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Recent news

-

# Introduction of Majority-Logic.

# Fixed some problem with angle definition around .

The latest release of FTKSIm was realeased last month.
Can be dowanloaded at

http://wwv. pi.infn.it/~orso/ftksimdistr.
Documentation at htt p: // fcresci o. hone. cern. ch.
Performance summary at

http://fcdfhome.fnal.gov/.../ftk/results071.html.

o |
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Majority-logic (1)
- -

# Using majority logic we can accept also 5/6 tracks
Instead only 6/6.

# The linear-fit method requires a fix number of variables.

® Two methods

1. calculate a set of constants for any 5/6 combination
(like in CDF),

2. evaluate the missing coordinates to use a single set
of constant for 6/6.

The first method have an important problem: increase
of a factor 7 the constants number: in our case
150K sectors -7 > 1M sectors.

LWe used the last method. J
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Majority-logic (2)

How work:

# To fit the tracks we need of 6 - 2 measures per track.
# During constants calculation we generate also the

covariance matrix kernel, used to evaluate y? of the
tracks

Z IS the coods vector

When a track match on 5 planes we can calculate the
coordinates over the missing plane minimizing the x? of

track.
J
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Majority-logic: performance (1)

-

Using a 6/6 sample we can evaluate the performance of
majority logic vs complete fit.

The plot sequence show the performance of alghoritm
recostracting the local x, y in any module.

| X resoluzion PI. 1 I h_pl1x | Z resoluzion PI. 1 I h_plly
Entries 26359 Entries 26359
: Mean  -4.088e-05 [ Mean -0.0007355
600— """" """" RMS 0.003742 i : : 0.3101
[ : : : : : : - - 600

BOO—++++i++ N Lo
- . . . . 500 ....... ....... ....... ......

LY i i 400f e JU0 -

300 300f b SO S

200 200} ...... ...... ______

100} 100f—--- - RO -

_III|III|III|III|III|III|III|III|III|III O-IlllllI|III|III|III|III|III|III|III|III
-0.010.00®.006.004.002 0 0.008.004.006.0080.01 -1 -0.8-06 -04-02 -0 0.2 04 06 08 1
A @[rad] Az [mm]
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Majority-logic: performance (1)

-

Using a 6/6 sample we can evaluate the performance of
majority logic vs complete fit.

The plot sequence show the performance of alghoritm
recostracting the local x, y in any module.

| Xreso | X resoluzion PI. 2 I h_pl2x | Z resoluzion PI. 2 I h_pl2y
Entries 26359 Entries 26359

1200}—-+c-eee- ___________ _________ L Mean 3.498e-05

: : : : Mean 0.000285
o00 i ¢ |RMs  0.0007266 U e A At

T TIRMS 0.2687

1000 700 C , ....... ....... . ...... ......

500/
i 10Ty SR R T I AN SR SRR S
r 800 I S A
400[—-~ L Coos Pl
i 10T R AR S | SRR S -

300f--  609[ WT0o|E SR AR SRR R

- I 101 SRR ST N SUROON SO
200_ 400- N H H H H H H

200: e, ...... ......

100 200 S
i - 100

" I é - L
:LLL 0 1 OII II|III|III|III|III|III|III|IIIII
-0.010. -0.003 -0.002 -0.001 O 0.001 0.002 0.003 -1 -08-06-04-02 -0 02 04 06 08 1
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Majority-logic: performance (1)

-

Using a 6/6 sample we can evaluate the performance of
majority logic vs complete fit.

The plot sequence show the performance of alghoritm
recostracting the local x, y in any module.

| X reso | X resa | X resoluzion PI. 3 I h_plI3x | Z resoluzion PI. 3 I h_pl3y
- - Entries 26359 Entries 26359
1200 - : : Mean  4.167e-07 i : Mean  0.01767
600} - 1200/ o gl RS 0.0003961 L : : . |RMs 2.481
I : : : ; 500 : ' :
I 1000f—--- 3
500" L 1000
L 400
aool— BT 800
L i - 300
300 %9 600 I

200f~- 400" 400 200

[ .. 200+ 200 L
100_ I I 100

N N é ;
:I_I_I_ 0 b 0 11 1111 1111 1111 1111 11 C1 1 1 | 1 11 | 111 | 111 | 111 | 111
-0.010. -0.003  -0.0015 -0.001 -0.0005 0 0.0005 0.001 0.0015 -6 -4 -2 0 2 4 6
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Majority-logic: performance (1)

-

Using a 6/6 sample we can evaluate the performance of
majority logic vs complete fit.

