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PHENIX detector
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Photonic electron spectrum for
RUN?3 pp by R.Averbeck
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Converter subtraction method
P : photonicf/R DB F DU E

e N : non-photonictZ/RENDEBEFDIN = yeild

e A :non-converter data [CEIFTBDEBFDINE C : converter data
e C:converter data [CHITHEBFDIN=

e Rsim=

photonic#ZJREDconverter datalZ$H (T B EFDINE
photonicieEDnon-converter datalCH T DEFDUE |4 non-converter ¢

(PHENIX [Z & LV Tphotonicldn' S A ER4)
/ \ Pt

converter subtraction method

no converter data: A=P+ N e
converter data :C =Rsim * P + N yeild yeild

”P=(C—A)/(Rsim—1)
N=(Rsim*A-C)/(Rsim-1)

S, 8 ..
a2/N—# — thin : 1.7%X, M : non-photonic ch\nnent P : photonic compbgent

(we want to know) (we can calculate)
*% All parameter have p.. dependence.
P Pr P pT pT 5




Cut parameters
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e ERT (Emcal Rich Trigger)[C &k b T — % IN&E
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Rsim : converter/non-converter ratio (X alb—> 3>)

Rsim
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Electron yield
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PHENIX work in progress

Pr

'RUN2 data (cocktail subtraction method)
® RUN3 data (converter subtraction method)

— pythia sum :

— pythia charm Pythia parameters

— pythia bottom <k>=1.5
<m_>=1.25
K-factor=3.5

1

SPS and FNAL (charm)

0 1

3 4 — 5 ISR (single e) Z=HIiR
p; [GeV/c] 11
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Future plan
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Backup
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Compared with pythia (RUN2 pp)

pPp @ 200 GeV PHENIX Preliminary
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Systematic error estimation

Systematic uncertainties in Rsim (ratio of the converter/non-converter yield for pure photonic
component)

— Conversion itself --- 10% (1.97 + 0.03)
— Acceptance difference between converter/non-converter run -

— elD efficiency difference <1 % Total : (Added by squared) =2 10%
Systematic uncertainties in Acceptance && elD

— Acceptance 10% ( acceptance agreement between the data and sim)

— Momentum smearing <10% (this correction was not applied)

— elD 2% (1/3 of total efficiency loss of 7%)

— Total 14.2 %
Systematic uncertainties in luminosity

— Trigger bias 3% (I5c=0.75)

— Cross section error ~ 12% (0gp-=20.5 mb)
e RUN2:21.8mb RUN3 : 19mb (studied value : temporary) so, now we use simple average.

— Total 12.4%

Note: In the acceptance calculation, the momentum smearing correction was not applied. The
correction is estimated as ~ 10% at the highest pT (4-5 GeV/c) and much smaller in the lower
pT bins. In the systematic uncertainty, the maximum value of this (not applied) correction
was taken as the systematic error and added in squares in the acceptance&&elD errors.

VM decay contribution ...very small and ignored

Kaon decay contribution...should be a few % of the photonic component. Ignored in this
analysis.

The total systematic error is determiend by adding the errors from Rsim and the errors in the
acceptance,the elID efficiency and the cross section error in squares (18.8%). 16



Parameter tune (real data)
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These pictures are after parameter
tune of EWG_Electron ndst.

For looking tuning parameters,
apply elD cut excepting itself.
And these are good agreement
with sigma ~ 1.

These parameters were tuned by
Yuj1 Tsuchimoto. 17



Acceptance differences between real and sim

| o distribution real vs. sim |
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Statistics are same,
‘M weighted mean of

—

this ratio 1s 1.008

This picture 1s phi distribution comparing the real (black) to the
simulation data (red : looking p10 simulation result of pt > 0.5 GeV/c¢).
Both of histograms have pt cut (more than 0.5GeV/c) and fiducial cut.

From this picture, these simulations are good agreement with the data.
18



RICH cut efficiency (correction for simulation data)

Since RICH response of PISA is difficult, so not tuned well now, The elID efficiency
between real and simulation data is different.

Next 2 figures show RICH responses (nl and chi2/n0) of real and simulation data and
estimate the difference of remaining event by these cut.

This difference should correct acceptance calculation.

