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Last presentation

-+ comparing mainly analysis result between EMCal and DCal
—> after acceptance normalization, combined spectrum ratio ~ 0.8 ( DCal / EMCal ).

—> efficiency ratio around 0.7 which comes from reconstruct level.
there 1s an active investigation on the discrepancy, that investigation per SM and per SM sub-

regions 1s not conclusive yet. (More information 1n here)

Outline

- Updated configure check
“remove GJ evt With Pr ,rompt/PT hara > 2
“Update XTalk Parameter (MoreCenEta)

-+ Analysis main plot update
“results with different XTalk

“results comparison (to previous result, to 7TeV result)
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https://auth.cern.ch/auth/realms/cern/protocol/openid-connect/auth?response_type=code&client_id=indico-cern&redirect_uri=https://indico.cern.ch/authlib/cern&scope=openid&state=jtyfGPN2RI8jTGSM5jSBMoXgvMkX8c&nonce=pFIHT42VrarpPvq87jif
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Generated prompt photon efficiency, signal cut
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Purity component
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Efficiency

efficiency
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Corrected yield
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Compare to previous result, XTalk default
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Compare to 7TeV published
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Analysis result EMCal DCal comparison, XTalk default
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Analysis result EMCal DCal comparison, XTalk MoreCent
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Back up

2022/3/1

LPSC MEETING | RANXU

12



Purity by data-driven
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Compare to previous result, raw spectrum
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Compare to JETPHOX
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Analysis result EMCal DCal comparison, XTalk default
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Analysis result EMCal DCal comparison, XTalk MoreCent
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Analysis result EMCal DCal comparison
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Last presentation

2022/3/1

LPSC MEETING | RANXU

19



Last presentation

-+ comparing mainly analysis result between EMCal and DCal

—> after acceptance normalization, combined spectrum ratio ~ 0.8 ( DCal / EMCal ).

—> efficiency ratio around 0.7 which comes from reconstruct level.

-- check distribution between EMCal and Dcal

—> dead/bad regions mask: MC can reproduce data

- p? 9: MC can reproduce data

—> effect of time cut: No large impact (~1% when decreasing to +-20 ns)

—> shower shape cut for signal: not sensitive to shower shape parameter

Outline

- Different XTalk
- P10 InvMass check
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P10 Invmass comparison

mass vs p_ of reconstructed =°, both clusters in same SM
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Eta Invmass comparison

Red: Dcal
Blue: EMCal
Black: EMCal+DCal
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Summary

- check distribution between EMCal and Dcal

—> cross talk parameter: not sensitive to XTalk parameter

- detector calibration: well for EMCal and DCal

Next step:

check EMCal/DCal ratio with other cluster selection cut variations:
> using different EMCal and DCal subregions
>  without distance to bad channel applied
>  with different track matching cuts
>  with different NLM cut

>  with different exoticity cut
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Eta(Phi) distribution, combined MB V.S. GJ+JJunb V.S. Gen

AnaPhoton_hEtaPhiPhoton_px ; AnalsolPhoton_hEtaPrim_MCPhoton

~ 107" g
Al =
© o
DA (2 L o gy SRR,
2102 £
£ -
B 1 0—3 — i
£ = [ :
S yna | = Data, EGO
c 10 = et Data, DGO
— ——— MC: GJ+JJunbias, EMCAL
N — MC: GJ+JJunbias, DCAL
10 = MCGen: GJ+JJunbias, EMCAL
f MCGen: GJ+JJunbias, DCAL
-6 . ] . . . | . . . | .
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AnaPhoton_hEtaPhiPhoton_py ; AnalsolPhoton_hPhiPrim_MCPhoton
— ——
I ...
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o PP
2107 Exi
f= —in
(e ..
E_ ...
B 10_3 =
< o
107 e

Gen level has similar distribution with data and MC rec level in 1 and ¢ distribution
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Eta(Ph1) distribution, combined G2 V.S. GJ+Jjunb V.S. Gen

AnaPhoton_hEtaPhiPhoton_px ; AnalsolPhoton_hEtaPrim_MCPhoton
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D112 Lot s R R tetid]
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e Er :
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107 E MCGen: GJ+JJunbias, EMCAL
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-6 . ] . . . | . . . | .
10 0.6 0.4 0.2

AnaPhoton_hEtaPhiPhoton_py ; AnalsolPhoton_hPhiPrim_MCPhoton

1

norm. to integral

107% =

Gen level has similar distribution with data and MC rec level in 1 and ¢ distribution
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Eta(Ph1) distribution, combined G1 V.S. GJ+Jjunb V.S. Gen

AnaPhoton_hEtaPhiPhoton_px ; AnalsolPhoton_hEtaPrim_MCPhoton
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Gen level has similar distribution with data and MC rec level in 1 and ¢ distribution
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Data set and analysis mainly cut

Analysis dataset

 Data: ALICE data taken from 2016,17,18
* MB: EMCAL ~ 1023.9M / 1066.6M ; DCAL ~ 1027.0M / 1066.7M
« G2:EMCAL~ 79.0M/ 2043M;DCAL~ 36.6M/ 204.3M
e Gl:EMCAL~ 547M/ 2043M;DCAL~ 26.7M/ 204.3M

 Simulation: Gamma-Jet event + Jet-Jet events

Cluster selection: clusterizer V1) Photon selection.

