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Goals

= Apply the reweighting procedure for direct Rapgap MC using Z
variable.
= Evaluate for HERAZ2 the differential cross sections of diffractive
photoproduction as functions of:
v' photon transverse energy
v' photon pseudorapidity
v’ jet transverse energy
v jet pseudorapidity
v My, Xy’ Xipr Zipy 0N, 0¢




Objectives and procedures

Our physics objective is to select diffractively produced prompt photons in
photoproduction. These events can be explained if the scattered proton escapes through the
beam pipe while emitting a colorless object (pomeron), which scatters with the electron.
Therefore such events are characterized by low momentum transfer from proton to the
pomeron and a large rapidity gap between the hadrons systems Mx and the proton. In other
words we are trying to identify a subset of prompt photon events with low Xp and ..

Our general method to distinguish the signal from hadronic background is based on MC
fit of the dZ distribution (dZ - energy weighted mean width of the electromagnetic cluster in
Z direction). This fit allows us statistically separate prompt photon left peak (signal) from =

decay right peak (background).
Z Ei ‘chuster _ ZI‘

Vvcell Z Ei

dZ =




Data samples and event selection

=Data: 9899¢, 9900p, 0405¢, 06e, 0607p (Mini Ntuples v08b), 91.18 pb, 374 pb!
*MC signal: (Rapgap 3.202 v08b, diffractive php) direct + resolved
*MC background: (Rapgap 3.202 v08b, Pythia 6.2 v08b giant dijet) direct+resolved

True level selection

Event selection
0.2<y<0.7
Q?2<1GeV?

Prompt photon selection
Fmck_prt[]=29
-0.7<n<0.9
5<Et<15GeV
Eparticle / Ejet > 0.9

Hadronic jet selection
4 < Etjet <35 GeV
-15<njet<1.8

Diffractive event selection
Nmax < 2.5 for Eparticle > 0.4 GeV
Xp <0.03

Detector level selection

Event selection

Trigger HPP16 on

|Zvtx| <40 cm

IBCAL time| <10 ns

Cal pt<10

0.2<Yjb<0.7

No SINISTRA electron with
prob > 0.9 and Yel < 0.7

Prompt photon selection
Tufo[][0]=31
-0.7<n<0.9
5<Et<15GeV

Ezufo / Ejet > 0.9
Zufoeemc / Zufoecal > 0.9
track isolation in cone 0.2

Hadronic jet selection
4 < Etjet<35GeV
-1.5<njet<1.8

Diffractive event selection

Nmax < 2.5 for Ezufo>0.4 GeV
Xp <0.03
Erpc <1 GeV (in HERAI case)




HERAII, the comparison of Z,; data signal distribution to MC Rapgap signal, y+jet selection
’7max+ XP cuts
data — fitted photons, MC is normalized to data
The reweighting is applied only to direct Rapgap on hadron level
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HERAII, 2D-distribution ot X, and Z,, data variables, y+jet selection

’7max+ XP cuts
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HERAII, the comparison of n,,,, data signal distribution to MC Rapgap signal, y+jet selection
’7max+ XP cuts
data — fitted photons, MC is normalized to data
The reweighting is applied only to direct Rapgap on hadron level

ZEUS

v 4 _I LI 1T T1 T T L T T T T 17T T T
2 10 = ! I ! [ :
g - * Data 3
w - ]
-~ — Rapgap (70:30) ]
3| _
10 = -+ Rapgap reweighted E
102 §_ .!..;
i . -
10 E
15 .

10—1 L1 1 1 | L1 11 I L1 1 1 | L1 11 | L1 1 1 | L1 1 1 | L1 11

-1 -0.5 0 0.5 1 1.5 2 2.5

T]I'I"Ia.'(

Z,» reweighting gives a good description of n,,,



On all following slides:

Left plot - Cross sections without normalization to HERAL.
Right plot - Cross sections normalized to HERAI total cross section. More precisely: cross

sections are multiplied by factor HERAI tot/HERAII tot, where:

HERAI tot - HERAI total cross section
HERAII tot - HERAII total cross section
Errors:
thick - statistical
thin - statistical + systematics + normalization error

The origins of systematics errors:

1)
2)
3)
4)
9)

variation of the photon energy by +2%

variation of the jet energy by +2%

variation of the top and bottom limits in dZ fit: bottom 0.6, top 1.0 (central is 0.8)
variation of the direct/resolved signal fraction by +14% (0.7 +=0.1)

possible presence of non-diffractive background —10%

MC Rapgap direct/resolved fraction is 70:30%

The total cross sections values (pb)
HERAI HERAII
y+jet inclusive y+jet inclusive
1.026 +0.139 | 1.195+0.143 | 1.197+0.078 | 1.290+ 0.079




