Heavy Quark cross section and forward
backward asymmetries at ILC250

Adrian Irles* on behalf of the ILD collaboration

Y
Sl N g
N »A;‘ )
%, i

and the 1JCLab/Tohoku U./IFIC HO-ILC team
*AITANA group at IFIC - CSIG/UV

. IFIC SSSSSSSS CSIC A5,
nll ‘|
.h) CLab /} »3%3] i

IreneJohot s INSTITUT DE FISICA ']]l A VNIVERS]TJ\T \\
ror o CORPUSEULAR € [D@'VAIFNC“\ ‘ff{%//
el RIS e yaue TOHOKU

IIIIIIIIII

AITANA

M A T TE R TECHNMNOGLZOGY




Y | ."P

Updated results with the newest and
more realistic mc2020 simulations



Two fermion processes IHC A

P Differential cross section for (relativistic) di-fermion production

e b do , ,
7/~ dcosG( Ler2>ff)=Q..(1+cos0)'+Q,x(1—cosH)

do oy
et b dcose<eR e;>ff)= QRR(1+COSE)) +Q,p, (1— cos@)

e The helicity amplitudes X, contain the couplings g,/g, (or Form factors or EFT factors)

13
e |eftzright (characteristic for each fermion)

p Only beam polarisation allows inspection of the 4 helicity amplitudes for all fermions
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Observables [FIC A\

INSTITUT DE FISICA

ORPRUSCUEA

p Quark (fermion) electroweak couplings can be inferred from cross section, Rq and forward backward
asymmetry AFB observables.

0_ _ Quark identification. No need to
ﬁgt_r ‘/Fhad(z pole) —®» measure an angular distribution
>R =0,/ 0444(s>Z— pole) (but possible)
e b
Z/y
/ do

N _ d cos© T
€ b Angular Distribution.
NF —NB /

Quark ID + charge measurement
Nf + Np (quark — antiquark disentangling)

Gives access to all left/right
couplings.

Normalized quantities are highly preferred:

to control (remove) systematic uncertainties
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Measuring Rb and Rq



Double Tag Method [FIC A\

p Assuming that:

g.=c—tagging eff .

® Minimal contribution from the backgrounds & = x—quark mis—tagging effi .( prob of tagging x asc —quark)

® the preselection efficiency is the same for all flavours (1+p)=angular correl.term

fltagzgc Rc+r§I;Rb+g;IJs<1_Rb_Rc)
f2tag:€i<1+p)Rc+rg\bij+:9;s_§<1_Rb_Rc)

/

Measured
quantities
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Double Tag Method [FIC

p Assuming that:

® Minimal contribution from the backgrounds

® the preselection efficiency is the same for all flavours

fiag=6R.A+ER,+55(1—R,—R,)
fog=-(1+p) R+, R, +e,, (1-R,—R,)

7 ™

Measured !nputs (MC or
quantities independent
measurements

ILD .
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Double Tag Method [FIC

p Assuming that:

® Minimal contribution from the backgrounds

® the preselection efficiency is the same for all flavours

fltag:‘gR_-l-rgl;Rb-l-g;IJs(l_Rb_R_C)
faug=&(1+0)R+5, Ry+6, (1-R,~R,)

7 ™

Measured !nputs (MC or
quantities independent
measurements
PHYSICS!
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Double Tag Method

p Assuming that:

® Minimal contribution from the backgrounds

® the preselection efficiency is the same for all flavours

fiag= & R+% Ry+ £ (1= R, —R.)

f2tag_8 <1+IO>R +€b2R té

P We are interested in Rc / epsilon_c (or b)

uds

~ o2
f2tag_ 6CRC
with

BKG =0

Pres  oPres , opres
gb gc 8uds
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What about the backgrounds ?

Not a problem at Z-Pole runs
ILC250 ?




