$ek ¥s5H Eﬁ&%ﬂﬁ&%ﬂ Vol. 6, No.5

1982 % 9 H PHYSICA ENERGIAE FORTIS ET PHYSICA NUCLEARIS Sept., 1982

HNBREN S BT EREY

EBR XFFR  REER

N X B (# B X ¥

HNARAFHAERA O E-FRAEIANRIAN-NERCETE N A K
BEBE, RUMTETEIRERREHBSL, ERNATE R, 45 TFE
B mE. BARNENERERIAE > I HIE, #—FAANE Y HRE,
RANKRFT BRW Bjorken HEMRBPHFER Fi(§ ~ Doc(l — O MEE
BE-AFWITHEN, ENEXLHE F(5) HEARERA 04 SE<1
WERB&E A '

KA, BHRSFBRBEHEDY GREBER) EH SR TR R ERS T 5
AEERRBR. (BAER A TahAmE ke, Dﬁﬁﬁ%ﬁimxbﬁ%ﬁﬂnu%ﬁ P
EHE#T RADEITIE, -

Jaffe®™ MHET BT REIFRE MRS, KERRE TR Borken $REHE, WA
WRm Adler, FERMELM. EhTERATRENEKRES, +-SHBARFE. &4
E= 10, Fu(8) #= 0, AXTHRELRE F.(5) AHR/NTE. BINEE~ 0, F ()~
0, XBELRAF. '

v-N(W-N) #8487 1 3 K 8 &R A RE

Barnhill 0T et al.™ %Eﬁ‘ﬁ&?%ﬁ%ﬁlﬂ?lﬁ, SIARERLEBREN D H-5
R RBIT:
‘/’uf(ztzzzs) = ¢aﬂ("1":"3;}’) = ‘(27‘)_§¢’_"p"¢a5(f1"zfa) (1-1)
Hih oz =1, +y, 2 MY SHIREFRLELR, r; REFENTROGLRE, o
RERNHNETFECREBEMBRE). YBRTFLTHIEESM p=(M,0) K, %
Paulrarars) = 4 ulr 1)qa,M(fz)q¢,M(fs)
ifo(e|r;| /R)U,, ~igr i
e qd'(r‘) - ‘_\—/—;l-’ [ (o 7' (;i)ll.l(le/l T;T/RO)U,,,] ‘ (12)
6=, —1=2.04, N*=6%/2R}(s — 1)sin’%

A3 19814 1 B 21 BlIE,



8 s 4 ERES: RONKEHSHTFEREN 561 .

B4 IREK R B
e+ T +p|eCirs =0 A
ri .

BH—ZEMTH r-N ﬁﬁfﬁﬁ%
Sy = 8y + 1(2x)'(p + 9 — pNAM(D) Z Sd%,d’r,d’r,c iy

X g (rirars;y = 0)(e YoYp)(;)‘/’ap(fz"zfs,}' =0) (1.42)

K(DFRRE i MERBE. EEL&T%%'—??EH&HAﬁfE!ﬁEOEEWﬂ‘;ﬁI%

MBRIMTUBE N THAR:

a. RWEKRBITEER—NMYBEEKNES, 'E'B*JEEEJEE’JTFH?EH%/T

b. #EH—ZHEMRLZE s ERETHB 4 =0, B yo = 2 = 1, LR ER(LIb) hER
W E LR —RME R, g R A — Az AT,

c. HX v-N HEERRKRETEER Y NEK. ¢ RAKER fn®fz®fn H
(14)E:

sti= 8 +i gd‘y Z SngA”(fi + y )bk (R; y)(Qf°Yp:'<;>¢up(R;y)

| =%+{wymw (1.4b)
H RS ERER - -
AF() = A*(r + y) = T 45(q) (1.4c)
 BAERMNAURTHRNBESMUTE. RIBIAZER r-N BRREREX &
¥ )

¢'+(3’2)¢’(’-z) (1.5)
()
Kqﬂ zp=r;+ Yo Ti= (0’ ri)’ l’OCR‘B,OCV“‘. gl& 1_? ﬁ?ﬁ’i‘ EIEQ: —ﬂﬂﬁ ,-‘l’ﬁﬂ(y)_

