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How does DCA/a(DCA) look?

All tracks Weird tracks
E 5 n/event 5 n/event
E 10 n/event 10 n/event
El 20 n'/event

SPHENIX Simulation, single ©
5/10/20 m/event, p, € (0, 20) GeVic

Only 7 in event
20 m/event
SPHENIX Simulation, single ©

All tracks Weird tracks
5/10/20 m/event, P, € (0, 20) GeV/c

E 5 n/event 5 n/event
E 10 n/event 10 n/event
El 20 m'/event

Only r" in event

20 w/event

::_{_ﬂ s
m L

6
IDCA, / 6(DCA )

4 5 6
IDCA, / 6(DCA )|

o Shown: DCA/o(DCA) for DCAXxy (right) and DCAz (left)
— Shown for N; =5 , N, = 10 ,and N; = 20

events
(N; = 50 and N, = 100 events in progress...)
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How does changing cut hierarchy affect efficiency?

o Shown: How reco. efficiency evolves
as cuts are added
— Left: quality cut applied last
— Right: quality cut applied first
< Quality cut (< 10) on its own
doesn’t remove many tracks

o Form™-only events

— Only 5~ /event
— (20 ™ /events in backup)

March 22nd, 2023

efficiency

SPHENIX Simulation, single
5 m/event, p, € (0, 20) GeV/c

Only « in event

[ | Truth (1)

No cuts
Only MVTX cut [N:‘i:’” > 2]
Add TPC cut [N/* > 20]

Add Vz cut
[3] Add DCA,, cut [[DCA._| < 20 um]
Add DCA, cut [|DCA | < 20 um]
Add quality cut [Quality < 10]

15 20
pfliulh [GEV}"'C]
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efficiency

SPHE}RIX

SPHENIX Simulation, single n°
5 w/event, P, € (0, 20) GeV/c
Only 7 in event

[ ] Truth (7)
No cuts
Only quality cut [Quality < 10]
MVTX
Add MVTX cut [NV > 2]
Add TPC cut

[=]Add v, cut [|v | < 10 cm]
Add DCA,, cut [[DCA_ | < 20 ym]
Add DCA, cut [|DCA, < 20 um]

10 15 20
pfliulh [GEV}"'C]




What happens when N7,£¢ is varied?

NLF:C =20 Entries 19848
Mean 10.17
RMS 5.843

Entries 19848
Reco. p_ (weird tracks, after cuts) Mean 1012

RMS 5772

3 = T ey R Entries 148
§ Mean 15.86
» |BRMS 7.627

N::C > 135 Entries 19736
Mean 10.19
RMS 5.836
Entries 19736
Reco. P, (weird tracks, after cuts) Mean 10.14
RMS 5.765

E Reco. P, (all tracks, after cuts) E Reco. P, (all tracks, after cuts)

@Truth P, (all tracks, after cuts) @Truth P, (all tracks, after cuts)

3 **H—FMW‘!’!WME Entries 148
= Mean  15.86

SPHENIX Simulation, single © RMS 7627

5 m/event, p, € (0, 20) GeV/c

sSPHENIX Simulation, single &
5 m/event, P, € (0, 20) GeV/c
Only 7 in event

Ny ™ =2, |v | <10, qual. < 10

Only r" in event
Ny ™ > 2, v | < 10, qual. < 10

hit hit

o Shown: Reconstructed (black and )pr o Note: cuts on NMI/™*, v,, and quality also
vs. true pr applied
— Left: Np L > 20 cut applied
— Right: NJ2¢ > 35 cut applied o Only 57~ /events
o Varying N7F¢ cut makes little impact — (10, 20 T~ /events in backup)
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Backup | (DCA)/DCA vs. N,

All tracks Weird tracks

E 5 w/event 5 w/event
E 10 n/event 10 n/event

El 20 n'/event 20 m'/event

bt
-4 gt

SPHENIX Simulation, single ©
5/10/20 /event, P, € (0, 20) GeV/c

Only " in event

L L e

* +*+*+++++nk

All tracks Weird tracks

E 5 nlevent 5 nlevent
E 10 n/event 10 n/event

El 20 n/event 20 mt/event

-
-'_7'7"_'-_'_ L3
S &

hy
deg s

4, s -
#—#—.‘_* Kok "'-H-A—A-.‘.*_*_ Ty ¥y
R R S e SV
t
SPHENIX Simulation, single &
5/10/20 n/event, p, € (0, 20) GeV/c

Only =" in event

o Shown: o(DCA)/DCA for DCAXxy (right) and DCAz (left)
— Shown for N, =5 , N =10 , and
N, =20 events
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Backup | cuts vs. efficiency for 20 m~ /event

o Shown: How reco. efficiency evolves
as cuts are added
— Left: quality cut applied last
— Right: quality cut applied first
< Quality cut (< 10) on its own
doesn’t remove many tracks

o Form™-only events
— 207w /event

March 22nd, 2023

efficiency

sPHENIX Simulation, single
20 w/event, P, € (0, 20) GeV/ic

Only « in event

[ ] Truth ()
No cuts
[=]Only MVTX cut [N"/™ > 2
[= ] Only [ hit ]
Add TPC cut [N"° > 20]
hit

