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I. llocTaHoBKa 3~~ 

B paOOTe/I/ B MO,n;8JIH KBapKOBllX nerens (MKI1) áWIij BWlHCJIeHH 
napnaaasnse llIHPHHli ABYX~OTOHHIDC pacnanon HeRTpaJI1:lHbIX K -Me30nOB:
J\t :Jil X S • ABTOpbI paoora /I/ nOKa3aJlH, lITO npHáJllDKeIme CBOOO.n;

HbIX KBapKoB,.Hcnon:Ó3yeMoe ~ paclIeTa ~eKTHBHoro ~ar~aHa 

ct J~:~/= I , H3MeH.f!ICl.nero CTpaHHOCTI> na e.nmrnuy, rrpHBO.n;HT JIHII.II> 

K rpy~~ CorJIaCHIO c aRcrrepHMeHTaJI:ÓH~ .n;aHHI:lMH. 
B HacTOBme~ paáoTe paclIeT, napUHaJl1:lHHX illRpHH ABY~TOHHHX pac

rrMOB Me30HOB )(4 H KS aanozaen C o(;;;:/~ f, HaitneHHHM 
C YlIeTOM ICKU- B3aHMO,n;eaCTBHR I?/ 

. ~ t 
/AS/::-( G- \ rv r-../ :l ~ G-r= Q' 

;;(Ytl":> =:' ~FS(C{C.3L Rk Qk[o<.Sf/u)j z: ~ SfCf C3 IAS/=-f' 

J 1> -.fi k= f (I} 

3.n;e CI> G-F = I, I7 x IO~5 ( ThB)2 - KOHCTaRTa .;repMH -' 

SI' == -X'/"1 Si' H /':C<J,.tBt '....., Cf.'=- ~~ 3) - MeMeHTH MaTPH
I..J.b[ KOOamIIH - MaCRaBH 3/; Rk =21< -+ ct' i/k ' rne ~=:: S~ + 

+rs2S.3C2/C1C3)~P (-(. õ) J lIHCJIeHHl:le 3HalIeHHH napaxerpos k: 'ik 
H q--' rrpasezteas B racaane I; çi.s(f1)=.(27í/9)/en. (;U/A3) -
TeKYmaa ROHCTaHTa KXn - B3aHMO.n;e~CTBHR ~ Tpex ~erKHX RBapROBllX 
apcaaros Cu) 01) S) , Â.3 - KXlI naPaMeTp x), ./W ..... TOlIKa nop« 
MHpoBIm, ROTOpaH 'SIBJI.R:eTCff, aooome rosopa, CBOOO.Il)iblM napeaerpoa, 
Mli BHonpaêM .fv{::= rnk ' O<s (MkP.q j-: BaToM MYlIae pe3Y~1:lTa-
TH paOqeTa xopomo cor~aCYDTCH c aKcnepRMeHTan1:l~ .n;aHHHMH. ~ 

xaaareaa CTeneHH rrk npaaenena B raoaaue r. oneparops Glk 
onpe.n;eJIeHH WoPMY~aMM /2/: 

X}m - napaaerp A.3 CBJt3aH C Maccol1 C ""KBap.~ 11 nap~Tpol>4 
2A rJIYOoKoHeynpyroro paccemnm A ~ COOTHonreHHeM 72 : /t 3=A"Sh.? 

,mc.2~IIl>H h1L = I,4 raB n fi $' = O,I faB RMeeM ..Ã3 = O,I2 raBo 

. I 
~~!bml ~tr.:el::1i.tmau.ltI,I \~Y\
6"iSJt~OTEKA ,....,..-r ...._::d:W =:S:1·r~ ___ 



[11 = - 0,215( Q2. - Qj ) - 0, 064 Q3 + 0, 036 Q5 + Q", 

Q; = Q2. - Q 1 - 0,043 Q3 + 0,026 Qs+ 0,070 Q" , 

Q3 = 0,052 (Q2.- Q{) + 0, 165 Q3+ OS' - 0,356 qt, , 
(2) 

"'-- _ 2 ..:!.
Q7' - Q 1 -t 3" Q2. - 3 ~'3} 
"-
Q5"'=~.602.{G(2..-C;;f)1"Q.3-t7J2D2 c?.,Ç"T O) IS2. Q b .J 

rne (Ik c.. k = 1,2,3,5,6 ) - 118Tup8XKBapROOOe oneparopa 1HJI
MaHa - Baãoa /4/:, 

I 

.91 = [S"o.. rCI-(5) Clo, ] [Uf, ~ {i-ô~)LlG~ 

Q2 =' [ ~ ;r-o<{y - r.>j~][ ÜG s: (I - O&)tIQ,. lJ 

QJ.= [S~~(I-d5jo/o.] ~ LCf~~ [1-0'.lj'16]~ 
(3)-.' '1=~~S 

Q5" =I SQ. ÔY/- 1"'0010.] L LtJ~ I:< {t' -f t5)9'~Z 
r=-~o,j.s 

Q, = l~o«(I-;t5)o/c] L li.&J';< {1+:tSJfa. J. 
r=~~s 

S.n;eCl» 6t, s -m:meKCU "UBeTa" ( ~ , t: = 1,2,3). 
BOJIHOBue· CPYHI<I.nm MeSOHOB kL,. 11: k$ Oó~ OÓpaSOM CBf.[

