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Outstanding issue: Purity in central collisions likely too high
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© From previous presentations
O Systematic uncertainty blown up on purpose here to cover the shift
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Outstanding issue: Purity ABCD vs Alwina’s Template
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© Non central purities are compatible between the 2 analysis but
central are rather clearly different

O Today, reanalyse and study different methods




What’s changed since last report

o0 Bug in embedding gamma-jet events fixed:
» embedded data clusters were not rejected
> effect in the end is not that large in the final result

O Analysis cuts:

» Distance to bad channel cut not applied, previously observed no impact and important
reduction on acceptance

» Exclusion zone on the center of the isolation cone not considered anymore, it did not show
any improvement

O Raa weight applied
> Before, Jet-det spectra directly scaled down by published charged particles Raa

> Now, Raa weight applied when filling the histograms based on the meson mother pt and not
the cluster pr

o In case of the clusters originated from decay photons, else the generated particle pr
» Anyway, today comparison of the two approaches done in some plots
> Raa points used are in back-up

O Study the purity with different methods
» ABCD-ALICE: What was used so far in this analysis, the approach of the pp@7 TeV paper
» ABCD-ATLAS: Similar approach, but different treatment of the signal leaking the bkg regions

> Template: Tried Alwina’s approach, but found some problems, | used new modified approach
to handle the signal contribution to the bkg template



Purity estimation with ABCD method: pp@7TeV like
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O amc: correction term needed due to the non perfect proportionality in the

different regions, jet-jet MC are the main ingredient for this correction
factor combined with y-jet MC: N = B (jet-jet) + S (y-jet)

2
% max, sig

o k=0,0.5 1and 1.5, arbitrary y-jet scale to check result stability with the scale

0 Raa: measured one for charged particles, applied directly on spectra or
histograms weight based on the mother neutral mesons generated pr

O Remarks:

> Pros: If regions are not too narrow, good statistic for estimation, result rather
stable with bkg region ranges variation

» Cons: Dependence of the scale in MC between signal (y-jet) and bkg (jet-jet)


https://alice-publications.web.cern.ch/node/5338

ABCD-ALICE Purity: different MC scales
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O In central collisions, inclusion of signal in background regions has an important
effect on the correction

O Purity is a bit larger using Raa as weight at high pr
© No large dependence in peripheral collisions, like observed in pp



ABCD-ALICE Purity for different isolation bkg regions — MC=JJ x w(Raa) + GJ
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O© Rather independent of the variations done,

If not very high bkg prisc range in central,

Low signal statistics for high bkg prisc range seems to cause large error bars
More variation as soon as GJ is removed from the MC correction (back-up)

In back-up, variation of Paq, 91, and amc, 92 to 94 (different k)



ABCD-ALICE Purity for different shower shape bkg regions — MC=JJ x w(Raa) + GJ
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o0 Rather independent of the bkg shower shape variations done
* A bit more variation as soon as GJ is removed from the MC correction (back-up)

* In back-up, variation of P44, 95, and amc, 96 to 98 (different k)



Purity estimation with ABCD method: pp@8 TeV. PbPb@2.76 TeV

G Same 4 regions as ABCD-ALICE, Nl measured in regioni=A, B, C, D

o Similar approach but signal leak into bkg regions treated out of amc

MC,bkg \TMC,bkg
4 RMC . NA ND

amc = — when MC = JJ and not a combination of JJ and GJ
Bkg NMC.bkg AMC.bkg
B C

> Replace in ABCD-ALICE, in the P, term N.by N = N, — e, NSl \where
MC, signal dd : : OhA
]Vl' , sStgna

o signal , . .
C; MG, signal and V= is the isolated photons measured without background
A

© Then the purity is extracted as P = N;"ig“al/N ., where

(NC - kCCNZIgnal)

(Np = kepN{=)
» k=0,0.5 1and 1.5, arbitrary scale y-jet to check result stability with the scale
» Solving the equation (for k=1, check in back-up)

Njignal — NA _ R}l;/ll(g( NB —k Cp Njignal)

Y = Np + ¢pNy — NgeeR — cgNeRge Neignal = I+ 21; —4xz
Z = NgNcRyS — NpN,
© Remarks:

> Pros: If regions are not too narrow, good statistic for estimation

» Pros: No dependence of the scale in MC between signal (y-jet) and bkg (jet-jet),
> except the arbitrary k factor in c¢; that can induce large variations



https://arxiv.org/abs/1605.03495
https://arxiv.org/abs/1506.08552

ABCD-ATLAS Purity: Different scales, arbitrary ci factor scale
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o Apply the same scale factor 0, 0.5, 1 or 1.5 to the fraction c;

» A particular extreme case, one should do pseudo experiments varying each independently
O Result is quite sensitive to the ¢ scale
0 No effect on the scale applied to the JJ bkg (as expected)

o Agreement with “ALICE” in 30-90%, in central it is too high (1 x ¢;), although 0.5 x ¢; seems
reasonable



ABCD-ATLAS Purity for different isolation bkg regions — MC=JJ x w(Raa) + GJ
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O Purity tends to be very high in central

O Rather independent of the prisc bkg variations done
Avoid narrow ranges
» More variation as soon as GJ is removed from the MC correction (back-up)



ABCD-ATLAS Purity for different shower shape bkg regions — MC=JJ x w(Raa) + GJ
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O© Rather independent of the bkg shower shape variations done
» More variation as soon as GJ is removed from the MC correction (back-up)



Purity estimation with fit method (pp-pPb hadron, pp-PbPb jet, like)

O Fit the shower shape distribution of isolated clusters to a linear combination of
and signal templates :

Nobserved(gZ ) = Ngig X S(0/ong) + (N — Ngig) X

O Since shower shape distribution of the background is different for isolated and
not isolated background, a correction to the background template is needed:

» Calculate the bkg template without using the signal in the weight (like ABCD-
ATLAS), subtract the signal contribution to the bkg template iteratively

1S0
a

2\ — (N\meas _ anti iso : _ (N/meas _ anti iso MC JJ
Nokg(Gigng) = NVyieg” = KNVNC Gy, scatea) X Weight = (Ny,” — KNyc 67 scated) X Nanti iso
MC JJ
. s . anti iSO . . . -
a Where the anti-isolated signal scaled NMC GJ. scaled’ 1S obtained scaling the MC anti-iso

signal with the template fit scale obtained previously without subtraction (k=0). No need
for iteration.

» k=0, 0.5 1and 1.5, arbitrary scale to signal y-jet (iso and anti-iso) to check result
stability with the scale

O Remark:

» Cons: Need of good statistics in full shower shape and good shape in MC for
stable fit. Depends on binning.

» Pros: No dependence of the scale in MC between signal (y-jet) and bkg (jet-jet)

o Unless the k factor is not applied to the signal template but just to the anti-iso
correction, then small variation


https://alice-publications.web.cern.ch/node/6298
https://alice-notes.web.cern.ch/node/1281

Template shower shape distributions:

0-10% (other cent in back-up 58, 60 & 62)
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Data / Fit

Data / Fit

Data / Fit

Data / Fit

Shower shape data / template fit signal+bkg: 0-10% (other cent in back-up 59, 61 & 63)
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Purity

Template Purity with v, = g - kv e NED g 051,15

AJanti |

MCJ
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o JJ+Gd x1.0 MC GJ, scaled
[u] JJ x RAA + GJ x 1.0 Scale
’ JJxw(R )+GJx1.0fl obtained from
o JJ+GJ :’\1 5 black points
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o JI xRy, +GIx1.5
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b 0.1 <02%0ng < 0.3
> Signal, prisc < 1.5 GeV/c
> Background, 5 < prisoc< 10 GeV/c

Nf/?(t:l ("35}’ <caleq I8 NOt subtracted from bkg template

O Closer to what reports Alwina, specially when

© No effect of use of Raa scaling JJ

Nanti iso

O Subtracting Ny 1 scateq IN CENtral collisions moves up purity

» But shift independent of the k signal arbitrary scale.

o0 If k applied only to ant-iso, but not on both iso and anti-iso, small variation, k=0.5 between k=1 and k=0 (not done in slides)
; ; anti iso : ; : :
» Recalculation with the template scale NMC GJ. scaled obtained with a first subtraction does not change the result
> Depending the bkg range, the shift between no subtraction and subtraction can change

O Peripheral and semi-central seem to go too up at hight prlikely due to low statistics



Template Purity for different isolation bkg regions — MC = JJ x w(Raa) + GJ
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R Bkg: 5.0 < p*° < 10.0 GeV/c
o Bkg: 7.0 < p*° < 12.5 GeV/c
0 Bkg: 7.0 < p*° < 17.5 GeV/c
0 Bkg: 7.0 < p150 <225 GeV/c
Bkg: 7.0 < p*° < 30.0 GeV/c
@ Bkg: 100<L'S°<150 GeV/c
Bkg: 10.0 < p' °<30.0 GeV/c
. Bkg:150<p'°<400 GeV/c
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 %0700 Bkg: 25.0 < p' °<50.0 GeV/c
p; (GeVio) P, (Gevic) Bkg: 50.0 < p' °<75.0 GeV/c

30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Py (GeV/c) Py (GeV/c)

O Result varies more than other methods with the pr'sc bkg ranges selected here,
specially in central

* The higher the range lower limit the higher the purity

» Even more variation as soon as GJ anti-iso is not removed from template
(back-up)



Purity Template — MC closure test — MC = JJ x w(Raa) + GJ

<0.3, p°<1.5 (1.5) GeV/c

0-10% 10-30% Template - SI?(gO 1<o?

