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(EINN _\ L eading-Twist

—2005— Forward Quark Distributions

O - LR
Y Y Y

Unpolarized quarks  Longitudinally Transversely
and nucleons polarized quarks  polarized quarks
o and nucleons and nucleons
q(x): SpIn
averaged (well Aq(x): helicity  dq(x): transversity
known) difference (known)  (unmeasured!)

— Vector Charge = Axial Charge @ = Tensor Charge

(PS|U~HT|PS)= (PS|U~F~sW|PS)= (PS|WoH 5 W|PS)=
Jdz(q(z) — q(x)) Jdz(Aq(z) + Ag(w)) Jdz(6q(z) — dq(z))
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Leading-Twist
Forward Quark Distributions

Unpolarized quarks  Longitudinally
and nucleons polarized quarks  polarized
and nucleons and nu

q(x): spin
averaged (well Aq(x): helicity
known) difference (known)

— Vector Charge = Axial Charge =
<

(PS|U~+*T|PS)= (PS|¥~yH~y5T|PS)=
fir(a(r) —a@)  fde(Aq(e) + Aq(x))  Jandly
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—2005— Transversity Distribution

# Non-relativistic quarks: Aqg(xz) = dq(x)
= dq probes relativistic nature of quark dynamics
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o Non-relativistic quarks: Aqg(xz) = dq(x)
= dq probes relativistic nature of quark dynamics

# Nno “gluon transversity”
= different Q*-evolution than for g(z) and Agq(x)
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— 2005 Transversity Distribution

9

o

Non-relativistic quarks: Aqg(xz) = dq(x)
= dq probes relativistic nature of quark dynamics

no “gluon transversity”
= different Q*-evolution than for g(z) and Agq(x)

positivity bounds: |dqg(x)| < g(x)
0gq(x)| < %[q(w) + Agq(x)] (Soffer bound)

Sum Rule: first moment — tensor charge reliably
calculable in lattice QCD

transverse spin eigenstates related to helicity eigenstates
via | LT) = 1(]+) +4|-)) = transversity ((L|O|L)—(T|O|T))
flips helicity of quark and nucleon = dq chiral odd

—  No Access In Inclusive DIS!

d
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— 2005 Transversity Measurements

How can one measure transversity?
Need another chiral-odd object!
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Need another chiral-odd object! = Drell-Yan

q

U U
chiral-odd chiral-odd
DF DF

N

CHIRAL EVEN
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— 2005 Transversity Measurements

How can one measure transversity?
Need another chiral-odd object! = Drell-Yan

q

U U
chiral-odd chiral-odd
DF DF
CHIRAL EVEN

# obvious choice: h = p! ~ 0 x §¢ @ 5§ — RHIC?
o slightly different;: » = p! ~» 0 x 6g ® ¢ — GSI?
# others (later)
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EINN o
—2005— Transversity in Drell-Yan
>4 €5 [0a(x1)0G(w2) + 0G(w1)dq(w2)]

RHIC:  Apr Zq eg 1q(z1)q(x2) + G(x1)q(z2)]

® transversely polarized proton  beams available

® large /s = small NLO QCD corrections
but also: = Apr small!

® always couples to anti-quark transversity

>4 €q [0a(z1)0q(z2) + 0q(21)0q(x2)]

GSl: Apr « > €2 [q(x1)g(w2) + Gla1)d(x2)]

® transversely polarized anti-proton  beam difficult (but possible)

® small \/s = large NLO QCD corrections to cross section

but: almost spin independent = small correctionsto At
I
® probing = Arr large!
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— 2005 Transversity Measurements

How else can one measure transversity?
(Remember: Need another chiral-odd object!)
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— 2005 Transversity Measurements

How else can one measure transversity?

(Remember: Need another chiral-odd object!)
= Semi-Inclusive DIS

O_ep—>th :Z 56] R gt FFq—>h
q

J J
chiral-odd chiral-odd
DF FF

N

CHIRAL EVEN
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— 2005 Transversity Measurements

How else can one measure transversity?

