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Outline

m Data and MC samples

m Event selection cuts
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Outline Data and MC samples Event Selection Cuts Control Plot  f4,, 2, 62 fits Differential cross sections 1st and 2nd analysis Summary Prelimin.

DIS ep collision

prompt phaton

4 eroton remnant P proton remnant

e Prompt photons are high transverse energy final state photons which are
emitted directly during the hard scattering process

e Prompt photons do not undergo the hadronization process, therefore
theoretical calculations can be done with better precision

e The final state photon is a particle which arrives in the detector after
participating in the actual hard scattering process and so it can provide direct
information of the process and the proton structure

e Must take account of ISR reffered as LL-diagrams
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Data and MC samples

Used Data and MC samples

Data

m 040506e, 0607p
m [ Ldt =332pb~!

MC

m PYTHIA (signal)
m ARIADNE (background)

Notations

m LL = photons from leptons
m QQ = photons from quarks
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Event Selection Cuts

Event Selection Cuts
Phase Space

m 10 < Q2 < 350GeV?

Cleaning Cuts

B —40 < Zytx/cm < 40
m 35 GeV < E — p; < 65 GeV

Electron Cuts
m Siecorr > 10 GeV
m 140° < 6., < 180°
B —14.8 < e;y/cm < 14.8
B —14.6 <ey/cm < 12.5

Triggers

m SPPO02 trigger for 0405e
m SPPO09 trigger for 06e, 0607p

Prompt Photon Phase Space

m 4< Er.,/GeV <15
m—-0.7<ny <09

Prompt Photon Cleaning Cuts

B Ar<0.2

Egmc

m ——EMC > (09

Enac+EeMmc s
E’Y

Ejet containing ~

fmaz > 0.05

> 0.9

Jet Selection

m based on zufos

m BT > 2.5GeV
B —1.5 <njer <18
]

take highest Er ;¢ jet within n range in
the event £140



tions 1stand 2nd analysis Summary Prelimin,

Outline Data and MC samples Event Selection Cuts Control Plot  f, ¢, 62 fits  Differential cross sec

Q*-reweighting
» Q%-reweighting procedure has been improved since last meeting. Instead
of reweighting MC after inclusive DIS selection to inclusive DIS Data:
o Split data events after full event selection into two parts: with 6Z > 0.35
(more background events) and with 6Z < 0.35 (more signal events)

L - data
L —— signal me
800 —— rad bg mc
L norad bg mc
o [ signal + bg
£ 600r rapge:2, 30
o [
@ 400
L et
2000 L%
By T,
0 0.5 1 1.5
dz

e reweight non-radiative Ariadne background to the part of data with
0Z >0.35
o reweight signal Pythia MC to the part with §Z < 0.35

e do not reweight LL Ariadne at all, since it is well theoretically understood
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Event Selection Cuts

Q*-reweighting

1| — Ariadne
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e Left four plots are before reweighting

o Right four plots are after reweighting

e Linear fit for Pythia and polynomial of order two for Ariadne

e Compared hadronic level of MC with Data corrected for acceptance effects
e Data and MC summed over periods
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Event Selection Cuts

Q*-reweighting
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e Control plots before Q%-reweighting
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Event Selection Cuts

Q*-reweighting
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e Control plots after Q2-reweighting: better description of Data by MC for Q?

and x
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Event Selection Cuts

Cross-section comparison with/without Q? reweighting

(1/2)
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e Discrepancy is typically less then 1%

dofd x,, (pb)

rel,differgnce _
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Event Selection Cuts

Cross-section comparison with/without Q? reweighting
(1/2)
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e Influence on Q? cross-section is tiny
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Control Plot

Control Plot

1200F 3
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» Q%-reweighting has been applied here and on the further plots
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Outline ata anc

ontrol Plot  fym gz, 62 fits  Differential cross s

ections 1st and 2nd analysis Summary Prelimin.

fimaz, 02 definition

ZEUS ZEUS

+ ZEUS(prel) 32T

g“"“ T s e s
“ro00f- [ JuLme 1000 Juwme
B <eve B cove
800 [T LL + QQ + Hadronic MC

0 02 04 06 08

e fmaz - ratio of the energy in the highest energy cell of a cluster to the total
energy of a cluster

e §z - energy weighted mean width of the electromagnetic cluster in Z
direction:

e The ¢z distribution has the more detailed structure and was chosen to
define the prompt photon fraction in Data, as in the previous analysis

e LL = predicted value of lepton high-energy radiation

e QQ = predicted value of prompt photons
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fmax, 8z fits

fits: 0z/Et

Events

Events

fmazx, dzfits
o
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fmax. 6zfits

fmazx, dzfits
oe

fits: fi0./Et

Events

Events
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Differential cross sections

