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Plan l

« QCD analysis of ¢g,(x,Q?) and PDFs
e status of g,

* semi-inclusive scattering and flavour
decomposition

e transversity h, and Collins asymmetry

 the hunt for AG

— high-p; hadron pairs

— open charm production
* summary
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Status of g, l
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Q? Evolution

splitting
functions

non-singlet quark distribution A¢™(z,Q%) =) (<P‘;> - 1) Agi(z, Q%)

=1 }
. . . . nf
singlet quark distribution AX(z, Q%) =) Ag(z,Q?)
d o
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Q? Evolution l

* non-singlet decouples from gluon evolution, moments
Q?-independent, like Au - Ad = g,

« Evolution of singlet and gluon coupled, moments A2 and
AG evolve with Q2

« In principle AG can be determined from the Q? evolution
of gl(Xin)
« Need reasonable range Q2 at fixed X

« We have some Q? range, but not much, important large Q2
at small X
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gl(X1Q2) FZ(XiQZ)
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NLO QCD Fits l

* choose scheme, usually MS
* choose start value for evolution, Q%

* choose parametrisations for

A2, AG, Aq(x,Q%)

» fit parameters of these parametrisations using the DLGAP
equations (NLO)
* many groups, an example...

— AACO3 Kumano DIS2004
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AACO3 Fit
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AACO3 with zero gluon at Q?,

0.5

0.4+

0.3

0.2+

0.1

XA uv(x)

XAg(x)

o]
0.001

0.01 0.1

-0.11

-0.21

-0.31

-0.41

0.01 0.1

@ G. Mallot/CERN

v2d.o.f. = 0.915

error with free gluon
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Comparsion of PDF Fits
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BB Fit l

1.2

([ xAG(x) NLO . -~
: slightly positive gluon pol.

0.8 O =50CeV | \ at Q%=5 GeV?

xG(x) (GRV) \
[ unpolarised gluon

T T Bliimlein & Bttcher

‘@;J G. Mallot/CERN Spin Summer School, BNL, 2004



First moments l

Q’=1GeV’
Ag AX
AACO3 0499 +1.268 | 0.213 £0.138
GRSVO01 0.420 0.204
LSS 0.680 0.210
BB 1 026 O 1 3 8 Kumano DIS2004
— GRSVO! [ Phys. Rev. D63 (2001) 094005 ]

~ LSS0l [ Eur.Phys.J. C23 (2002) 479 ]
~ BB02 [ Nucl. Phys. B636 (2002) 225 ]
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&2

g(2,Q%) = o'V + (2, Q%)

1 .
AV (2 02) = —g1(r,Q2)+/ g1(y, Q%) dy

Y

M A

e twist-3 term g, matrix element ds

1
do = ‘3/ 2% 0o (7, Q%) dw
0
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Neutron g, from JLAB
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. . h 2
Fragmentation Function D;(z,Q7) l
(£ k) Df;“ from quark g into hadron h
u,eM z = % energy fraction carried by h

favoured unfavoured

Dt = DI = DY = DI
ccC IS CC
Dy = DT = DI = DT
1 dGh B Zf E?‘ Qf('r.*- (QQ) ) D?(Z’ (QQ)
oy dz ¥ E?‘ qr(+, Q?)
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Semi-inclusive DIS l

X e D} _ ) )
e 2, . D final hadron “remembers
L . flavour of initially struck!
® ° A
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AP (2, Q) = Jdz3 et Aqp(r, Q%) - D(2, Q%)
e Ja=E ;€3 ¢5(1,@?) - Di(z,Q?)
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Flavour separated polarisation l
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Asymmetries can in LO be related
to Aq by

I 7 s 24 (x) [ d=Dl(z)
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more data
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Transversity h, l

momentum distribution

Ag(z) = g1(z) = —
heh(:lty dlstrlbutlon

wreso- -

transversity distribution

!@;Aﬂ G. Mallot/CERN Spin Summer School, BNL, 2004



f posilive leading hadrons 3 positive leading hadrons
0.2 < 0.2
0.1 1 ] o4l {
o . = - + . . . . oL 4 i _ '} -
0.1 ﬂ"eé% ' 0.1 Ers /7
(> 22,
0.2 «, 0.2 '?‘?{'p -
"0..3 ool 1 1 1l 1 1 L1 '0.3 | | 1 O
10° 10° g 0.2 0.4 0.6 0.8 1 w
B ‘ D
— 03 - 03 "5
3 negative leading hadrons S negative leading hadrons
'f, 02— ' < o2 (D)
01- o1 | O
i . 01 roy.
0.1 yoirn f:*};?!- € 2y,
e Zey 23 0.2 t?,f;,
0.3 L 1 1
-DLE 1 1 11 11 I-z 1 1 1 11 111 |-1 1 1 1 1 | I 012 014 ura u.'a 1
10 10 1 z
4
Bi

@ G. Mallot/CERN Spin Summer School, BNL, 2004



Hermes Collins asymmetry l
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A G from high-p; hadron pairs l

e Contributions: a) LO  b) QCD Compton  ¢) PGF
T T q
ety
g a) q b G

IN o (57949 -y g—qq
Ay, ~ (afy, 7)— + (afy, ™)

o %
o o
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Hermes high-p pairs
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Hermes high-p pairs

e Hermes conclusion:

Ag/qg = 0.41 £ 0.18(stat) 4+ 0.03(syst exp)

(zg) = 0.17; (px) = 2.1 GeV?