Preselection

p Event selection » backgrounds from radiative return (x10 signal) events and WW/ZZ/HZ

Rad return bkg

Signal
Polarization O+, Ey <35 GeV )[fb] O, g\ Ey > 35 GeV )[fb]
bb T qq (g = uds) bb T qq (g = uds)
€1€R 5677.2  8518.1 18407.3 205314 183638 57651.3
€Rel 12832 3565.0 5643.5 12790.8 118108 36179.5

Diboson bkg

Channel Je;fj;ﬁ-x [th] U’-“Ffﬂ'x [th]
X=WW = qg,4:¢:44 14874 .4 136.4
X =27 — adia~dn 1402.1 605.0
X=H7Z— q9,H 346.0 222.0

ILD
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Preselection [FIC A\

p Event selection » backgrounds from radiative
return (x10 signal) events and WW/ZZ/HZ

Signal Efficiency (%)

bb cc qq (uds) RadRet WW 2z qqH
» Cuts 1000  100.0  100.0 287.0 449 4.3 1.0
® Cl1-2: Energy_photon Kreco < 35 GeV & 2jet inv_mass > CcuT 1 811 80.9 - 203 6.2 0.6 e
140GeV CUT 2 80.8 80.9 81.0 18.6 5.8 0.6 0.2
%_ CUuT 3 80.8 80.5 80.0 10.4 5.8 0.6 0.2
(Cuts for events with ISR escaping the reconstruction) | CUT 4 80.8 80.5 79.9 10.3 5.8 0.6 0.2
CUT 5 717.7 77.2 75.9 4.8 6.0 0.6 0.2
® C3-5:photon removal cuts CUT 6 64.0 64.1 63.3 3.8 15 0.2 0.1

(veto events with reconstructed ISR photons)

® (C6:y23<0.015 -->y23=2vs 3 jet likeness . o
Signal Efficiency (%)

(cut against dibosons) bb cc  qq(uds) RadRet WW  ZZ  qgH
1000 1000 1000 5620 13 57 21
cuT1 8.0 810 812 414 02 09 03
CUT 2 808 809 812 380 02 08 03
2 CUE 807 806 802 176 02 08 03
W ~K, = 206V A cut 4 807 806 801 174 02 08 03
sin'¥ ., +sinb, + sin6, CUT 5 77.5 77.2 76.2 6.9 0.2 0.8 0.3
CUT 6 640 641 636 58 00 03 01

0
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Preselection [FIC A\

p Event selection » backgrounds from radiative |

I_
O

return (x'lo signal) events and WW/ZZ/HZ )é 1.4_||| T[T T T T[T T T[T T[T T[T T rrrr[T b}HfJnléfbb}ééé_
a L -

p Cuts w = -
- 1.2~ — X=signal b-quark —

® (Cl1-2: Energy_photon Kreco < 35 GeV & 2jet inv_mass > e X= signal c-quark ]
140GeV L —— X= signal uds-quarks i
(Cuts for events with ISR escaping the reconstruction) 1__ X=bkg rad ret -

® (C3-5: photon removal cuts i i
(veto events with reconstructed ISR photons) 0'8__ ]

e C6:y23<0.015 -->y23=2vs 3 jet likeness R e e i
(cut against dibosons) 0'6__ -
04— —

0.2— =

0_ 11 | 1 1 | | I | | I | 11 1 "_‘_‘_I 1 | 11 1 | | I | | I B

0 01 02 03 04 05 06 0.7 08 0.9 1

Cuts 1-6 100504

2
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Flavour tagging IHC A

p Dedicated tools for vertexing and flavour tagging:

2 TAID] | earemsoebeya ;
A ] LCFIPlus (for lepton colliders)
o) L 4 bbkg. IDR-L . ” .
% 10—1 - L b bkg. |DR’$"'.'.‘,“'1"_: . . . .
o Il S ] ®* A high-purity secondary vertex finder based on build-up vertex
2 | o \ ] clustering,
8102 4 A . . . . . . .
m i / : ] ® ajet clustering algorithm using vertex information
- & _"v;“' 1
107 ;;" __________________ B ETTEF_{_ _____ i ® and multivariate jet flavor tagging for the separation of b and c jet
fe ¥ + uds bkg. IDR-L ]
H ; - uds bkg. IDR-S 1
10—4 @1. A R R R
0 02 04 06 08 1
Ctag rate .
Design goals
(oo SR U 3. o W B IR0 I
- F i 6q,(s=500GeV 5 .
- i ”;Dbk - 'j“s v * Impact parameter resolution
- ¢ bkg. g ! .
g 107 Lebkg. IDR’S* U(do) <5410/ (p[GEV] 5|n3/28) Vigg
O = : |
S | W 4B A .
510_2 g 3 « Transverse momentum resolution
© v ! E .
s / o(1/p7) = 2 x 10° GeV'' @ 1 x 103/ (py sin'/20)
rARF AN
107 # w"'rj—:uds bkg. IDR.L 3
r e g.IDR-L ]

- & ]
- L - uds bkg. IDR-S 1

0 02 04 06 08 1

10
A Btag rate
N
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Double Tag Method [FIC A

LD

INSTITUT DE FISICA
CORPUSCULAR
NO N1 N2
(preselected ev) (jets with tag) (events with double tag)
<[ | (!QLD w . X0 L
:IIII \\I\:IIIIEIIII TTTT TTTT[TTTIT T dvb}'l{fnpr rese FrTTT TTTT : TTTT TTTT[TTTIT[TTITI T I TTT FP =
2045 ' 2 o |
= -
3 0.4 [} S 16 :
035 - 14
03 12
0.25 | 10
0.2 8
0.15 6
0.1 4
0.05 2
0 s e S e S s e e g o e R = o B r 1 -+ . . -
0 0102 03 04 05 06 07 08 09 1 %0 0102 03 0.4 05 06 07 08 09 1 0 04 02 03 0.4 05 0.6 0.7 0.8 09 1
€] 29 €h 2y — CT MG-2020. Lum = 900 fb” |COS ethr‘l €] 50€h o — CT MC-2020. Lum =900 fb”! |COS ethr_l €] 30585 30 — CT MC-2020. Lum =900 fb™" |COS ethr‘l

L,80% R 30%

flmg— WI-Bl9) — (N jets with1c —tag)/(N preselected jets)

2(NO—Bkg)

f21aq %ﬁ,ﬁg; (N eventsdouble tag)!/( N preselected events)
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Results (el pR 80,30, c-quark) [FIC A\

D
g 50;* E——— HH;_‘:»‘I}V‘OI"’#M}‘)!I \léén: g 551 T L T Udls‘ele‘llfC:il(:Igfoo;g;;e‘SSE ’-??:147I T T T T T T WO‘F!?;!?I]BFO(TG.IS&
C e e e ] r voseooens ! A 0, ] == F _— 0, E
Nl ;;:Methnd . . Q 45 [ e T uds-eR_pL(100%) ] = eL_pR(100%) ]
40 - — L“LL‘ ] Ed)_ 4 F . — g::lﬁ:%fggg‘,ﬁg — 1.2 - ~— eR_pL(100%) ]
35 f_ e e L‘L f 35F . 1 PP S " A,&i 1
r . N “_.'.‘ ' ] Tt Lieat ias o =t =t uman o AV E 7
30 - . ] F - |
: ; : i o :
25 — - 25 e \_ L i
20 - nE 2f : X: 0.6 i
15F : 15¢ i 3 0.4}
10 - = 1F -+ et B i
- H - g 0.2
= = o ——— 1 L ]
0 _I 111 L1111 1111 1111 1111 1111 1111 1111 L1l 111 I_ 0 : 1 1 1 1 Il Il 1 1 1 Il 1 b_lw 0 . L L L L L L L L L L L
0 01 02 03 04 05 0.6 07 08 09 1 0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 06 0.8 cos 61
€] 508l — G MC-2020. Lum = -1 b |cos 6y, | e’ - T me-2020. Lum = 3000 15 COS Binrust e'e” — 6T mo-2020. Lum = 3000 fb” thrust