HERAII differential cross sections for photon E;, y+]jet selection

black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized
red — cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
blue. — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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cr sec, pb 0.441+0.047 0.225+0.031 | 0.168+0.024 | 0.028+0.004
0.515+0.055 0.262+0.037 | 0.196+0.028 | 0.032+0.004
1/acceptance 1.234+0.026 1.177+0.032 | 1.036+0.038 | 1.103+0.030
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HERAII differential cross sections for photon n, y+jet selection
— cross sections normalized to HERA1 total cross section

— cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
— Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for jet E,, y+jet selection

black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized
red — cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
blue — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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cr sec, pb 0.161+0.018 0.218+0.023 | 0.096+0.014 | 0.013+0.003
0.187+0.021 0.254+0.027 | 0.112+0.016 | 0.015+0.003
1/acceptance 1.019+0.024 1.449+0.032 | 1.102+0.038 | 0.905+0.043
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black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized
red — cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
blue — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for jet n, y+jet selection
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HERAII differential cross sections for photon My, y+]jet selection

— cross sections normalized to HERAZ1 total cross section
— Cross sections not normalized
— cross sections calculated by Peter Bussey
— Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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10 + 15 GeV 15+-20GeV | 20+-25GeV | 25+30GeV | 30+-35GeV | 35+40 GeV | 40 +45 GeV

cr sec, pb 0.040+0.006 0.085+0.009 | 0.045+0.006 | 0.020+0.004 | 0.008+0.002 | 0.001+0.001 | 0.000+0.000

0.046+0.007 0.099+0.010 | 0.053+0.007 | 0.024+0.005 | 0.009+0.003 | 0.001+0.001 | 0.000+0.000

1/acceptance 1.517+0.040 1.234+0.025 | 1.014+0.026 | 0.921+0.039 | 0.845+0.060 | 0.830+0.118 | 0.452+0.194
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HERAII differential cross sections for angle between photon and jet 8¢, y+jet selection

black — cross sections normalized to HERA1 total cross section
green — cross sections not normalized

red

— cross sections calculated by Peter Bussey

blue — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for angle between photon and jet on, y+jet selection

black — cross sections normalized to HERAL total cross section

green — cross sections not normalized

red — cross sections calculated by Peter Bussey

blue — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for X, , y+jet selection

black — cross sections normalized to HERAL total cross section

green  — cross sections not normalized

red — cross sections calculated by Peter Bussey

blue. — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for X,,, y+jet selection

do/dX, (pb)

2

— cross sections normalized to HERAZ1 total cross section
— Cross sections not normalized
— cross sections calculated by Peter Bussey
— Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for Z,,, y+jet selection

— cross sections normalized to HERAZ1 total cross section
— cross sections not normalized
— cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
— Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
standard Rapgap is normalized to cross section in 0-0.9 Z,; range
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Inclusive selection
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HERAII differential cross sections for photon E;, inclusive selection

black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized
red — cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
blue — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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1/acceptance 1.072+0.021 1.115+0.029 | 1.012+0.036 | 1.104+0.030
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HERAII differential cross sections for photon n, inclusive selection

black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized
red — cross sections calculated by Peter Bussey
magenta — cross sections calculated by lan Skillicorn
blue — Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII differential cross sections for photon My, Inclusive selection

black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized

red — cross sections calculated by Peter Bussey

blue

— Rapgap (70:30) prediction normalized to HERAII (left) / HERAI (right) total cross section
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Conclusions

*We have presented a final set of cross sections for diffractive
photoproduction of prompt photons in the region defined by kinematic cuts
and cuts on n,,,, and Xp.

= Rapgap gives a good description of all variables with the exception of Z
and Nmax-

» The Z; distribution shows a peak for Z, > 0.9 that is not predicted by
Rapgap.
= The high Z; events are associated with high X, and low n,,,.

= When the direct Rapgap Is weighted by a factor 7 for Z,, > 0.9, the weighted
Rapgap describes all variables well.

= \We have evidence for a hitherto unobserved direct process at high Z; that Is
not modeled in Rapgap with the H1 2006B version of the pomeron PDF.

Future plans

= make final group presentation and paper

Thanks for help and support to Peter Bussey, lan Skillicorn, David Saxon 24
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Events

The dZ fit procedures for photon E- cross section evaluation
Inclusive selection
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Events

The dZ fit procedures for photon n cross section evaluation
Inclusive selection
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30

The dZ fit procedures for My cross section evaluation
Inclusive selection
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The dZ fit procedures for X, cross section evaluation
Inclusive selection
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HERAII differential cross sections for Z,,, y+jet selection

black — cross sections normalized to HERAL total cross section
green  — cross sections not normalized
red — cross sections calculated by Peter Bussey

magenta — cross sections calculated by lan Skillicorn

blue - Rapgap prediction normalized to HERAII (left) / HERAI (right) total cross section
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HERAII, the comparison of n,,,, data signal distribution to MC Rapgap signal, y+jet selection
Xp cut
data — fitted photons, MC is normalized to data

Rapgap is Rapgap direct is

not-weighted weighted
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