* Necells/cluster >= 2 *  Showershape: 65, < 0.3

» distance to bad channel > 2 cell

e time cut: [ -30, 30 ]ns Isolation criterion.

* cells energy: Eseed = 500 MeV , Ecell = 100 MeV « particle in cone: charg+neutral

 NLM <=2 * track py in Isolation cone: pq,track > 0.2 GeV
* Trackmactch: : p; dependent * |n| <0.52,¢ (1.57,3.11)

* Emulation of cross-talk T-Card in MC applied * 1isolation crite: R = 0.4

p?" = XD track < E%h = 1.5GeV /c

piso — Zp
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Cluster rejection factor

1 dN puster 1 dN pyster g —
RF = +
boRpo(ame) (Lt [
< Trigger sample normalize: 10° + + f
1 dN dN SR et ++++++++ Jrﬁ *
— = — N .o * RF B
(Nevt de)norm. <de>trigger/( evt,trig ) : ++
@
10° =
EMCAL DCAL ~
G2/MB 629.8916.48 1280.87+9.24 | -
G1/G2 12.6440.71 12.0440.69 10 = X
— @
I <
G1/MB 7962.73 15427.31 >
i -
Cluster selection. clusterizer V1) 15
 cells energy: Eseed = 500 MeV , Ecell = 100 MeV - LHC161718, EMCAL
e Neells/cluster >= 2 I —— G1/G2 constant fit: [15, 40]GeV, F{mg =12.64 + 0.71
d bad ch | " | . —e— G2/MB constant fit: [6 , 21]GeV, F{t o = 629.89 + 6.48
 distance to bad channel > 2 ce "
. t t- 30 30 1 0—1 I I I I | I I I I | I I I I | I I I I | I I I I I
ime cut: [ -30, 30 Jns 0 10 20 30 40 50
« NLM<=2 P, y(GueV/c)
* Trackmactch: : p; dependent
* Emulation of cross-talk T-Card in MC applied DCal RF plOtS n backup
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. . 1 dN 1 dN
Isolated photon rejection factor R = (). am,),,
o B
Iso photon | Cluster/ é =
cluster RF RF IsoPhoton 0.51 0
o — *
- = — -+
1\E/1 G1/G2 | 12644071 | 12614134 | 1002 [ [ === " ————4—1 |
C | G2/MB | 629.89+6.48 | 633.17+£7.96 0.995 B
A 102 =
L |Gl/MB| 7962.73 -
D Gl1/G2 | 12.04+0.69 | 12.494+1.34 0.964 B
C 1280.8749.2 | 1229.58+11. 10} e e
A G2/ MB 1 09 1.042 -
L Gl1/MB 15427.31 i
1=
- o LHC161718, EMCAL
The rejection factor works equivalent in cluster - — GUG2 - constantfit:[15, 401GeV, R, = 12.611.34
. | —e— G2/MB constant fit: [6 , 21]GeV, ng =633.17 +£ 7.96
and 1solated photon. T | | | |
S 1 | S ) (N (N [ () N (U I U O N H N B B
70 10 20 30 40 50 60
[ (GeV/c)
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Isolated photon pt distribution

-o- EMCAL

8- EMCAL,G1, > 9 GpV/c >
-#- EMCAL,G2, > 4 GpV/c 5

RF: L1/L2--12.64 ; L2/MB--629.89 ; L1/MB--7962.66 . E
o
-©- EMCAL, MB -9

After RF applied

T IIIIIII(!;‘

T,
»

—_
S
©
T IIIIII|

T

EMCAL

s . ':: :
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| R | L1 | R | L l | 10—12 ................ ................ ................ ................ ..............

1 2 34567 10 20 3040 102 2x10° 1 2 34567 10 20 30 o 2><102
P, (GeV/c) [ (GeV/c)

RF: L1/L2--12.04 ; L2/MB--1280.87 ; L1/MB--15427.31

DCAL/EMCAL

-®-DCAL,G1,>9 Ge\/c

—
<

=% DCAL,G2, >4 Ge\/c
-©-DCAL, MB

140160 180 200
p. (GeV/c)

/N, AN/ap
o
S

— —
o O
L %

SRR * After the cluster rejection factor applied,

—
o
&

different samples similar to each other.

-
o
&

* Combined sample after acceptance

normalized, DCAL/EMCAL around 0.83.

