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I. IIpRMeHeHHe KyJlOHOBCRO~ :KaJIH6POBKH B RBaHTOBO~ anesrpona
HaMHRe ~ nOCTpoeHHH RBa3HnOTeHURana ~ cnHHop-cnHHopHoro B3aHMO
~e~CTBHH npe~CTaBnReT CY,illeCTBeHHHft HHTepec. B 3TO~ CBR3H MOMHO YKa
3aTn Ha pa60TH ~aycTOBa7I,2/, r~e B 3a.n;acqax O HaXO)K,lleHHR 3HepreTHcqe

CRHX ypOBHe~ BO~opO~Horo aTOMa rrpRMeHeHa RYJlOHOBCKaR'KaJlH6pOBKa. 
MHorHe pa60TH no npHMeHeHRID KBa3HnOTeHUMannHoro rro~o~a B KBaHTOBOft 
reopaa nona JIoryHOBa H 'TaBX~3e )J.eJIaJmCn ,O)J.HaRO, c npHMeHeHHeM Ka
;m6pOBIm ~e~HMaHa. KaR H3BeCTHO, B nOCJle,IlHHe rO~H BO MHOrHX paoorax 
npHMeHHeTCR KyJlOHOBCKafl RanH6POBKa, BHHBHJlCH p~ ee ,IlOCTOHHCTB. B 
3TO~ CBR3H HHTepeCHO npHMeHeHHe 3TOA KanH6pOBKH B paMKaX nepBoro Ba
pHaHTa KBa3HnOTeHqHanDHOrO no~xo~a JIoryHOBa H TaBX~3e. C 3TOft 3a
~a'qeft H CBR3aHa HaCTORmafl pa60Ta. 

KaR H3BeCTHo, B eHyqae B3aKMO~eAcTByDmHX cnHHopHHX no~eA BCT,pe
TRnRCn HeROTopHe oco6eHHOCTK B pa3BHTKH KBa3HllOTe~Horo no~o,Ila 

JIOryHOBa H TaBx~3e, cqTO BH3BanO p~ HCCJlenOBaHKft B 3TOA CBH3H. 
HaCTQJfIIl8R paoora TaCHO caaaaaa C ~OM pa6o!3-7/li )JJlYI'HX, B ROTO
pux ~aHO nOCJIe~OBaTeJIDHOe H 3qxpeRTRBHoe ,nJVI npHMeHeHIDi liCCJI9)J.OBaHHa 

,H R&rrQ~9HK9 no~o.n.a JIOryHOBa H TaBX~3e ~ cnKHop-cnHHopHoro CJlY
'ltaR. 3a nOJij)06Hoc~.RMK MH orcsaaea 'qHTaTeJIR R 3THM pa60TaM. BBR)J.y Me
ronaxecxax ne.neA pa60TH, orpaHR'tI14McR: eHyqaeM o,rmHaROBHX MaCC B3aHMo
.n.eAcTByDmHX cnHHopHHX ~cTHll. 

Ey.n.YT paCCMaTpHBaTnCH .IlRarpaMMH npHMoro li o6MeHHoro B3aHMO.IleAcT
BHJI BO .BTOpOM nopanxe reopaa B03MymeHHA. B CJlJ"Iae 06MeHHoro B3aHMO
)J.e~CTBKR BCTp~'qaDTCH HeRoTopHe 3aTpY)J.HeHKR B rrpone.n.ype BBe,IleHHR CHC
TeMll uenrpa MaCC, n03ToMY nnepnse sce paccaorpenaa npO:SO,ItR:TCR B JDO

60A ~opeHlleBCRO~ cHcTeMe, a CHCTeMa neHTpa MaCC BBO,IlKTCR nOTOM. He
06xo,rmMHe BH'qHCJleHHH )J.OBOJIbHO rpOM03)J.KH. 

