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(b & c) diquark production in e e* collisions 1D

»Topology: Two back-to-back jets

e~ q
»MC simulations at 250 GeV y
>ILC/LCF run plan 4
> Full simulation of the International Large Detector (ILD)
»Procedure: e’ 4 q

( . . —
>Background suppression = Selection of qq events

>Flavor tagging — Selection of bb & cc events

Double tagging (b-tag, c-tag)

@ >Charge measurement = Quark-Antiquark identification
. “Double charge

How can we move from here to strange quarks?

Can we get %o-level uncertainties like for the b & ¢ quarks?
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From b/c to strange quark 1D

»Flavor tagging of b and c jets is “easy”:

>Decay of b/c hadrons: displaced vertexes at a distance (tq-c) from de IP

»Strange quark mostly produce kaons... no decays in the tracker to be used!

>We need to build/use an s-tag relying on kaon PID

Our first attempt is a “classic” cut-based analysis

o | worked on top of the previous analysis done by Y. Okugawa in his thesis,
directed by R. Poeschl
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Redoing of the ssbarAnalysis

ILD

> Preselection of the s-quark/ud-quark signals (Modification of Y. Okugawa’s analysis)

> After the qq selection

# Name Quantity Description
1 b-tag btag < 0.3 Reject events with b-like jets
uds selection | 2 c-tag ctag < 0.65 Reject events with c-like jets
nvtx nvtr =1 Jets should have only PV as vertex

Leading momentum
LPFO acollinearity
Offset

7Ta  dE/dx PID (=)

Cut-based s-tag
(or ud-tag)

7b  dE/dx PID (K)
(8 SPFO
Migration correction
9 Charge
\
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prLrro > 15 GeV Leading momentum cut

LPFOs should be back-to-back

cos Oppro,, > 0.97

Vo = /di + 22 < 1mm

Offset cut to reject Ag contribution

New angular 7 identification
k-distance cuts K% identification

Veto pspro > 10GeV and Attenuate the charge migration by rejecting

charge opposite to LPFO. oppositely charge LPFO competitor

Qrrro1 X Qrpros < 0 Charge of LPFOs from both sides has

opposite charge.




Cuts visualization (K selection for s-jets) 1D

»Results for P(e-,e+)=(-0.8,+0.3)

>Flat when |cos(0)]| < 0.8

Efficiency (%)
dd uu SS cc bb
+Cutl | 939 939 931 693 2.11
+Cut2 | 91.8 91.6 909 140 1.35
+Cut3 | 91.8 91.6 909 140 1.35
+Cut4 | 449 518 423 4.01 0.07
+Cut5 | 382 439 359 335 0.06
+Cut6 | 36.8 424 340 3.10 0.05
+Cut7 | 238 291 4.80 0.22 <0.01
+Cut8 | 029 046 0.63 0.04 <0.01
+Cut9 | 0.17 033 048 0.02 <0.01

Ratio after btag cut Ratio after ctag cut Ratio after nvtx cut

Ratio after momentum cut Ratio after LPFO_acol cut Ratio after offset cut

04 06 08 1
cos8
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Reconstruction of A LS

»The signal data is estimated by resting the expected angular distributions of
backgrounds and doing a set of corrections to the selected signal:

> Efficiency estimation
~Kaon PID stability
>Charge migration (p-q method)

B fol dogd cos 6 — f_ol doed cos 6

Arn =
" f_ 11 doydcosf _
> A fit is performed to the corrected signal: r'e;g“ﬁ;jv;‘,
do 5 1Ars = N s Ny
:S(1+cos 9) +Acos®@  Tmmmmmmsss .
dcos 0

»Pseudo-experiments are performed for an estimation of systematical uncertainties
due to the “tagging and correction” process ( impact of q = u, d, b, c backgrounds)

>Other systematical uncertainties are not yet consider (beam polarization, diboson
backgrounds, angular correlations, etc.), but minor contributions are expected
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Fit to reconstructed signal

ILD

> Fit constrained to |cosB| < 0.8 shows good agreement

0.06

0.05

0.04

0.03

0.02

0.01

ILC250 201 fb’

ot
€ Eeg— sS

ILD

—|— Reconstructed and corrected

Fit parton level

Fit reconstructed

cost
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ILC250 367 fb

et > 5 ILD

—|— Reconstructed and corrected

Parton level

Fit parton level

Fit reconstructed

cost




PID hardware prospects I

» A Marlin processor (CheatdEdxProcessor) is used for
estimates of better PID cases

