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BBe.nemm 

B IWPaJIbHO~ MO.IleJm MeJIlKOB ( HMM) /I,2/EYKJIOH paCCMaTpUB8eTCSl RaK 

MelliOK,3an~eHHHft 6e3MaCCOBNMH HeB38UMO.IleHCTBYID~ KBapKaMH ~ OKpy

lKelUulll caapyza nuOHHllMH 1I0JIJIMH. T!JIOHH Mo r yT nponaxa'rs BHyTpb MelliKa. 

TIpu STOM' H8 KJI8CCU'leCKOM ypoBHe eCTb .IlBe 3KBUBa~e HTH~e qoPMY~RPOBIW: 

B nepBO~ H3 HMX lIHOHH B38llMO.IleRCTitIDT nCeB.IlOCK8~PHHM 06pa30M C KBap

KaMH TMbKO aa nOBepXHOCTH MelllKa I (~IMI), BO sropoa - IIceB,1(OBeK

TOpHI:lM 06pa30M BO BceM o6'beMe MeIJIKa /2 (KMM2). B ooeax qoPMYmrpoB

KaX KMM B npe.Ilexe 6e8MaccoBux nuOHOB aKcH8~bHHtt TOK'TO~O COXpaHRST

CK. Y'leT nuOHOB B M0.Ilemr MSlliROB HS TMbKO BOCCTaHa~HB8ST IWpa~bHYro 

OliMMeTpmo. HO TaroKS A8eT 0Yll\eCTBeHHHe nonpanza K CT8TuqeCImM xapas
TepRCTHKaM a,IlpoHoB 11-2/. 

Y'leT ~KTOB,ooycnonneaaax .IlBWKelilleM ueH~i MaCC H OT.Il8'fi1 B 

KMM,no8BMKeT l'lCMe.nOBaTb KOHKpeTH~s IIPOuacc~ rrpR ~~~ux lIepe.IlaH

~ HMIT,Ym,c8x. 

B HaCToRmstt pa60Te RCOXS,IlyDTCR CITRH-3aBllC~S CTPYRTYPHHS WYHK
IJ;lm CJf(x) n~p'80B8HHoro nporcaa H ~il1( X) nonapaaoaaanoro 
He~poH8. B p86oT6 4/ B P8MK8X KBaPK-llaPTOHHott MO.IlSmr EMpKSH noxa
8M, 'ITO CTpYKTYpHHe cPYHKIJ;lm CJ:(X) R CJ:Cx) , H8MePKe~e B r~6o
ROHsynpyroM paCCSIDUUl: rrO~pH30B8HHUX MeKTpoHOB H8 rr~pH30B8HHOM 

npoTOH6 H HeRTpOHe, B npe.Ilexe 6b6PR6HCRoro CKe~ Y.IlO~STBOpHIDT 

-"-, 
npaB~y CYMM . 

1.

f (~:(xJ - ~t(x))o/X z: t 'lA' 
r.n:s 'JA '" 1,254 ± 0,006 - KOHCTaHT8 axczaasaoro TOKa 

(I) 

HYMoHa • 

.nmr nposepxa pa8Jm'lHUX TeopeTH'leC1CHX MO.ueJIeR ~o orrpe.IleXHTb

9:(x) H CJ:U.. ) no OT.Ile~J:,HOCTH. B pane pa60T 5-7/ 61l.'rn f!OJIY'le-

H~ npaBRJI8 OyMM]J,lIJ! fI:C1.) R !JJ.n(X) no ornezsaocra, HO B STUX 

pa60T8X B KOHetIHOM HTora HCnOJIb3yeTCSl 3RCnepRMeHTaJIbHOe 3H8tICHY.s 

~I't ,a He 

RaK H8B6CTHO, 

3H8'l6HH6 

9H8'leHHe 

f}A 
f}A ' 

,n~'l8eM06 
nony'leHHOe B 

B paOCMajPHBaeMOf:t MO.IleXH. 