2. K:sa3HnoTeHUHBJlDHaR: )J.HarpaMMa nroporo nopanxa )])IH npaxoro 

B3aRMO)J.eAcTBKff )J.aHa Ma pHc.I. IIo~o)J. HCnanb3yeT .IlBYXBpeMeHHyD ~R

nmo Tpana, H HaM Tpe6yeTCH CBo60)J.HaH )J.BYXBPeMeHHaR <PyHKIlWl Tpaaa ~, 
nepeonpeneneauaa B npocrpaacrne e:pc-+-) BpJlHOBHX <pyHKnHii C ommaxo-
BHMH 3HaRaME: anepraa y 060HX B3aHMO)J.e~CTByIOmmc CIIHHOpHHX 'q~CTHll. 113 
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(1) (","> (1) 

E+ f J ~ E:+'i r , cf.(>
 

1F ~ i<ti 7f 
/~ 

~/ 

~ ·I~ 
(:L) E.:f. '-P: -l (;-~,qz.' CR.) 

('11) 

PRC.I. llpm~oe B3aMMO~eHCTBHe ~BYX crrHHopHHX ~aoTHU. 

pa60T/3,6! HaMTH ~ HeTPY~HOJM MH rron~aeM ~ He06xo~HMoro 06
paTHoro orrepaTopa CJIe~YIOmyro 1JoPMyJIy: 

t;1l-1 ~ f( _ (r) ':? (.-j/)~) 
[ f j == .l~ t,~~ -T 1-1J2.-) /l" {f'! )I]z (pz- 

19 - ' (- ) (.~) f7 (-){,~) z. "( ->;. .~ --;:{> .~) (I )
._~ E:: +-~ + 'Pz) -1/l f'1 f pz. J O 'p'!+-pz. -1'1- OJe- , 

r~e 1\= V{ft).2.."'--""Wt 2.. ' , E:L= V(Pi-"'h1~ ?.2 E -rrQJIHaJI aaepraa 
CHCTeMH, ROTOpaJI JIBJIJIeTCR rrapaMeTpOM KBaHTOBaHHJI B OCHOBHOM RBa3H
rrOTeHUHaJIóHOM ypaBHeHHH, ]i: , ]Si -navaasnue , cf: , cf:e. 

--'> 
ROHe'tJHhle HMfIYJI:bChl B3aHMo~enCTBYIOlIlHX ~aCTHU, J< -nepenaxa HMI1yJI:b
ca k ==. ~-.. q;=- (Pz.- cf'z-); ;1 (±) (P') - 06H'tJHHe orre
paTophl Ka3HM1~a, B~enRrolIlHe COCTOJIHHJI c COOTBeTCTByro~HM 3HaROM 3Hep
rnH. Ha pac .I 'tJepe3 t. H fi 0603Ha'tIeHhl nepeaemrae , no KOTOpbIM He
06XO~HMO rrpOBeCTH HHTerpRP0BaHHe ~JIJI BhlrrOJIHeHRJI ~BYXBpeMeHHOn one
paUHH H~ ~yHRUHen TpHHa B3aRMo~eHCTByID~KX 'tJaCTRU. 

Ilpezne scero Bhl6epeM 1x>TOHHhlM rrponaraTopD; v Ck.) , COOTBeT
CTBYIO~HH RyJIOHOBCROn RanH6poBRe. KaK H3BeCTHO, OH OTBe'tJaeT B 3JIeRT
pO~HHaw'IRe RaJIR6pOBKe sexropaoro rrOTeHURaJIa no YCJIOBKID 

~v Ar;?, i)== O. (2) 

KaK H3BaCTHO, OH 3aAa9TCH. CHe~ 06paSOM: 

2 

c " ~.LDo o (1.<.) :::: - t C~J.2. 

D C. (K.) _ ....... c (K) <=.. o !-t-:::- 4, 2/ .s,; ~J = 1/ 2, ~
 ',ftD - Yov . ( 3) ..J, 

i=.1)2/~) 
. c _. t..{ó .. _ 1z / ks ) __1
])-is (~) - -(.f. - AS C-Z)L k...t.+I'o 5 = 1, e, 1 . 