The plot sequence show the performance of alghoritm
recostracting the local x, y in any module.

| X reso | X resa | Xresc | X resoluzion PI. 4 I h_pl4x | Z resoluzion PI. 4 I h_pldy

- - - Entries 26359 Entries 26359

1200} - 800 """" """" """" i ------ Mean  8.698e-06 - : . |Mean 0.003078
600~ - 1200 S g g g RMS  0.0002896 450[
I 7004 o

- 1000} 400}
500 | 1000}~ F C

r 600 : C

I - 350f

- 800} I o C
400 " 800 oo C

- . F 300
300__... 600__'" 600} 400 250:

I L 300F-4 200F
200 490" 400} - : L - . .

L 200f 150f : .

[ ... 200 200~ - 5 C

oL i L : i

i 0 Lot fo) =i Evva v b v bena bova bewa by Ixao® {70 ST I B EE N SR B

-0.040. -0.003 -0.0015 -08 -06 -04 -02 -0 02 04 06 038 -6 -4 -2 0 2 4 6
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Majority-logic: performance (1)

-

Using a 6/6 sample we can evaluate the performance of
majority logic vs complete fit.
The plot sequence show the performance of alghoritm
recostracting the local x, y in any module.

| Xreso | Xresa | Xresc | Xresao | X resoluzion PI. 5 I

600}

500"

400

300"

200"

100[-

L
Ciie

010.

1200--- 3

L 1200---
1000f---

1000t
800} 800k-..
600} 600 -
400 400k
200+  200f---
0 ;iit 0 Ei:I

-0.003  -0.0015

800

700f---

600}

500{--

400

300}

200}

100f

-0.8

h_pl5x

| Zresoluzion PI. 5 I

: |Mean -1.788e

26359

-06

i |RMS  0.0001254

600f

h_pl5y

500} é
a00f é
300} é
200} é

100F-+-.--

Entries 26359
Mean 0.03563
3.004

RMS

|
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Majority-logic: performance (1)

-

Using a 6/6 sample we can evaluate the performance of
majority logic vs complete fit.

The plot sequence show the performance of alghoritm
recostracting the local x, y in any module.

| X reso | X resa | Xresc | X resa | X resc | X resoluzion PI. 6 I h_pl6éx | Z resoluzion PI. 6 I h_pl6y
- - - - e Entries 26359 Entries 26359
1200 - 800 450[--- fL Db g1 ifmean -220ed [ 0§ i [Mean ooy
600—-- - 1200 r - e o] OO SO NN SO i !|RMS  0.000343 - : : : : RMS 4.683
i . - i C S T L 710/0) RO SRR O L
I 700 400f-- I
- 1000} - a - A
500 | 1000}~ - S 1)1¢] OSSR SRS R :
- L 600|--- 350_—--- N : : : : 1000
r - i C C T e VOO SO O
ool BT ool goof.. 300F-- o sool
i - I [ o5of. A00f it
300~ 699 ool 400F : ! sool
[ 200 B0 I
i L 300f - T
200{—- 400~ 400} i : I 400
- o | : 150_ 200- H B |
200 : I
[ 200 200} 100 Lo I
100f I i - - 100+ : 200 . : : :
i 100~ =10y ro 5 . P
EE U [ i sof ; [ |
:LI_I. Oﬂz't oﬂ C11l L1l O-II||||||||||||||||||||||||||||||||||||| 0 L . i
-0.040. -0.003 -0.0015 -0.8 -0.3 -0.060.004B000E00@10002-0 0.000200@100@E0008.001 -20 -15 -10 -5 0 5 10 15 20
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Majority-logic: performance (2)

. N

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Curvature

histomcl A Curv | histomc2
2000 s T T I Entries 26359 2000 T T T Entries 26359
B CH Mean  2.667e-05 i : : Mean 6.193e-06
1800;._. ......... _ ........... , ......... 180077 ,,,,,,,,, , ,,,,,,,,,,, ,,,,,,,, ,,,,,,,,,
R P RMS  0.006368 - N RMS  0.004972
lGOOT ......... T ........ | « ........... T 1600? ,,,,,,,,, [ ,,,,,,,, ,,,,,,,,,,,