(Remember: Need another chiral-odd object!)
= Semi-Inclusive DIS

O_ep—>th :Z 56] R gt FFq—>h
q

4 4
chiral-odd chiral-odd
DF FF
CHIRAL EVEN

— chiral-odd FF as a polarimeter of transv. quark polarization
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EINN

—n2005— Leading-Twist Fragmentation Functions
D1 — @ unpolarized FF
(chiral-even)

longitudinal spin transfer FF
1 (chiral-even)

1 é ‘ transverse spin transfer FF

CHIRAL-ODD!

Q
II
|

an
|
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EINN

—2005— Leading-Twist Fragmentation Functions

D1 — @ unpolarized FF

(chiral-even)

G = — longitudinal spin transfer FF
1 (chiral-even)
H, = é ‘ transverse spin transfer FF

CHIRAL-ODD!

# need to observe final hadron spin ~ transverse A polarization
# relatively easy to measure (parity-violating decay of A)

o SIDIS u-quark dominated, BUT: u-quark presumably weakly
polarized in A d
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‘KEINN ‘ Transverse-Momentum-Unintegrated
—2005— Fragmentation Functions

Functions surviving integration over
Intrinsic transverse momentum

e ® - @8

1
Dyt B @
e —
HiL: B @_' HllT - é - é
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(EINN ‘ Transverse-Momentum-Unintegrated
—2005— Fragmentation Functions

Functions surviving integration over
Intrinsic transverse momentum

e ® - @8

- ™
codd 1 7 _ chiral-odd
=@ - 7 \
\
HiL: B @_’ H;T:é - é

Gunar Schnell. DESY EINN’'05 — Milos. September 22nd 2005 —pn. 835



(EINN ‘ Transverse-Momentum-Unintegrated
—2005— Fragmentation Functions

Functions surviving integration over
Intrinsic transverse momentum

Collins Function
H1LT = é B é

Gunar Schnell. DESY
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EINN

— 2005 — Collins Fragmentation Function

I

Collins function Hi- describes left-right asymmetry in the
direction of outgoing hadron

°

Originally proposed by Collins (& Heppelman)
T-odd = need interference of amplitudes

Schafer-Teryaev Sum Rule: S, [dzH;"" =0

© o o o

first data from Belle supports non-zero Hj-

Gunar Schnell. DESY EINN’05 — Milos. September 22nd 2005 —pn. 9/35
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\Caution!|

Other Spin-Momentum-Correlations exist!
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(EINN ‘ Leading-Twist

— 2005 — Unintegrated Quark Distributions

Functions surviving integration over
Intrinsic transverse momentum

e -

¥
h1:@ - @
G
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(EINN ‘ Leading-Twist

— 2005 — Unintegrated Quark Distributions

Functions surviving integration over
Intrinsic transverse momentum

e -

T-odd A«

i
@ &) o
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(EINN l Leading-Twist

— 2005 — Unintegrated Quark Distributions

Functions surviving integration over
Intrinsic transverse momentum

T-odd A«

Gunar Schnell. DESY EINN’'05 — Milos. September 22nd 2005 —n. 11/35



EINN
—2005—

current
quark jet

final state
interaction

spectator
system

proton 11-2001
8624A06

Gunar Schnell. DESY

Some words about Sivers Effect

Thanks to Brodsky, Hwang, Schmidt:

# guark rescattering via soft gluon
exchange

# correlates transverse spin with
direction of outgoing hadron

o ‘requires L. of quarksl

EINN’05 — Milos. September 22nd 2005
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—2005— Some words about Sivers Effect
Thanks to Brodsky, Hwang, Schmidt:

# guark rescattering via soft gluon
quark ot exchange
# correlates transverse spin with

> direction of outgoing hadron
spectator

T B ‘requires L. of quarksl

Thanks to Collins, Ji, Yuan, Belitzky ...:

proton

Soft gluon is model for gauge link needed for gauge invariance
Gauge links provide necessary complex phase for interference