Add Vz cut
[0] Add DCA, cut [[DCA, | < 20 um]
Add DCA, cut [IDCA | < 20 um]
Add quality cut [Quality < 10]

15
pfliulh [GEV}"'C]
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efficiency

SPHE}RIX

SPHENIX Simulation, single ©
20 m/event, P, € (0, 20) GeV/c

Only « in event

[#] Truth ()
No cuts

Only quality cut [Quality < 10]
Add MVTX cut [N > 2]
Add TPC cut

[c]Add v, cut [|v,| < 10 cm]
Add DCA,, cut [IDCA, | < 20 pm]
Add DCA, cut [|[DCA_ < 20 um|]

15 20
pﬁ”"‘ [GeV/c]




Backup | varying N, and Zf;c

N::TC >20 Entries

Entries

N;:: =20 Entries 19848
Mean 10.17
RMS 5.843

Entries 19848
E Reco. P, (weird tracks, after cuts) Mean 1012

RMS 5772

oy wm gy esel | Enties 148

r IZ‘ Reco. P, (all tracks, after cuts) Mean Mean

@ Truth p_ (all tracks, after cuts) AMS - AMS
T Entries

E Reco. P, (all tracks, after cuts)
@Truth P, (all tracks, after cuts)

Entries

IE‘ Reco. P, (weird tracks, after cuts) Mean

RMS

Mean
Nie¢ > 20 RMS

hit
Entries - [+]Reco. p, (all tracks, after cuts) Entries

;A;Izn ;5623 r:;zn @Truthp (all tracks, after cuts) r:;zn
SPHENIX Simulation, single ©° - 7 SPHENIX Simulation, single - 7 [ [2]Reco. p, (weird tracks, after cuts)

i

I\\Iw‘
IHHH‘
T &
IHHH‘
IHHH‘

- ¥
5 n/event, p_ & (0, 20) GeVic . ?_10 w/event, p, € (0, 20) GeVie SPHENIX Simulation, single
E Only n"in event

B NV > 2, vl <10, qual. < 10

Only 7 in event
MVTX
Nhi[

20 m/event, [ (0, 20) GeV/c

> 2, \vz\ <10, qual. < 10 Only 7 in event

NMVIX 5 2] \v\<10 qual. < 10

' R ity
1 1) IR

15
P, [GeV/c] P, [GeVic]

o
i

A 444}

25 30

O
o W
o H‘

NHC > 35 Entries 19736 NKC > 135 Entries 39115 Entries 78001
Mean 10.19 Mean 10.21| 4 Mean 10.17
RMS 5.836 RMS 5.798 RMS 5.794
Entries 19736 Entries 39115 Entries 78001
E Reco. P, (weird tracks, after cuts) Mean 10.14 Mean 10.16 Mean 10.11
RMS 5.765 L e RMS 5731 | PC RMS 5.722
Entries 148 Entries 193 Entries 287
Mean  15.86 SPHENIX Simulation, single 7 Mean 16.06 E Mean  17.09
RMS 7.627 10 xrevent, b, (0, 20) GeVic RMS 7731 F ETruth P, (all tracks, after cuts) RMS 7.734
+ Iz‘ Reco. p_ (weird tracks, after cuts)

SPHENIX Simulation, single "

20 m/event, P, € (0, 20) GeV/c

E| Reco. P, (all tracks, after cuts)
E‘Truth P, (all tracks, after cuts)

E Reco. P, (all tracks, after cuts)
ETruth P, (all tracks, after cuts)

E‘ Reco. [ (weird tracks, after cuts)

E#
!
g
é

E B Reco. P, (all tracks, after cuts)

\\I\*I‘
\\IHH‘
\\IHH‘ *
\\IHH‘
\\IHH‘

SPHENIX Simulation, single &
5 wievent, [ (0, 20) GeV/c b Only 7 in event

. MVTX
Only 7 in event Nt

MVTX
Nh

>2, \VZ\ <10, qual. < 10

2,|v| <10, qual. < 10
>2| Zl = q < Only 7" in event

MVTX
Nhu

>2\vﬁ\x<10qual<10 % 1H

25 30

r M 4|4.N4..

20 25 30 10 15 20 15
[GeV/c] - P, [GeVic]

S
S
[=] H‘
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Backup | varying N, and Zf;c

Entries 19808 || Entries 19808 || Entries 108

Entries 39312 || Entries 39312 || Entries 154 Entries 78450 || Entries 78450 || Entries 250
Mean -0.002478 || Mean -0.001903 || Mean 0.08094 Mean —0.008263 || Mean —0.00814 || Mean -0.2569 Mean -0.009305 || Mean -0.009155 ||Mean -0.08289
RMS 1.816 || RMS 1.816 || RMS 1.957 RMS 1.826 || RMS 1.826 || RMS 1.794 RMS 1.829 || RMS 1.829 || RMS 1.691

!m;!im !mm“! - !l,lmm mmnm‘!

il

!'!uam aﬁ!mm = u!nmm ma!q!lmm

- =

TPC

= T, mmﬂmﬂnmmm P Rty Ews N > 20

C - m
NTPE 20 = . . -

hit > SPHENIX Simulation, single
[ ] Reco. ¢ (all tracks, after cuts) 5 xlevent, p, « (0, 20) GeVic
@Truth o (all tracks, after cuts) Only =" in event