&t '5°<50TGeV/c
Bkg: 30<p'°<80 GeV/c
Bkg 40<p'°<60 GeV/c

oooooo

Bkgi40<p‘§°<25'o GeV/c
Bkg:50<pE°<100 GeV/c
: O<p'°<125 GeV/c

<p®™ <225 GeVl/c
p'E° < 30 0 GeV/c

23010 GoV/o
<40.0 GeV/c
<50.0 GeV/c
<
/

7.
1 7.
7.

hoOoOOe

°<75.0 GeV/c
(Raa JJ + k GJ)

b, (GeV/c) P @VI) e Input =

30-50% 50-90%

Purity

Shower shape distributions in
back-up

30 40 50 60 70 80 : 70 80
Py (GeV/c) Py (GeV/c)

O Replace real data by MC and apply the same purity estimation procedure, compare to the
injected purity, discontinuous histogram Input purity =k GJ / (Raa JJ + k GJ)

> Fitted shower shape distributions per pt bin in back-up from 64 to 71

» ABCD methods give the input purity by construction
0 See back-up 72 to 75 for direct comparison of the 3 methods, each slide for different prisc bkg ranges

© Changing the prisc bkg range changes the purity with the template,
» but much more than in data in central collisions
> Higher prisc bkg range lower limit or window reproduce better the input purity



Purity Template — MC closure test — MC = JJ x w(Raa) + GJ

0-10%

Template - Sig: 0.1<02 _<0.3, p‘TS°<1 .5 (1.5) GeV/c

long

208

o Bkg: 4.0 < p‘TSo <15.0 GeV/c

07F

0 Bkg: 7.0 < p‘TSo <225 GeV/c

osf
0sf Bkg: 7.0 < piTSo <30.0 GeV/c
0.4:

Bkg: 15.0 < p‘T5° <40.0 GeV/c

0.3

Bkg: 25.0 < p‘TSo <50.0 GeV/c

------ Input =k GJ / (Raa JJ + k GJ)

O Selection of “best” prisc bkg ranges found of previous slide
o With k=0.5, the agreement is not so good, but not far: back-up 76 to 79

o With k=0, only ranges far away from the signal range (>15 GeV/c) manage to get
close to the input purity (which makes sense): back-up 80 & 81



Purity Template — MC closure test — MC=JJ x w(Raa) + GJ

0-10% 10-30%

Template - Sig: 0.1<0Z,,<0.3, p‘TS°<1 5 (1.5) GeV/c
o Bkg: 4.0 < p‘TSO <15.0 GeV/c
0 Bkg: 7.0 < p‘TS° <225 GeV/c

Bkg: 7.0 < piTSo <30.0 GeV/c

Bkg: 15.0 < piT5° <40.0 GeV/c

75 : : 3 Bkg: 25.0 < p*°<50.0 GeV/c

P, (GeV/c)

30-50% 50-90%

Py (GeV/c) Py (GeV/c)

O Selection of “best” prisc bkg ranges found of previous plot
> In central, higher ranges have better agreement at low pr, but lower ranges at high pT

> In not central, not perfect agreement at high pt, some 2-4% offset (like for high range in
central)

© Changing the scale to k=0.5, the agreement is not so good, but not far (back-up 76 to 79)



Purity methods comparison — MC =JJ x w(Raa) + GJ

0-10%

920 100
Py (GeV/c)

Py (GeV/c)

0 50-90%: Very good agreement between methods.
» ATLAS=ALICE
0 Bin 25-30 GeV problematic
» Template tends to go up at high pr (maybe statistics problem)
0 30-50%: Rather good agreement between methods

0 0-30%: ATLAS higher, Template lower than ABCD-ALICE

10-30%

20 30 40 50 60 70 80 920 100
Py (GeV/c)

v v v v

20 30 40 50 60 70 80 90 100
Py (GeV/c)

JUxwR )+GJx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template

A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 5 < prisc< 10 GeV/c
D: Background, 0.4 <02%ong < 2, 5 < prisc< 10 GeV/c

Not blessed
region by MC
closure for
template



Purity methods comparison — JJ x w(Raa) + GJ

0-10%

10-30%

90 100
Py (GeV/c)

v v v v

JUxwR )+GJdx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template

A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 4 < prisc< 15 GeV/c
D: Background, 0.4 <02%ong < 2, 4 < prisc< 15 GeV/c

Blessed region
by MC closure
for template

0 Using the ptiso bkg range that the template MC closure suggests, ABCD-ALICE
and template tend to agree in central collisions, very well at low pr

0 ABCD-ATLAS still does not match the other in central

> Similar agreement with 7-22 GeV/c and 7-30 GeV/c ptisc bkg ranges (back-up 82 & 83)



Purity methods comparison — JJ x w(Raa) + 0.5 x GJ

JUxwR )+GJdx0.5
AA

0-10%

Purity

) ABCD_ALICE

o ABCD_ATLAS

. Template

60 70 80 90 100
Py (GeV/c)

10 20 30 40 50 60 70 80 90 100
Py (GeV/c)
A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c
C: Background, 0.1 <02ong < 0.3, 5 < prisc< 10 GeV/c

v v v v

D: Background, 0.4 <02%ng < 2, 5 < prisc< 10 GeV/c
Not blessed

region by MC
closure for
template for
k=1

© Funny observation or accident?
» Changing GJ scale a factor k=0.5, template and ABCD-ALICE decrease, more or less to

where we would like and tend to agree.
> Now ABCD-ATLAS agrees with the other, when applying a k=0.5 factor to the ¢; GJ

fractions
» Could this mean that the photon shape is not well reproduced and we are giving too

much weight to the bkg regions?



Purity methods comparison — JJ x w(Raa) + 0.5 x GJ

JUxwWR )+GJdx0.5
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template
10 20 30 40 50 60 70 80 920 100 10 20 30 40 50 60 70 80 90 100
Py (GeV/c) p; (GeV/c)

A: Signal, 0.1 <02%0ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, ptis° < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 7 < prisc < 22 GeV/c
D: Background, 0.4 <02%ng < 2, 7 < prisc < 22 GeV/c

v v v v

Blessed region
by MC closure

for template for
k=0.5

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Py (GeV/c) P, (GeV/c)

© Funny observation or accident?

» Changing GJ scale a factor k=0.5, template and ABCD-ALICE decrease, more or less to
where we would like and tend to agree.

> Now ABCD-ATLAS agrees with the other, when applying a k=0.5 factor to the ¢; GJ
fractions

» But now template doesn’t agree as good as before with prisc range 7-22 GeV/c
o If only anti-iso was scaled by k=0.5 in the template, better agreement would be found



What can change the GJ contribution in Bkg to affect the purity? Cross talk

v-jet MC ci fraction B,C,D / A, with cross talk on or off
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—TT —T—T
GJB/A
I2_10-30% —= GIC/A
F —— GJD/A
C -+- GJB/A, xTalk Off
GJ C /A xTalk Off
| L =g -o- GJD/A, xTalk Off 3
E oo T 3
r e - - .
Leee e ]
= RS~ o e T =,==;___O_:c;)_—;—;—————- S .E
F o O_: —o— 3]
L o —°—_ o —— 1
E e T TSy
o - o]
7 8 910 20 30 40 50 60 7080 107

Py (GeV/c)

cen 50-90 LHC18ar, R = 0.2 - Sig: p°<1.5 GeV/c - Bkg: 7.0<pl*<22.0 GeV/c

——T ——
GJB/A
50-90% = GIC/A
—o—GJD/A i
- - GJB/A, xTalk Off ]
GJC/ A xTalk Off
—o- GJD/A xTalk Off §
- 3
e e T, 4
e ]
R e e s =
B e _6_=0=__ _“ = ]
=§: --..-n-r—:_-':o__o_-_g_- o o- 0-_8-_—8_——8_— |
Pl okl , -
7 8 910 20 30 40 50 60 70 80 10
Py (GeV/c)

©)

iso
pT

e O
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Niso
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Pmax,sig  “min, bkg “max, bkg U[zong

A: Signal, 0.1 <020ng < 0.3, prsc < 1.5 GeV/c
B: Background, 0.4 <0Zong < 2.0, prs° < 1.5 GeV/c
C: Background, 0.1 <02ong < 0.3, 7 < pris0 < 22 GeV/c
D: Background, 0.4 <02ong < 2.0, 7 < priso < 22 GeV/c

o0 B /A (isolated wide clusters) is large at low pr, it decreases decreasing the window or moving it
to higher values, but is the highest fraction of the 3 in any case

o C /Ais constant with pr, smaller than 20%

o All fractions can be reduced decreasing the background regions windows or moving to higher
values (back-up 53 and 54) but the impact in the purity is not large.



xTalk OFF / ON

xTalk OFF / ON

What can change the GJ contribution in Bkg to affect the purity? Cross talk

y-jet MC ci fraction B,C,D / A, with cross talk on or off
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A: Signal,
B: Background, 0.4 <0Z2ong < 2.0, prise

0.1 <020ng < 0.3, prs0 < 1.5 GeV/c
<1.5GeVic
so< 22 GeVl/c
so< 22 GeVl/c

C: Background, 0.1 <02ng < 0.3, 7 < pri
D: Background, 0.4 <02ng < 2.0, 7 < p7

O cg and cp are smaller by close to 0.5 over most of the pt range when no

cross talk is used

O cc is mostly unchanged, normal since here the shower shape region is the

sameinAand C



ited and reconstructed ID photon prompt / all generated prompt

ted and reconstructed ID photon prompt / all generated prompt

Effect of cross talk on the efficiency A: Signal, 0.1 <020ng < 0.3, prie < 1.5 GeVic
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O Non negligible effect of cross talk in efficiency



Ratio xTalk On/Off

Effect of cross talk on the efficiency A: Signal, 0.1 <020ng < 0.3, prie < 1.5 GeVic

LHC18qr, R=0.20, piTS°<1 5 GeV/c
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O In more central events, between 10 and 30 GeV effect of cross talk on
efficiency is significantly larger



Purity methods comparison — JJ x w(Raa) + GJ (xTalk Off)

0-10% 10-30%

JUxwR )+GJx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

o Template

10 20 30 40 50 60 70 80 920 100 10 20 30 40 50 60 70 80 920 100
Py (GeV/c) Py (GeV/c)

50-90% JJ with xTalk
1 GJ without xTalk

A: Signal, 0.1 <020ng < 0.3, prs0 < 1.5 GeV/c

B: Background, 0.4 <0Zong < 2, prise < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 7 < prisc < 22 GeV/c
D: Background, 0.4 <02%ong < 2, 7 < prisc < 22 GeVl/c

v v v v

Blessed region
by MC closure

10 20 30 40 50 60 70 80 90 100

o (GevId) P, (Gevic for template

© Removing the cross talk from the signal MC moves down the ABCD-
ATLAS purity and tends to agree with ALICE

© Now template gives lower than ALICE, need to check with closure test
what are now the best bkg ranges




Purity methods comparison — JJ (xTalk Off) x w(Raa) + GJ (xTalk Off)

0-10% 10-30%

JUxwR )+GJx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template

JJ and GJ without xTalk

A: Signal, 0.1 <020ng < 0.3, prs0 < 1.5 GeV/c

B: Background, 0.4 <0Zong < 2, prise < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 7 < prisc < 22 GeV/c
D: Background, 0.4 <02%ong < 2, 7 < prisc < 22 GeVl/c

v v v v

Blessed region
by MC closure
for template

Py (GeV/c) Py (GeV/c)

© Removing the cross talk from the signal and bkg MC moves down
ABCD-ALICE, not so good agreement with ATLAS now (although
mostly below 20 GeV?, see later)

o Template is lower than ALICE need to check with closure test what
are now the best bkg ranges



ABCD-ALICE Purity fit with sigmoid function — MC=JJ x w(Raa) + GJ
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20<pT<99 GeV/c: a=1.50+0.95, b=4.16e-03+6.36e-04, c=85.5+9.5  _|
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30-50%
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Sigmoid fit: a/ (1+e " )
— 7<p,<99 GeV/c: a=0.59:0.01, b=3.34e-01:7.41-03, c=11 020377
20<pT<99 GeV/c: a=1.50+0.17, b=1.06e-02+1.06e-03, c=64.0+3.
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10-30%
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. o -b(p, )
Sigmoid fit: a/ (1+ e )
— 7<p,<99 GeV/c: a=0.630.00, b=3.16e-016.10e-03, c=10.7+0.1
20<pT<99 GeV/c: a=1.50+0.95, b=5.90e-03+8.36e-04, c=85.6+8.3
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50-90%

