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members: (padCqum.n, padRow, bucket, ADC).

e TPCR2DClusters are formed in the x-y (column,bucket) plane
from connected digits. 2DClusters are formed in each padRow.

* TPCRHits are formed from the 2D clusters using the center-of-
gravity (weighted by ADC value) of each cluster.

e TPCRTracks are formed from TPCRHits.

e TPCRVertices are formed from TPCRTracks.



* max., min. pad column
e sum of ADC values

* avg. (x,y)

* rms (X,y).

* TPCR2DClusterFind: JobCModule class whose job it is to find
2DClusters from raw TPCDigits:
* sorts raw TPCDigits by pad row
e forms 2DClusters from digits that are connected either vertically
or horizontally (but not diagonally)
e calculates all of the member variables of each 2DCluster



| TPCDigit ADC Spectrum |
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| # of Buckets per 2DCluster |

1& [ I T T T T | T T T T | T
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. N Entries 1767341
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| # of Pad Columns per 2DCluster |
T T T I T T T | T T T | T T T
10 ZDClusterNCol
Entries 1767341
Mean 1.949
RMS 1.658
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TPCRTrack and TPCRTrackFind

e TPCRTrack: class that holds list of TPCRHits, as well as:
* track fit parameters (rho, d, phi, dy/ds, y0), their uncertainties and
their correlations
* ID (unique number, used mostly for debugging)
e fit status (success or fail), goodness-of-fit (g.o.f.) ~ chi*
* helicity (charge)
* two matrices, used for fitting

* TPCRTrackFind: JobCModule class whose job it is to find
tracks from TPCRHits:
e track seeds are formed using a “follow-your-nose” approach, where
a collection of hits is formed by searching only in the z-direction and
picking up nearest-neighbor hits
* looping until we find no more tracks:
* take the longest list of unused hits, fit them to a helix
* go back to look for bad hits (and remove them)
* look for any “acceptable” unused hits, add them to the track
* check again for bad hits (and remove them)



and transverse distance)
* change in g.o.f. parameter is less than max. allowed residual

* Next, we look for tracks to merge
* merge two tracks if they intersect inside the TPC volume, and if
the g.o.f. of the merged track is less than the sum of the g.o.f.'s
of the two single tracks.

* Finally, we look for any remaining “acceptable” unused hits that
could be added to any of our tracks.



MIPP (FNAL E9n7) | TPC Front |

PC Sid

| TPC Side_

tBRun/T =

Fri Feb 04 2005
01:29:458.9553586

e Trigger T E
da

¢ A
' 7

:.1"‘

¥y ('Cm

-40  -20 1] 20 40
® {cm)

&0

20

Z (cm)

-g0 i 1] 40 &0 a0
Z {cm)
TPC Top
E [T |:| T T | T 1T | T TT | LI | LI I LI | LI | T T I:l 1
B 1 = 1 4
40— : - F T = : —
i 1 L | & 1 ]
1
ool ! |Il|I .ot - | ]
[ LR R - T4
| : l -I'II._ N i : i
0o - "n-. L . 1 —
[ o e ]
B 1 - 1 4
20 - -
» :1 - . ) --“.h: .
B 1 - - b . 1 ]
B . - . 4
B . . i
1 1 Ill 11 I 1 1 1 I 1 1 1 I 11 1 I 11 1 I 11 1 I 1 11 I 11 I|I [
-g0 a0




TFC Sidde

hIPP (FNAL ESD7)  TPC Front

I :_"EI]_I TT I T T T I T T T I T T T I T T T I TTT I_ bl EI]I_I ||I T T I LI I LI I LI I LI L I LI I LI I T I|| I_I
EHBRU&:ZSZB 51 ! E - o
vent 20 = [ e = [ _ .
Fri Feh 04 2005 40— | ; S - ' T
01:25:48.95538 L P o a ST
*** Trigger ** . oA : [ = ~ P
=1 20— - 1 20— ' - 3 - T

Q?UI%D-’-’IDD [ R 1 1o 1
its: C447 [ yh ! [ s T T e ]
) - - LIS o - -
u-_ : - """:-L. & i. I '.": _ u__ : e :\'_ e T : N
L Tl 1 | LI — L ey | i
1 ! R Rl e ]
L e B [ Eiy - — - i
200 o Er I T ] 2l 1R w—-ﬁr-_-'.'_‘” -
Lo T -7 1 B r-os s 3 - 1 4
o 1 | 1 1 .

