01IH u .. I -:- :: .. ~ ua, '. ...-. ~ 
(±J (tl • (:!:1 at ae•aJ 

~27(~·>= Qu, u .. + .. Qe~7·'1·)·Ck +- o(q,, / (27) 

II 
;.;; 



B oxpec~uoc~H KpoccHHr-nopora Hcnonisyeu pasnoseuze 
~ w ~ . 

L 2, (~,) = O(eu +_f>u:~·Cf,5 + 0(9-~) (28) 

(:ztna ? Bonu KBK H B § 3 HH:ztexc 2.:1 w 6y:zteu onycxau). C:ztenaeu 

CHaqana iieKO~Oplie oe5niHe 38K1IIll{6HHll O~HOCH~eniHO K~S~HitHEm~OB 
o( H }' B (28) • B COO~Be~CTBHH C nopOI'OBiill OOBB;l!6HHBK (27) liCHO t 

'ITO. a!if KoawlnHeil~s saBHcaT TO~Ko o~ ·1. B-oJllioBHX :ztnHH paccemnuf 

Q5 • : IlpH116K 'B CHny XHHeitHOC~H DpBBHX' cyo (9) DO riBpztH81lDHiill 

BOnHall · xoaMH~HeH~Ii ol._ .· B!ipBXSD~Cll ilepes .. Q.s nH~eAHo, a _}3 . KBB:zt

pa~H'IHO._ 

Bocnoaiayeuca ~enepi ~eu oe5c~oatenDctBou, q~o mDC5oA aHTHcHu~· 
{It) . 

Ke~pH_'IH~ DOnHHOK . c:j) IIOllHO npe:ztCtBBHti l! B~.e 
~I ~I . 

cp ( '01 14) = {§-14) 4> (S1 1t) 
. . ' 

..... <"> . 
r;~te DOUHOII 't' · CHIIIIe~pJqeH O!HOCB'feniHO s- '1.( SBIIBHiie IIOCK01li-

KJ 1!3 (I) 

~-,;_.;. 2.tS~I't'":t<'l ...;~4~(1.:C..s~s), 
. . . i . . . . 

!0 18. npa:au C_yllll (9) He~py,ltHO DOK88Ui1 UO 0( B.f' BliPE!I:BII!OJl 

qepea Qs O;ltBH8KOBJill OC5pa30K ~JI (+) B (-) BO~, ·HOK1IIl1l8Jl 06111111 

SBBK. C 8!01 CHIIIIe!pHel IIH ya:e BO!p81{81HOi B Dpe~-ell naparpawe. 
_ _,... ' •••• _ ' ' > '· • 

~alee, HODOaiSyll BHpa:&eHBJl (8} H p&KKJpeHtBiiB COO!BOmeHHJl 

:.Ill UODHOJIOB le:&8H;Itp8 1 JIOI:HO DOK888!i 1 UO K08tt~~Jt~~eH!H o( I 
···- .•,"\" ' . 

.P He -~8BHOft! 01 UOIHOI'O IIOII~Ht8 'J 1 !0 8CU 

Ol.e.+ .. o(e.

ft r.+ ..., .J&e- .. (29) 

HeriocpexotB&HHoe liJiliBoaeu•e aoattHitBeHtoB o< •)! •ouo 

Upo83BO;Itl!li1HCXO;!tll H3 DpaBBI CJIIII liQ8 
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I 

• 

'hO> 
• (o>l 

Ji. [.q£0-l] = (M;c=>'"f c('t-s ;! ( 't-s _ .\' .. _ ~'A .. ] 
"".J" ·l ~s t. ' ~'h a~-t.l' 

'!.t.(lc) 
(30) 

r::- ').. Jij; . ;_).. ..r;:;;: 
).:=ve, 'i,t.(~)= M- • 1-tl>-l=-~-, 

"]"' 1-Ly< 
. . . . ~ .. 

KOTOpse l!liT6KBDT H3 (9) npH npeHee5peXeHHH qneHBMH -~ 4s B (28). 

