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@ longitudinally polarized lepton beam
@ longitudinally polarized nuclear target

@ large geometrical acceptance
% small angles e .
limited by synchrotron r'adia'rion
% big angles
limited by money /

@ good particle identification N <E:<u
)

So far only "fixed target” experiments at:

/e . ~\
‘@ :-KEE‘S{,F and polar-lj>|ed pp-collider at
SRAC_ | T
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S Jefferson Lah >
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Jefferson Lab
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dischargetube — Atomic Beam Source Breit Rabi Polarimeter

% %' 1st sexp. magn. syst.

- /4 SET : . Syst.

nozzle/l\:;\\\' % e Sexp. magn. sy R
2nd sexp. magn. syst. ‘

collimator '%
' SFT / WFT
™ %%/ storage cell
:7 A A \
i beam shutter
\\ie”—sm”tube

sample tube

beam blocker

AIB?}ON%EK'@E% | =9 -:Ielectmn beam Iine::
@ no dilution; all the material is polarized

@ no radiation damage
@ rapid inversion of polarization direction every 90s in less than 0.5s

/
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combining signals from:
TRD, calorimeter, preshower
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Naive parton model

Au =% Adv:—%

Y

BUT Gluons are important !
1989 EMC measured Full description of J. and J
2=0.120£0.094 £0.138 é Sea ququs Aqs ) needs
=) Spin Puzzle orbital angular momentum
11 1 1 )
2 AN g | L

(AUS+M§+AG+AE + /s + /s)

/
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The quark content of the nucleon

* H194-00
4 H1 (prel.) 99/00
ZEUS 96/97




@ Virtual photon  can only couple to quarks of opposite helicity

@ Select or q (x) by changing the orientation of
target nucleon spin or helicity of incident lepton beam
Ag=0 -q

Asymmetry definition:

o 3 = oo
e h _ ~€.h _
e',h _ 01/2 O-3/2 e'h 1 Ne',hL Ne',hL
I e'.h e h |
O-1/2 + O-3/2

(PRI N oo

inclusive DIS: only e’ info used semi-inclusive DIS: e'+h info used

/

Ydbs E.c. Aschenauer SFU, VanCouver, March 2007 12



05

0.8

0.6

04

02

0

0.2

© HERMES ([Q*X 1 GeV?)
2 2

° :'ijg"ES (R 1 GeV) @ New data from COMPASS,

¢ E 155 HERMES & JLab very precise

% SMC (low x - low Q ?) @ high x-behaviour consistent with

* SMC

"o A1 with x>1

o k Al 1

““““““““ TR TR T . Id T [ o Thiswork(Hall- A) /
8|F o' COME TASS (gw.x - low Q Emton | | O E142[51]

4 COMRASS tuncion l | & E154[52) Iy fj,

T Soin s g - 5 0.7
® CLASEGIbQ’=10-452GeV’ ; < % P [t E =
A e IR 1 o0
O SLAC-EIS5 ,i’i% 002 - { % { A Hemves _E 0-5
¢ HERMES e g0 ol q o — 0.4

.,-.’-‘-‘:7'# i;%t;ﬂ) T o _- - } } | -
feﬂrlr $ L) i , , sé _E 0.3
ﬁé’ﬁm C o = %1} = 0.2
, ,ﬁ@o | 3 I '}}ﬁ} E 0.1
o 5 BRI UL 5
...... CLASPLB641’11(2006) ;O ¥ .i. gﬁ ? i }? u _g 0
i I S — . "-—‘. =
0 Ol.l‘ 0.2 0!.3 04 0;5 0.6 0;7 IO.S 10-2 1 k 1
COMPASS PRD75(2007)012007 X
%-ﬁgg E.C. Aschenauer SFU, VanCouver, March 2007 13




|

2

d“o

unpol

UThkrafy  dxdQ?