KMM /1-2 ~ ~'lJIIe coreracyee
CK C 3KCnepHMeHTaJIblUlM 3Ha'leHHeM, 'leM B ,Ilpyrnx RBapROBHX MO.Ilf.lJIIDC. Ka
'leCTBeHHO HYKJIOH-MellloK, OKPY~HH~ 06~8KOM KBapR-aHTRKBapROBYX nap 
C KB8HTOBHMR 'lH~iAm ITHOH8, cooTBeTcTByeT KaPTlnie KBaPK-~gpTOHHOn 

MO.uemr HYMoHa 8. 0'1'0 rr03BOJIKeT HaM paccMOTpeTb ~:(XJ H 'J;(X) B 
paMKaX KMM. 

B Haille~ pa60Te ~ l'lCnMb3yeM ~8r~aH KMM2, 8 sqqeKT OT.Il8'lH 

, 
I 
I ... 

YllHTUBaeTCK B ,Ilyxe pa60T /3/. Pe3ynbTaT~ CpaBH~CSl C He.u8BHO 

'leHilllMH sKCnepnMeHTaJIbHHMH .IlaHilllMH: rpynn~ EMC . 9 • 
ll~

a';"":'r ; -- • 'I wu...,...... . _ , "', 

Cil~);i~ : 

h&H:.!l '.. 



RarpaggnaXH KMM H aKO»a~~HaH -RpHOT8HTa 

JIarpaJUrnaH KMMI HMeeT OJIe.n;yuqIDt BltIt Ir.t; 
xo-: =[i ~r)t¥""ar'-C({r)-R>]ev -,t~ 2j(rJ(~il(r)os~(r)cf(r-R)-i-

- ~- (2) 
+ J (~iT(r)) ()I'fflr)) - ,1,1. m.lo "'~(Y') . 

AKoBaJI~llli! TOK HS (2) IIOJIY'tffieTOH 0 IIOMO~IO npeoopaaosaaaa 

~ lr) -> 9(r) + i it US ts q(r-J; iTfr) -> ifo-·) - in- W 

-114 (t') ;; -f: i(iJ)f.. ts L 1(r) 9-v +frr ~7r(r). (3) 

JIarp~aH KMM2 IIOJIYlIaeTOH BS (2) 0 IIOMOIItDIO OJIe,ItylOmero npeocpasoaa
12/..HRfI 

CNr) -) 9(Y) = eXf [i:C m,.)4's-/J..fff ] ur) 

Z(r) z: [i i[(r')o~~ Q{Y"j-8]8v - J f(~;tl(rJ cf(r-R) + 
~ -;> (4) 

-I-1(a lTm)( J~lT(rJ)- 1. m.t1Tt Yj -f- ~- ifir}if,l'4tfs(-C iJ.,lrTYJ) 1(r) 6l vJ ?' ,t. ..tIlT 

_ .£ D(r)rr-i~[jj{r} aiiYr)]itr) (}v
.1;1/ 7 , • 

COOTB8TOTBeHHO aKOHa~~~ TO~ IIonyliaeTCH 0 IIOMO~IO IIpeo6pasoBaHRff 

'fry) -:> 90-)- l'·t (W;c-;r(YJ)r{r') iffy) -> if(y} + Ci!irJ' 

.ft.-

IIJf (r) = .1- 9(t')'tt. '(~9(r) In dr il {;-) -1- frr}o.A..cI(r)[~:>ifi,.[}(5)of
, - .t i"'" ..tfff I ' 

CpaBHHBaH (3) B (5), MOmIO HaIlKoaT~ 

If(r) !KMH.z) z: 4 tr) (JHNi) + f.flr(~) ) (6) 

oJl.J1{~) z: - ~ i(rrj i;.9{r) ["'f7"""O-JJ. 
,lIlT / (7) 

AK01iIaJILHYIO KOHOTaHTY ~ MOEHO OIIpe,n;eJIHT~ HS (3) 11 (5), T.e. 

