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Forward electron identification ‘

Lukas talk
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Forward electrons are reconstructed using a topological
clustering algorithm, and identified using a likelihood-
based discriminant. Tuned with 2015 and 2016 data

* LH tune NOT officially available in ATHENA release
» FudgeFactor applied on MC to have reasonable
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https://indico.cern.ch/event/1407294/contributions/5914918/attachments/2844928/4973949/Bayer_fwdSFs.pdf
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A@ small remark about truth matching ‘

Lukas slides TM

- Truth Matching algorithm need to be apply at analysis level and consistency on all the
performance steps.

- in signal MC we consider reconstructed fwd-El that are also truth matched.
- the non-truth matched fwd-El are rejected and consider in the bkg estimate.

Truthmatching Algorithm

FSR Photons should be treated as signal!

fwdType = NonlsoPhoton

fwdOrigin = FSRPhot

does not exist in ntuples for 13 TeV !l

no-truth matching
applying while
calibrating fwd-El

- include NNl a1 ETe el el s K- R 1 [OlyTe [l asIadadaleli into truthmatching as true fwd-el
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) Calibration

» Run2 FWD-Electron strategy follows closely 8TeV one (here) with some improvements :
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Figure 6: The calibration chain for forward electrons.

(more info Craig Talk)

» Alignement corrections
* MVA:Correcting the raw energy of individual electrons.
* Uniformity correction: Harmonising the energy response of the calorimeter cells.

* INSITU: Matching the mass spectrum of the Z boson in data and Monte Carlo.

T— —
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Table 3: The input variables used for training the BDTs. N.B p is defined here as the

actual number of interactions per bunch crossing.

crucial role of shower shape correction
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In MC MVA greatly improve linearity and
resolution of FWD electron ~40%
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) Post MVA me.

(more info Craig Talk)
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Non - unitformity correction ‘
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(more info Craig Talk)

* Large modulation vs ¢ seen in EMECs (partially
correct by MVA)

* especially pronounced in n bin known to have
large unknown material effects

» Derive energy scale corrections based on
fitted mean

e |Inter-calibrate data-data and MC-MC such
that energy scale is uniform vs ¢ in each n

bin
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&) In situ energy calib
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) enlarging sin2tw extraction above 125GEV ?
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&) We can do better
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m Forward electron calibration is by far the leading systematic.
-  Effect of variations to the fit m, range still to be evaluated.
- Sensitivity at high y, could be improved by merging FCal bins in the calibration.

-  Effect of parameter variations can most likely be improved (e.g changing allowed fit ranges and/or fixing
parameters with large uncertainties). Personally I'd look at fixing n_high/low and allowing alpha to float.

m  MJ may be possible to reduce further.
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- Fix issues with FF stat variations to bring it down to level of other variations. The fit will then most likely
consider these variations as well.
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https://indico.cern.ch/event/1456683/contributions/6132034/attachments/2926964/5138370/ZAiRoundtable_Craig_1309.pdf

BACKUP

Craig Freiburg: https://indico.cern.ch/event/132/610/
contributions/5587221/attachments/2731511/4748676/
Freiburg23 Craig.pdt
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@ as a reminder very complicated fwd electron calibration/
ATLAS correction @38TeV

EXPERIMENT

8TeV strategy described here( CDS )

Reminder: Fwd Electron Performance 3
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https://indico.cern.ch/event/1003893/contributions/4215705/attachments/2183628/3689153/armbruster.pdf
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& changes wrt 8TeV

EXPERIMENT

summary of Run1 fwd electron pertormances for Ai analyis

Reminder: Fwd Electron Performance

‘'we expect MVA to help with:
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& changes wrt 8TeV
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summary of Run1 fwd electron pertormances for Ai analyis
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& changes wrt 8TeV

summary of Run1 fwd electron pertormances for Ai analyis

Reminder: Fwd Electron Performance 3
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Fudging

Shower Shapes
after applying fudge factors (in EMEC)
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Channel