RA L™ WRA, N2 RH Lorenz &, FHEQS)H, 4,004 (2)(r0r%) X
#(z1)~ L“ &rip*(z)d(z;) BIRFR, T &Pr./3%cdV/V R Lorentz RZEH,
FRODES DT HESEEE:

T OEDHELIRED

3
1oz 7 4

[‘I’+(zs)( 7°0r)wd(z)

4’(31)
—= ¢(zz>} = 6(Rsy) = | Pods (R (1.62)
'\/1 &(z;)
Ho,
¢,(y)=1/ M __ -ir3ay, Lapy atr] = 0%p — P') (1.6b)
(27¢)3Ep '
‘pP(R) = Z bq,ﬂba,fba,ﬁqa;ﬁ(rl)qu,?(ri)qa,ﬂ(_r!) A ' (1.66)

{ba,'r, b;)p’} - 8iiaaiﬂ,-83(P - P’): [‘f,b:-'] = [“I:bt"] =0



562 7 w -y A5 B i ’ A

Y op=(M,0) B, 9,(r) BE &= 012K, RIHELEN b0 B 2. BB
P W] Tk,

B WK, bo— | Popsotor, WHE:

#35,(0) =57 = dp(y), e~ Ip(R; 0)e? = $(R; y) (1.6d)
R(.5)%E%:
L) =, § PRORDLOPT)0d (r + D&(Rsy).  (L7)
123 . ,

RATER s BT, BhEH—ERN:
lps> a) = [(22)2E 1¥afbt bt 5% 0).
MFIRAE

gf;i(P', Blp, a) + i<p', g Sd‘y.‘ﬂﬁ(;v)‘ma>
= 2E(22)%838%(p — P') + i(22)8'(p + 4 — p')4"(9)
x 3 2M | PR b5 R(OT7 Db RD). (18)

 ERAEDER—ER, RAER (22)°4EE):, ZBIBEH D E~E' ~ M, |
BA.DHR.

RATA H(L5)B2E B .

¢+(zx)(9707p)(1)¢(z1)

o) =2, fdfg [ &*(z)b(2) } (1.92)
o $*(2:)(z:)

LI (y) = 42N () (1.9b)
BT B RS H SUQG) B o |

' o &t ()27 ) d(2,)
AOEDY ff—R [ 6 (a)d(zs) ] (1.10a)

e _, ACHITEN

&L 11(y) = 4™ (9)Jaly). (1.10b)

AR RIVEINE BRI E— B ,
a. BT LyG) BER, 420) BRE 4 Ji() HREE, Bi (1.6 EREFE
BALEH: .
e 7 13(0) e~y = J3(y) (1.10¢)
b. HAVERRSEEH QCD MEARE, RITTW ¢() G =1,2,3) HERE
RIS R —A=E Hilbere 23 MRRS &, H AT RIGEHEN:

& [4 o] [ou] [t o] [d]t [or
b || b | =dxdz |, [da||da| =]tz |5 || =]oa}]. (L11a)
b5 ‘P; % 4’; U 4’; ‘f’s‘l’; - Ly ‘ ‘p;-

Mif:



¥s5H EBERS: SNEETEH5BTFERER 563

A d [ &5 1] &, o]l [{d i}
Fals (2| =|[&: &21), < Ba > |2 |¢ = |{ &> 42} ). (1.11b)
&3 & [&s, ¢s] ds & {&s, &3}

T BETENEERER

*’Jﬂ?(l-lo),ﬁﬁ]_fu%fﬁ I-N SRR TFBSKE wi,
Wk = EE Cap| 72+ (0185 )C80 | 1(0) |ap)s(p + 2 — p)

T Bp’

- l j dyer¥{ap| I (v) | 898y’ | 150D | ap)

4# Bp’ .
- S dyeitap| LI (3) 5 J3(0) 1| ap) | @.1)
ERHEBE—FAB 120G) WEBHE (1.100). Jatfe BHBERMQ DR H R, BE

HTRALBASHNRERNAS TR, TTRHQLDAREATXRAS RN,
- FAQ.10b)R(1.11b), RATA: .

(724G, 2(0)] = ZS —ie-r,—r) PRPR’.