T-Symmetry of QCD requires opposite sign of Sivers function in DIS and DY

o o o 0

slightly different approach by Burkardt using impact parameter dependent
PDF’s (“chromodynamic lensing”)
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SSA & Unintegrated Distribution and
Fragmentation Functions

Leading-Twist

Distribution Functions

n =

g1=" @_’ ng=é B é
b -

o - i } T-odd {
n=Q - @

=@ - @ h;=é) - (193

Fragmentation Functions

o -®
¢ @ @  on-® - &
leé -
@ - @
‘@ -
i@ - @ me® - ©

SSA require one and only one T-odd function

Gunar Schnell. DESY
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FEINN SSA & Unintegrated Distribution and
—2005— Fragmentation Functions

Leading-Twist
Distribution Functions Fragmentation Functions

-y b, -©

@@ w® -0 O @ 0@ -
b - b -

ffr‘é - @ Dfrd;) - @

n-@ - @ WO -

=@ - @~ h;=é) - @ Hy= (2>~ (O~ Hé - é

SSA require one and only one T-odd function
= SSAs through Sivers function
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\FEINN ‘ SSA & Unintegrated Distribution and
—2005— Fragmentation Functions

Leading-Twist
Distribution Functions Fragmentation Functions

6 -© p, =@

B @ w® -0 0@ @ 0@ - &
b - b -

fffé - @ fod;) - @

n=Q - @ — =0 -

=@ - @~ h;=é) - (193 Hy= (> - (@ Hé - é

SSA require one and only one T-odd function
= SSAs through Sivers function or Collins function
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\KEINN ‘ Collins Asymmetries in SIDIS
—2005— The HERMES Data

uT

2 Bin(@+ @)

N
|
%@é cepl — et X

Ayr o< Z]... bz, pr) Hi (2, k7]

0.2 - + —
0.1 ’ b | # non-zero Collins effect!
* .

0 +-U ----- b A S o both Collins FF and
N - transversity sizeable
MR + _______________ t + ______ .+ | ® surprisingly large 7

] ] asymmetry
S T = large contribution (with

01 02 03 03 04 05 06 0.7 opposite Sign) from unfa-
" ‘ vored fragmentation, i.e.

u — T
[A. Airapetian et al, Phys. Rev. Lett. 94 (2005) 012002]

d
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\KEINN ‘ Understanding the Collins FF - String
—2005— Model Interpretation (Artru)

transverse spin (polarization component in lepton scattering
of struck quark plane reversed by photoabsorption)
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EINN Understanding the Collins FF - String
— 2005~ Model Interpretation (Artru)

transverse spin (polarization component in lepton scattering
of struck quark plane reversed by photoabsorption)

gg-pair with vacuum
quantum numbers (°Py-state)
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\KEINN ‘ Understanding the Collins FF - String
—2005— Model Interpretation (Artru)

transverse spin (polarization component in lepton scattering
of struck quark plane reversed by photoabsorption)

outgoing pion
deflected into page
& (positive Collins FF)
qq-pair with vacuum
guantum numbers (®P,-state)
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— 2005 Artru Model vs. HERMES
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— 2005 Artru Model vs. HERMES

L=1 -
0@00/ ¢Sﬂ/2}sin(¢+¢s) > 0

\ °© o eo@ 6= 0
/ y

Artru model and HERMES results in agreement!
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Collins Asymmetries in SIDIS
The COMPASS Data

b oud! — phtX

All hadrons 2002 data
Eu'z B Positive hadrons B B
< + .
O Negative hadron
bt % gk b, b
0 %J ii}éé %] ﬂﬂ iﬂ ij * %ﬁ?
[ |
'u=27.......| L 3 paesed '| I | | N | | I
1 u-i 1 u—" 0.2 0.4 0.6 0B 1 0.5 1 1.5 2
X z p,[GeVic]