E Reco. o (weird tracks, after cuts) N:;‘[\‘TX >2,|v,| <10, qual. < 10

T HIE&H'
T \IHH\‘%I T
| \IHH\‘E | \I\HH‘

SPHENIX Simulation, single =
E‘ Reco. ¢ (all tracks, after cuts) 20 n/event [ (0, 20) GeVic
E| Truth ¢ (all tracks, after cuts)

TPC "
N, =20 SPHENIX Simulation, single n°

[ | Reco. o (all racks, after cuts) 10 a/event, p. < (0, 20) GeV/c™

Only 7" in event
E‘ Reco. ¢ (weird tracks, after cuts) Nr.-wl\r'rx >2,|v| <10, qual. < 10
h 1Yy ' -

Sttt ey 4 6 B
T

[o]Truth ¢ (all tracks, after cuts) Only = in event

[ ] Reco. ¢ (weird tracks, after cuts)  NAV™ > 2, v | < 10, qual. < 10

i it

ST T T O R P PR Y | T R RS N 1 Y P I PR I T [N O O T A R B |
-3 -2 -1 0 1 2 -1 0 1 2 3 0 1 2 3
¢ o ¢

Entries 19696 || Entries 19696 || Entries 108 Entries 39075 || Entries 39075 || Entries 153 Entries 77961 || Entries 77961 || Entries 247
Mean —0.0007165 || Mean -0.0001444 || Mean 0.08094 Mean -0.007276 || Mean -0.007149 || Mean -0.2625 Mean -0.009215 || Mean -0.00906 || Mean -0.05475
RMS 1.816 || RMS 1.816 || RMS 1.957 RMS 1.826 || RMS 1.826 || RMS 1.803 RMS 1.829 | RMS 1.829 || RMS 1.687

!gmﬂm!m !mm!!g.m! ! mmm mﬂmnﬂmﬂ

il

HHH‘
HHH‘
I

g‘ﬂmmm!!mlmﬂmmﬂmﬂmm! !gmm!mumﬂ!mnm =

T \HHI‘% T

[TPC
Ny > 35 SPHENIX Simulation, single =

B Reco. ¢ (all tracks, after cuts) 20 w/event, p, e (0, 20) GeVic

@Truth o (all tracks, after cuts) Only 7 in event

E Reco. ¢ (weird tracks, after cuts) N{"“,"TX >2,|v| <10, qual. <10
\ 2

g

!!gﬂmm!mmlﬁlnimﬂ mﬂm!lnn

TPC ®
- ] Ny~ > 35 SPHENIX Simulation, single =

N, 35 .
hit > SPHENIX Simulation, single E Reco. o (all tracks, after cuts) 10 x/event, p. < (0, 20) GeV/c
Reco. ¢ (all tracks, after cuts - T
B i uts) 5 w/event, Py € (0, 20) GeVic @Truth o (all tracks, after cuts)
[0] Truth o (all tracks, after outs)

L]
%
| HHHI‘! L

Only 7" in event

Only =" in event E Reco. ¢ (weird tracks, after cuts) N:--‘[\’TX >2,|v| <10, qual. < 10
hi i * .

Pt 1

2 I O T YN Y O O A P I | AT S N A | O ‘A I A A B |
-3 -2 —1 0 1 2 3 2 —1 0 1 2 3
® ¢ ®

(2] Reco. p (weird racks, after cuts) T, v, < 10, qual. < 10"

Y 1 A

#\I\\l\\\\‘\\\\l\ll‘\\\‘\I\\
-3 0 1 2

i T
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Tracking Efficiency vs. Cuts

o Shown: How reco. efficiency evolves
as cuts are added
— Biggest effects are due to DCA...
— Note: “Add quality cut” and “Add
DcaZ cut” points are on top of
each other

o Form™-only events
— Only 57~ /event
<~ Now working on events with
more T~

efficiency

SPHENIX Simulation, single @
5 mwi/event, p, € (0, 20) GeV/c

Only 7w in event

[#]Truth (x)

Only MVTX cut [N"/™ > 2

y [NV, ]

Add TPC cut [N::C > 20]
Add Vz cut

[0]Add DCA,, cut [IDCA_ | < 20 um]
Add DCA, cut [|DCA | < 20 pum]
Add quality cut [Quality < 10]

15
pﬁ““‘ [GeV/c]
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Track DCA Distributions

March 22nd, 2023

SPHENIX Simulation
5 w/event, P, € (0, 20) GeV/c

only .Welrd tracks (after cuts)

B Tracks (after cuts)

MVTX hits = (2, 100)
TPC hits = (20, 100)

ML

i IIIIHIIIII\ IIII I\::I:: | | u _" i JI I |I (00w i \|||\|W

R TImt 1] 1118 \H.II H||H| Il I

A1 Y T IIIIIIHIIIIIIIHII [l T
100 -80 -60 —40 -20 O 20 40 60__80 10
DCA,, [um]

o Left: track DCAxy distribution

Right: track DCAz distribution
< Only for 5 ™~ /event

SPHENIX Simulation BTracks (after cuts)
5 w/event, P, € (0, 20) GeV/c

Only ™ We|rd tracks (after cuts)

MVTX hits = (2, 100)
TPC hits = (20, 100)

