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What is different between Sti and StiCA?

Sti: Find seeds in individual TPC sectors starting

from the outer part and extend tracks to the inner

part of TPC and HFT it it exists. Favor seeds in the
outer TPC.

StiCA: Use CA as seed a) ? ’ & ‘*/

finder in TPC, i.e. seeding ) b/
everywhere in each sector. . L
Send tracklets to Sti to fitand

1'/
extent to HFT if it exists.

1

a) Neighbors finder. b) Evolution step of the Cellular Automaton.

T The difference between Sti and StiCA is the seeding strategy.



Scanning Efficiency

e Use Sti and StiCA to reconstruct the same data sample

e [wo independent tracker with efficiency €1 and &

e Number of reconstructable tracks is N

e N usually smaller than the number of real tracks

e ¢ and e will be larger than the real efficiency, which
needs MC to obtain

e Scanning efficiency only in this presentation

M1y = & &N,

N = Mo 1y,

* K. K. M. Wu and et al., Some remarks on scanning efficiency, Nuclear Instruments and Methods 25, 343 (1964).
3



Runi14 Au + Au 200GeV
Global Tracks

Production High
(w/0 HFT)

Production Mid
(w/ HFT)

Production High

Production Mid
(w/ HFT)

| Global track efficiencies vs pT |

ncy
-

©

N

fit goints>xz15 rel. gfficie
©

e
o

0 05 115 2 25 3 3.5 4 45 5
pT (GeV/c)

Sat Sep 26 16:37:51 2015

I Global track efficiencies vs pT |

=)

©

N

fit goints>gz15 rel. gfficiency
©
[ Y

0.6

1)
05 1 15 2 25 3 3.5 4 45 5

0.5,

Sun Sep 20 12:38:31 2015 pT (GeV/c)

| Global track efficiencies vs pT for All I

1

—- o1a emciency for Al

—#— newemciency forall

©

Yo ‘M:‘“##ﬂ

i""T"f'

fit goints>z15 rel. gfficien

q

é‘;
g
=

S

0.6 +
o-s_llll IHE R N N N NN RS T NN NN NN ENENNENENNENEEE]
0 05 1 15 2 25 3 3.5 4 45 5

pT (GeV/c)

Sat Sep 26 16:37:50 2015

I Global track efficiencies vs pT for All I

=

—- o1d emciency for Al

—#— newemciency forall

W

,,,W’M

fit goints>z15 rel. gfficiency

N
_._.

0.6 il
0.5_““ drar i bbbl sl
0 051 15 2 25 3 3.5 4 45 5

pT (GeV/c)

Sun Sep 20 12:38:30 2015

Global track efficiencies vs ¢ for All

1

—- o1d emciency for Al

r —@— Newemclency forafl

©

N

fit goints>z15 rel. gfficiency

0.6

ostb bl o Lo b Lo Lo L

-5 -150 -100 -50 o 50 100 150
¢ (degrees)

Sat Sep 26 16:38:22 2015

Global track efficiencies vs ¢ for All

-

—l- o1d emciency foral

—@— newemclency for Al

©

fit goints>z15 rel. gfficiency
N

0.6

T TT

o5t b Lo Lo Lo Lo L

-5 -150 -100 -50 o 50 100 150
¢ (degrees)

Sun Sep 20 12:38:59 2015

(w/0 HFT)

<P, - pT'w> (GeV/c) versus P for Global

i ® Positives

B Negatives

e
b
o
w

T T T[T [T T

-0.01

-0.02

-0.03
-0.04 _ ﬂ

—0.05_““ INNNENNET] uuiuuinuiuu (INNENRNEET

0 05 1 15 2 2.5 3 3.5 4 45 5
P, (GeV/c)

Sat Sep 26 16:38:41 2015

<p$m - p:‘m> (GeV/c) versus P for Global
=X E
2 E
00'04:_ | ® Positives
H £
2 10.03f
i-' £ B Negatives
0.02F
- £
o E
0.01F
o]_
-0.01f
-0.02f
-0.03f i
-0.04f :
E |"'u
_ Con by b b b b B bbb Dy e Laaay
0.050 05115 2 25 3 3.5 4 45 5
Sun Sep 20 12:39:17 2015 P, (GeVv/c)

| pT diff (perc.) vs pT for Global |

s 0.03 T T T T T T O
2 - E : : :
H

z
2'0.02

" ® Positives (fit)

' # Negatives (fit):
30;015 :
Q.