TaKOMY B~Y ~OTOHHor~ rrporraraTopa OTBe'tIaeT BKJI~ B 6eTe-caxnn

TepoBCKoe'~o BSaHMO~eHCTBaJI: 

1< ' L[ J11'Z. 4
~ vi 4::- Le '(t2)2

( 4)

(rI: X' Tl). (?-z.-x L2)
+-----::---------- 

(;2)2- l (4.-'i')~(iL)z. + i o] ~ 
COOTBeTcTByIDU~ KBaSKllOTe~ \/J~ COCTOHT H3 ~BYX ~açTe«, 

OTBe'tIaIDmRX ~ByM CJIaraeMHM B/4/ : 

V
c. _ Vc.·+ Vl

cL -.X s. ( 5) 

,lJ,1m VC_ JIerRO sarracars 
:r: . 

c l..( (t-),.-'7> (+j ~ (-) .-} !l (-.y~)~ 1VI: ==,-I..e.- ,1A {r",)l1z is» /1'1 (p-:) .2- r... fz. J) cK_y~-x 
(6) 

(+-) -=' 11 (1-)::?) A (-) ~"J\ (-) ~-";>1\,\ ( 11r1 (CJ4) Z~ {Gft- +- /( '1 (1".Y '2· L tfz-Jj

,lJ,1m BToporo CJIaraeMoro Ve KMeeM rrpe~CTaBneHHe 
]L 

~ C(t-,+) \/c(+/-) VC.(-,.+-J C{-/-)
V

c 
E:='][ + vK + Jr + V1T' ~ (7) 

rne pacser UOKB.SHBB.eT, 'tITO BhlIIOJIHJmTCH yCJIOBIDt CHMMeTpIDI
 
C(- , -) I) c Ct-, .l-) ) C (.+-,-) CC-, +-)


V1f ( -... E = V1t
1 

r:«, 1- E .> V.rr: = VjI' . (8) 

3 



B TaROM CJIyqae nocrarosno sanacars 1.IJIeHbl co 3HaKB.MR rrpOeRIUiOHHbIX 
oneparopos (+,+) n (+,-). tI.1.IeH (+,+) co BCeME: rrOJIOJIGITeJI&HbllVI11 3HaKB.
MM Y rrpoeRURoHHbIX OnepaTOpOB BHcTynaeT B pOJIH r~BHOrO 1.IJIeHa, TaR 
KB.R MHOr11M11 aBTOpaMM nORa3aHO, ~TO OH .naeT OCHOBHOH B~ B 3Hepre
TH'1eCIrne nonpasza 11 B Ce~eHIDr pacceanaa, Bnepnue 3Ta: POJTh 1.IJIeHa 
(+,+) rrO~06HO 060CHOBb$aeTCR B OCHOBHOM pa60Te CarrrrHT8pa/8/ . C~~O
BaTeHDHO,.nOCTaTO'l.ffiO 3allRCaTb: 

I/C H 
-/+ ) , 1. (+) ~ (+) ~ 

Y.n: ;;: - ( Q.; /la (p;) I1g (pz) . 

(oCKk),{O(~xit) [lf,E - p~-Pz- Q'1- l.Vz.. -.2.Ii(~IJ (9) 
x 

c2[.t.E- Q1-rr-lkJJ[~E- ~z-~ -lkl] 1iZ\~ 
A (+) '0 /1 (1-) -0»)

X /(1 {Q1)/IZ. (qz J 
\ / C Ch-)v" · l.... (f) ~ (f-) ~ 

1l. = i e: /1/f (P1)!lo? (f.:)· 

(õt;)(k).{~XJt)[E~+P2+ «.», t-21i?J ] (IO) 

~cr1.J-a~+/k~J)C~-i-G.A t-IC<>I) f 1<r 3 
). 

r.ne Q ~ == V(1{:,) 2.-t- fWI Z-' I 6)2-"2 Vtr;J e. t-'fI,~7 . 