1 1 1 1
CL 1l I 1 11 I 1 11 I 1 1 1 I 1 1 1 I L1l 1 1 1 Ill 1l I L1 I L1 | I L1 1 I 11 I 11 I L1 | I L1 I|| L 1]

-40 =20 1] 1] -0 -60 -40 -20 1] 20 b il
® {cm) Z {cm)
h3l TPC Top

E" [T |:I T T | T 1T | T TT | LI | LI | LI | LI | T T I:l 1
2 L[ - - ]
= 4']_ 1 1 1
B : L e : ]
o o . o
20— .« . . . L
= 1 _\- -\-_ | Y ~ 1 -
N L L — — 1 ]
ol 1R - : L
NG e A
L |.: o 1 -
zol— :'-f'ﬂ:. J-:u'- -J -
AT e ]
| vt - 1 ]
-0 '-._- - ]
- ! a i ! -

1 1
1 1 ||I 11 I 1 1 1 I 1 1 1 I 11 1 I 11 1 I 11 1 I 1 11 I 11 I|| [

-0 -60 -40 -Z0 1] 20 40 60 &0




MIPP (FNAL ES07) | TPC Front . . | .

) _E EI]— :I LI LU LI LI I:I I_

EHBRU&:ZSZB s 1
vent 20 -

Fri Feb 04 2005 40
01:29:458.9553586

e Trigger T E

al
g?ur% 0400 20
5. 447

TPC Side

go~"T

¥y ('Cm

20

L

|] } | J—
1
K;}\I ]
- 1
.
-20 / . -20
1 4
I -
1 1 1 1
I I 1 L1 I 1 1 1 I L 1 1 I L1l 1 1 I | W | I L1 1 I L1l I L1 1 I L1 1 I L1 1 I L1 1 I [ | I 1
-0 -60 -40 -Z20 0 Z0 40 1) a0
Z {cm)
TPC Top
E j T | Im T | LI | LI | LI | LI | T 1T | LI | T T 1 | T j__
& [ v
®* 40— : —
[ i
- I —_
20— | ]
__— _
L _
L, _
0— = —
- 1 —
= 1 -
= 1 -
20— —
L 1 .
1
- ]
40— : —
L ! _
L _
1 1 I | T | I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I [ - | I 1 1]
-0 -60 -40 -Z0 0 Z0 40 [H1) a0



| Number of hits per track |

T T T T T | T
I h
B Entries 3510 7]
L Mean 49.37 —
i RMS 2553| |
100— —
b J_|-|J —
1 1 1 1 | 1 1 1 1 -—J | |
uﬂ 50 100
Hits
| TPCRTrack %(z=zmin) Dist. | y(z=zmin) Dist. |
| T T T T T T | T T T | T T T T T T T T | T T T I_
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100— -
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=10 10




| TPCRTrack x-Residuals |

fTPCRTrackXRAes
Entries 173276
Mean 0.0008752
B RIAS 03958 |

b000— —
|  TPCRTrack x-Residuals vs. z s
o T T | T T T T | T T T T | T T cm
E I~ FTPCRTrackXBesVaz
S | E:ltries 1?53%2
= B Meany 0.003142 /]
4 RMS 0’5016
— i + p—
D;: 0.5 Jr H }ffm;}f 104 /120
- 0 0.03616:0.00126
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TPCRTrac

yv-Resid (cm

TPCRTrack y-Residuals

EUDD - T | T T | T =
L fTIPCRTrackYHRes _
Eniries 173276
- Mean 0.008112 —
RIS 0.5419
4000 — —
2000 — ]
k y-Residuals vs. z '
T T | T T T T | T T | T T cm
— TTPCRTrackYHesVsz
Enfries 17
Mean 4,366
RMS 19.89
RISy 06788
&/ ndf 10212404 /119 —
Hi] -0,1972:0,0020 i
4] -0.00306+0.00009
4 p2 -2 919e-05+2 951e-06 + H_
—][ i P3 7.485e-07+2 697e-08
1 pd 5.083e-08+6.817e-10 +



* TPCRVertexFind: JobCModule class whose job it is to find a vertex
from TPCRTracks:

* algorithm for calculating vertex position assumes the vertex is
outside the TPC volume. This is because with no magnetfic field,
the calculation is linear, and all we have to do is matrix inversion.

* the collection of tracks that form a vertex is initally formed from a
list of two-track intersections that fall within a variable sized “box”.
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TPCRVertex Num. Vert./Event |
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| TPCRVertex Num. of Tracks/Vertex |
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| TPCRVertex z-Dist |
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