Collins effect consistent with zero!

cancellations because of deuteron target possible and
probable

[V.Yu. Alexakhin et al, Phys. Rev. Lett. 94 (2005) 202002 ]

II. DESY EINN’05 — Milos. September 22nd 2005 —p.17/35



EINN Collins Function Fits to Data
— 2005 — (W. Vogelsang, F. Yuan)

0.2

E_ Collins A, } _ COMPASS

%I Collins A |, v C  HERMES PRELIMINARY
o - (not corrected for acceptance and smearing) 0.1 __

- Negative hadrons

B ; et e A T
04 02 03 04 ;05 06 07 . Xg 107

o Soffer bound for transversity saturated
# get Collins fragmentation function via fit to HERMES data
# consistent results for HERMES and COMPASS data

[hep-ph/0507266]

Gunar Schnell. DESY EINN’'05 — Milos. September 22nd 2005 —pn. 18/35



EINN| A

— 2005 Results on Collins FF from ez

P -

2

O_e+e_—>h1h2X X CQS(2¢)I[. .. Hlj_(zl)HlL(ZQ)]

Z|. . .] convolution integral over intrinsic transverse

momenta

# Iindependent of thrust axis
# Involves convolution integral o=

¢2_7T

¢ ¢ =M X o o5y + do) Hi-(21) Hi(22)

Py,

® need to know thrust axis

# model-independent interpreta-
tion possible
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—2005

Asymmetry U/L-ratio
o o
Qo Q
o o

Gunar Schnell. DESY

cos(2y,) method : +
: i ¥ |
e ORI AN T
L] ]
| : |: ) - T
2 6 8

combined z-bin

cos(¢,+4,) method !

- systematic errors :
- —— possible charm contribution

-----------------------------------

+ Tn-pais

----------

---------------------

03 0.5 0.7

0.5 0.7

.8 &
IcomFlnetii z~b||n

1/0s5 0.7 10.7 1.0

| ||

0.5 0.7 1.0

Py,

2

\non-zero Collins FF! |

EINN’'0O5 — Milos. September 22nd 2005




{EINN ‘ Collins Function from SIDIS and BELLE
— 2005

n* (2002-2004)

sin(dx + dg)

A

HERMES PRELIMINARY
not corrected for acceptance
and smearing

-0.1 -

+
< sl T (2002-2004) -
%

- ‘ |

~

0.2 0.4

Z,

0.6

0.1 0.2 0.3
Xp

(M. Anselmino et al)

0.2-

0.1

0

BELLE
cos((+d,) method | L
02<2z,<0.3 03<2z,<0.5 0.5<z,<0.7
‘ |
| | | | | | | | | | | |
0.2 0.4 0.6 0.8 ‘ 0.2 04 0.6 0.8 ‘ 0.2 0.4 0.6 0.8 1
Z4 z, z,

consistent results for HERMES and BELLE data

Gunar Schnell. DESY

[talk presented at Transversity’05,Como]
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‘ EINN ‘ Another Chiral-Odd Friend

—2005 Interference Fragmentation
,A —=/ T _|_
: N _
%@é . ep emt T X
<,S
= 882— HERMES PRELIMINARY Ayt 5(](33)H1 p(za Mzﬂ-)
& 005} |
& 0.04F ‘
oot * + # caused by interference of s-
0.01 | * ‘ and p-waves
OF | _ _
0.01 F g 696 scale uncertainty » first evidence for non-zero
g e Interference fragmentation
2 09F s = 0 305N _
%osp s s 104 ® COMPASS data using deu-
0.7 = Sne={03  terium consistent with zero
03040506070809 11.11.2
_[GeV] [see talk by U. Elschenbroich]
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EINN

— 0005 — Alternative Ways to Measure Transversity

o Semi-Inclusive DIS:
s SSA with twist-3 fragmentation function H

s DSA with twist-3 fragmentation function E
s Spin-1/2 fragmentation
s Spin-1 fragmentation

