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Simple model: LO, independent fragmentation
for current fragmentation region

> e2q(x)AD} (2)

p—o mm) P'=pP) =D(y)P,- _
T " 269D (2)
q

SU(6) Model: only AD*(z) #0
AD? (z)= DX (z)
. ég(xm? (2)

_ PA
Sh = =~ — = F_(x,
" T DR, S elq(x)DN(2) S(\x 2

Fraction of events with

hard scattering off s-bar

Trento, October 27, 2008 Aram Kotzinian



0.8

0.6

0.4

0.2

-0.2

Unpolarized target

*

A COMPASS, PRELIMINARY

SU(6) CTEQ5L
SU(6)CTEQ5L no s-quark
SU(6) GRV9SLO

Best description with SU(6)

model for spin transfer.

A polarization = s(x) filter

Trento, October 27, 2008

1
10

10

10

Spin fransfer from
s-bar is switched OFF

0.3 ¢
0.25 -

0.2

0.15 |-
0.1

0.05

LEPTO MC
s-bar-purity

Aram Kotzinian

10

-2

10




g-tlavor fraction gq-flavor fraction

gq-flavor fraction

Quark type fraction 1n anti-Lambda production

0.4 x<0.012
0.3 [
020 ) u
01f - - d S
0 E |S I | u\ [ || I d\ P I S N
3 2 -1 0 1 2 3
quark flavor
0.4 0.012<x<0.022
0.3
0.2 —1 .
01F - - d u S
O E SI 1 ‘ u | | | | | Il L ‘ L d‘ 1 | 1 | 1 1
3 2 -1 0 1 2 3
quark_flavor
0.4 x>0.022
0.2 -
_ - d u
8w = | d LS
3 2 1 0 1 2 3

Trento, October 27, 2008

quark flavor

Aram Kotzinian

LEPTO MC
with CTEQSL
and COMPASS cuts

In contrast to K
production asymmetry,
here mainly s-quark

contributes to
P» and AP"
F.(x)=0.11+0.2
for x <0.1
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Hyperon production x-section and polarization
for polarized beam and target

From general considerations for double and triple

longitudinal polarization observables:

- - Ao

Cp op =0 | 1F P, -
. PS,£P.S,
PPB,iPT — AO'/_\
1T PP —

Target polarization sign 1s written explicitly

Beam polarization contains sign
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Polarization Asymmetry APK (x)

P" = l(PA +P )

) Py, —Fr

A._ pA A
AP" =P, , —F ,

Note that P = PP’;\ , 1f muon flux before and after target

polarization reversal remains unchanged

APD
ApK (x):= }I:A(ic);)
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Factorized parton model

e {D(y)PB - 1B Aqq(iﬂqmw;(z)
Pon =~ _
e 2.6 {LD(y)PBfPT Aqm}q(x)l);(z)

Triple-spin effect q (X )

similar to one

induced by g, .

oF 0.2 for Deuteron
PT :fPT ~
0.14 for Proton
(D(»))=0.5-085, |24 <0s
q(x) We can neglect
pol.dep. part in denom.
|D( P, 229 < 85.0.8.02-0.5=0.068

q(x)
Formulas are more complicated when intrinsic strangeness is taken into account,

but results are almost unchanged
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A ; (x) in simplified SU(6) model
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HERMES i1soscalar method 1

DIS and K* & K- production in Deuterium target

Q(z) = u(z) +U(x) + d(z) + d(z) S(x) = s(x) + 5(x)
AQ(z) = Au(z) + AT(z) + Ad(x) + Ad(x) AS(z) = As(z) + AS(z)
‘41 (T‘ QE\J _ 53@(31 QQ} + Q‘A‘S{T QE\J

5@ (I! QQ) + 2‘9(:1?1 Qi})

AQ(x)[4 [ DE(2)dz + [ DX (2)dz] + 2A5(z) [ DE (=)