14000
1200 - ........... 1200 O 2 T T For each plot the
1000f - ........... w00 ,,,,,,,,,,, red histogram show
800; ...... - ........... 800; ,,,,,, Q. ,,,,,,,,,,, the resolution for the
nf - w S R 6/6 tracks, the super
400} ......... ........... w00 ,,,,,,,,,,, ,,,,,,,,,,, imposed histogram

200} --------- | ----------- 200 ,,,,, - show the resolution for
L1000 [T—— e g e et ek e el Ak 1 2 TSI I e {4 - St \)‘1 ‘- Ll
-8.03 -0.02 -0.01 0 0.01 0.02 0.03 -(()).03 -0.02 -0.01 0.01 0.02 0.03 the Same parameter for

A Curv [1/Gev] A Curv [1/Gev]

5/6 tracks.

o |
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Majority-logic: performance (2)

. N

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Curvature
‘ histomc1l l ACUFV' ‘ histomc2

200( histomc3 M histomc4
180( 2000 T T T Entries 26359 2000 — T T e Entries 26359
1800 i ......... _ ........... ........ ......... R -2.48-05 1800:— rrrrrrrrr rrrrrrrrrrr ———————— ————————— Mean 1.128e-05
160( i m : S G - ﬂ' RMS  0.004799
140( 1600}« ------ .,- ---------- ........ ) ........... ........... 1600} ,,,,,, -- ,,,,,,,,,, ,,,,,,,, 77777777777
A« IR = A SO R
1201 1400:~ ...... % .......... i ----------- 1400:7 rrrrrr % rrrrrrrrrr rrrrrrrrrrr For each p|0t the

100( 1zoo~......a.z. .......... ------ ----------- 1200E rrrrrrrrrr rrrrrrrrrrr red histogram show

801 1000;~ ...... m .......... ...... ........... 1000% rrrrrr m rrrrrrrrrr """"""" the resolution for the

60! 800;.---;-@ ---------- ------ ----------- 800:*""."@ """"" """""" 6/6 traCkS, the super

a0 600;....2 .......... ----------- 600:— rrrrrrr rrrrrrrr """""" imposed histogram

20! 400:~ --------- ----------- ----------- 400; ————————— ,,,,,,,,,,, ,,,,,,,,,,, ShOW the reSOIUtion for
(( P10 """"""" 200 """""" """""" the same parameter for
TR ORIy 0 G0 R 10t T o ot ke et AT NI I e Vr,\"i’”“w ] L
-8.03 002 001 0 00l 002 003 -803 002 001 O 00l 002 003 5/6 tracks.

A Curv [1/Gev] A Curv [1/Gev]
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

200(

180(

160(

140(

120(

100(

80!

60!

40(

20(

Curvature

200(

180(

160(

140(

120(

100¢

80!

60!

40(

‘ histomc1l l ACUFV'

‘ histomc3 | ACWV'

histomc5
2000 T T [ STr— Entries 26359

L : Mean  1.14e-05
1800.:_. ......... : ........... : .................

- m RMS 0.005012
1600T ...... .- .......... ...........
1400+ A

=
:|_200:~ ...... CG .......... SO TS TP
1000} ......... . .......... ................................

7))

800k—-----p- S 1ot s RO SO S
)
600:.._. ....... : ........... : ................................
4_00:~ ......... ..................................
200 = veeeeee b AL
07\ L1 I bt -T"’-—. L
-0.03 -0.02 -0.01 0 0.01 0.02 0.03

A Curv [1/Gev]

A Curv l

‘ histomc2 |

‘ histomc4 |

histomc6

Entries 26359

ZOOOj """"" e s s

1400 G)
- c
- @©

L
soo:— rrrrrr (£

200t

1200} ,,,,,,,,, )

1ooo} ,,,,,,,,,,,,,,,,,,,

600 S5 :

400

1800 — |

1600w - 4T T

Mean 9.396e-06

RMS  0.005089

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e 1

-0.03 -0.02 -

ol | et

0 0.01 0.02 0.03
A Curv [1/Gev]

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for

5/6 tracks.
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Impact Parameter

histomd1
Entries 26359
(7070 10| S S
" Mean -0.0004752
T J RMS 0.03268
4000.._. ....................................................................