,:Iil,'_-:ifs ﬂng{a‘jl:i:n = 0.6
1 — -
% [ - -- GSA(LO) :
<08 [ GSB(LO) h
————— GSC(LO) ]
0.6 - —— GRSVILO) std. and val. ]
0.4 2T N _
é%%%;
-0.2 S P
™ ]
0.4 | - )
| -2 Ll -1
10 10

@ G. Mallot/CERN

B (P b py o)

hth™

'h||:p|-“-p1-u:|

ﬁ':PT“'-PT“’:l

KTK~

Aot g)

2 (GeV)

HERNES PRELIMINARY
L Y Y L pFrTeeee
[ RN T
04 2 04
ne ER T +
5 L i ]
wit T EEE |
-0 944
06 5
0B TR
1% 1 15 2 3 1 15
Py (GeVie) P [ Gebie)
wirsTeows | & wlm s ioowe
0E CIETE
04 04
03 X | & oz
ol "
-0z + B IYERE } i Ll
04 04 I
& T
0B PTE
TR T
P {Gehich e N ]
Fywtometio aror 8.1% HYDROGEM + DEUTERILM Target
HERMES PRE] RNARY
=]
u;- HYTROGEN | & -1; CELTERILA
05 Z
e £
ud ‘ul
= T T
v A : |
o3 Getametis amar BE 53 Sustamatts e TE
i 1 = b 1o 1 = %
Py (V) Py (V)
B = 14 S
i
1 HrTMOGEN-- DIELTIONL W » Carn rikow
E.*,:_ MHhm—wn
02, Ceastarirs; ACH
- Cemdorrinatian in Kaon=aompia 5K
TR
e t
ﬂ: Bywtamitie awer 8.1
A

'I

Opin dSuminer >Cnool, BINL, ZUVVu4



SMC high-p; anaylysis l

AG
 Hermes: Q2 not G e proton
reconstructed for high-p; T o deuteron o
- SMC: cuton Q2> 1 GeV? 05 ¢ [
theoretical description more 0 L e
sound, limited statistics sl I
N
0 O.(|)5 0|.1 0.|15
) <n>
Selection AG/G £ 8(AG/G),,, <X genPGF
>p2>2.5GeV? -0.07+0.40  ]0.09
NN >0.26 -0.20 £ 0.28 0.07

@ G. Mallot/CERN Spin Summer School, BNL, 2004



COMPASS high-p;hadron pairs

2002 data only, all Q% 75000 events

§_ 104; (-\ u+d — p + 2h(high p ) + X
Z 10{_ #® High py cut
2 ® pri,pre > 0.7 GeV/c
10F ® pi, + iy > 2.5 GeV3/c?
10 _ ®» \ector mesons are removed
T¢ . | ’J ® m(hihs) > 1.5 GeVl/c?
0 > , 10 AS ®» Products of the target fragmentation
2, pT L2 are removed
& xp>0.1
» 2 >0.1

A4 pd—hh
(5”) — —0.065 = 0.036(stat.) = 0.01(syst.)
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Open charm at COMPASS l

« Photon-gluon fusion: 1.2 DY per PGF cc event
1 I

cm=)» D’ =K7zr" BrR4%
C

=l

g
* 0
—— o D" =Dz’

YYyYy

=Kz'r,
DY from D* about 20 %
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Open charm, cuts l

« most of 2002 data, prel. RICH and tracking

¢ ZD > 02 (background reduction)
¢ | COS(G*) | < (.85 (background reduction)
e 10 pK< 35 GeV/c (Rich 7K sep.)
 define:

AMKﬂ'?Z’ = MszS _(MKﬂ' T Mﬂ's)

M(D") — [M(D°)+M(m)]
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D" - Dz~ tagging l
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*+ 0O__ + :

D" —>Dx, tagging l
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Projected precision for A G/G ¢

e 2002 — 2004 data:

e from high-p;: (all Q?) 5(AG /G) =0.05
o from high-p;: (Q%> 1) 5(AG /G) =0.16
 from open charm: 5(AG /G) =0.24

No systematic error included yet
(not too big, apart from possible theoretical uncertainties)
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Summary l

e Lots to come from:

— Hermes

— COMPASS
— RHIC
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e |t seems
SPIN goes
down very
far ...

“This could be the discovery of the century. Depending,
of course, on how far down it goes.”
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