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Global Analyses of Unpolarized FFs

Light charged hadrons (l.c.h.) 7=, K=, p/p
2. Hadron (quark) spins and charge

Most recent are

D™ (x,My) = D7 (v,M,) - Update of KKP

foi (z, My) = Dfi (2, M) Dﬁ,d,s from OPAL tagging

Dﬁ/ﬁ(xj MO) — QDZ/Z_?(ZC, MO) probabilities
Also for K5, A

Since 2000, l.c.h. studies also from
Bourhis, Fontannaz, Guillet, Werlen (charged)
Kretzer (7=, K+, charged)
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Data
Rely mostlyonet+e~ — Z,v = X + h(=h™ + h™)

h identified
ALEPH, DELPHI, SLD (/s = 91 GeV), tpc (29 GeV) (uds, ¢, b)
opAL tagging probabilities (v/s = 91 GeV) (u, d, s, ¢, b)

OPAL data rather model independent

Primary quark info by tagging high energy hadrons
Excluded in AKK:

h unidentified (contaminated with other charged particles) -
use for checking

z, < 0.1 (soft gluon logarithms)
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Calculation

(ete~ — parton i — h) (DGLAP evolution)
o 1 1 d
fl (5’7197 =i f dy dlnde Dz, My) =2 f m
d(:CviZ/y) (wp My, s ) D!y, My) P (f,as(Mf)) D (y, My)

Neglect O(1/+/s) higher twist D} (z, M) are universal

Work to NLO, freedoms:
Scale: = M; = /s
Scheme: MS

Dz, My < 2mg) =0

D' _ (x,My=+/2GeV) = Nax®(1 — z)°

q9=4,9
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as(My) Determination

Vary a, (M) until Ay, = 1 Fits with —£ = 1,2

_ +0.0053(E)+0.0007(T)
as(Mz) = 0.1 176 5 0067()—0.0009(T)

PDG: a,(My) = 0.1187 + 0.002

Inclusive hadroproduction data sensitive to az(My)
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OPAL tagging probabilities

G. Abbiendi et al., Eur. Phys. J. C 16 (2000) 407
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This framework: OPAL low z + heavy quark <4 other data
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Light charged hadron data
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Light charged hadron data
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ALEPH, OPAL summed l.c.h. data overshoot (see KKP work)

— These data may contain other charged particles
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Gluon sensitivity

Not included 1n fit

3-jetdata ~ D (z, M; = 2E) dor, well defined
Eo(ALEPH)=26.2 GeV D, atLO
E:.:(OPAL)=40.1 GeV — D, OK
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(p) = h+ X

Not included 1n fit

Mf/pT — 1/27172
STAR / UA1 200/630 GeV

PHENIX 200 GeV
p+p—7'+X

D’ (x, My) = D5 (z, My)

a

10° |

— AKK
- KKP
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p+p/p— Ks+X
KO
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Neutral weakly decaying K and A

P

1/(2% N, gnisPy) (d°Nidpdy),

Decaying to charged particles — production observable

revious determinations by
K?3: Greco, Rolli - HERWIG (1995)

A: de Florian, Stratmann, Vogelsang (1998);
Bourrely, Soffer (2003)

T E
wheg e NLO y1=0.5pt g Fm NLO 41=0.5pt
o & 12
2L — NLO pu=pt g E "". X — NLO ju=pt
E e - o C .
F K3 == = : - - == =
w0k N NLO u=2pt %';103%_ \ . NLO u=2pt
F i al
10" :‘i 0E
10°E 1o 0 i 10-5:5 ~
Kshort Né . : A+ A DN
10°E p+p @ \'s = 200 GeV 10°E bip @ VS = 200 GeV NS
STAR Preliminary . - STAR Preliminary N "
107 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 10'7 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |~| |'| |
0 1 2 3 4 5 0 1 2 3 4 5
P, [GeVic] P; [GeV/c]

(K™)
New n.w.h. data from STAR @RHIC merits improved FFs
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K2, A - OPAL tagging probabilities
Data quality: n.w.h. < 1.c.h.

Fix as(Mz) = 0.1176 (AKK central value)
Fix gluon FF (see later slide)

nde" Hw,n;\m" T
o) | &eeomes Again, separate u, d, s with
i~ o OPAL tagging probabilities
3 3 Low z + heavy quark data:
o good fit
(in contrast to l.c.h. data)
ns 10°
v A, large x: s, ¢ > u, d, b
n . . . .
" Ty A implicitly contains
SO e parton— 3’ — A
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K2, A - quark tagging
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K2, A - untagged
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101 = S L L L L B L L 100 ETTTITT rrrrrrrrrrr T T T T T T T T T T T T T T T
: © . DELPHI 189 - - DELPHI 189
! - DELPHI 183 107 © - DELPHI 183
o ALEPH 91.2 1072 i o ALEPH 91.2
> DELPHI 91.2 g > DELPHI 91.2
» OPAL91.2 107° [ » OPAL91.2
- SLD 91.2 w © - SLD 91.2
- TOPAZ 58 10 ¢ o TASSO 42.1
3 ° TASS0426 = 40 i < CELLO 35
5 -CELLO35 § - TASSO 34.8
= 2 TASSO35 S 107 © - TASSO 34
o “TASSOB45 (& o7 - TASSO 33.3
= - TASSO34 = > HRS 29
- TASSO 33.3 107 » MARKII 29
» HRS 29 o - TASSO 22
- » MARK 11 29 107 - > TASSO 14
\ { - TPC 29 10 L
N\ ] = TASSO 22 IPR:
\i\ I - TASSO215 10 .
10‘15 \\\\\\i\m\ .3 ° TASSO 14.8 10‘12 T T S S [T w I N O
0 01 02 0.3 04 05 0.6 07 08 0.9 1 TASSO14 0 01 02 0.3 04 05 0.6 07 08 0.9 1

X X

S. Albino (Hambure Universitv) OCD-N’06. Frascati Status of Unpvolarized FFs — p. 14/16



p+p(p) — K¢/A+X

b K9 4
A Dy (. : S 1 NWK
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Strong dependence on Dﬁ
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Summary

AKK: Includes OPAL tagging probabilities
— g, u,d, s, c,bform*, K=, p/p, K2, A for first time
Sensible result for as(Mz)

AKK l.c.h., compared to KKP:
Smaller d — K=, larger s — K&
Better agreement with K @STAR, worse with KJ@UA1
AKK n.w.h.:
K9~ GR’s KJ@STAR good, K2@UAI not
s,c— A >FSV’s A@STAR+UAT1 good

http://www.desy.de/ simon/AKK2005FF.html
Simple to make KKP — AKK update to software
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