3000}
2000}

1000}

‘i

Ll il A e S 1 L1
-0.1  -0.05 0 0.05 0.1 0.15

Ad [cm]

histomd2

Entries 26359

800 @) i

600~ ()

0
4001 U)o

200(—

el

1000 bl Mean

-3.346e-05

0.008606

RMS

e

oL
-0.03 -0.02 -0.01

0

0.01 0.02 0.03
Ad [cm]

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram
show the resolution for
the same parameter for

5/6 tracks.
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Majority-logic: performance (2)

-

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Impact Parameter
. histomd1 | 24|

500! histomd3
- Entries 26359
1000}---e-eee- ........... ........... ....... Mean -2.23e-05
400 o™ RMS  0.008523
800}—---+-+ .......... " ....... ...........
300( - i i i
3
600 I m .......... ‘ ...........................
2001 T
400 ... ...... Sl
100t = 2
200 bt '. ....................
( - :
- <
J“\’ 1

0 AT
-0.03 -0.02 -0.01

o

0

0.01 0.02 0.03
Ad[cm]

~

| histomd?

histomd4

Entries 26359

600*""0’5_’ """""

4001 U)o

200

1000} S S

800, CD rrrrrrrrrr rrrrrr
<
ke

---| Mean

-6.264e-05

RMS 0.008101

o,

R it
-0.03 -0.02 -0.01 0

0.01 0.02 0.03
Ad [cm]

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters

when some coordinate is missing:

Impact Parameter
. histomd1 | |2d]

5001

3001

200(

100¢

60(

40(

201

| histomd3 | 24|

histomd5

600~----DZ .........

)]
400}—----- (f) .........

200.._. ......... '..

Entries 26359

Mean  -3.729e-05

RMS 0.008328

800}—----- G) .......... .........

ot bt
-0.03 -0.02 -0.01 0

e 0 At .
0.01 0.02 0.03

Ad [cm]

| histomd2 |

| histomd4 |

Ad | histomd6
: Entries 26359
T e Mean  2.382e-05
(o) RMS 0.008818
800 () £ [ R -

600~ ()

4001 U)o

200

{0 A SO M'Z"I°

0.01 0.02 0.03

Ad [cm]

For
red
the
6/6

the
show

each plot
histogram

resolution for the
tracks,
imposed

the super
histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

o

¢ Parameter

histomfl

1400 : : : Entries 26359
7 : : 7. Mean  -4.716e-05

lZOOTF‘l .......... ........ ......... RMS G

0.002 0.004 0.006
A @[rad]

) S i s
-0.006 -0.004 -0.002 0

89 histomf2
1400 ————— e Entries 26359
Mean  -2.399e-05
12000 Ny RMS  0.001466
wool D
3
800,,,,,,—-? rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
600
4001 _S_ r R
00| SO . TR B
L
e SRR RN|

0 "
-0.006 -0.004 -0.002 0

0.002

L. D‘ 1 iy S PI
0.004 0.006
A @[rad]

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

¢ Parameter

‘ histomfl | M

140 histomf3
1400 : : r Entries 26359
( H H H
120 : : I Mean  -2.355e-05
1200~m .......... ‘ ........ ,, .......... RMS 0001449
100( I : : ] -
1000.._. ...... GJ eeesesfesasacancnafannanannans
801 %
800 M—" ............................................
60l D—
600f—------ w .......................................
401 (@))
400}—----es E . b fen e
20! I :
010 e S o EEE CEEEEEEEEE - U S,
(
-0

O L P Pt
-0.006 -0.004 -0.002 0

e e
0.002 0.004 0.006

A @[rad]

‘ histomf2
A‘P| histomf4
1400 ————— e Entries 26359
Mean  -1.926e-05
1200*""# """""""""""""""" RMS 0.001365
ool D
% b
soofwa': rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
600 Lf) e

Y, Ui
B

A
R

s

0=kt
-0.006 -0.004 -0.002 0

0.002 0.004 0.006

A @[rad]

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters

when some coordinate is missing:

¢ Parameter

140
140

1201

100¢

80!