L

—100 —80 -60 —40 -20 40 60 80 10f
DCA, [um]

points are all tracks,
points are weird tracks

Derek Anderson, sPHENIX Tracking Software
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Track opca/DCA Distributions

SPHENIX Simulation
5 w/event, p € (0, 20) GeV/c

Only Weir‘d tracks (after cuts)

sPHENIX Simulation
5 w/event, p € (0, 20) GeV/c

Only Weird tracks (after cuts)

E Tracks (after cuts) B Tracks (after cuts)

MVTX hits = (2, 100)
TPC hits = (20, 100)
MVTX hits = (2, 100)
TPC hits = (20, 100)

20
ADCA, / DCA,

o Left: track DCAxy distribution points are all tracks,
Right: track DCAz distribution points are weird tracks
< Only for 5 T~ /event lines indicate maxima of

distribution for all tracks

March 22nd, 2023 Derek Anderson, sPHENIX Tracking Software 13



Track DCA vs. Successive Cuts

All tracks Weird tracks
Only MVTX cut Only MVTX cut [Né:':” > 2]
& ] Add TPC cut Add TPC cut [N > 20]
[¥ ] Add vz cut Add Vz cut
(=] Add DCA,, cut [0 Add DCA,, cut [[DCA, | <20 um]
Add DCA, cut Add DCA, cut [|DCA, | <20 pum]
Add quality cut Add quality cut [Quality < 10]
Add 'ls Primary?' Add 'ls Primary?'

sSPHENIX Simulation, single n
5 n/event, P, € (0, 20) GeV/c

Only 7 in event

A S
1 LA

= el ke e
i I

All tracks Weird tracks
Only MVTX cut Only MVTX cut [N':‘:” = 2]
dd C cut A dd C cut >
Add TPC [ 4 | AddTPC [N:zé 20]
[“¥ ] Add Vz cut Add Vz cut
dd « Cut dd .y CUt <20 um
Add DCA,, Add DCA,, [|DCAW| 2 ]
Add DCA, cut Add DCA, cut [|DCA, | < 20 um]
Add quality cut Add quality cut [Quality < 10]
[ ] Add'Is Primary?' Add 'ls Primary?'

SPHENIX Simulation, single
5 wievent, P, € (0, 20) GeV/c

Only 7 in event

“ el e | et
4, min mallid |||\||||\I=%I:'Ml il Sl Imﬂ“'ﬂ i

20 0
DCA,, [um]

-100 -80 60 -40 20 0 20 40 60
DCA, [um]

o Left: track DCAxy distribution o Closed Markers: all tracks
Right: track DCAz distribution Open Markers: weird tracks
< Only for 5 ™~ /event

March 22nd, 2023 Derek Anderson, sPHENIX Tracking Software 14



Track opca/DCA vs. Successive Cuts

March 22nd, 2023

III|\II|III|III|III|III|I\I‘I\I
All tracks Weird tracks
Only MVTX cut Only MVTX cut [N” TX 5 2]

(4 ]AddTPCout [ 4 | Add TPCout [N “ > 20]

[ ¥ | Add Vz cut [ 7 | Add Vz cut

[(m ] Add DCA, cut [ O ] Add DCA,, cut [[DCA, | <20 pum]
Add DCA, cut Add DCA, cut [|[DCA | < 20 um]
Add quality cut Add quality cut [Quality < 10]

[ = | Add'ls Primary?' Add 'ls Primary?'

sPHENIX Simulation, single
5 m/event, p € (0, 20) GeV/c

Only 7 in event

14 16 18 2C

0
o(DCA, )/ DC

o Left: track DCAxy distribution
Right: track DCAz distribution
< Only for 5 ™~ /event

All tracks Weird tracks
Only MVTX cut [Né” L
(a4 JAddTPCout [ 4 | Add TPCcut [N"" > 20]

Only MVTX cut

[¥ ] Add Vz cut [v ] Add vz cut

2]

[ m | AddDCA,,cut [ O | Add DCA,, cut [IDCA, | <20 pm]

Add DCA, cut
Add quality cut
Add 'ls Primary?

Add DCA, cut [|DCA | < 20 pm]
Add quality cut [Quality < 10]
Add 'ls Primary?'

SPHENIX Simulation, single &

5 n'/event, P,

€ (0, 20) GeV/c

Only = in event

I

10 12 14
o(DCA )/ DCA,

o Closed Markers: all tracks

Open Markers: weird tracks

Derek Anderson, sPHENIX Tracking Software
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Track pr vs. Successive Cuts | 1 panel
SPHE

All tracks Weird tracks
Only MVTX cut Only MVTX cut [N':‘i':'” > 2]
[ 4 | AddTPC cut Add TPC cut [N > 20]
[ ¥ | Add Vz cut Add Vz cut
[ ®m | AddDCA,, cut [ O | Add DCA,, cut [IDCA, | <20 pm]
Add DCA, cut Add DCA, cut [|DCA | < 20 pum]
Add quality cut Add quality cut [Quality < 10]
Add 'ls Primary? Add 'ls Primary?'

o Left: track DCAxy distribution
Right: track DCAz distribution

o _
Only for 5w~ /event SPHENIX Simulation, single

5 w/event, P, € (0, 20) GeV/c
o Closed Markers: all tracks Only = in event
Open Markers: weird tracks

