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Sample info

* We define “signal”’ as those events whose ISR total energy is below 50 GeV.

> We define “radiative events” has those with Eisg > 50 GeV.
e Samples: -
> Old sample (IDR samples):
46.4 and 47.0 fb! (eL_pr & €r_pL).
Whizard 1.9.5.
- ILD_I5_v02 € 4
ILCSoft v02-02-01.
> New sample (2022 samples):
241.1 and 429.6 fb! (e._pr & er_pL).
Whizard 2.8.5.
~ ILD_|5_v02 et ! a
ILCSoft v02-02-03.

Zly*

Zly*
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Generator Level: QCD
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e Kinematics of the quarks after QCD PS.

A\
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Generator Level: ISR [FIC
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* Kinematics of photon ISR (from both incoming particles).
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ILD Work in progress eje ;
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* Partons produced during PS (Left plot).

- particle_n_all

0 100 200 300 400 500 600 700 800 900

» Stable particles before the detector (Right plot).
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Reconstruction level [FIC[TE
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Reco. level: Overlay BKG (Signal)
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Reco. level: Energy of PFOs
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* We noticed an error in our code when counting the ISR’s PFO in the old samples (left plot).

> Better to compare this plot with the 250 GeV samples (next slide).
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Reco. level: Energy of PFOs
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PFQO’s content is as expected.
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1 | L D Work in progress e e, | L D Work in progress e e, | L D Work in progress e ey
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* These two “inverted horns” in the forward/backward distribution disappear.

> Mismatch between tracks and calorimeter objects in the ECAL barrel-endcap
transition).

‘ s Jesus P. Marquez Hernandez - ILD SW&ANA 26/10/22




High Level Reco: ISR Photon ID
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* Energy vs cos(0) distribution of neutral PFOs (photon ISR candidates), identified with
PandoraPFO. Useful for ISR removal (1% cut to preselect the qq signals).
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High Level Reco: ISR Photon ID
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* Energy vs cos(6) distribution of neutral PFOs (photon ISR candidates), identified with
PandoraPFO. Useful for ISR removal (1% cut to preselect the qq signals).
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High Level Reco: Signal preselection
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Old 500 GeV Samples
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High Level Reco: Signal preselection
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& Cnpfos Velo & Photon Veto & y23<0.005 & m, +m, _<?40 GeV & Cnpfos Velo & Photon Veto & y23<0.095& m, +m, __<14O GeV

New 500 GeV Samples
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High Level Reco: b-tag
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*  Weight files: 29250 v04 pO0O0 ildI5 - files
« VTXfiles: dOprobv2_ildlI5 2g250.root (and z0)
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High Level Reco: c-tag
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*  Weight files: 29250 v04 pO0O0 ildI5 - files
« VTXfiles: dOprobv2_ildlI5 2g250.root (and z0)
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High Level Reco: dEdx
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High Level Reco: dEdx
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To be done, future studies

e Samples study and testing:

> More high level reconstruction studies:

Particle ID for Kaons, Pions and protons.
- Including dE/dx & TOF

> Look for the full performance of the Preselection process (and refine it).

* Flavour tagging:
> Use physical samples from the new simulation to get new FT weight files.

> Working on a high-level optimization for the LCFI+ weight files:
Test to avoid overtraining when running ROOT’s TMVA for FT.
~ Optimize for the different LCFI+ categories separately. ~ PSO (next slide)
Improve the performance of the BDTs.
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PSO - Overview

* Particle Swarm Optimization is a Gradient-free, bio-inspired, stochastic,
population-based algorithm to optimize any kind of process towards a certain

goal:

> No maths involved in the optimization (no gradients or loss function used).

> It just keeps trying configurations and saves the best-performing one.

Iteration # 0 Iteration # N
* How it works: Image taken from a website
> We have N “particles”, in our case: configurations of the BDT. Then:
1) The BDT runs with the configuration of the particle.
2) When finished, each particle gets a performance score.
-We define a Function Of Merit (FOM) for this scoring.
-And we test for overfitting. - For each iteration

3) We track each particle’s best configuration and the best global one.

