Outlook

e Update on “stub-like” tracks

e reconstruction software release iLCSoft 2019-01-16

e Validation of release iLCSoft 2019-02-20

e tracking performance (ttbar events @3TeV)
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Stub tracks: theory and simulation )

diséppearing of

e TR from last weeks
;Q otons
+ e+e- @3 TeV => chargino energy E = 1.5 TeV
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&!b Stub tracks: deeper investigation of r

momentum reconstruction
=1 TeV, 0 = 89 deg

from last week
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Sagitta’s formula for momentum l@

+ From equivalence between Lorentz force and circular motion:

mv%/R = qurB =>pr =qBR=>pr =0.3BR
ot [GeV/c], BIT], RIm]
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Sagitta’s formula for momentum @

+ From equivalence between Lorentz force and circular motion:
mvg /R = qurB => pr = ¢BR => pr = 0.3BR
ot [GeV/c], BIT], RIm]

*R=Rc Erica’s thesis

detector layers

particle track
radius of

curvature
~ R

X distance tc#
puter layqr

yll
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Sagitta’s formula for momentum @

+ From equivalence between Lorentz force and circular motion:
mvg /R = qurB => pr = ¢BR => pr = 0.3BR
ot [GeV/c], BIT], RIm]

*R=Re Erica’s thesis

detector layers pgdide track

radius of P
curvature <
~

. k\
/ \\_R
\\

c .
\d half distance ~— | d 2
N~ | inner - outer : 2 _ D2
A\ distance to hit oA s /sagltta\ particle track 5 + (Rc — S) = Rc
outer layer
d/2 — de

2
. (4)° + 5
radius of — > R p—
Re Re C
curvature 2 S

yll

+ for our stub tracks:
d = 60 mm (3rd
double layer)

center of circle

Software Meeting, 5 Mar 2019 | Emilia 5



&!b Sagitta’s formula for momentum @

+ From equivalence between Lorentz force and circular motion:
mvg /R = qurB => pr = ¢BR => pr = 0.3BR
ot [GeV/c], BIT], RIm]

*R=Rc Erica’s thesis

detecto[ layers
AN

. particle track
radius of SO

curvature o~

half distance T d 2
; - out _ 2 2
inner - ou e/ /sagltta\ particle track <—) + (RC — S) - RC

hit Xd/é S\ y \ 2

d

N distance to
puter layer

2
radius of = > R p—
curvature 2 S

yll

+ for our stub tracks:
d = 60 mm (3rd
double layer)

center of circle

+ We can calculate the max reconstructable pr by setting the sagitta = spr of the middle layer/sqrt(2)
+ s = 3um/sqrt(2) => max pt = ~250 GeV/c
+ s = lTum/sqgrt(2) => max pr = ~750 GeV/c

Software Meeting, 5 Mar 2019 | Emilia 5



G!b Sagitta’s formula for momentum @

+ From equivalence between Lorentz force and circular motion:

mv%/R = qurB =>pr =qBR=>pr =0.3BR
ot [GeV/c], BIT], RIm]

*R=Rc Erica’s thesis

particle track

detector layers
N\

radius of o
curvature .

half distance — | d 2
: - out , 2 _ p2
inner \OU e/ /sagltta \ pa(ti,cle track <_) —|— (RC —_ S) — RC

hit Xd/z S\ y \ 2

N distance to
outer layer

2
radius of = > R p—
curvature 2 S

+ for our stub tracks:
d = 60 mm (3rd
double layer)

center of circle

+ We can calculate the max reconstructable pr by setting the sagitta = spr of the middle layer/sqrt(2)

+ s = 3um/sqrt(2) => max pr = ~250 GeV/c + If outermost layer is 2nd double layer (d = 44mm)
+ s = lTum/sqgrt(2) => max pt = ~750 GeV/c + s = 3um/sgrt(2) => max pr = ~110 GeV/c
+ s = Tum/sqrt(2) => max pt = ~400 GeV/c
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Glb Stub tracks: deeper investigation of @

momentum reconstruction

p=1TeV, 8 =89 deg

pt residual OT reco
ptRes ptReco
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momentum reconstruction

pt residual

p = 500 GeV, 6 = 89 deg
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Glb Stub tracks: deeper investigation of r
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&!b Stub tracks: deeper investigation of @

momentum reconstruction

p = 250 GeV, 6 = 89 deg

pt residual OT reco
_ ptRes ptReco
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&!b Stub tracks: deeper investigation of r

momentum reconstruction

p = 100 GeV, 6 = 89 deg

pt residual PT reco
ptRes ptReco
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Software Meeting, 5 Mar 2019 | Emilia 9



Stub tracks: deeper investigation of r

momentum reconstruction

p = 50 GeV, B = 89 deg

pt residual OT reco
ptRes ptReco
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&!b Stub tracks: deeper investigation of @

momentum reconstruction

p =20 GeV, B = 89 deg

pt residual PT reco
ptRes _ ptReco
: Entries 9997 - Entries 9997
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momentum reconstruction

p =10 GeV, 6 = 89 deg

Glb Stub tracks: deeper investigation of r

pt residual PT reco
ptRes ptReco
B Entries 10000 - Entries 9996
B Mean  0.007207 1800{— Mean 10.66
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Stub tracks: deeper investigation of r

momentum reconstruction

p=1GeV, 0 =89 deg

pt residual PT reco
ptRes ptReco
= Entries 9987 — Entries 9987
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momentum reconstruction

pt residual

p =100 MeV, B = 89 deg
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Glb Stub tracks: deeper investigation of r
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Stub tracks: deeper investigation of r