. a0 IC250 eer—ct LD
. . . = L > ]
> 1t uses fits to the bins of the 2D k-distance distribution « el -
>Then narrows those fits and rewrites the PFO info 505_ :::::t?qn:i:i{?:ster‘:ountingdex _
B s - :
. o 40 n — protons
»We consider two different cases: B
30
>30% improvement for a pixel TPC PID case (dN/dx) -
>99% improvement for a Perfect PID case =0 ]
10

»Caveat: Only PFOs with PID available are improved ‘3;6' T —— Mesdsd

Agesaxk
https://github.com/QQbarAnalysis/CheatdEdxDist

S
®)CLab

Laboratoire de Physique
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https://github.com/QQbarAnalysis/CheatdEdxDist

PID software improvement: CPID 1D

»Comprehensive Particle ID Marlin processor:
>Uses different PID inputs (dE/dx, TOF, etc.) 10

o [ T — 1 T 1111
. cpe e e b
>Uses a BDT-based ML algorithm for classification &;’ AN N U R (C,g,‘;xmat'on
: : . c 8r s time of flight
>Easy to adapt to different MC ids or PID info S I cluster shapes
g 6]
»In our case, the CPID was trained tackling our Y i T
Ieading PFOS: I — é;:;: T ey
[ gl 1.
>Only Kaon/Pion/Proton separation 21 /g 1 ]
>3 GeV < Momentum < 100 GeV ok Wanc T RN
1 10 10°

Momentum (GeV)

https://arxiv.org/abs/2307.15635 (U. Einhaus)
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Results (LCF250)

ILD

A uncertainty (%)

107"

1072

—
o

ILD

LCF3ab’ eer— s

B stat. Pe-e+)=(-0.8,+0.3)
- Syst. P(e-,e+)=(-0.8,+0.3)
B stat. P(e-e+)=(+0.8.-0.3)
[ ] syst Pe-e+)=(+0.8,-0.3)

dE/dx

CPID dE/dx

A uncertainty (%)

107"

1072

-
o

ILD

LCF3ab’ eer—s3§

I stat Pe-e+)=(-0.8,+0.3)

- Syst. P(e-,e+)=(-0.8,+0.3)

B stat. P(e-e+)=(+0.8.-0.3)
[ ] syst Pe-e+)=(+0.8,-0.3)

dE/dx

dN/dx Perfect PID

J. P. Marquez | ILD SW&ANA
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Selection using Particle Transformer (ParT) tagging 1D

»New approach with a direct qq combined score

> ParTDT deﬁ ned as: max(jiq 'jza, jlﬁ' qu)

>Easy to cut off events with both jets having
similar tag (qg or qq)

»Now the Double Tag and Double Charge
happens at once

>No PID corrections
>No p-g method

>Only an efficiency correction is applied to the data!

J. P. Marquez | ILD SW&ANA

h_jet_ParT_s_DT

h_jet_ParT_s_DT
Entries 555740
Mean 0.1291

| PR IR IO IR B [ P
0 0.1 02 03 04 05 06 07 08 09 1

Tag with 11 categories (q, q, g)

%Cuo

éne Joliot-Curie

Iréne

des 2 Infi




Signal efficiency for different ParT tagging cuts 1D

»| set different WP for each flavor (0.4 for s, 0.6 for b/c)

egze; —> qq Work in progress LD
|||III|||||||||IIIIIIIIIIIIIIIIIII:

€. —qq Work in progress LD
||||||IIIIIIII||||||||||||||||||||:

—
TTI

-
TT

=

J 1. i 5
NN
L e ! 3 (e 1

T

i S,

Efficiency

Efficiency

s
r
-
,_I_E

gt

10°% & —ss-tag L| - 10% i —ss-tag
- —cc-tag ] - —cc-tag _LL
- —bb-tag 1'—‘ _LIT . - —bb-tag _LL‘LI_L

S T N T LlLI—\ NI Y TR N T b L
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
After preselection ParT cut value After preselection ParT cut value
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Background/signal and Migrations/signal (e, e*)

ILD

»| set different WP for each flavor (0.4 for s, 0.6 for b/c)