Kpm4e TOI'O' B 3TOU npHClJU!llteHlnt MOiltHO 38116Hl'!Ti E. Ha M ' OOCK01IiKY 

E:-= M ~ ~~ + O(~l). 
Ilonaraa B -;Ji. 4>r'!., 1. , nonytiiut HS BspaxeHHH (A .I) IlpHnollteHHH . 

C•l l r.-:- · · 
~ (.1)=- 'fMt< [o<c""+t~,C--1 <lv-;,..]>..2.. +O(A.~)_. 

-1. M)"' S _.~-& M-.J'< (31) 

C ,llpyron cTopous, Hcnoniaya (8.1) H o6oaiiattaH ttepea It. HHTerpan 

ll npaB0£1 'IBCTH (30) ,nonyttliiM. 

3 ( • .r.:- .. .) 1 :!. I =- ~ft Mi-J") Q (-~ >.. .. + "'"'J'IV ...... (3M+!' QH.,\_ + 0 (..\'). 
i. {_-'"\)"<)._ s 3CM:;r<l' ~ (32)" 

IlpHp8BHHll8H ll (31) 1'1 (32) K03~lii~H6HT1i npl'l O,lll'IH8KOBUX CTeneHRX 

ll COOTll6TCTBl'll'l C (30), nonyqHM 

0( ,_, = - ~ Q f-t 
s M)"< s 

tl.[-1 3M"+ 1 ~ 
.rs. =-t~QH 

3M(M;I') . s 

(33) 

B CHJIY J'KBSBHHOit Bllllle CltiUMeTpHiil M6llt,lly (+) 1'1 (-) ll9JIH8Miil cpaay Xe 

SBKXDttaew, \ITO 
(-t) 

(+J_ M~ Qs 
Ol.s. - M-:J< ~ 

(H • 3M•+r ... a~+> 
_fos = • .3M(M)') 

ITonaraa renepi B {8.1) q/'~-1=4~(1-1:) 
H (29), nonyqlilll 

(34) 

, HC001Ii3J'H (A.2) 

(:!:1 (!:) 
d.pi.-= o<,. = 0 l. 

' 'J (71 It) {~) _ • j4 ( S'M -c Q, · 
;;Pi =Jr~ -:; _.. c I~M.'"(M-;r} (35) 
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0K83UB86TCH 1 qTO paE6HCTEO K03~H~H6HTOB c( HynD·RMeeT wee

TO H ,1t:rm Bucmmc nap~Han:&Hlvc BOJIH ( e ~ 2.. ) • ;nna ioxaaaTeJI:&CTBa 
.J..(S/ " z. .. . 

nonoxiDI B ":/1 't' :(:-~),th Cl-~) H Eocnon:&ayewcn (29). Tor-

.ltB (30) ,lt8CT npBEHJIO cyw, B KOTOpOll B JieByll qacT:& 6y,ltyT BXO,ltHTl> 

nap~H8Jil>HN6 BOnHil C e.~" , K03~~H~H6HTN npH ltOTOpi\IX 6y71.yT OTnHq-
. i • . .... _ . . 

HN OT Hyna. ilOSTOMY no HH7I.Y~HH aaKXDqaeM, qTQ paB6HCTB8 
(:!:). . .. . 

o< eu = 0 (36) 

l!LI61lT M6CTO, 6CJIH _BKJI87J. $_ _BOJIH B JI6BYil ,qaCTl> (30) COBll87I.8~T C 

HHTerpanou B npaBoii qacTH B npeue6pexeHHH JIHHeiiHHMH no ~s qneua

JUI :a (27) H (28). TaKHJI o6paaou; Tpe6yeTcfi li.OKaaau paBeHcTBo 

r71.e 

H 

... (0/ -

"'~ :.!. ' 

!. 
"' (oJ z.,..t l.-1 f ~ 
Ji : 2..M (M j"<} q~ (.\) o<., ) (!_-~) tJ ~ 

-i 

'hll) 

"l ~ 2,.{ '' •• ' 1. " \-::- a_l1(11j") QH d'k'h (:1. t-~ t-~) 
- Mr • ~·h :z~ • 

1tll} 

ITocneli.HH~ HHTerpan uoZHo BflqHCJIHT:&, ecnH C7J.enaT:& aaMeuy nepeueuuon 
.l"' 11'1.,. ... 

