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Longitudinally Pol. Target: SSA for n*

0.15 ep+e'n' X
Target SSA: CLAS (4.3 0 Eﬂuﬂ
ar
GeV, and 5.7 GeV ) A HERMES
consistent with
HERMES (27.5 GeV) 0.1
' predictions for Sivers effect | § = l
from BHS <-0.03 - § ' l L
Phys Lett B53099.2002 . : | L]
Sivers only interpretation =
| require large A 0
N |
. PRELIMINARY
A|j| z-dependence also 005 | Clas !
consistent both in magnitude 03 04 05 06 07 08
and sign with predictions z e
based on Collins ’ : fir (=)

H. Avakian CIPANP 2003 May21 7



[ e v DIy
(S -Ser Asqmor i Seei T DY
'a:h‘,}hu&utt,‘m ‘E'-'"""'l'f.'lh NS CAL""":’.’: HE:M
F e SR
- - =g
T T
W WMo \édcominvedgu '-mu.t_u--f\ R
- o\-qesve cl"‘-“ﬂ"'L Ay v endian, rﬁ\ ‘__t?’m
“-:lzu.n.'h * T- ﬁb'a “Lﬂh—l‘-—:\'ﬁ*ﬂ-;"\ Hgttuqﬂ\
= N -
RS A A
|
Seos wCah-eL) e %
Eﬂ"-lﬂ-"u*_ A1 '[__¢,:' 3 tbs.i 3
Sinewy ﬁxu\.. , h‘"—"‘r SEwme.  w
VP = Mo Q-Lwi-.} QoA #
Collny:  Hov , Aot = O %
2 < 2°  weskd
ol = v oA

'C'-L*’Q'E_f\.



o ————

mﬂa"?e.ﬂ-lt\ﬂ:tj av  Tiwal -[Ulde - Tlevackeny

. ] -L*.-t,'?* =
Ta/n L“’t; , &) = j-fq- &d"l\, < R

% ;u' H’{u‘)
NIV R E ﬂg=

SOILIO)
i
Ugoal, @egomey =0 geogs
no Ekiqr..l- %n—- R\

'YF\,QtL \*l‘ttii“um,i'*

. Toebln Pasm with  LC Pk D

- O L.:'l{{.a‘
Tryw s &) = T Yex s Sl
%B ‘L‘u-ﬁ.)



Et!p"ﬁtt...L Cah e\ ehran, -\'_ FL J

B HARS

f i [

LT 0O T':"T\n 'SLU'*H hﬂ;_"!.,qu.\-;b #%L... ?u"\ q’dn.'L

i) new. ey g E;.b«nb'lqm\l- TEL tﬂu}-
I'I-.t-"bnm& Aoy ““ﬂt—h‘l _ .F--L--l JS-!H
%\;qh-u.hs C.pq'-l]_.__h..qﬂ : wek (ouedl w'uh_

G"“\t - '-1-:’1f-|.nh..'$,-:
ML
Cleel e ‘Ff-lhhhqh S LLC l;hl-tu"\s Pv pveses phay
k

Lesge \Qh Ly

R
¢ At pades, 0kt = ":"Ll-u)




Cn‘ﬁﬂ.l:}f—u

qﬂ"ﬂﬂhl \ “ o
= N\
'I"l-\. ’F!'_'-,’mmq. qu&t__ 'l.-n.ll-bL LtLE
-
L. i i %‘\'ﬁ-w‘h
Kt
* SWTAW 1Y
S—‘ Shele

M o | St mn\L

-E" Wiy /1

VIO M &d"‘m ettt U
- ﬁ-—*"‘x.\
il %‘ﬂ' ﬂ‘“\ {\. '||'|h.'|.



R Ll&LL - Cemg a“?:ﬁ C:'nu\l (.ke_bm; ?"5‘:" '{'4""‘)

oy \r..f.e?
L - Tk shdn
r T‘—!h.ﬂq#“'rh\h
% § '\'—?1,_ | TR
N s¢ A S Sugevedted e e GV
b"h e ltﬂ . 5

v . s o
CﬁLr_ = :" . K = %H'U % ‘l:lHL J.-“_.L ]
M ST il

-, . o '.'":. .l‘n- - T
= omas Beni O30

e 3 fnﬂ'iwlh"‘r o \hﬁ.\t:& Sat-ea, TN 'E_.\H-,u-‘ 3-_.'!..‘
+* Mol mdude D \w ﬂue_.& L.jq._'__%;.-.,_{,_.\s‘l

