Sinj)e. TroanVevse“Sp«‘n AS)'mme:JrY/ w

PP -5 X ,“"“*. ePt - "X

Y. Koike (Nii&q‘\m Univ.)
@DIPIN 2002 BNL

e PYOo\uc'\‘Ion wI‘Hﬂ ‘q\ra.e, "l‘Y‘O\V\S’veV“SQ W\omew'fu.m

PTChsw) + { E X(Pi) = (L) +X
AN ~ é}’\VN)" 'F)*Pllfﬁ)\gf ~ ,Wjo

+* g‘}'ﬁ,w!)' AM I +he fmmaw@v\: @n-%: Q@M%ﬂ@@w
Foctori zation

*  Twist-3 ehsevvable = Probe @% @,M@w%mgj%@m
C,@W@@u@ﬁ“?@ﬁ



QLD fo\,C'\'OY‘iza"l‘(on jCO\r Twist—3

PP+ P st X

( Kanazawa YK
RL. 24908




A ?O\.. Twist-3 dl'\S'h‘i bution ‘S:uhd“iOH

A g_zz% oMo PUex)) Lpg ) (o) 3‘|:°‘F(m)n,a 0wm) Py
27\

(xz—xu)f-r LQ pnl Elm N
Xt P+ / Xa.[’." -P-\- - F-'. “
P* Pt proni=o pn-| >

=-%"f¢""’“a Gelax) + /i—";’f’h’;fgi‘ Ge(aX) +

.-FanP — DO( - aol___‘J A"( . deagtwes Gp({\f&) . G‘Ds CI\ p &3

Hermihc'v’r/ 2 T-tinv. jive's .
, G‘_F(Iﬁ X2) = G‘-F(Xz Xi)
GECia) = - G (ur)

Y‘ea( —S:umc-[-i v s

GI'D (xlxz) = - GI'D (Xz Xy)

G5 h %) = Gf Crx,)

) .



UV\‘FO\arizeo\ Twist-3 'fmﬂmewl‘o\'l‘i on 'S-unc‘fion &o-v TE:.

-

.—LC% g% X‘Hﬁ e Wz, e~'\}“(Jii."‘i|) <e| Yoy \K(Q)X}(TL(Q)X[ 3ﬂrw)np —LFO‘W) |o>
&%) R=wr=(
qégﬁ__ (F

- 145@_ XS‘* Y, VAT T W, L *l:—_']:(‘i'\’f:)/;_,1 + (other twist —3) .-

-,

* From 2 *eé :2. N .'g'FR(z‘zz)

+/z ‘ ﬁ-f ~

. N\ /N,
. ‘F‘*FV\P - D% = F-igh* cke:f:hes - EplZZ2) EBpr@2s)
Hermﬁ‘\c‘.’c/ 2 (naive) T-inv. aiveg

e
=) = Eee(®22)) veal funchons

By (8%) = - B (7,2, Chira|-0d 4



/»\vw\\)ls}s °S‘ '{'WIS']'—".% cyoss section (C'f Qin 2 Sterman "i‘l)

| A
® &FCx, X) and EZFCZ,ZD appear Qs §c‘ff \Iuow- Pole_

Ci.e Xy =Xy Zi1=Z2), ond +heir derivalfives %Cﬁ;fx,x)

»,am«':\ doéEF(Z z) also o.Fl)ear

/\

® GDCx, X2) omd ('Z Z2) QPPQQY‘ oS gcs‘H: {'QV‘M'OV\’FOL&

C‘JQ x =0 or z(-’o) Wh\Cl« i< P»\/Smca”)/ e)({)ec:l‘gpl
‘o be suprvessed. —> %mm ! .

d FOCMSS oW So]“t-gluon» Po)e .
A't Xp"'?l) Moin contribution s Trowm the Y‘ea.lov\
Wi'\'\l\ x->1, x'- O, omd z->1 .

