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[conclusions at DIS 2009]

“the spin crisis is solved but …
                 the proton spin is still a puzzle”
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Physics Highlights since last PRC Mtg.

SDMEs in exclusive ρ0 electro-production on H and D targets
arXiv:0901.0701 (accepted by EPJC).

Preliminary results released:
Transverse SDMEs in exclusive ρ0 production
Transverse SSA in exclusive ω production
Nuclear-mass dependence of transverse Λ polarization
Structure function F2 on H and D targets
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Probing GPDs in Exclusive Reactions
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GPDs: a Unifying Picture of Nucleon Structure
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Accessible through hard exclusive reactions:

unpolarized polarized
photon: JP = 1− (DVCS)

H H̃

E Ẽ
JP = 1− mesons JP = 0− mesons

PDFs: Hq(x , 0, 0) = q(x), H̃q(x , 0, 0) = ∆q(x) forward limit
Form Factors:

∫
dx [GPD] = f (t), independent of ξ

⇒ GPDs: simultaneous description of transverse position (FF) and
longitudinal momentum distribution (PDF): “Nucleon Tomography”

Theoretical reviews: PPNP 47 (2001) 401; Phys. Rept. 388 (2003) 41; Phys. Rept. 418 (2005) 1
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Different mesons provide different 
sensitivity to quark flavors
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ρ0 SDMEs from HERMES 

Results on Meson SDMEs at Average Kinematics

Resulting SDMEs shown according to suggested hierarchy of helicity amplitudes:

scaled SDME

proton
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is violated on level

this data can/will be used to

constrain helicity amplitudes

and depend. measured for all 23 SDMEs; arXiv:0901.0701[hep-ex], acc. by EPJC

Wolf-Dieter Nowak, DIS 2009, Madrid, April 28, 2009 – p. 7

target-polarization independent SDMEs
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double helicity-flip



ρ0 SDMEs from HERMES 

Results on Meson SDMEs at Average Kinematics

Resulting SDMEs shown according to suggested hierarchy of helicity amplitudes:
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’transverse’ SDMEs

unpolarized SDMEs uνν′

µµ′ :

already measured by various

experiments

from HERMES:

see talk by Wolf-Dieter Nowak

transverse SDMEs nνν′

µµ′ and sνν′

µµ′ :

measured for the first time

average kinematics:

〈−t′〉 = 0.13 GeV2

〈xB〉 = 0.09

〈Q2〉 = 2.0 GeV2

related to the proton helicity-flip

amplitude

suppressed by a factor
√
−t/2Mp
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ρ0 SDMEs from HERMES 

Results on Meson SDMEs at Average Kinematics

Resulting SDMEs shown according to suggested hierarchy of helicity amplitudes:
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HERMES Physics Highlights since last PRC Mtg.

A-dependence of transverse Λ0 polarization in e N → Λ0 X :
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HERMES Physics Highlights since last PRC Mtg.
F2 structure function off H and D targets:
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HERMES Physics Highlights since last PRC Mtg.
F2 structure function off H and D targets:
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Publications & Physics Analyses

1 paper accepted

8 paper drafts in circulation stage

12 paper drafts in preparation stage

around 25 key analyses
around 15 important analyses

around 10 interesting analyses looked into

~80% manpower 
“secured”



Publications & Presentations

Major conferences:

12 talks at Spin 2008 
(3 invited talks)

11 talks at DIS 2009

10 talks at ENPC 2009
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Progress on Recoil-Detector Analysis

calibrations silicon, SciFi, and photon detectors … done

particle identification … (almost) done

tracking … done

fine tuning (ghost-track suppression, etc.) … in progress

efficiencies … in progress

Monte Carlo … (almost) done

refinements:

calibration fine tuning, kinematic fitting, tracking with 
photon detector



DVCS Event selection
DVCS and the Recoil Detector e
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measured with RD inferred from forward 
spectrometer



Exclusive VM Event SelectionExclusive Mesons and the Recoil Detector
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Data Processing

most of data productions foreseen to be done end of 
2010

data until 2005 (“pre-Recoil”) by middle of 2009

2006/07 (“Recoil”) data still requires several iterations (fine 
tuning of calibrations, tracking etc.) 
➠ “physics production” ready Fall 2009 
➠ final productions expected to be finished end of 2010

Monte Carlo productions running in parallel
with end of processing of experimental data, much increased 
computing power available on HERMES PC farm

in the meanwhile use of GRID when necessary 



Summary

five new results became available since last PRC and 
have been presented at the main conferences

many more results expected to come

first physics analyses using the recoil detector 
underway 