:> - - - - !:!.-U! 
"1:" - 1'1.-',. 1H.JI 0 

B peayn:&TBT6 BilqHCJI6HH~ C HCUOJI:&30BBHH6M (33) nonyqaeM 
... i "" lt+t. 

(0/--- 1'1 (')") {t-li")(-1) 2. o{ <-) ~ ..... ~ 
j~ -.!. - l"'••) ( '""?) h•Z. ~ X. ' 

qTo ,ltOKaaUBaeT {36). IT07I.06HNe paccyllt7J.6HHH 7I.Jill xos~H~HeHTOB Pel, 
nOKa3NBBilT 1 qTo OHH OTJIHqHil OT HYJill. TaKl!M 06pa30M

1
B6JIH3H KpOC

CHHr-nopora Mil nonyqHJIH CJI67I.Y101ll66 nOB6,1t6HH6 napqHaJI:&HI\IX BOJIH/9/ 

~( "'(\.s l~:,.-i.) • 
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rr p H n o x:· e u H e · . ~.'. 

B li.aHuou ilpHnoxeHHH, iru npHBO,~HK iuJHuif BH7I. npocT~~mmc Bilpa- -
(o) . 

llt6HHii 7I.Jill ';/._ (S) , BNT6KalllllHX DOCp6,1tCTBOJl {7.) H3 COOTHOmeHidi (8) • 
• (S.J 

lfa (8.I) npH <!>:.1.;-~ HMeeM: 
. (g) . • . .• ' 

:11.. "' z'l-:rs [ LE .:Jot> s'-'- (S -f1) P,t' J (A.I) 

"1c., . ~ r . (~, . .. H c-• c-, 
"1. =tq,.Jl l(2E+M)S -(?~~k)P1 -l.E+M)Pl_+ (£:~'"') 1!)

3
J. 

(A.2) 
.. ~ w 

lfa {8.2) npH 4>--= s-u.. H {8.3) npH <P =-- i Hlleeu: 

'j (•I 'f ._ { ..__ ,_ [ . M fl--1] 
2 = ~4,rs 3cs-~:I':J cE .. 11>s -~-M>P1 _ 

-Zq,~ [ ~E+-K)SC+I_ ~ri~t-t)P~&l-(§~,.,, P,.ffl ... (E-k) ~~ ... ,] 
(A.3) 

'jt•l ~ .l ( .. 1 (j..J M (HJ 
~=ir~s.·S (E-M)S --t-(_S.+1-1)P1..-(E+-1-f)P1 -(E:-t-t)213 . • 

(A.4) 

,~.c ... , t._ 
ilOJIOllCHU B {8.I) 'f' ,.. su , ~ , TOrli.a 

(ol a_ ._ { · · · · 
":lt. = ~k~~ 3ts-:z..t'-?j'<'J[&•1-1)~c-!_@·t-.) Pt']-

- 'fq.~ [~e+.-,) sc-!.(?e.-.-. JP:-~- <:p.+~-t)P;-1 +~-M)_2l; 1 J} 
{A.S) 

~~·\=-- ~s·ll-~ .fi L scM~le)S.f-1- ~OE~,.,>Pt"'-'t (H: +2._H) Pt' + 

~I ~~ ~} 
+'f(lE.-2..11)21 3 + >LE+M)2l~ - (E-1-t} Fs J .· (A.6) 

.. >4 • 

BallB B {8.2) <P = -~ (S-4) , ~onytiHM 

.... t•l g • {r .,_ • ,[ (+> '+J c+) /o: c.(+>] -.,.__ -= iS-'t--' Vs :>(S-11 "J")L(2£~M)S -(U.-M)P~-- (E+M}P3 . +~-11) "~ 

-q,~ l5'LM+~E )Sc.--~ 5(3E·11)Pt!. 'f(lc+2HJP~+I +.f(~lE-2.~?9J~1+3CE.,.q~~~( i--~)~"]}<~ ~ 7) 
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Bu6npaa B (8.3) A-. (s_:- ±. 
't' - z.. , HM6611 

