o)
INFN

Single Spin asymmetries
for identified hadrons at
COMPASS

Giulia Pesaro
Trieste University and INFN
on behalf of the COMPASS Collaboration

Charged hadrons
Identified hadrons

Charged hadrons
Identified hadrons




The COMPASS spectrometer in




eLongitudinally polarized
muon beam

©2002-2004 polarized
deuteron target
©2006-2007 polarized
ammonia target

eTwo stages
®Momentum and
calorimetry measurement
eParticle identification

RICH) 5LiD T:

()
Yo

Trigger-hodoscopes

M Filter
ECal & HCal

MWPC
Straws

Gems

) Luminosity ~ 5.1032cm ?s*
Drift chambers  geam intensity 2 . 10 8 p + /spill
Micromegas (4.8s/16.8s)
silicon Beam momentum 160 GeV/c



The COMPASS spectrometer in 2007 g
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Data selection- DIS cut g
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Data selection- Hadron sample @

pr > 0.1 GeV/c
z > 02

dN/dz

COMPASS 2007 transverse proton data.
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Hadron identification @

Upgraded in 2005
likelihood-based algorithm
piy ~ 3 GeV/c

pl. ~9 GeV/c

ph, ~ 17 GeV/c

P27 = 50 GeV/c

purity of ™ sample > 99%
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dN/dwW
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Identified hadrons distributions g

COMPASS 2007 transverse proton data
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Deuteron statistics Proton statistics
(2002-2004): (2007):

charged hadrons

charged hadrons

hT [ 85M Collins | Sivers

h* | 15.1M | 10.2M

h™ | 7.0M A= | 12.0M | 8.1M

identified hadrons

identified hadrons

Collins | Sivers

+
;_ Z:gm 7t | 0.6M | 6.6M
oM | 84M | 5.8M
- | o6 KT [ 1.7M | 1.2M
: K- | 1.1M | 0.7M




The structure of the nucleon @

At L.O. in the collinear approximation, the nucleon structure
can be described by 3 pdf:

quark
u L T
f1(x)
o
nucleon 81(x)
O
hi(x)
¢-¢
hi(x) =



Transversity g

Transversity DF is chirally odd:
not observable in DIS

observable in SIDIS (via "quark polarimetry”)

In COMPASS following SIDIS channels are measured:

INT — ¢ h X (Collins asymmetry): transversity DF is
coupled with Collins Fragmentation Function

¢NT — ¢ h h X ( pair production ): transversity DF is
coupled with interference fragmentation function

¢NT — ¢/ A X (A polarization): transversity DF is coupled
with fragmentation function g7 — A

Results are available both for the deuteron target and for the
proton target.
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Collins Modulation @

Azimuthal distribution of the produced hadrons:

+ — pO ;
Nh (Cbc) = Nh (1 + PT DNN ACol/ sm(dDC)
=+ refers to the opposite orientation of the spin of the nucleon, Pt is the target polarization and Dy is the

spin transfer coefficient from the initial to the stuck quark

Oc =y - pg= O + G5 -




The Collins modulation g
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The Collins modulation g

COMPASS 2007 proton data
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The Collins modulation @

Comparison with the predictions from the fit to the COMPASS
deuteron, HERMES proton SIDIS data and BELLE eTe™ data:
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The Collins modulation,identified 7w and K @

COMPASS 2007 proton data
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The Collins modulation,identified 7w and K @

7 strong signal in
the valence region

K™ negative trend in
the valence region
K~ positive in
average

The KT shows some

trend to increase as
pT increases.
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The Collins modulation, identified Kg
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The Collins modulation, identified K g

HERMES P L.B 693 (2010)
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The structure of the nucleon g

Including k7, 8 functions are needed:

nucleon

quark
U L T

U | f(x, kT) hi-(x, kT)
Boer-Mulders

L gl(x, kT) hlL(X, kT)
Worm-gear 1

T fljil—(X, kT) g]_T(X, kT) th(X, kT)
Sivers Worm-gear 2 | Transversity

hf_T(Xv kT)

Pretzelosity

all measurable in SIDIS

See also G.Sbrizzai and B.Parsamyan and A. Efremov talks!




Sivers Modulation @

Azimuthal distribution of the produced hadrons:

Nif(ds) = N? (1 + Pt Asivers sin(d>5)>

=+ refers to the opposite orientation of the spin of the nucleon, Pt is the target polarization

(DS = (;Sh - ¢s

2 L h
Zq eq fqu Dq

Ac: ==9 -9 4
Sivers Zq egﬁqu

flLTq:Sivers Distribution Function: correlation between the
intrinsic transverse momentum of unpolarized quarks and the
spin in a transversely polarized nucleon.




The Sivers modulation g)
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The Sivers modulation g)
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The Sivers modulation g)
PLB 692 (2010)

h™ asymmetry
concentrated at
small W

-
$

* x>0.032
° x<0.032 .

R
<

5 10

W (GeV/c?)

COMPASS 2007 proton data
ok
< 0.1 positive hadrons L negative hadrons
!é ; ) é . s i : % ' L
ol
L
-0.1- r
*  x>0032
°  x<0032
-02r | 1 C 1
5 10 5 10
W (GeV/c?) W (GeV/c?)
COMPASS 2007 proton data
o Y7>,
< 0.1 positive hadrons | negative hadrons
[ %
Tiaj£r§+f+ : L;%L
. YT e ?? ; T %L
_Ollk -
* W>75Gev/c?
[ ° w<75Gev/i? [
L I R ST R
1072 107" 1072 10t




The Sivers modulation g)

Comparison with the predictions from the fit to the COMPASS
deuteron, HERMES proton SIDIS data:
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The Sivers modulation,identified 7 and K g
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The Sivers modulation,identified 7 and K g
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The Sivers modulation, identified K @

COMPASS 2007 proton data
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The Sivers modulation, identified K @

COMPASS 2007 proton data
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The Sivers modulation, identified K @

Comparison with the predictions from the fit to the COMPASS
deuteron, HERMES proton SIDIS data:
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Conclusions @

2007 transverse data analysis is finalized:

Large Collins asymmetry
Sivers asymmetry different from zero PLB 692
o i (2010)

Sivers asymmetry concentrated at small W

possible dependence of K™ Collins
asymmetry on pr

Sivers asymmetry for K larger than for h™ @Wg

Sivers asymmetry or K* concentrated at V\l
small W

2010 transverse data taking is ongoing!







Backup




RICH efficiency 2007 g
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Purity correction g

Nip = N; + NTZ—
T T

Ak = —aKNK,\,JIFE?WN’r = ax Pk + ar(1 — Pk)
T T

Ar = aWNﬂ/\jl_;KNK = apPr + aK(l - Pﬂ')

Pk > 0.9, P, ~ 1:
ak = 5glAk — 0.1A;]




Purity correction @

ak = 55[Ak — 0.1A]
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