® Drell-Yan p'p — Il 4+ X: transversity in conjunction with
(chiral- and T-odd) Boer-Mulders Function hi-
(transversity distribution in an unpolarized nucleon)

# single- or double-polarized proton-proton scattering

p'pD — 7 4+ X: transversity in conjunction with Collins
function, Boer-Mulders function or . . . [talk by M. Anselmino]

Gunar Schnell. DESY EINN’05 — Milos. September 22nd 2005 —pn. 22/35
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2 Bin(o@- @)1
in(Q <PS)UT
(@) o

o ©

o o1 - (@)

o
© o
)

0.05

o

-0.05

Friend (or Enemy?) of Transversity
Sivers Asymmetries in SIDIS

L T[+ L +
ISR S L S
_4- 7 T 7 + |
bbb
" o1 02 03 03040506 07

N
|
%@é cepl — et X

Aur < =I|... fip(z,p7) D1 (2, k7)]

# first observation of non-zero
Sivers effect in SIDIS!

# wu-quark dominance and pos-
itive 7™ asymmetry suggests

[A. Airapetian et al, Phys. Rev. Lett. 94 (2005) 012002]

Gunar Schnell. DESY

i < o]
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—2005 unc

approach by M. Burkaro

Chromodynamic Lensing
erstanding the Sivers Moments

t: [hep-ph/0309269]

spatial distortion of g-distribution
(obtained using anom. magn. moments
& Impact parameter dependent PDFs)

Gunar Schnell. DESY

uX('I)bJ_) dX(.CU,bJ_)

. / \

. /\
Y
0

by
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[EINN;J Chromodynamic Lensing

— 2005 Understanding the Sivers Moments
approach by M. Burkardt: [hep-ph/0309269]

ux(x,by) dx(z,b.)

. / \

. /\
Yy
0

spatial distortion of g-distribution
(obtained using anom. magn. moments
& Impact parameter dependent PDFs)

by

+ attractive QCD potential i
(gluon exchange) Cerwroo eroer o weowroo er o

_ @
¢S7T/2}Sin(¢¢s)>0 ‘ \
¢ = / FSI kick T+

\/ ‘L§>OI

Gunar Schnell. DESY EINN’'0O5 — Milos. September 22nd 2005 —pn. 25/35
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EINN Extracting the Sivers Function from Data

Gunar Schnell. DESY

(M. Anselmino et al)

® Sivers function for - and

d- quarks with opposite
sign and about same
magnitude

Burkardt Sum Rule
(32,4 fir = 0) almost
satisfied already

cancellations in deuteron
target explain vanishing
Sivers asymmetry at
COMPASS

EINN’'05 — Milos. September 22nd 2005 —Dn. 26/35
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—2005— Conclusions
# after 25 years transversity still not measured
BUT:
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—2005— Conclusions
o after 25 years transversity still not measured
BUT:

s Non-vanishing Collins effect observed for 7+ on proton
target at HERMES
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—2005— Conclusions
o after 25 years transversity still not measured
BUT:

s Non-vanishing Collins effect observed for 7+ on proton
target at HERMES

s disfavored Collins FF large and opposite to favored
one
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— 2005 Conclusions
o after 25 years transversity still not measured
BUT:

s Non-vanishing Collins effect observed for 7+ on proton
target at HERMES

s disfavored Collins FF large and opposite to favored one

s Collins asymmetries consistent with zero for deuterium
target at COMPASS
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s Collins asymmetries consistent with zero for deuterium
target at COMPASS

o Non-zero Collins function measured at Belle
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BUT:

s Non-vanishing Collins effect observed for 7+ on proton
target at HERMES

s disfavored Collins FF large and opposite to favored one

s Collins asymmetries consistent with zero for deuterium
target at COMPASS

o Non-zero Collins function measured at Belle
s First observation of SSA in interference fragmentation
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— 2005 Conclusions
o after 25 years transversity still not measured
BUT:

s Non-vanishing Collins effect observed for 7+ on proton
target at HERMES

s disfavored Collins FF large and opposite to favored one

s Collins asymmetries consistent with zero for deuterium
target at COMPASS

o Non-zero Collins function measured at Belle
s First observation of SSA in interference fragmentation

s more data to come: SIDIS, Drell-Yan and pion
production in proton-proton collision —> ample ways
of measuring transversity
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—2005— Conclusions
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EINN