Differential cross sections
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Differential cross sections

Cross sections as functions of jet variables
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1st and 2nd analysis

Comparison of 1st and 2nd analysis, 0405e (1/3)
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e Distributions of selected events with photon + jet are compared
e Agreement in 1st and 2nd analysis is excellent
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1st and 2nd analysis

Comparison of 1st and 2nd analysis, 0405e (2/3)

L
L o 1stanalysis r
3 . 2nd analysis — [ ¢
2 [ i 10°
g 5
a 8
5 2 _ & o 1st analysis
2
g 1 )
& [ 1 S t
o L 4 + 2nd analysis
CIt t a3 3
i 1 ]
L I I I I I I I i
T T T T T T T
@ 04 3 ©
2 2 os- ‘ B
& 02f 3 2
| A s s s l
L2y S T 5 v f I
® B0 -
B U : :
T =
£ (Gov) 0 10

e Distributions of selected events with photon + jet are compared
e Perfect agreement of 1st and 2nd analysis
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1st and 2nd analysis

Comparison of 1st and 2nd analysis, 0405e (3/3)
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e Distributions of selected events with photon + jet are compared
e Agreement in 1st and 2nd analysis is excellent
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Summary

Summary

m Differential cross sections for prompt photon + jets
production have been measured.

m We are waiting for promised theoretical predictions.
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Prelimin;

These plots to be made preliminary
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Prelimin;

These plots to be made preliminary
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These plots to be made preliminary
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These plots to be made preliminary
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Ffmazx, 6z fits

These plots to be made preliminary, fits: 6z/Et
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fmaz, 8zfits

These plots to be made preliminary, fits: f,,../Et
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fmaz, 8zfits

These plots to be made preliminary, fits: §z/Q?
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fmaz, 8zfits

These plots to be made preliminary, fits: f,,,./Q?
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fmaz, 8zfits

These plots to be made preliminary, fits: 6z/n
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fmaz, 8zfits

These plots to be made preliminary, fits: f,../1
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fmaz, 8zfits

These plots to be made preliminary, fits: §z/x

Events

Events

ZEUS

02

T
04

0.6

08

3z

Events

Events

00010 <X 500030« ZEUS (prel) 332 pb*

400
350 I Q0 Me
300 CJrme
250 FETE Hadronic MC
200 [] LL#QQ+HadeMC
150
100

50

0"

dz

0.0100< X = 0.0200

22/40



fmaz, 8zfits

These plots to be made preliminary, fits: f,,,./X
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fmaz, 8zfits

These plots to be made preliminary, fits: 0z/Er e

ZEUS

9 R mEmEE @ 300 RN 2 200 e
2 350F1-k, | <aGev E 2 ks coaw 2 20050 Sy
[ : B psoft Boe g -
- > >
@ & &
“5 120F 8k, <106V | 2ius prel 33201 :5 Mﬂ:mqm\lunv g s0fisce,  cxow
& 100F I o E - 5]
e

80F [ Hadeonie MC E

0 [ Lt Hadene

40

20

00 02 0.4 0.6 08 1

24/40



fmaz, 8zfits

These plots to be made preliminary, fits: f,,../ E1 jet
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fmax, oz fits

These plots to be made preliminary, fits: dz/n;.
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fmaz, 8zfits

These plots to be made preliminary, fits: f,,../1;e:
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Stretch calibration: description (from M.Forrest's PHD

thesis)

1.

Area normalise the data and MC histograms to unity.

. Form the cumulative integral distribution of X for both data and MC, see Fig-

ure 6.14(b).

. Invert the cumulative distribution so that X is on the y-axis and the integral is

on the z-axis, see Figure 6.14(c).

. Read oft the value of X for data and MC (Xgu, and Xy respectively) at finely

spaced intervals and tabulate them as illustrated in Table 6.1.

. Plot Xgaa against Xy at each point and interpolate to produce a calibration

curve as seen in Figure 6.14(d).

. To correct a given value of Xy, simply read off the corresponding value of Xga.

from the calibration curve.

28/40



Stretch calibration (from M.Forrest's PHD thesis)

Histogram of X Integral of X
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= TR TETA ENUTE YRR FRUTE ENTRY IR ARAATET] RUTANNINY
01 02 03 04 05 06 07 08 09
Xug

Percentile | Xaata Xue
0.0% 0.0 0.0
1.25% 0.449633 | 0.459171
2.5% 0.484134 | 0.492759
3.75% 0.506804 | 0.512258
5.0% 0.528282 | 0.531042
6.25% 0.549042 | 0.552366
100% 1.0 1.0

Table 6.1: Example of tabulated Xgy,,

and Xy for stretch calibration procedure.
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Stretch calibration: result

r e Data
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e Better fit of Data distributions after applying stretch calibration
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