SaHH C BOJIHOBw.m WYHKJ.J,HHMH MeSOHOB k o 11 R o 5/ 

Ik~>= / -f [(I+'~))KO)+ (1-f.))Xo>] /
 
~ 2(f-fIE./'Z. •
 

/KS >= .J -L [(f-rE)/KD>-(I-E))Xo>J. (4) 
-'(2{I+/Er) 

\ k O kOBOJIHoBHe <P;yHRIJ;HH MesoHOB 11 CBR:SaHH npeoõpasoaaaaex 

CE- lleTHOCTJ.i= CPlkO)::-/kO). RoMITJIeKCHHil napeaerp €. 
XapaKTe{>HsyeT ·:SemrtlBlry Hapymemm Cp - lleTHOCTH B pacnanax 

2 

TaógHHa I. ~ 
-"'- ""'-' 'k 

llHOJIeHHHe 3HalleHIDI llapaMeTpOB ~k .r/'k. [dç(MI()] 11: cc-' 

't kIX.:;c:..IAI~ 
-0,298 

I"J 

i!k - 0,197 1,250 0,0175 0,362 0,126 
~., 

f!:<' 102. -10,310 -4,940 0,621 ° -1,630 

'rk[oI.S OwK l1 "";0,113 0,936 0,019 0,423 0,155 

@HMetIaHHe CC'= S~ -+ (~S.3~.( /c, ( 3 ) 4 tf? L- .: ó) z: 

= I J ;:l-lx10-:< - c • 8,/39,x(O-.~ 

r.ue c, == 0,974; S~ = 0,228; . ('2. = ~,~9i~ SL = 0,110; 
C3 == 1,000; .s; z 0,0003 ii Õ = 90 ~ 

/'..... "'"'--' 
~CJIemme 3HatIeHIDI napaxerpos Z!k 11: ~K. IIOJIYtIeHbI IlpH 

A~ = O, I raB, M c, = 1,4 raB, h-tlJ = 4,6 raB 11: 

h1 t: '= 40 raB 72/ . M3M6H8HH8 MaCCH t: - xsapza B- npe
,IJ;eJIax 30 raB ~ M &.!f. 60 raB He MelureT 2 li IlpHBO,IJ,:HT R

k 
10 %HSMeHeHHIO '11<. /2/. 

Hei1:Tpa7ll>HUX KaOHOB. II{)H ~ = O BOJIHOBHe cWHRI.I:IDI k~ H k 5 ' 
HBJIJnOTCJI co6CTBeHHl:lMH WYHKmmMH orreparopa Cp.:. lleTHOCTH: 

CPIj(~>='-J~>H CP/K.s> = Il<s> ,. 
~TOHJl B paonanax HetrrpaJI:bHHX KaOHOB MOryT OÓpaSOBbIB8T:bCJI 

KaR B CP - ~mTHOM COOTommH (2 r+ ) ,TaR -H B C.P -H811eT

HOM - (2t:-). C.f' - tIeTHOCTl» COXpaHJIeT.CH B pacrranax kL....::.J 2 f:. 
II k S' ~ 2 0+ ,lI Hapyma6TcH B paonanax ~.J> 2 f:t. H ks~:l~. 
IIapllHaJI:bHB.H illHpmIa paorrana k ~ 2.r- CMa.rr;maeTCH HS llapllJ{aJI:bHHX 
ITmpmt CP - paspeneaaoro H C~ - aanpeuteaaoro KaRaJIOB paona
,IJ;a 

[7{k~2õ)= r(K~2t'-) + rrK~20+)) 
(5) 
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r,I(e 

3
2... m)<

r(K-'-I2,(:;)=/A[K-'>2o=;. ) } Gy7J') (6) 

m k = 0,498 raB - Macca HeílTpaJIbHoro RaOHa. B MKIT aMITJIRTY.na 
A (k--9 2 0+ ) onpeneneaa <'pe.tíHMaHoBCKHNrn: ,IJ;HarpaMMaMH IWHTaKTHoro 
M IIOJ!lOCHOro -TRrroB. ITOCJIe.n;:Hl18 B paonane f<L, ~ 2.;r-:. 06YCJlOBJI8HI:.l 06
M8HOM IDIPTYaJ[bHl:lMH 0- - M8S0H&m ?to, "Z R 1 / , a B paonane 

j(~ ~ 2 J-r - BRPTYaJffiHHM 0+ -M8S0HOM E (9:00 J x). BwmM8Im8 

KBapKOBIDC ,ItHarpaMM BlffiOJIHeHO B rrp:w5.lIIDK.8mm YHHT8PHO!t CRMMeTpIDI, 
KOr.n;a MaCCll KBapKOB pasaa (mu = rrr 0/ --= MS :::-h7). Y~8T paaaocra 
MaCC KBapKOB HSM8H.R:eT arvnJJIRTY.n;y pacnana )(~ , S ~ 2 '(' na 
2 -;- 3 %. 