“o.01

0.005

FRl T I T T

g
—

o

-0.005

-0.01

-0.015

[N FRETE FRRTE FRREE SRR Aaw i nnnn
_0'020 05 1 1.5 2 25 3 3.5 4

Sat Sep 26 16:38:50 2015 pT (GeV/c)

| pT diff (perc.) vs pT for Global |

AN NN RN RN RUUIUULY

" ® Positives (fit)

ano.oz :_ v
' ; # Negatives (fit)
30;015 Eo
0.01} Y
E 0“
0.005 |
£ L ]

° 4
-0.005F
o L
-0.01F
E 3
-0.015f =
Covaoado v bov o boveabor ol innlinnnnis
—0.02%,"05 1 1.5 2 2.5 3 3.5 4
Sun Sep 20 12:39:26 2015 pT (GeV/c)

Sigma of Relative difference 1/pT (Old - New)/New vs pT

0L o e

e N
)/1p),
L

.y

T
4
" ® Positives (fit) L
;

# Negatives (fit)

g

2
=0.05

0.04

0.03

0.02

o.o1€~ﬁ"

0O 05 1 1.5 2 25 3 3.5 4

ol( T -1

I A AR A AN AR MR A T

Sat Sep 26 16:39:04 2015

pT (GeV/c)

|Sigma of Relative difference 1/pT (Old - New)/New vs pT

T
Ld
L d

B e o e R

ew.

“2'0.09

" ® Positives (fit)

/1,

0.0
o
zZ -

# Negatives (fit) [
Lo.07[

= 0.06
S -

e
=0.05

ol(

0.04

0.03 '

B Syt VLT PO L. T I

0O 05 1 15 2 25 3 35 4

0.02

0.01

w”vv T T T T T

pT (GeV/c)

Sun Sep 20 12:39:41 2015




Runi14 Au + Au 200GeV
Primary ITracks

Production High
(w/0 HFT)

Production Mid
(w/ HFT)

| Primary track efficiencies vs pT |

1

©

fit goints>z15 rel. gfficiency

5 3.5 4 45 5
pT (GeV/c)

0'50 05 1 15 2

Sat Sep 26 16:38:07 2015

I Primary track efficiencies vs pT I

1

©

L L B

N
RS

fit goints>g15 rel. gfficiency

°
o

T

P FYRTR UV PPN TYRTR AT IVOT | U0

L
0 05 1 15 2 25 3 3.5 4 45 5
pT (GeV/c)

Sun Sep 20 12:38:46 2015

| Primary track efficiencies vs pT for All

5 - + * .8
4
Lo St il
&l 1
0.6:-

05 05 1 1.5 2 2.5 3 3.5 4 4.5 5

Sat Sep 26 16:38:06 2015

pT (GeV/c)

I Primary track efficiencies vs pT for All

>1 :
g L { | o1a emeiency foray
2 r {
v T —@— Newemciency forAll
E f
@.9
N
n [ ®
n ot
10.8%
o [
-
£ T
o [
2.7
il |
e .
[ |
0.6
o.s-llll dordren bt bbbl
0 05 115 2 25 3 3.5 4 45 5
Sun Sep 20 12:38:45 2015 pT (GeV/c)

Primary track efficiencies vs ¢ for All

=

—- o1d emciency foral

—@— Newemciency forall

©

fit goints>xz15 rel. gfficiency
N

°
)

o5t b o Lo Lo Lo L L
*~ -150 -100 -50 O 50 100 150

¢ (degrees)

Sat Sep 26 16:38:38 2015

Primary track efficiencies vs ¢ for All

"

—l- o1d emciency for Al

—@ Newemciency forall

©

fit goints>z15 rel. gfficiency
N

°
o

1
-150 -100 -50 O 50 100 150

0.5

Sun Sep 20 12:39:14 2015

¢ (degrees)

Production High
(w/0 HFT)

Production Mid

<p:"’ - p:“> (GeV/c) versus p_for Primary

eV/d

# Positives

B Negatives

-0.01

-0.02

0 05115 2 2.5 3 3.5 4 45 5
Sat Sep 26 16:38:44 2015 P, (GeV/c)

-0.03

-0.04

(w/ HFT)