60l

40!

20!

1201

100¢

80!

60l

40!

1400

1200

1000

‘ histomfl | M

‘ histomf3 | M

‘ histomf2 |
‘ histomf4 |

800
600

400

histomf5
Entries 26359
: : I Mean -1.717e-05
LQ .......... ........ ......... RMS 0.001411

ey } o e enes

0
-0.006 -0.004 -0.002 0

L Py 2 A
0.002 0.004 0.006
A @[rad]

A<p| histomf6
1400 ————— —— — — Entries 26359
] Mean -2.138e-05
1200 ¢ R R RMS  0.001433
1000 CD ————————————————————————————————————————
3
800,,,,,,—-? rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
TR OO BN IO [
400 _S_ r R |
10 T

0 -
-0.006 -0.004 -0.002

0

0.002 0.004 0.006
A @[rad]

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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Majority-logic: performance (2)

. N

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Zo Parameter

AZ

0 histomz1 A Z, histomz2

— Entries 26359 ———————— Entries 26359

000p bk e goozeiz | % vean -0.001019

SIS e | RMS 0.3668 gool- O\ %] | RMS 0.2707

700: ....... x ...... . ...... 700: L 777777

600} ....... ...... ...... 600] ,,,,,,, SN o s IS O ,,,,,,

For each plot the
e o red histogram show
-0 n e TR - the resolution for the
300;....? .......... ...... ...... 300; ,,,,, ,,,,,, 6/6 traCkS, the Super
200; : ...... 200; : ,,,,,, imposed histogram
ool G oo o show the resolution for

i T
chrrdrdriel sk
-0 02 04 06 08 1

500+ k- S soo LN I

400w -

s s the same parameter for
A 2, [mm] A Z, [mm]
5/6 tracks.

o |
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Majority-logic: performance (2)

. N

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Zo Parameter

AZ, ‘ histomz1 l w ‘ histomz2

AZ, histomz3 AZ | histomz4
- :5 ; ; ; ; ; Entries 26359 o : : : : : Entries 26359
Bor SO0 Mean 0002651 % T T T I Mean -0.001663
20 800~m ------- ------- 4 RMS 0.2788 soofq- rrrrrrr rrrrr | RMS 0.2652
] wew .
S . S - For each plot the
50( 6007----5- ....... ....... ...... ...... 600?@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
= F = red histogram show
s 500 bt B I . - 500;,,,,10_4; ,,,,,,,,,,,,, b _
SRR I N 5 - the resolution for the
400 : R P feeees 400;,,,,3,, L L SELL LN ) N R R
Tl » ) 6/6 tracks, the super
3007 H R . 3001~ B . .
o T = I = imposed histogram
200[ b b g - 2000 i E .
SO - show the resolution for
( :]_00:~ ...... 100} ,,,,,,
- | S | the same parameter for
T e R R O R e F I e N e T R SR s
0 08060402 0 0204 0608 1 0l 08060402 0 02 0406 08 1 5/6 tracks.

AZy[mm] AZy[mm]
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Majority-logic: performance (2)

. N

We can also evaluate the resolution on track parameters
when some coordinate is missing:

Zo Parameter

8% . histomzl | 2%] | histomz2 |
A% . histomz3 | [2%] | histomz4 |
o AZ hi AZ | -
0 istomz5 0 histomz6
sor 901 ———————|Entries 26359 -+ |Entries 26359
700 80 900* """" """" T Mean  -0.006863 900* """" """" """ 7" "IMean  0.004008
o 7O 800~m ------- ----- - RMS 0.3448 soofq; rrrrrrr 5 RMS 0.4104
For each plot the
o @ —— S @ . |
N o0l A red histogram show
ol G . ——— i _ .
R o - the resolution for the
Lo SR I . - S I T
F B PR N 6/6 tracks, the super
30( 4007 - ‘ ......... , ...... , ...... 4007 ,,,,, ,,,,,, . .
“ I - n imposed histogram
10( 200 300F ~ ...... ...... 300 ,,,,, ,,,,,, .
- = P - = o show the resolution for
10( 200} edheeeen ...... 200f- - ,,,,,,
‘ SR | - ; the same parameter for
( 100f—-i e 100F- -l bl N
= | 1 1 5/6 tracks.