— 2005 Transversity Phenomenology
xQSM (A.V. Efremov et al)
20— —
» 3 anumber of model calculation o
(facing a lack of experimental data) .o .
N hi
# hq, must satisfy Soffer inequality \
. 0.0 /,\*dt ________________
# In common: h; behaves more e
valence-like 7
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Quark-Diquark (solid), pQCD based model (dashed) (B.Q. Ma et al.)
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NLO Corrections to Polarized DY

Large Corrections to Cross Sections

10*ET '|""|""|""|""|‘E 105:—"""""""""""—§
phas s = 30GeV 4 b = 900GeV? ]
%—- ' E 2 0%k
= 10°F N E =
2 ,_15 -\_“\ ] -t—: g
= 10 E ' ‘._\{\ E ,,: . veee LO
= m—:é_ —— NLO R\ = g -- :;20
ICEI “:j-,‘-z_ : ::LLl::mad ..':‘.E l(]—]" ——  Resummed \’E
N —4§| 1|||1||_||||||||||||||..|_§ IO—Z_I‘I—‘Illlrlllll—lllly“l
§ 107573 7 }"\t\.“(;ev);l 35 5 5 10 M(Ge\!'; 20 25
o . .
= Smaller Corrections to Asymmetries
o
1
o .
g 04T T T | | 0'4_"|””|‘”""”""'
e
035k i _
I i 0.3
Eosf S = 30G€V2_ &£
] 021
023 2 Mo ]
— res. (u=0) ) §
s—= res. (u=03 GeV) - == Tes. (U=03 GeV) |
T S R ¥ S R ¢ R [ I -
M (GeV)

Gunar Schnell. DESY

M (GeV)

EINN’05 — Milos. September 22nd 2005

—n. 30/35



(EINN ‘ SIDIS Cross Section

— 2005 — (up to subleading order in 1/Q)
do = dU(()]U + cos 2¢ dall]U + %COSﬁde%JU + Ae
+Sr {sin2¢daéL+%Siﬂ¢dUgL+)‘e ]}

+ST {sin(gb — ¢g) dofrp +sin(¢ + ¢g) dofrp + sin(3¢ — ¢s) dojry
1
Q
AN

Beam Target 1 15
Polarization +Ae [cOs(¢ — ¢s) dULT + — 0 (COS ¢s dULT + cos(2¢ — ¢g) dULT>

(Sin(Zgb — ¢g) da(lle + sin ¢g d0(1]2T)

Mulders and Tangermann, Nucl. Phys. B 461 (1996) 197
Boer and Mulders, Phys. Rev. D 57 (1998) 5780
Bacchetta et al., Phys. Lett. B 595 (2004) 309

“Trento Conventions”, Phys. Rev. D 70 (2004) 117504
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(EINN l SIDIS Cross Section

— 2005 — (up to subleading order in 1/Q)

1 1
do = dopryy + cos2¢ dofiy + — cos ¢ dopyy + Ae— sin o do)

Q Q

1 1
+S7 {sin2q5 dotp + 0 sing doyy, + Ae |dol + 0 COS ¢ dUZL] }

+ST {Sin(¢ — ¢g) dofrp +sin(¢ + ¢g) dofrp + sin(3¢ — ¢s) dogry
1
Q
AN

Beam Target 1 15
Polarization +Ae |cos(¢ — ¢s) dULT + 0 (COS OFS dULT + cos(2¢ — ¢s) dULT>