h_L ) "-it:-"’l‘!' ?-lrt_‘.t."rl.qiﬂ-ﬂ\& a"w’\ I"'l\ e, %l{-“"ﬁ



Elleck Sy 'T"-t.u'l.\'l-tm& am e VDIY Cesy Seduan

e

X9 ,--?<:::T. Tt i

= o Aol 10 Ta = Sgudebhs g
3132,

P ;

fPT

4 Qs - o2 e -
X AR dxg  emr %- MV di} dvy d'R \ MY

Wil = Siw L € > - -a \

! \ t%w{:!’h}-{g mam(?:;ﬂ}’-)
S WELR)

i~ - o

“\..+‘_‘.: ..rl_ l’F‘ﬂ il fL:"".L

E‘-qnd. g i *\: :.l-}l‘l. % ::n-rut-rl LT o QQHJ-. 'ﬁ,‘.!1l

T
‘Tf _1}\ -q .i___ t"-":b' Ehmi“ﬁ
dkhﬂﬁﬂ-.h mnl-.n..-\:.l
} = Sfhadaly 4o !
T T - Ei&' )

e S (Hedie, = Gele ‘?-"-m:.hw-.-h

Sawme res-lb ’F'A-)th-l .E-L-':}' (mu)
A

2 e
e TPty T
L



—\ Mt‘:—h- unadt,t"iiq.i‘ r?hhuhh c-nu.q-hu...:-l

Hﬂ-h‘L .P! i T hﬂ:."iJ.

,,_\ ‘mﬁ] 1" G, 1R
e g > Cpas'y X

~ <
Ceat 3% )
P —%E;r Oﬁ i
i
(ke S5
- 2w Q\m“‘ nq.,,..nr:, -ﬁ-'h-r \'E‘r vedev ey,
"-ml.mgt

a  Eiok &"'H e nery '-'T\*H 1

~ Lnu?'ln-\h d_.f_t'_m B Cgle d-{t{ LTS, \- "H-
thickey  Queet Gy0

Eg. " Pivnessm ol f?nq:’f ‘\Q "\)'ﬂﬂv\ u.L,_
Nk th'—;h-ﬁ\ 1'

< ,L’r-) '\?1’,?(1} -"’{“-ﬁ”lh:-. h?qép{r}



g% ; Qfddnu_ Disgoarcrhey [ﬂ"""‘&"‘ ﬂ?ta'h\ (3‘1‘3

13 Leadty ot Qe

\El . 3-;
: A .- ”
E (X b WL":‘:‘)
P + Revwes by Mebeday

lw{-pir-uL; 8| calgens

Ag:
e (W), S

Am* M )
E:\*&ui \gj“ ﬂ%‘lﬂ 1:3 * L"L‘#
Q_kal_ Cﬂ'&ﬁf R 'I{h\. t__ Hﬁ"&"\ ) h“'t‘h-:.q i % m



'“‘\:E“'*‘“‘“ Qeady 4o wuckesy Bhsdawny

Greaoy Glewlarn,

Tﬂ\.—*t-h-b U \G—h_

.Qg.-'-:l‘q."'ﬂ d-.-n'hnu-u\# s+ qﬁ#‘)ﬁ_
-"':"”""'El"ﬁ'l': E"-L_-.__

" %’Hl}uunﬁ& \ 7unl, 5 E‘luh‘- b chohans

b \batirwﬂ-lrw:-t :-.. Y “11-..1.1.,

W "':'-:nﬁu‘a. hdhq.u.x{ L-}l —a ﬁ"-‘k&kﬂhﬂu:}
¥ EM{TM LU, %%ﬁ

Setndk | E\&ﬂg T8



Powad by oo Aum (o Sy)

Y 5 Py

Comyler Fhese

:J\*-"%Hh\- Lfwe (ln-a\) eth Yheye

L= %Y"‘a?fil- fﬂa‘wiﬂ

L-‘l-"l-.t-tt

o -t

e [;{) "_GE'L D, !_"-il__"F;_ Ao
1:e

A¥= & 2 o

— CouNEngendy 4o Collewml &:L'ﬁ \ S 'I;?-rh-‘-t

“H"'""':. L I VTS

'Equl-rin“u\
_bHuCCL\) - -':";L{_ ﬂ‘u* ilhﬂdi"{uﬂh)
S e
BN WNows easndl e [ BumPe ) ﬁ

