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Why measuring inclusive DIS
cross sections at HERMES?

HERMES (1996-2005) 30M proton + 28M deuteron
~450pb'! ~460pb-!
eg. Compared to NMC 3M proton + ©6M deuteron
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you neither talk about Gottfried nor valence quarks later on! (It's hard to judge from the slide alone - probably it depends on how you motivate these two points.

how about: "well we measure asymmetries but are actually interested in the polarized cross section only -> need to get rid of unpolarized part"?


The HERMES Spectrometer
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probably as the first HERMES speaker you may spend some time on this if you have time


Kinematic plane
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Extraction of cross sections

*Particle ID efficiencies

DIS YIELDS - «Trigger efficiencies

*Charge symmetric
background subtraction

*Geometric acceptance

UNFOLDING *Detector smearing

—

*Radiative corrections

*Tracking related effects

DIS BORN



do we need to mention LUMI somewhere? (you do on the next slide)



beam pipe .
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Normalization uncertainty 6.49, (proton) and 6.6%(deuteron)





trigger live time should not go to LUMI (in my opinion, which I already told Dominik). Otherwise you should also put trigger efficiency here etc.
But I know, that's how it was done ...

is it o, ö or even ø?


Counts
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Leptons identified by PID>PID,, with PID_,=0

Hadron contamination:
fractional contribution of hadrons above PID_

Lepton identification efficiency:
fraction of leptons selected with PID>PID_
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E(PID.y:)





hypothesis


Trigger efficiencies
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+  Dependence on time (voltage changes,

«»  radiation...), momentum , angle :

o« Efficiencies are calculated separately for Top
* and Bottom, data production, bin
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Charge symmetric
backgorund
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=meson Dalitz decay ¥ — ’76+6_
=photon conversion v — eTe™ 3

These e* and e originate from secondary 5 oo
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make plot bigger? (can't see numbers)


Experimental cross section

Yields are corrected for

m Trigger efficiencies
PID efficiencies
Charge symmetric background
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Unfolding Kinematic bin
M|grat|on
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v'Simulation of true cross section <IIS ll: v'Detector material (GEANT4)
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Detection efficiencies for high
~multiplicity ragli_ative events
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*The incoming electron can radiate a high energy photon and then scatter
elastically with the nucleon.

=Small scattering angle
Photon: =[ arge probability of hitting the beam pipe,
causing a shower and saturating the wire chambers

*These unreconstructed events are included in the smearing matrix
Efficiencies extracted from MC


this is a hard slide to judge from here without you explaining it. You may lose your audience if you are not very clear in what you (want to) say


Main source of systematics:

R S ~m_y —----—--======= e ——
BOTTOM BOTTO] BOTTO!
IDEAL DETECTOR MISALIGNED BEAM + DETECTOR MISALIGNED

*|DEAL situation: Perfect alignment of beam and spectrometer
*|In practice:
=Top and bottom parts of the detector are displaced
=Beam position differs from nominal position

«Simulation of misalighment done in MonteCarlo
Difference between measured and simulated cross section used
as systematic uncertainty (~7%)



d=
F) " results

v Agreement in the region of overlap 0.03 <z < 0.7, 1.1 GeV?* < Q* < 13 GeV?
v'Data in a so far unexplored region 0.007 < = < 0.05, 0.3 GeV? < Q* < 0.9 GeV?
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GD10: update of GDO7 (hep-ph/0708.3196). Now including HERMES data

SMC fit: Phys. Rev. D58 (1998)112001

Normalization uncertainty:
6.4% (P), 6.6% (D)



I guess you are now using the other new plots no red except for HERMES points

colors don't match


ERegion with no previous data
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"Newly explored territory" (just to make sure you are not showing a plot without previous data) ;-) 
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Region with data overlap
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how about first showing the agreement with other data (to increase confidence) and then show the "newly explored territory" ?


The Parameterization GD10-PD

Iy, Q% 4 AM?2?

Pl-o @ 2

or+1 (YD) =

23 parameter fit using the Regge-motivated ALLM (Phys. Lett.B269(1991)465)
functional form

 x2 includes point-by-point statistical and systematic uncertainties
-Consistency with respect to R=o;/0;

‘Experimental normalizations are fitted

Calculation of statistical error bands

With the inclusion of HERMES data:

-Parameter uncertainties decrease by up to 309% (proton) and 40%
(deuteron)

2 changes from 0.90 to 0.92(proton) and 0.86 to 0.90 (deuteron)
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mismatch in style


Cross section ratico?/o?

‘Determined on a year-by-year
basis and then averaged
*Reduction of
#*¥Normalization uncertainty
#*¥many systematic effects
(misalignment, PID...)

The remaining 1.49 normalization
uncertainty comes from variations
of beam conditions within each
data set.

HERMES data agree with data from

SLAC (similar Q2) and data at
higher Q2 from NMC.

BCDMS data are known to disagree
with the other data sets.
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mismatch in style


Conclusions

. d
HERMES has measured the structure functions Ff and F2
Data points =) agree with previous data in the data-overlap region
—»add new data in a previously unexplored region

Fits to F,P9dworld data are performed
—» clear improvement of parameter uncertainties

Proton and deuteron are combined to obtain o?/o¢
> large cancellation of syst. uncertainties on the two targets






PlD efficiencies and
contaminations

Dependence on momentum (eff.’s decrease at higher p), production,bin

Eff> 949, C<29%,
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