,UaJIbHeWliee R3JIOJKeHHe paoora nocrpoeno CJIs.n:yIOIUHM 06paSOM. B 
paanene 2 BWll'IOJIeIDl KBapKoBlle ,UllarpaMMhl ltoHTaltTHOrO TRIla. B 
pas.n;e~e 3 Hafi,neH BKna.n; rrOllIDCHHX ~arpaMM c OÓMSHOM 0-- M8S0HaMM 

'Jt 0
, '? R {' / • B pasneze 4 BbIIIomIeH paoxer rrOJIIOCHllX ,IJ;HarpaMM 

c 06MeHOM E -MesoHOM. B paanexe 5 nposeneao 06cYJImeHRe pesYJIb'ra-
TOB. 

2. KBapKOBue nnarpaMMH KOHTaKTHoro TRrra 

Ha p:Kc·~ I asoõpaaeaa xsapxoaae ,IJ;HarpaMM1l ltoHTaKTHoro rana 
pacrrazia k o~2.õ. J13MeHeHHe CTpaHHOCTR npoaoxozar B ~eTbrpeXKBap-
KOBIDC sepnaaax, onpeneneaaax orreparopana (}k ( k ::> 1,2,3,5,6). 
B KBapKOBllX .n;aarpaMMaX c ~eTllpeXKBapKoBw.m BepnnrnaMH, o6YCJloBJIeHlIHMtf 
oneparopaaa Q1 , Q2. 11 4/3 , <PoTOllli 06pasyIOTCJI TOJI:bIto B Cf' -He
qeTHOM COCTOmum (2 t:-) • B ,IJ;HarpaMMaX, rne RSM8HeJme CTpaHHOCTH 
npozcxomrr aa c~eT oneparopoa Q s R Q c , WoTOIDl MOryT 611Tb 
RaR B Cf - He~eTHOM, Tal< H B CP - ~eTHOM cocroaaaa, BMa,IJ; 
C E -qeTHOI'O COCTOSIRmI (~b+) B03HHKa8T OT ,IJ;KarpaMMl:l na pRC. IB, 
Ir, I.n H Hc~e3aeT B rrpe.neJIe YHHTapHO~ CRMMeTpHH, lror.na Macca 

KBapKOB paBHH (Ml,f =- Moi -== #'1s :::: h-lJ •. 
llpRBe.neM peSY~DT8T BllllHCJIeHHfl ROHTaRTHIDC ,IJ;HarpaMM Ha pRC. I 

X)BMa,IJ; MeSOHOB S\975) R b (980) COCTaBJIReT HeCKOJIóKO nponen
TOB OT BMa,IJ;a t: -MeSOHa. ITOSTOM;)' Mll ne 6y.n;eM HX YllHThIBaTb. 
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d q d d q 

~o=~ O=~ 
5 q 5 5 q

(o)
d q d d q 

t 
~~ t 

d 

~Q~ 
5 

d 

( 6) 
5 q 5 

q 

( B) 

KO 

5 

d 

5 q 

q 

q 

5 

d 

5 

d d 

q 

( )i{ ) 

PRC. I. 
KoHTaKTHHe KBapKOBH8 ,ItHaI'paMMIl paonana K"- 2 j/ • 

( Cf = IA , 0/ HAVI ,S ) • 
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<2(1 Qk / kO) =~ Q CJéo~2~) €.JLIV"/j> k k. e e
7'/ F7T' k - 'f,( ?J3 ".JA zv, 

r~e	 .-: 
Q1 (kO~2t:.) =- (8.J2./.3)!=7r2!-I + {2 - 2: )27J'~2."7]} 

sr 

(Q 2 Ck o~ 2.Õ-) ::: C'/3 ) a ((k o~ 2 '('- ) } 

Q3{k'°-'f>2;t'-) z:	 S-[I_ ~ (- (r-1) (h1k/g7i~~) ]Qt (xE..,2d- ) 
3 20 -/-f{2-C'j(M;/87i'l;~) ) 

/l_(K~2vA:):::--.1.II-f .!.(~-1) -t ( h1'k / 1(;h1"l) . J6I (k!..,21f- \ 
~~ , 0-	 2:3 ~ ~ ) ( .J) 
~ . -I + (2-2)(In~/g777.0r~ .
 

'2.) (7)
 
'o __ .J..[ C~-f)+ (MJ</ICm'l. ]&? (K~2..1-) 

QG(J<~2Q-)- 2 (-f8 )/J 2.1b '1r-z.~) ( . . l-f (2. - i!: Lh7)( /.071 rzr e: 

3,n;eC:b cs., kt.) 11 Ce.() e~) - 4-1IMl1YJl:bCbl 11 4 - BeRTOpbl nOJIKpH

S8UID1 epoTOHOB, o(, == 1/137 - nOCTOHHHWI TOHRott CTPYKTypbl , 

Fr;rr = 0,093 raB - KOHCTaHTa paonana Q;' -MeSOH8, 2- 1 == 0..71 
- KOHCTaHTa nepeHOpMHpoBRH BOJIHOBOt!: .lPYHKIl]m k o -MeSOHa, o6yo
JIOBJIeHHBH nepexonoa k o~ Q.% /5/ t h'1- == 0,28 raB - mcca 
COCTa.BJI.SIIOOtero KBapRa. KBapKOBble ,1WarpaMMl:l na pHO. I co,n;epxaT YJI:bTpa