Excellent flavour tagging capabilities expected

Small angular correlations ~0% (similar to SLD, smaller than LEP - 1-2%)

ILD
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Results (eL.pR 80,30, b-quark) [FIC A\

p— 90 LD T 5 [ T T T T T T IL\D —_—— T T T T T T T T T ILID
S :II\\ II\\}\III TTT T[T T T T[T T T T[TTTT Il:Vb}'!‘iﬂ‘ﬁdefééS‘: o\ E Wommprogres‘é; (N - Workmprod;res&
BN - 1 a5k — uds-eL_pR(100%) | F14r - §
_‘.D 80 :“ bovon s c';leat { 9 R uds—eR_pL(1 oouﬁ) R ~— L - eLﬁpR(100%) ]
I I  —— Data Method E ’ = —— c-eL_pR(100%) 1 - N B
70F — E % L c-eR_pL(100%) 121 eR_pL(100%) ]
; ; 35} { :|IIJLIJ|J_|_| PSS BN I SPET 0N I BY EPET R LI I RPEPIT - :
60 |- - r 1 ‘]_u—r ..... LB o e e e o ﬁ—-ﬁ\ ]
- ] 3 ~ : ]
50 :_ “““““““““““““ n 2 5 ; E 08 L _
or ; 2F 1 06 | :
B0 [ . 15 ; é B ]
- H o ! % 0.4
20 - F . s L ]
E E 1 ?"":“3""""‘****"*"" - il ‘*ﬁﬁwwﬂ 0.2 i |
O e SO RS NURUOTET: STt SOSetoe St ot - 0.5 = ’ r ]
E E 0 F 1 Il 1 1 Il Il 1 1 Il 1 1 _‘_3:(; 0 L 1 1 Il 1 1 1 L 1 1 1 Il 1 Il 1 7
0 0102 03 04 05 06 07 0.8 09 1 0 0.2 0.4 0.6 ?;'Ss 5 1 0 02 04 06 0.8 S 91
€0 B o — GT MC-2020. Lum = 900 fb” |cos ethr_l e'e* — bb mc-2020. Lum = 3000 fb’! thrust e'e* — bb mc-2020. Lum = 3000 fb COS Biprust

Excellent flavour tagging capabilities expected

Small angular correlations ~0% (similar to SLD, smaller than LEP - 1-2%)

ILD
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Results (eLpR 80,30) [FIC A\

P Rc=0.248915. | quote all the estimated relative uncertainties.

P Statistical uncertainties (2000 fb-1 of shared luminosity)

e Only stats: Delta » 0.13%

P Preselection uncertainties

® The preselection is MC dependent.... Assume 10% level accuracy
e The flavour selection gives differences of ~1% between flavours. We take this as a total uncertainty .
e Delta» 0.1%

p Can we know the mistagging efficiencies at the 10% level

® | EP estimated with at similar accuracy hep-ex/0503005

® |fyes- Delta ~ 0.05%

® Using or not the MC prediction of rho gives us: Delta » 0.06%
p Can we know the backgrounds at the 10% accuracy ?