10 ETTTT TTTT .?Llelﬁgl_)lcl)‘all TTTT TTT IVVC':HI( IH.: pr;olgfelssl TTT TTTT3
% = — ut-tag E
‘:_\_H — dd-tag
1E H“‘H - g8-tag
: L\qt\%ﬁ“—g — cC-tag
ot tt.q:} — bb-tag
107 = i &
: i‘“-b:,h
it ]
= L .
- L“\-H“ﬂ—a
10—3 L L‘—|_ \_‘_‘_\q“‘—\—. i
2 T T E
- aant | ]
10—5 . 11 1 L1 |_

After preselection

0 01 02 03 04 05 06 07 08 09 1

ParT cut value

M/S

1

107"

1072

107°

107

-5 111

eep—qq Work in progress
TTTT

UU-te
dd-te
ss-t3

g
g
19

T 1 Iﬂ_lpll

Bant

cc-ta

bb-tag

g

ud
L

"

-

%??x

S

e

2

—

"

0 01 02 03 04 05 06 07 08 09 1
ParT cut value

After preselection
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Selection and fit for ss

—

Efficiency

1072

- —
€,6p— SS

Work in progress

o0 v o

=%

| IIIIII[

IkgriN

h*hq%

YU HHkAn
L]

il

-1 -08 -06 -04 02 0 02 04 06 08
coso

After preselection + sS ParT cut

1
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0

%1073 e e, — S8 Work in progress L

[ % ]

B %f

S il .
-1 -08 06 04 -02 0 02 04 06 08 1

After preselection + s5 ParT cut
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Selection and fit for cc I

1 ETTT T TT eILEI’EI - Il:-:lE T T'TT T T IWO:rkI ”I? 'OI'P(IJQI‘T?SS T'TT T'T T4 ><I‘I IOTS T TT eILEI’EI - I(;IE T T'TT T T IWO:rkI ”I7 pnljglfr?ss T'TT II_IID
& E 70 F .
@ __|_’_’_ —u i _ .
o = ]
= 101 E —d | 60 [ .
L S —s ; - i
i — ] 50 ]
—b B i
107 £ E B j ]
= 3 40 [ % ]
L | 30 | s ]
E E : y o
o -0 . - 20 |
L Em ™ =
1 0 E . _,_,_l E B M
- U ] 10 | %
1 0—5 1 1 1 1 1 Ll —‘ || H | | 1 |_| 0 %i %
-1 -08 06 04 02 0 02 04 06 08 1 -1 -08 -06 -04 02 0 02 04 06 0.8 1
After preselection + ¢€ ParT cut COSB After preselection + ¢T ParT cut
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Selection and fit for bb I

] e,es— bb Work in progress %1073 e, — bb Work in progress D
> E T T T T TT T T T TT T'TT T TT T'TT T TT T'TT T T E [T T1 T TT T T T TT T'TT T TT T'TT T TT T'TT ' T T
(&) - ] [ ]
c T ] - ]
@ i —u ] 70r 71/7? .
9 I — | : ]
= a0k il B ]
o190k —s E 60 [ . &
C —c N B N
- —b T 50 N
107 g E - ]
- i 40 | 4
107° £ E 30 | / ]
107 g § E N % /
B ] 10F y‘f

1 —5 L1l 1 1 L1l L1l L1 1 1 L1 _!—I 1 L1 ’_“_H 0 : :;;;2 % %
-1 -08 06 04 02 0 02 04 06 08 1 -1 -08 06 -04-02 0 02 04 06 08 1

After preselection + bb ParT cut COSB After preselection + bb ParT cut
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Results for s-quark (ILC250 & LCF250)

ILD

»(0(10) improvement of systematic uncertainties!

ILC 2 ab” eer— S5 ”_D

2 B stat. Pe-e+)=(-0.8,+0.3)
..E‘ [ syst Pe-,e+)=(-0.8,+0.3)
© B stat. P(e-e+)=(+0.8.-0.3)
§10 [ ] syst Pe-e+)=(+0.8,-0.3)
3

[as]

L
<

2 I stat Pe-e+)=(-0.8,+0.3)
..E‘ [ syst Pe-,e+)=(-0.8,+0.3)
© B stat. P(e-e+)=(+0.8.-0.3)
§10 [ ] syst Pe-e+)=(+0.8,-0.3)
3

[as]

L
<

LCF3ab’ ge*t— S5 ILD

107 — 107 —
1072 1072
dE/dx CPID dE/dx ParT dE/dx dE/dx CPID dE/dx ParT dE/dx
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Preliminary uncertainties for b & ¢ quarks 1D

For e e'r ~0.06 % 0.4

For ere*, ~ 0.05 % 02 l — .
n =
R. EB R, AP

»Relative statistical uncertainties: Previous results: )
q -

> B_q ua rk ; 14 5. 08403 —s— Only stat. unc. -
'.,fz% 1.2 P.(+0.8,-0.3) * wio TPC kaon ID —:

For e e ~ 0.04 % s E

For erefL ~ 0.5% 2 08 _E

g —

>C-quark S os =
= .