1 28

‘1;(51)1-'7144’(31) J"(z;)ll’ .‘I’(Zl)
X[( o+ (2)¢d(22) ), ¢*(2)d(22)
o+ (2 )¢ () ANEATIEY)

= Z S C_i"('x";) &SREPR’

6
1+33 2

‘ Pt v {d1, ¢T’1}1'7p¢1 :
- ( P2rold2s B2} veds )
. Giro{dss B3} Vo
EHEE ¢(z) = b o) =&},
HER[91, M T I-N FE i, EXEETAERFTENR R)‘E‘a%ﬂéﬁﬁ(z 2)H
BRMETF(EEQ.2)H ¢ RETHBD):

{‘»b(’) (I'J(z )} (;-;3 Sdak Ke e~ ik (s—n")

Barol s Bilreds

(«M'n{ ¢ys PLIA® ntbi)
& ro{dss B3 trods

22

(2 )3 Sdak —1k-y+;l(r—l") (23)

#(2.2).2. 3)ﬁk(2 1), FAQ. 6a)ﬁ_ff€=
t(ﬁ-ﬂ-—Zk,-)-y 1 2_1\1413& ﬁ,%
Wh = 2 S " Zay ® %;% 2

X Z {(S der,dar;’{ftigl(rl)Y;'y;Y.q;‘(t;)ei(il —ar, __,‘))

a3 dy

7'1-»23



564 . R R Y E 5 BEYE Re%k

T V' ] T
X H([ d?ridarikft'ia,(r,-)r,,rpyoq‘i(,,_) R )}

i=2

X Ta[ btsbt:bt‘(1‘15)(,)b,lb,,2b¢, I Ta)

——I-Z"d‘yci“_ﬂ'; key

47!‘ 1-»28
(Ta| 83,5205, (A 2D who,be,bs,| Ter) _ (24)

REF—T 2y B @ (14— D k) B-TWE e (1-p+
), CENERTRE, R |
i

Ta¥o¥> ™= Sppre?’ — 00067 V55 Sppws = Bupfwo + EpaBor — Emroo (2.5)

i B TR [81B0TH 185 —g,r URBBARE WP, &3
2. {Talbtpt ot (A2 )wbebube,| Ta) = > (Talbt (329 wb. | Ta)  (2.62)

PAE(2.5) B4 % T B 123 25, TARR S g, ikA:
D {Tal 6t (24 wbe, | Ta) = >, {T|5:(a2)5,1 T) (2.6b)

XE |T) REESET, MADNERTUNEASRER. SLFb. 5

W = s ) 0 (g = 3 b) £

éaj!éa.k—s a ’ i(.l"')(r’—r;)
% 2k, 2k, Sdar‘dsrlq(’n)knq(n)e

X f[ sd’rid’r}i(ri){iq(r;) thy- o
i=2 '
X > (T80 T) 2.7)
RIE(SLI8]) ‘ § ,
Eda'ds""x’)*fq(r')e-"-(r-w = gk(zn)ukﬁlrm(a,ﬁ)é — Ty(a, DI* (2.82)

j PrdrG(r) i rog(r e T = :_: k(22)4RS| Tu(es ) + Tule, £)1*  (2.8b)

st  TuCe, By [ #axiCen)i(Be) Giim 0, 1)
f = IRy = IIIRD, = l/lll’ 18' = kR;

X da’(x‘Tw(‘: p)’%l - Tu(‘,'ﬂ)”z

1 Y (ki o o Vo hpecrimt)
X {(Zz)‘ I Si’/{,‘ Eridrg(rrdrog(ride - d }

i=2



%55 ERRS: AORKEHSRTERER 565

X > {T|62(2*2%)8,| T) ' - (299

—. MN°R} | (2z)? 4 ‘
PR S 7 (” +i
— 3 k) k| Tue o8k — Tule DI
1 N'CGY'RETY pi(Toe. 8)
X {(27?)5 4 ’]:[=z dakrl Tm( s. ﬁ;) .
+ Tule, B,-)l’} 2 (T ()b TY (2.9b)

HpBEik ' '
= l”Rog lkl—'quo: B; = kiRo . (l= 1,2,3).

