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BF LSRN N FEEN
BOE AR RER

(ZHARFYEZ BEY  650091)

BE NARWNTFZEEBXNHLE, BFRXHEH Doppler B # £ #H
. EARCECM)FZABFRARNTHARELNHE. I MEFAHAR
M A FEME(aQ)K (aQ) R HHE. BN NBFAHEF N FHEEEE
K- ru(ge)=0.045+0. 012, I EREHRFALEBNFRK.

X@A —EHBRN Hh¥EH BFHREER FLEEFRHK

NA22 LB BB n+p>N, M e A FRABPEEZERREOEY , HBENROT
F7 BE 43 7 (scaling distribution) 328 T3 R4 EEAEEE N MEBTRHBEMNE
BAEH. 8 FRSEMET S SR M TRBIBEE S : LA RBIAEN T ER T
SR A RPN A ¥, AL BB FNEH - GHHEERNERRERK .

1 XRHEMEES

 28.5GeV/c i F - BT EEEE R p +p,—py + X B9 BNL BB - 4 >0.4,P,
>0.5GeV/c B, (P (" NDAKHT P34 2:<0.2,P13;<0.5GeV/c B, (P (%))
5 PLRIEW, B D'P,, — (PL,) ~(PL,)* SMEBUN ARBE P, o # im0 , B0 i &
BT (Trigger p;) 5P O HRABKS S EFHBEH" FHELERS PLLOXBK LA
(P DHETNZERFE T, 5L)KFEY. IRFRBTRHBCPLOE 1) 3N
FHEEMIR.

NA22 5 K 5 BX P11 4 38 15 B 4 foh % 7 F %% Bose — Einstein B RIKE R, T, B
Y42 Ry (PLy>1.2GeV/c) 5 ], ,(P1,<0.8GeV/c) B ¥4 R, Ztt R/R, - 3/2,BlR T
KGRI E s B8R ] Doppler MBS EE F (o (U (ve(J12)) =32 HRESE
BEMBOERY v (1Y <D/re(1YI>1)=1.8—2.2,80 v ~2.2" JHRBEHAH
BN 75 7. =2.8+0.8(NA22)".

200—400GeV/c ppi /=4 d BB Fip/n K /x ,p’/n” 5K /" 5 N
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ik P, R, CERN 3B 5 SLAC 38 (VS =53GeV) B~k P, +FH/G X FRE=R
TREX EAMNEZRTL, MREBE « 4 FH,K N F 455 78K Doppler i& SHK i T &
B8, MAREBREH Q@ K (aQ ) HBEME, H 7 (7 )=3/2, 71 (K )=4/3
5y (p)=5/4, BFRBAKKRSHRGSSHHEHRS . TR, 14 R RS 655 F 6
TETA B9 308 O3 A BB Ak 1 3 112 4548
MF—TBRTEHFR(aQ)'K, (aQ)H BB T EHES TR

<P>NddN B B . 2v-l/2 P 32-v P

NowdP, = T(I2= y)(f”l <Pf>N) Kv(f”i Pox N)' ()
<P// >NdaN _ ﬁ//' 2y P// 1o P,.;,'

NowdP, ~ J2I(3/2 = ,,)(B// (P/,)N) (8, ZP/,?N)’ 2)

XEBv=—-1/2+27,(gr), —37s(gr) = ¢, (QCD, n, =4), 8, =37ﬂ(1 - Ys) By~

3(1-4a,/9). FLHi 5 IS G BBR o) = (P, )ADP,  FT18 4 73 1% % 4 1
Yo (g MOBLLA

ar= ozt - dnieo] 3)
XE - yp(gg) =0.046 £0.018(13GeV/c,pp, N, = 4)"", — 7,(gz) =0.012 + 0. 036
(28GeV/c,pp,N.=8)""". -

#(aQ,) "K,(aQ ), % v = - 1/2+27,(gr),Q, = (P + P})'’H Q, =
(P +Py+m®)"0 A BRRBEIHSLRBEBHE, LXK(PL(P,)~P,/(P,),
(PL(Py)) =P, P, yOBBBR)E(P,(Y)) - YY) BELREEF LT . &K
(D, Q)R (aQ,) "K,(aQ,) GRS THEH .

#HXR(1)5 (2) 4 (0.76GeV/c) pp—~>n° + X ByBHES  #eH(P, (P, ). P_|

—— - (P, NBA pp~K +K +X # CDF ¥
0.7} # (V'S = 1800GeV), th # & CERN-ISR
s 0.6 : 5 ‘ BAE™ (pp V'S = 2—1800GeV), B I, ¥

N | MR (PP, PP, Py
“-“"-\,._./ * " [ (Pydns PLICP W) 2 pp V'S =
).3 Ja ‘}1' : Z_ISOOGQV ﬁEB:W(X‘T n’O,KtO,E)&
0.2t ‘ AR X B (aQ) K, (aQ) 4 i
T e T s e v GERNMENGR REIBRXETSH
el —4\ﬁ§¢ﬁ]1 5]2(@1),&E~4\ﬁ

M1 = EEER ST R LT

* NA22 #i8.
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2 oA FHZEBENE

NA22 B " p>N,+ N +p+p+ L RW BT LMEEM{(P, (P,)) - P,/(P,)
B, TF(N(K))=0.252+0.007,(N)=8.4+0.2, B A FES5 KA FRBE =+ T
FERE N (A1) R NESH(EL).