L] L] L]
> f Source e e e e e = bb
SySte m atl C u n Ce rta I.ntl eS ro m P_,(-08,40.3) | P-,+(+0.8,-0.3) | P +(—0.8, +0_.3) P, ,(+0.8, —9.3)
back d sub . R, A% | R A% | R, A% | R, A%
a C g ro u n Su tra Ct’o n ° Statistics 0.1§% 0.38% 0.27c% 0.52% 012% 0.24% | 0.23% 0.70%
Preselection eff. <0.01% 0.12% | 0.02% 0.16% | <0.01% 0.08% | 0.06%  0.12%
_ (o) Background 001% 0.01% | 0.02% 0.02% 0.01% 0.01% | 0.06% <0.01%
[> B q ua rk’ bOth pOI . < O°O 1 /0 heavy quark mistag | 0.11% <0.01% | 0.06% <0.01% | 0.12% <0.01% | 0.22% <0.01%
uds mistag 0.03% <0.01% | 0.02% <0.01% | 0.08% <0.01% | 0.14% <0.01%
0 Angular correlations | 0.10%  0.10% | 0.10%  0.10% 0.10% 0.10% | 0.10% 0.10%
D C_q Ua rk, bOth pOI o < 0.0 1 /0 Beam Polarisation | <0.01% <0.01% | 0.02% 0.01% | <0.01% 0.01% | 0.03% 0.15%
Systematics 015% 0.16% | 0.12% 0.19% 0.18% 0.13% | 0.29% 0.22%
Total 024% 0.41% | 0.30% 0.55% 021% 027% | 037% 0.73%
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Prospects for GHU phenomenology 1D

»|LC with pixel TPC (dN/dx for PID) | | ILC with prospects using ParT flavour
tagging

m [Current ILD (dNdx PID) for b & c quarks + s quark with 1% stat. unc.] I L D m [Prospects for s, ¢, b quarks with 0.1% stat. unc.] I L D
z' . z' .
[TeV] GHU vs SM (separation power) [TeV] GHU vs SM (separation power)

196 [ B; 04 (05 0.0 08[06 04 13|08 14 23 19.6 | B, ¥ 35 20 .>1o >10
. Quark flavor Quark flavor
196 | B, [} . . c ‘ : d . 9113 * B: b-quark 196 | B, 6.8 53 >10 >10| o 5. b-quark
IEANINCM9 05 0.1 06 (1.0 02 15(12 08 21(16 26 3.6 YOS 149 | B >10 99 >10 >10| o C: c-quark
149 | B, » Q:sch 149 | B, >10 81 >10 >10| & Q:sch
102 B M<30 102 B 510 >10 56 10 10 >10 >10| [ < 30
102| B Ws-40 102 B 72 53 210 510 510 >10 >10| M 34 0
450 450
85 | A, >10 >10 9.9 >10 85 | A, >10 >10 >10 =10 =10 >10 >10
>50 >50
7.2 A, >10 >10 >10 >10 7.2 A, >10 >10 >10 >10 >10 =10 >10
B C Q B C Q B C Q B C Q B C Q B C Q B C Q B C Q
| | | | | I | | | |
ILC250* ILC250 ILC250 ILC250 ILC250° ILC250 ILC250 ILC250
(no pol.) +500  +500 (no pol.) +500  +500
+1000* +1000”
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Conclusions & next steps

ILD

>ParT shows great potential to reduce uncertainties
>0(10) improvement in most observables!