T T T I T T T T T T T T
o 5(p,0),
Sigmoid fit: a/ (1+ e )
— 7<p <59 GeV/c: a=0.55:0.01, b=3.06e-01=1.19e-02, c=12.4+0.2""
20<p <59 GeV/c: a=1.50+0.97, b=1.176-02+4.13e-03, c=76.8+17.8

7 8 910 20 30 40 50 60 70 80 90107
Py (GeV/c)

O This kind of fit seems to work quite well > ASignal 0.1 <O%mg <03, pro<1.5 GeVie

> B: Background, X <0Zong <y, pr'c < 1.5 GeV/c

© Not obvious what to do at high pT, try single or 2 range fits »  c:Backoound 0.1 <02 < 03,4 < preo< 15 Gevie

> D: Background, X <02ong <, 4 < prso< 15 GeV/c



ABCD-ALICE Purity fit with sigmoid function — MC=JJ x w(Raa) + 0.5xGJ
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O This kind of fit seems to work quite well > ASignal 0.1 <O%mg <03, pro<1.5 GeVie

> B: Background, X <0Zong <y, pr'c < 1.5 GeV/c

© Not obvious what to do at high pT, try single or 2 range fits »  c:Backoound 0.1 <02 < 03,4 < preo< 15 Gevie
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ABCD-ALICE Purity fit with sigmoid function — MC=JJ x w(Raa) + GJ(xTalk Off)
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O This kind of fit seems to work quite well > ASignal 0.1 <O%mg <03, pro<1.5 GeVie

> B: Background, X <0Zong <y, pr'c < 1.5 GeV/c

© Not obvious what to do at high pT, try single or 2 range fits »  c:Backoound 0.1 <02 < 03,4 < preo< 15 Gevie

> D: Background, X <02ong <, 4 < prso< 15 GeV/c



ABCD-ALICE Purity fit with sigmoid function — MC=JJ (xTalkOff)x w(Raa) + GJ(xTalk Off)
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O This kind of fit seems to work quite well > ASignal 0.1 <O%mg <03, pro<1.5 GeVie

> B: Background, X <0Zong <y, pr'c < 1.5 GeV/c

© Not obvious what to do at high pT, try single or 2 range fits »  c:Backoound 0.1 <02 < 03,4 < preo< 15 Gevie

> D: Background, X <02ong <, 4 < prso< 15 GeV/c



ABCD-ALICE Corrected spectra ratio to 30-50% — MC=JJ x w(Raa) + GJ

Central or Peripheral / Semi-central

Purity Points

Purity FIT
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O Fluctuations highly reduced using fit (as expected)
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© Behaviour below ~15 GeV artefact of fit? maybe
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Central or Peripheral / Semi-central

ABCD-ALICE Corrected spectra ratio to 30-50% — MC=JJ x w(Raa) + 0.5xGJ

Purity Points

Purity FIT
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O Fluctuations highly reduced using fit (as expected)
o At high pr, better agreement between the
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O Full points above 30 GeV/c fit in second range
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B: Background, X <0Zong <y, pr'c < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, 4 < prisc< 15 GeV/c
D: Background, X <02ong <, 4 < prso< 15 GeV/c



Central or Peripheral / Semi-central

ABCD-ALICE Corrected spectra ratio to 30-50% — MC=JJ x w(Raa) + GJ (xTalk Off)

Purity Points

Purity FIT
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B: Background, X <0Zong <y, pr'c < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, 4 < prisc< 15 GeV/c
D: Background, X <02ong <, 4 < prso< 15 GeV/c



Central or Peripheral / Semi-central

ABCD-ALICE Corrected spectra ratio to 30-50% — MC=JJ (xTalk Off) x w(Raa) + GJ (xTalk Off)

Purity Points

Purity FIT
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O Fluctuations highly reduced using fit (as expected)

o At high pr, better agreement between the
different centralities when cross talk is off in
signal MC GJ

© Behaviour below ~15 GeV artefact of fit? maybe
physics (nPDF?), | would not pay too much attention

o Full points above 30 GeV/c fit in second range
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A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, X <0Zong <y, pr'c < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, 4 < prisc< 15 GeV/c
D: Background, X <02ong <, 4 < prso< 15 GeV/c



Uncorrected spectra ratio Data/MC: Signal, 0.1 <0?2ong < 0.3
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O Clearly, description with cross talk is worse
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Uncorrected spectra ratio Data/MC: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c
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Comparison Data-MC w/out xTalk of shower shape, 0-10%, Iinclusive clusters
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Data/MC

Comparison Data-MC w/out xTalk of shower shape, 0-10%, Iinclusive clusters
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Comparison Data-MC w/out xTalk of shower shape, 50-90%, inclusive clusters
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O Cross talk emulation better below 18-20 GeV/c, not above 20 GeV
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Data/MC

Comparison Data-MC w/out xTalk of shower shape, pp, inclusive clusters
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s -100.0<pi1?°<1 00.0 GeV/c
——e— Data: MB

—e— Data: L1

—e— GJ+JJ, xTalk ON

—oe— GJ+JJ, xTalk OFF

No isolation
applied

O Cross talk emulation better below 18-20 GeV/c, not above 20 GeV
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Can we make the analysis in super-central events?
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© In 0-1% the photon peak doesuzwnof disappear con%pletely and pi0 bump
IS visible, so a priory no need to exclude very central events



Summary

© ABCD-ALICE:

» MC scales dependence: Rather strong
» Bkg ranges dependence: Low, rather stable
> Purity: suspiciously high in central collisions (k=1)

© ABCD-ATLAS:

» MC scales dependence: Low but strong variations of ¢ have strong effect
» Bkg ranges dependence: Low, but more than ABCD-ALICE
> Purity: Too high in central collisions (k=1)
O Template, | have problems in case of Alwina’s correction approach, using a new
approach that attempts to subtract signal contribution for the bkg template
» MC scales dependence: No dependence
» Bkg ranges dependence: Not so stable

> Purity: Better agreement with ABCD-ALICE if Bkg range selected looking to MC
closure

© Methods tend to agree in 30-90% but tend to differ in 0-30%

>  With the guidance of the MC closure to select bkg regions for the template,
agreement between template and ABCD-ALICE (and thus high purity) in central

» Using scale k=0.5, or no cross talk in signal MC, agreement ATLAS and ALICE,
tension with template, depending bkg range

» Switching off the cross talk, Rcp improve, Raa?



Outlook

© What is the real purity of central collisions?

» Raa and Rpc suggest that lower purity than ABCD-ALICE in central collisions is more
reasonable

» How to validate current methods for central or if the k=0.5 scale should be used or if
cross talk emulation is ok?

» Cross talk modifies the shape, specially in the tail, it changes the
modelling of the signal leak into different regions.

> Plots could suggest that cross-talk emulation is not good specially for
pr > 18-20 GeV
O If we manage to understand the behaviour in central events, analysis in
super-central events seems feasible, not worth yet spending time on
this, not sure also if it is useful

© Ongoing:

»  Run MC embedding without cross-talk for the JJ high MC and recheck the effect on
the purity at high pT with better statistics, analysis trains running

» Analyse pp at 5 TeV and reproduce published purity and preliminary spectra (it is
becoming quite difficult)

» So far analyzed wrong data sample “reconstruction without SDD” that gives very
low purity (which might be right) and large fluctuations. One should have a look
to reconstruction “with SDD”, analysis trains running.
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Main analysis cuts and data i

0 R=0.2 and pi° = ¥pk — 75 . R?, UE density calculation using the n-band method

> see back-up for definition of band and previous presentation
o0 Shower shape calculated in a window 5x5 around the highest energy cell of V3 clusters (only one

local energy maxima in the cluster, highest energy cell), aling (5%5)
» see back-up for full definition and previous presentations

> for simplicity still refers just as Gﬁmg

@

1AMIMMMMIIHHIHiem

iso
P}

O Phase space of EMCal+DCal clusters divided in 4 regions

> A: Signal, 0.1 <0jy,,< 0.3, pP° < 1.5 GeVic NisO Niso
n w

> B: Background, 0.4 <oy, . < 2.0, pi¥® < 1.5 GeV/c

» C: Background, 0.1 <()'l%mg <0.3, piTSO< 10 GeV/c Jiso
i . Lmin it
> D: Background, 0.4 <gj, <2.0,5 < p1°< 10 GeV/c P N |
. . Niso Niso
» Reference values used in other analysis or close n W

» Variations of bkg region ranges also studied and shown >

B In case of 020ng template only 2 regions depending piTs" ‘ max, sig

2 2
% min, bkg % max, bkg U%ng

o Data: LHC18qg+r, MB and L1 triggers
» (LHC150 analyzed but not shown for simplicity)
> 00-50% MB for 8 < pt < 12 GeV/c and MB+L1 for 12 < pt < 100 GeV/c
» 50-90% MB+L1 for 8 < pr < 100 GeV/c

o MC: pp @ 5.02 TeV, PYTHIAS y-jet and jet-jet with trigger on decay photons (pr>3.5 and 7 GeV/c),
embedded on MB data
» Cross talk ON



Purity considering GJ leak, k=1

N; measured in region i = A,B,C,D X = leg”"l measured without bkg,
MC, signal MC,bkg \tMC,bkg X = NA o R%cg(NB o CB'x) (NC — CCX)
C_Ni ’ e Na TONp T (Np — ¢pX)
! N%C, signal Bkg N}ZBVIC,bkg Né\j/[C,bkg B @ (D
o
%
= o
NS % NE
/
X(Np — cpx) = Ny(Np — cpx) — R%{g(NB — cgX)(N¢ — cx) B %
T, max A

ND.X—CD.XZ :NDNA_CDNA'X_R(NB_CBX)(NC—CCX) i Ni/%o

Npx — cpx? = NyNy — cpNyx — R(INg(Np — cox) — cpx(Np — cox)) e T R o
Npx — cpx* = NpN, — cpNyx — R(INgN — Ngcex — cgNex + cgeex?)

Npx — cpx* = NpNy — cpNax — NgNR + NgcRx + cgNoRx — cge-Rx*

Npx + cpNyx — NgccRx — cgNoRx — cpx? + cgecRx* = NN, — NyN R

(cgccR — cp)x? + (Np + cpNy — Ngc R — cgN-R)x = NyN, — NgN R

RMC

A = cpccRp . = cp _

2 signal
B = Np + cpNy — NgcoRUE — cgNeRES = —B+V/B>—4AC N x
C = NpNcRYC — NpN, 24 Nooo Ny



Ratio: Embed pp to pp

Sanity check: Comparison of embedded and un-embedded MC
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Ratio: Embed pp to pp

Isolated narrow clusters (signal A region) embedded to not embedded ratio

O priso < 2 GeV/c, 0.1< 02ng <0.3

O The ratio embedded to not, is
different for each of the ABCD
regions, as to be expected

» Not in previous report when
constant scale factor applied per
centrality and region

O In back up for isolated wide and
narrow but not isolated bkg clusters
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Jet-jet MCs weighted by particle Raa

o Jet-jet MC need to be scaled down to account for jet-quenching.