X 10~

eecc HuCC eecr eecc + HUCC | eecc + MUCC teeCcF
Central value 0.23148 | 0.23123 | 0.23166 0.23119 0.23140
___Uncertainties

Total 68 59 g;) 49 36

Stat. 48 40 31 21

Syst. 48 44 32 38 29

Uncertainties in measurements

PDF (meas.) 8 9 7 6 4

p% modelling 0 0 7 0 5

Lepton scale 4 4 4 4 3
Lepton resolution 6 1 2 2 1
Lepton efficiency 11 3 3 2 4

Electron charge misidentification 2 0 1 1 <1
Muon sagitta bias 0 5 0 1 2
Background 1 2 1 1 2

MC. stat. 25 22 18 16 12

Uncertainties in predictions

(MM HT) PDF (predictions) 37 35 22 33 24
QCD scales 6 8 9 6

EW corrections 3 3 3 3

eecr is most precise channel [ 1.5 M of events (13.5M eet+p})

measurement uncertainty 36 x |10-3

—

LAB

ﬂr deviation
7\

ATLAS Preliminary

LEP-1 and SLD: Z-pole
0,b

LEP-1: Ay

SLD: A

0.23152 =
0.23221

0.23098 =

0.00016

+0.00029

0.00026

——

DO uy 9 fb™
DO ee 10 b
DO ee+uyu 10 fo
TeV combined: CDF+D0

I Tevatron

0.23148 =

0.00033

l/' R I B [

0.23137+0.00047
—e—
0.23095+0.00040

£70.23148+0.00033

0.230161-0.00064w

| l 1

LHCb: 7+8 TeV

0.23142 =

0.00106

| CMS: 8 TeV

0.23101

+0.00053

0.226 0.228 0.23 0.232 0.234

ATLAS: 7 TeV

0.23080 =

0.00120

ATLAS: eeg+uu oo
ATLAS: ee..

0.23119 =
0.23166 =
0.23140 =

0.00049
0.00043
0.00036

N\

CMS up 18.8 fb

CMS ee 19.6fb"

!LAS: 8 TeV

20

0231 0232

i 201
sin“0

CMS ee+up

0.23125 + 0.00060

0.23056 + 0.00086
0.23101 = 0.00053
0.233




&) LHID for FWD electron

EXPERIMENT

L ukas talk
LH Working Point Versions
ID and Background Efficiencies
loose ID tight ID
MC 2015/16, ]:3 TeV, 36.2 fb"l, eeCF . . MC 2015/16, ]:3 TeV, 36.2 fb"l, eeCF
B e 1.0 I .
] T . e \ersions:
_ o8 os] ! o LHnew: mc16_20190729
§ § - m (used here)
= O oose ID{ @ L i i
Che or>0 ey | 2] ILU pr>20 Gev o LH old: mc16_20180822
- 1@ F L | m (current standard)
9 0.4 9 0.4} .
o | . o cut-based: mc15_20150812
| ~—— LH old ] 0.2p L ' LH gﬁjw ]
—— cut-based —— cut-based . . .
09 55 3 i 5 0.9 - - - t e tuned with 2015/16 physics_Main
Nl -
| MC 2015716, 13 T, OCD et sample__ | T | STDM4 data and mc16 Monte-Carlo
‘ :F —— LH new | —— LH new
et o —— LHold . e . .
300l  cuenased | 3920} — weosea | @ D efficiency estimated using
S S MCTruthPartClassifier
% 0.6 loose ID - uq:) 0.15 tight ID ]
- pr>20 GeV | pr>20 GeV
3 oaf | 13 oof - i e Background efficiency estimated
g g L using QCD dijet sample to select
@2 [ B 1= J_,J i ' fake forward electrons
H . a=f=ji] ==
hilE 3.0 3.5 2.0 a5 0.09 3. 35 2.0 a5
[n] https://indico.cern.ch/event/984796/contributions/4180608/attachments/2171408/3666061/210114_fwd_electron_identification_mh.pdf
DESY. fwd elD SFs | Lukas Bayer https://indico.cern.ch/event/999892/contributions/4199454/subcontributions/326621/attachments/2180678/3683535/210129_update_mh.pdf ' 4


https://indico.cern.ch/event/1407294/contributions/5914918/attachments/2844928/4973949/Bayer_fwdSFs.pdf