* |fyes- Delta ~ 0.08%
» What about polarization?

e Using the estimates from 10.3204/PUBDB-2019-03013 we estimate: Delta » 0.003%
P Assuming 1% precision in Rb: Delta » 0.04%

»s,%,
g Irles A, ILCX202]




Results (c & b) [FIC A\

IIIIIIIIIIIIIIII
CORPUSCULAR

R.(e; pr,80,30)=0.2489(SM —LO)+0.14 % ( stat )=0.16 % ( syst. )
R_(e,p,,80,30)=0.3144(SM — LO)=+0.20 % (stat )+ 0.17 % ( syst. )

C-quark case: systematics are dominated by the flavour selection estimations

R,(e; pr,80,30)=0.1694 (SM —LO)+0.12 % (stat )+ 0.15% (syst . )
R,(e,p,,80,30)=0.1251(SM — LO)=+0.22 % (stat ) +0.17 %(syst . )

B-quark case: systematics are dominated by the background estimation (assumed to be know only at 10% level)

Conservative estimation of the

systematic unc. in both cases

ILD
g Irles A, ILCX202]




Results (c & b)

Irles A, ILCX2021]

Key Message: we reduce the usage of MC
Tools for systematic control to the minimum

We want to measure observables
at 0.1% level accuracy




A

Measuring AFB



AFB measurement: basis

» We are required to measure the jet charge

e Using K-ID and/or full Vtx charge measurement

e K-ID is better suited for the C-quark (Vtx is better

suited for b-quark)

p |deally we would use the double charge

measurements

® To control /reduce the systematic uncertainties

p Today | give only a taste on the K-method

® Results on b/c AFB are being updated

e Cooming soon

ws,)’%,
g Irles A, ILCX202]
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High Level Reco Challenges: Particle ID

20.0

Separation Power
foisd
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T3 IDR-L| « x/K, TOF100
| » /K, combined |
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— kaons
— protons

P For AFB measurements we are required to measure the jet-charge

p Therefore we are interested in a high power of K/pion separation

P Possible solutions: using dEdx and/or TOF - Yellow points

LD

rles A, ILCX2021]
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Kaon identification for the ccbar case [FIC

x10° e,e, — ¢T mc-2020

CL_

S
[ \mTU

WorH ih Prdg

a.u.
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0
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— 1
1
L1

Ib) Irles A, ILCX2021

p Using dEdx separation power:
: 2
signed [(dde—ddeexp_kaon)/Adde]

e dEdx = theoretical curve (B.Bloch)

exp-kaon

® Delta dEdX = experimental uncertainty

® Zero worries about protons



Efficiency / Purity of KID [FIC
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Efficiency / Purity of KID
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Summary

» We show updated results for b/c R-observable and AFB-observable

P ILC offers a unique framework for these studies to reach the maximal experimental precision
® Tiny beam spot

® Excellent vertexing capabilities

e Kaon identification thanks to the TPC

e Beam polarisation

P Comprehensive assessment of systematic uncertainties
® To be updated for the AFB studies

P Experimental per mile level accuracy reachable
® Avoiding MC for efficiency estimations

® Un-sensitive to luminosity systematics

»s,%,
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Motivation: BSM Z’' resonances [FIC A

» Many BSM scenarios (i.e. Randal Sundrum,
compositeness, Higgs unification models...) predict
heavy resonances coupling to the (t,b) doublet and
also lighter fermions (i.e. c/s quarks)

® BSM resonances tend to couple to the right

compohnents.

® Only coupling to (t,b) doublet

> Peskin, Yoon arxiv:1811.07877
> Djouadi et al arxiv:hep-ph/0610173

® Coupling also to lighter fermions

» Hosotani et al arxiv:1705.05282 arxiv:2006.02157

»s,%,
g Irles A, ILCX202]

dgl/gf
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i alternative 2
°
20% +
ILC precision
10% T+ =
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—— --- : i i : : » dg:/8r
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Figure from F. Richard



