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Motivation

@ B-quark electroweak couplings can be inferred from cross section and forward backward asymmetry
(Afb) observables.

do!

! b
! _ dcosf
| / 4 _ Nr — Np cos

= AT(1 +cos?0) + B cosf+C'sin*9¢ I=L,R

i FB Nr -+ Njp A’ cross section magnitude oc Fiy, Favr, Fia

5 \ I .. . T T 1
A TR B where the A B C are B" asymmetry magnitude o< Fj 4, Fiv, Fav

C! spin flip oc v~ FL A FL,
The b-quark polar angle is defined as a polar angle of the vector
Pob = Pb — Phbs

@ Afb has been measured in SLC and LEP at the Z-pole (showing some tension between both measurements)

@ ILC provides polarized beams that allow already at 250 GeV for a large disentangling of elw.
couplings and a final word on the LEP1 anomaly

e A running at the Z pole is highly desirable to complete the physics picture

@ ILC aims to precision of the %o in these measurements.
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bb-asymmetry measurement

@ All results shown here are for the bb asymmetry
measurement (cos0) using ete— bb, 250 GeV, for
pure left and right handed polarizations.

e /ilc/prod/ilc/mc-dbd/ild/dst-merged/250-TDR_ws/2f-
highM_Z hadronic + ILCsoft v01-17-06

e Fach sample has~250 fb!

@ Preselection

e ee* KT jet algorithm with 2 exclusive jets
e Btag(j1)>0.9 && btag(j2)>0.2 (against qq)

e events with a photon with E>40GeV or
m(j1j2)<180GeV are rejected (Cut against Radiative

return)
e Mm(j1)+m(j2)<120

Simulation of a bb
event at ILD (S. Bilokin)

This is a DBD analysis
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b-asymmetry measurement

@ The goal is to measure the asymmetry basically by measuring the direction and charge of the two final state

jets and their charge. How?
@ We have two methods to identify b-jet charge, called Bc and Kc methods

Bc: With the full vertex charge measurement (associated to the b-hadrons decays) (~5 tracks per jet)

Kc: With the charge of K-mesons (identified by the TPC), from B-decays. (~1 track per event)

@ The observable measurement relies on the efficiency of reconstruction of tracks.

@ The track reconstruction efficiency is not 100%, therefore the purity of Bc and Kc methods is not 100%: it is

~80-85% for both.
@ To correct for charge calculation mistakes we use double tagged events:

e We keep only events that have compatible charges in both jets or in the same jet.
e |n the first study from S. Bilokin, only pure Bc-Bc or Kc-Kc categories were used. Including crossed categories
(Bc-Kc between different and/or the same jet) we increase the statistics of the sample by a factor 2.5

See back-up slides for more details.
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Track/Vertex Recovery

@ The jet charge measurement relies on the track and vertex reconstruction efficiency

® ~10% of the tracks/vertexes are lost.

)

Z9.007 | @ No tracking information:
° - [ Other reasons
B0.005 [ Low offset significance _ e These track left O hits in the full detector.
T C [] Nonreconstructed PFO o , _
E C ] No hits in VXD&FTD I e This is only happening ~1% of the times.
20.005F o :
g | [ Notracking information @ But we need fully reconstructed tracks i.e.: were TPC
Eonm'— -Ll"J- segment is associated to the micro-vertexes and the tracks are
- C assoclated to the right calorimeter cluster.
0.003- -I.r"II e |n this case, we have a factor ~10 more lost tracks than the
g -L_rl' “no tracking info" case

0.002

0.001

o 01 02 03 04 05 06 07 08 09 1
Lost tracks/vertexes

in Z- bb events at 250GeV St
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Track/Vertex Recovery

@ The jet charge measurement relies on the track and vertex reconstruction efficiency

® ~10% of the tracks/vertexes are lost.