) FWD electron performance data15-16 @

ATLAS
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https://cds.cern.ch/record/2681133/files/ATL-COM-PHYS-2019-840.pdf

&) some references

EEEEEEEEEE

» InsituCalib sumamry (June2022)

. Julian Inter-claibration :Dec2019 JAn2020
January2020 ;Run1 - Run? dift ; Marc2020 ; Apr2020 ;
May2020 —> BCID correction not needed.

- Alignemet: alignement from Julian ; simulation Meeting ;
alignemenet 2

- Quality cut: QT 13TeV Manuell oftman Nov2020 ;
Dec2020



https://indico.cern.ch/event/1138430/contributions/4776503/attachments/2464721/4226380/CF_Insitu_Update_1706.pdf
https://indico.cern.ch/event/871599/contributions/3675918/attachments/1962679/3262799/PreCalibrationStudies20191216.pdf
https://indico.cern.ch/event/881325/contributions/3712951/attachments/1972154/3281211/PreCalibrationStudies20200120.pdf
https://indico.cern.ch/event/883739/contributions/3723959/attachments/1976071/3289187/InterCalibrationStudies20200127.pdf
https://indico.cern.ch/event/887703/contributions/3743163/attachments/1984693/3306592/2020-02-10_InterCalibrationStudies.pdf
https://indico.cern.ch/event/898660/contributions/3788244/attachments/2007703/3353624/2020-03-23_ForwardElectrons.pdf
https://indico.cern.ch/event/911067/contributions/3832269/attachments/2027428/3392170/2020-04-27_AiUpdates.pdf
https://indico.cern.ch/event/911069/contributions/3832279/attachments/2036100/3409144/2020-05-11_AiUpdates.pdf
https://indico.cern.ch/event/950963/contributions/3994909/attachments/2098017/3526659/2020-09-07_AiUpdates.pdf
https://indico.cern.ch/event/954594/contributions/4010984/attachments/2099476/3535813/2020-09-15_FCAL_Alignment.pdf
https://indico.cern.ch/event/950965/contributions/3994919/attachments/2106082/3541958/2020-09-21_AiUpdate.pdf
https://indico.cern.ch/event/960246/contributions/4039125/attachments/2125691/3578835/201019_eeCF_ExtraQualityCuts_mh.pdf
https://indico.cern.ch/event/960250/contributions/4039145/attachments/2143975/3613218/201116_eeCF_ExtraQualityCuts_mh.pdf
https://indico.cern.ch/event/980559/contributions/4130551/subcontributions/321769/attachments/2152887/3630484/201120_update_mh.pdf

&) Definition of crack region

EXPERIMENT
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- M € [2.5,4.9]. No tracker here. (n € [3.16,3.35] is crack region.) ©8000[— 3.1<m_I<-3 =I&%§t"v .
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The transition region between the two calorimeters s |
. 0.95%1"
(3.16 < |n| < 3.35) is excluded from the study. 70 8 90 100 110 120 130 140 150




£9 Crack definition

EXPERIMENT

The sudden increase of material at Inl = 3.2, corresponding to the transition between the endcap

calorimeters and the forward calorimeter, is mostly due to the cryostat that acts also as a support
structure. (https://arxiv.org/pdf/1404.2240.pdf)

T— —
— 16— e — T LRI L B L L B LR B RIS
oY - ATLAS [ 1 X, before calorimeter - oY 2 5-ATLAS
% 14:_Simulation Bl X, before presampler '-g’ E Simulation
) - — ) B
c 3 N c 20
Q2 - . O N
© 10— — © -

° - . B 1.5
& 8 — (5:“ C
6 = -
4 f -
N 0.5
2

Figure 1: Amount of material, in units of radiation length Xy, traversed by a particle as a function of |n|: material
in front of the presampler detector and the EM accordion calorimeter (left), and material up to the ID boundaries
(right). The contributions of the different detector elements, including the services and thermal enclosures are
shown separately by filled colour areas.