Lk(z DOARMEEH:

. WP RIEEH.
b. é’l E>1H wi =0, XRHENNZE Bjorken &FE'F
lgl =@ +M . (2.10)
T 4-BRFEER p= (M, 0)): :
M+ — th.—O qg=~F +l¢,+k, (2.11)

L+ EM = lq|=|kx+kz+ks[<]h+kz+lta M+ 9, ‘
E<1 (2. 12)
BATTR (2.9) 5 Jaffe BN RIE—HLE. ﬁﬁ])\?@ﬂﬂﬁ (2.9) Bk 3-3HE

FiE, IR (21)35’(1304] R le)(lﬂiﬂﬂ Re BXTREERRRIE, FH M (2.9) &

T%ﬁ ki RUL Rok; pTBR ML), ﬁﬂﬂ%%éﬁEﬁﬁ?ﬁ* Hrui'mﬁgﬁ&%@ ka
= ¢/Ry =~ M/3 T

o(m+ - Zk.)-=a(4°+e/Ro 5}

B (110b) i, j GE s bdPradrs = 1, 1 (2.92) PIKFES FIRITHRRES % 1, T :

W= A”%Rg (c‘, iRSj> S Ph(P + o/Ro — k)| Tu(s, Ok

~Tu(e, OIS (T|62(2425)8,1 T) (213)

He o, BMERET, RRAGGEHESERENE, T Jaffe™ NG REHT, H—
TBERTF R}/ RE(213); RE TR AR, ERMNES IR, BN TRH
(2.7) HEMER (2.5) BT, X 4+-FRFENER. BQI13)5 Jdffe HE—TAR
RA—TLE, RIE ¥ = ok}, WHRMETRQSMEIRE PV, RABN. RN
BRI BRSNS 200 B B PSR, RERESAZRFEN (292) RESUN, 4
AAE (2.13), XEHERMEHBEEN (1.11ab) REBH.

BEHFA - RFERERS (2.9) iy Phdhs, EHRE:



566 R EEE L E " ® 6B

W = MNRY (&)3 S.M& . Sﬂdp '

2z Rlq|
x 20 (B Bl |1y 0h, — Tue, I

X le(e’ lgz) + Tu(e, ﬂl)l |Tw(33 bo— ﬂz)
+ Tu(e, fo— 812 D (T |62(22%),| T (2.14)
K4 Bo = (’(z + ](a)Ro =g+ 85 B 5 HIBRAIRA:
B = |kh—q|Ry= |k + k| R,
B — gl Rl <8< (ka+ k)Ro= fo
Hh=2+M—(kh+k)
T0<g <(4+ MR,
#E Bjorken #PR(2.10)TF,(2.14)i%H B/REY Bjorken FREEHE,

(2.15)

=. Biorken W iA E~1 W¥EATH
S E RS T R Ak 343

ﬁbe%@JETE’J Bjorken $REEHE, RITIRAML FHBENEABEY™: 4 *BBK
i HE B AR IAREE © ~ 1/4/ 02 R, UEF R AN EEER(BEREY)ELR
RATRE. REREASRARE ¢HBTE p+ i~k p RERASROHR,

|P| ~ 1/Ro; B | Pamas] ==E<< lql, M k=g +p, H:

gl — 1Pimaz| < b < 1q] + [Pimax) > F: gl Ry — "1<ﬂ1< lqlRe+ ¢, (3.1)
. e MNCRY (Ro\ (195* gidp, (%o
@14 mp; wer = MIERE (Roy (7 B (% a7 (s, )
BT o < |qlRe, HAFAPERM, BRED 8 BEY (IR (A £ = lq]), XiF
ZE Bjorken Z&#(2.10)F:

Bo= (ks + k)Ro = (M'+ 90— k)Ro= (1 — E)MR, (3.22)
1
E—q)+ 5 (k—q)
& jk (B~ _ ( P+ k—qr L (320

k: k]l = |q]| ka k> o0
4 o H{0 . .
o wpr = MRS [0 0 [ (g p)peit

:rz (ﬁ'o 8) .
X(Tm(e, ) + T (#a ﬂ))(Tm(e 132) + Tu(") ﬂz))z -
X (To(e, fo— B2) + Tule, fo— BN O, T 165288, T  (3.3)
KEPE’.*& ¢ == 2‘1R3/1-3.
FRBE 5 0° T%, NGI)EEEH:
a. B BIREY Bjorken FREFEE WP = FP(E).