-1 -0.8 -06-04-02 -0 0.2 04 06 08 1 -1 -08-06-04-02 -0 02 04 06 08 1
AZy[mm] AZy[mm]
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Majority-logic: performance (2)

. N

We can also evaluate the resolution on track parameters
when some coordinate is missing:

cot(0) Parameter
histomol A cot(®) | histomo2

; Entries 26359 : : : : : Entries 26359
| Mean 2.897e-05 : | Mean 1.294e-05
1ooor RMS  0.002261 1000f""N""§ """" RMS  0.002052
ol 8. S T - T GCJL - —
| S 8 For each plot the
sool [ B T PO 1 B N ,
L . red histogram show
N N N m | | .
i : o N o the resolution for the
400 . ........ 4007._ ,,,,,,,,
= - = - 6/6 tracks, the super
200 I - 20 - imposed histogram
1 1 show the resolution for
S RS BT = r'r?;”i; g *ZL\;“LiL oL
-0(.)0080.006-0.004—0.002 0 0.0020.0040.006 0.008 -09008-0.0060.004—0.002 0 0.0020.004 0.0060.008 the Same parameter for
A cot() A cot(8)

5/6 tracks.

o |
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Majority-logic: performance (2)

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

100(

80(

60(

40(

20(

cot(0) Parameter

-0.0080.006-0.0040.002 0 0.0020.0040.006 0.008

1000 :
800:
600:
400:

200

‘ histomo1l | A cot(® | ‘ histomo2
histomo3 A cot(8) | histomo4
- Entries 26359 : : - Entries 26359
| Mean 8.235¢-06 ——_ | Mean  2.049e-05
T : 1000 gt
iiRMS  0.00217 L |RMS  0.002631
LI T sool. Qg
P I %
S - 600%,,,30_,,,,3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
w
LI awo Lo
. ........ 2007 ,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,
o A R T R G '\f’\j”rf o]

A cot(B)

0
-0.008-0.0060.0040.002 0 0.0020.004 0.0060.008

A cot()

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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Majority-logic: performance (2)

-

-

We can also evaluate the resolution on track parameters
when some coordinate is missing:

cot(0) Parameter

‘ histomo1l | A cot(@) |
‘ histomo3 | A cot(@) |

‘ histomo?2 |

‘ histomo4 |

histomo6

26359

L1 SO -

A cot(0) histomo5 A cot(6) I
100(
- Entries 26359
100 :
+ : : : i il Mean  6.883e-05
80( 1000}-++--- e s I
L) | RMS  0.002945
801 ' ' -
60( F<T0 )0 S wwwd O S SO CCCE COC: T SO 800—---
60(
40( [ST0[0] SR =5 S e 600—---
40(
20( 400+ g .............................. 400
20(
( 200}------- e T O o e L EUUUUOT SO 200—------
-0 I I
(
-0

drrerind

: Entries

| Mean  -2.304e-05

IRMS  0.003174

S

0 ; g \“f\:’“?ﬁ }"’ri’“x; Q'ZLi’”Z‘r: .
-0.0080.006-0.0040.002 0 0.0020.0040.006 0.008
A cot(B)

0
-0.008-0.0060.0040.002 0 0.0020.004 0.0060.008

A cot()

For each plot the
red histogram show
the resolution for the
6/6 tracks, the super
imposed histogram

show the resolution for
the same parameter for
5/6 tracks.

|
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FTK efficiency

We can evaluate the efficiency using the majority logic as
function of various parameters: Curvature

| Efficiency vs Curvature |

fraction

1

0.8

0.6

0.4

0.2

—¢— | —o——g—e-—

0.1 0.2 0.3
Curvature [1/GeV]

show
of

The plots
efficiency
IPatRec end FTK.

|
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FTK efficiency
B -

We can evaluate the efficiency using the majority logic as
function of various parameters: Curvature, Impact
Parameter

| Efficiency vs L.P. |

fraction

l- - -_J-| ............... .............. .............. ....... _l- ..... ___-
i|‘".ﬂIi’.Izifl’;f’i:Ilif;f:i:;-“:“}iil)*lHH
e e e T The plots show
0.6 :_ ............... ............... ............... .............. .............. efﬁCiency of
TN TS T N N N N N IPatRec end FTK.