<í>opMyJIH (.9) 11: (10) .naIDT HaM B 'tI8TRpeXROMnOH8HTHOi ~paxOBCKOã 

~PM8.RBa3RilOTeHUHaJI npRMoro B3aRMo.neftcTBHH. 

BBe.neHHe CHCTeM~ ueHTpa Macc B 3TKX WOPMyJIaX He npe.ncTa~eT 

HHKaIrnX saTpy;ItHeHMa. Hy1tHO nQJIOJKHTh 
->.> -? -P ~ -K --;) o?4 +- r-: q", + Cj"z.. c v ) 

~ ~ -.:>::> ~ 
a rrOTOM p.,.=: p 1 p? ;:::. - f> -liMnyJThC~ ~aCTHU B Ha'18JThHOM CO

CTORHPIH; tf:, -:- "7[> / CJi.. =- cf ~YJThCH ~CTHU B KOHe~HOM COC
TORHIm. Ilepenana HMIIYJIDca 6y.neT k "C ~- C'J , xpoae Toro, MMeeM 

T,,=Pz.:=::' 'P J .t;),.,::- N2.·~.Q, H WoPMyJI~ (9) 11: (IO) npHHl-IMa.":' 
lOT npocroã BH,It 

C.C+/+j r r» 0) í.~ ~)\l ./J.z.I1[f)(~'1l (+-~~-">') Lc4XtL ,,{o(z.X'j,(= 

Õç 

V
CC+1- > \ (t-)., (f-)
1JL :=:. (. e.": 111 (f)A, (-7)")( (I2) 

--"::> -"'» /-1 ~ 
X . (o( ,1 KK • LO<z.Xe..) (-'-)

/kFCl'+ 6'+-lk)) /1" '1') /f~~)(-l'). 

3. KBaslffioTeHUHaJIDHaR ,nHarpaMMa o6MeHlIOro B3aHMo.neficTBHR .na
Ha HapRc.2.~ nOCTpOeHRH ~a Bsa.KMo.ne~CTBHR npe~e Bcero H~HO 

BBeCTH 
(1/ -') (1')

E+i, P1 - {~&4-(, C-h 

k~ 
r:::::r 7j:gv '1../\., 'l.""'\,. "V""\.."'v 

--":> .-,> .~ ..-'>-"> 
K.=: P1+ pz-= Cf",+qz. 

(2..) 

PHc.2. OÓMeHHoe B3aRMo.neDcTBHe .nBYX cn11:HOp~x ~aCTHU. 

Ma.Tp~HHe ~eTHPexr4epH~e BeKTop~ ~ 

b~=. (b oI ô) ] e~ = ( (J °I [)) , 

c ~ ~ C 
rne d =COO , ~=~ ( C -aarpana 3apR.I\0Boro COIlpR-
Xtemm) 

-"? -1 ~ 
() 0_ c-ti (0 ) D= c. '6'. 

\"~ "1 
MOJlrno IIOKB.3aTb, ~TO ace MaTpHUH o H f) -CRMMeTpKqIrne. tIeTIll-
peXMepHa.JI IIepe.na~a IDMlYJI:Dca paBHa 

li z.e ~ r / z: (f ~ X 
---> -? -s , '"7 '\hc}3Cr+cQ ~ Ik/- 2.t) (II) :} K:::..(~ E j p+~), (_ Pf+ PL== 11~L./~ 

)( /1~~J{~) /1~+(-r ) , 
H II03TOMy'HeB03MOJKHO c CaMoro Ha~ BBecTH CHCTeMY ueHTpa MaCC, .nJIH 
~ero Tpe6yeTCH nQJIOXHT:D 
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1/ 