) Txecess %‘%“‘lt;‘ — Wk Vuive nh



"F
|I LJ
U(L.F <—/! Far; |'I=:' \-H_ch"-}l'j"'!}"h &
| 'N"}_ ﬂ{l%r]
7 2 l."_ﬁd . P
'FL“"L - Wa. E:ul' = £
Cubdvack—
-:'hhgm.-\'- t w IZ ﬁt"“
Lrur \I}LF 2 Q%LF {"L -\ Ly
LA
.. @ % \swwa \L
___-U :

Twe Wlsen Qines 1' Qile erlecndL fdtt:} ngl:[)

— wehk W LGTL & dcjggl \ T+
—_ ek ﬂ'oq_-ak 'hﬁ!-;_i.*h-h -E%-




C-:hr.tqt-a-\

& V- oW _'E"'m-f.m'!.
ﬁ New 1_h'5uE'|.5,- !\'k'n (ﬁ}(_h

vale \ TSI | FsT
>

e Sawees 4 Cd“-‘"h Q_k\,u_:k\, \'bh*\ '?1:1-:1..4- a 'm'{_b

BAS , E=tlny

- Feck emigmy vwOns\ b <4 W‘hﬁq Qﬂm—l
A g (ot ) !
- S2A rddd hl-ik\ﬂ-.hu R imY } Thedawmy

S by A ety s Ener g Sagy
E«-—. =s8X =T

E-'jn'ﬂ'ﬂ-aﬂ-_h \"EQ':E‘ . t-gj_ll I‘ .E'-'t_-l , H'-.Jl"“"}J Eﬂ
Meiey \ r‘.'yll-"l.\-‘lul‘ﬂ; -E.-l:"l.j" ‘j F;'_,l:t-«c N h-.r1;.i'ﬂ.-u~_..
- IS gnwdone [I_u-.,_i-..“ Taes e Bumes
q"'q.,"""’-"bf‘-"u L‘F—U'Fﬂ._ r.dlll:. :%}“‘"\_
D Sdee D arbrend 't:.ﬁl"

+ +\e.\ Guethons X '?'rn;:tu

Swu= WL . (:ndﬂ.l"tﬂhh “‘{&nuu .-.h{{;‘: ); -‘3}&&;%



\_\) T\h g ™ - m:‘.
w - 5 Tﬂh - 2. —_—
Ty | By R
ﬁﬁlﬂﬁrﬂ\uﬁfu L2 a R RVRE ANE Y l...\»\-.!-..
fr—I—'_ = e
[ L ka |
x,_ = '?:.‘_ - ‘;L
‘T_Hl-l
4
| - i
Qw9 m_.“—"} '-"ﬂh = -Z:w\'.Ll
ai
oot 5 Vgl
T weal ksﬂh:. . W = L."‘ o=y \2'
. .-P:.. i

TVhey T | *-uk) V3 aquq.g\ d‘_‘
".—l{'w-\ C?W‘H‘-ﬁl Mave wios+ T‘Q x.

I":I_,«huwr - LD u'!‘,..‘ E%HHLJH'\\

b - m
B e \‘*], = o
L Mla

Y., ] & 6 c‘-.l..'-» VA



RE

7wy A )

T i
WE -, e

Teals =¥

Ko
"
s N "r'f_ 't_-“-'\‘nl'"
W,
\.':Lh: v {‘ﬁi = '.r..} +—1H-:f
My : ‘

)

iy in
equal wﬂbﬁg\ £ Mmimo= Wy RIS\

_ B
T Y

h\a-:-_ L %o = \-S? —"&C




E"-:H"‘-r.nr _FK “‘I. L Cofhanad, ‘\n LF Quedirats )

'l.-._l, t’h‘-‘ m _ﬁtw.h nﬂ“—.l. Li (ﬁ%\..-—

Teor ’lhw'-h"\ o wdvhany o} Ewh - Ly

nek %
., e
2_1._1: = Z E.‘If» - " =TT
=
Ty b &
L 'l;"-u‘-' Treni Ll.tt\hlnh - ?ﬂ.f‘-l-'l'l‘h-hl_._
T = Mz » M= \ T