2y, Y
A(Q)+Z ¥

<t _ 5 2 2 :
== O HERMES ( g1§_§%\§i)z) ,Efl ) 34
N EERMES YR
5| BHG (o - P
#] SAIME(low x - low Qq) from p.d: i
-qlos’t SMEA3 O HERMES (Q>f 138
o A5 ® HERMES (Q X4
[P PTS v {
O THe
<)Q’I_QCQMP&S§ &gsp x%léasv@ | I—?‘p
5 i
< _ xg} from “He:
* HERMES
0057 O JLAB
v E142
A E154 é
—~0.1 ' *
N * X
> x * * &
V 10 . * g £ K O%o@ %
O . "’g@?@%
\I:_ll 1 *x * #Agww&w
~ 50O
_g .O...l_z . . . ..1_1
10 10 x 1=
— - — — Y 1
ST
!
Y&dbs E.C. Aschenauer

Combine p and d to get n:

1 3
=—(0 + 1-—w
S+ A= Twp)
or 3He
0P, +2P,

®» What can we learn on the PDFs

~ <e2>[ACZ OAZ +AC[

ACys [D Oys
LO_ECD%<62>|:AZ+AC|£’5”]

Compass: hep-ex/0609038
Hermes: hep-ex/0609039
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|0021dX91 =0.0436+ 0.0012Zat ¥ 0.0018¢st ® 0.0008fr +) 0.008a]
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< 1 o Saturation in deuteron integral is assumed
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Polarised quark distributions




COMPASS: Valence PDFs

From diff asymmetry
From Inclusive gd

DNS fit (prediction)

*(Au +Ad,)dx SIDIS+DIS, Q?=10 GeV?
X 1l

AU=Ad=AsS=AS COMPASS
PRELIMINARY

unmeasured

H |

0.7

(Au,+Ad,)dx=0.40+0.07+0.05

=006




scattered lepton

‘”Cown/' Correlation between detected hadron and struck q:
=) “Flavor - Separation”

I

AS =(Au+Ad +Au +Ad + /s + /)

target nucleon ! | . uu\\p (AU,Ad,Aa,Aa ,AS,A;)
String Breaking -
— ez X, 2 2
Al (x,Q2,2)= 1/2 03/2 ~CZ qcl( | Q7) : ACI(X,QZ )
01/2 v 03/2 qz e;d'(x Q) N q(x,Q7)

Extract Aq by solving:

A=(A (0. AT A (O AT AG)  =(A A0 Au A0 8 Bs,

W d "u ' d s

s
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@ First complete separation of

pol. PDFs without assumption on

sea polarization
®Au(x) >0 Ad(x) <0

—”WMW%m

Ad = —-0.054+ 0.03:

j As = +0.028+ 0.03.

' Au =-0.002+ 0.04

!
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D. De Florian et al. hep-ph/0504155

i
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_The Gluon Polarization




" Unpolarized Gluon Distribution

H1+ZEUS

Q*=20 GeV ZEUS-JETS (prel.) 94-00
|| total uncert.

. H1 PDF 2000
Q" =200 GeV Bl exp. uncert.

] total uncert.




How to measure A&

|IIIII! !'!! I|I ||Ii"-|||‘~;

ep-ph/0603213 X
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@ using mainly only inclusive data or a combination of inclusive and
some semi-inclusive data
@ Results for AG still completely all over the place
@ Need a consistent approach for fit and uncertainty determination
with all world data taken into account

i
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Idea: Direct measurement of AG
=) Isolate the photon gluon fusion process (PGF)

@ Open Charm production
® Reaction: Yy p —» D° +D° + X

®» cc = reconstruct D,D° AWV
[dsac™ aG(x, . 5) AG
APSF — g _ ( PGF
wil = rf . Ve = i A~ = a'I_|_
" [ D candidates in 2002-2004 | ‘ G
s S,;=1051 +- 18 :‘A(DO) Lo 6/041
GON COMPASS preliminary LO - MC . Ar.oma
COMPASS Data 2002-2004 AG/G
O E ;
G 'E
= AG .
: | T <—> =-0.57+ 0.4{stat.) + 0.1
: b TS
2§ [ ) :E; XG I:l 0.15 ﬂz - ]_@ev2
- 2002 I I I 2003 I I I2004 I I02-04I I ID*+D0

200 400
m(D°)-m(Dﬁt)[MeV/c 2]
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Idea: Direct measurement of AG

=) Isolate the photon gluon fusion process

@ detection of hadronic final states with high pt
% high pt pairs of hadrons
® single high py hadrons

@ Several possubl;d?rgrinbuflonss jhreo &%gggrgongg%mpntré

® Mc 2dded to detérmine R and L
Q%)< 0.1 more sub-processes contributing ©

\/ D .
PGF 4 + { i/ S_t|l_b LO_Dj/ .o_r|\_1'r: a9 g q
‘ » sul con
_a* | er s g
€as ig. i Gi v
(p) Z f, A|| = fBg | Slg |Sg’ f, _cr_ Important
= at Q2<0.1