T

ﬁ-ﬁ}ﬂ
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Track pr vs. Successive Cuts | 7 panels

SRR R RN RN R R RN R R SRR R RN R RN RN RN R S RN R RN L R R AN R S RN R RN L R R AN R

SPHENIX Simulation [*] Tracks (after cuts) ‘ ‘
5 w/event, p_ < (0,20 GeV/c [ Truth tracks (after cuts)
. Only @ [« Weird tracks (after cuts)

(1)

SPHENIX Simulation [+ ]Tracks (after cuts) SPHENIX Simulation | ¢ | Tracks (after cuts) SPHENIX Simulation | » | Tracks (after cuts)

5 w/event, p < (0, 20) GeVie [ Tryth tracks (after cuts) 5 n/event, p € (0, 20) GeVie [ o] Truth tracks (after cuts) 5 w/event, p_ € (0, 20) GeV/e [ Truth tracks (after cuts)
104 =

|
{

. Only =[] Weird tracks (after cuts) =

2
T

Only |« |Weird tracks (after cuts) 5 Only = [« Weird tracks (after cuts) 3

(ERERRRL

o
T

MVTX hits = (2, 100}
TPC hits = (20, 100)
z-vertex = (-10, 10) cm
DCA (XY) = (-20, 20) pm

MVTX hits = (2, 100)
TPC hits = (20, 100)

z-vertex = (-10, 10) cm

MVTX hits = (2, 100) MVTX hits = (2, 100)

TPC hits = (20, 100)

T
|
T T
L

(=]

o
T T TTTTT]
L

T
=y
=
=
E
e
o
=3

.

(V] + +
L

a1l

DTSR ATIPR B Bl T M ;
TS B Eh STV I A 01 11 B T T m.l..4‘1‘-*..14..@.*,”..4-.

80 90  10C 0 10 20 30 40 50 60 70 80 10C 0O 10 20 30 40 50 60 70 80 10C 0O 10 20 30 40 50 60 70 80 101
P, p_[GeV/c] P, F(gewc? P, F(gewc? p F(gewc?

i

\\I\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\I‘\\\
SPHENIX Simulation ETracks (after cuts)
5 w/event, p_ < (0, 20) GeV/c [ Truth tracks (after cuts)
Only 7 E Weird tracks (after cuts)

:\\\\‘I\\\l\\\\‘\\\\‘\\\\‘\\\\‘I\\\l\\\\‘\\\\‘\\\\: :\\\\‘\\I\‘\I\\‘\\\\‘\\\\‘\\\I‘\\I\‘\\\\‘\\\\‘\\\\
C SPHENIX Simulation ElTracks (after cuts) 7 C SPHENIX Simulation ElTracks (after cuts)
5 w/event, p_ € (0, 20) GeVic ETTUW tracks (after cuts) 5 n/event, p < (0, 20) GeV/c ETruth tracks (after cuts)

Only [ weird tracks (after cuts) Only 7 [« | Weird tracks (after cuts)

l
}
X

_ o Black points are all
(6) o e o tracks, purple

TP s - (20,100 oo o0ty (20,20 points are weird
tracks

Wfpﬁﬁ 7 ity 7 Ogly for 5

UNLARAL
Ll
T ¥TTTT
|
UNLARAL
L

( 5) MVTX hits = (2, 100)

TPGC hits = (20, 100)
z-vertex = (-10, 10) cm
DCA (XY) = (-20, 20) um
DCA (Z) = (-20, 20) um

4

+
f

‘%

a1l
T T TTTT
a1l

a1l

DCA (2) = (-20, 20) um Quality = (0, 10)
Quality = (0, 10)
40 50 90 10 30 40 50 1 0 10 20 30 40 50 60 70 80 90 10C
P, p_[GeV/c] V/c P, [GeVic]
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MVTX Hits >= 2 vs. Inclusive

o Reconstructed track pr of primary
tracks w/
layer
— Inclusive (black)
o Rebinned left figure on slide 5 to
accentuate low-pT region

— Left: log x-axis
— Right: linear x-axis

February 22nd, 2023

E|inc\usive
|E|With cut (‘NW L Z

SPHENIX Simulation, single ©
20 v per event, P, € (0, 20) GeV/c

Embedded only tracks

cut / inclusive

Derek Anderson, sPHENIX Tracking Software

cut / inclusive

SPHE}RIX

|Z| inclusive (N
|E| with cut (N'”:; -

SPHENIX Simulation, single
20 © per event, P, € (0, 20) GeV/c

Embedded only tracks

P [GeVic]

18



Track Quality in Hijing

SPHENIX Simulation, single = [ * Jall tracks

20 7 per event, p_ e (0, 20) GeVic | &ll weird tracks
T weird tracks w/o Si seed
weird tracks w/ Si seed
normal tracks

Embedded only tracks

Quality

o Ratio of weird/normal (primary) tracks to all
(primary) tracks as a function of quality
— Left: single particle only

— Right: single particle vs. embedded into Hijing

February 15th, 2023

SPHENIX Simulation, single T
20 " per event, p, € (0, 20) GeV/c

Only primary tracks

<

gral

inte

—
0
—
c
=
o
o

B single particle only

H Embedded into 0-20 fm Hijing

Quality

o Reminder:
- Weird = p7°¢°/p7™¢ & (0.2,1.20)
— Normal = prec? /pbrie € (0.2,1.20)

Derek Anderson, sPHENIX Tracking Software 19



MVTX Hits >= 2 vs. Inclusive | track pT

o Reconstructed track pr of primary
tracks w/
layer
Nyvrx = 2 Vs.
— Inclusive (black)
o Left: single particle only
Right: single particles embedded into
Hijing
= Not enough stats for embedded
tracks!