DCAL '
oo because different masked regions not

T2 3456710 203040 100 2xi0” f 2 3456710 203 10 20" considered in acceptance correction factor.
T T
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Isolated photon pt distribution 1n MC

* In MC, the reconstructed signal in

2Pi/Acc)
2
N
:
¢
m
<
o
2

8
R o Yo A S S AN SR OO . .
1075  -e-DCAL different calorimeters are close to

do/dp
|

107° ;& """""""" """""""" """""""" """""""" """""""" each other after acceptance

10°7 -------- 3: ---------------- ---------------- ---------------- ---------------- ---------------- Combined sample after acceptance

- normalized.

-~ + Ratio, DCAL/EMCAL is 0.76 in GJ

10_85—
e e e e e e

+L but in data is 0.83
10710 qg .83.

DCAL/EMCAL
o
N
|
]

05 P02 0763 0,004 ||| 1

20 40 60 80 100 120 140 160 180 200
p. (GeVic)
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Data driven purity 1n different detector

Naaa
it

0.1 2 2 2
T max, s ig 9 min, bkg 9 max, bkg along

__________

(
I N./N
purityzll—( c/ A)

__________

. ..2P0.=.0.999.£.0.005... L...cocniinii b U N PO R R
20 40 60 80 100 120 140 160 180 200

NoowoLuidw

Q

o~

=

SR

~ EE

SIS

N——

=
DCAL/EMCAL
coo0OoO—=a——a O

purity by data-driven

- Data-driven purity is equivalent between EMCal and DCal.
-+ Data-driven purity DCAL/EMCAL pol0 fit value: 0.999 % 0.006.
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MC correction factor and final purity

o 2.0
s

| —— EMCAL
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and DCal. PolO fit: 1.005 + 0.007 p, (GeVic)
+ Purity ~1 after 160 GeV/c in DCal due to data having less statistic.
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\
DCAL/EMCAL
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-- MC correction factor 1s similar between EMCal
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Efficiency component

component
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e [ ess neutral cluster can be reconstructed in DCal,
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Efficiency comparison

* Efficiency correction: §O 60
S i
gen O
glso (pT) — )7;5920 / dNyiso %055_
en en
’ dp7™ /' dp] :
. . . . 050 T _’__Q_—Q—_’_
Photon reconstruction, identification B e
o
o
and 1solation. 0.45[— PR
B W
0401 ,*
* Efficiency on EMCal 1s around 0.5 and 0.35 __:’
e e
DCal is 0.35. M PP
.+.
-
— due to the less neutral cluster can 0.301~ +++ c
i + DCAL
be reconstructed in DCal. 0 25-5;'
' ¢+ EMCAL
O 20 | | | | | | | | | | | | | | | | | | |
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Cross section comparison

-o- EMCAL

—
o
N

Ccross section =

21 1 dN purity
Ototal X ) X cienc
MAG T (Newe,i XRF) Ludpy ~ ef ficienc

—
o

dGz/dedn [nb.(GeV) ]

1
- . ! D AN is raw spectrum
ATAG  S(Newe i xRFy) “ dpr P
107"
1072
e Ratio DCAL /EMCAL around 1.18
ratio fit information: 107
-- fit function: pol0 104
-- fit range: [10. , 160. ] P S O S S O N O S
T e S e e B e ) i M I S B S
O AL i - i 4 0 0L
-- fitted para: 1.18340.014. i A O S O SOUSYSH H ) SO A
B S e s VO s
L ) B s
a §g’
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Cross section, EMCAL && DCAL

% 102 LHC161718 isolated y cross section
0]
= —e— 13TeV,measure
5 —— JETPHOX
o 10
o —
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1=
- EMCAL, merged trigger
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B .
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leIIIIIIIIIIIIIIIIIIII|III|III
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200
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* Not sure the settings of the jetphox configuration settings, I will try to run jetphox and produce the theory points
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Summary

-+ comparing mainly analysis result between EMCal and Dcal
—> after acceptance normalization, combined spectrum ratio ~ 0.8 ( DCal / EMCal ).
—> purity has similar distribution between EMCal and DCal.
—> efficiency ratio around 0.7 which comes from reconstruct level.

—> yield and cross section ratio around 1.17 which equal to ratios from each analysis procedures

o e mm mm e mm mm mm mm mm mm o mm mm mm mm mm mm mm mm mm Em mm mm e mm mm m mm mm mm mm e mm mm e mm mm e mm mm e e e e e e = oy

..........................................................................................................................

21 1 dN M purity <~——ratio~ 1.0
o ><'
total AnAqb Z(Nev“ XREF;) de effi lClency<.— ratio ~ 0.7

=
E
=
=3
O
O
o0

Cross section =

yield, ratio ~ 1.17

Next step:

1. check closely all the steps of the analysis to understand difference between EMCal and DCal
2. obtain theory curve running jetphox

3. prepare analysis note
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