ILD, a Detector for the ILC T. Tanabe's (30/07) ICEHP/2020 IF IC t\

INSTITUT DE FISICA
CORPUSCULAR
Detector Technologies :
9 ILD Design Goals
Vertex: CMOS, DEPFET, FPCCD, ...
X ILD Features of ILC:
Tracker: low backgrounds, low radiation, low collision rate (5-10 Hz)
TPC (GEM, micromegas, pixel)
+ silicon pixels/strips These allow us to pursue aggressive detector design:
ECA'—‘, . /" Detector Requirements « Physics \
Silicon (5x5mm?) or
Scintillator (5x45mm?) + Impact parameter resolution Hbb cc
with Tungsten absorber o(dg) < 5P 10/ (p[GeV] sin®28) pm e ggtt
HCAL: + Transverse momentum resolution .
Scintillator tile (3x3 cm?) - o(1/p7) = 2 x 105 GeV! @ 1 x 103/ (py sin'/28) Total e+e->ZH cross section
or Gas RPC (1x1 cm?) Jet luti
ith Steel absorber © Jetenergyresolution visi
= 3-4% (around Ej, ~ 100 GeV) H->invisible
All inside solenoidal coil of 3-4 T .- H -
= H->invisible; BSM
C l.l‘ ao Fa _ R. Ete:
Detector R&D collaborations: A e
10

IL) Irles A, ILCX202]1


https://indico.cern.ch/event/868940/contributions/3815726/

Double Tag Method [FIC

» Method used to remove modeling dependence on the efficiency of b-tagging » aiming to the per mil
precision

P The sample consisted on events made of two hadronic jets (qgbar)

e The LEP/SLC preselection consisted on a “simple” veto of Z» leptons events

P The method is based on the comparison of single vs double tagged samples

NO Npresel = [ gpres —signal G q + gpres —bkg O‘bkg] -Lum
1tag c [ pres signal <‘9 acc+ Ep Obb+ gq aq q) + € 8bkg Obkg] 'Lum

NZtag,c_[ 8pres—signal< C(1+pC> Océ+gb Gb5+8q qu)+8§ 8bkg Obkg] -Lum

Ib) Irles A, ILCX2021



Double Tag Method [FIC

» Method used to remove modeling dependence on the efficiency of b-tagging » aiming to the per mil
precision

P The sample consisted on events made of two hadronic jets (qgbar)

e The LEP/SLC preselection consisted on a “simple” veto of Z» leptons events

P The method is based on the comparison of single vs double tagged samples

signal — — .
NO - Npresel - [8pres— signal O ‘] Lum
signal __ .
Nltag c [gpres—SIgnal(g O +gb Obb+8q qu)] Lum
signal .
N2tag c [gpres szgnal( <1+pc) +€b Ob5+8q qu)] Lum

p For the moment, let’'s assume that we know the bkg contribution with perfect accuracy

®* We remove the bkg contribution from the equations

Ib) Irles A, ILCX2021



Double Tag Method [FIC A
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Double charge measurements (b-quark) [FIC A

P Mistakes in the charge calculation due to loss tracks (acceptance issues, mis reconstruction etc) have to
be corrected and estimated using data » Mistakes produce migrations (flip of the cos(8))

P The migrations are restored by determining the purity of the charge calculation using double charge
measurements

e Accepted events, N__, with (-,+) compatible charges

acc!

Nace = Np? + Ng?
e Rejected events, Nrej, non compatible (-,++) charges fee p q

/ Nrej - 2Npq
pg-equation l=9+4¢q

Incognitas: pg and N.

The pg-equation allows for correcting for migrations (finding the correct N) and in particular for the last
and ultimate migration (dilution) due to BO oscillations

B
g Irles A, ILCX202]



Preselection IFIC

P Alternatives to m(2jets) ?

P Estimator of the energy of the photon ISR using only the two reconstructed jets.
® From momentum conservation (if the photon/s are emitted parallel to the beam pipe):
o 250GeV

k| = K, 0o =
o §in¥,, + sin6, +sinb,

— W

Two jet acolinearity Jet angular variables (w.r.t. detector
- . frame)
Pj, *Pj,

IZARIZ8

sin ‘W

acol —

»s,%,
g Irles A, ILCX202]



_Preselection : Kreco

P Estimator of the energy of the photon ISR
P We apply a cut of Kreco<35 GeV

P Some signal events have larger Kreco (~15%)

® Because of detector resolution and double
photon ISR

P Some radiative return events have Kreco<35GeV
(~7%)

® Because the photon(s) has not escaped through
the beam pipe

P Can we identify the photon clustered in one or
both jets and veto these events?