»There’s still some refinement to be done within this analysis:
~Optimize WP
~Flatness of selection for b-quark
~Check migrations impact

»Future plans:
~Extension to 500 GeV analysis

> Apply final results to GHU phenomenology
We have a set of new models with up to 100 TeV Z’ resonances to be tested!
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ILC H20-staged & LCF4CERN run plans 1D

= oo T = I AL B R

o 4000 L ; ; . . . o - Scenario LCFACERN_10Hz _3ab-1 .
— - ILC, Scenario H20-staged . += 4000 B ECM=91Gey = """""""""""""""""""""""""""""""""""""""""""""""" n

> | — ECM=250GeV ; - > - —— ECM = 250 GeV : ]
= : ] : = - =

D 3000 ECM = 350 GeV o e — _ 7 i ECM = 350 GeV ]

8 - ECM = 500 GeV . : i 8 3000 - ECM =BE0Gey =~ [t =]

S 2000 I— 0 — . S i ]
| | -8 | 2000 L d o o —
© - 8 " o i ]
(O] B 2 ] o}

-— i © -+ B n
© 1000 I 3\ 8] © B ]
= A 2 S S 1000 |- -
[0} i 1= 5 (0] i ]
= _ E o c Z L
i C 3 (& = C ]

O 1 1 | 1 0 1 1 ] 1
0 5 0 20
years years

Quantity Symbol Unit Initial-250 Upgrades Initial-550 Upgrade
Centre-of-mass energy Vs GeV 250 250 550 550 550
91 GeV 250 GeV 350 GeV 500 GeV 1000 GeV Inst. Luminosity £ (10%%em=2s7") 2.7 5.4 7.7 3.9 7.7

L (ab b 0.1 2 0.2 4 ) Polarisation |P(e")I/ |P(e*)| (%) | 80/30 80/30 80/60| 80/30  80/60
duraion (s s u o em o Seowpreke e || s e o
beam polarization (e~/e™; %) 80/30 80/30 80/30 80/30 80/20 Site AC power P:i\: MW 143 182 32 250 322
(= -+, +, ++) (%) (10,40,40,10) (5,45,45,5) (5,68,22,5) (10,40,40,10) (10,40,40,10) Construction cost BCHF 829  +0.77 +546 | 1313 +1.40
drsr (%) 10.8 11.7 12.0 12.4 13.0 Operation & maintenance MCHFy 170 196 342 291 342
s (%) 0.16 2.6 1.9 4.5 10.5 Electricity MCHF/y 66 77 142 115 142
Operating Personnel FTE 640 640 850 850 850

‘M@L@z

Physique
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International Large Detector (ILD) 1D

>t features excellent tracking, vertexing and IP constraining capabilities 7833
with minimal material budget ILD

»High granularity, compact and hermetic calorimetry system Voke/

»Full simulation available: detailed geometry, materials, reconstruction Maon

chain, etc.
<+—+— Coll

»Optimized for Particle Flow:
HCAL
Determination of single particles 1808 copL
>Based on Particle Flow Algorithms (PFA) | <¢—— TPC
>Powerful Particle identification (PID) tools S— ‘ vertex
Jet energy measurement, flavor tagging, etc. - o

Y £2.— N &;.:
-3 b
- P || . ;'\-i‘-:.-'- : e S FCAL EcaL FTD
Yy ""‘%,:;.«.... Yy _._‘i'.."" Yoke/ Muon HCAL
e =) i
Paesee o Pt R T
e o
Ejer = Eccar T Encad Ejer = Errack +E, + E,
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Preselection of qq signals I

> Once we have the reconstructed pfos of the events with different targets:

~We cluster the signal in jets (VLC algorithm):
The algorithm packs together the PFOs into two jets.
Signal is expected in a back-to-back topology (but not the backgrounds!)

° Most of the background is radiative return (yqq)

° And most of the data is background!
— x3 for e e*r and x6 for ere* at 250 GeV
— x4 for e e*r and x7 for ere* at 500 GeV

~Then we apply different cuts to the signal to remove the background processes

o | ettt AL I AL ID AL IE AL IE IR IL I AL I AL LA IS
e 4 q ie_ Z e
i
Zly : o Ve
i
et q ot 7 et
8 -
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Preselection for 250 GeV 15D
ILD

e el — q7, g=udsch, 250 GeV, XX fb”

5. _I T 1T | TTTT | TTTT ‘ TTTT ‘ TTTT ‘ TTTT | TTTT | TTTT ‘ TTTT ‘ TTTT

Cuts: VLC Algorithm parameters: § 1.4 .

. K _,<35GeV * R=1.0 o L ]
« My, >140 GeV * y=00 121 B
« Charged N pfos * B=10 s E
* Photon veto T 1
. Y,,<0.015 " B
— 0.6/ .