)

_d.0071- @ No hits in VXD/FTD -
o - [_] Other reasons recoverable 300 — T T T T T T 1 154@
3 0.006F [ Low offset significance < X <
25 Nonreconstructed PEQ e Thetrack segment from Ooggk TPC 1 &
c0.005 \ R . ' -+ _ .
%' E [] No tracking information t[)qgkzo\/rvvéi rr?o—lgaCkl ng cz 200 all silicon :10_8
= C @ ] E
£0.004 connected to the long Q 450 . = J 5
B TPC segment. g inner silicon 1 =
r =z e ]
0.0031 e These particles have 100/ vertex detector P
large uncertainties on [ ]
0.002 the impact parameters, Sor E
K which make them not C ]
0.001[: suitable for vertexin 0 — ' 0
algorithms. 9 90 80 70 60 50 40 30 20 10 O
D_ 1 1 [ [ | 11 1 1 1 e/degrees
0 01 02 03 04 05 06 0.7 08 09 1

Lost tracks/vertexes

in Z- bb events at 250GeV St
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Track/Vertex Recovery

@ The jet charge measurement relies on the track and vertex reconstruction efficiency

® ~10% of the tracks/vertexes are lost.

)

_5.0071 @® Non reconstructed PFO - recoverable
2 - [ Other reasons
B0.006 ] [ Low offset significance _ e Pandora fails to reconstruct PFO from tracks.
= C [] Nonreconstructed PFO , "
g [ [_] No hits in VXD&FTD ! e Dramatic effect at the transition between barrel and endcap
%0.005:— [ No tracking information calorimeters (mostly fixed with the new reconstruction, IDR)
£ 00af h
£0.004 ;7
L vl
0.003— -I_.-l"I J
g cos(0)=0.8
0.002 -L._rr il
0.001

Lost tracks/vertexes
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Track/Vertex Recovery

@ The jet charge measurement relies on the track and vertex reconstruction efficiency

® ~10% of the tracks/vertexes are lost.

)

0.002

_b.007[- @ Other reasons - recoverable

° - [ Other reasons o

2 0.006F. ] Low offset significanc ) e \ertex fitting problems.

0.

= C [] Nonreconstructed PFO

Eo o0sF =] Nohits in VXD&FTD |

(=) I » s . _ - - gum

g | [ Notracking information @ Low offset significance (not recoverable ~1/3 of the lost

Eonm:— -Ll"J- tracks)
- e The reconstructed particle was produced with impact
i p P p

0.003— parameters bellow the detector resolution.

0.001
% 01 02 03 04 05 06 07 08 09 1
|cose|
Lost tracks/vertexes
in Z- bb events at 250GeV o mz
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Track/Vertex Recovery

@ Result of the recovery a la S. Bilokin (see more details in the back-up)

)

$.007 - =
z>r 2 005
C =0.005
£ - ] Other reasons ° - [ Other reasons
EO.UOB - D Low offset significance B L D Low offset significance
e ™ 0
g r Nonreconstructed PFQ = 0.0041 Nonreconstructed PFO
'Eo 0051 | I No hits in VXD&FTD g - N D No hits in VXD&ETD
= F No tracking information £ = o .
-‘E a — g 2 . [ No tracking information
S0.004 UEJ 0.003-
oocaf- Recov. :
E 0.002—
&mmiﬁr,mﬁ_dmrﬁ‘"“ﬂuﬁpﬂﬂr L
[ 0.001
0.001
0
0 0y

@ ~50% of the lost tracks are recovered. Good improvement do the PFO assignment and solved fitting issues.

@ Still improvable: large amount of lost tracks on the forward regions and only partial restoring at cos(8)=0

® The recovery is applied after jet reconstruction and b-tagging - recovered tracks are only “linked”
to already existing jets.
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Detector Correction issue: Intro

40000

35000

entries / 0.05 rad

30000

25000

20000

15000

10000

5000

Irles, A.

ete,— bb @ 250GeV, 250 fb™

PR

Z.. parton level

parton level (reco cuts)
—— signal (cheated charge)

| FE: G . .

@ The track restoring, as it is now implemented at
already final jets, helps in the improvement of the
charge measurement.

e The jet kinematics is not recalculated.