| think the 3.16 is used to match the sudden increase of the material
the real transition starts at 3.1 but the material start to increase after

the 3.16 +1cell ~
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& pe  follow up of the phi mod choosen for the training

EXPERIMENT

1.005

g ~ I T T T T T T T T T T T T T T T T T T I:
- — ' -
W 1.004F - | + =
[&] = —]
[0 - —
- 1.003 + — o _ o | |
—— — — Table 1: The read-out granularity of the ATLAS calorimeter system [1], given in terms of ApxA¢ with the exception
(@) — . of the forward calorimeters, where it is given in linear measures Axx Ay, due to the non-pointing read-out geometry
1 . 002 — — of the FCAL. For comparison, the FCAL granularity is approximately AnpxA¢ = 0.15x0.15(0.3x0.3) at » = 3.5(4.5).
- — . The total number of read-out cells, including both ends of the calorimeter system, with (without) pre-samplers is
@© = - 187652 (178 308).
2 1 .001 [ -] Calorimeter Module Sampling (S calo) Neens  n-coverage An x Ap
(g L F:: Electromagnetic EMB 109568 |yl < 1.52
© 1 — — calorimeters PreSamplerB 7808 |nl < 1.52 0.025 x /32
(5 — ’ - EMB1 7l < 1.4 0.025/8 x /32
L —] 1.4 < |nl < 1.475 0.025 x /128
X 0 999 — T EMB2 Il < 1.4 0.025 x 7/128
(4] . — - 1.4 < || < 1.475 0.075 x /128
(O] - - EMB3 Inl < 1.35 0.050 x /128
o 0.998F ] EMEC 63744 1375 <l <32
- — ] PreSamplerE 1536 15<p <18 0.025 x /32
— - EME1 1.375 < |nl < 1.425 0.050 x /32
0.997F —o Yo R o 1.425 < [p| < 1.5 0.025 x 7/32
A W + - 1L5<pgl <18 0.025/8 x 71/32
[~ ——%— ¢ mod 21/16 _ 1.8 <yl < 2.0 0.025/6 x 7/32
0.996F —+— ¢mod2wte & — 20 <yl <24 0.025/4 x /32
— —AA— ¢ mod 21/32 — 24 <yl <25 0.025 x 71/32
[~ -+« ¢mod 2n/32 & ¢ | T 25< g <32 0.1 x /32
0 . 995 n ; ; : : l : EME2 1.375 < |n| < 1.425 0.050 x /128
O 0-05 0-1 0.1 5 0.2 1.425 < |n| < 2.5 0.025 x /128
25 <yl <32 0.1 x7/128
EME3 1.5<n <25 0.050 x /128
¢ MOdU IUS ZT/ 32 Hadronic calorimeters | Tile (barrel) 2880 gl <1
TileBar®/1 0.1 x /32
TileBar2 0.2 x /32
Tile (extended barrel) 2304 08<|p<1.7
TileExt0/1 0.1 x7/32
TileExt2 0.2 x /32
HEC 5632 15<|p <32
HEC®/1/2/3 1.5<n <25 0.1 x /32
2.5<inl <32 02x /16
Forward calorimeters | FCAL 3524 3.1 <|p <49 Ax X Ay
FCAL® 3.1<|n <3.15 I.5cmx 1.3¢cm
3.15<p <43 3.0cm x2.6cm
43 <|n <4.83 I.5cmx 1.3¢cm
FCAL1 32 <yl <324 1.7em % 2.1cm
324 <l <45 33cmx4.2cm
For comparison, the FCAL granularity is approximately AnxA¢p =0.15x0.15(0.3x0.3) at 1 = 3.5(4.5). S, | 1.7¢m x 2.1 em

https://arxiv.org/pdf/1603.02934.pdf
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https://arxiv.org/pdf/1603.02934.pdf

simplified geometry ATLAS calorimeter

Simplified ATLAS Calorimeter geometry
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