.. ~ -:-'> -:::? .~ .-=:> 
6) 06tnIDi TpeXMepHHft IOOIYJI:bC K ~ p'1 + p1. =q" +-Cfz. YCTpeM1I.R:

~~ -?>~.~P.1	 + (Jz- =- 1'1. + 1z.- = k'i'~ o ~ eM K HyJIIO: v: -7 o . TaKID4 06paSOM, BBO.n;RM CIiCTeMy uearpa MaCC 

li B CB.R:SK C 8T:PIM nozaraea: 
Ms (3) ,IlJI.R: H,I(pa o6MeHHoro BSaMMOJleifcTBIDI rro.nyqaeM 

l< ~ _(o e/-[~; .9i2' +- (~ .t9;..,){i2J=-r~.1"j(t9;Z( )011 
il (iZ.J2- (j(:')L [7't=L_ ciêf -+ loJ JI3l 

BBff.ny Toro, 'ITO anpo Kt:L COCToliT IiS ,nBYX czaraevux, nonooaoe 

rrpe,nCTaBneHlie IiMeeT li o6MeHHHft KBaSIiIIOTeHUIi~ 

v~::::. VI? +V.	 (14) 

IlOJIbsY.R:Cl> 'CBOnCTBaMPI MaTpRIlbI aapanosoro conpaxeaaa, rrOJIy-qaeM 

l? • 1....[( l-H (-) ('-j t+-)~;: ,fiV~-t e. ;1 (P;)IJ (~f5;.)+-11 (pjJ/l (-i-kjlC'611: 

-1 Ol(;1{-) .: (+) (.J-) -» (-1 ~)\l 
(I5)[r; -1 

X Cif)L \C l) (--r2.) t1 (zff) +.11 {-1z-);1 t?-t 1J1'ZJ. 

3,necõ MaTpliIU:l /f {f1 li 11 (-) yMHOJKalOTCR 06H'IHHM oõpasoa, a enaaopnae 

IiH,lleRCH oõoaaaxexs U1i<PPaMli: 1,2; I' ,2' . .1J,IDI 11 rrOJIy-qaeM 

. .2 fl1 (+J-:t. \ (+) -"'» (~) c-} \1V~-;le ~ 1 (r'1//1g {re- +111 (P: )/72 rPe.-)J
p ~ )í...J/})2 -:->~) -» ~ Cct'''Lo ()-t(21 l k. - éd;f'Z_- e (19-'-1( e l ~ te) 

x 
([2)2.. [1;~Z._ I itl.2. -+ c' oJ	 (~6) 

(+) Cf) ---:> (-) ~ (-)~)ll 
X [ ;1/11 {~~1J2( {tl)zJ -/- -1/}/ é'l/) 1 2 / (C)-z.:J . 

~ -,>' ---'? -'; ~ 
Beans K = P:1 +- r:? =. 0;" + 12- . 

~ 

~eBH.nHO, 'ITO nepexon K CIiCTeMe ueirrpa MaCC K-> o earpvnaare-

JIeH, TaR RaR rroJIy-qaIOTCR neorrpeneaemrse Bcrp8.JlteHIDI. BMecTo Toro, 'ITo6H 

cosepaarr, rrpe,neJIbHHa nepexon tt~ O, "qTO,ROHe'IHO, MOJlúIO cneears , 

y,no6Hee li npome IiCnOJThSOBaTõ' MeTO,n BBe.n;eHKR: "OCTaTO'IHoft MaCCH <J!OTOHa" 

?t /9/. C,neJIaeM .n;BOftHOft rrp.e,IJ;eJIDHl:rlt nepexon B rpa araria: 
, . .l 
a) Beane, rne BCTpe'IaeTcR (k!J ) BBO,I{HM "ocTaTo'IHy1O Maccy <I>o-

TOHa" ~ ,T.e • .n;eJIaeM saaeuteaae ("K)L..-;. (rL)2..+,1:.e.. .. 