O As a first approximation, use the charged particles Raa and scale down the
clusters pr with this factor
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ALICE 0-80%:
https://www.hepdata.net/record/
86210

CMS 0-90%:
https://www.hepdata.net/record/
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Ratio: Embed pp to pp
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Ratio: Embed pp to pp

Background jet-jet clusters embedded to not embedded ratio

bedded to pp
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MC Signal over background (GJ/JJ) in ABCD
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o0 Central collisions have a significant contribution of signal in bkg regions compared to peripheral

O This can be reduced moving the bkg ranges up and reducing the window, but the purity
obtained with the ABCD method seems not to be too sensitive to the bkg range (next slides)

O See back-up 51, 52 for different bkg ranges



GJN(B,C,D) / N(A)

GJ N(B,C,D) / N(A)

y-jet MC c; fraction B,C,D / A

LHC18qr, L1MB, cen:0-10 - R =0.2 - Sig: pf"<1 .5 GeV/c - Bkg: 5,0<p$"<1 0.0 GeV/c
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1k -
0.8F -
0.6F -
0.4F -
[ oo o ]
0.2~ e e e e -
C —e—_ o o .
0le~ | L L L P o -
9 10 20 30 40 50 60 70 80 90107

% (GeV/c)

[C)

50
Ny

o
Ny

B A :
Niso Nis°

2
along

2
max, bkg

2
“min, bkg

2
“max, sig

A: Signal, 0.1 <020ng < 0.3, prs0 < 1.5 GeV/c
B: Background, 0.4 <G2ong < 2.0, pr'sc < 1.5 GeV/c
C: Background, 0.1 <02ong < 0.3, 5 < prs0< 10 GeV/c
D: Background, 0.4 <0Zong < 2.0, 5 < prs0< 10 GeV/c

o0 B /A (isolated wide clusters) is large at low pr, it decreases decreasing the window or moving it
to higher values, but is the highest fraction of the 3 in any case

o C /Ais constant with pr, smaller than 20%

o All fractions can be reduced decreasing the background regions windows or moving to higher
values (back-up 53 and 54) but the impact in the purity is not large.



RaaNMC 11

Template weight correction, 0-10% "« - 7w e i % =0.05. 1.1

MC GJ
—

8<pT<9GeV/c 9<pT<10GeV/c 10<pT<11GeV/c 11<pT<12GeV/c
T

~
o

ted JJ + Isolated GJ)

Isolated JJ / (Not isolated JJ + Isolated GJ)

= =
3 3
- =
2 £
= s
o °
8 3
+ +
3 3
3 -
2 £
= T 4
o 1 °
2 2
3 3
3 =
3 3
3 3
3 -
£ £
k| k|
o S
E 3

Isolated JJ / (Not

o
o

2
Olong

n
o

Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)

Weight strongly modlfled at low along due to GJ'

25< p, < 30 GeV/c 30< p; < 40 GeV/c

I
Ll

Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not Isol‘ated JJ + Isolated GJ)
Isolated JJ / (Not isc.lated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)

Cen: 0-1 0%
o

] ¢ 5 lnoGJ

+

o JJ+GJ><05
-] o JJx Ry, +GJI %05 .

¢« JJxWR,)+GIx05 GJ N
- o JJ+GJ x 1.0

a

Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)

J xRy +GIx1.0 We|ght

JxWR,,)+GJx1.0
JJ+GIx15

JI xRy, +GIx 1.5

. JxwR,,)+GJx15

#
4

oo

2
Olong



MC GJ

Template weight correction, 50-90%i: - -t —k=0.05.1, 15

8<pT<QGeV/c 9<p,<10GeVic 10<p <11 GeVic 11<p . <12GeVic

lated JJ + Isolated GJ)
lated JJ + Isolated GJ)
lated JJ + Isolated GJ)

Isolated JJ / (Not isolated JJ + Isolated GJ)

Isolated JJ /
Isolated JJ /
Isolated JJ /

°
&
I
1

d JJ + Isolated GJ)

Isolated JJ / (Not
Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)

Isolated JJ / (Not isolated JJ + Isolated GJ)

ol

Weight strongly modlfled at low o

2 0.4 16 1.8

due to GJ'

2
ong Clong

20 <p, <25 GeVic 25<p; <30 GeVic long 30 <p, <40 GeVic

[
Ll

Isolated JJ / (Not isolated JJ + Isolated GJ)
. Isolated JJ / (Not so;ted JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)
Isolated JJ / (Not isolated JJ + Isolated GJ)

Cen: 50-90%

3 3 3 o
z 3 3 o .J.JxRAA GJ
£ g E ¢ WxwR,) no
3 3 3 o W+GJx05
H BN 3 o JxRyu+GJx05 .
: ] ] ¢ WxwR,)+GJx05 GJ 18]
3 3 3 ° JJ+GJIx1.0 .
£ g E o JxRu,+GJx10 g
“ < 2 . JIxWR,,)+GJx 1.0 wel ht
o W+GJx15
o0 JxR,+GJx15

. JIxw(R,,)+GJIx15



Template Purity: GJ in weight v =i — k=0.05.1.15

MC Gl
0-10% 10-30% o JJ
JJxR
p } no GJ
JJ x W(RAA)
JJ+GJ x0.5

JUx Ry +GJx0.5
JJ x W(RAA) +GJd x0.5

JJ+GJx1.0 .
JUx R, +GIx 1.0 GJ In

JxW(R,,) +GJ x 1.0 Weight
J+GIx15

JUx Ry +GIx 1.5

JxwR, _)+GJx15

<« O o - O O - O O - 0O

Py (GeV/c) Py (GeV/c)

b 0.1 <02%0ng < 0.3
> Signal, prisc < 1.5 GeV/c
> Background, 5 < prisoc< 10 GeV/c

P, (GeV/c) Py (GeV/c)

O Black points (no gamma-jet in weight), closer to what reports Alwina

O Including the GJ in the weight moves purity up too much in all centralities
> Is this what was done or | am doing something wrong?
» | am not using this correction from now on



Template Chi2/ndf

0-10% JJ
54x102 =1 r r r —r 54x10?
02| e e et e e S JJx Ran
2 - * . JxwR,,)
PRl SRR - IR LRI 2x102
o JJ+GJ x0.5
07| o JUx Ry, +GJx0.5
nof- ¢ JJ x W(RAA) +GJ x 0.5
% JJ+GJx1.0

40
30

o

o JJx Ry +GIx1.0

. JJ xW(RAA) +GJd x 1.0
o JJ+Gdx1.5

o JUx R, +GIx1.5

20

9 10 20 30 40 50 60 70 80 9010% 9 10 20 30 40 50 60 70 80 90102
P, (GeVic) p, (GeVic) + JIxw(R,,)+GJx1.5
30-50% 50-90%
~'.64><102 L | T T T T T ™TT :54x102 ™T
i= i~
(\1\3X102 ----------------------------------------------------- N\3X102 I I I I R R R R R R R R R IR
o B
P SRR R R R R R R R R R T I P 2102k - - .E. A
S -
— == 55—+ =0-
==
Wzn::":::::???#:ﬂ'.:::::::::::::::::::::::::::::::: L R b S s
.E ............................................ L i 4 0.1 <020ng < 0.3
70k - [ Y *—-—-—-—-n ................ 70k sccccncnccnananne *-u— .......................... ) )
)] SRR e LR (1] R I I I I I I 3 Slgnal, PT'SO < 15 GeV/C
BOfe s ssesecsacanasnananasnananasnsnnnnsnsannnnnsnnnnon BOfesesccesacsaccanasnnacanannnannnsnnannnnnsnnnnnnnnnnne
7T ——a—....4 0 ) . e 3 Background, 5 < priso< 10 GeV/c
<0 <71 g L E LT
¢+
P SRR R R L R R R T T IR P SRR R R R R L R L R
.
1 " " " PR P | " " " " " PR
9 10 20 30 40 50 60 70 80 9010° 9 10 20 30 40 50 60 70 80 90102
P, (GeV/c) Py (GeV/c)

O Fit quality not very good, not sure how to improve it, | have been playing
with binning, or bkg regions (back-up 56 & 57), but no significant help.



ABCD-ALICE Correction factor amc for different MC scales

JJ
e ATLAS
JxwR,,) amc = RBkg
JJ+GJx0.5

JJ x Ryy +GJ x0.5

JJ x W(RAA) +GJd x05

JJ+GJx 1.0

JJ xRy + G x 1.0

JJ x W(RAA) +GJx1.0
JJ+GJdx15

JUx Ry, +GIx1.5
JIxw(R,,)+GIx15

0-10% 10-30%

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 920 100
Py (GeV/c)

<« O o < O O « O O -« 0O O

A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c
B: Background, 0.4 <02ong < 2.0, prisc < 1.5 GeV/c
C: Background, 0.1 <02ong < 0.3, 5 < priso< 10 GeV/c
D: Background, 0.4 <02%ng < 2.0, 5 < ptisc< 10 GeV/c

v v v v

Legend nomenclature:
JJ X Raa: Simple scale
JJ X W(Raa): Weighted scale

Py (GeV/c)

O Inclusion of signal in background regions has an important effect on the correction
when jet-jet is strongly scaled down in central collisions, due to the strong
contribution of signal in bkg regions

O The Raa simple scale or weight on jet-jet MC has almost no difference at low prtbut
in central collisions high pr clusters the correction seems a bit lower with the weight



Purity

Purity

ABCD-ALICE Purity for different isolation bkg regions — MC = JJ x w(Raa)

10% 10-30% ABCD_ALICE - Sig: 0.1<0%, <0.3, p°<1.5 GeV/c
I""I'"'I""I"0"1I0'/'"I""I""I""I"" = I""I'"'I""I"'0':?0"/"I""I""I""I"" Bk904<6%%20 \
[ ] g f ] o Bkg: 3.0 < p*<5.0 GeV/c
e sceeei it i et sasseaaeaasaasaesaa s aa - o | - . (e}
o Blg30<pb<dd Cavi
o Bkg:4.0<p™<9.0 GeVic
o Bkg:4.0<p™<15.0 GeVic
o Bkg: 4.0 < p*° < 20.0 GeV/c
Bkg: 4.0 < p* < 25.0 GeV/c
. Bkg: 5.0 < p® < 10.0 GeV/c
o Bkg:7.0<p*<125 GeV/c
o Bkg:7.0<p®<17.5 GeVic
o Bkg:7.0<p*<225 GeV/c
Bkg: 7.0 < p* < 30.0 GeV/c
s Bkg: 10.0 < p° < 15.0 GeV/c
Bkg: 10.0 < p® <30.0 GeV/c
, , Bkg: 15.0 < p¥°<40.0 GeV/c
10 20 30 40 50 60 70 8 80 _ 100 0 20 30 40 50 60 70 8 90 _ 100 Bkg: 25.0 < p®° < 50.0 GeV/c
Py (GeVIc) Py (GeVIc) Bkg: 50.0 < p° < 75.0 GeV/c
80-50% 50-90% > A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

Purity

B: Background, 0.4 <02ong < 2.0, prisc < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, x < priso <y GeV/c
D: Background, 0.4 <020ng < 2.0,y < prise<y GeV/c

O Significant variation when k=0



Purity

Purity

ABCD-ALICE Purity for different shower shape bkg regions — MC =JJ x w(Raa)

0-10%

30 40 50 60 70 80 90 100
P, (GeV/c)

10 20

30-50%

10 20 30 40 50 60 70 80 90 100
Py (GeV/c)

Purity

Purity

10-30%

50

60

70

80

920 100
Py (GeV/c)

90 100
Py (GeV/c)

ABCD_ALICE - Sig: 0.1<0?

long

<0.3, piTS°<1 .5 GeV/c

Bkg: 5.0 < piTSO <10.0 GeV/c

o Bkg: 0.4 < oﬁ)ng <20
o Bkg: 0.6 < oﬁmg <2.0
° Bkg: 1.0 < oﬁmg <20
" Bkg:1.0<oﬁmg<1.5
o Bkg: 0.5 < oﬁmg <0.7
o Bkg:04<o?, <06

A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c
B: Background, 0.4 <02ong < 2.0, prisc < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, x < priso <y GeV/c

D: Background, 0.4 <020ng < 2.0,y < prise<y GeV/c



Purity

Purity

ABCD-ATLAS Purity for different isolation bkg regions — MC = JJ x w(Raa)

0-10% 10-30%

O Significant variation when k=0

ABCD_ATLAS - Sig: 0.1<0c¢,

oooooo

S O O .