February 15th, 2023

Nyry = Nimaps

SPHENIX Simulation, single ©
20 © per event, p, € (0, 20) GeV/c

Embedded only tracks

8 10 12 14
P (GeVic]

Derek Anderson, sPHENIX Tracking Software

SPHE}RIX

Nyvry = nimaps SPHENIX Simulation, single &
ay 20 & per event, P, € (0, 20) GeV/c

Embedded into 0-20 fm Hijing

Note: embed scan is off

0 12
pee° [GeV/c]
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MVTX Hits >= 2 | track DCAxy

SPHENIX Simulation, sngle
20 1 per event, p, € (0, 20) GeV/c

SPHENIX Simulation, sngle
20 7 per event, p, € (0, 20) GeV/c
Embedded only tracks

I
Nivrx = 2 | |

Embedded only tracks

layer

Nyvrx =2, embed scan is off

o 'm' u"v, “ 'r \'|\|\|JH :| n

[GeV/c]

<o
=
Lo}
S,

reco

pT
reco
T

p

|” I\ IHH||
||I|| |I‘|I‘ IHIIM I\‘I H” II‘I”'I:Illi| J !‘il ||| |
“’j ”Mqllil”
“:'hdﬂuﬁ%|| || | |WHNNWWTWWWI ]

-80 —60 -40 -20 0 20 40 60 80 100
DCA,, [um]

o

Q00 -80 -60 40 -20 20
DCA,,, [um]

o Primary track DCAxy for primary o Left: single particile only |
tracks w/ N 1%]7?; > 2 Right: single particles embedded into Hijing

= Not enough stats for embedded tracks!
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MVTX Hits >= 2 | track DCAz

SPHENIX Simulation, sngle ©
20 m per event, p, € (0, 20) GeV/c

Embedded only tracks [
s | i

MVTX;.2 A
| |”|||‘|\ IIH
|I||

|||||||”| ||||||| “ " I\II ’HHII IHI| a

S |')|"H|

e M" o

T M' . i

||||||| || IH| lI‘ || ||| " I‘I‘H'II'II'I'I| ||| I| :|

o |/|\| |‘ || ||’ |"| ||

[ Il’M |’| W ‘ HIH‘ \I‘ ||‘Ill‘”: || ”h”

il
II\ | \II
{00 -80 60 —40 20 0 20 40 60 80 100
DCA, [um]

o Primary track DCAxy for primary

l
tracks w/ Magf; > 2

February 15th, 2023

SPHENIX Simulation, sngle &
20 m per event, p, € (0, 20) GeV/c

Embedded only tracks

layer
Nuvrx = 2, embed scan is off

-80 60 40 -20 0 20 40 60 80
DCA, [um]

o Left: single particle only
Right: single particles embedded into Hijing
= Not enough stats for embedded tracks!
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For Next Time

February 15th, 2023

Plots to Make:
— Quality (and other track quantities) vs. N2
— Average cluster size for weird tracks vs. normal tracks
<~ Do we have access to that in the evaluator?

To Take Care Of:

— Finish refactoring code
» Did not set it up intelligently @
» Became unmanageable as the no. of different
populations to look at grew
— Generate more embedded stats

Derek Anderson, sPHENIX Tracking Software
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Ratio of Weird/Normal Tracks to All

SPHENIX Simulation [*]all tracks
single 7T, p. e (0, 20) GeV/c [ | all weird tracks
T weird tracks w/o Si seed
weird tracks w/ Si seed
normal tracks

Embedded only tracks

o Ratio of weird/normal (primary) tracks to all
(primary) tracks as a function of quality

o Reminder:

- Weird = p7°¢°/p7™¢ & (0.2,1.20)
— Normal = préce /pbrie € (0.2,1.20)

©
©
=
o
c
5
=
[
Z

Quality
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Details

trk

Weird Tracks: tracks with pi™* /pfrie ¢ (0.2,1.2)
— Split weird track population into 2 samples:

> W/o Silicon Seeds: nmaps ==

> W/ Silicon Seeds: nmaps ==
trk

Normal Tracks: tracks with p&™* /ptr*€ € (0.2,1.2)

Color scheme:
— Black triangles = primary tracks
— Magenta triangles = truth
— Red X’s = weird primary tracks
— Blue circles = normal primary tracks
In 2D plots:
— Color maps = all primary tracks
— Red X scatter plots = weird primary tracks
— Blue circle scatter plots = normal primary

tracks

o Simulated sample of single T~

— 207~ perevent
—- pive e (0,20) GeV/c
— Ran w/ scan_for_embed on

o Using larger sample than in previous updates:

— No. of primary tracks: 244015
— No. of weird tracks: 4175
> No. w/o silicon seeds: 3582
>  No. w/ silicon seeds: 578
» 15 weird tracks had nmaps ==
— No. of normal tracks: 239840
o Cuts Applied:
— gprimary == 1 (select only primary tracks)
— Cuts to select weird & normal tracks