~ '.-,;> ~ drf -"- pó ->» -.,...-».r1 - ,pz.-;::-p~.., 1'1 :=. Cf ) '1e:-= - -I , 
'1 

r ij f -Ha'IaJIDIrnn K ROHe'IHH! EMIlyJI:bCH paCCMaTpKBaeMHX cnzaopaaxr 
'IaCTKU. noc~e BBe~eHKff CIiCTeMH ueHTpa MaCC Hs-sa CBO~CTB npoeRnHOH

i HHX oneparopos rrOTeHUliaJI VO acxeaaer, T.e. VO'-7"o. 

B) B ROHue BI:ltIKCJIemm YCTpeMJImOTCR R HYJIIO <lleftHMaHOBCRaR nonpas-

Ra R MaCce, a nOTOM H ?l.f. ~o . . 
BOOOJIHIDI aTY rrporpaMMy, MIl rr~aeM: Vf.) = O, V- Wtti+) , r,Ite 

\I _ <. e.i.. [A (+J ,. 11 (-f') /1(-) 71' c-) " 
V((.\}-) - II~ (P )/)2.. (-P) +- -t (r) I1 z (-j1')J x 

aM,'"l rc: C) (c::' x-11 x ..cr o 1z..lL u:J20!- X 

Lie--	 (17) 

r í+) {+-J (-) c-i 1 
X 0-11 (tf)112 / (-1)+-I1~((f')I12.((-1)~-

P~SYJIDTaT COBrr~aeT B TO'IHOCTH c peSYJIDTaTOM IiS pa60TH/6/ . TaKHM 06
paSOM,1i B q,eftHM8.HOBcRoft, li B ItY~OHOBCROft KaJm6POBRB.X pesyJIDTaTH ,ItJIR: 

RBaSKrrOTe~aJIa o6MeHHoro BSaIiMO~eaCTBK.R: COBll~aDT• .1J,IDI npRMoro Bsali 

Mo,neftcTBIi.R: COrrOCTaBJIeHlie rrOKaSHBaeT, 'ITO B ~eTHpeXROMIIOHeHTHO~ .n;Hpa

ROBCROft WaPMe rro BH.n;Y RBaSHrrOTeHURaJIH cymecTBeHHO paSJIE'IaDTCR. 

4. llepeaneM R ,nBYXROMrrOHeHTHOMY rrayJIHeBCROMY rrp~CTaBneHIiD 

H~eHHHX RBaSlirrOTeHUliaJIOB. Ilpa aTOM sanamea TOJIDRO peSYJIIlTaTH .n;JIR 

roraanoro -qJIeHa. KaR HSBeCTHO, MHomNin aBTOpaMB: KS~CIl HHSR08Hep

reTH-qeCKaR rpaHlina BBO~X paSHUMH crroco6aM1i rrOTeHu;KaJIOB,1i WaPMyJIH 

,n.IDI ,3 Toro rrpenezsuoro nepexona JIy-qme nonxonar .n;JIR cpaaaeaaa c pesyJIIl-

TaTaMIi .llPyrHX aBTopOB. . 

1

,I KaK rrOKaSaHO B/6/ , rrepeXO,It OT 'IeTHpexROMnOHeHTHoro ,nKpaROBCRoro
 

~ ,ItBYXROMIlOHeHTHOMy rrayJIHeBCROMY npe,néTaBHeHHID MO~HO c,n~~aTIl rro CJIe,Ity


Dmel WaPMYJIe (SaIIHCaHa ~ rJIaBHoro -qJIeHa, rro,no6HHe <popMy~ MOZHO sa

rrHcaTIl ~ Bcex CJIaraeMHX/7/ KBaSHrrOTeHnHaJIa): ~ ~ ~
 
1"~ 

(hH (1?+lll1)(&-I-alo1) li /{

U=. U~/{f)I~111,rrf)Jl2-'v;P-j~'t' j) r«JJ:J~~I8) 
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·1 

