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Physics overview

 Kinematics: Electrons/Positrons: 27.5 GeV
* Q% = —q* —virtuality Protons: 920 GeV (820 GeV until 1998)
P- . . . . , _
*y = P_-Cll_ inelasticity luminosity of & 374pb~"
Q2

— longitudinal momentum fraction carried by the incoming parton

2P-q

Data

* 0405e, 06e, 0607p

MC

* PYTHIA (signal)
 ARIADNE (background)




Prompt photons

* Photons which are produced promptly in the collision, before
the quarks and gluons have had time to form hadrons, and
well before those hadrons decay

* High transverse energy final state photons (E)T/)

* |solated state:
* no tracks within AR(n, ¢) = 0.2 cone around the photon candidate
* photon candidate has at least 90% of the reconstructed jet energy

QQ - photons LL - photons
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prompt photons are emitted from a quark  photon is radiated from an incoming or
as part of a QCD process (QQ photons) outgoing lepton (LL photons)



Observables to study

X, = Ljety(E7Pz) A77)/,jet = Njet — Ny  ©® Any,e = Ne — Ny
2ypjEe
_ Zjet,y(E+pz)
*Xp = 2E, ° AQD)/,jet = Qjet — Py °® AQDe,y = Qe — Py

Similar kind of analysis was previously done for photoproduction (Q?<1).

What was done:

Moved to new fitting region — excluding the first bin from the fit

Corrected signal shape

Studied new ways of doing the fit

Recalculated and compared new cross sections
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Studied fits

* A bin by bin miny?-fitting procedures is done. The minimized functions:
1. Data-Photonsy, » a — Backgroundy* (1 —a)

2. Data-LLy:-QQuyc* a —Backgroundy * (1 — a) «— used before
3. Data-QQuyc* a — Backgroundyc * (1 — a)
4. Data-QQy.* a —Background'y. * (1 — a)

* Number of fitted photons is defined:

N
*N = a *Nygq pun * N—ﬁtﬁlf + Ny fun for (1) and (2)
’ sg fitte ’
e
*N = a *Nygq pun * 374 « for (3) and (4)

sg fitted



Usage of the
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Fordata=LL+ QQ’ *a + bg’ * (1- a)

fitting with lan’s correction .

Across all the types of fitting the
differences in calculated parameters

are ~1-2%



Control plots

All the procedures showed good descriprion of data
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Comparison of fits
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Xy Cross sections
60 {Iirnss-selctmn Wllth Errnr'ls 1000
— total
sol| — stat.&acc. |
— systematics 800
{ { stat.&acc.
40} -
e &, 600
< 3
= 30t 1 2
B o
= S 400
20 .
10l ] 200
D i i
0.0 0.2 0.4 0.6 0.8 1.0

Xp

Cross-section with errors

— total

— stat.&acc.
—— systematics
{ { stat.&acc.

0
0.000 DDDE DUlD 0015 DDZD DDZE 0.030

K For data=LL + QQ’ * a + bg’ * (1- a) fitting with lan’s correctuﬁ\




do/dAd

Ap  Cross sections An

Cross-section with errors Cross-section with errors

0.14 : . . 4.5 — .
— total
0.12}| — stat.&acc. | 4.0F
— systematics 35)
0.10+| § { stat.&acc. -
3.0
i B =
0.08 325}
=
0.06 i L 20t
]
0.04 | - Lop
1.0}
0.02F R
0.5}
DDD i i i i i i i i DD | | | | |
o0 20 40 60 80 100 120 140 160 180 -

A(;f? -2 -1 Dﬁr;:? 1

Fordata=LL + QQ’" * a + bg’ * (1- a) fitting with lan’s correction'.



dﬂ./ d‘Aqﬁ?E ATV

0.12

0.10

o
o
co

<
o
h

o
-]
=

0.02

0.00

Ape, Cross sections  Aney

Cross-section with errors Cross-section with errors

| | | | | | | | ? | | | | | | | |
— total
— stat.&acc. | 6 :
— systematics
{ { stat.&acc. L 5F -
1 =
£
S 4r il
W
|1 =
3| -
T
1 b
= 5l |
| 1 |

I I I | I D i I I I I I I I
40 o0 80 100 120 140 160 18C -45-40-35-3.0-25-2.0-1.5-1.0-0.5 0.0
Aqﬁ)e!ff Anﬂaﬁf
Fordata=LL + QQ’" * a + bg’ * (1- a) fitting with lan’s correction:.



Conclusions

* We analyzed various fitting procedures.

* Defined analysis method. It is compatible with one used in the
previous researches.

* Next is to compare results with theoretical models.
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Appendix. Cross sections

* For a given observable Y, the
production cross section:

dO' _ AQQ . N(VQQ) + dO-III\ZC

dy =  L-AY dY
N(yqq) - number of QQ photons
extracted from the fit,

AY - bin width,

L -total integrated luminosity,

o€ - cross section for LL photons

. Ngetector level

*Ago =

- acceptance
_ Ntrye level
correction for QQ photons

Cross-section with errors

— total
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Appendix. Fitting procedure

* For the control plots the next procedures was applied
for each bin in terms of new variables separately:

LLme and backgroundwc are scaled to the level of data
luminosity
QQuc is scaled to the number of photons candidates in data
sample after substraction of predicted LL photons.
Backgroundwmc was scaled to number of photon candidates in
data.
A bin by bin miny?-fitting procedures is done. The minimized
function:

Data - Photonsy, * a — Backgroundy . * (1 —a)

, Where a — fitting parameter,
Phoronswmc — LLmc and QQwmc photons (scaled to the number of photon

candidates in data before the fitting procedure)

a — illustrates the prompt photons fraction in data photon
candidates sample



Appendix.Event selection

* DIS selection * Jet selection (zufos used)
+ 10 < Q% < 350 GeV? + EI** > 25 Gev
* Electron cuts: ¢ —1.5< 7 <18
" Becorr > 10 GeV . Use jet with EZ%
.« 140° < 6, < 180° . J Tmax
. |X| < 14.8,cm * Cleaning
. |Y| < 14.8,cm * Triggers
, * SPPO2 for 0405e
* Prompt photon selection - SPPO9 for 06e, 0607p
- 4 <El <15,GeV * |Z,y| < 40,cm
« —-0.7<n, <09 * 35<E —p, <65,GeV
* E, + Ejet witny > 0.9 * Number of vertex tracks not in RCAL> 1

AR < 0.2 — no tracks
Ezyc +~ (Egmc + Enac)



Pvdetectorlevel

Appendix. Acc = acceptance can be

true level

calculated as the relation of corresponding
histograms scaled to data luminosity
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Comparison to old results

|1II

800

600

400

200

E_f,li%'l[llfll[lll

o

=]
=
—]

600

400

200

=

=g\::!::;1|_+|*llfl|III|III|III

fordata=LlU + QQ’ * a+ bg’ * (1-a)
The range is 0 — 20

The chi-squared 2.76
AZ

fit ran;je: i
12 120-2
Nﬂtted photons F 2660. 08.91

N_( photons = 525.98 +- 14.83

IIIIIlI|III|III|III




Appendix.

Comparison of fits
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Appendix.

Comparison of fits
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Appendix.

Comparison of fits
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Appendix.

Comparison of fits
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Comparison of fits
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Comparison of fits
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Appendix.

Corrections and new range effects
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Appendix.

Corrections and new range effects
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Appendix.

Corrections and new range effects
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Appendix.

Corrections and new range effects
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Appendix.

Corrections and new range effects
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Appendix.

Corrections and new range effects
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