w5 &EE% ﬁk’]ﬁﬁ:zﬂ'—iﬁ%?&ﬁﬁ& 567

b. ¥ &=1H,H fo=08 FP(E=1)=0,
RIBERRBI & ~ | PEHER, HXH fo = 0, MifoE(3.2b) g =~ 0, (3. 3) Gk
HE IR :

Fo(E~ 1) ~ ’1"6R° eM*RI(1 — E)(T(e o))«szmm«mm G

L FP(& =~ 1)oc(1 — &) o (GS)
Eh AR o> 08 Twle, fo) BIRM Tu(e, fo) =0,

HEEGSROOREHESAMA 84 + 9 — k) B4, Eaﬁﬂ;ﬁﬂ@ﬂﬁk%ﬁ?ﬁ?&
RNTRARAEGELENT, BEEAHRURIEH F,(G~ Dec(l —5). #fIZ,
LUEMERRREHICINE, RITEFOHBEN: -

Fy(& =~ 1)oc(l — &)™ - (3.6)
XEBEHRABTEEN F (5 ~ Doc(1 — £ RHEHL aa‘.nm;%mm&mﬁ:
FR(s~1) £ (1— &P B (1— 5™, ERIBHGONHERESR, B 3k
S, RBA TR E B ERG.L). :

(3.3)ATLEHEH, B Ry~ 5GeV! B3] FP(x) = 2:FP(x) w1, BB,
AEERELN < @, BRHESXRULE 045 < | WREAAFABRIF. BRc

5 0 B ETRRERRR: =2 (2) - ()

B ¢ REFFREEMLR.
BRHMAERE 0<:S04 ASXBRARFRETZHE. FHARMSIAORER
FERTFRENKEEMA BRI REERER, ERTS5BIET THAM. Cloc
X AEE REORBACLE 2), RIOITEALNTHE 2b B‘J‘l‘%%
TEHR—FRAEL. £8GC3)REEH:

FPG) = of() ST GaBITY - (B
ERITRAH: - ,
FP(2) = f(2), Fi"(x) = —i—c/(z) ‘ (3.82)
Fg?(x) = Fg" =0 (3:8b)
F¥(x) = 2cf(x), F¥(x) = 4cf(x) (3.8¢)

FP(x) = —4cf(x), FP(x) = —8cf(x) (3.8d)
SIAMERDHEY #.(#), d.(x), ﬁ%ﬁﬁ%ﬁﬂ(xﬁxﬂﬁ%ﬁlﬁ)ﬁ: :

‘ ZF‘#(S) ="9—u7+—d7’ 2F" id +;'u1

RAGB)FR:  4,(x) = 4cf(x), d,(x) = 2¢cf(x), u, = 2d,. (3.9)
FREGSORMBIDR(BI)TE: FP(x) = d,(x), FP(x) = y() (3.102)
FP(s) = —2d,(2), F¥(2) = —2u,(x) (3.10b)



oS8 B wE Y ES By A %o

0.2 0.4 0.6 0.8 1.0 !
X

B LWL 6(0 = 1.8Gev?), B(Q" = 22.5Gev?), 3IH | o2
‘Buias and Gacmers, Nwcl. Rhyr. B132, 249 (1979), :

Mg 4R a’(c=8), &'(c=5), Ry = 5GeV—!

J‘Xgiﬁﬁﬁﬁﬁ%ﬁﬂqﬂﬁﬁ]ﬂ@"iﬁ (REREEHN). RIVETHE Jaffe™ WHKIER
(RURIR W B RASHR W, RIRBIHE), Collan-Gross XRRMRIL: :

Py (2)
P(x)
Rixr)

FP(2) = 2:F(x) (.11)
EERHORE Jaffe BT EER(G.10b)REKIL.

