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Part I   Physics Analysis

N l  DVCS 

y y
16th International 
Workshop on Deep 

Inelastic Scattering and Nuclear DVCS Inelastic Scattering and 
QCD (DIS 2008)

Apr 7 - 11, 2008 .......... 
London  UKHERMES Experiment

Motivation

London, UK

Released Results Talked by Hongxue in DIS2008
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HERMES ExperimentHERMES ExperimentHERMES ExperimentHERMES Experiment
HERA Beam: 

27.6GeV e+ and e-

<P>≈35-55%
Gas  Targets:

pol. and unpol. pol. and unpol. 
H, D, He, N, Ne, Kr, 

Xe
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Th  S i  St t  f th  N lTh  S i  St t  f th  N lThe Spin Structure of the NucleonThe Spin Structure of the Nucleon

Nucleon Spin:
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FF  PDF d GPDFF  PDF d GPDFF , PDF and GPDFF , PDF and GPD

Form Factors → 
Transverse Position

Parton Distribution 
Functions: → 
L git di l 

Generalized Parton 
Distribution: →

←Elastics Scattering Longitudinal 
Momentum Distribution
← DIS

Access to Transverse 
Position and 
Longitudinal 
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g
Momentum Distribution

← DVCS



What is What is DVCSDVCS
((DDeeply eeply VVirtual irtual CCompton ompton SScattering)cattering)

DVCS: a γ* is absorbed and  a  real γ is produced in hard 
exclusion reaction by nucleon with the recoiling nucleon being in exclusion reaction by nucleon with the recoiling nucleon being in 
ground state

DVCS  Final State is indistinguishable from the Bethe-Heitler (BH)
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DVCS  Final State is indistinguishable from the Bethe-Heitler (BH)



Wh  N l  DVCSWh  N l  DVCSWhy Nuclear DVCSWhy Nuclear DVCS
Done for H & D but not yet Heavier Done for H & D but not yet Heavier 
Nuclear Targets

A d t it  t  d t d A good opportunity to understand 
the effect of nuclear medium  on the effect of nuclear medium  on 
structure of nucleon

Different Unpol. Targets in HERMES:p g
H2, He-4, N2, Neon, Krypton and Xenon 
gas injected into target cell  gas injected into target cell  
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DVCSDVCS ⇔⇔ σσ⇔⇔ AAsymmetriessymmetriesDVCSDVCS ⇔⇔ σσ⇔⇔ AAsymmetriessymmetries
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H  t  M  H  t  M  AA t i ? t i ? How to Measure How to Measure AAsymmetries? symmetries? 
Combined analysis method for H/Kr/Xe Combined analysis method for H/Kr/Xe 
since e+ and e- beams available:  
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beam available:  
( )LU φ

σ σ+ +→ ←+



MM 2 2 distribution and exclusive sample selectingdistribution and exclusive sample selectingMMxx
2 2 distribution and exclusive sample selectingdistribution and exclusive sample selecting
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Coherent/incoherent separationCoherent/incoherent separationCoherent/incoherent separationCoherent/incoherent separation

t is the target squared 4-momentum transfer:
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Part II  Techniques
--------- Target Magnet Correction

Part II  Techniques
Target Magnet Correction

1 Tesla 
Superconducting Superconducting 

Solenoid on 
Recoil Detector

Transverse Target Magnet ~0.3T
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H  H  Sig gTMCSig gTMC W k?W k?How How SiguangTMCSiguangTMC Work?Work?

Accurate Track Back 
inside Magnet Field:inside Magnet Field:
◦ Turn in Otab plane 

di l  t  M g  perpendicular to Mange 
Field along arc ab
◦ Walk a straight line 

along bc parallel magnet 
Fi ld Field 

Find nearest points 
from two curve tracks
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T t TMCT t TMCTest TMCTest TMC

a) c)

a) Trans. Pol. No TMCa) Trans. Pol. No TMC
b) Trans. Pol. After TMCb)

c) Unpol. targets
TMC  triggered re-measurement of  
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gg
HERMES Recoil Detector Field



Part II  Techniques
Artificial Neural Network(ANN) on TOF

Part II  Techniques
---------Artificial Neural Network(ANN) on TOF

( )2
2 2 1 -1m p

β
= ( )2p

β

Traditional Calibration Method: 
•Cable length Correction•Cable length Correction
•Hit point to PMT Correction
•Difficult  Magnet Bending Correction
••…….
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A l  ANN  R  D t  f TOFA l  ANN  R  D t  f TOFApply ANN on Raw Data of TOFApply ANN on Raw Data of TOF

Type = 1 for under peak region
T   0 f r b kgr d r gi  

Parameters for trajectory, 
momentum and time Type = 0 for background region momentum and time 
information as inputs 

NO MC, ANN trained Directly  
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with Experimental Raw Data! 



ΛΛ Peak Reconstructed with Peak Reconstructed with ProtonProtonΛΛ Peak Reconstructed with Peak Reconstructed with ProtonProton
(a) Not been ID(a) Not been ID
(b) ID by TOF (Traditional Calibration) (b) ID by TOF (Traditional Calibration) 
(c) ID by TOF ( ANN Method)(c) ID by TOF ( ANN Method)
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HERMESHERMES G  M ti g i  PKUG  M ti g i  PKUHERMESHERMES Group Meeting in PKUGroup Meeting in PKU
Oct. 15Oct. 15--19 200719 2007
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谢谢本次南京会议的组委会，辛苦了！



SSSummarySummary

Nuclear DVCS results released 3 weeks 
ago  pushed by Hongxue from PKU ago, pushed by Hongxue from PKU 
groups
TMC:  Fine for tracks reconstruction  and 
triggered re-measurement of magnetic triggered re-measurement of magnetic 
filed of recoil detector
ANN on TOF:  easily and can give same 
result as that of traditional method result as that of traditional method 

Thank YouThank You
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Thank YouThank You