@ The charge measurement is still not perfect (purities
of 0.8-0.85) but we know how to correct the mistakes
using a data-driven correction (see back-up)

@ Let’'s focus now in the “ideal” distributions

: cos(0)
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Detector Correction issue: Intro

g _III|III|III|III|III|I|I|III|IIIIII:III
S 400001
= " ete,— bb @ 250GeV, 250 fb
~ 35000
2 - = parton level
T 30000 parton level (reco cuts)
~ —}— signal (cheated charge)
25000 —
20000~ i §(14 co0s%0,)+Acoshy
15000:_ Fitin a “safe” interval
- |cos(theta)|<0.8
10000{—
5000
o
-1 08 06 04 -02 0 02 04 06 08 1
: : cos(6)
e LLL
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Detector Correction issue: Intro

g = 4L | e | e | gl | fEidh | il | i | S Sl E i, > 10 TTT1 S I L B | FE T Ty T FT T 1 | 0 B B | FEET | f5F O B | S IR |
40000~ i g EFERR | | | | | ! ! 5 e
= - ete;,— bb @ 250GeV, 250 fb™ = =
35000/~ 5
2 = i partonlevel fu
& 30000 :— parton level (reco cuts)
~ —}— signal (cheated charge)
25000 —
20000 S(1+ cos?0y,)+Acos6;,
15000:_ Fitin a “safe” interval - : : : ; A : ; ;
C |cos(theta)|<0.8 _4:_ X = parton level - .
- e X = parton level (reco cuts) . & e
10000 :_ = X S|gnal (cheated charge) ol
- | K P e T TONCE 5 N £ S CH s
5000 - ILD work in progress” il
= _I 0 ' N | | L Ll | | 0y | | Loy | |1 (0 | | T | | O O | | T o | | L} I
s e rEE R R e
0 1 + cos(6)
: COSt0) e Pull values averaged for positive and

negative cos(0)

@ The acceptance issue is already visible at cos(6) ~0.75 (black curve)

@ The chi2 of the signal (red curve) it is already bad in the barrel - this is clear now thanks to the

enhanced efficiency . mz
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Detector Correction issue: Intro

2 entries per event (all events)
62000 [ @® What is the origin of the discrepancy in the

barrel?

60000 @ Let's go back to the jet level

— parton level

55000

— reco level

50000
@ Look to the Jet/quark angular distribution for ALL

45000 simulated EVENTS.

e Thereis atendency to reconstruct larger angles

40000 (in abs. value) angles than the generated.

35000 e Compromised angular reconstruction.

30000 T | | | L1 | ‘ 111 | 11| ‘ [ 11 ‘ 111 ‘ 111 | 1 1| ‘ 111
-1 -0.8-0.6-0.4-0.2 _0 0.2 04 06 0.8 1
cos(theta) of the jet or the quark Resolution effects are seen as a few percent level

acceptance issue in the barrel region.

Yot
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How to correct for detector effects?

6 Resolution + acceptance iSSueS. HOW Can We ﬁX g 1.17I TTT T TT T 1T T T 1T T 1T T T TT T T TT T T TT T T TT T 1T 1]
them? < ~ Correction factor, normalized to 1 ]

o L |

_ . ) 5 N ]
@ Naive approach: apply a correction fudge factor and £ 1 B
avoid the forward region R = I ' .

e Correction factor = (truthreco level / parton_level)* 0.9 ]

C P

e This factor includes correction for acceptance and i ]
resolution effects. 0.8 ]

07 -

0.6 a

01 02 03 04 05 06 07 08 09 1

|cos(8)|

Correction factor of ~5% in the barrel region

(and it would be larger than 15% in the forward region but this is excluded from the fit)
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Fits at parton level: eL (250 fb!)

g L P [ R [ ) VB VR V) R P[5 I ) P P |||:||| b>< 10IIII|IllllllllllllllllllllIIIlIIIIl""-||II.||||
> 40000 . § | I
0 : i : : i

E ere,— bb @ 250GeV, 250 fb™ 5

& 35000 2 :

2 &5 partonlevel

§ 30000 F— signal (+ full detector correction) 4

............ fit
———— signal (w/o detector correction)