Derek Anderson, sPHENIX Tracking Software
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Some Observations

Weird Tracks w/o Silicon Seeds

— pi distribution is bimodal (slide 4)

— Majority seem to lie at sector boundaries in phi (slide 5)
— Majority have large DCAxy values (slides 6 and 7)
» Show no correlation in DCAz (slides 8 and 9)

— x*/ndf distribution is falling (slide 10)

Weird Tracks w/ Silicon Seeds

— pi distribution is unimodal (slide 4)

— No correlation in phi (slide 5)
— x?/ndf distribution is roughly flat (slide 10)

January 26th, 2022 Derek Anderson, sPHENIX Tracking Software
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Track Pt

All Weird Tracks | Weird Tracks w/o Silicon Seeds I

SPHENIX Simulation | ] All Tracks
single ', p, € (0, 20) GeV/c Truth
Embedded Only Tracks [x]weird Tracks
Normal Tracks

E All Tracks
Truth
D Weird Tracks [nmap == 0]
Normal Tracks
SPHENIX Simulation
single , p € (0, 20) GeV/ic
Embedded Only Tracks

[GeV/c]
[GeV/c]

truth
truth

K 1
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 _ 90 100
p{;*' [GeVic] p‘:' [GeVi/c]

) 1
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80_ 90 100
p;[k [GeVic] pfp‘" [GeV/c]

o Reconstructed and truth py
— reco. pr (left panels)

— reco. vs. truth pr (right panels) : S E
— ptvs. gpt leaves of ntp_track tuple T

SPHENIX Simulation
single , p € (0, 20) GeV/ic
Embedded Only Tracks

o Note: y-axes are not scaled
— y-axis range changes between plots

10414 \;H‘i”“‘ “H mfw## 4’ i 'I )
(apologies) QA ;;‘L:a.‘*

1
10 20 30 40 50 60 70 80_ 90 100 10 20 30 40 50 60 70 80_ 90 100
Pi* [GeVic] pi [GeVic]
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Track Phi

All Weird Tracks | Weird Tracks w/o Silicon Seeds I

El All Tracks SPHENIX Simulation
Truth single 7, p_« (0, 20) GeV/c
[] Weird Tracks Embedded Only Tracks

Normal Tracks

[a] Al Tracks SPHENIX Simulation
[7]Truth single , p_< (0, 20) GeV/e
D Weird Tracks [nmap == 0] Embedded Only Tracks

Normal Tracks

AR R R R R R ARG R g lwznwmﬂm;‘ Y

o Reconstructed and truth phi
— reco. phi (left panels)

- reco. vs. truth phi (right panels) T e
— phi vs. gphi leaves of ntp_track tuple Bl Sy

o Note: y-axes are not scaled
— y-axis range changes between plots
(apologies!)
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Track DCAxy

Weird Tracks w/o Silicon Seeds

All Weird Tracks

o
o

[4]All Tracks SPHENIX Simulation
D Weird Tracks [nmap == 0] single T, p, € (0, 20) GeV/c
[=]Normal Tracks Embedded Only Tracks

E‘ All Tracks SPHENIX Simulation
I:‘Weird Tracks single 7, p e (0, 20) GeVic
Normal Tracks Embedded Only Tracks

[GeVi/c]

trk
pT

SRR o ‘ S ,
- 20 40

CA,, [um]

([ [ H 1
l Hlﬁ Tl 1 i ,
| N HHH\ A | N N
—q{)O -80 -60 —-40 -20 80 100

-100 -80 60 40 20 0 20 40 60 80 100

DCA,, [um] DCA y [um]

(=]
o

o Track DCAxy
— Track DCAXxy (left panels)
— DCAxy vs. p&% (right panels) e tmpca o 0,50 Coue
— dca3dxy vs. pt leaves of ntp_track tuple

p‘T'“ [GeV/c]
[(e]

@®
o

o Note: y-axes are not scaled
— y-axis range changes between plots

(apologies!) coanall | Wl

VUL T T 11

U i il | i
-100 -80 60 —40 -20 O 60 80 100 7QO0 -80 60 —40 -20
DCA,, [um]
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Weird Track DCAxy

o

o
o
o

SPHENIX Simulation
single m, P, € (0, 20) GeV/c

Embedding Only Tracks

SPHENIX Simulation
single &, P, € (0, 20) GeV/c

SPHENIX Simulation Weird Tracks

single w, P, € (0, 20) GeV/c

Weird Tracks

colints
[GeV/c]

Weird Tracks

w0
o

[GeV/c]
w
(=]

trk
T

Embedding Only Tracks

ha
tn

trk
T

Embedding Only Tracks

@
S
p.
o)
S

~J
(=]

80 60 40 20 0 20 40 60 80 100

fq{JO 78{‘3 ILGO 74"0” ‘720“ 26 HI4B ‘ E;UI ‘ ‘IB‘OI I100 ROO 780I I760 —40 20 O 2{; 40 6;0 80 ‘1000
DCA,, [um] DCA,, [um] DCA,, [um]
All Weird Tracks Weird Tracks w/o Silicon Seeds Weird Tracks w/ Silicon Seeds
o Weird track DCAxy o Note: z-axes are not scaled
— dca3dxy leaf of ntp_track — z-axis range changes
tuple for only weird tracks between plots (apologies!)
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Track DCAz

E All Tracks
I:l Weird Tracks
E Normal Tracks

1| |
R
|
-100 -80 -60 —40 -20

o Track DCAz

0

All Weird Tracks

o
o

SPHENIX Simulation
single ', p € (0, 20) GeV/c
Embedded Only Tracks

-

)
>
¢ 90
&

o]

|l | |
60 80 100 —qOO —-80 -60 —40 -20 0 60 80
DCA, [um] DCA, [um]

— Track DCAz (left panels)

— DCAz vs. pr

LYK (right panels)

— dca3dz vs. pt leaves of ntp_track tuple

o Note: y-axes are not scaled
— y-axis range changes between plots
(apologies!)