%1 ZEBBRNKSM(NA22)

(P, (=NGeVle  (Py(=))GeVic P!y GeV]c (PL)GeVIe (N
= 0.43 0.52 0.08 0.320 &
I 2.10 1.30 8.40 0.488 1.4
J2 0.30 2.10 -8.80 0.400 1.2

MM N ERE N, R(aQ,) 'K, (aQ,) FH RS g B (P (P, )/

(PL)Y = GO ((PL), P, EB AR
q2
e el 3o ) S 0

KB v=-1/2+27(ga), xs = P, (P,), E(4)XHP4E q= L2, RELKRHE
(TASSO) & 4. 4 ¢=108R%N), A (4) % NA22 ¥ (P, = —10.5—+10.5GeV/c)
PAMERELZDEBHA RSN A =TRFRIABNDINERARRET RBH
SLH IR

%o =08, (B x s ) K (Byxy)=2"""T(p), BHBEGHBNMF LE

o1 _ T@3R) [T(2-27)
lim G4 (P}, Py) = 3H—NJNNb4nJ (5)

M a,=0.12(~375(ga) = a,, QCD)HF A (5K, H GV (P ),0) =0.8590, B LL B 5E
o, J, 5 T, BECPOE(ED).

BELRF B ILBABRTREY E), OSSR AR Y E, RER
EF R E, = ¥iE} (E;>»E}), (6)
ERPRERTF 7,=1U/1-F.8 =V /c. ERFSEFELRT(6)RLHERHF
HE TR, H=EBEENHHNAS R (R DEL T (Q) K, (aQ) S

%R AW (E A (P + m?) = 2P+ m), (7)
P =@ BT p (2 - )], ®)

X BB EKBAA TR, si#%# Doppler BB AR, BT BHMNSHE YR FIHE
ZHH,
<Pl (")) - (1 + B],-COSOJ,-) (9)
<Pl (“‘)> (1 - BJ.’OOS@J;)’
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: RE 0, RS, 5 J, TR T S 37 1 R
o g fre MOTEZESRA. B (S)—(0) RIMEM MK

CL T HHERBEEDBBRBHR. R, ZER
SRR (E 2).

B2 SABFRNEZEYSRTE B NA22 RERER B,/ 7, =3.0,

(HRERE 1) Y2 =2.8, X#E(EL) =0.96GeV,(E2) =1.2GeV

(A (6)R),(EY)=0.68GeV, Wit , H (N, ){E))=3.96,4.04,4.08GeV, Bl =% F 4
TR, TR, FHIE#MHE(y) =0.54(30Bk Doppler E31/5,(5) =0.38), 1 (9) A &
SR H(E 2), 8GR SHEHFHsREN

(OANDP g — (OJ(NDP g = 0.24GeV/c, (10)

o[ BRI T UR H0) P S R, IR = p RE BN S A2 BB 1,

_1_ (mp - m,r)2

(Ep)mm - (En)min = 2 T’ (11)
X RATR BRI |

3 BTIGREHE valge)

RNESHELM AMELHEIRFHNRERE 7.(g) (HEH), 7, (g) (R
K ) THEABET Green B¥ G2 (B, kysky by, rhy). T L, B(1)—(5)TUAE
HENEREKS 7:(gr) BT XER.
MF 2, WA 2 A F LK S+ F 4, Bose-Einstein % B’ 55 Fermi-Dirac %
BB, SRR TR ERENLREY
7s(gg) =—0.045£0.012  Boson, (12)
yr(gr) =-0.45+0.05 Fermi, (13)
B2 J/9p(3. 1GeVI B R B AR K™ v5(gr) = —0.058 +0.004(J/p). & B AT BOME
EME . TAROGRTHNREER v (g IERHERE K.
BARFRIENDHEER" R 75(gp) 5 7:(gr) R FXH T BT HE (BB
A)HEEREUREEENERXSEAR T4 @ (REBAER)"  HEH TR
N-Bose 3 F 7= 4 41> |
G™ (7580, Q) = oy (@)K, (a@)B( 3] QF + ), (14)

B2y = Nrale), Qv = (2501)7.Q1 = (b - ) % Nra(ge) = (~ 112) B,
GC™M(75,Qn) > 8™ (Qu), BRAX.