~ <tI/i- ~ //'1) z: ~';;' Jdl e,rr~NI!f...(rJ/ fJ) ) (8) 

rAe IIi.> :::'-!l; (INo) + 1\ ~ H'J.ltlo») J 

E/II- Ha 

i\ = 1. - JNo><Nol 

cIMsB'ieOKoe cocrosaae HYMoRa B KMM. 
B pa60Te 171 B OTaTHlIeOKOM IIpB6~eHHHJBoIIonbSYH ~PMarrHSM, p8s

BETbltl: :e II!. no~ oJIs;nyDIles nspaaeaae ,lJ.JIH ~It-

Q ( ) Wo f S '2(rJ 6- n 2 S" R.. 8 n } (9)ali "MMi z: - 7 T ~N +;;: "'If +;:;- Art"'"" a '#A1T3(Ul,,-i) \ ~ •4.Y.LT 

C nOMollibIO (7). (8 ) 0 YlieToM OT,na<m IIOJIYlffiM 

o~ - 1.-1.0 ~ (ZN l .d 2. jdl( 1'2 F(J<J l).(lCtZ) 
Pc -155" (c.Ja-i) .,,-.t.f; - wJ«(~("J-NIW'+W".) (10)0 

- (OM. IIp:wrOJKeHHe). 

TaKRM 06paSOM, 

~A(jCMM2) 9 l I' MMi ) of- 09A (II) 
A J 

pe3Y~~TaTH B Ta6~. I. 
CTpyItTypHH8 mxmm lIi IIpaBMO 0YMM 

B npeneze 6~8pKaHoBoRoro oKe1t7mHI'a (V J q2.-" oP j X z:-.J.~~ ~Kom-
POBaH) OIIHH-saBHOHMHS OTpyKTypHHe ~HK~ MO*HO BHpaSKT~ ~epe3 nnOT

HOOTH IIonRpHsoBaHHHX KBapKOB /10/ 

~; (x) ~ : ~ a; ('I! ()(J -, ~:(W.J), (12) 

rne Go. - sapan xsapsa C apoMaTOM 0. , tV=- n lJ.JI:R P. 
C IIOMOIlU>IO anrecps TOROB MOEHO IIOK8SaT~, liTO npanaao OyMM ,lJJ!.fI ~:(J() 

HMeeT BE,IJ; 

(13)lc;:u) olx =: s. <N11 'f Q:L ~~ d's q\tV 1)
o ~ , 

r,n;e 9 - BO~OBafI lPYHKI.WH ssapsa , 'Ii» (f~- - MaTPl.itU:I ,IJ;3paKa.

Pf 11:s (13) • EOnOJI~sYH lJ;IH JI8rKPIX KBapKOB Q. =~~ 1:.""1 nOJIYliS9M npasa-
JIO oyYfM EJ,epK8H8 (I). CpaBHEB8JI MaTpFIRlie 8JIeMeHTH B ~e:BQI ~OTH (13)

LU R (8), HeTpy,TI,HO y6e,1J;1!T~OH B me SKBBBaJIeHTHOOTB. B paoore /91 'B paasax 

KMMI 6wm IIOJIY1I8Hli OJIe.n;yIOmHe BlipaJKeHKfI: 
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'I 

Ta6mur,a 2 

f 
t 

~P(x)dx :: 61. (w~i) [;- Z;YJ-.tf ~tr +:: F:.TT +: P,vAR] (14) 
o 3 tv o . 

J
1

~"(1-)(jx .: .s: ~ C /0 ftrr t- 2S f),/T -.!i. eAIT ] (15) 
o 6 J(Wo-J.) L 2:;' (2/ 9 . 

llpll Blffio.n;e ( 9), (14) II (15) YllTeHH mIsrpawm (a- 'J- - Ha. pao • ) • tJY~THBaH BKn~ ~rpaMMH e Ha pne. B KMM2,eooTBeTeTBeHHO,UaRY~ 

r
! 

QP(x)dX =.s: ~ [.ff2(1"1.- s f?,,.,. + So 8.« +~ e -'£f!.'](16)
~ 11 C 3(WI>-~J 3 ;N 2+ /til, u " 9" W4!r 3 'Alii" 

f
L

~"(y;) cJx t: 6i. J(~:~) f.z7 efT r ::elr -I- e4ff - jO e;J. (17) 

PeSY~DTaTH H oocYmneHHe 

C nOMo~IO (9)-01) II (14) - (17) nMY~M B CTSTHqeCKOM UpIIOJm
~eHKH H C yqeTOM ~KTOB OT.n;a~ COOTB8TCTB8HHO cne~e pe3Y~DTaTH. 