25000

; 0
20000 ; S(1+ cos?*,)+Acosby,
: 2
15000 Fitin a “safe” interval - g ; T : .
|cos(theta)|<0.8 4 X =signal + full correction .5 e e
- ——— X=signal w/o correction S
10000 b —— X parton Ievel """"""" AR T
B PR S e RS TRE S SRR v ST SO ARSI (RO
S0 E ILD work in progress = f &
o _I L1l | I B I | | A e 7 | | 9 O O | | L LS I | Sl | Lt i | . | B IS | i1 I
0 e vod o2 e A 0507 DT 00
o Y. . . . . . . . + e
! cos(6) cos(6)

@ A good chi-square is recovered after applying the detector corrections.
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Prospects for 250 fb! (left polarization)

Nr — Np arton
Apg = AR™"=0.7078+0.0014(0.20 %)

Np + Np

Achievable stat. precision after applying selection efficiency:

AR (selection eff)=0.7078+0.0023(0.33%)

Irles, A.

AR (selection eff *)=0.7078 +0.0036 (0.52 %)

- if we don’t use kaon ID

Foat
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Arp

Nr — N3
Np + Np

Prospects for 250 fb! (left polarization)

parton
Ap,

=0.7078+0.0014(0.20 %)

Achievable stat. precision after applying selection efficiency:
AR (selection eff *)=0.7078 +0.0036 (0.52 %)

AR (selection eff)=0.7078+0.0023(0.33%)

Preliminary results:

Irles, A.

dA

reco+ corrected

fb

=0.38%,

- if we don’t use kaon ID

reco +corrected

Ap
o =100.19%
b

Foat
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Prospects for 250 fb! (left polarization)

Nr — Np
Ars = YW AR""=0.7078+0.0014(0.20 %)

Achievable stat. precision after applying selection efficiency:
AR (selection eff *)=0.7078 +0.0036 (0.52 %)

AR (selection eff)=0.7078+0.0023(0.33%)
- if we don’t use kaon ID

Preliminary results:

reco +corrected
AR o= (.38 %, f”Amn =100.19%
fb

reco,noncorr.

dAR" """ =0.34%, P ———=99.4%
/Xﬁ?ron

The impact of the correction is already larger than the statistical

uncertainties for a luminosity scenario of 250fb!
x Nl
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Can we reduce the size of the correction?

@ Would the resolution improve if we use the restored tracks for the reclustering of the jets ?

@ Exercise 1, try to compare the jet direction calculated with all PFOs with the direction using only tracks
from secondary vertexes.

e The matrix is more diagonal, although the migrations are larger.

X&ga jet direction only from tracks x10°
5 0 -1
— 252666 2 — 200
£ 08 & oo
(%] ) ~
: :
0.6 200 © _
- e )
123494
0.2 150 . —1 120
113412
0 M 100
-0.2 100 -0.2 ﬁ 80
-0.4 -04 60
-06 50 -0.6 40
08 -0.8 20
B 1 -08 -06 -04 -02 0 02 04 06 08 1 -1 -08 -06-04-02 0 02 04 06 08 1
cos(0) Cos(e)quark
quark
xw . LLL
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Can we reduce the correction?

@ Exercise 2, compare the resolution matrix made using only tracks before and after the restoring of tracks.
e There is a global improvement of in the diagonal and nearest bins.

after recovery
before

)

jet direction only from tracks (
1.1

1.08
1.06
1.04
1.02

0.98
0.96
0.94
0.92
0.9

;
-1 -0.8 06 04 02 0 02 04 06 08 1
cos(0)

quark

@ The main issue is that the recovery process is applied with already reconstructed objects

- we need a reprocessing of the samples with the restoring done at the beginning to measure the real impact
of the lost tracks in the resolution. *h : ‘ :

PRESTIGE
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New Tracking / Reconstruction Improvements (bb, 500GeV, left pol.)