KRR T RETFA S BB, AN (14) RFRT GV (15(ge), Q,) HEP X
#2Q= [2 (¢, - z,) ]1/2 , §M§Q3<<N123(2 + 7 ) A2 , 13 2| & #7 & 8 Bose- Einstein

i
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REKH A

@, (15)

- 2
RR(Qq) - 3(Q) = (7= Jews| - 35
K o= Np(2+ 7,)/My, (15) 06 5 R R

RE(Qg) - 1= (ro/vVm)expl - r5 Q1 1, (16)
X QI RFHRUEALEN,ME rooch [My, BKEFE—BTH BRRINEA1ORELER
Wi 0 ro IR T R STIRM Doppler B, E—WTBER 7, RAYHEELHN.
B(S)R, Y ro—>0 8, F
rl(igloRE(Q,) =28(Q,), (17)

KA, 2 ro—>ocoftf 14
Jim, [RE(Q) - 1] =d(Q.), (18)

FEF¥R ro—0 ﬁlﬁkﬁ v (gr)—2, W% F QCD #MK® (a./3)=2(H iR
BER) X AP IE LT, Xt B e ] (A AL, o A FE S TR A3 | (B ) s i«’x
M0 Bt rg—oo , n A FEFFHBSHIMBIREAR. MR My=d, | 7s(ge) |, 7s(gr)
= +d (FERBANBEE L (FIME TR N¥,QED), RS A RFH A dLER
(Bt &3 112, QD) d, >0,d, >0),% d, =d,, =d, MEFEH I B i me>

ad 2
™m 7m(m3 )8(k2 2) = (h;) 84(k09k17k2ak3)’ (19)
BN
3* 1 R
[@ + 4(; - d)]é‘(k' + m?) =2d(Bc) 8, (ko by kysky), (20)

M4 R(19),(20)FH (DEFRE BB TRER ATUAEMLM; ()R HEAE
FIH o BB, % g3<1/d® B b, 70 B HE(20) KREHM K NBEUTS m’ (gr ) R
HES (K +m(ge)) =0k, 70), g% H —BKME™.

B FRBINGFRFEREN(m, =2m,/3) , LRMBEA% ot THE
B m, =2m, /3" JVLRIFHBRFREBERS LR TN YER,(19), Q0 2FR
BRHART R, BTHREEE v.(g ) LRESIK.

BFHRERE 7. (g ) EMMEHBRERMPEEEEEN, SEE EMLTES
BYMEE. W TF g0 B _HNBBHY H®

D
I = J [k Ci-kbu] = i‘erlz F(@I‘ BD/Z)(b )D/Z ﬁ (21)
EE b =a(l-a)s,a BBEBB,s=(p,+ ) BEBE . D=4-¢,6>0,8=2[1-

7e(g) LB B—D[2=¢/2-27s. TEBH T(e/2-27,)YERLEF. B, BRFHRHE
o FiF 55 X BOR BRI % 7

- 27s(gr) ~ (— %) = 1/In(m?*/A?) pewo (22)



1016 BEY 5 &% ® (HEP & NP) BUE

R, MR FRAEEMR 75 (gr). 5 vs(ge) 0 B, N 8 F 7™ 4 #E (14)
G™(7s(gr). Qn)—=0, Bt BFHRHEE 75 (gr) RREBRFRHFWZ LA 0l 8
ER RTERANSESIETERTHREEEHBERARO2),(13)R).

4 @St

AT NAR2W-EBBENERZE ABERTFREENSI ¥ 5 RHENES
2 (Doppler 8L ) 7 8 FF K, H 2 B THE. & TR FRIHTH Doppler 2 4K #t T iR
BE5EM, RINSEFHUAR N FEEINE KA TFEENNESRF LN N¥,
H%. G MEEAREIRTFHREEE vy(g) 5 7 (gr)MH AR F=4HE,
RNt FHRFTRERNEEVHERE. BAZIMYHERB/NHELTEBFHHFLL,
FIEHRF T EENAT R, S yp(gr) O NTAERRH(BTIRK).

BFRHFEDP 0, K,p,p, AS AN BIRENH,GEBN, N B EEHHXES
(ZABTRHEE) HBEA QK (aQ)AH (X RE)XE, WS BERTHR
HHREMN QK, (aQ) 7 i MR F RFFT WM 1551 .

CMRTRNBENTFHERECHESE, XN XRELRRETMH, X FE &G 8B
X, B4 GBS,

EHERMERARFENERIT N ENE.
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Dynamical Structure of Hadron Emission Sources

ZHAO Xi HUANG BangRong ZHAO ShuSong"
(Department of Physics, Yunnan University. Kunming 650091, China)

Abstract NA22 experimental data of the triplet seagull effects show that the Doppler effects
of the hadron emission sources exist exactly in the hadron-hadron collisions. Every source
possesses the same average energy (CMS) approximately. The collective seagulleffects can be
also explained by the (aQ)'K, (aQ) distributions (Generalized functions). The dynamical
structure of a hadron emission source is discribed by the (aQ)’K, (aQ) distributions. The
anomalous dimensions of the pionic quantum fields are 75(gg) = —0.045 £ 0. 012, which
control the singularities of the production amplitude in quantum field theory. The mathemat-
ical parameter € =4 — D (the dimension D of space time) in the Feynman integrals can be
replaced by the anomalous 75(gr) of the quantum fields for the regularization. ( ~275(gg)
~¢/2=1/In(A*/m?)A—>oo).

Key words triplet seagull effects, dynamical structure, anomalous dimension 73(gx), sin-

gularities of production amplitude.
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