B Ta6Jmne I upHBe.n;eHo saaxeaae l}0HCTSHTbl: aKOHaJIDHOro TOKa fj.+ • B 
Ta6Jmne 2 npaseneao snaxeaae J ~('K) dx • 

q 'i 

Taomma I 

RMMI KMM2 

(((;,&.l) ~... (c.lC&i:) !j,,(OTI) 9~ (ciOor.) 'i1.(O".) 091'. 'I~( -}~Ql-) 

0,8 1,00 0,99 1,34 1,33 0,34 
I,254tO,006 

0,9 1,03 1,02 1,30 1,29 0,27 
I,D 1,04 1,03 1,26 1,25 0,22 
1,1 1,04 1,04 1,22 1,22 0,18 

:1 

llplI BWmOJISIDm ~It H OOOTB6TOTB8HHO ! J:~x)dy... Mh[ HcnO~DSOJ38JIH 
SHaqeHHe KOHOTBHTli rrAItv - BS8HMo.n;e!oTBM .JJ,.-VN ,uwryqSHHOe c 
y-qSTOM ~KTOB OT.n;aliR /3/ (TSOJIBIJJ3, 3). B paOOT8 /1,77 sra KOHOTaHTa 
paCCMaTpHBaJIaCh RaK cBOOO.znu,dt napaMeTp. B HameA paoore e,mmCTBeHlWM 'f ~l' 
CBOOO,lUmM rr~paMaTpOM Mo.neJm JmJIJieTCH pa,wc MeUIKa (l. • KaK Blt,ItHO aa lq 
Ta6JmUbl I it 2,BRJIa.n;oM OT.n;a"m It 3A MOJtHO npmreopeTh. 

4 

3",ct1,ep. /9/ 

:r £ J. , .t. 

RMMI KMM2 

l " .jlJ.fcf.>d~ J7:'('f,)d't J~ ([()c1,(.P'Cof.....) J S/'Mdx J9,Mdx 1f!,(ItJJxo J. d t. () .0 o ' " ( 

0,8 0,I58 -0,0091 0,I02 -0,122 
0,9 Ot~62 -0,0079 0,II7 -0,098 0,II4±o,OI2 -0,077±O,DI2 

±0,026 ±0.026 
1,0 0,165 -0,0067 ·0,I32 -'0,079 
I,! 0,168 -0,0057 O,I~ -0,066 

Ta6Jmna 3 

(rJ!,(qw.) (*7:~J:j~I' (f;~)~r~. (f~):7J' l 
f"~,,, 

t
"ra' 

0,8 0,0532 0,0453 0,0848 0,07I5
 
0,9 0,0532 0,0466 0,0809 0,0703
 
1,0 0,0532 0,0477 0,0779 Q,0693
 
1,1 0,0532 0,0486 0,0754 0,0685
 

CymecTBeHHliM OKaS8JICH BMa.n; TOMOSaBa - Be:AH6epra, KOTOPOMY COOT
BeToTByIOT ,IU38 : noo.ne,1tli:HX OJIaraeMHX B ~aI'pBHJKH8He KMM2 H n00JI6JtHee' 
czaraeeoe B (5) (OM. .nHa;pBMMy e aa pac .) . 

OOHOBHOa BM8,l\ B ; .r,1/!.) d)( .n;aIOT ,IJ;HarpaMM!ll (a) , (C:)· H (a), 

B B /it''')d~ .zmarpaMMhl .(B) H (e). BKJI8,llli mISrpaMM (C) B (n) B aToM 
OJIYqae np1:l0JmSHT6JLoHO COKpautaJOT ll:Pyr .npyra. 

OTMeTRM, lITO npoozeaa ~ - B~OBO/ lTN 11 '(N pacoesaza T8KJKe 

ycnemHO 6una pemeHa B pBMKaX KMM2 2,3. . 

ABTopH r.ny6oKo oJIaro.n;apHH TI.H. Eor0JII06oBY II r .B. F'4'iW0:ay 

sa n~e3Hlie o6oy~eHKH. 
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ITpIDIOJKeIrne 

~eCb l1pne,n;eM HBHIDl: mm BhIp8JKeIDlli, llCl1OJI:DSOBaHHHX B OCHOB

HOM TeKCTe. ~~ ~C110~:D30Ba~H c~ep~eCKH-CHMMSTpR~oe CTaTMqeCKOe pe

llleHH8 MTI1 III! . 