{fl1IOJIeTOBble pacxo~CTH, ROTopHe, MOJllliO BUpaSHT1> xepea KB8,Iij)8THq}lO 11 

JIOrapH~eOIGI pacxo~ecH HHTerpaJIH ..L" (n-, ) u ~ (hr) 

I' (m)= ~ r oI1-k =:2-. [/\z_m'?trt. (1-1-/\")m""t.)] 
1 (br)~ )M~ k~ IfÓ717..	 ' ~ 

I. ., -3(' r oI'ic- :J- lE!+1{(+/\?;rn~J- ..(\"2. 7.] 
2. (111 )-[2.7;')'t )(h,~ k"tjZ (67.i 'L	 m -f 1\ )'(8) 

A - n8paMeTp YJI:bTpacflPrOJIeTOBOI'O oõpeaaaaa, B MKII BC' l})HSH'Ie01Gle 

BeJm1IKHH onpenezeax npa A = 4, 4B M ~ 1,25 I'sB ?/, noaToMY : 

.T1(M) c: rn 7/ or PI.:I2. (m ) == l'/ 8 ~ • lfitCJIeHHHe SHaqemm 

MaTpHtnWX 3JIeMeHTOB oneparopoa "{)k li Qk npKBe~eHH B Ta6Jm

~ 2. AMrr.1nrJ.'Y.It8 AI'(Ki. -!>2 ~), onpeneaeaaaa ROHTaRTHHMK xeapxc
BHMH ',IUlaI'paMMaMH aa pRo. I, IDAeeT BBJ;t: 

AI ()(,--,>2'(:-):::- ~ (G-F S1'C( C3 ) q J- (kO~20-), (9)
\	 7J~ ~s --1 

6 

Ta6mu!,a 2. 
'lfuCJIeHHHe 3Ha-qemm MaTUIíJ1IHhIX arreM8HTOB orrepaToooB OK ]i ~ 

k O- :> 2.à'_ J<'~1YO )<Q-:, ( )(O-,;? / kO~[ 

r.R ee.~. ~~. 
a, ()(~2.'t-J ~ e@.. 0 1 (K~szrO) ~-r)(.fb!:) 

Q" 1,000 1,000 0,801 0,598 o 

4>'2. 0,334 0,334 
'> 

0,267 0,199 
'. 

O 

0 3 
1,085 -0,334 0,742 2,907 O 

Oy-2,201 33,954 0,753 -61,119 I 

0, -2,604 101,860 4,279 -177,145 3 
;-J 

01 
-2,609 103,247 4,373 -179,446 3,036 

~ -0,953 7,361 -0,247 - 14,513 0,236 

Q; -1,130' - 2,398 -0,676 2,404 -0,068 
,......,. 
Qç0,861 1,334 0,732 - 0,238 O 

r"-' 

é<G 0,733 7,889 0,919 - 11,913 0,254 

ITpRM8lffilme	 '2. •12.;; MK } -;:>:?C? /K~2)'- \ =- U F? '-r(2.-~) -~-2 =-3>lbx/O (r~) 
I{J u.J 3 7F '.Jl/Y=:;2-	 .

2	 #1,7..- 2a, (kº-;,;YO) ~ f2 2 Fg)/(A·-2) + (3-:<~).gXi~~~.7=~~o'x/o r~.J; 

Q~-(K~E.): l' 1-:-2~;;:;~(/-f~) -r ,:'fM~K] = 

s: .'. ?? 29';< (/~)~ 

PaClIeT BWlOJIHeH npa »z: :: 0,28 raB XI 8 e =- 18°/1/. 

7 



Ta6mnra 3 
~CJIeHHl:le 3Ha'l'IeI-llm MaTpHtIHIiX a.n:eMeHTon orrepaToRa 045L- -I 

{~~~o-
5 q d q 5 5 q 

~CYO-
5

d q	 q d d q 

5 q	 5 5 qd	 q 

q 

p 

d 

q 

q 

d 

5 

}~ 
5 

p 

PHc. 2. 
KBapKDBlie ,nHarpaMMli, orrpe.n;eJI.m<lltHe MaTp1:l~ MeMeHT 
nepexona K t'.....; P , rne ;O:::: ~ D, '? M1:I ÇJ), 1: z: t( , d 
KIDI,s' { c rroCJIe,n:yIQllUm nepexonoa p -; :2 r ). 

