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qg(x) : number density or unpolarized distribution
@ First data from ’70 (SLAC)
Aq(x) = q@- q~: longitudinal polarization or helicity

distribution

@ - @ Starting from the *80 (E80, EMC)

A+q(x) = q'"- q'': transverse polarization or
transversity distribution

B- @

Still unmeasured




In the last ten years: Tensor charge (91 -'92):

‘rGrraer?sTng:i?rlﬁpmem in the theory of g7 = IdX[AT CI(X) . AT q(X)]

Remarkable role of A(q)(x), notably
X).

complementary to Ag in analogy with:

':[n the last couple of years: g, = J‘dxlAq(X) N Aa(X)]

Role of the ky structure functions
clarified (Cahn and Sivers effects, ...).
Soffer inequality (95):

Ara() < 4" () = [A7a09-+9(0)]

Leader sum rule (04):

Key features of transversity: 1_ % >dx-Arq(x)+ X <L-|- >

- Probes relativistic nature of quarks 2 a.9 g.9,9
- No gluon analog for spin-1/2 nucleon in analogy with:
- Different Q2 evolution and sum rule

S :%AZ+AG +(L,)




A+q(x) is chiral odd: decouples from leading twist
DIS because helicity of quark must flip. It
doesn't play any role in inclusive DIS;
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Measuring Aq(x)

Chiral-odd: requires another chiral-odd partner

p'pT—>II-X ep’—>e'h X

Direct
Measurement

05

How to access it:

AQ(X) ® FF

- Drell-Yan A7a(xq)- Ara(xy)

- Single Spin Asym (e.g. p'p—1X)

Hard scattering NN (e.g. RHIC) Hard scattering NN

- Drell-Yan ALQ - A

(e.g. 6SI)
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More than 220 physicists from 30 Institutes and 12 Countries
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two 60 cm long Target-Containers
with opposite polarization
During data taking for transversity
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Q?[(GeVie)]
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* Inso far ( 3 years)
- only DIS off LiD
- only runs with transverse polarized target being analyzed

used events in the
runs good runs analysis
453
. 6
2002 475 (100 SPs spills) 1610
J/ 429
RICHPID 1 2003 479 (100 SPS spills) 4+(2002)
470
(200 SPS spills) 2+(2003)




3 possible quark polarimeters are being explored in COMPASS:

» Collins effects of (leading) h*
»Part A: first analisys finalized on 2002 data
(accepted for publication on PRL)

®» Azimuthal dependence of the plane containing hadrons pairs
»Part B: first test and preliminary results on 02-03 data

» Measurement of transverse polarization of spin 3 baryons
(e.g. A hyperon)
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COLLINS and SIVERS



$< = azimuthal angle of spin vector of
fragmenting quark (before

Breit frame: . . scattering)
ref. system with z axis defined by b = azimuthal angle of spin vector of
y direction and x-z plane defined by fragmenting quark (after

the scattering plane




PColl =%h —9s' =Ph t¥s — 7

NE =N -[1+ Aq-sindcoy]

A1=1-Pr-D-Acql

Zaeg(-ATqa(x)-A(%DQ(z,pT!f }
Acoll=

2 h
Zaea Oy - Da Calculated as function of x, z and




The quark intrinsic moment cannot be neglected - an
azimuthal asymmetry not connected with PDF is introduced

But
Azimuthal angular dependence different > sin(¢g, )

Ay=f-Pr-D-Agjy,
S =N?-[1+Aq-sindg)y ]

Sin @ g;




- DIS cuts: - Leading Hadron
- Q%1 (6eV/c)? - 0.25<z<1
- 0.1<y<0.9 - P+0.1 GeV/c
- W>5 GeV/c? - z-missing cut
* Hadrons - All Hadrons
- Track Length<10 X, - 200.2
- Energy Deposit in ECALs - P>0.1GeV/c
< 5(8) GeV



dN/dQq
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Only statistical errors shown
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Only statistical errors shown

All hadrons 2002 data
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Deuteron(COMPASS) vs.

Proton(HERMES) 3 0.2
L=
With present errors the 2 data sets
are compatible 0
COMPASS higher energy = lower x
(but with E‘r'esen‘r statistics large
errors at high x) ;02
also higher z <
In Hermes: Y Taire [t 0% SR S5 SR 5
- Negative Collins asymmetries;
- Positive Sivers asymmetries.

| = COMPASS 2002

0 HERMES

BRELA ST + """" *@@*@H@*% """""""""""
b
¥ § LR f%TQ T B .!‘I.’;.i@_'l__ﬁ__j ________ g * ______

In COMPASS:
- No sizeable effect apart...

- Possible cancellations in iso-
scalar target?




Deuteron(COMPASS) vs.
Proton(HERMES)

With present errors the 2 data sets
are compatible

COMPASS higher energy = lower x
(but with E‘r'esen‘r statistics large
errors at high x)

also higher z

In Hermes:

- Large Positive Collins
asymmetries;

- No Sivers effect.

In COMPASS:
- No sizeable effect apart...

- Possible cancellations in iso-
scalar target?
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° B COMPASS 2002-2004
<u 0.1—«0;@ é};&} o COMPASS 2002 -y, 4};2{'-
‘c 7 }f‘?{ yx
L i
W Positive hadrons | Negative hgdrons
ot et et et

A. . statistical errrors:

Statistical accuracy increased
in years 2003/4:

- trigger system upgraded:;
- DAQ upgraded:;
- 2004 longer run.

2003 data analyzed
(systematics evaluation in
progress)

2004 data production over
(analysis in progress)




2 HADRON
ASYMMETRIES



Using two hadrons (e.g. n+n-) the trasversity distribution can be
accessed in conjunction with a interference fragmentation function

@' = azimuthal angle of spin
vector of fragmenting
quark with:

¢ =1 - ¢° (spin flip)
¢r definition :

Enlarged RT

_ qxI . G xRy
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C \J

» No n/K/p separation by using RICH information implemented yet

C

x10° x10*




2 zp01+ 2,501
< X201 + x£,>0.1
S z,=2;+2,<0.9 (fo cut exclusive h production)
» 1.02=0.22 combinations/DISevent (2.8 x10° events in 2002+2003

only)
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ONE WORD
ON

NEAR FUTURE



Taking into account:

Variation of statistical errors: O (ANH3) ~1.34-0(A, LiD)

taking into account the variation of: PI' . f
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COMPASS has a multi-purpose spectrometer which will fake data at least
until 2010;

Collins and Sivers SSA calculated from 2002 data
(first measurements on a deuteron target) accepted for publication
(PRL);

First results of the analysis concerning two opposite charge hadrons
asymmetries were shown (2002+2003)§.’

In both cases the asymmetries are small and compatible with zero

The total collected statistics allows to increase the presented accuracy
on SSA (2002 data only) by a factor of 3 and 2h (2002+2003) by 1.4

Complementary data (of comparable statistics) will be collected in 2006 on
a transversely polarized profon target (NHs).
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