L]

Bkg: 0.4<0?_<3D
Bkg-30<b”5><5o GeVic
Bkg'30<p'°<80 GeVic
Bkg 40<p'°<60 GeV/c
Bkg: 4.0 < p™ < 9.0 GeV/c
Bkg:40<pE°<150 GeV/c
Bkg: 4.0 < p® < 20.0 GeV/c
Bkg: 4.0 < p™ < 25.0 GeV/c
Bkg: 5.0 < p® < 10.0 GeV/c
Bkg: 7.0 < p¥ < 125 GeV/c
Bkg: 7.0 < p® < 17.5 GeV/c
Bkg: 7.0 < p® < 22,5 GeV/c
Bkg: 7.0 < p® < 30.0 GeV/c
Bkg:100<b's°<150 GeVic
Bkg'100<p <30.0 GeV/c
Bkg:150<p <40.0 GeV/c
Bkg:250<p <50.0 GeV/c
Bkg: 50.0 < p® < 75.0 GeV/c

<0.3, p7°<1.5 GeV/c



Purity

Purity

ABCD-ATLAS Purity for different shower shape bkg regions — MC =JJ x w(Raa)

20

30

40

0-10%

50

30-50%

60

70

80

90 100
Py (GeV/c)

Purity

10-30%

90 100
Py (GeV/c)

90 100
Py (GeV/c)

ABCD_ATLAS - Sig: 0.1<c2  <0.3, piTS°<1 .5 GeV/c

long

Bkg: 5.0 < piT5° <10.0 GeV/c

o Bkg: 0.4 < oﬁmg <20
o Bkg: 0.6 < oﬁmg <20
o Bkg: 1.0<0ﬁmg<2.0
" Bkg:1.0<oﬁmg<1.5
o Bkg: 0.5 < oﬁmg <07
o Bkg: 0.4 <of, <06

A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c
B: Background, 0.4 <02ong < 2.0, prisc < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, x < priso <y GeV/c
D: Background, 0.4 <02%ong < 2.0,y < priso<y GeV/c



Template Purity for different isolation bkg regions — MC = JJ x w(Raa)

0-10% 10-30% Template - Sig: Q.1<0ﬁm <0.3, p'°<1.5 GeV/c

o Bkg: 3.0 <p*° < 5.0 GeV/c

o Bkg: 3.0 < p° < 8.0 GeV/c

o Bkg: 4.0 < p¥ < 6.0 GeV/c

o Bkg: 4.0 < p® < 9.0 GeV/c

o Bkg: 4.0 < p® < 15.0 GeV/c

o Bkg: 4.0 < p° < 20.0 GeV/c
Bkg: 4.0 < p¥° < 25.0 GeV/c

R Bkg: 5.0 < p*° < 10.0 GeV/c

° Bkg: 7.0 < p*° < 12.5 GeV/c

0 Bkg: 7.0 < p*° < 17.5 GeV/c

¢ Bkg: 7.0 < P <225 GeVic
Bkg: 7.0 < p® < 30.0 GeV/c

o Bkg: 10.0 < p*° < 15.0 GeV/c
Bkg: 10.0 < p®° < 30.0 GeV/c
Bkg: 15.0 < p¥° < 40.0 GeV/c
Bkg: 25.0 < p®° < 50.0 GeV/c
Bkg: 50.0 < p§° <75.0 GeVic

» 0.1 <0Z%0ng < 0.3
> Signal, prisc< 1.5 GeV/c
> Background, x < prisc <y GeV/c

30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
P (GeV/c) Py (GeV/c)

O Significant variation when k=0



ABCDOALICE Purity for different isolation bkg regions — MC = JJ x w(Raa) + 0.5xGJ

0-10% 10-30% ABCD_ALICE - Sig: 0.1<0%, <0.3, p<1.5 GeV/c
Bkg: 0.4<0?_ <50

g o e e e g o e e e o Bkg:30<[3'%<50 GeV/c
[ | S I - [ | S L L L R R I I I - .
: ] : ] S B 40<pP 80 Gevie
- ’ - ’ o Bkgi40<p'°<9o GeV/c
u] Bkg: 4.0 < p® < 15.0 GeV/c
o Bkg: 4.0 < p®° <20.0 GeV/c
Bkg: 4.0 < p* < 25.0 GeV/c
; Bkg: 5.0 < p® < 10.0 GeV/c
° Bkg:70<p1§°<125 GeV/c
° Bkg: 7.0 < p® < 17.5 GeV/c
° Bkg: 7.0 < p®° <225 GeV/c
Bkg'70<p'5°<300 GeV/c
® Bkg: 10.0 < p° < 15.0 GeV/c
Bkg'100<p'5°<300 GeV/c
Bkg: 15.0 < p®° < 40.0 GeV/c
0 20 30 40 50 80 70 8 _ 980 _ 100 0 20 30 40 50 60 70 8 90 _ 100 Bkg: 25.0 < p*° < 50.0 GeV/c
P, (Gevio) Py (Gevio) Bkg: 50.0 < p® < 75.0 GeV/c
50-90% > A:Signal,  0.1<0%ng<0.3, pro < 1.5 GeVic

B: Background, 0.4 <02ong < 2.0, prisc < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, x < priso <y GeV/c
D: Background, 0.4 <020ng < 2.0,y < prise<y GeV/c

10 20 30 40 50 60 70 80 920 100 Y
Py (GeV/c) Py (GeV/c)

© Rather independent of the variations done but a bit more than with k=1



Purity

Purity

ABCD-ATLAS Purity for different isolation bkg regions — MC = JJ x w(Raa) + 0.5xGJ

0-10% 10-30%

Purity

50-90%

Purity

Py (GeV/c)

O Significantly more variation than with k=1

Py (GeV/c)

ABCD_ATLAS - Slg 0. 1<0 <0.3, p;°<1.5 GeV/c
Bkg: 0.4<0? <§1%)

Bkg:30<p"‘5’<50 GeV/c

o
o Bkg: 3.0 < p®° < 8.0 GeV/c
o Bkg:40<p“§°<60 GeV/c
o Bkg:40<p'°<90 GeV/c
o Bkg:40<p <15.0 GeV/c
o Bkg:40<p <20.0 GeV/c
Bkg:40<p' <25.0 GeVic
’ Bkg:50<p <10.0 GeV/c
¢ Bkg:70<p <12.5 GeV/c
0 Bkg: 7.0 < p® < 17.5 GeV/c
0 Bkg: 7.0 < p° <225 GeV/c
Bkg: 7.0 < p® < 30.0 GeV/c
& Bkg: 100<b'S°<150 GeV/c
Bkg: 100<p <30.0 GeV/c
Bkg: 150<p <40.0 GeVic
Bkg:250<p <50.0 GeV/c
Bkg: 50.0 < p® < 75.0 GeV/c
A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2.0, prisc < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, x < priso <y GeV/c
D: Background, 0.4 <020ng < 2.0,y < prise<y GeV/c



Template Purity for different isolation bkg regions — MC =JJ x w(Raa) + 0.5xGJ

0-10% 10-30% Template - SBI?( 0. 1<0|°'B§‘9 35%5081 S/GeV/C
o g:3 < eV/c
o Bkg:30<p'°<80 GeV/c
o Bkg:40<p'°<60 GeV/c
o Bkg:40<p'°<90 GeV/c
o Bkg: 4.0 < p*° < 15.0 GeV/c
o Bkg: 4.0 < p¥° < 20.0 GeV/c
Bkg: 4.0 < p® < 25.0 GeV/c
R Bkg: 5.0 < p® < 10.0 GeV/c
¢ Bkg: 7.0 < p®° < 12.5 GeV/c
o Bkg: 7.0 < p® < 17.5 GeV/c
o Bkg: 7.0 < p® < 22.5 GeV/c
Bkg: 7.0 < p < 30.0 GeV/c
o Bkg:100<}5'3°<150 GeV/c
Bkg: 10.0 < p*° < 30.0 GeV/c
Bkg: 15.0 < p"é° <40.0 GeV/c
Bkg: 25.0 < p' °<50.0 GeV/c
Bkg: 50.0 < p' °<75.0 GeV/c

» 0.1 <0Z%0ng < 0.3
> Signal, prisc< 1.5 GeV/c
> Background, x < prisc <y GeV/c

Py (GeV/c) Py (GeV/c)



MC Signal over background (GJ/JJ) in ABCD, Bkg 0.5< 02jo0ng < 0.7

LHC18qr, L1MB, cen:0-10 - R=0.2 - Sig: p‘T“’<1 .5 GeV/c - Bkg: 5.O<p‘T‘"<1O.0 GeV/c

LHC18gqr, L1MB, cen:10-30 - R =0.2 - Sig: p$°<1 .5 GeV/c - Bkg: 540<p‘Ts°<1 0.0 GeV/c

3 T T T 3 T 65—
2 . <
3 0O oA 3 o © oA
1 *B 1 °B
i e e~ eC - oC
o e oD ] oD
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10 1072
0 0,
Wl 010% T e80% e
2 10°
9 10 20 30 40 50 60 70 BN 9 10 20 30 40 50 60 70 80 90103
T p, (GeV/c)
LHC18qr, L1MB, cen:30-50 - R =0.2 - Sig: p‘;°<1 .5 GeV/c - Bkg: 540<p"T‘°<1O.0 GeVic LHC18gr, L1MB, cen:50-90 - R =0.2 - Sig: p:u<1 5 GeVic - Bkg: 5-°<ﬂf°<10-0 GeVic >
) T T T 5 T - T P >
- 3 I
< e S <
3 ] —o—o0—° oA |3 - o ° oA ©
s B 1 B
oC oC
o °D sy oD .
—o- P -o- T
I e— e 107" " =
. dows g ettt g
B Celsee
e - T _e—e—
—o
eo—
- | 50-90% -
g o 10 T
=5 - g
Fo— R e
- v
0 ——
1073 | 30 50 A) L L L L L L L L 1073 +\4.7\ 1 I I 1 1 1 L L
9 10 20 30 40 90 10° 9 10 20 30 40 50 60 70 80 90 10