1:1	 aMIJJIwryn A-()( -> 2..p) • 1:1 rraprmarrbHHX nrn:pHH 
®crrarrOB r ex~ 247...:...2 

']o lfiICJIeHHOe 3Ha'IeillIe 

1 BeJil'l'In."tJ.a aKcrrepHMeHTTeop:w:r 

Q ( j{0-7 2J'-)
 
/AS/=f ce~)'<'
 5 • 30 x 10-3 

c?/A5/=-1 (XO~bC)
 
[IM3Y~·
 -3,34 x 10-2 

O/ÓS/=f (k~'?)
 
t.0I3):L
 -0,32 x 10-2 

O/~S/=( (KfJ,.j/)
 
r~/3)<'
 5,27 x I{)-2 

éJ/AS J= ( (K.o~~)
 
C~)~
 - t" 2 , 45 x 10-2 

0,35 x 10 -9A "(AL.~z,r-) (fiJ-13rI 

3,06 x 10-11A"l~ ?>2J"-) (/~I3)-1 
J 3,41 x :I;0-9A s: A / -)- A- / (r~-I (3,19 ± 0,14 ) x 10-9 

7,14 x Ia -21 -(6,25 :! 0,52)' x 10-21 r{Jf~20-) rr:7(8) 

A(Ks~2d-f ') (rae,)-/ 1,30 e··ó~'S')(JÕ9 

<.3 10-18 1,03 18l"dx 10-21 r'(KS "::>:<0-4-) (J~(5) 

IIpHMel@HHe 
eX. 

.õF2T(G~<:j ("3) = 6,49 x 10-8 ( rsB )-3 . 
PaC'IeT BallOHHeH npH M l.. = 0,73 raB FI t?R =- 18°.~t;
 

~
 ; 
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1\' ;.. 

! 

'tIHCJ1eHHHe 3H8'qeHIDI M8TpH'lliOro 8JIeMeHT8 (!)//.:!>3/:=- -I (kO~ 2...y:.) 
11 8MnJIHTY,Wi A /( AL. --., 2;t:- ) npzsenena B TaOJIHue 3. 

3. IIomocHHe lIDarpaM11JlhI o oOMeRoM ~o, ? R '? / Me30HaMH 

110JIl0CHHe ,n:H8rpaMMU aa pRO. 2 O OOMeHOM 0-- Me30HaMH »<, '7 
R ~ / ;o;am BRJI8,U B paOII8,l4 k_0--7' 2 t: . IIepexo.n; k ~ 71{). Z 
wm (' / ooycnoaaea c;(~/-t' • BlffiIDlIeM MaTpwnme aJIeMeHTH 

oneparopoa Qk (k = I.2.3.5~6): <E / o,Jxlj)>=Jr?:Qk (k~~.E)) 
M?.. 

Q{ (ko->.7J~ =:-/2 i3 s: 1(2-2- ) -f (3-2?) ~] 
.8gr2-F~ ) 

Q~ ()(~7JoJ zz f 6(1 (kO~2JO)~ 

Q3 (k~~j-=- -- 3Qt{kO~Z'"'~) 

~_(k~:JJ°)~ ; pCV1' (k4~o)/ ( Ia) 

Q6 (K~;)O) = rQ1'(k°--;».7/c:j; 

Q1(k~1) =--Uh (L9o - 6lp JQI(K~:Z-°)/ 

C\< (K ~?) = .3th j?(ó2{) -~)«1'(/-( ~ z-ol 

QJK~2}=k~-f?3 )-i-t'hfPo- €fJ-~ {I+ t13)C8j (jo-E1)]. 

- ai( )(~..zro) ..
 
é;>,,- (/(~?) e:[-(,;{ ri.?) -;k h (tfJo - Pp) -t J:i. (f -t-5:f) . (rn
 

. 59j(J2-o - &P) ] ,01' (XO'=>~~\
 

lJc; (K47):::I~ (~-t.f)~H!P-o-éjp)7[l(~ -t.f)' '
 

~!Po-EbJ7&({K~~J~
 

é?1 (k°-:>!~ = ~(J2o-62.J:Jal (K~7YO)~ 
/t..: 

~:<{K~l)~; ~!~-t?e)OI' (k~:/Yoj~ 

03 (J<~?/)==!a- ~)~(JLo-9p') f fi (1+ ~) 11'H{tOo-f1pj] - , 

a((X~7)'°J/ 

',k Q!J-{K~?~ ==/- ~ -fJfJWJ (610 - 6})- J2. (f+f f)~h/J1õ é1-)]. 
c? /K~~O\ 

o tl. (L' J~:1 
Q6 (k~?)= 1-(3 ts)~(J2o-l)..e) - ~ ( .; -(-.f)' (I2) 

. -J,1[fiv-t91 )] 0 (K~:;ro) .'l 
3,r(eO:D 0.e -YI'OJI OIDIrJIeT-oKTeTHoro OMeIllJf.Bamm 0- -Me30HOB. 

r§ 1J.o e: 1'/12. n 

32m "2..(QE-1) +(29Yi3-3) (~'l8Jr~'?z.)
 
)0 ='"--z. ' 'J ::::{02
 

mk (2.-z) -f (3 - 22- )(M]A"'~<i3-), (I3) 

~CJIelIBlie 3Ha"tleHIDI MaTpHllHWC aJIeMeHTOB onsparopos ctk R t!l
~ 

k IIpUBe

.n;eHH B TaÔJlHne 2. AMn1mTy~a A'''(~-?2t=-). onpeneaeaaaa IIOJIJOOHHMH 

,Itl:tarpaMMaMH aa pHO. 2. IDILeeT Bxm: 

A
H

{ ~ 2
kL.~2f:.)= -?rh. (Q-FS/C/C3) { Mk -- . 