<AGG> AT oA

/
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Idea: Direct measurement of AG

=) Isolate the photon gluon fusion process

@ detection of hadronic final states with high pt
% high pt pairs of hadrons
® single high py hadrons

@ Several Eossublé@fﬁﬂ'bufégﬁsstl% *E\%&%%é‘é"i%ﬁ‘ﬁ#ﬁﬂﬂﬁé"@

® Mc 12ed to

etermine R an
TZS 0.1 more sﬁ’b'— processes contributing ©
\\“«A ,y// > / 2r s\ /

~
"'H-H_\_\‘//

H on1'r' 9 ¢

PGF | Gene ! S_l'l_b LO-DIS a9
J/ > Sul J/ com‘
er s g

\,

(1) mEef iRdlasive A pQCD NLO cd‘lpeiaﬂons (ea;mﬁbmble
< o at Q2<0.1

AG

G> fs.g<>A” e
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@ Channel: htht

® Cut? > 1 GeV?

_|Fl|1:’ 2 a 2 2’2 2 2
553045 Ghoiyf -3 26y

D x
Adn(h ,hzg > 1.5 GeV
=2'=0.06+ 0.31&at ¥ 0.06yst
Q? < 1 GeV? AR A
- +d i+ 2h{high p_) + X T T ? ? 107 ; 10 2102
M — ¥ [+] p' + . _
-ﬂ-. COMPASS preliminary ’Yg_)qq*(PGF)i ‘ Q [(GeV/C) ]
Yd-qg
Yq-q||
& qq'—qq’
qg—qg
gg—agd
low p,

Ag/g=0.016+0.058(stat.)+0.055(syst.)
used for Ag/g extraction <Xg> =0.085%%  2=3.06eV?

/
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HERMES Results

2 , {0 Qcbc A ela./diff. VMD
(@) “ LODIS ¢ low p;
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E 02 é
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01 F 0.2 F
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.§'-0.2—§ \
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(
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World Data on 46/6

- GRSV-sd
G5-C
TNG (Kretzer)

- FNS [KKP)
BO-06
HERAMES Methad |1 fet. 1
HERAMES Methad | . 2

HERMES (Mathod 1)
Compass {Open Charm)
Compass {0F = 1 Gav®)
Compass (0F < 1 Gav®)
580




RHIC SPIN

Direct Photon Di-Jet production Heavy Quark

33



7° Production

PHENIX Runs, Preliminary
KKPFF (eale, b W Vogelsang)

Y, M secile wimeer i daty

*d'o m vV
1333 , % B
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1 ot il e
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&, M - .Run5 Photon Tri
=R 7¢-... — 1 003 Runé Photon
ﬁ T et ooz | GRSVistd
I C R oot el
p (GeVie) o 0

0.0k

Scaling error of 407,
.00z I8 notincluded.
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Jet Production

T ® & [ &F v o

(a)

STAR

prp = jet 4+
fE=200 GaV
midpoint-Cona
E—'ﬂ-:"
D2=ilB

A7z i dydpr) [plyGev]

—f— Cambirad HB
—&— Comblmed HT
« _ NLODCD{Vegeisang)

PR S WA TR T TR SN T TR (U TR T
B Systematic U :
ey

L b i s 5o il 3 14 5 0 9.4 5o L l-ll“

B 10 15 20 a0
' Measured Jat P (GeWic)




RHIC RESULTS

p+p — n'/Jet + X at s = 200 GeV near mid-rapidity
| I | ] ] I | ] | I | ] | I ] ] | I | ] ! | | I 1 I

—— GRSV standard STAR 2005 preliminary n°
—— GRSVAg=0 STAR 2005 preliminary Jets (p/2)

—— GRSV Ag=-ginput PHENLX 2005 preliminary n”
—— GRSV Ag = g input PHENIX 2006 preliminary n®

IIII-IIIII||IJ|

{T

|

»

-
Y-

Thanks: F. Simon & K. Boyle




Naive parton model

Au =% Adv:—%

\Y

BUT Gluons are important !
1989 EMC measured Full description of J. and J
>=0.120£0.094+0.138 =) Sea quarks Aq, _ needs
=) Spin Puzzle orbital angular momentum