: T
? N F 5:‘ xlr, — ?l e.
AEL O : Xg70

Heve
l ——ixCT,-_Cx,x) ] > |Gex)| 0 G txy ~(1-x)P (B>o)

| £5c2)| »(Eez)| B ~c2p (p'>0)

% T b enly -4 Gulrx; -
SN WP@?LX \ac‘@@p m\\y 2 Gr ) opnd, EJ%EF@2>

tov yalence Lomp m@w" (valence ~quayk setd v@lw@w
@?Wf oY imaticon \9 ' " Q

‘g«’ I @? I 7@){ ) W@;ﬁuﬁ,@, @M %@%‘\”g = g,]ﬁwm - Féh es ,



PP ()X

G ,
G) ;‘I&F(zx) @{_‘F }@ £,z ® 0‘ .:Cd" ral-avewn )

G') (Qia2 Sterman 91"

.ﬁ%(xx) = Ko f2a)
T same Pivac structare 5 GRV,LO

Ku=—Ka=0.07 (E704 AV and AY, have ofyoﬁ?’re Sig

Gi) | o {§\x>}®_¢§F<zz,@?¢§ ( chiral -0dd\)
| Gr(x') d2 - |

o=l T GRv, Lo

] EF(zz') = ko {-’\“(z) ?‘ for T I BKK 95
QT<“= -0\ l¥\<¢=’o\\‘i to Yeproduce E To4 Ay
( Recall N oma, 32 have oPPosi'}e Qians.)

NB. In Sewem,\ 1’% (Z, %)) % EF (z.2)

But 0.SSume, 8 -E ( 2 A
2,2 - - 2
j ‘ F } 2(73 bzz EF(Z ? ){Zlaz
(1) (W) ~— kIM ﬁ‘r [ U \ .
~u, (L+o0 (T” 1=xp Y

K/—\\/\___/'

/\/M(o )*O( >



e?’t - 7)) X i

e
LS X?l‘
GOex | A A &— ?gh
» /
&) -? (Z) & G, B
dx 'F
r .
e y
‘?2) N x*
el S Yen o
23 Bz pr
e’ \que. Yy
KEMIT | L
e ~ AP s

6‘71// .%;— '{‘erm '

= S _ XF
N-B. EXPQY(MGW‘“&')') W\\AS‘* Se\ec"‘r Q 2--2_[:1 ‘/‘Ipzf X+
n epT =X ( Xr = -l—’el)
'Fb\' Qz-ur. 0

{“u;féizfr
— 0

4




~ J5.00 |

‘13 \
£, P80 _ TMA catws, Z& i¥: g‘o\x | g Ax
a2 s S 2 Y B ) ® XSHUE N
X
XS()“' zsﬁl/

o et (22 2
Y 2%, |

+ 23 Meafbon (-4 B ) Zlatxh
b ! )( 20\2 FCZ.Z_{ XT-I-x'U‘( opra ¥ mb—»a)

+ Zh“(x)(:‘r(x')( : a E“(z Z))

=2f A1 -2 A
22 g, x
!.'32( T 0.34“ U 0-43-,&)

+2h?(x761(1')( E (2, Z)‘) i S (G ,J_M iy )}

— |XT +x1V) “7"“
zh\' = -.‘T,-__U — xz- 2 -\)/a’
Y S — 'F f-I x TN = ———— »n
r.,m S+T/z or, §L \
éuﬂwSJ_ = d)kvxe_o)awv S.L}\ (/Qz.: wi= 0 1}2-%'“” i) \’M’i‘on:c |
s, | — Cross section J
o & = - &S, =j§
LA ~
Pt . E.2®) T K § (2
ﬂl@@a
Xz large
R RN
AM’-‘T‘—"f”‘ KRMQ?[j*O(&)} L



0.4

‘Chiral-even

E704

0.2 |- S=400 GeV*

Z 0.0 == 7
= B
o —u T
02k 3 AN _
a— i\
A .
A —-T ﬂ(
0.4 ! " !
00 02 04 06 08
Xp
04 1 T I ‘
Chiral-odd _/
E704 % '
0.2}-S=400 GeV* g ¢ 7
pT=1 5 GeV
= | " F T Tx —
< 0.0 o
-— - — 5.
+ ~
02F T o -
B — T ﬁ\.
0
R ¥
0.4 ! " P—
0.0 0.2 04 0.6

Same as
Qiw B Sterma,



2 > 1 | |

5=20_GeV' [Chiral-odd]
0.0 PF=0.5 ! ,

A\ . 7

~
01p. TT— -7 -
zZ —n
< 0.0 - — n— ]
0
—_ -7
01— = — -
~ ™~ -

/' ~
-0.2F -
03 | | ! |

1 2 3 4 5

P, (GeV)
o2t aav? | ' 7
"_0 © "Chiral-even"
0-2 _XI:-— .5 _

N -

0.1 _\ T
< T T "
< 0.0 - -
- T
. 0
01 _ - - — _ _ T -

L T~ ~
-0.2 u
-0.3 | | | i

1 2 5




0.
4r[|Ch|ral even“

0o S=200° GeV”
———————— /]
z B == |
<C 0.0 T e o E 2
= ~
+ ..
—T7TT
0.2} - N
e |
0
i | ¥
-0. 4|n : ! l l - |
0.0 0.2 0.4 0.6 0.8
) |
0.4 — :
ﬂChiraI-ode
| 5=200° GeV?