Col ID r (+I . (+I (+I 
d:l :~<}._.V.LS(E-M)S +-S"{E:~M)Pi. -~(.'tE+H)P" -

(+J (+I (+) 
-:t('tE-t<)!/)3 +3(.E+M)2ls + :!>(.e-H)Fs-] • 

. · 
(JI) 

cP -= S-1.{ HaKoHe~, no~oxnn n (8.4} , nonyl!HM 

(o1 8 • f .,_ ._ [ c-1 t-1 c-) { 'J J, =;stl-,·Sl5"(S-M7<) ~--"')"- -~-~+M)Pi.-~•11)~ -@·M)~,- _ 

(A.8} 

._ [ (-J <-• . C-! c-J ·r-J c-;xA 9} :.q._ 5'(E-t1)S +~{E+M)Pi. -l('(E+11)P~ -c?.OE-11)~ 1 +3CE+H)9_.. .. 3(E-HlF.J. • 
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Y CJIOBHH 06MeHa 
llpenpHHTbl H C006llleHHJI OlfJIIf paCCblnaiOTCJI 6ecnnaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, yHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 
6u6nuoTeKaM, uayqHhiM rpynnaM u oT.uenLHhiM yqeHbiM 6onee 50 cTpau • 

Mhl mKu.uaeM, qTo nonyqaTenu H3.UaHHH OlfHif 6y.uyT caMH npoJia
nHTL uuuu:ua THBY :B 6e cnna THOH nocblnKe ny6nuKau:uil B )l;y6Hy. B nopH,UKe 

'06MeHa npHHHMaiOTCH HayqHLie KHHrH, )l(ypHanbl, npenpHHTLI H HHOrO 
au.ua ny6nuKau:uu no TeMa THKe OlfHif. 

· E.uuucTBeHHhiH :Bu.u ny6nuKau:uii,KOTOpLIH HaM npucLmaTL He cne.uy
eT ;- 3TO penpHHTLI I OTTHCKH eTa Teil, y)i(e ony6nuKoaaHHLIX B uayquhlx 
)l(ypHanax/. 

B pH.ue cJlyqaea MLI caMH o6pall1aeMCH K nonyqa TenHM uarnux H3.Ua
HHH c npocL6oil 6ecnnaTHO npucnaTL HaM KaKue-nu6o KHHrH unu 
BLITIHCaTL ,UnH Harneii: 6u6nHOTeKH HayqHLie )l(ypHanbl, H3,UaiOlllHeCH B HX 
cTpaHax. 

OT~eJibHble. 3anpocbl 

lf3,UaTenLCKHH OT,Uen e)l(erO,UHO BLITIOnHHeT OKOnO 3 000 OT,UenLHLIX 
3anpoco:B ua BhiCLWKy npenpHHTOB u coo6llleHHH OlfHif. B TaKHX 3a
npocax cne.uyeT o6H3aTenLHO yKa3LIBaTL HH.UeKc 3anparnuaaeMoro 
H3,UaHHH. 

A~peca 

ITucLMa no seeM aonpocaM o6MeHa ny6nuKaU:HHMH, a TaK)I(e 3anpo-
Chl Ha oT.uenLHLie H3.UaHHH cne.uyeT HanpaanJITL no a.upecy: 

101000 MocKea, 
FAaBHblii no'lmaMm, n/.11 79. 
H3oameAbcKuii omoeA 
06'beOUHeHH020 UHC111U111Y111a · 
JloepHbiX uccAeooeanuii. 

A.upec .unH nochlnKH acex ny6nuKauuil B nopH,UKe o6MeHa, a TaK)I(e 
,UnH 6ecnnaTHOH nO,UITHCKH Ha HayqHble )l(ypHanhl: 

101000 MocKea, 
FAaBHblii no'lmaMm, n/.11 79. 
Hay'lno-mexnu'leCKaJI 6u6AuomeKa 
06'beOUHeHH020 UHC111U111Y111a 
.11oepHbiX uccAeooeanuii. 