1=1@U +Ad, +Aq.)+DGHAG +L
2 2\“— < q g
R S — i

(Au, + Ado+ Au + Ad + As + As)

/
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Study of hard exclusive processes leads to
a new class of PDFs

wde s Generalized Parton Distributions

Compton ~ ~
scattsring Hq’Eq’Hq,Eq

deeply virtual
Compton
scattering

éi}n;e;itlfn orbital angular
el LEING @ — momentum =) possible access to
‘ " transverse localisation or.b“.al angular, momentum
pp annihilation s "',‘
H—F= T Lo .
exclusive deep inelastic ‘J q —— XdX ( H - + E . )
meson production scattering 2 -1 t-0
deep virtual / large ¢ PDFs
= + L
J=SA5+L,

from DIS:

exclusive: all products of the reaction are detected
HERMES ~0.3

==pmissing energy (AE) and missing Mass (M,) = O

!
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GPDs Introduction
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B Bethe-Heitler
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DVCS ASYMMETRIES

- different charges: e* e~ (only @GHERA!):

— polarization observables:

& = Xg/(2-%g ),k = t/4M?
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A way to E and J,-J,

E HERMES ¥ Lo ., f 5
0.2 L PRELIMINARY I ep-eyXx I E
[ (in HERMES acceptance) I M, <1.7 GeV) I ]

-~
~ L
‘w, -m, LR RN

~,
------

+ —— (hep-ph/0506264) —
|} e S
01 0.2 03 0 25 5 7.5 10

Xg Q? (GeV?)

PRELIMINARY

i
* 1 Jl,fﬂ.ﬁ

| J,=0.8

Goaks 81 al., Prog, Part. Nucl. 'Pl.'llz'l. AT [RO01), 401
Coda YOG (M, Vandsrimaghen, PA M, Guishon and M Guidalj

N N
-0.3 -0.2 -0.1

-4
-0.5

=0.36 and Q?=1.96eV? t [GeV’]

FEE ; M
-0.4
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Can we constrain (J,

S (proton)

Preliminary
hep-ex/0606061

JLab Hall A

LHPC Lattice
connected terms
arXiv:0705.4295

Experimental errors only
+ |

GPD Model : !
Goeke et al.. Prog. Part. Nucl, Phys. 47 (2001), 401.
Code VGG (M. Vanderhaeghan, P_AM. Guichan and M, Guidal)

-08 -06 -04 -02 -0 02 04 06 08




DVCS exclusivity by missing mass M,

/—— FIELD CLAMPS —— TRIGGER HODOSCORE H1
m r 1 |
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™, il
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14 ECELL WHEELS |/ LY
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Water

SciFi/Lightguide
Connector Ring
b

Photon Det. Lightguide Connectors

Photon Detector
(3 layers tungsten/scintillator)

— Monte Carlo (all)

m exclusive BH+DVCS
BH with resonance exc.

rza semi-inclusive + VMs

m exclusive 1’

Cooling
for Si Det.
0.1
0.05
Flange to |
HERA beam pipe YUl 0
' -10
Q B
C2Co ..5006
£ S
3 0.04 |-
Build b;
e 4
Gent, ¢ |
0
-10

i

/

p (Ge‘)

@ detection of the recoiling proton

% p. 135 -1200 MeV/c
» 76% @ acceptance
'l' mwp PID via dE/dx

|m roved t-r

1.4

study kinem

 dependences | - ::::

>

s E.C. Aschenauer
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@ New structure function accessible with SSA

Side view

*NOREEpr&&hckell$ spithaintlis{oSI tes disirébatiomaoifiveyasineén
tganskensd spanealdsbfbrimangabdornmrhiaymmedtfiquahedi= is required)

% A distortion in the distribution of quarks in transverse

/
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HERMES & COMPASS Measurements

l—
% e K t HERMES PRELIMINARY 2002-2005
0.25 - 5> " lepton beam asymmetry, Sivers amplitudes
S Sl - 8.1% scale uncertainty . oC fJ_ (x)D (z
= o2 o - TS 1T 1
“
N

2 [38in( ¢-¢g) iy

"OMPASS 2002-2004
X 2 < oallht Deuterium
0.05F ©allh %
0§$,%§%%<{>+ _________ %{)@% _____ LI S +§%§%§)i{> ____________ + __________
SR |
-0.05¢ : :
O ot ”””0!2 014 0!6 0.8 0.5 . 1.|5 |
x z p}; (GeV/c)