0.2

% STAR 7°




T

0.20 S=200°GeV*
XF=0.7

0.15

0.05

0.00 | v| | | | !

pr (GeV)

,FT ""CXQY(’/M@“LQ' \“Vae VV‘ ?'r fx ‘(’G’o\/



1.0 ——1—

|‘llChiral-evenﬂ

0.5 S=400 GeV*
pr=1.5 GeV

1.0 T ] ! I T ,
Ichiral-odd|
0.5~ $=400 GeV”
P;=1.5 GeV

— %

05F — ™

0

- T
.0
08  -0.4

Week S de?eM&PMO?-




Com\»mriscw between PP omd P csllisions

———

D4 S‘\&ns af A:v Qve owosi’fe'l-o A.:;r.
At Jarge xp ; LA > | AL
This is dwe 4o the color ;Fawhw ivx_Pc\ariEeot_QV‘oSS Sechia

Main o\i«.&mms oot \owae pE

Tl h4es ti\;: = _erj“i:"’&&i\; NO difference from
| 2Ne unpolarized case /

\\J"

,Su.pgwefss;; on & @?ﬁ,@a @Wi e |

* I—g we determine. Gg(ra) omd %F(ii’ ) o Te?rOokuco_ B 704
it glves |ARF ] >\ !
Q Aﬂ?liea{ Kinematic regisn is net gaoot
@, Obﬂ‘ 'M.oolel fov ‘H\e +Wi§'+'3 ‘f'ume'MV\s ho‘[‘ aom:\.

'"[xF hehavior has 4o be Fixed .




1.0

Chiral-even

0.5\ S=400 GeV*




: fﬁ(:txv) = Kh )

2V e-x)Pe
?&_a?a_‘_ xg

{ P“'—' 2.027
L Pa=3.79%

-0.4
0 0.2 0.4 0.6 0.8
X¢
0.4 T ] r I
Chiral-Even
oo !
0.2 - s=200° GeV?
i
(Y1) —
+
0.2+ — T
- -1
0
— - T
_0_4L l ! l l J
0.0 0.2 0.4 0.6 0.8

0.4 ,

Chiral-Even

E704

02l S=400 GeV?
l=1.5 GeV

®




_ S uvnmew)'

) Ay for PP> KX omd P = RX is studied
within QCD doctorization theorem | All twist-3
contributions ave ‘\o\en‘hf{ed and the formulms qvea\'ven.

CHERARIEEE B V’a\evxce'c[uavk'sofi 3|uon approximat:on
keerm% on\7 devivatives of the +w\s:+'3 —func‘hons ig
adopted . A model !

Grlx) ~ £, , %F(‘Z 2) ~ ?,.(2) (S ufed to
See qualitative behavior of Aw. |

- h&u@j‘\—z%;(zz) can \aé on  equally (qocsa{}_.S’ourCQ
| ot Ay as 2 Glex) | ,_
G) ept>xX 1 The formula include all the seft—gluon poles
A wodel actermined by PP RX i tested
= Signs of A:,P ave o\a?osn-/e T A
IAF) > |AD) at farge Xp Aue % coloy r factor,

{A:”’l ot lomae poa
- APP).‘ed {<i he matic \reﬂ:on o-f +he —formulo\ ome
the wmodel fov the twist-3 fumctions should be

Yeconsidered



A Or‘\a}v\ a-g- A im ?*F—%E(Q))(

97 \avae (a5 )

Q2 small (=13

Twist-2 1h'\'rinsic~—l:_;_
T-even ” Y T-o0dd “
o .
Distribution y) 3 R
(- (% Cx
(',\;\‘\ra,\—-eve_h AxX &F x0) -fl'\' J‘. kT)
<Q:u-8%evm».) (Sivers )
Srogqmevtotion| -
AE_(22) Hi(z.%
c‘/\‘nva.\_ -0dd| dag F 7 LA k)
C CG“ins“)
-
nf‘{“’g by