(Sin(Zgb — ¢g) dallle + sin ¢g d0(1]2T)

Terms with 1/Q are 'subleading twist’

(Factorization for SIDIS (including transverse momentum) n ot yet proven )
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'EINN SIDIS Cross Section

— 2005 — (up to subleading order in 1/Q)

1
do = dojy; + cos2¢ dojy + g o8 ¢ dotry + Ae

1 1
+Sr {sianb da?]L + @ sin @ da?]L + Ae dU%L + @ COS ¢ dUZL] }

+St {Sin(gb — ¢g) dotip +sin(¢ + ¢g) dofrp +sin(3¢ — o) dogry

1
+ (826 = 6s) oty + sin ds doy)

Ox
Beam/ 'I)'}get 1
Polarization +Ae [COS(¢ — ¢3) dgi?fr + @ (COS ¢s dg}ftlr + cos(2¢ — ¢g) dUFT)] }

This talk:

sin(¢ — ¢g) doPr ... Sivers Effect
sin(¢ + ¢g) doprr ... Collins Effect
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—n2005— A Closer Look at Collins Asymmetries |

rewrite asymmetries in terms of favored and disfavored fragmentation:
® neglect strange quarks
® assume Gaussian kr dependence of Collins FF — can resolve convolution

® employ isospin symmetry among fragmentation functions, i.e.

.
<
I

Du—7nt)~Dd—-n")~D(d—nt)~D(a—n")
Dd—7nt)~Du—7n")~D@—7n")~D(d—7n")

.,
ISH
1l

1 _
E(Df +Dyg) ~ D(u—7°)~D(d—7")~D(d— %) ~D(a— =?)

. . 40 od)H 40u + o0d)H
(4u —+ d)Df/d + (4u + d)Dd/f
-0 4(0u + 0u) + dd + dd] (Hy + Hy)

4(u+1u)+d+d] (Df + Dy)
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—n2005— A Closer Look at Collins Asymmetries Il

express asymmetries in terms of flavor ratios:

~ o+ 44 or'H
AT = K(a,
¢ D
- - A4H + or
AT, = K(z,
¢ (@,2) 4D +r
N 4 1
AEO = K(x,2) (4 +0r)(1 +H)
(4+7)(1+D)
Polarized Objects Unpolarized Objects Mixed
D
H D =
H = H—d Dy (Su+L6d)zH;
_ = —
du + 5od

e.g., CTEQ6,R1990 and Kretzer et al.

\:> 3 constraints and 3 unknowns!l
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—n2005— A Closer Look at Collins Asymmetries Il

express asymmetries in terms of flavor ratios:

. 4 4+ 5rH
AT = K(z,

e @)D

o 4H + or
AT = K

c (a: Z> AD + r

- 44+ 6r)(1

Ago — /C(:U,z)( +or)(L +H)

(44 r)(1+ D)

The three asymmetries are not independent (C'(z, z) = ;Eigggﬁ):

Agf (z,2) + C(z, 2) AL (z,2) — (1 + C(z, z))flgo (x,2) =0

e.g., CTEQ6,R1990 and Kretzer et al.

\:> 3 constraints and 3 unknowns!l
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AEO = K(x,2) (4 +0r)(1 +H)
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H D =
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e.g., CTEQ6,R1990 and Kretzer et al.