K 2y _
A (2,Q7) = Q(x)[4 [ DE(2)dz + [ DY (z)dz] + 2S(x) [ DE( E}dE

(z)dz + AS(zx) [ D,

T f Dna:rn étrange etrange( )dz

Q(T) f Df—?on etrange( )d&f + S('T} Jr Dé:rane;e( )dz

Trento, October 27, 2008 Aram Kotzinian 1



HERMES i1soscalar method 2

Ap(x) Po(r) Ps(z) | [ 42
= Cr(z,Q")
Ap () Ff(z) PE() ) \ “oF
Po(r) — 5Q(x)
O T B0 + 25(x)
25(x)
Fs() = som+250)
PI{ (T\J Q{i} f Dﬁi::-n -étrange (z}dz
? | 1} Jr Dlij::-n étr ange dz + S fpg:;range
PH(T) _ f Déhange z)d
5 fpllﬂll etrangedz _|_ 5 f Déiﬁlmge

Two unknown integrals -- from unpolarized data
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Fracture function approach in MC even genarators

PDF and hard scattering are factorized from hadronization:

do™"™ =3 f (x.Kyp,8,3S,)®dc ®H [\ (x,Ky,8, 5%, P13Sy)
q

——f—————

- After hard scattering ——

- Before

U o

[Rank from diqua}
(@OWOW
ﬁank from quark ]

(ud),
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Target remnant in Polarized SIDIS

JETSET 1s based on SU(6) quark-diquark model

pt \/_{u [3(ud)oo + (ud)i0] — V2u~ (ud)1) — V2d* (uw)o + 2d~ (uu)y 1}
nt = ﬁ{cﬁ[ (ud)oo + (ud)10] — V2d~(ud)yy — V2u*(dd)y o + 2u~(dd)y 1}
Ag(x) =q,(x)—q_(x) Cudlog - .
() —pt Sut = {{{ud)m ,,,,, u
() — peut = {(ud); _1----- utl
d+(x)/"”-+ Sut = {(dd)1g--- - ut),
d_(X) —n~ e ut = {(dd)y 1 - - utl, w=1

Probabilities of different string spin configurations depend on
quark and target polarizations, target type and process type
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Fragmentation functions in LEPTO

Dependence on target remnant spin state

Example: valence wu-quark 1s removed from proton. Default LEPTO:

the remnant (ud) diquark is in 75% (25%) of cases scalar (vector)

HERMES

{(ud), - ul, s - o
{(ud), - ul, ,
Even in unpolarized LEPTO 02

there 1s a dependence on target
remnant spin state

<o | - K
(ud),: first rank A 1s possible | ,,
(ud)y: first rank A is impossible~ -
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More general approach

& x-z factorization was not checked

# Extract unknown integrals of fragmentation functions in
different subsets of x-bins and compare them

@ Missing term in the (polarized) SIDIS equation
related to polarization dependent hadronization

A.K. EPJ C44, 211 (2005) ‘ Neglected \

quq2Q(xaQ2)H;l,N(x,Z,Qz)(AQ(x’Q ) | AH gy (x,2,0 )J

q(x,0%) | H;y(x,2,0")

A1h (x, 2, QZ) -

Aq(x,Q")AH,, (x,2,0%)
q(x,0)H )\ (x,2,0")

qujqu,QZ)H;’,N(x,z,Q2>(1+
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Asymmetry

Y e (Mg Q) HY (x,2.07) + q(x.QM)AH ], (x,2,07))
All\’] p(xazaQ ): !

> e (a(x, 0 H )\ (x,2,0") +Ag(x,0)AH),, (x,7,07))

Zq €§g(x, QZ)AH:/N (x9 <s Qz)
qujq(x’ QZ)H;/N (x, 2, Qz)

= AN (x,2,0")+£(x,2,0%)

~ Alhj\,[Std (x, Z, QZ) +

The standard expression for SIDIS asymmetry is obtained when

! 4 2 g A 2 / h . 2
Hqt”-“*-’ (z,2,Q7) — D, (2,@7) Q‘Hq;‘_&f (x,2,Q%) = 0
Only standard part of expression for asymmetry contains quark polarizations

All/;\’/Std ('x’ <o QZ) — AII/X’Exp ('x’ <s QZ) R g(xa <y Qz)