. , )~( j(wor") ) -!·w"o/~ 
- <-v 0	 o p.. :f.e~ (r'J ( 871 (wo-i) 12. 3 ~:l(WoJ ifF J~ (~) . 

,IJ.1I.R: ,n;BmKYmerOCH MelllK8 HMeeM 

q_,(r) = (i 4- (~oi)p~ + Jf//2) 7(1")
f' .,tM 8M.}, I 

r,n;e w~ = 2,04, M -MaCC8 HYlt1IOHa J~(W[), J~(W~) - ccI>ePHqeC

Ime WYHKUIDI EecceM. 

llil:oHHoe rroae :
 
. -34 r J )-'/2 ( ~ -ii.)r-;; )

7/(r) = (2. tt ) Jcll<-(.2,uJ~ o.Oc::.)e. + d.C .
 

raMKH:DTOHM8H B3aHMo,n;enCTBRff norryqaSTCH H3 (2) E (4) 

H~s. z:~;If J9(Y) ~s ('rtICr;) 9(,.) 0(r- fL) d-: (RMMI) 

fJ _..!:.. Sq(r) s"ts et ~ (T(KJ) q(r) evdr'. (KMM2)n'J. - Jf II
 

O'1'H raMHJI:bTOHH8H: 9KBHB8~eHTHli /2/
 

9 _ 51 ... ~~~ c = 9'3 M ~B . w ..= I~J.+ ""l.'J{j ... IC- V j • 

v_ i «. (")r< 

BepoHTHOCTH 2: , ell , eli , P,.,.r.rr t Pn-tr
I 

, COOTBeTcTByIOO.(He 

,IJ;HarpaMMaM H8 pRCYHRe ,1:iMeIOT BM 

z, ={i + 3 (fmvI4I)'-r ~VUI(l::.t.)[&~K) + 6!:.s"')Jd~ri31. 
IT ~ 0 WI< WN" zs: J J 

r- (~) 1. 
f:TN N	 .) 

ENC¥-) +w"-Mill 

6 

/' (Il) - ._ i.. 
'='....4 - ~(«) +-""/(-M", 

U (!'-It) z: 3J1 (t::t ) (i'+ .s: + £) (i + ....!-)-i
j(. ~ M~ 8M£ Ii/!.. 

U"Ia( /C~) .::: 3J~ (K,..)
 

KR.
 

(y) l>O Y l (1.,tc:t )2 - -	 3 z.; (1("))l f " u (~I!-) + 6(1L (;~(/f:.) J« 
#/1 - l. lir..wv W ,lVN 

lim a K 

() - _ ~ a. C"J (f;~~)2J0-<3 Kf(Ul.(lClt) (i + ~"'1 G~(tc.) olk.rA 1/ - ---=- "'Iv --J,-	 "'06 
3/1 J1'1 Q wI< 

. 0'0 e; ( ICl.)P. _ 8 Vi' ~ ('J (.f.(") . r (rJ) j K Yu ~(IC/l.) i + cfl1 L 

"	 {) ff - ;u... / n""J'I J /1,..-/3 f;NN G,Nd
3 n 1011, o WI< 

J =Ii:! I fffNN .IJM f 

3HalloK (r'J 03H8'1lEleT, 'lITO RCnOJI1>30BaHH nepeHOpMRpOBaHHHe 3H811emm, r ,e , 

~ 

f in (0, 
to) [1:70'-. ( :L ) 

.."'/II :: i J "iN 1lil'l 1'l f [TN'" z: J,IivN 1. *" kfl. 

o )1. v<>0 LZj _ 1. -+ (fff,....N j K fA (J:.(l.) df<. {c ~(fc.) +- !!:.. Go. t(k) + 
- --- tr....N $" IlAJ 

Jt\1a/f d W K 

+ ~ r;,;K) r; , Ie) 7
is "}I ,.,,4 J J 0- "

J 
1_ Jl (t-:,Jctl f K 0.0:·12..) FrIL) .,I
elf - 16 ~/ /i~ 0 '-VIC. (((te) -M,./ +Wt. J
 

