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momentum distribution => well known - unpolarized DIS

p ) -

helicity distribution => known - polarized DIS

Arq(x) —

transversity distribution => still unknown

decouples from inclusive DIS because quark-spin must flip; => SIDIS;




DIS
quark —I |+ quark

A-q(x)
+ —

proton proton

‘ another chiral odd function is nheeded !
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how to access transversity function ?

possible quark polarimeters:

+  azimuthal distribution of single hadrons —
Collins fragmentation function (FF) “

« azimuthal dependence of the plane
containing the hadron pair
2-hadron interference FF

« measurement of transverse polarization of A-
baryons

FFg-> A
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e beam: 160 GeV p* (2 * 108 p* / 5s spill) Ay
e polarized target '

e particle identification:
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The frozen spin target

| 3He - “He dilution
refrigerator (T~50mK) Bﬂﬁ for transversity measurements the

polarization was reversed once a

superconductive
Solenoid (2.5 T) Dipole (0.5 T)

week from 1 to 2

== ® T l

1 >

two 60 cm long target cells

with opposite polarization 2002.2003.2004: 6LiD

achieved polarization: ~50%
relaxation time > 2000 hrs dilution factor: ~0.38



kinematic variables:

Q2 = -q2 = 4EE’sing/2 * current fragmentation
;Bi?g_/zEl\:gE/EkEk') Xththz > 0.1
z =E,/ (E, - E.) Zp 2> 0.1
* DIS cuts: * non exclusive p events
Q? fl; (SG ) (z41+2,2) < 0.9
eV/c) —2

01<y<09 N 1 .

* all uniden. +/- pairs
* all n+ - pairs
» all w+ K- pairs
» all K+ =t- pairs o,
- all K+ K- pClif‘S % 02 o. 08 o1 1.2




identification of n, K and protons
Cherenkov thresholds: = = 3 GeV/c
K=9 GeV/c
p~17 GeV/c

ﬁ‘
N\
i j 5m
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20 n/K separation at 43 GeV/c

without | 7+ &- i+ K- K+ 7t- K+ K-
PID

total 5.3*106 3.7*106 2.4*10° 3.0*10° 8.7*10%




kinematic variables:
Q2 = -g2 = 4EE’sin6/2
Xpj = Q2/2M(E,-E,)
y = (E, — E.) /E,
z =E,/ (E, — E,.)
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Hi'(z. My) = H7, (2, M) + cos OHT, (2, M)
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for the two weeks:

target-cell configurations @ 1 ‘
@y 1

N, (Ps)* Ny (Prs)
N, (Prs )™ Ny (Prs)

=> fi‘r‘ring func’rioniF(¢Rs) = Azho (1 + 4A2h1 Sin(¢RS ))

16 bins forg,.=> D(@) =

A, corresponds to the raw-asymmetry
A2h1
Dy fP

=> relevant-Asymmetry: A¢Rs o

-y

with dilution-factor: f =~ 0.4 ,target polarisation: P =0.5 and D,, = 1 >
—y+y




z=2,+2,

S e Anq()H, (M)

S ¢l q()D}(2)

A g (x,z,Mhz) =

H*" (- M2y Presently unknown
. (BM) can be measured
| in e*e” (BELLE)

expected to depend on the hadron
pair invariant mass




deuteron-target
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results for M;,, binning
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event selection for z-ordered +/- pairs

motivation

e hadrons with higher relative energy carry more
information about the fragmenting quark polarization
e for leading hadron pairs signal enhancement is

predicted

e same cuts as for all hadron +/-
pairs

e charge selection:
leading+/2nd leading-
leading-/2nd leading+
leading-/2nd leading-
leading+/2nd leading+

additional cuts:

e if one leading hadron is cutted,
event is dropped

e No neutral cluster in Calorimeter
with Eq - 2Errg > Eong teading)

¢ Mlssmg Z< Z2nd leading




results for z-ordering (unidentified)
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summary and outlook

 all asymmetries are compatible with 0

* asymmetries in z-ordering with PID have
also been measured and are compatible
with O

 switch to proton target in 2007 beam-time.
=> detection of a non-zero asymmetry is
expected

COMPASS