Trento, October 27, 2008 Aram Kotzinian 17



Modeling € in LEPTO

quQQ(X Q )AHq/N(x’ Z’Qz)
quqq(x Q )Hq/N(vaan)

£(x,2,0%) =

LEPTO: HERMES tuning
parl(4)=probability of scalar diquark

++ 0
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q
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LEPTO with
HERMES
tuning and cuts
CTEQ6 LO
K*, K- production

off deuterium target

Trento, October 27, 2008

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

£(X)

Aram Kotzinian

10

19




Strange quarks polarization 2

Data from Ahmed El Alaoui PhD thesis, 2006

0.3 7 X1
AS
—— dxAS(x):ZT(x - j dxS(x) = 0.0055
0.02 i=1
0.3 AS Xit1
AS, = | dxXAS(x)= ) —(x;),_... | dxS(x) ’
0.'!-)2 l=1 5 "-

New value 1s more than one standard deviation away
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HERMES final results
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Intrinsic Strangeness Model for A polarization

J. Ellis, A. K. & D. Naumov
Eur. Phys. J., C25, 603 (2002)
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Parameters of model

P 4(prompt;N) = P7“(prompt;N) = P}*(prompt;N)
= P'\%(prompt;:N) = Csq - Py,
Pi4(X%n) = P{"(X%p) = Py*(2%p) = Py%(2%n)
Spin transfer _ L 2+Cq 5,

= - s

3 3+42C,

P4 (X*%n) = P{U(Z* T p) = P{*(Z*;p)
= P{"(2*T5n) = PR(X*p) = PAY(2*m)

from qq side

= Pfid(E*Jr;P) = Pjiu(E*_?ﬂ-) = —E " M - Py
3 3-C.,
A%’s parent Cf}o C?O C?LD

SU6) BJ SU(6) BJ SU®6) BJ
Spin transfer quark 0 —018 0 —018 1 063
. X0 —2/9 —0.12 -2/9 —0.12 1/9 0.15
from q side =0 ~0.15 007 0 005 06 —0.37
== 0 005 —015 007 06 —037

% 5/9 - 5/9 - 5/9 -
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NOMAD data
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A polarization
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Model calculations with LEPTO

Nomad settings and ¢;, = ¢,
Symbolic notations: Lund Model is realization of Fracture Functions.
Spin transfer via heavy hyperons is taken into account.

_ P Xo Xrpgeon + P X, Xpyeo
PP/;,pT(X,XF,...): o (5 Xr ) g (X Xpsenn)

N(x,x.,...)

_ > o Ag(x) A, oA

P(x,xp,)= ), ef| DOV — [P, q(x)D; (2)S,
g(R,<R,,) q(x)

qu (X, Xpp..) =— Z es |:D(Y)PB - /B AQ(X):|CI(X)DqA(Z)quS;\
g(R,>R,,) q(x)
_ 2|1 Aq(x) A
N(x,x,,...) = Zeq 1-D(y)P, fP. (0 q(x)D; (z)

Separately calculate numerator and denominator by reweighting events
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COMPASS cuts

Q>>1 (GeV/c)?; 0.2<y<0.9
Primary vertex: -100<z<100 or -30<z<30 (cm)

Decay vertex: 35<z4,.<140 (cm)
=0.01

Vertexes colinearity cut: 0_,,=

Decay particles momentum: p>1 GeV/c
Feynman variable: 0.05<xg<0.5
A rest frame decay angle cut: cos(0%)<0.6
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To verify sign change of As
measure in two bins of x: x<0.03 and 0.03<x<0.1
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Short conclusions

@ (Anti)Lambda polarization measurements in SIDIS
of polarized leptons off unpolarized and polarized
targets can shed light both on unpolarized and
polarized s-bar distributions and hyperon production
and spin transfer mechanism

# Anti-Lambda polarization on unpolarized target depends
on spin transfer model.

#Polarization asymmetry weakly depend on spin transfer
model and strongly depends on strangeness polarization

@ (Anti)Lambda 1s well suited filter for strangeness
study
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