Efficiencies ( %) i i

R | bb ¢ qq(uds) ISR |S/B 0.4 —u Y2 Y4 (q-udsch) —

64.7 | 64.6 64.3 0.9 | 23.7 i —s§ _

1.0 0.2 —bb —

68.3 | 6&8.5 68.1 1.1 | 28.1 | <@ |cosB| <0.9 T @ ]

Total efficiency of the preselection for the different quark 00%0‘30‘40‘5&6%'70‘809 71

flavours and radiative return for the chosen configuration T ' ' ' ' ' "~ lcos 8

K oco<35 GeV & m, >140 GeV & NpfosVeto
& Cnpfos Veto & Photon Veto 1 & y23<0.015

(y=0). The second row is for |cosB| < 0.9

Efficiency of the preselection for the different quark
flavours vs the angular distribution of the two jet
system (new samples, final configuration)
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Radiative return event rejection

Radiative Return . |L x10°

2

B
8
o
*
#Ssios'éto
[No Cuts] plos ¢,
i Radiative Return _ ILD .i¢°
8
W 140
120
100
0 0102 03 0.4 05 0.6 0.7 08 09 1 °
[No Cuts] \cos( 0, ]|

e
8
a
*
# pfos jet
[No Cuts] !
. Signal / Rad Return D .o
3 & K
u” 140 "
1208
100,

0.6

0.4

0.2

0

0.1 02 03 0.4 05 06 0.7 08 09
[No Cuts] |oos(8],‘ )\
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2

# pfos jet

[No Cuts]

.
30 35 40
#pfoslet1

Radiative Return / Signal LD

[No Cuts]

04 02 03 04 05 06 07 0.8 09 1

Icos( 6, )\

‘.b)Cl.ab
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Background rejection I

ILD ILD ILD
; : T T T I T T | T T T I T T T I T T T t ;0 16 il TT ||||I|||I I TTTT I TTTT | TTTT I TTTT I TTTT I TTTT I TT |: ; 1 E_I T T T I T T T T | T T T T I T T T I T T T T
+~ 03 ---- Radiative Return 4 = N ---- Radiative Return ] - u -bb ---- Radiative Return
E L 3 1 Eonaf 3 1 Eolm, = 3
- - g 14 = i - -1 Ly o .
o5l — WW 1 2 —Ww 1 8¢ L'Z*EH 9 (a=uds) — WW
- H 0.12 - . C -
B .: C . 102 3
0.2 i 0.1F - 3
¥ —bb 1 r —bb . S0
0.15 F - 4 0.08 |- i —« . 107 F
U — q@ (q=uds) 4 C i — q@ (q=uds) ] 3
- 1 0.06 - i
0.1F 4 C ¥ . 10
i i 0.04 - i ] F
. B —: : ; i. i : 1 -5 =
0.0 i 0021~ /& 7.5 . i
i =r?-T_-,'——'-L_‘:"—"'—mh'““’T—‘-_AT_._,_:r:.- r ._:3 ;, ] L
0 sdeen - | ROy e () L 0 =L 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 LI
0 0.2 0.4 0.6 0.8 1 0 50 100 150 200 250 300 350 400 450 500 005 | 041 0.15 0.2 0.25
photon veto cut sin ¥ photon veto & acolinearity cuts m. . [GeV] photon veto & acolinearity y
acol I, & m. cuts 23
i
®)Cub
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PID via dE/dx: Starting point I

»Not all tracks/PFOs are valid for dE/dx

e ey — qq, q=udsch ILD e e, — qq, q=udsch I |_D
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PID: Preselection

ILD

» These three bands can be used to measure an statistical distance
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s vs ud: k-distance of tracks

»Example of distance from tracks dE/dx and the theoretical values for kaons
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s vs ud: leading charged hadrons

»Different leading track population between s-jets and u/d-jets
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s vs ud: leading charged hadrons

ILD
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s vs ud: k-dist of leading charged hadrons 11D
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2d view of k-distance (s quarks) I

» Angular cuts are performed in these distributions for selection of pions/kaons
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k-distance: statistical significance of the deviation between the measured

dE/dx for a given track and the theoretical Bethe-Bloch value for kaons.
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2d view of k-distance (ud quarks) I

» Angular cuts are performed in these distributions for selection of pions
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Contributions after preselection 1D

> After K LPFO selection (Plots from Yuichi’s analysis)
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Results (ILC250)
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ILD
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Background/signal and Migrations/signal (e e*.) 1D
»| set different WP for each flavor (0.5 for s, 0.6 for b/c)
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