® DBD Before Recovery ® IDR, large model
|

A§ 0.01 ; | --§ 0. :
20.009F [ Other reasons | Eo_uog £ [ Other reasons
3 © [ Low offset significance : B £ [ Low ofiset significance
EO-UOB £ Nonreconstructed PFO | %0‘008 g Nonreconstructed PFO
50,007 | -] Nohits in VXD&FTD | £ 0,007 . ] No hits in VXD&FTD
2 E [ No tracking information l ‘% F [ No tracking information
20.006 : 29006
c - sy
i £ I 5 C

0.005 | 0.005[

0.004 - | 0.004E-

0.003f
0.002F

0.001F

111 | 1
00 01 02 03 04 05 06 07 08 09 1 l [1)= RN RN
|cos8| | 0 01 02 03 04 05 06 07 08 09

_ . e ] "
@ The new reconstruction solves the “horn” issue in the transition of barrel/endcap calo.|

@ The “other reasons” case (vertex fitting problems) is worst but we expect that will be solved after reprocessing
the vertexing taking into account the IP smearing.

@ The issue in the nearby of the TPC cathode is still present, although it is smaller at 500GeV.
@ Is the 500 GeV bb case extrapolable to the 250 GeV? The differences look substantial.
* *
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Summary/Conclusions

@ With increased statistics we get sensitive to subtle detector and reconstruction effects. This observation will
most likely be amplified one we would have 2ab-1.

e | e acceptance and resolution issues.

If these effects are not corrected, we need:
@ To apply a MC fudge factor to the data

e This factor sizes 5-6% in the barrel region.
@ Exclude the forward region from the fit

To continue making progresses in the understanding of this issue we would need to:
@ Study the impact of the new reconstruction algorithms at 250 GeV

@ Reprocess the samples to recover at an early stage of the reconstruction the lost information (/.e. lost tracks
because the hits in the micro vertex are not associated to a TPC segment) that may spoil the angular
resolution of the reconstructed jets.

Fout
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Irles, A.

Back-up slides
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Motivation

Such differential cross section and Afb measurements are

excellent probes for new physics searches if measured at
the %o level

Irles, A.

0.23099 * 0.00053

= 0.23159 & 0.00041

1.23098 £ 0.00028

0.23221 + 0.00022

- 0.23220 + 0.00081
———%— 0.2324 £ 0.0012
IH 0.23153 + 0.00016

2 dol:11.8/5

e Aal? = 0.02758 + 0.0(035
= m,= 178.0 + 4.3 GeV

T
0234

zZ . Z
9z /9z
Light top partners Alternative 2
[ ]
20% =
ILC Precision
10% &
RS with Z-Z" Mixing SM 7 7
— = = = = 9%/ 9%
-330% -20% -10% 10% 20%
® 4D Composite Higgs Models
Light top partners
Alternative 1 ® -10% @ Light top partners
Little Higgs
5D Emergent
® -20% RS with Custodial SU(2)
Composite Top
Yot
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Process overview

@ The goal is to measure the asymmetry basically by measuring the direction and charge of the two final
state jets. How do we measure the charge?

. Example
Process overview K- o
U 3
* Hadronization and decay modes of b-quark: - mﬂ“‘*' o
I\ .
— TR P I
B U mml\unl\\m"“ s ' <
& . _mmm i -,\111111"_ ] )(l - %
_ iy i
b-quark ‘)}% ) A Q (
. /% » 1 1 | _“‘
b
) I,,’//, i l N -~ . v
: 4 % L
- B-meson 90% “n !
“, /

b-baryon 10%

>

DD-pair 10+10% , \
- 0 ‘ %,
c-baryon 9+3% » 4 High-multiplicity? £ \s
D-meson 80% Three vertices?
(15% in generator) U v .
K

~10,
others ~1% Secondary vertex

Bilokin S.
- ECFA LC Workshop 04/06/16
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Track/Vertex Recovery

@ The jet charge measurement relies on the track and vertex reconstruction efficiency

e No tracking information - the MarlinTrk algorithms fails to recon-
struct the track. This category is tiny - only 0.93% of the generated

)

e No reconstructed PFO - the PandoraPFA fails to create the PFO
from a reconstructed track. These tracks are discarded by the LCFI1+
algorithms - 3.2% of the generated prongs;