\:> X constraints and 3 unknowns!l
2

Gunar Schnell. DESY EINN'05 — Milos. Sentember 2219 2005 —pn. 33/35




EINN

—n2005— A Closer Look at Collins Asymmetries Il

eliminate /C and relate H to or

= scan solution space for H and ¢r by sampling set of (A%, A% , A%)

(around measured values according to statistical uncertainty)
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51 ~ 6d/6u from yQSM look at slice of distribution:

g L
5000 -
PN 4000
> 3000
% TR as e oy
strong hint for ‘ H;/H; negative I

Gunar Schnell. DESY EINN’05 — Milos. September 22nd 2005 —pn. 35/35



	Leading-Twist\ Forward Quark Distributions
	Leading-Twist\ Forward Quark Distributions
	Leading-Twist\ Forward Quark Distributions

	Transversity Distribution
	Transversity Distribution
	Transversity Distribution
	Transversity Distribution
	Transversity Distribution

	Transversity Measurements
	Transversity Measurements
	Transversity Measurements

	Transversity in DarkGreen Drell-Yan
	Transversity Measurements
	Transversity Measurements
	Transversity Measurements

	Leading-Twist Fragmentation Functions
	Leading-Twist Fragmentation Functions

	Transverse-Momentum-Unintegrated {�lue Fragmentation} Functions
	Transverse-Momentum-Unintegrated {�lue Fragmentation} Functions
	Transverse-Momentum-Unintegrated {�lue Fragmentation} Functions

	Collins Fragmentation Function
	Leading-Twist \Unintegrated {
ed Quark Distributions}
	Leading-Twist \Unintegrated {
ed Quark Distributions}
	Leading-Twist \Unintegrated {
ed Quark Distributions}

	Some words about {
ed Sivers Effect}
	Some words about {
ed Sivers Effect}

	SSA & Unintegrated Distribution and Fragmentation Functions
	SSA & Unintegrated Distribution and Fragmentation Functions
	SSA & Unintegrated Distribution and Fragmentation Functions

	Collins Asymmetries in SIDIS\ �lue The HERMES Data
	Understanding the Collins FF - hypertarget {collinsFF}{String Model Interpretation (Artru)}
	Understanding the Collins FF - hypertarget {collinsFF}{String Model Interpretation (Artru)}
	Understanding the Collins FF - hypertarget {collinsFF}{String Model Interpretation (Artru)}

	Artru Model vs. HERMES
	Artru Model vs. HERMES
	Artru Model vs. HERMES
	Artru Model vs. HERMES
	Artru Model vs. HERMES

	Collins Asymmetries in SIDIS\ �lue The COMPASS Data
	Collins Function Fits to Data \ (W.~Vogelsang, F.~Yuan)
	Results on Collins FF from {hspace *{1.5cm}} 
put (-.9,.5){includegraphics
[width=1.6cm]{belle_logo.eps}}
	Results on Collins FF from {hspace *{1.5cm}} 
put (-.9,.5){includegraphics
[width=1.6cm]{belle_logo.eps}}

	Collins Function from SIDIS and BELLE\ (M.~Anselmino et al)
	Another Chiral-Odd Friend \ 
ed Interference Fragmentation
	Alternative Ways to Measure Transversity
	Friend (or Enemy?)
of Transversity\ �lue Sivers Asymmetries in SIDIS
	$ $ �lue Chromodynamic Lensing \ DarkGreen Understanding the Sivers Moments
	$ $ �lue Chromodynamic Lensing \ DarkGreen Understanding the Sivers Moments

	Extracting the Sivers Function from Data\ (M.~Anselmino et al)
	Extracting the Sivers Function from Data\ (M.~Anselmino et al)

	Conclusions
	Conclusions
	Conclusions
	Conclusions
	Conclusions
	Conclusions
	Conclusions
	Conclusions
	Conclusions

	Transversity Phenomenology
	NLO Corrections to Polarized DY
	SIDIS Cross Section\ (up to subleading order in 1/Q)
	SIDIS Cross Section\ (up to subleading order in 1/Q)
	SIDIS Cross Section\ (up to subleading order in 1/Q)

	A Closer Look at Collins Asymmetries I
	A Closer Look at Collins Asymmetries II
	A Closer Look at Collins Asymmetries II
	A Closer Look at Collins Asymmetries II

	A Closer Look at Collins Asymmetries III
	A Closer Look at Collins Asymmetries III
	A Closer Look at Collins Asymmetries III

	Limits on Transversity and Collins FF