Lattice QCD: Sivers Pheno. analysis from data:

06} X ff?r(l)q(x)
04} 0.1 — T ]
o2l Ref.[20] —— ]
T - Ref.[23] ——-1
B3 0.05 |- -
02} - N~ d-quark 1
~04f = N\
V/4 AL T
-o8y 0 ====
-06-04-02 0 02 04 0B | \-\_ #___.-f""—x
. bx[_fm] i — //
negative for up quarks 005 [ =T u-quark i
i1 N . — | HERMES x-range
_0.1 L 1 | 1 | 1 | 1 | 1
0 0.2 0.4 0.6 0.8 X

by{fm

Anselmino et al., hep-ph/0511017
NN [20] Anselmino et al., PRD72 (05)
_0_5_0_4_0_2bx[0fm]0_2 04 06 [21] Vogelsang, YUan, PRD72 (05)

positive for down quarks [23] Collins et al., hep-ph/0510342
QCDSF/UKQCD Collab. (hep-ph/05110032)

/
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- ‘ ‘Refi[ZO]‘ ]
Ref.[23] —— 1

- BBO1LO
~- GRSV 2000
LO val

[T T 1 HERMES x-range

S I N
0.2

"o 04 06 08

i

HERMES
DVCS (proton)
Preliminary
hep-ex/0606061

JLab Hall A
-0r-DVCS (neutron)

- Preliminary LHPC Lattic
0.2 connected terms

| arXiv:0705.4295
-0.4-

I Experimental errors only
0.6 +

L GPD Model :

_0.B|— Gaske et al, Prog, Part. Hucl, Phys. 47 (2001); 401
Code VGG {M. Vanderhaeghsn, P.A.M. Guichon and M. Guidal}

L 1 . 1 L 1 1 Il
‘1758 06 04 -02 -0 02 04
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BACKUP SLIDES




0.35 ‘ % 1 B HERMES PRELIMINARY
03: | 9 €+(d_’ K, e K*X
| T 08
' Need a longitudinal polar'lzed deuterium target

_'P_Kann-muhaph-_

@® Only assumptions used:

® strange quark sea in
N fr'agmentqtion simplifies 24

l All needed mfor'ma‘hon ca

proton and neutron identical

n be extracted from HERME$+ dat

a alone

.. ®_inclusive-A; 4(x,Q%)and kaon AX, , ()EszdPUbh spin a#y#

®» isospin symmetry between proton and neutron
®» charge-conjugation invariance in fragmentation

Strange\L)UL — LJ U\Z), 0 V4

=L

This Work Kretzer KKP
[Df(2)0z 0411002 1103 1111

[DE,(dz 1411029 0783 0.296

(AN (x)/d

=
o
I

|

Z)0z

i

/

-2
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-_-
Results and 2

W Ui 4

S

jl AQ=0.286+ 0.02& 0.01 Il AS =0.006% 0.02%* 0.00
0.02 0.02

o X.AS(x)/2

--------- - M

® Published (Isoscalar)

O Published (5 parameters fit)
Ao HERMES PRELIMINARY (Refined Isoscalar)




Idea: Direct measurement of A6 @: -

=) Isolate the photon gluon fusion process

@ detection of hadronic final states with high py
% high pt pairs of hadrons
% single high py hadrons

COMPASS HERMES
htht <Q2> >1 -=-=-  less sub-processes contributing ©

“Y<1 2} < 0.1 more sub-processes contributing ©
<Q > <Q > higher statistics ©

°}>0.1 less sub-processes contributing ©

oy (@)
2\ « 0.1 more sub-processes contributing ©
<Q >< higher statistics © ?

more inclusive — pQCD NLO calculations (easier) possible

/
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@ Model: Mix processes with different photon characteristics

direct

QCD-

Elastic, diffractive,  Compton
@ Small oP7-GBAINBomalous(=,resolved”) QHORA-getinate o
@ Large @2YHH8Fominates DIS processes N
@ Choice of Bafd Jorocess acpartliap to hardest scale | nvolved: —q
® If all séales are too small: sodtoxd)D (diffractiv e or Jow-pdT)) 4 kg
@ The ,resotyed; part is modeled to match the world d ata on of )p, ¢

processes . 1\ qa

_—

!
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@ Measured asymmetry is an incoherent superposition of
different sub-process asymmetries:

A(R)= S fA = AR+ A f =

@ The gluon polarization is then:

AT = A

!
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@ Channels:
» with Q%<0.16eV?; p>1GeV

» with Q2>o 1GeV?; P >1GeV
-rh*h* with Q2<0. IGeV
pr,p? >0.56eV p;, + pr,2>2.(13ev2

@ Considered sub-processes:
» LO-MC: PYTHIA 6.2

———
FZroton

- e h' antltagged(le/r

14=3I|Fn|nary

z xJela./diff. VMD
- j [?L_%’%@n i low p-

- h'l taggedsF t OCD2 2(q)
- O h tagged

A pairs

¢
.%éi ....... ................ S

[ L

- ¥HERMES Prellmlnary

_ : 1F ot in act
§ e 0.8 F © h antitagged {e* not in acc)
0 FII27NIC, agice 06 F
L — MC, AG/G=0 Y
P B o N
03 - ed-h'X 0 mﬁ __________ i ________________ I _____________________ %
: 0.2 F ;
E -0.4:_'|"|"|"|"'|7
§ _ 1.2 14 16 18 2
0 1 2 0 1 2
pT(beam)(GeV)

T T T ;‘e :

16 1.8 2 5-‘%:@.—;—‘@
pT (GeV) sH T .‘.\'\ H‘H \

O 0.25050./5 1 1.251.51.75 2 2.25

pT(beam) (GeV)

1.2 14

/

i
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COMPASS Results

jtd — i + 2h(high p ) + X
COMPASS prefiminary

7 s p? [GeV?]




i

® HERMES cross section:
kr, pr standard values:
(pi™)=0.40GeV
% M.Anselmino et al. Phys. Rev. D71,074006
(p?)=0.20GeV >+ 20%

> 1
5 : — 1 r 1 1 1 [ 1 1 1T
% U d{a)a /dp, [ph/ GeV]
=10 _
10 _
=10 _
-8 O IETEC UTT
EREnsed

2 ® LOMC -

I TR . OO BL........... L8800 .
g O LO MCxk-Factor g 4]
g 0.8 B -
E 0-6 e ] - LI : : 1
= 0.4 [ ] ‘+ -.E- - - o _E

0.2 ““““““““““““ [T T e e e A 3 : : .

Hep-ph/05051 57 L
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Cross Section Data - MC

Sajs dpy [ph/GeV]

— HLG
———- L0




® 2 (X) = {f(x)+s 9, (X)7s + hy (X)75y'S; }n*

| |
~Q @ -© O @

unpolarised quarks longitudinally polarized transversely polarized

and nucleons guarks and nucleons guarks and nucleons
g(x): spin averaged Aq(x): helicity difference oq(x): helicity flip
-> vector charge - axial charge - tensor charge

well known known measuring!

/
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TW2

D2 (x) = = {f<x)+s 0,(X)7s + My (X)75y'S; }n*

relativistic nature of quark
In absence of relativistic effects h  ,(x)=g ,(x)

Q2 —evolution : unlike for g ,P(x),
the gluon doesn’t mix with quark inh  ;P(x)

“, Jj ~ (no gluon analog for spin-¥: Huciexdedn)
R i sensitive to the varoe & aadck plaidsaaton
q and q have opposite sign.
/ N
F / "~ tensor charge: first moment of h

single helicity (large from lattice QCD)
flip

1

.
s E.C. Aschenauer

64




icoll

———

< h (x)HJ‘(z)

2 Bin(era)lr

fPRL94(2005) 012002; hep-ex0507013]

@ Collins moment:
>0 m<O0

@ M unexpected large
== role of unfavoured FF

@ first data for Collins FF  H; (2)
available from Belle
== extraction of h ; from
Hermes asymmetries

@ K'>0 K >0
K* in agreement with T

@ 2005 data:
=P 2 dimensional binning
disentangle x (PDF) and
Z (FF) dependence
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/

s E.C. Aschenauer

(¢ - ¢S angle of hadron relative to

final quark spin (Collins)

) angle of hadron relative to
initial quark spin (Sivers)

SFU, VanCouva

peculiarity of f T
chiral-eaxemmaaine T - b [DA-

related to parton orbital
momentum

violates naive universality of PDF
=) different sign of f ;1 in DY