0.002

Ebm?z [ Other reasons PTOLES;

Eéo.noa; % :Z:;:i;?g::s;a:; I e No associated hits in the VXD or FTD - the track segment from the

Eonosi [ N hits in VXD&FTD ! - Vertex Detector or Forward Tracking Disks was not connected to the

% [ [ Notracking information long TPC track segment. These reconstructed particles have large

'E 0.00a" -LI"J- uncertainties on the impact parameters, which makes them not suit-

. - 1 able for vertexing algorithms. They constitute 2.% of the generated
0.003(— -L.r'I prongs;

0.001

B Y ey I 3 e Y o Low genera.t.ed I‘nomentum or offset - the reconstructed partlcle‘ was
[cose| produced with impact parameters below the detector resolution -
3.1% of the generated prongs;

e Other reasons connected to vertex fitting problems - 1.7% of the

generated prongs.
x [At
PRESTIGE
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Track/Vertex Recovery

@ Recovering the lost tracks/vertexes
IP — interaction point (primary vertex) , s — secondary vertex, t —

point of closest approach of a track, p — reconstructed momentum,
€ - offset of a track from primary vertex € / o =dy / Ody + 20 / Oz,

T

p20

peo

(a) Missing particles (b) Background (¢) Purity map

@ This process is run over reconstructed and b-tagged jets. The recovered tracks/vtx are linked back to the jet but

S
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Track/Vertex Recovery

@ A. Irles (bbbar 250GeV, DBD)

g g
a [ 2
@ 08 ° F
E 08
Sgo.sf— 5%’ . I
E n 08~
o7k A E T
E . _ . o7f -~ f
08 g o o » g F “-'.‘f
b g ig‘ﬂiﬂ gr" osf w
= _ﬂi&i F E >,
0.4 ) 5[ ug”
03 :,?
0.4
02 ] .
03
! SR T A S P I A
: 0.2 0.4 0.6 0.8 1 0 20 40 60 80 100 120
blag 1P|
z 2
a2 [ g2 I ILD
YIS @ [ —— After recovery
§ L g 0o
gt —— i § °F -~ Before recovery
- —tgr— -
08 —— Y e r
E = 0‘3__
07 R u
c —_— ?‘- e M‘,M"‘%
£ ——r— - o7l dno b .
osf T . T . !.‘\u,o.mﬁqﬂ “
C - F - "
o5 ~~ 06l 'ﬁﬁ‘ﬂ“
F L c.
04af L '
£ 05 “*
oaf e - 4
Eovsed oo by by by by Ly RN PR A IR BRI
0 2 10 12 0 . : X 1
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Track/Vertex Recovery

@ Result of the recovery

Tracks in 2-Bjet selected events

90000

Ntracks

80000

70000

60000

50000

40000
30000 [
20000 [
C - btag250, no trk recovery, p=2 GeV btag250, trk recovery, p=2 GeV
10000 [—
__ 1 1 1 | 1 1 | | 1 1 | | 1 1 | | 1 1 | | 1 1 1 | 1 1 1 | 1 | 1 | 1 | 1 | 1 1 1 =
-1 0.8 —0.6 0.4 0.2 0 0.2 0.4 0.6 0.8 1
cos(8)
track

® The recovery of tracks has a large impact but:

e Still there is a big drop of acceptance of b-jets in the calorimeter transitions and in the forward
regions.

e Also a small efficiency drop is still seen in the center of the detector.

e What is the impact of these inefficiencies? L5
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B-jet charge measurement: double tagging

@ The method relies on the jet-charge measurement, which has a given purity.
@ Errors in the charge measurement will migrate events from +cos(theta) to -cos(theta) and viceversa.

@® The migrations are fixed by determining the purity of the charge calculation using double tagged events with

compatible and uncompatible charges
+ q2 Ntotal

+ - — N2
accepted Naccepted p Ntotal

accepted

N rejected - 2 pq Ntota\

e p=purity, g=1-qg; "+" means positive angle

@ Six double tagged categories are defined (as a function of the different charge measurement methods applied to

the two or only one jet)
@ The use of TPC for kaon identification (Kc method) enhances the statistics by a factor ~2.5

AN )
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@® To be done

Irles, A.