50 60 70 80
Py

(GeV/c)

P, (GeV/c)

A: 0.1 <02%0ng < 0.3, prisc < 1.5 GeV/c
B: 0.5 <0%ong < 0.7, prisc < 1.5 GeV/c
C: 0.1 <02%0ng < 0.3, 5 < prisoc< 10 GeV/c
D: 0.5 <0%0ng < 0.7, 5 < pris0c< 10 GeV/c



GJ/JJ

107

1072

GJ/JJ

107"

1072

MC Signal over background (GJ/JJ) in ABCD, Bkg: 1.0 <02j0ng < 1.5, 10 < prisc< 15 GeV/c

LHC18ar, L1MB, cen:0-10 - A= 0.2 - Sig: pi*<1.5 GeV/c - Bkg: 10.0<p*<15.0 GeVic

LHC18ar, L1IMB, cen:10-30 - A = 0.2 - Sig: pi°<1.5 GeV/c - Bkg: 10.0<p¥<15.0 GeV/c
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L ! ! ! L TR 102 L ! . Lo L L
9 10 20 30 40 50 60 70 80 90 10° 9 10 20 30 40 50 60 70 80 90 10°
P, (GeV/c) P, (GeVic)
LHC18ar, L1MB, con:80-50 - R =0.2 - Sig: po<1.5 GeV/c - Bg: 10.0<p%<15.0 GeVic LHC18qr, L1MB, con50-60 - R=0.2 - Sig: p<1.5 GeVic - Bg: 10.0<%<15.0 GVl
I \ \ \ = : : >
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R g
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e
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ele+50-60%
FE = g
e
——
Fe—
o)
L 30-50% ‘ ‘ \ \ L ol | ‘ ! \ ! P
2
9 10 20 30 40 50 60 70 80 9010 9 10 20 30 40 50 60 70 80 90 10

P, (GeV/c)

P, eV/c)

A: Signal, 0.1 <020ng < 0.3, prs0 < 1.5 GeV/c
B: Background, 1.0 <G2ong < 1.5, prisc < 1.5 GeV/c
C: Background, 0.1 <02ng < 0.3, 10 < prisc< 15 GeV/c
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Template Chi2/ndf, for different bkg ranges
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Template shower shape distributions: 10-30%
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Template shower shape distributions: 30-50%
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Template shower shape distributions: 50-90%
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Shower shape data / template fit signal+bkg: 50-90%
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MC closure: Template shower shape distributions: 0-10%
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MC closure: Shower shape data / template fit signal+bkg: 0-10%
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MC closure: Template shower shape distributions: 10-30%
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MC closure: Shower shape data / template fit signal+bkg: 10-30%
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MC closure: Template shower shape distributions: 30-50%
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Data / Fit
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MC closure: Shower shape data / template fit signal+bkg: 30-50%
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MC closure: Template shower shape distributions: 50-90%
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Data / Fit

Data / Fit

MC closure: Shower shape data / template fit signal+bkg: 50-90%
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Ratio: Purity template / input

Ratio: Purity template / input

Purity Template — MC closure test — MC=JJ x w(Raa) + GJ

0-10% 10-30% Template - Sig: 0.1<0j;, <0.3, p>°<1.5 (1.5) GeV/c

oooooo

Ratio: Purity template / input

Bkg 40<p'°<150 GeV/c
.U o, U

Bkg: 3.0 < 5'S°<5o GeVic
Bkg: 30<p'°<80 GeV/c
Bkg 40<p'°<60 GeV/c

Bkg- 4.0 < P < 250 GeV/c
Bkg: 50<p' °<10.0 GeV/c

Bkg: 7.0 < p® < 12.5 GeV/c
Rkg: 70 n% 175 (el

L] SO O e

Ratio: Purity template / input

Py (GeV/c)

o At high photon pt > 20 GeV/c, prscranges 4-15, 7-22 and 7-30
optimal. In general high pr'sc bkg range lower limit seems ok.

Bkg: 7.0<pP° <225 GeVic
Bkg: 70< 'E°<300 GeV/c

g: ev/c
Bkg: 10.0 < pE° <30.0 GeV/c
Bkg: 15.0 < p' °<40.0 GeV/c
Bkg: 25.0 < p' ©<50.0 GeV/c
Bkg: 50.0 < p' °<75.0 GeV/c

GeV/c seem

o At low photon pr, for most prscrange, pt dependence is not super well

reproduced. Only high ptisc bkg range lower limit seem to get it



Purity methods comparison— MC closure test — JJ x w(Raa) + GJ

0-10% 10-30%

JUxwR )+GJx1.0
AA
o ABCD_ALICE
o ABCD_ATLAS

. Template

Input

A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 5 < prisc< 10 GeV/c
D: Background, 0.4 <02%ong < 2, 5 < prisc< 10 GeV/c

v v v v

O Replace real data by MC and apply the same purity calculation estimation,
compare to the injected purity

© ABCD methods give the input purity by construction
o Template lower than ABCDs with this prisc bkg range



Purity

Purity methods comparison— MC closure test — JJ x w(Raa) + GJ

Purity

10-30%
JUxwR )+GJdx1.0
] AA

) ABCD_ALICE
o ABCD_ATLAS

. Template

10 20 30 40 5 60 70 8 80 _ 100 10 20 3 40 5 60 70 8 80 _ 100 InpUt

P, (GeV/c) Py (GeV/c)

30-50% 50-90% . )
° » A Signal, 0.1 <02iong < 0.3, priso < 1.5 GeV/c
_I LELEL L LN LR BLELEL L UL LR NLELEL LN BLELEL R BLELELELE BLELELEL UL l- ‘E _I LELEL LI AL LB LN LR BLELEL L BLELELEL A BLELEL LN BLELEL R BLUELELELE BLELEL l-
e rareraeaeae e eanaaaaan - Y I B: Background, 0.4 <0Zng < 2, prie < 1.5 GeV/c
[ ] C ] »  C:Background, 0.1 <02jong < 0.3, 4 < priso < 15 GeV/c
> D: Background, 0.4 <02%ng < 2, 4 < prisc< 15 GeVl/c

Py (GeV/c)

Py (GeV/c)

O Replace real data by MC and apply the same purity calculation estimation,

compare to the injected purity

o ABCD methods give the input purity by construction
o Almost agreement between methods with this prisc bkg range, template a bit lower



Purity methods comparison— MC closure test — JJ x w(Raa) + GJ

0-10% 10-30%

JUxwR )+GJx1.0
AA
) ABCD_ALICE

o ABCD_ATLAS

. Template
Input
A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c
C: Background, 0.1 <02ong < 0.3, 7 < prisc < 22 GeV/c
D: Background, 0.4 <02%ong < 2, 7 < prisc < 22 GeVl/c

v v v v

O Replace real data by MC and apply the same purity calculation estimation,
compare to the injected purity

© ABCD methods give the input purity by construction
O Agreement between methods with this prisc bkg range



Purity methods comparison— MC closure test — JJ x w(Raa) + GJ

0-10% 10-30%

JUxwR )+GJx1.0
AA
) ABCD_ALICE

o ABCD_ATLAS

. Template
Input
A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c
C: Background, 0.1 <02ong < 0.3, 7 < prisc< 30 GeV/c
D: Background, 0.4 <02ong < 2, 7 < pris° < 30 GeV/c

v v v v

Py (GeV/c) Py (GeV/c)

O Replace real data by MC and apply the same purity calculation estimation,
compare to the injected purity

© ABCD methods give the input purity by construction
o0 Agreement between methods with this prisc bkg range



Purity Template — MC closure test — MC = JJ x w(Raa) + 0.5xGJ

0-10% 10-30% Template - Sig: 0.1<o%,,<0.3, p=°<1 5 (1 5) GeV/c
Bh .30§’r}9'5°<5(5r GeV/c

o
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05 ' Bkg: 7.0 < p®™ < 12.5 GeV/c
0 Bkg'70<pE°<175 GeV/c
)S Bkg: 7.0 < p¥° < 22.5 GeV/c
[ )07 Y - 1 A= < =y - e~ ~ g NN Bkg: 7 0 < p'Eo < 30 0 GeV/C
ES Bkg3100<L'S°<150 GeV/c
....... Bkg: 10.0 < p*° < 30.0 GeV/c
e Bkg: 15.0 < p* <40.0 GeV/c
e ] Bkg: 25.0 < p° <50.0 GeV/c
0250+ 20 30 0 50 50 70 B0 Bkg: 50.0 < pfo <75.0 GeV/c
mlewa - ARG eeeaa INPUt = k GJ / (Raa JJ + k GJ)

Purity

0.4 i = = = === ssssscasnnnnas

(K] iR EEEER - R R R I

10 20 30 40 50 60 70 80 02 10 20 30 40 50 60 70 80
Py (GeV/c) Py (GeV/c)

0.2

© Changing the scale from k=1 to k=0.5, the agreement in central worsens with the
previous ranges, although prisc bkg range 7-22 GeV/c seems rather good



Ratio: Purity template / input

Ratio: Purity template / input

Purity Template — MC closure test — MC=JJ x w(Raa) + 0.5xGJ

0-10% 10-30% Template - Sig: 0.1<0% | <0.3, p's°<1 5(1.5) GeV/c
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Py (@eVic) Bkg: 50.0 < p®° < 75.0 GeV/c
50-90%
5 1.2,-|-FI-I-F|-I-I-I-I-|-FI-I-I-|-FFFI-|-I-I-FF|-FI-FF|-I-I-FI-_
E T PP 3
| U IR S 3
o 1 3]
N 3

Ll Ll 1 PEEE I
60 70 80
Py (GeV/c)

© Changing the scale from k=1 to k=0.5, the agreement in central worsens with
the previous ranges, although prisc bkg range 7-22 GeV/c seems rather good



Purity Template — MC closure test — MC = JJ x w(Raa) + 0.5xGJ

0-10% 10-30% .
Template - Sig: 0.1<0f,

<0.3, pi<1.5 (1.5) GeV/c
O Bkg: 4.0 < p‘T5° <15.0 GeV/c
o Bkg: 7.0 < p‘TS° <225 GeV/c