": * nl 25“} ¢hi2/n0 with n1 cut
- ﬁ 200
4000 Real : 0.984 [ Real : 0.857
i T Sim : 0.961 1500 * Sim :0.817
3““;— Ratio : 0.976 [ i Ratio : 0.954
2nnf— . S mﬁ_'
S N [ jhr
100l | 50 +i+ N
F . pt> 0.7 GeV ! i pt > 0.7 GeV
ob T b e oLiiiilin o Y
0 2 4 6 8 10 12 14 16 18 20 05 10 15 20 25 30 35 40 45 50

Total difference : 0.931 +- 0.056 % -> correction for acceptance. 19



Acceptance difference
(no-converter run vs. converter run)

| ERT400 period charged particle ratio \ 2 / ndf 22.43/57
Prob 1
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For checking the DC acceptance, looking charged particle ratio. chi2/ndf < 1
Stability is good. Systematic error is less than stat. error
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elD efficiency difference

elD stability @ ERT400 with thin conv.
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Stability is :

ERT400

electron number / event vs. run#
1s fraction should be eID cut stability.

- less than stat. error

ERT400 thin conv. : adjust chi2/ndf to 1 :

systematic error is 0.63%
-> <1%

21



Acceptance calculation

e Acceptance is calculated from the single electron PISA simulation with run3 setting.

e Total 4M electrons (2M e+ and 2M e-) are simulated (pt is flat in 0~10GeV/c).
e I calculated the acceptance correction factor as following formula,
— Acc = (abs(bbcz)<20 && eID && phi cut && Fiducial cut)/(abs(bbcz)<20)

(it should include elID efficiency.)

* Right picture shows Acceptance as a function of pt. And red and blue are for positron and electron
respectively. Difference of electron and positron is from fiducial and phi cut. Left picture shows alpha vs.
phi scattering plot nowa fiducial and phi cut . Minus charged particles are alpha > 0 and plus charged
particles are alpha < 0 in PHENIX. From this picture, our fiducial and phi cut is very asymmetric for

charged particles.
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DC,PC and eID stability are also ™ 5 -
checked as function of phi, et
and NORTH or SOUTH .
For Check DC and PC, |
ratio defined as : 5 ° }_fﬂ-s
N of charged particles / all evts in one period /.- & «
N of charged particles / all evts in other period’"" s
i B 3

this ratio should be ~1. (flat) T e
For Check elID cut, E g °
ratio is defined as : ; %4'5
N of electron / all evts in coverter period o % 4
N of electron / all evts in non converter period i~ $ss
(2 period are same EMCal threshold) S
This ratio should be flat. L.
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Prob

- Thin converter period

[o]0)

20.8 /35
0.9726
1.679 = 0.01927

1 2 3 a
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LN ITI4aUUIIIICK/ N T4U0U po 3.399 + 0.03984
Thick converter period

]
-t

o

ERT800Thick/ERTS800

“Thick ¢onverter period

5
DC o

%2 / ndf 34.84 /35

Prob 0.4758

p0 3.219 + 0.05637

4253/82
0.4484
0.003639

e

33.25/42
0.8306

-0.003488

54.95/42
0.08687
£0.004959




ERT trigger
efficiency correction

e [analyzed EWG_Electron ndst.

 The ERT trigger data was
corrected by the trigger
efficiency determined by Xie
Wei. The efficiency function 1s
determined for each of the
EMCAL sector from a trigger
simulation tuned to the real
data.

e The trigger efficiency function
used in the analysis 1s show in
the right figures.
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EMCal

RICH

Detector Spec.

AE = 5L 40 4%

VE

Ax = 2+1 A(mm)

VE

Rejection factor : 10* for separate track

25



PhotonicSFDEFANRYT S A

The photonic component P(p) of the electron is determined from the converter run
yield C(p;) and the no-converter yield A(p) as

P(py) = (C(pp)-A(pp))/(Rsim(py)-1)
Ed°N/dp* = (1/N,,)(1/2m)(1/p)(1/App)P(pp)(1/m)/eff(py)
Ed3c/dp? = Ed*N/dp? / fepe ™ Ogpe fppc=0.75 : Ogg=20.5mb

Non-photonic electron yield N(p,)is determined as

N(pT) = (Rsim(pT) >k‘A‘(pT)_C(pT))/(l{sim(pT)_ 1)

The acceptance and other corrections are applied in the same ways for the photonic
component. And this spectrum is already subtracted Ke3 component.
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Eta 0.7
Phi 0.5
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Phi

Acceptance

->(0.35
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> 0.25

> 0.15
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non-photonic invariant cross section
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