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Background Merging Procedure
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Random Trigger Data: Current

Chart #1-- Archive

Add Signal m
= [PH2C24A
40 -

30 = e e r.,——-"\,..._-—-uﬂ_.. WN,—.{'] rwmm‘.o
20 =1
10 =
. ¥ e |
— | | | | | | | | |
b 4 04:56:00 57:00 58:00 53:00 05:00:00 01300 02300 0300 04300
2018-02-17

Label step: 1 minutes

4 VY 12

The Unix timestamp in RUN::.config bank shows that the data selected for
background were taken on Feb. 17, 2018 between 5:01:20 AM to 5:01:50 AM.
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Occupancies should be identical and they are.

.jefferson Lab



Random Trigger Data: 2D Occupancy
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Simulation: 2D Occupancy

Jocupanc

Wire Wire

DC Sector 4 Oceupanc DC Sector & Occupancy [%]

.gefferson 1)



Background + Track Merging Procedure
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Data and Simulation: TDC

Random Trigger Data
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Background should be merged with generated particle without bias in
terms of timing.
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Caounts

Caounts

Simulation: TDC

Simulation: Generated Track
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Background is merged with generated particle without bias in terms of

timing.
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Towards Tracking Efficiency Studies

« Background was successfully merged.:
= without losing any DC hits, and
= without timing bias relative to the generated
track.
« Background merging procedure Is ready to
be used In investigating tracking efficiency
as function of background beam current.

« Background files for higher beam currents
were created by grouping adjacent event
entries into a single event.

.!efferson Lab



Tracking Reconstruction Efficiency

Reconstruction Efficiency vs. Beam Current
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This was performed with 6 GeV, 15° 9, -5° p e™.

.}efferson Lab



Tracking Efficiency from Data

Tracking Efficiency Using Positive Time-Based
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Tracking Efficiency from Data

Tracking Efficiency Using Negative Time-Based

11 Tracks
1 e
PSS B E—— S .
= y = -0.0018x + 0.9996
;:Z_J 0.8
b
N _
® 07 p=-X
. Ne-
© n=a+ bl
S 06
Eff =~
0.5 a
0.4
0 20 40 60

Beam Current (nA)
by Joseph Newton

Rate of negatively charged tracks per electron, normalized to 1 at 0 nA, from the fit.

.}efferson Lab



COATJAVA 5c¢.2.3 Improvements

Poorly reconstructed segment rejection.
No isolated hit pruning.
Removal of overlapping tracks.

Extension of value of B-field reach of T2D
table.

Reconstruct 6 superlayer tracks and then
look of tracks from the track unassociated
segments requiring only 5 superlayers.
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Reconstructed TBTrack: Signal
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Tracking Reconstruction Efficiency

Reconstruction Efficiency vs. Beam Current
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Pathology: Misaligned Segments
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Pathology Good Hits, No Segment
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Pathology: Unresolved Hit Pattern

0

Segments are not reconstructed due to unresolved hit pattern in at least two superlayers.
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Unreconstructed TBTracks

Reconstruction Inefficiency vs. Beam Current

16 |
i ©  Unreconstructed Track %}

_14r ® Misaligned Segments
X ¢ Good Hits, No Segment
& 121 Unresolved Hits %
o |
S 10F %
B ol %3
C
)
5 O 0 ¢
E s
N I S
c
| ;
o 2 %
m -

of A g

| | | | | | | | |

0 20 40 60 80 100 120 140 160
Beam Current [nA]

Unreconstructed TBTrack means no TBTrack within the sector of the generated track.
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Pathology: Poorly Reconstructed Segment
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Poorly Reconstructed TBTracks

Reconstruction Inefficiency vs. Beam Current
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Poorly reconstructed TBTrack is in the signal’s sector but outside Ap/p, A8, and Ag’s nao.
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Summary and Next Steps

« Background merging was well implemented
without discrepancy in hits and without timing
bias.

« TBT reconstruction efficiencies were evaluated
for different background beam currents.

« TBT reconstruction pathology was
iInvestigated: identifiled and quantified in terms
of occurrence.

 Similar studies will be conducted with the
recent and future (dead time Implemented)
GEMC and CLARA/COATJAVA releases.
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p Resolution

p Resolution vs. Beam Current
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0 Resolution

0 Resolution vs. Beam Current
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¢ Resolution

¢ Resolution vs. Beam Current
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v, Resolution

v Resolution vs. Beam Current
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Tracking Reconstruction Efficiency

Reconstruction Efficiency vs. Beam Current
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Tracking Reconstruction Efficiency

Reconstruction Efficiency vs. Beam Current
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Tracking Reconstruction Efficiency

Reconstruction Efficiency vs. Beam Current
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Reconstructed TBTrack: Signal

HBT (p_rec-p_mc)/p_mc

HET (theta_rec-theta_mc)

Entries 939 Entries 999
amp 33.537 amp 131.084
mean 6.501 mean 0093
ooy ' sigma  6.650 200 i sigma 0184
- yindf  19.580 ¥2ndf 11.937
a0 - _
1501
& |
5] =]
I 100
401 - |
S0
201 i i -
I I
] ]
' :
I L |
nle —h L n 1 1 Moo M 1 n 0 1 | =ni | J-l-l 1 1 1 1
-50 -40 -30 -20 -10 o 10 20 30 40 50 -5 -4 -3 -2 -1 o 1 2 3 4 5
(p_rec-p_mc)/p_mc [%] (theta_rec-theta_mc) [deg]
HET (phi_rec-phi_mc) HET (vZ_rec-vz_mc)
' ' ' " |Entries  9ag ' ' ' " |Entries 938
180 amp 79.384 80 amp 12.329
mean 1.033 mean 1.642
160 F sigma  0.908 L : sigma  3.232
@indf 21.333 70 windf 14937
1400 -
60
120 - n
= @ 501
5 100 n {1 E
o o
o Q40
80 i -
]
i 30
60 | -
201
a0r - 1
|
10 il
20t - H | LJ
il — ‘J-L nn .ﬂl.—n-. 1 Meth o 00 |1 n ol n n nll 1 |IIL|'|n nonon o
-15 -10 -5 o 5 10 15 -15 -10 -5 o 5 10 15
(phi_rec-phi_mc) [deg] (vZ_rec-vZ_mc) [cm]

.}efferson Lab



Pathology: Insufficient Hits

G N ),

Segments are not reconstructed due to insufficient hit in at least two superlayers.
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olved Hit Pattern

Pathology: Unres

Segments are not reconstructed due to unresolved hit pattern in at least two superlayers.

Jefferson Lab



Pathology: Misaligned Segments
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HBTracking Reconstruction Pathology

HBT Pathologies vs. Beam Current
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