4) The particles moves to a new configuration, approaching a better one
using the previous results.

After N iterations we will have optimal classification while avoiding overfitting
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e Secondary tracks slightly more collimated in the new samples.
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High Level Reco: dEdx
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* Angular dependence observed in 250 GeV not present with 500 GeV samples
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High Level Reco: dEdx
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* Angular dependence observed in 250 GeV not present with 500 GeV samples
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Old preselection for K...c<50 GeV (e.pr)

Cuts: VLC Algorithm €,et,— qg, g=udsch, 500 GeV, 46.4 b ILD

« K__<50GeV parameters: &’?14; £ A i Sl S il G e Rl

. m2jets > 250 GeV : yR::(;LOO % E _:; —y_Z—)yqﬁ (q=udscb) ]

e Charged N pfos > 0.5 . b 1'0 1.2 =—iol = 7

* Neutral N pfos > 3.5 p=1 C —:g _3va i

* Photon veto 1= 7
* V3 <0.005 B

* mup+mg < 140 GeV 0.8 ]

Efficiency (%) Background /Signal sl N

bb ¢ qq | ISR WW ZZ e —— e

No cut | 100 | 100 | 100 | 3.50 | 1.06 | 0.09 | 0.10 0'4:_ -

+ Cut 1| 749|747 | 747 0.76 | 0.77 | 0.06 | 0.01 0.0 =
+ Cut 2| 748|746 | 74.7 | 0.74 | 0.77 | 0.06 | 0.01

ari N o T o T I el i 109

+Cut3 |78 |745 | 743 10.16 | 0.77 | 0.06 | 0.01 % 01 02 03 04 05 06 07 08 09 1
~ Cut 4 | 747 [ 745 [7AL |01 | 0.77 | 0.06 | 001 | (fesooersn socevammeo 0254
+~Cutb | 721 | 71L.7|71.1]0.05] 058 | 0.05 | 0.01 ” s

+— Cut 6 | 49.6 | 49.7 | 49.6 | 0.03 | 0.09 | 0.01 | 1le-04
+— Cut 7| 48.6 | 48.7 | 48.7 1 0.02 | 0.06 | 5e-03 | 5e-06
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1st test preselection for K...c<50 GeV (e.pr) [FIC[[E

Cuts: VLC Algorithm e,e’, — g, g=udsch, 500 GeV, 241.1 b
° Krec < 50 Gev parameters: 8}5 1 4i| T | TTTT ‘ TTTT | ITTT ‘ TTTT | TTTT | TTTT ‘ TTTT ‘ TTTT | T \\_
* 2/ets 250 GeV : R_:(;L(g) E - _:; — vZ— vqq (g=udsch) ]
e Charged N pfos > 0.5 . Y T Yo —ss et n
* Neutral N pfos > 3.5 p=10 C bb - i\fw :
 Photon veto £ - ]
* V3 <0.005 B ]
* Mptmjp < 140 GeV 0_3:_ _:
Efficiency (%) Background /Signal " B
bb ce g | ISR WW ZZ tt —
No cut | 100 | 100 | 100 | 543 | 1.56 | 0.14 | 0.14 04 n
= Cut 1| 7507527511231 1.12 | 0.08 0.01 0_2:_ E
+Cut2 | 70| 752751121 1.12 | 0.08 | 0.01 - S ]
+ Cut3 749751 [749]022] 1.12 | 0.08 | 0.01 T F Yo 7
—Cut 4| 747 [ 748 747 [ 015 | 1.12 | 0.08 | 0.01 | Kewss0Gevam,  >250Geva Npiosvero 1005 8l
+ Cut 5 723 724 7]_8 007 084 007 001 & Cnpfos Veto & Photon Vero&y <0005&m M, <14OGeV
+Cut 6 [49.0 4954891 0.03 | 0.13 | 0.01 | 2e-04 N 500 GeV |
 Cut 7479 [48.2 [ 483 ] 0.03 | 0.09 | 7e-03 | 8e-06 ew eV samples
A I\;d t;ebalance Jests P. Maérquez Herndndez - ILD SW&ANA 26/10/22



Old preselection for K..c<50 GeV (erpL)