Y| N RSN WSSRMRNS AR NSRS MSPRNAS W T S— —

0.2 — T— — S —

O_I 111 I | | I 1111 I 111 I | I 1111 I 1111 I 1111 I 111 I 111
-0.005 -0.004 -0.003 -0.002 -0.001 O 0.001 0.002 0.003 0.004 0.005
Impact Parameter [cm]

o |
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FTK efficiency
B -

We can evaluate the efficiency using the majority logic as
function of various parameters: Curvature, Impact
Parameter, ¢

| Efficiency vs ¢ |

el R A
| The plots show

0.6 ;_ ...................... ...................... ...................... ....................... ...... e.ﬂ:l Cle nCy Of
: | | : : |PatRec end FTK.

| E— A—— A— T — SR—— -

117 — S— — S S —

O _I | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1

o |
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FTK efficiency
B -

We can evaluate the efficiency using the majority logic as
function of various parameters: Curvature, Impact
Parameter, ¢, 2

Efficiency vs Zo

- 7 77T The plots  show
0.6 __ ............... ............... ............... .............. .............. eﬂ:l C|e nCy Of
- IPatRec end FTK.

fraction

Y| N RSN WSSRMRNS AR NSRS MSPRNAS W T S— —

D N
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FTK efficiency

We can evaluate the efficiency using the majority logic as
function of various parameters: Curvature, Impact
Parameter, ¢, Zy, cot(0)

| Efficiency vs Cot(6) |

fraction

1

0.8

0.6

0.4

0.2

Iy 1'L|L| |-l--1-§.|_-' : I L" | I,' Ly -liL| L EI ' |._1§_I |
T =TT | IRE Il IhndEREdNl
iRgANREsngunaRiEaN liliuim.‘iil% H..!__Tl; &
| | | | . | . | | | | !

0.8 0.6 0.4 0.2 -0 0.2 0.4 0.6 0.8
cot(0)

The plots show
efficiency of
IPatRec end FTK.

|
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FTK efficiency
B -

We can evaluate the efficiency using the majority logic as
function of various parameters: Curvature, Impact
Parameter, ¢, Zy, cot(0), Particle type.

| Particle Type |

T s s S M o ———

fraction

0.8 _ ........................... : ............. T ....... S S ............. - 7%7:$:

. " 7 The plots show
0.6 :_ ............. ............. — ............. ............. ............. ...... EffiCiency of

04_ _____________ - __ _______ T |PatRec end FTK.

O— |~| 5+ 5*: 5~i : :+i
ﬁkﬁueo[hereum/(p

o |
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Invariant Mass resolution

Using the B, — uu we can evaluate the resolution obtained
for 2 muons.

| Invariant Mass, i hypotesis histo_Mmm_ipat
Entries 3426
[ : : ; i Mean 5.36
= | RMS 0.05644
C z : o : X2/ ndf 37.13/37
300 __ .................. L e — R T 2980 + 6.6
- : : : : Mean 5.359 + 0.001
- : : : : Sigma  0.05267 + 0.00070
250 __ ...... ......................... ........... W
C : : : Entries 3036
= : : ] : Mean 5.39
200 __. ....................... ........................ ........... RMS 0.15
_ : : : : X2 I ndf 171.9/90
- : ; ; ; Constant 102.7+2.7
150 __ ........................ ........................ ........... Mean 5.386 + 0.002
- : : : 1 : Sigma  0.1285 + 0.0024
100 __..- .......... REE ] III ................... \ ........................ . ........................
C s : f FOANY s :
C § : | § § §
T TS < LTS R A + ........................ s
I ’ ' ooloest oS el .. 1 1 1 1 a4 2. * |. agge * ".‘o 0800 4% o o
9.8 5 5.2 5.4 5.6 5.8 6

Mass pu [GeV]

The mass resolution in FTK is 2.5 times greater than
uPatRed (128 MeV vs 53 MeV). J

Status of FTK Simulation — p. 8



Conclusions

-

The introduction of majority logic solve the efficency
problem.

The implementation of ML don’t increase the number of
sectors or constants used for the fits.

We can have an average efficiency ~ 80% using:

s 8regions

» 160K sectors

» 8M patterns

|
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