~~ 

:J <tr, P	 (+,+)
rne n(°r ~_:::: ---J? lVVt • C.n;MaeM pa3JIOJtteHHe BMH"tl.HHH U , "tl.T06hl 
HaHTH IDISK03He,treTHlleCrorn: npenen rorasaoro ~eHa RBa,SHrrOTeHUHaJIa. ,11Jur 
3ToM ~eJlH npennczaraea, 't{TO BeJIHt.IHHH C(7').:y-Ml2.... ,(éf')~11L, 

(iZ) 2//1'#1.2- ,CE"~/j,'Vl2.)/'»1.,,z RBJU:l1OTCR MaJIblMH. H B ~TeIleHHOM 
pa3J10~eHHH/I8/ COXpaHReM OTpH~aTerrDHhle H HYJleB~O ~TerreHH. TaI~ o6pa
SOM, rrOJly-qaeM 

C(t- r+- ) _1> ~-7 ~.---,;:> ~ '-::?U __ e. L _ ef(p', .::,) _ ~g~(õ..,+fJ3')'(f X1)
 

:r: - Cf!:r at4J1.2, cIt,fL J.I'WI.l. te).2. +
 
+ [0L [ cfJ.2 +é~)2.J 

(19) 

11''111.2.. CR:) e: ' 
• Ç(~+) f 2... ~ g] 2..	 . '-(..6
UI[ ::= e': Ler') - (q') _ _ .e:t [r+--4 ~ +

f-'111 L (J!/"-I .!I-m.L CTte.-)-Z

-2 ~ ~ --'> 0 ~ o~ ..!p -";» (20) 
+- e/'. ~ I C?;. _ e,i., (ó'-,'" IG)(ôz ' K...) _ L~.t.r6~ t- Ô2-),CrKq / . 

./j-1"t1(L /j'r711.2. (iê).2..- .I.j trJ1.l!.. crê)~ 

CKJIa.n;HBaH (19) H (20), MR HH3IW3nepreTH'leCIWrO npeneaa rJlaBHOrO 
't{JleHa KBaSHIlOTeHUHaJIa nOJly-qaeM 

U~C-h~ -éf.J.....- + 3-f(e; +~J(FXr) +- -p. Cf 
ti\- ((12;2- ./j'h1:<?t (i2.):L M12...{~~ 

----'.)	 --2' ~ '7> ~~) J t[C.J.>\.2... ~\1..I.2.~,	 02- + (6,." k:. )(6'2- 1 l<. e f' ./ - l v// ~ 
(21) 

f'111.L "IrJ11,2 {rZ)L + 1/U1.2.. llil ~ 

1:IJIeHbl B lflHrypHHx CKo6Rax rrOr~C;b. no 060RM BapHaHTaM KBa3MIlOTeHUH
azsaoro nonxona .B pa6oTax/6 XI /11/. BMecTe c nOCJIe.n;IDIM t.IJIeHOM BHPa-
JtteHHe (21) rrpe.n;CTaBJIReT TOt.IHO HSBeCTHHM HeJIO~bHaH rrOTeHUHaJI Bpei1
Ta/I I/. -qJleHH,RBHq SaBHCRll{He OT 3HeprID1,B HH3Ko3HepreTHllacKoM npe.n;e
ne He BOSHHKB.IOT, RaK B cnysae HCnOJIbSO~aHIDI PeJI.fITHBHCTCKHX RaJIU6pOBOK 
rnna JIopa~a (<I>eHHMaHa, JIaH,ItaY·H np ,}. 

~ o6MeHHoro BSaHMO~e~CTBHH He TOJlbKO .n;xrpaROBCKaR lflopMa, HO H 
HHSKOSHepreTl111eCKID1: npenen 6y,neT o.n;HHaKOB c peSYJlbTaTOM" rrOJIytleHHHM 
B 1st c nOMO~bID we~HMaHOBCKOM KarrHÓPOBKl1: 

8 

r	 ;.. 