Cuts: VLC Algorithm e.6/ — qg, g=udscb, 500 GeV, 47 fb” ILD
« K__<50GeV parameters: &’?14;"'"'""'"""""""""""'“'“"""'7
y mzjets > 250 GeV : yR ::(;L OO % E _:; — 12— (q=udscb) ]
e Charged N pfos > 0.5 . b 1'0 12 =—iol — ]
* Neutral N pfos > 3.5 p=1 C —:g _3va i
* Photon veto N ]
* V3 <0.005 B

* mp+mj, < 140 GeV (optional) 0_3:_ 7
Efficiency (%) Background /Signal sl N

bb ¢ qf ISR WW 7ZZ - — g
No cut | 100 | 100 | 100 | 6.51 | 0.01 | 0.11 | 0.10 0-4:_ -
+ Cut1l|74.6|74.6 7501|145 | 0.01 | 0.07 | 0.01 0.1 =
+ Cut 2| 745|745 750|143 | 0.01 | 0.07 | 0.01 ,
s s b by bpgepe g bycpgep Ly Ly Lo g

+ Cut 3 745 744 747 026 001 007 001 00 0.1 0.2 03 04 05 068 07 08 0.9 1
T Cut 4| 745 | 744 | 745 [ 0.18 | 0.0L | 0.07 | 0.01 | Kes0Gevanm, >250Gev anoiosveto 10085
+ Cut 5 719 717 715 007 001 006 001 &CnpfosVeto&PhotonVeto&y23<0.005&mj’+rqz<14OGeV

T Cut 6495 [49.6 | 49.6 | 0.03 | 5e-04 | 0.01 | 9¢-05
S Cut 7] 485 | 48.8 | 48.7 1 0.03 | 30.04 | 2603 | 3006 Old 500 GeV samples
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Cuts: VLC Algorithm
« K _,<50GeV parameters:
.« m,, > 250 GeV * R=10
« Charged N pfos > 0.5 S Yo 28
* Neutral N pfos > 3.5 p=1
* Photon veto
* V3 <0.005
* mp+tmi < 140 GeV (optional)
Efficiency (%) Background /Signal
b cc  q7 | ISR WW  ZZ tt
No cut | 100 | 100 | 100 | 4.78 | 0.01 | 0.09 | 0.08
+ Cut 1] 752|752 |751]1.08]| 0.01 | 0.06 | 0.01
+Cut 2| 751752751106 001 | 0.06 | 0.01
+ Cut 3| 75.1|75.1|74.8]0.20| 0.01 | 0.06 | 0.01
+Cut4| 751751746 |0.14 | 0.01 | 0.06 | 0.01
+ Cutb | 725|723 | 71.810.06 | 0.01 | 0.05 | 0.01
+ Cut 6 ]49.1 494 | 49.2 | 0.03 | 4e-04 | 0.01 | 7e-05
+ Cut 7 | 48.0 | 48.3 | 48.2 | 0.03 | 2e-04 | 6e-03 | 3e-06

Jesus P. Marquez Hernandez - ILD SW&ANA 26/10/22

ege, — qq, g=udsch, 500 GeV, 429.6 b’

f?).‘ ITTT | TTTT ‘ TTTT | TTTT ‘ TTTT | ITTT | TTTT ‘ ITTT ‘ TTTT | TTTT
c — pu—
.g 1.47 —um .
E r dd —— vyZ— yqq (g=udsch) ]
1.2— —SS - it |
r bb — 2z ]
L —CC ---- WW i
17 —
0.8— ]
0.6— |
I 1
0.2 |
O_TJ 7\ |.——J “LJ I_a‘_#-(—[LJITI*.I»i——I—IL+—I—l~_+.4JT_lJ—_I—L.J—7I—‘— L?—I—LTJ.—I:T4 JTJ\J_L_

—_

0 01 0.2_ 03 04 05 06 07 08 09
K 16co<50 GeV & m, | >250 GeV & NpfosVeto |cos 8

& Cnpfos Velo & Photon Veto & y23<0.005 & m, +m, <140 GeV

New 500 GeV samples
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