If{;J...: 4)0 

F(l') =1J/j;Ldr';';(¥) i.c~!;!) J~(~") l ('-'d-i) f2-oS~Y~)' 
M -saooe rmOH8. 
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lQ.)	 (0) (C) 

if,
tt	 ,,-7( 

,. .......	 .1 r \ tJ 22'" '!. 
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,Il',MarpaMMH , .rr.aIQUtKe OCHOBHOit BRJI8,IJ; B s: H J~N(X) dx
 
o 

B IDv1M 

J!HTepaTYpa 

I.	 Theberge S•• Miller G.A., Thomes A.'N. Can J. Pnys. 1982, 60,59. 

ThorneR Ae W., Theberge S., Miller G.A. Phys. Rev., 1981, D24, 216. 
2.	 Morgan M.A., Miller G.A., Thomas A.W. Phys. Rev., 1986, D33,817. 

Kalberman G., Eisenberg J.M., Phye. Rev., 1983, D28, 66. 
3. lOpOXOB A.E., KaHOKOB 3., MycaX8HOB M.M., PaXHMOB A.M., 

OWfi'1 P4-BB-708, .IJ.y6HB, 198B. 
4. Bjorken J.D., Pbye. Rev., 1966, 148, 1467.	 -, 
5. EIlts J. and Jaffe R.L. Fhye. Rev., 1974, D9, 1444. 
6. Jaffe R.L. Phys. T~tt, 1987, B193, No I, rOl. 
7. Schreiber A.W •• Thomas A.W. Preprint ADP-83/T54. 
8. K~t1 J., Weiseko! V.F., Phye. Rev., 1971, D4, 3418. 
9. Ashmen J. et al. Phys. Lett., 1988, B206, No 2, 364. 

10. K1IOY3 q}. KBapRH H naproas - M.: MHp, 1982. 
II. Chodos A•• at ale Phys. Rev., 1975, D9, 3471. 

II: 

PyROTIRCD nocTY~a B K3~aTanDcKRA OT~~l 

22 .rr.eKa6pa 1988 ro~. 

3 

,[(OpOXOB A.E ~ " :«aiIOKOB.S., .PaXHMOB- A.M;; 1'2-88:-888 
CIlHH-3aB-HCPfMbIe. CTPYKTYPH!?~eq)YHKn.HH"HYKJ10Ha 

B KllpanbHQH ~O.neJ1H·.N.eillKOB 

c ytleTo.M aq,$ej(TOB' O't,Il;a'tIH 

B paMKa)\KHParrBHOIf MOp;eJlH MeIlIKOB /KMM! HCCJIep;yIOTcH 

cnHH-3aBHCHMbIe' c rpya-ryprrsre .qryHKI.J;HH nonapnaoaaaaor-a urpo-". 

TOHa g~ (x ) II riOJIHpH30BaHHorb HeH:Tp-oHa gf (x'). Ilonyxeaaste 
3 HaqeHIU[ B p axxax KMM C O,O'beMHOH: 1Tqq. -CBH3bIOXOpOmO 

cornaCYWTC~ C 3KCnepHMeHTanbHbMil gaHHb~H rpynnM EMC. 

PaOoT8 BbmOnHeHa B na60pSTOPHH TeOpeTHqeCKO~ ~1l3HKH 

OH~H. 

npenplUlT 06'b0J!"HOHIlOrO HHCnfTYTa nnepnsrx HCCnenOBaHHH. ny6Ha 1988 

nepeBO~ anTOpOD 

Dorokhov A.E., Kanokov Z., Rakhimov A.M. P2c-88-888 
Spin-Dependant Structure Functions of 
Nucleon in the Chiral Bag Model 
Taking into Account Recoil Effect 

Within tho chiral bag model (CBM) the spin-dependetit 
structure functions of a polarized proton g~(x) and po
larized noutron g~(x) are investigated. The results 
obtained within CEM with a scalar "qq coupling agree J 

with EMC oxporimental data rather well. 

The invontigation has been performed at the Labora
tory of Thoorotical Physics, JINR. 

Proprlnt or tho Joint Institute for Nuclear Research. Dubna 1988 