7T h? z, _ h-L 'Z. 
k wo 

- 0;6S/=( [k~9rO) -I- ; f6~),j(1{,-&) -12. ~/Jo-0?)](I4) 

. .h-1,-h?x 

L 

'l. 44SJ'::f{I<~/).,...fZS~(~-B.R)f te . 
'Jé -m2 ? 

, t

i . -ü';,(~-4)] ~ Mk 2. ,0AS/::1 (k~l~J . 
Â7)( - #71/ 

'llHCJIeHHlle 3Ha"tlemm Ma'l'pH1nWX aJIeMeHTOB cJ;&sI::: -t (I< ~ .E) ,t 
r.ne P ~ :;r0 • 'J wm 1/ ,u aMtr.1mTy,n;H A//r~ ~2;j-)I 
rrpKBe~eHH B Ta6H~ 3.

I 4. IIOJDJOHHe JWarpaMMH o 06M6HOM 0+- MeSOHOM ~ (700)
d 

I(

B paonane 0+- MeSOHa ê (700) Ha ,ttBa qx>TOHa, <PoTOHH o6pasym


CJI B cp - "tIeTHOM OOOTOJiHHH (2.<y+). II09TOMY rr~oHHe ,ItImÍ'paMMH
 

na pac, 3. o OÓMeHOM E - MeSOHOM Mm BK1I8,D; B pao'II.8J(~~2i+ •
Lr ITepexo.n; k°-7 e onpeneaen 8@)eKTHBHHM JIarpaHDaHOM õl4~-( . 
I ~ 

OTJIHliHH 0'1' KYJUI Ma'l'pHtnlHe 3JI9MeH'lll oneparopoB 4>~ H Q~ : 
.f 
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dd	 d 

q a)	 q 

d d d d d 

s d	 s 5 d 

6) 

PRC. 3. 

KBapRoBHe ,IJ;HarpaMMli, onpeneaamrae MaTpH'tfilHH MeMeHT 

nepexona ~O 4 e ,r.n;e '1 = ti) d HJIH tS' 
" (C rrOCJIemrIOl1tHM nepexonox é --.2d ). 

~ € / f2S;6 / K°» =: inf< C?S;6 ( J( 0-7 c:S), 

óls(J<~E)=:3Qb(k~E)=L' ~2Yz.&~. 

1 (1-r3/E) + 2~h-1Yh-1J.:,] 
J 

rne h-1 = {2~~}~.z~ ~ 0,28 rea - Macca 

~CJIeHH1le SHalIeHIDI' 'MaTpHTllil:D{ MeMeHTOB orreparopon 
rrP!IBe.n;eHH B TaoIDIne 2. AMrrJmTY.n;a A(k3 ~ 2..'f+) 
HMeeT BH,It 

(D	 ex::. 
A {kS -'> 2 2f+ ) ::: ""9 7T"ç2~ (G-F Sf etc!» . 

, .u~/) O) 
t' WJk C//4 5 / _- 1 (k ~ê. 

hti	 - /Hk -/ .h:1~ /l ("h:1'./<:) 
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(15) 

U	 ~P.Ka /7/. 
éIk 

paonana k:;r~2t; 

(16) 

MH 

ro oL
A (kS'~2t+)= '3fz-~2~ Cq..'ps/~C~) . 

l·;n?. O íX°':>ê)
I . k I~Sl=IU ~ ,fl'S"'(ht'. )]~ k. (M ) (17) 

IA .... 'Z. J.,.,~ z, ri' e)( ê.. K·J rrrE. - rr/k, ~ 

I ME/€'(#tk)] 
3.n;ec:D ~{M)()=QFlCb§ ME.?..- h-1x . - 'ÍJ8sa W!Z/- pacceanza,

I. o6YCJIOBJIeHHaH mIPTYaJI:DHHM ê.. -MesoHOM. 'IE:CJIeHHl:le SHalIeHHH:'
 

1 aMIJJlliTy.n;hl A {ks-~ 2 t+J ~ npneenenu B TaOJIHIJ;8 3.
 
! 

OOCYMeIme 

JA$J= -f 
yqeT KXJl - BSaMM~eHCTBIDI npa BI:ftlliCJIemm c;( t7-tp'P .J 

!\aR 11: npe.n;rrOJIaraJIOC:D lI, ORaSh[8aeTCR cymecTBeHHl:lM rrpR' paClIeTe rrap

~aJI:DHliX llII1pmi .D:BYXWoTOHHHX pacnanon HeHTpaJI:DHliX RaOHO~. Teopeemec
ICM BeJm'tfillia rrapmIaJIllHoí-i"llIHPR'HH pacnana kL:, ~ 2. t" xopomo conna
oyerca c 8KcrrepR'MeHTaJI:DHoH. OCHOBHott BM~ .n;aIOT rrOJIIOCHUe ,IJ)l:arpaMMbt; 