Charge measurement methods
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Charge calculation categories

® 2016 approach, only two categories are defined @ New approach: 6 categories are defined.
* BcBc opposite jets and at least one of the jet without e BcBc opposite jets and | do not care about Kc. Category
Kaons. 1 (non exclusive)
e KcKc opposite jets, and at least one jet without e KcKc opposite jets, and again | don not care about Bc,
measured charge with the vertex Category 2 (non exclusive but not category 1)
@ Total eff ~ 12-13% e BcKc_samel in the same jet (the one with higher b-tag)

with the other jet Kc and Bc =0. Category 3 (& not
category 1-2)

e BcKc_same2 the same than above, but in the jet with
smaller btag. Category 4 (& not category 1-3)

e BcKc, opposite jets, with the other Kc and Bc =0.
Category 5 (& not category 1-4)

e KcBc, opposite jets, with the other Bc and Kc =0.
Category 6 (& not category 1-5)

@ Total eff ~ 31-32%
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Charge calculation categories

250GeV, eR,DBD
Step Eff Step Eff
Preselection: 67.2% Preselection: 68.0 %
BcBc: 12.8% BcBc: 12.9%
KcKc: 53% KcKc: 5.3%
BcKc(jetl): 6.8 % BcKc(jetl): 6.9 %
BcKc(jet2): 2.7% BcKc(jet2): 2.7%
BcKec: 1.6% BcKc: 1.7%
KcBc: 1.5% KcBc: 2.5%
total 30.7% total 32.0%
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Track/Vertex Recovery: impact on the measured purity
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Performance of the charge correction based on data
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g 35000 — B — @ Left plot: comparison of the result of the p-q
2 - efeg;— bb @ 250GeV, 250 fb™ 7 method (red) and the reconstructed distribution
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Results

Before correction & bkg subtraction

Before correction & bkg subtraction
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@ Reconstructed distributions before any correction.
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€ &, — bb, 250GeV, 250fb”
—+— Signal, selection eff: 29.8%
I g 0.73%
I Radiative return 0.53%
WW 0.05%
I ZZ 0.50%
HZ 0.36%
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Detector Correction issue: going back to the jet level

@ Lets look at only a couple of bins.
@ For the 0-0.1
e 16/638 events are generated
e 143512 (85.6%) are reconstructed in the correct bin.

e 24126 go to different bins.
e Only 18921 events are migrated in from different bins.

@ This will be seen as a 3% of acceptance loss !!

@ Recovering tracks can slightly improve the selection after btagging
but the impact of the migrations is still large.

@ If the tracks would have been added to the jet... would the
resolution matrix improve?

0 02 04

cos(6) . i
quark FRESTICE
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Detector Correction issue: going back to the jet level

@ Exercise, try to define the jet direction using only tracks from secondary vertexes. AFTER VERTEX
RECOVERY.

@ The matrix is more diagonal, although the migrations are larger.

; jet direction only from tracks x10°
soso7e] | 200
_ . : — 180
@ Repeat the same exercise for the bin 0-
0.1 . — 160
e 156595 events are generated — 140
e 113412 (72,4%) are reconstructed in
the correct bin. ' o 120
e 43183 go to different bins. 100
e and 45803 events are migrated in
from different bins. ' M 80
e - Acceptance loss of 1.6% _ 60
20
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How to correct for detector effects?

©® Option a) @ Option b)

e Correction factor = (truthreco _level / parton_level)* e Corrected = M x Reco x (Acceptance)?
(atPartonLevel)

§ 1 -1 : - % 1 -1 CrTTT T T T T T T 1T 1T T 1T 1T T 1T T 1T T T 1T T 1T 11 T T 1T T T T 1]
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@ This factor includes correction for acceptance
and resolution effects.
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Impact of using the vertex restorer: efficiency
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ILD geometry
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