<P, -P, "> (GeV/c) versus p_ for Primary

ST
00.04F
(L) E # Positives
H £
z 10.03f I
?' n B Negatives
0.02:_ ......
= o
0.01i i
OW
-0.01f
-0.02f
-0.03f
-0.04F
:IIII NN NN NN NN RN N NN NN N NENNENRNEEN]
_0'050 0.5 1 15 2 2.5 3 3.5 4 45 5
Sun Sep 20 12:39:20 2015 P (GeV/c)

| pT diff (perc.) vs pT for Primary

| pT diff (perc.) vs pT for Primary

3 0.03 T T 3 0.03 T T T O
S H H H 1 S : : H .
z - : : ! ] z - : : : .
;;Q.OZS I @ Positives (fit) E gﬁ'ozs " ® Positives (fit)
] ] ]
zn:o_oz  S— = zn:o_oz A
' # Negatives (fit): E i # Negatives (fit):
20.015[ 1 20.015 -
e ] 2 [
0.01 0.01 L
¢ 4
0.005} : 0.005 ies s
» ﬂ I\ 4
Ofrwgiay 'ﬁ : L . =
0.005 H 0.005 ol (1T
- 4 o4l - $
L= [
-0.01 ] -0.01 * L Pl
-0.015 . -0.015 y
1111411 1111 11111111 111l ah IIII: 111l 1111 1111l INEERInnnn I
00205 1 1.5 2 2.5 3 3.5 4 002,05 1 1.5 2 2.5 3 3.5 4
Sat Sep 26 16:38:56 2015 pT (GeV/c) Sun Sep 20 12:39:33 2015 pT (GeV/c)
| Sigma of Relative difference pT (Old - New)/New vs pT | | Sigma of Relative difference pT (Old - New)/New vs pT |
2A 0.1:||||!||||!||||!|||||||| ARRNRRL UIRRRARE EA 0.1||||!||||!||||!|||||||| nun“unw
Z 5.095 f L Lo
_%0'09: #® Positives (fit) . ; _%0'09 #® Positives (fit) *
e £
2 0.08F * 2 0.08f
e [ ® Negatives (fit) b t # Negatives (fit) * .
0.07f ' 0.07f
s - F * E z - % [T E
Zo.06f : Zo.06 :
© E . 3 L E
0.05F . 0.05 =
0.04f . 0.04 .
0.03f i 0.03 + .
0.02f . 0.02 .
E + . 3 .
O.l.)lE : .. E 0.01 . :
e o T L omm Lol
0O 05 1 15 2 25 3 3.5 4 0O 05 1 1.5 2 2. 3 3.5 4
Sat Sep 26 16:38:57 2015 pT (GeV/c) Sun Sep 20 12:39:34 2015 pT (GeV/c)




ty

INOS|

Run 9 and 13 pp 500GeV Lum

00:00:00

2009 pp 500GeV BBC

8T-F8-680¢2

00:00:00

7| Tr-re-ee882

00:00:00

m re-re-680¢

00:00:00

| se-ce-60882

00:00:00

| Te-ce-6082

00:00:00

7| vT-co-60882

00:00:00

"] £8-ce-6082

060:00:00

| se-ze-6882

00:00:00

7| Te-ze-6882

00:00:00

700000 -

500000 -

400000 -

360000 -

200000 -

160000 -

pT-26-680¢2

-160600

00:00:00

GT-98-£T62

o Sy ——————————————} 90300300
— y e — " T-98-£T8C

J—————

o == 80:680:08
o —— T 8T-GO-£T62

4 98:00:00
e r—— % pB-CO-£T02

iy it 083003080
.. e 02-V0-£T02

00:00:00
96-rB-£T62

00:00:00
£2-£6-E€TBC

00:00:00
68-£6-E£T0C

00:00:00

e+86

o £G-C0-£T02

12013 pp 500GeV BBC And

06
086
06
e+86 -
06
06
06

7
6
5
4
3
2,
1
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Global Tracks
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summary

“+ We compared the tracking efficiency and pr resolution between Sti
and StiCA with real data in AuAu 200GeV Collisions in year 2014 and
pp 500GeV collisions in year 2013 and 2009.

<+ AuAu 200GeV

« StiICA gives ~12% higher tracking efficiency when there is no HFT
and ~6% higher tracking efficiency when HFT is available

* The pr difference between Sti and StiCA is less then 3% for global
tracks and no obvious difference for primary tracks

“* pp 500GeV
« StiICA gives ~8% higher tracking efficiency at RHIC-II luminosity
* The pr difference is less then 3% for global tracks

<+ StiCA is less sensitive to bad TPC sectors



Issues and Todo

* [ssues
* A prshows a prdependence for global tracks
In both AuAu and pp collisions

“* Todo
 Comparing timing performance
 Use MC data to evaluate the real tracking
efficiency and prresolution
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