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‘%ﬁg HERa MEasurement of Spin

off a transversely polarlsed

. hydrogen target
SSPETRA
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HERMES spectrometer
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Resolution: Ap/p ~ 1-2% A0 <~0.6 mrad
Electron-hadron separation efficiency ~ 98-99%

Hadron identification with dual-radiator RICH
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Leading twist Distribution Functions
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Leading twist Distribution Functions
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Transversity

As Transversity is a chiral-odd function it can be probed
only in conjuction with another chiral-odd function

In Semi Inclusive Deep Inelastic Scattering it is
coupled to a chiral-odd Fragmentation Function

chiral-odd chiral-odd

\ DF FF )

CHIRAL-EVEN!

Francesca Giordano Gordon08 10



Semt Inclusive Deep Inelastic Scattering

I-hadron production 2-hadron production
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Semt Inclusive Deep Inelastic Scattering

1-hadron production

Collins Fragmentation Function

. k. P
O, < S, sm(¢+¢S)Z:eq2 [ =7 “-
q i
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Semt Inclusive Deep Inelastic Scattering

1-hadron production
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Collins Fragmentation Function
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Collins signature
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1-hadron production
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1-hadron production
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1-hadron production
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1-hadron production
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1-hadron production
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Leading twist Distribution Functions
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The TMD Distribution Functions
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The TMD Distribution Functions
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Sivers mechanism

. . L 2 . .
The Sivers function fr' (X, p;) describes the correlation between the
transverse polarization of the nucleon and the transverse momentum of
the struck quark = spin-orbit structure of the nucleon

a non-zero Sivers function requires a
non-vanishing orbital angular momentum
inside the nucleon

Francesca Giordano Gordon08 22
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Collins amplitudes for pions
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Collins amplitudes for pions
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‘ Collins amplitudes for charged kaons
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Semt Inclusive Deep Inelastic Scattering

2-hadron production

B [ndependent method to extract 8q
® Direct product of transversity and
Fragmentation function

(no convolution involved!)

BUT:

‘ poorer statistics

‘ increased number of variables

Oyr ‘ST‘ Sin 613in(¢1u 2 )lze

Azimuthal dependence
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2-hadron production
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The contribution to the Asymmetry is

due to interference of different partial waves of the final state h*h-
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2-hadron production
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2-hadron production

O-U T
O-U U

Ay = o ‘ST‘ SIn(@, +9s)

sin quejéq(x)[ qu’SP(Z,M;”)+COSQ HQ,pp(Z,M;{) ]

l,q

Zq eqzq(x)[ D, (z,M,,)+cos 6 Dﬁ’;(z,Mm) +(3cos’ 6?—1)D1’f5 (z,M ) ]

o 7| 7

2] 2
The azimuthal moments are extracted from A ; using a 2-dimensional y? fit

Q'=

a sin @'

Ay =sin(@, +9¢.)

1+b (3cos” 8-1)
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2-hadron production

O-U T
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2-hadron production

RICH identification to
select pions

First evidence of a T-odd and chiral-odd

dihadron fragmentation function!
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2-hadron production

POSITIVE ASYMMETRY

in the whole range of M__-mass
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2-hadron production

POSITIVE ASYMMETRY
Z&Eu s in the whole range of M__-mass
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2-hadron production

02" =
POSITIVE ASYMMETRY
Q157 in the whole range of M__-mass
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The TMD Distribution Functions
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‘Unpolarized Semit Inclusive Deep Inelastic Scattering

a

d’o 2 % |
= I+—(HA F., . .+B F

+C(y) cosg Fip® +B(y) 6082 By}
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‘Unpolarized Semit Inclusive Deep Inelastic Scattering
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d’o 2 % |
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‘Unpolarized Semit Inclusive Deep Inelastic Scattering
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‘Unpolarized Semit Inclusive Deep Inelastic Scattering

Multi-dimensional unfolding
procedure in progress!

d’o o % |
= I+—(HA F., . .+B F
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Conclusion

1-hadron production:

e First evidence of a significant SSA Collins amplitudes for T-mesons

||~ allowed the first extraction of the transversity function!
(Anselmino et al. Phys.Rev. D75(2007))

BELLE R.Seidl et al.
Phys.Rev.Lett. 96,232002 (2006)

E.S.Ageev et al.
" Nucl.Phys.B765,31 (2007)

1k
A.Airapetian et al.
Phys.Rev.Lett. 94,012002 (2005)
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Conclusion

1-hadron production:
* First evidence of a significant SSA Collins amplitudes for T-mesons
II‘ allowed the first extraction of the transversity function!
* Significant SSA Sivers amplitudes for " and K*

II‘ non-zero quark orbital angular momental!

Francesca Giordano Gordon08
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Conclusion

1-hadron production:
* First evidence of a significant SSA Collins amplitudes for T-mesons:
II‘ allowed the first extraction of the transversity function!
* Significant SSA Sivers amplitudes for 7" and K*:

II‘ non-zero quark orbital angular momenta!

2-hadron production:

* Significative non-zero asymmetries for T" T -pairs :

II- independent probe of transversity!

Francesca Giordano Gordon08
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Conclusion

1-hadron production:
* First evidence of a significant SSA Collins amplitudes for T-mesons:
II‘ allowed the first extraction of the transversity function!
* Significant SSA Sivers amplitudes for 7" and K*:

II‘ non-zero quark orbital angular momenta!

2-hadron production:
« Significative non-zero asymmetries for T 7 -pairs:
II- independent probe of transversity!

II‘ first evidence for a non-zero chiral-odd interference
fragmentation function! (to be measured in e*e” machines)
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Conclusion

1-hadron production:

First evidence of a significant SSA Collins amplitudes for T-mesons:

II‘ allowed the first extraction of the transversity function!

Significant SSA Sivers amplitudes for T and K*:

II‘ non-zero quark orbital angular momenta!

2-hadron production:

Significative non-zero asymmetries for T 7 -pairs:
II- independent probe of transversity!

II‘ first evidence for a non-zero chiral-odd interference
fragmentation function! (to be measured in e*e” machines)

No evidence of a sign change of SSA at p° mass
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Thank you!




Vector meson contamination
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