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Measurement of the structure function ��
�

at HERMES

and extraction of polarized parton distributions

Lara De Nardo

� Measurement of ��
�

� Systematic studies

� Fits to �� world data
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The HERMES Spectrometer
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The HERMES experiment is located in the east section of the HERA accelerator ring.

The primary goal of HERMES is the study of the Spin Structure of the nucleons (protons

and neutrons) and the contributions from the various fields (��, ��, ��, ��, ��).
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The nucleon’s SPIN

The EMC experiment at CERN discovered, in the late 80’s, that the spin carried by the

quarks is very small� spin crisis

The nucleon’s spin is probed with the scattering of polarized pointlike leptons off polarized

nucleons in deep inelastic scattering
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Deep Inelastic Scattering
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The hadronic tensor has to be parameterized introducing��, �� (unpolarized

structure functions) and �� and �� (polarized structure functions).
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The structure function ��

In the quark parton model:
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 are kinematic factors.
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The HERMES Kinematic Plane
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Deuterium HERMES data from 1998 and 2000 to measure ���

Events separated into 49 (�"��) bins

1998 e� d data set: 1.5M DIS events

2000 e� d data set: 9.7M DIS events!
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Systematic Studies

Once the asymmetry is measured, the result has to be tested for

� cut variations

� dependences on time, current, target vertex position ��, azimuthal

angle �, trigger efficiencies...

� statistical tests

� assessment of systematic uncertainties



8

Results and systematic uncertainties
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Much improved precision with respect

to previous experiments: 9.7+1.5M events!
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Beyond the Naive Parton Model
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with the inclusion of ��
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�� �� becomes

explicitly �� dependent
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Splitting Functions and Evolution Equations

In NLO there are two independent
NS distributions, plus �� and ��:
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Their �� dependence is regulated
by the evolution equations:

� Each distribution is parameterized at a starting���:

�$ � �� ! �
� ��� �
� � � � ��� %�� 


� It is evolved at��
���� using the evolution equations, where �calc

� is calculated.

� The &� is minimized:

&� �
�

data

���

meas � ��calc
�

��stat

� The parameters �, ', �... are evaluated.
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Best fits
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Statistical errors shown, obtained from the fits by propagating the errors on the

parameters.

The bands are for the �� values of 1,4,25,60 GeV�, overlapped with data in the
ranges shown.
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Polarized Parton Distributions

Method implemented for propagating the errors on the parameters at any�� by
evolving the error bands.
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The statistical error bands are

very small for all distributions

Positivity limits (red) well

respected

Gluons appear to be positive

Systematic bands: obtained by shifting each data set by�������
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Conclusions

( The deuteron structure function ��� has been measured with very high precision

with data collected by the HERMES experiment in the years 1998 and 2000.

( �� can be inverted to provide the polarized quark distributions and ��.

( Statistical and systematic error bands have been obtained.

( �� seems to be better constrained by data than before and shows a clear

positive sign.