»s,%,
g Irles A, ILCX202]
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Final steps of the preselection [FIC A

P Cut on y23<0.015 (jet distance at which the 2 jet event would be clustered in 3 jets)

p Cut on MmjT+mj2<100 GeV

e e} [L=250 fb” ILD e e} [L=250 "

= T T | T T T | T T T | T T T | T T T | T 4 CU T 177 | LI I LI | L | TTT | 1T I LI | LI | LI | LI I:
g - — e'e*— qq (q=udesb, E <35GeV) 7 o 022 — e'e' qq (9=udosb, E <35GeV) =
© | — &'e"> o (=udosb, E >35GeV) 1 = 0 g — e'e™> qd (q=udosb, E >35GeV) ]
~ = = f— —
g E w Yerf |
3 : ee*— HZ — hadrons 3 2 018 kb e e'— HZ — hadrons B
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ILC250: Event Selection

P Cut 2: veto of events in which the ISR photon was reconstructed and identified inside the detector
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Evpro [ | o Z

2:}0:— —

150-?;_ ;_==—_ = j;;:-::: -'

100

50

—25

ILD
g Irles A, ILCX202]

Cc0S0,-rro

E,-rro

—200

150

100

50

Radiative re

turn
I|Il|

250 ||II|III|III|II

200

events|D

300

250

200

150

100

50




Kaon identification for the ccbar case [FIC A\

10° e,eh, — ¢T mc-2020 LD
=' :I TT | LI | T \ T ‘ T TT | T TT LI T T Work Al Prdgr ‘\5‘:
® I |J_ .

50 B — pio.ns | _

~ — kaons ]
40 | — protons i
30 - L‘ -

20 Hi
10 | L

Se :ondariy Tracks ingetjets L“_Lh
Ll Ll | L ‘ E Ll L Ll -I—I_A Ll

0
—10—8—'6—4—202468?20
signed [(dEdx-dEdx__, /A,

— 1
1
L1

Ib) Irles A, ILCX2021

p Using dEdx separation power:
: 2
signed [(dde—ddeexp_kaon)/Adde]

e dEdx = theoretical curve (B.Bloch)

exp-kaon

® Delta dEdX = experimental uncertainty

® Zero worries about protons

p Could we imagine a factor 2 improvement in the power separation ? (i.e.
cluster counting)




Kaon identification for the ccbar case [FIC A\

p Using dEdx separation power:

10° e, el, - ¢T mc-2020 ILD ) 5
§ :\ TT T ‘ T | T | T 11 T 11 1 ‘:ll‘- WO.Ir’k .f}',‘ 'P‘rdg}'e‘s‘s: Slgned [(d de_d deexp-kaon)/Adde]
50 = — pions i e dEdx, .., = theoretical curve (B.Bloch)
- —— kaons : 7
40 I_ — protons = —‘ i ® Delta dEdX = experimental uncertainty
i ; |_ ] ® Zero worries about protons
30 - .
= 4 p Could we imagine a factor 2 improvement in the power separation ? (i.e.
ool .I’] » i cluster counting)
i H ] ® Then the kaon ID performance will be almost perfect
10 - ho b b b ]
[ Secondary Trackﬁ jet_.s': W i
0 _\ [ ‘ L1 bl ‘ -—Ji L'-!_l—l L 'I.L -I_I_A 1 \_ _
‘10 .8 6 4 2 0 2 4 6 8 10 Factor 1.3-1-4 seems more

2 realistic than a factor 2
signed [(dEAx-dEAX_  /Ag}

With current TPC testbeam
prototypes
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