Bkg: 7.0 < p‘T5° <30.0 GeV/c

Bkg: 15.0 < p‘_?" <40.0 GeV/c

Bkg: 25.0 < piTS° <50.0 GeV/c

------ Input = k GJ / (Raa JJ + k GJ)
I e B B B I R z
I ] I
4 - 14 -
0_6:_ ........................................... beeee- _: 0_6:_ .................................... o o e o
- —_— F 1 T 1
05'_: ............. - P LAt -
C =y = ] [ 1 ]
- W 7 F ' 7
0dfmr e IR - 04 ‘—L"f— .................... -
[ e ] [ m_"r'-T' ]
L Lad - L .LJ o
oaf--e- T T PR T P PP P PE P PR TP R PR - oafreee o -
] (U
PP o PR U IR P PP PRI B B 02'|4L[0]|....|....|....|....|....|....'
<790 20 30 40 50 60 70 80 <10 20 30 40 50 60 70 80
Py (GeV/c) Py (GeV/c)

© Changing the scale from k=1 to k = 0.5, the agreement in central worsens with the
previous ranges, although prisc bkg range 7-22 GeV/c seems rather good



Ratio: Purity template / input

Ratio: Purity template / input

Purity Template — MC closure test — MC=JJ x w(Raa) + 0.5xGJ

0-10% 10-30%

Template - Sig: 0.1<0?2_ <0.3, p‘;‘°<1 .5 (1.5) GeV/c

long

o Bkg: 4.0 < p‘TS° <15.0 GeV/c

o Bkg: 7.0 < p‘T5'° <225 GeV/c

Ratio: Purity template / input

Bkg: 7.0 < p‘TS° <30.0 GeV/c

Bkg: 15.0 < p‘;‘° <40.0 GeV/c

Bkg: 25.0 < p‘TS° <50.0 GeV/c

Ratio: Purity template / input

10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
Py (GeV/c) Py (GeV/c)

o0 Changing the scale from k=1 to k=0.5, the agreement in central worsens with
the previous ranges, although ptisc bkg range 7-22 GeV/c seems rather good



Purity Template — MC closure test — MC = JJ x w(Raa)

0-10% 10-30% Template - Si?( 0.1:0%,,i50.3, i<l & (1.5) GeVie
o8 o Bkg3so:p'°<80 Ggwg
O Bkg:40<p'5°<60 GeV/c
32 S e e O Bkg:40<p'°<90 GeV/c
‘ (m| BkgE40<p'°<150 GeV/c
_____ O Bkg: 4.0 < p °<20.0 GeVic
06 Bkg: 4.0 < p °<25.0 GeVic
. Bkg: 5.0 < p' <10.0 GeV/c
R T e S B rshLTe Se
X Bkg3 70< 550 2223 Gevie
04 Bkg: 7.0 < p® <300 GeV/c
S Bkg: 10.0 < < 15.0 GeV/c
. . Etglgg<pz<288 gewc
] ] Bkgizso:g°:5oo Gavio
0250 20 30 20 50 60 70 80 02 B0 Bkg: 50.0 < p'EO <75.0 GeV/c
p, (GeV/c) p;(GeVIe) e s |npU =k J / (RAA JJ + k GJ)
30-50% 50-90%
é.O.B

10 20 30 40 50 60 70 80 =10 20 30 40 50 60 70 80
Py (GeV/c) Py (GeV/c)

o Without signal leak correction, one has to place the reference to high isolation
value, at least pr'sc bkg range lower limit >15 GeV/c



Ratio: Purity template / input

Ratio: Purity template / input

Purity Template — MC closure test — MC = JJ x w(Raa)

0-10% 10-30% Template - Slg 0. 130Z ng) 35%'5031 \F;/(1 .5) GeV/c
~ o Bkg: 3.0 < p*° < eVic
g o) Bkg:30<p'°<80 GeV/c
5 | Bkg:40<p'°<60 GeV/c
g m| Bkg: 4.0 < p*° < 9.0 GeV/c
5 o Bkg: 4.0 < p*° < 15.0 GeV/c
z O Bkg: 4.0 < p*° < 20.0 GeV/c
a Bkg: 4.0 < p¥° < 25.0 GeV/c
£ . Bkg: 5.0 < p*° < 10.0 GeV/c
i s Bkg: 7.0 < p¥° < 12.5 GeV/c
o Bkg: 7.0 < p*° < 17.5 GeV/c
o Bkg: 7.0 < p*° < 22.5 GeV/c
Bkg: 7.0 < p®° < 30.0 GeV/c
pS Bkg: 10.0 < p*° < 15.0 GeV/c
Bkg: 10.0 < p®° < 30.0 GeV/c
3 Bkg: 15.0 < p®° < 40.0 GeV/c
0445 20 30 20 50 60 70 80 Bkg 25.0< pﬁo <50.0 GeV/c
Py (Gevio) Bkg: 50.0 < p*° < 75.0 GeV/c

Ratio: Purity template / input

Py (GeV/c)

© Without signal leak correction, one has to place the reference to high
isolation value, at least prisc bkg range lower limit > 15 GeV



Purity methods comparison — JJ X w(Raa) + GJ

0-10% 10-30%

JIxwR )+GJx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template
10 20 30 20 50 60 70 80 90 100 10 20 30 20 50 60 70 80 90 100
Py (GeV/c) Py (GeV/c)
> A: Signal, 0.1 <020ng < 0.3, prisc < 1.5 GeV/c
> B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c
> C: Background, 0.1 <02ong < 0.3, 7 < prisc < 22 GeV/c
> D: Background, 0.4 <02ong < 2, 7 < prisc < 22 GeVl/c
10 20 30 20 50 60 70 80 90 100 10 20 30 20 50 60 70 80 90 100

Py (GeV/c) Py (GeV/c)

O Using the prisc bkg range that the template MC closure suggest, ABCD-ALICE and
template tend to agree in central collisions, in central collisions very well at low pr

O ABCD-ATLAS still does not match the other in central



Purity methods comparison — JJ x w(Raa) + GJ

0-10% 10-30%

JUxwR )+GJdx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
P, (GeV/c) Py (GeV/c)

50-90% A: Signal, 0.1 <02iong < 0.3, priso < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, pris° < 1.5 GeV/c

C: Background, 0.1 <02ong < 0.3, 7 < prisc< 30 GeV/c
D: Background, 0.4 <02jong < 2, 7 < prisc < 30 GeVl/c

v v v v

Py (GeV/c) Py (GeV/c)

O Using the prisc bkg range that the template MC closure suggest, ABCD-ALICE and
template tend to agree in central collisions, in central collisions very well at low pr

O ABCD-ATLAS still does not match the other in central



Purity methods comparison — JJ x w(Raa) + 0.5 x GJ

0-10%

70 80 920 100

pT(GeV/c)

30-50%
% Illlllllllllllllllllllllll llllllll Illlllllll
| T T T T T T T. s s s s e -
0.8 I o S PR -]
—e— + # E
o6k=----- ;g;*#.—.—ﬂ— .......................... .
£ = ]
0.4 ..i ............................................. —
02« ---revecccnncnacanannnnannsnnnandeacsnananannnnns —
0 ------------------------------------------------ —
| PP PP PP PP PP PP P [P
10 20 30 40 50 60 70 80 90 100
pT(GeVlc)

10 20 30 40 50 60 70 80 90 100
Py (GeV/c)

v v v v

Py (GeV/c)

© Funny observation or accident?

» Changing GJ scale a factor k=0.5, template and ABCD-ALICE decrease, more or less to
where we would like and tend to agree.

> Now ABCD-ATLAS agrees with the other, when applying a k=0.5 factor to the ¢; GJ

fractions

JUxw(R )+ GJx0.5
AA

) ABCD_ALICE

o ABCD_ATLAS

o Template

A: Signal, 0.1 <02%0ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, ptis° < 1.5 GeV/c

C: Background, 0.1 <02ng < 0.3, 4 < prisc< 15 GeV/c
D: Background, 0.4 <02%ng < 2, 4 < prisc< 15 GeV/c

Blessed region
by MC closure

for template for
k=1

> But now template doesn’t with range prisc bkg range 4-14 GeV/c, not too good in MC
closure for k=0.5



Purity methods comparison — JJ x w(Raa) + 1 x GJ

JUxwR )+GJx1.0
AA

) ABCD_ALICE

o ABCD_ATLAS

. Template

A: Signal, 0.1 <02%0ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, ptis° < 1.5 GeV/c

C: Background, 0.1 <020ng < 0.3, 25 < prise < 50 GeV/c
D: Background, 0.4 <02jong < 2, 25 < prise< 50 GeV/c

v v v v

10 20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90 100
Py (GeV/c) Py (GeV/c)

© Rather good agreement of all methods in central, not so much in
peripheral with template



Purity

Purity methods comparison — JJ x w(Raa) + 0.5 x GJ

10 20 30 40 50 60 70 80 920 100 10 20 30 40 50 60 70 80 90 100
Py (GeV/c)

Py (GeV/c)

Py (GeV/c)

Py (GeV/c)

O A bit less agreement of template and ABCDs

v v v v

JUxwR )+GJx0.5
AA
) ABCD_ALICE
o ABCD_ATLAS

. Template

A: Signal, 0.1 <02%0ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, ptis° < 1.5 GeV/c

C: Background, 0.1 <020ng < 0.3, 25 < prise < 50 GeV/c
D: Background, 0.4 <02jong < 2, 25 < prise< 50 GeV/c



Purity

Purity methods comparison — JJ x w(Raa)

0.8

[}

0. i @
0.4

0.2

10 20 30 40 50 60 70 80 90 100
p, (GeVic)

O Even less agreement of template and ABCDs

JJxw(R,,)

) ABCD_ALICE

o ABCD_ATLAS

. Template

A: Signal, 0.1 <02%0ng < 0.3, prisc < 1.5 GeV/c

B: Background, 0.4 <02ong < 2, ptis° < 1.5 GeV/c

C: Background, 0.1 <020ng < 0.3, 25 < prise < 50 GeV/c
D: Background, 0.4 <02jong < 2, 25 < prise< 50 GeV/c



Shower shape with fixed size 109

O Shower shape parameter 02ong is related to the longer axis
’ ’ | of the cluster ellipse

e O Parameter depends on cluster cells location and its energy

w; = Maximum(0,wo + In(Eey ;/E))

2 w0 [3,' w; 0 w,-B,-
Oap = Z -

& Wiot T Wiot 7 Wiot
o Wiot = Y Wi,
i
n
L 2 _05(02 4+ o2 ? o2 Vo2 |
i Glong—0-5(0'<p<p+°'nn)+\/0-25(°'<p<p Oiin )=+ Oig, |
i 2 2 2\ _ 2 _ a2 212 1
Oshort = 0.5(0gpp + ) \/O.ZS(O'W Ciin )+ Cip, :

row

O For Pb-Pb, let’s just consider the cells around the
highest energy cell in a 5x5 fixed window in the 02ong
calculation, independently if cells were assigned to the
original V2 cluster