~
"'I".I"'LL— iﬂi— +ce
Vawieka~d  Seldoin 4o Roud- Bhy Pk,

P TAL T

Lo fvid,

il
Coneredr Qp&,um}-\h\ = k\"h ['lf-{ : \(;_;_\)‘b

LRy, numews’or, %h | 9 W
Dedae, elsiman'y



(_dm-r.m!.
<M, Cyerd )
Uqw‘ qlru*-nj ﬁit#:) C

Qe

‘l"f't-.nu-.u-n__ <:“?!|" HLF l?\"

Conwmmuck  wmedal

Cﬂh‘hﬁl’l_‘f‘ h.*r_ﬂ ?‘L"ﬁ l';‘ih-“ 5 ﬂ!ﬂ't*"-'l\_ E"’Elm‘-"—"ﬁ

Vie A MISW
L i 0

[-'Il :-v'l-'l.‘\l., ﬂ‘q-ﬁtﬂlhl'l‘h ,,1 FF':-H ] ¥ ch "E-:_ ,J 1} -'n"F': =



W |PS = - \E)

<\t Ind<n 1S = WHen \\Bj

ARy

-

Feveeal Solumany  Swd L mass Sgedws uhukﬂhd'\vﬁ

Elic.,
i QOB LY ; fhthuﬂ) ﬂﬁh&g

pm Qo ARy qiau-.l— el My eoy nh*‘\.l"-\

-"l;l-.h wagr o T =

> QT (41) Walot, ol
-.;_“J,.Sg..h__ Ldsiy

Vas L NS
Machgu,
" il
(J"hll'..ﬂ'-.. t.H,J'-.-. i;!."In'-il_ “Ll"ti L.‘_w . Eﬂh?h\-\,
%’Nl}l‘wl M"E : \"ﬂllrlh-\ 'Etﬂﬁ-#'{
% “?"-"'lt.ﬂh\ Canyvent®
d Tredorea Nmglhdee,

> Fia\ 'lfa. 5~ XS L ‘m-n- o



icﬁumuﬁwﬂ
J

L ‘ﬂu-ﬂm% Qoavd 1anhas  aw) @quhmm\%

4 .""_'F)-,'- %nrn al‘: Tf:?‘ﬁ \ j\ﬁ&-ﬂ"ﬂnn K;l’tﬁ ‘J}hm]
- L
RielB) = U = J essed A
é""-'\ @7 = \EL“ Y L“;l t'-:-.. 2 ?‘“} fhbﬁ Pl
ot 'Eﬁn'i\* "I\""l\.] a w.-."'r- 3 %u‘l”f - ttt! ‘r"l!'q\-.

d‘\ Wedwory - -'\-ﬂn;. BK ci.f"—'-%x "‘ﬂqta'

o LF@ o\ Stene) todel D T Mmede a\\ C_,‘i;H

'ﬂ htu -1“1-“'.‘“. lk% 3213 HI“E 3 “j.c]':

»  KIR A @y - E“‘MM\H&
=) e S uk.ﬁﬁhtn."l,-..‘\ m‘-h 'h'TI.l:.'!.

p i Neww =elwnsg '\ HL—FI-“E\ T.M-L\}i’.j
Yewovwwel shadas 1 mﬁti"_.‘ 3 -TJLC&L J-TL'

o FRET «w XS =) o J‘h'uﬂ.,g-hh»g
wolk o PLe



\(‘SWL qﬁm'hﬂkaﬁtl -\ L-ﬁ\i--’;-nuﬁ-mum.l-n-}s fﬁt})

¥  No Feemien h-.L\n\}

N ™Mule ‘:Q“ Fevmios “ﬁw:n A

- Gﬂut‘_- F\'u.;h " ‘-?‘le‘lt-li -Bl?ll -1\ ;n_.}'un.

pT hq».‘.lﬁn'r- Tvavae . T“H"“}l"‘-t ) R E-El LN O

L.f Weacuwme, 1"-!1\;4 + Teve ~odey

", \Iﬂhl'\‘!lﬁh Qwovealoey %IIHA“"-"E\"“{- ot

By =0 . Qwm Mp =0
wLayo

A TLC A digoeemnaina ﬂ.’jrt--'u-\ Eh‘h mekcies

Cowhivm uu v ﬁ-“‘h’i 1 h -2 Ll

N LY L}EHL&‘S‘-L"‘;‘*\ 5 Cowtim i "..'_'..l.'.:l.u'l.}
Cwldwde y  Rhegey <% well T3 Sjedva

% oy »‘Sﬁ Qeeired | Sowy (1vx)

QRO (WD) ¢ Chollegey !

'r.