U
{+t+L eg (0 ~ ~ '\ 

au- -- 8M1L "3 + ~A 6:b.-/ - (22) 

I 
J 3Ta ~pMyJIa llOJIYlleHa MHOrnMH aBTOpa.MH paSHflMH nonxonaxa, Ee MOJttHO 
n rrOJl~Tb Ta~e XIS HamHX BHillenpHBe~eHHHx lflOPMY~ cooTBeTcTBy.DmRM 

rrpe;n;eJIbfmM nepexonoa,t· 
B SaRJIIO-qaHRe aBTOp BblPaJItaaT oco6ym 6JIaro,u;apHOCT:& P.H.<I1ayCTOBY 

sa nno,u;oTBopHoe o6c~aHRa paSY~TaTOB, a T~a A.B.P~ H 
l't 
"f 

y-qaCTRIDtaM ceaaaapoa JI'N OIDili, IDll1 AH CCCP XI ll<I>B3 TI'Y sa 06CYJK.IteHH9 
• f HacTOgmel pa6oTH. i 
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~ecHMHpoe r.M. P2-86-32 
0 KyfiOHOBCKO~ Kan~6pOBKe Cn~Hop-cnHHOPHOrO KB83HnOTeH~Hana 

B cny4ae saaHMOAe~cTBHA ABYX cnHHOPH~x noneH c OA~HaKOB~MH MaccaMH 
CTPOHTCA KB83HnOT€HUHan no nepaOMY 88PH8HTY KBa3HOOT€H4HBftbHOrO OOAXOAa 

noryHosa H TaaxenHA3e. Y4teH srop~ nopAAOK reopHH soaMy~eHH~ a cny4ae npH
MeHeHHA KynoHOBCKOH KanH6posKH ~otOHHOro nponararopa. HaHAeHa AHPaKOBCKaR 
4€T~peXKOMnOH€HTH8A $OpMa AfiA K883HOOT€HUHana npRMOrO H 06M€HHOrO B38HMO

A€HCTBHA. HaHAeHa ABYXKoMnoHeHtHaA naynHeecKaA ~opMa rnaaHoro 4neHa KsaaH
noreHUHana B HepenATHBHCTCKOM np~6nH*€HHH. AnA npRMOrO B38HMOA€HCTBHA no
ny4eHa T04H8R CTPYKTypa noreH4Hana ~peHra 6e3 AOOOfiHHT€fibH~X 4fi€HOB, RBHO 
38BHCA~HX OT 3Hepr~~. ~R 06MeHHOrO B3a~MOAe~CTBHR pe3yllbTaT nony4allCR pa
Hee APYrHMH cnoco6aMH. 

Pa6ora BblnOJlHeHa B na6oparopH~ TeopeTH4eCKO~ $~3HK\i1 OHA~1. 

Coo6meHHe O&benHHeHHoro HHCTHTyra IIJiepHbiX HccnenoBaHHii.lly6Ha 1986 

nepeeon O.C.BHHOrpanoeo~ 

Desimirov G.M. PZ-86-32 
On the Coulomb Gauqe for the Spinor-Spinor Quasipotential 

In the case of two interacting spinor fields with e~ual masses the 
first version of the Loqunov-Tavkhelidze quasipotential approach is used 
to construct the quasipotential. The second-order term in the perturbation 
theory in Coulomb qauqe is computed. A Dirac four-component term for the 
direct and eXchanqf: i~teraction particles is obtained. A two-compOnent 
Pauli-form for the leadinq term of the quas ipotent ial is also worked out 
in nonrelativistic limit. The direct interaction the exact structure of 
the Breit potentials is obtained, without additional terms explicitly de
pendinq on the enerCJy, is calculated. For the exchange interact ion the sam 
results has been obtained previously using different methods. 

The investication has been performed at the Lrtboratory of Theoretical 
Physics, JINR. 
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