BKJIa.n; ROHTaRTHHX .n;HarpaMM MeHee 6 %. KaHaJI pacnana Ks ~ 2 r 
O.KaSaJICJI OTRpHTHM ces HapymeID1fI C..e - qeTHOCTH. BMS.n;CTmI8 aTO

ro reopenraeczaa BeJIWOOIa rrapIm:a.n::DHoíi IJ.IHp:mm r ()($ ~2 j"'J SHa

~TeJI:DHO BOSpOCJIa rro cpaBH8HHID c peSYJIDTaTOM paCq8Ta B rrpHO~eHR'H 

CBOOO,nHHX KBapROB /I!. A.Mrr.7rn:Ty.n;a pacnana Jss' ~ 2 ~-r onpeneneaa 
TOJI:DRO rrOJIIOCHoit ~arpaMMOH c oOMeHoM C. -MeSOHOM. IIo3ToM,Y napuaans
HaJ!	 IJ.IHpIDIa r (K,s-~20+J,saBHCHT OT nm:pmrn: paorrana E ~ 2 Yr' BHPTY8.1I:D

Oaoro E - MElSOHa c aaepraeâ, ~Hoit MaCce k r-MeSOHa. ECJlli BOC-

rrOJI:DSOBaT:DC.ff BeJIlftUmOR /[, (M~) = 0,74 rea, rrOJIyqaeMOH B MIm, 
TO	 r (Xs -'!> 2'1+) = 2,3 x Ia - 2 raB. Bce 3TH HSMeHemm B aMIrJIHTY

,n;ax ,n;Byxq;OTOHHblX pacnanos He.t1Tpa.7.I:DH1IX· KaOHOB oOYCJIOBJIeH.hl OOJI:D

IJ.IHM BKJIa.n;OM MaTpli~HX a.rreMeHTOB oneparopon Q6- H Gl6 ,KaTOpHe OT
--/ /4. 5/.:--1

CYTCTBYIDT B zx, ;;..p-p ,BwmCJI8HHOM B rrpR'OJIIDKemm CBOOO.n;HHX KBapROB. 

ECJIH npemronosarr., 'tITO KL. H k.$ MeSOHH RBJI.lIIOTCsr COOCTBeH-

HHMH COCTO.fIHIDIMR' oneparopa Cf - qeTHOCTH (E..= O) , TO BeJIH1IR'Ha Ha

pymeHIDI cr - lIeTHOCTH B pacnanax J< -;> 2 r oy.n;eT onpeneneaa napa
MeTpoM :fI<. Ewzq:-tE 1Õ~ • IIPH aTOM aMlTJIHT'y.n;H pacnanos ;( -.. Z'r+

I li ~ - 21'_ OKaSHBaIOTCJI na nopanos MeHbllIe. qeM npn ê =;t: o • 
" 
,~ rrOJIY~eHHHe B Hameit paOOTe peSYJI:DTaTH, KaCaIOmRecsr~icrra.n;OB / 

~ ~ 2 t"+ ,cOrJIacyIOTCJl c pesYJI:DTaTaMH paOOTH • ABTopH 9/
'I Bl:PlliCJIHJm rrapIU!8.1I:DHHe umpmm pacnanoa AL. -? 2eY.7 C a<fxPeKTHBHI:ll.f zar

pa.lDKHaHElM (I). PaClIeT MaTpH'lfilllX a.rreMeHToB oneparopon aK (k = I,
: t. 

2,3,5,6) BHIIOJIHeH B rrpR'oJIIDKemm ;Vc.~ '>O , rne fif. - 't{liICJIO I.J;BSTO.I BHX	 creneaeã CBOOO.n;Il. YMeH:DmeHH'e BeJIHlOOIH MaTPH~ MeMeHToB oneparo
t 

I 

! 
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pos cf)( lIO CpaBHeHIDO o <lJH3HtIeOlGIM BapHaHTOM /V'c. = 3 OKOMlIeH-

OHPOBaHO B aMITJIHTYlle paonana KL. -'>21" mmM. tIeM Y Hao, BJ:lÓOPOM TOtI

KH HOpr.mPOBKH,IU : tXs (MJ= I, tITO oooraeecrsyer fi= M,K/2. 
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Bb! MO)KeTe nOJlY1H1Tb no no-rre nepesacaenuúe HH)Ke KHMrM, 
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npHH~MdeTCR nOAnHCKa Ha npenpHHT~ H C006~eHHA 06DeAHHeHH0fO HHCTHTyTa 
AAepH~X HCCJ1eAOBaHHH. 

YcTdHOBJ1eHa cneAy~~aA CTOHMOCTb nOAnHCKH Ha 12 MeCR4eB Ha H3AdHHA Q~RI 
BKn~4dA nepec~nKy, no OTAenbH~M TeMdTH4eCKHM KareropHAM: 

HH,llEKC TEMATHKA 

1. 3KcnepHMeHTanbHaA ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4eCKdR ~H3HKa BMCOKHX 3HeprHH 

3. 3KcnepHMeHTdJ1bHdA HeHTpOHHdA ~H3HKa 

4. TeopeTH4ecKaA ~H3HKa HH3KHX 3HeprHH 

5. MaTeMan1Ka 

6. RAepHaA cneKTpOCKOnHA H paAHOXHMHA 

7. ~H3HKa TA*eJ1~X HOHOB 

8. KpHoreHHKa 

9. YcKOpHTen~t~ 

10. AaroMaTH3d4HA o6pa6oTKH 3KcnepHMeHTdllbH~x 
AdHH~X 

11. Bbii..IHCJli-1TenbHaA MareMan1Ka H TeXHHKa 

12. XHMHR 

13. TexHHKa ¢H3H4ecKoro 3Kcnep~MeHTa 

14. ~ccneAOBaH~R TBePA~X Ten ~ *~AKOCTeH 
RAePH~M~ MeTOAaMH 

15. 3Kcnep~MeHTanbHaR $~3~Ka RAepH~x peaK~H~ 
np~ HH3KHX 3HeprHRX 

16. 