January 26th, 2023

~nlinte

E| All Tracks

Weird Tracks w/o Silicon Seeds

SPHENIX Simulation

[<]weird Tracks [nmap == 0] single @', p_ (0, 20) GeVie

Normal Tracks

B

Embedded Only Tracks

11 T HW‘

1 A i A

E All Tracks

|
-100 -80 60 40 20 0 20 40 60 80 100

DCA, [um]

SPHENIX Simulation

D Weird Tracks [nmap == 3] single p, €(0,20) GeVic

Normal Tracks

Embedded Only Tracks

i i :
-100 -80 -60 —40 -20 O 60 80 100 —QOO -80 60 40 20 0 20 40
DCA, [um]
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Weird Track DCAz

o
o

Weird Track ‘ SPHENIX Simulation
elrd fracks ' single m’, P, € (0, 20) GeV/c

o
o

Weird Track SPHENIX Simulation
eird Tracks single T, P, € (0, 20) GeV/c

Weird Track ‘ sPHENIX Simulation
eird fracks ' single m, P, € (0, 20) GeV/c

[GeVic]
[{e]
o

[GeV/c]
w
o

trk
T

Embedding Only Tracks Embedding Only Tracks

trk
T

Embedding Only Tracks

Q
o

-40 20 0 20 40 60 80 1Cl00

ROO -80 -60 40 20 0 20 40 60 80 100

e e e e 00
DCA, [um] DCA, [um] DCA, [um]
All Weird Tracks Weird Tracks w/o Silicon Seeds Weird Tracks w/ Silicon Seeds
o Weird track DCAz o Note: z-axes are not scaled
— dca3dz leaf of ntp_track — z-axis range changes
tuple for only weird tracks between plots (apologies!)
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Track Quality

All Weird Tracks Weird Tracks w/o Silicon Seeds

SPHENIX Simulation | a] All Tracks
single ', p, € (0, 20) GeV/c [ weird Tracks
Embedded Only Tracks Normal Tracks

SPHENIX Simulation [ ] All Tracks
single ', p < (0, 20) GeV/e [ ]weird Tracks [nmap == 0]
at Embedded Only Tracks Normal Tracks
&

=
colirfte

o Track y?/ndf

— Track y?/ndf (left panels)

trk true

— x?/ndfvs. pire /pk
— quality vs. pt/gpt leaves of ntp_track tuple

M h I SPHENIX Simulation [4] All Tracks
( rlg t pa n e S) single 7, p, € (0, 20) GeV/c |:|Weird Tracks [nmap == 3]

Embedded Only Tracks Normal Tracks

o Note: y-axes are not scaled
— y-axis range changes between plots
(apologies!)
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Track Eta

All Weird Tracks

[4 ] All Tracks SPHENIX Simulation
Truth single v, P € (0, 20) GeV/c
D Weird Tracks Embedded Only Tracks

Normal Tracks

o Reconstructed and truth eta
— reco. eta (left panels)
— reco. vs. truth eta (right panels)
— eta vs. geta leaves of ntp_track tuple

o Note: y-axes are not scaled
— y-axis range changes between plots
(apologies!)

Weird Tracks w/o Silicon Seeds

[a]All Tracks SPHENIX Simulation
Truth single o, p, (0, 20) GeVic
D Weird Tracks [nmap == 0] Embedded Only Tracks

Normal Tracks

R

‘TH\‘
I\‘

[« ]All Tracks SPHENIX Simulation
Truth single T, p, € (0, 20) GeV/ic
D Weird Tracks [nmap == 3] Embedded Only Tracks

Normal Tracks
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Track X-Vertex

[ 4] All Tracks SPHENIX Simulation
[7] Truth single , p_ € (0, 20) GeV/c
Weird Tracks Embedded Only Tracks

Normal Tracks

0.2
vk [em]

All Weird Tracks

o X-component of reconstructed

vertex

— vx leaf of ntp_track tuple

January 26th, 2023

E All Tracks SPHENIX Simulation
[7]Truth single ., p_e (0, 20) GeV/c
Weird Tracks [nmap == 0] Embedded Only Tracks

Normal Tracks

A

0.15 0.2
Vi [em]

[+] Al Tracks SPHENIX Simulation
Truth single m, p e (0, 20) GeV/c

Weird Tracks [nmap == 3] Embedded Only Tracks

Normal Tracks

0.15 0.2
vi™ [em]

Weird Tracks w/o Silicon Seeds

Weird Tracks w/ Silicon Seeds

o Note: y-axes are not scaled

— y-axis range changes
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