momentum reconstruction

p=1TeV, 8 =89 deg

ptRes ptReco
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Stub tracks: deeper investigation of r

momentum reconstruction

o = 500 GeV, 6 = 89 deg

ot residual PT reco
_ ptRes ptReco
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Stub tracks: deeper investigation of r

momentum reconstruction

p = 250 GeV, 6 = 89 deg

ptRes ptReco
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Stub tracks: deeper investigation of r

momentum reconstruction

o = 100 GeV, 6 = 89 deg

ptRes ptReco
C Entries 9995 1601 Entries 9995
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- Std Dev  0.4253 - Std Dev 138.4
C 140
30— -
- 120
25— :
20 :— - k
: ©r 1 pr @peak = 29.5 GeV
15—
10—
51—
O_ 1 L1 L1 L1 T 1 1 (i l“uﬂmﬂhllll dl”l 0
1 -0.8 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1 0 100 200 300 400 500 600 700 800 900 1000
(pT,rec ) pT,true)/pT,lrue pT rec
ptRes ptReco
ptRes ptReco
: Entries 10000 120— Entries 10000
30 — Mean  -0.08475 B Mean 150.5
L Std Dev  0.4021 B Std Dev 150.1
- 100(—
25— -
- o0t @ k = 64.5 GeV
20— - pT p eaK = . e
15 :_ 60—
10 A0
51— 20—
0 ; l 1 I Il Hl I 11 | | I 11 | | I | I 11 | 1 0 I}I

o.

) 1 I AR R L 1
-08 -06 -04 -02 0 0.2 0.4 0.6 0.8 1 100 200 300 400 500 600 700 800 900 b 1000
T,rec

Software Meeting, 5 Mar 2019 | Emilia



Stub tracks: deeper investigation of r

momentum reconstruction

p = 50 GeV, 6 = 89 deg

ptRes ptReco
30— Entries 9994 220 Entries 9994
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Stub tracks: deeper investigation of r

momentum reconstruction

p =20 GeV, 6 = 89 deg

ptRes ptReco
C Entries 9997 C Entries 9997
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Stub tracks: deeper investigation of r

momentum reconstruction

p =10 GeV, 6 = 89 deg

ptRes ptReco
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Stub tracks: deeper investigation of r

momentum reconstruction

p=1GeV, 0 =89 deg

ptRes ptReco
- Entries 9987 - Entries 9987
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Stub tracks: deeper investigation of r

momentum reconstruction

p =100 MeV, B = 89 deg

ptRes ptReco
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&!b Stub tracks pr: conclusions @

d\? | 2
pT:O.SB(2) 7
25

® There is a hard limit on the max reconstructable pr
e it depends on the dist from IP of the outermost hit => stub length
 if last hit on outermost vertex layer (60mm): max prt = 250 GeV/c
 if last hit on intermediate vertex layer (44mm): max pr = 110 GeV/c
* it depends on the single point resolution; with 0 = Tpym:
 if last hit on outermost vertex layer (60mm): max pt = 750 GeV/c

 if last hit on intermediate vertex layer (44mm): max pt = 400 GeV/c

* To reconstruct tracks with pt 1 TeV

e with 0 = 3 um, stub length should be at least 12 cm

e with 0 =1 um, stub length should be at least 7 cm
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Stub tracks with yy—>hadron overlay @

+ 100 physics events: “short” muons with p = 1 TeV, 8 = 89 deg
+ Overlay of 30BX (10BX before the physics event, 20BX after)

+ total nr tracks

ptReco reconstructed by the
ptR tracking algorithm
Entrie 23516
B Mean
10" Std Dev  10.31
10° =
10 =
T
107 10°
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&!b Stub tracks with yy—>hadron overlay @

+ 100 physics events: “short” muons with p = 1 TeV, 8 = 89 deg
+ Overlay of 30BX (10BX before the physics event, 20BX after)

ptReco

10

+ total nr tracks
reconstructed by the
tracking algorithm

» | + the signall

—h
o
o

ptR
Entrie 23516
Mean
Std Dev 10.31
3
D 10
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Stub tracks with yy—>hadron overlay )

+ 100 physics events: “short” muons with p = 1 TeV, cosB distribution -> more realistic

+ Overlay of 30BX (10BX before the physics event, 20BX after)

ptReco

10

10?

10

10~

1

10

ptReco

Entries

Mean
Std D

ev 10.69

+ total nr tracks
reconstructed by the
tracking algorithm

10°

T,rec
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Stub tracks with yy—>hadron overlay )

+ 100 physics events: “short” muons with p = 1 TeV, cosB distribution -> more realistic
+ Overlay of 30BX (10BX before the physics event, 20BX after)

ptReco
ptReco
u Entries
B Mean
10" Std Dev  10.69
- + total nr tracks
- reconstructed by the
i tracking algorithm
10°
10 =
- |h »| + the signal!
[ =n
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Stub tracks with yy—>hadron overlay )

+ 100 physics events: “short” muons with p = 1 TeV, cosB distribution -> more realistic
+ Overlay of 30BX (10BX before the physics event, 20BX after)

+ ...this is how it looks like
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Outlook

e Validation of release iLCSoft 2019-02-20

e tracking performance (ttbar events @3TeV)
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Tracking/ttbar/eft&ftakes vs AMC
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Tracking/ttbar/eﬁ&fakes VS pT )
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Tracki ng/ ttbar/eft&fakes vs O )
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Trac:king/ttba r/ett&takes vs
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