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SGV: Default Jet Energy Resolution (JER)

> Simulation a Grande Vitesse (SGV): fast simulation for the International Large Detector (ILD)

A Tracker simulation: uses computed (Billoir approach) covariance matrix at perigee to
smear original (MCTruth) track parameters

A Calorimeters simulation: s mears particleds energy with

\/

SGV default does not consider Particle Flow confusion effects:
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> Performs perfect track-cluster associations (SGV-PERF)

> JER typically evaluated using Q 'Q © @ © nn (light quarks only) events:
off-shell Z atrest  two monoenergetic back-to-back jets (no jet clustering required!)
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SGV: Default Jet Energy Resolution (JER)

> Investigated JER performance on ZY uds events: /T ranging from 30 to 500 GeV
H6 different jet energies

> Compared with two subsequent ILD full sim. Versions: Lol and DBD

A ILD precision goal:
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SGV with Particle Flow Confusion Emulation

> Full reconstruction (PandoraPFA) confusion studied using
8000 QQ © 0 QiLal events
> Confusion parametrised as:

A Cluster splitting probability: depends mostly on cluster isolation
A Probability to splitmerge whole cluster: depends only on particle energy

A Probability to split cluster fraction: fraction depends on energy and isolation

> M. Berggren: LCWS11, Granada and arXiv:1203.0217v1

> Studied SGV (rev86) performance with PFlow confusion (SGV-PFL)
implementation using ZY uds events

Arev86 = version used in producing SGV (DBD) SM mass production
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https://agenda.linearcollider.org/event/5134/contributions/21511/attachments/17628/28478/1720-berggren-sgv-LCWS2011granada.pdf
https://arxiv.org/pdf/1203.0217.pdf

SGV with Confusion Emulation: Performance
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Y S GRFL: JER on average 55% worse than DBD performance.
Y Investigated the E, shift to higher values.
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Visible Energy Study
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A Culprit: higher neutral PFOenergyY possi bl y
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A Scale neutral PFO energy down to SGV PERFi like values.
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Neutral PFO Energy Correction

> Goal: scale Meangg, visible energy to Meanggge
> Study used 14 ZY uds samples with /i ranging from 30 to 500 GeV:
A Simulated with SGV (rev86) with and without PFlow confusion emulation

> For each sample: E,; distribution fitted with Gaussian Y mean value extracted
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Neutral PFO Energy Correction

> Goal: scale Meangg, visible energy to Meanggge
> Study used 14 ZY uds samples with /i ranging from 30 to 500 GeV:
A Simulated with SGV (rev86) with and without PFlow confusion emulation

> For each sample: E,; distribution fitted with Gaussian Y mean value extracted

> Fitting function: k(6) F¢e ¢l » L R AR AN AR A
A Where x = observed visible energy in event %0'95_ //f l ! { {" |
APluginE,,ofeachSGV-PFL event kY §E [ '
A The charged energy is compatibleY | eav e i 0_9' ,}l/l/ ;L(iznfe:f s
A Scale energy of each neutral PFO in event by k i Cosfiicient  0.05106 +0.007232

- Constant 074292002215
> Investigated outcome of neutral energy scaling =, g5]
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SGV-PFL Performance with Neutral Energy Correction

Jet Energy Resolution
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Y E central value recovered, however RMSy, 1-7% larger.
Y JER 4-9% worse than SGV-PFL (scaling a distribution!).
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SGV-PFL Performance with Neutral Energy Correction

Visible energy Jet Energy Resolution
91 GeV 200 GeV
gsooo'-::gzzilrf i ' ] gsooo B e e e e e B e O LN B
S L 08D ! | 2 —— SGV - PERF
§ é SGV - PFL —

2000f

1000f

o

2000

1000

—s— SGV - PFL: Scaled

—— DBD

—— Lol

0 8(] ) 120 140 0 150 . g : : : P

Consider JER after applying neutral PFO energy correction to SGV | P FL as nApessi
YStudy | mpact | evant phyS|cs

% : — SGVPFL t2500 - — - A I [ S R
23000 F ey scans ] ¢ =
g ] Z2000F i

[ 1 -
2000F 1500 ;

[ 1000F \._______&______'
1000 ._ L 1 1 1 III ----- I --------- 1 1 1 1

500F
. r i ] 100 150 200 250
0250 300 350 400 450 200 E [GeV]
Visible Energy [GeV] Visible Energy [GeV]

Y E central value recovered, however RMSy, 1-7% larger.

Y JER 4-9% worse than SGV-PFL (scaling a distribution!).
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Reminder: aand &P Pair Production at the ILC

APoint 5A benchmark gaugino pair producti
hitp://arxiv.org/pdf/1006.3396.pdf (ILD Lol)

http://arxiv.org/pdf/0911.0006v1.pdf (SID Lol) Particle Mass [GeV]
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% Model under pressure, but still allowed!

(D. Dercksi CheckMATE Analysis)
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http://arxiv.org/pdf/1006.3396.pdf
http://arxiv.org/pdf/0911.0006v1.pdf
https://inspirehep.net/search?p=find+eprint+1611.09856

Lol-DBD-SGV(-PFL) oPoint 506 Compar.i

>APoint 50 SUSY signal and backgrolt
SGV-PFL (rev.86)

> Used mass produced SGV-PFL SM background samples
> The neutral PFO energy correction was applied to ALL samples

>Repeated DBD version of the fApoint

A Mass determination: kinematic edge measurement of dijet energy spectrum

A Cross-section measurement: application of 2D template fit on dijet mass distribution

A Uses a kinematic fit with equal mass constraint (jet pairing)

A Full analysis and Lol-DBD comparison presented at LC Forum 2015

> This talk Y comparison of final results considering:

AlLolfullsm.Y the DBD version of tHenwakesal ysis w
A DBD full sim.

A SGV fast sim. with PFlow confusion emulation and neutral PFO energy correction
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https://indico.desy.de/indico/event/12812/session/0/contribution/68/material/slides/0.pdf

Mass Determination Results Comparison

U Mass difference to LSP (Elo) is larger than M, © decays of real gauge bosons

U Thisis atwo-body decay (well known kinematics!)
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Mass Determination Results Comparison

U Mass difference to LSP (Elo) is larger than M, © decays of real gauge bosons
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Observed:
Y Very similar results for Lol, DBD and SGV-PFL

Y Impact of discrepancy in JER not perceptible on analysis level due to:
A jet clustering effects
A jet-level confusion

A reduced sensitivity due to using kinematic fit

EDBD

115.7

216.7

216.5
0.03

LOl  216.9£3.20 220+ 1.4 118.4 + 1.1 -
DBD  216.94+336  220.45+1.32 118.07 £ 0.9 -
SGV  217.93+4.84  22047+1.19  119.63+1.23 0

80 100 120 140 160

Dijet Energy[GeV]

Madalina Chera | LC Forum, DESY Hamburg, Novembé: =