TR < (%% 18) i < | f)dx = 05 (3.12)

Ry AT B —RFIRAE N T ‘ ' |
2 BBEBORREN: [ w(dds =2, [ dvtrds =1 (3.13)
b Adler SR gl dx—l- (F#.— FP?) = ¢ j: H2)dx = % (3.14)

c. Gross-Llewcllyn-Sm1th **ﬂ?}iﬁm

! j dz{FP + F9#} = ——6;5 f(x)dx = — 3 (3.15)
. d.ShESRFE . L dxx(u, + d,) = 6¢ S: xf(x)dx==0.75 (3.16)

Hh RAESBRRMEERAK. EERNYME FP() ERES5E 1 FRRER
KYE. RMNREA, IWARETIBLIABRERGE—EETRUER. RIE
E T — R BR LA™, ,

W, A& 5 #

RATNE B R BB R EBHESFARQO)XHIEABEH R, BHRET
BAEENH10), REZEEMQIDFFBREIEHG.L), RNBATHTHERE
Bk (3.3), ERHE BIREY Bjorken FREEYE, RIEER, 7 § ~ 1| RAFETHA—EY



c XF EBRY: SNEKEDSRTHMEY | 3é9

FEHMH R HFRHBIEN (3.6). EHLER (B Ro=5GeV™) BEIREIR dh & 4
04<r <1 NI EXRFLB/BEIF. RENRTEHERRRNBEEXRAR—RIRM
#®m.

BRSIADKRBEAREIHENRERMNTRT Jaffe RMANITRRRKXE % (W, 3
EEMEXT 1 HER), IAF-PRIEIS»<T megm 5XBRFARFHE
WE=RIIRRIENE RO EWRENTF T A,

LR RIOGE TS BHESEAR(LORBHEEN (1.11) MBHKZER
Eih, RIGIEOLER «, =24, (L G9) R)BERRFHK. XENEEETREAN
. FERXENEL—MFREE RS RGRBHAETANRER.

8 £ X W

[1] A. Chodos, R. L. Jaffe, K. Johnson C. B, Thorn and V. F. Weisskopf, Phys. Bev., D9 (1974),
3471,

[2] A. Chodos, R. L. Jaffe, K. Johnson and C. B. Thorn. Phys. Rev., D10(1974), 2599.

[38]1 T. DeGrand, R. L. Jaffe, K. Johnson and J. Kiskis, Phys. Bev,, D12(1975), 2060.

[4] M. V., Barnhill ITT, W. K. Cheng and A. Halprin, Phys. Bev., D20(1979), 723.

[5]1 Y. Gundue. A. J. G. Hey and P. J. Walter, Phys. Rev., D21(1980), 271.

[6] J. F. Donoghue and X. Johnson, Phys. Rev., D21(1980), 1975.

[7]1 XiEH. 8. HHR, FHEER, 26(1981), 465,

[8] R. L. Jaffe, Phys. Rev., D11 (1975), 1953.

[9] R. L. Jaffe and A. Patrasuoniu, Phys. Bev., D12 (1975), 1314

[10] F. E. Ciose, Rep. Prog. Phys., V42(1979), 1315, ) o

{11] P. E. Close, ‘‘High Momentumi Transfer Physica’’ in I. M. Barbour & A. T. Davies ed. *‘Fun-
damentals of guark Moder’’ Scottish Universitis Summer School in Physies (1977)..

' THE COLLECTIVE MOTION OF THE BAG AND THE
NUCLEON STRUCTURE FUNCTIONS

Wane Xmve-MIN  SoNG X1a0-ToNe YIN PENG-CHENG
(Hangshow University) ' (Fudan University)

ABSTRACT

Using the hypothesis of the bag-quarks’ wave-function with the property of transla-
tion invariance, and introducing a Lorentz-invariant effective Lagrangian, we have cal-
culated the nucleon deep -inelastic structure functions. In our calculation the
4-momentum' conservation is satisfied automatically, while the resultant structure
functions are positive-definite and vanish when #>1. Furthermore, using the assumption
of the asymptotic freedom, we obtain explicitly the Bjorken scaling, the approximate
expression F;, (z~1) oc (1—2z)* and by the way, a new counting rule. Computer
caleulation gives the F, (z) curve which seems to be consistent with the data in the
range of 04<z<1.