O Those cells must be all neighbours

O The cluster energy and position remains the
same as the V3 (V2) cluster

column



Outstanding issue: Purity ABCD vs Template

p'<2.0, A = 0.20, cen:[10,30]

p‘Ts°<2.0, R =0.20, cen:[0,10]

g F T . g o : .
B A ] & T ]
- - ] y
g : : " g : ; 1 Alwina’s template
Qg R R NI — e —O:_ . . . ,
C ' s oo O—0— ] C ; . O ]
0.6_— ...................... :'O' :—O— - 06—:00—0—_0__0_' O —0—...] 07
IR o 0 . .' I S e PRI RN ]
r -0 : ] C i ; ]
P O s ] ) Lo e s ]
¥ o - : 1 C o : 1
L O ' : y L O ' : y (1Y:] REGEECEL L L e LR e L LR EELEREEEREREEREEY (X
0-2:—<)_'O' J:.: ....................... . 0_2_-0-_0_-0- ::.: ....................... .
: E —
O - SRR ] O S SRR ]
)
1 L L ] L Lo 1 L L ] L M R R oY~ R e ———. e—————
7 8 910 : 20 30 46 50 60 70 80 9010° 7 8 910 : 20 30 4;) 50 60 70 80 9010° Q 05
' ! p., (GeV/c) ' : p., (GeVic) Q \ 6 e
: : : : 5 —_—
p‘T5°<2.0', R =0.20, cen:[30,50] p‘T5°<2.O', R = 0.20, cen:[50,90] &
N — - r r — N — - r r — e T L 4 Ity
B A - B A —] =
- : - - . ] - g
C ; : ] C : : i o +  0-10% (p¥° < 1.5 GeV/c)
08[ e . T U0 RO OO S P = I )
- ; : N : ; L < ] o3 10-30% (p° < 1.5 GeV/c)
F RO e BT e Lo=0- T ] S RO JURURORRROY e feeneens ]
B IO P55 e o R 1 R S O g +  30-50% (pf° < 1.5 GeVic)
0.4-_ ...................... .6.;‘ ....................... _- 0.4-_ ....................... :-O.: ....................... _- 02‘ _+_ 50_900/ IS0 1 5G V/
C - : ] C ol ' ] o (p7° < 1.5 GeV/c)
C manSal ' § - o : y
02;_<)-O-_O_.O..i ............................ i ....................... _: 0_2:_0- .......... -O',; ............................ i ....................... _: 15 m czlﬁster G 3)/ 35 40
C : ] Y ' ' ] eV/c
B OO SOOI ROTTINN SO = B OSSO USRS S = Pt [ ]
M| . . H Ly | . . H M
7 8 910 20 30 4b 50 60 70 80 9010° 7 8 910 20 30 40 50 60 70 80 9010°
p. (GeVic) p. (GeVic)

© Non central purities are compatible between the 2 analysis but
central are rather clearly different

» Cut is a bit different, but it should not differ much
O Today, reanalyse and study different methods



Isolation: UE energy estimation methods in isolation cone '«

o Tried different UE energy density (p) in cone estimators (also standard jet analysis p):

R = \/(l]track-l]y)z"'( (.Otrack'CDy)2

-------------------------------------------------------------------------------------------------

: *R+ARUE N :
N A

Candidate
cluster
one

b i = = = = e el e e e e e e e

T HarfTPC @ Half TPC



ABCD-ALICE: 1 - Pq4q for different isolation bkg regions

0-10% 10-30%

Sig: 0.1<0?_ <0.3, piTs°<1 .5 GeV/c Bkg: 0.4<0?__<2.0

long long

Bkg: 0.4<c?

long

<2.0

. Bkg: 5.0 < piTS° <10.0 GeV/c
o Bkg: 4.0 < piTs° <15.0 GeV/c
= Bkg: 7.0 < piTSO <225 GeVic
o Bkg: 10.0 < p‘TS'O <30.0 GeV/c
¢ Bkg: 20.0 < p‘Tso <40.0 GeV/c

. Bkg: 25.0 < p‘TS° <50.0 GeV/c

* Bkg: 50.0 < piTS° <75.0 GeV/c

30-50% 50-90%

P, (GeV/c) Py (GeV/c)



ABCD-ALICE: awmc for different isolation bkg regions — MC = w(Raa)xJJ + GJ

0-10% 10-30% Sig: 0.1<02_<0.3, piTS°<1.5 GeV/c Bkg: 0.4<02 <2.0

long long

Bkg: 0.4<0?

long

<2.0
. Bkg: 5.0 < p‘_?O <10.0 GeV/c
o Bkg: 4.0 < p‘TSO <15.0 GeV/c

= Bkg: 7.0 < p‘TSo <225 GeVic

o Bkg: 10.0 < piTS° <30.0 GeV/c
¢ Bkg: 20.0 < piTS° <40.0 GeVic

' Bkg: 25.0 < piTS° <50.0 GeV/c

x Bkg: 50.0 < piTS° <75.0 GeVic

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Py (GeV/c) Py (GeV/c)



ABCD-ALICE: amc for different isolation bkg regions — MC = w(Raa)xJJ + 0.5 x GJ

Sig: 0.1<0?

long

Bkg: 0.4<0?

long

<0.3, piTS°<1 .5 GeV/c Bkg: 0.4<0?, <2.0

<2.0
o Bkg: 5.0 < p‘TS° <10.0 GeV/c

o Bkg: 4.0 < piTS° <15.0 GeVic

= Bkg: 7.0 < p‘TS° <225 GeV/c
o Bkg: 10.0 < p‘TS° <30.0 GeV/c
¢ Bkg: 20.0 < piTS° <40.0 GeV/c

. Bkg: 25.0 < p‘;" <50.0 GeV/c

* Bkg: 50.0 < piTS° <75.0 GeV/c

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 920 100
Py (GeV/c) Py (GeV/c)



ABCD-ALICE: amc for different isolation bkg regions — MC = w(Raa)xJJ

Sig: O.1<oﬁmg<0.3, piTS°<1 .5 GeV/c Bkg: 0.4<02_<2.0

long

Bkg: 0.4<c?

long

<2.0
. Bkg: 5.0 < piTSo <10.0 GeV/c
o Bkg: 4.0 < piTSo <15.0 GeV/c

= Bkg: 7.0 < p‘TS° <225 GeV/c
o Bkg: 10.0 < p‘TS'O <30.0 GeV/c
¢ Bkg: 20.0 < p‘TS" <40.0 GeV/c

. Bkg: 25.0 < p° < 50.0 GeV/c

x Bkg: 50.0 < piTSo <75.0 GeV/c

p, (GeVic) p, (GeVic)



ABCD-ALICE: 1 - P44 for different c%0ng bkg regions

0-10% 10-30%

Sig: 0.1<02_ <0.3, p‘T5°<1 .5 GeV/c

long

Bkg: 5.0 < piT5° <10.0 GeV/c
o Bkg: 0.4 <of,,<2.0
o Bkg: 0.6 < 0%, <2.0
N Bkg: 1.0 <o}, <2.0
= Bkg:1.0<0?,,<1.5
= Bkg: 1.5 <03, <2.0
° Bkg: 0.5 <o}, <0.7
CoEom s w R e voEEo R mm R Sy o Bkg:0.4<0?, <06
30-50% 50-90%

Py (GeV/c) Py (GeV/c)



ABCD-ALICE: awmc for different 02,0ng bkg regions — MC = w(Raa)xJJ + GJ

0-10% 10-30%

Sig: 0.1<02  <0.3, piTS°<1 .5 GeV/c

long

‘ Bkg: 5.0 < p° < 10.0 GeV/c
o Bkg: 0.4 <of,,<2.0
o Bkg: 0.6 < o, <2.0
*  Bkg:1.0<0%, <20
u Bkg:1.0<0?,,<1.5
= Bkg: 1.5 <o}, <2.0
° Bkg: 0.5 <o}, <0.7
nowo® e R w e CoE e v o Bkg:0.4<o?, <06

50-90%

10 20 30 40 50 60 70 80 90 100
Py (GeV/c) p; (GeV/c)



ABCD-ALICE: amc for different 020ng bkg regions

— MC = w(Raa)xJJ + 0.5 x GJ

0-10%

[

10 20 30 40 50 60 70 80 90 100
p, (GeVic)

10 20 30 40 50 60 70 80 90 100
Py (GeV/c)

[

10-30%

20 30 40 50 60 70 80 90 100
p, (GeVic)

50-90%

20 30 40 50 60 70 80 90 100
Py (GeV/c)

Sig: 0.1<0?,<0.3, piTS°<1 .5 GeV/c
Bkg: 5.0 < p‘TSO <10.0 GeV/c
o Bkg: 0.4 <o}, <20
o Bkg: 0.6 < 0f,,, <2.0
o Bkg: 1.0 < 0?,,<2.0
= Bkg: 1.0 <0, <1.5
= Bkg: 1.5 <0}, <2.0
o Bkg: 0.5 <of,,<0.7
o Bkg: 0.4 < of,,,<0.6



ABCD-ALICE: amc for different 020ng bkg regions — MC = w(Raa)xJJ

0-10% 10-30%

Sig: 0.1<02_ <0.3, piTS°<1 .5 GeV/c

long

Bkg: 5.0 < piT5° <10.0 GeV/c
o Bkg: 0.4 <o}, <2.0
o Bkg:0.6<0?,; <20
*  Bkg:1.0<0%, <20
m Bkg:1.0< 0}, <1.5
= Bkg: 1.5 <o}, <2.0
° Bkg: 0.5 < o}, <0.7
eoEom R W e CoE R R e O Bkg:0.4<0?, <06

30-50% 50-90%




Comparison Data-MC w/out xTalk of shower shape, 0-10%,

6<p_< 7GeVic

7<p_< 8GeVic

8<p_< 9GeV/c

9<p_<10GeVic
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Comparison Data-MC w/out xTalk of shower shape, 0-10%, isolated clusters

6<pT< 7 GeVic 7<p < 8 GeVic 8<pT< 9 GeV/c 9<pT<10 GeV/c

Data/MC

Data/MC
Data/MC
Data/MC

18< P < 20 GeVic

Data/MC
Data/MC
Data/MC

Data/MC
Data/MC

cen [0,10], -70.0<p‘T5°<1 .5 GeV/c

DataMC

—6— Data: MB
—e&— Data: L1+MB
—oe— GJ+JJlow x Ry,

—8— GJ+JJhigh x Ry,

—O— GJ+JJlow x R,,, xTalkOff

2x107"  3x107



Comparison Data-MC w/out xTalk of shower shape, , Isolated clusters

6<p < 7 GeVic 7<p.< 8 GeV/c 8<p < 9 GeVic 9<p, <10 GeV/c
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Comparison Data-MC w/out xTalk of shower shape, 50-90%, isolated clusters
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Comparison Data-MC w/out xTalk of shower shape, 0-10%, NOT isolated clusters
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Comparison

Data-MC w/out xTalk of shower shape, 0-10%, NOT isolated clusters
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Comparison Data-MC w/out xTalk of shower shape, , NOT isolated clusters
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Comparison Data-MC w/out xTalk of shower shape, 50-90%, NOT isolated clusters
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Can we make the analysis in super-central events?
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IS visible, so a priory no need to exclude very central events



Can we make the analysis in super-central events?
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Can we make the analysis in super-central events?
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In 0-1% the photon peak does not disappear completely and pi0 bump

IS visible, so a priory no need to exclude very central events