17. 

18. 

19. 

~03~MeTp~R H $~3HKa 3a~HT~ 

TeopHR KOHAeHCHpOBaHHOfO COCTORHHR 

Hcnonb3oeaHHe pe3ynhTaToe H MeTOAOB 
$YHAaMeHTanbH~X $~3H4eCKHX HCcneAoBaHHH 
B CMe*H~X ofinaCTRX HayK~ H TeXHHKW 

6Ho¢lH3HKa 

UeHa noAmoCKH 
Ha roA 

10 p. So Kon. 

17 p. SO KOn. 

4 p. So Kon. 

S p. So Kon. 

4 p. 80 KOn. 

4 p. 80 Kon. 

2 p. 85 KOn. 

Z p. 85 Kon. 

7 p. 80 Kon. 

7 p. 80 KOn. 

f.. n Rn 

p. 70 Kon. 

8 p. 80 Kon. 

1 p. 70 KOn. 

p. 50 KOn. 

p. 90 Kon. 

6 p. 80 KOn. 

2 p. 35 KOn. 

1 p. 20 Kon. 

noAnHCKa MO~eT fi~Tb Q¢OpMneHa C n~6oro MeCR4a TeKy~ero rOAa. 

no eceM eonpocaM o¢opMneHHA noAnHCKH cneAyeT o6pa~aTbCR e H3AarenbCKH~ 
OTAen OHHH no agpecy: 101000 MocKsa, rnasno"TaMnT, n/R 79. 

BonKoe M.K., HeaHOB A.H., TpoH~KaR H.H. P2-86-43 
~BYX$OTOHHWe pacnaAW HeHTpanbHWX KaOHOB B MOAenH KBaPKOBWX neTenb 
(y4eT KX~-nonpaeoK) 

B MOAenH KBapKoewx neTenb BW4HcneHw nap~HanbHwe WHPHHW ABYX¢oTOHHWX 
pacnaAOB HeHTpanbHWX KaOHOB, 3$$eKTHBH~H narpaH~HaH, OnHCWBa~HH H3MeHeHHR 
cTpaHHOCTH, B3RT e ¢opMe, Y4HTwea~eH KX~-e3aHMOAeHCTBHe. AMnnHTYAW pacna
AOB K L ... 2y H K S ... 2y onpeAenRIOTCR noniOCH~MH H KOHTaKTHWMH AHarpaMMaMH. no
niOCHWe AHarpaMMW o6ycnoeneHw o6MeHaMH o--Me30HOB " 0 ·~ H ~- H o+-MeaoHa 
< (700). 0CHOBHOH BKnaA B aMnnHTYAW pacnaAOB KL 5 ... 2y AaiOT MaTpH4HWe 3ne

MeHTW onepaTopa Q6, KOTOPWH YAOBneTBOpReT npaBHJiY 1\T= 1/2, 8enH4HHa Hapywe
HHR CP-4eTHOCTH e pacnaAax K L.s .. 2y onpeAeneHa c!JeHoMeHonorH4eCKHM napaMeT
poM < • HapyweHHe CP-4eTHOCTH, o6ycnoeneHHOe cooTeeTCTBY~HMH napaMeTpaMH 
MaTpH~w Ko6aRWH - MacKaew, OKaaweaeTCA Ha nOPAAOK MeHbwe $eHoMeHonorH4eCKorq. 

Pa6oTa e~nonHeHa e fla6opaTOPHH TeopeTH4eCKOH $H3HKH OHHH. 

llpenpiDIT 06-be.IUIHeiDioro HHCTHT)'Ta .ll,ll.epHhiX nccnenoeaHHii. lzy6Ha 1986 

nepeBOA O.C.BHHOrpaAOBOH 

'.':;!kov M.K., !vanov A.N., Troitskaya N.l. 
Two-Photon Decays of Neutral Kaons in the 
(Account of QCD - Corrections) 

P2-86-43 
Quark Loop Model 

Two-photon partial decay widths of neutral kaons are calculated in the 
quark loop model (the QL-model). The effective Lagrangian describing the 
strangeness changing is taken in the form accounting QCD-interaction. Decay 
KL .. 2y and K 5 .. 2y amplitudes are C!lefined by pole ·and contact diagrams. Pole 

diaqrams are due to the interchanging of <r-meson "o·~ and ~',and o""-meson 
• (700). The main contribution to decayKL 5 .. 2y amplitudes comes fromQ6-
operator matrix elements which satisfies tne 1\T = 1/2 rule. Magnitude of the 
,CP-parity violation is defined. by phenomenoloqical parameter •· The breakdown 
·ofCP-parity, due to the corresponding Kobayashi-Maskawa matrix elements, 
is by an order less than the phenomenological parameter •· 

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