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Wire-Cell 3D Imaging & Clustering
Recall : Problems in BlobDepofFills

PDHD : Single track sim (apa2, thetaXZ=45 deq) PDVD : Single track sim (crp0 , thetaXZ=75 deq)
Reco Blob BlobDepofkill , Reco Blob = BlobDepoFill

| 1A

https./www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db 1-a5b7-53fa03b460a4/event/0 https../www.phy.bnl.gov/twister/bee/set/7eabdeb4-8ta7-43d5-8b0f-3158e40d 7tet/event/O,

* No charge in BlobDepofFill - Charge was included, but not uniformly
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Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

v' Zero charge in BlobDepofFill is due to the time offset value

PDHD : Smgle track S|m(apa2 thetaXZ=45 deg)

t_speed=params 1|'I.1.1' spe

« drift_speed: 1.6 mm/us
+ time offset: 0 -> 312.5 us
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Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

v' Zero charge in BlobDepofFill is due to the time offset value

PDHD : Smgle track sim(apa2, thetaXZ=45 deq)

. .,IEI,-,E_, drift_speed=params.lar Ldrif t_spe it B =H=-='-=-:'=: i dl‘ift_SpEEdI 1-6 mm/us
S « time_offset: 0 -> 312.5 us

_ tickO_time = -250 us (the absolute time of the first tick)
self.nticks * $.dag.tick, response_plane = 10cm (where the field response functions start)
ticke time - response time offset, .
response_time_offset = 62.5us
start time = - 312.5 us
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Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

PDHD : Single track sim(apa2, thetaXZ=45 deq)

httos../www.phy.bnl.gov/twister/bee/set/2ad46d42-223 1-4dc6-ad64-
adc/4e9d0831/event/0/?’theme=/ight

charge_distribution

charge_ratio_distribution (BDF Charge 0: 3)
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« Charge distributions are not well-match yet.
« Fine tunings for the time offset is required.
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Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

PDVD : Single track sim(crp0 , thetaXZ=45 deg) * drift_speed: 1.473 mm/us
. time offset = 360.6833 us « time offset: 360.6833 -> 372.878479294 us

har istribution charge_ratio_distribution (BDF Charge 0: 224

Depos and Blobs XZ Projection cha ge—d‘St butio ge_ = ( 9 )
b == Reco Blobs (Total: 466) i

= Dblobs [ BlobDepoFill (Total: 466)
200

2.54 1
1
1
1
;
= A8 150 g 201 |
€ ] 2 1
E “ @ 0 1
— — 1
5 = =] 1
% 5 Bl 1
&4 E H 1
N I
£ 100 £ |
= =2 |
1.0 1
|
1
1
|
50 :
0.5 4 4
i
i

00 - - - - 0 L b o | e o T T i e e el ML, e ] 2 ey rifh 0.0 : J

X Position (mm) 0 5000 10000 15000 20000 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Charge Charge Ratio (Reco / BDF)

° tlme—Offset = 372'878479294 us charge_distribution charge_ratio_distribution (BDF Charge 0: 7)
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Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

PDVD : Single track sim(crp0 , thetaXZ=45 deq)
time offset = 368 us

Depos and Blobs XZ Projection charge_distribution charge_ratlo_dlstrlbutllon (BDF Charge 0: 0)

Number of Blobs
=
Number of Blobs

llllllllllll

. : | m
]
i
. ;
104 i
.| ( |
54 I
]
” HH 5
ol 1 1§ 10 L wma [ ml oL n ‘ , 0 m ‘ _n
0 5000 10000 20000 0.00 0.25 0. 150 175

00000 . . .50 0.75 1.00 125
Charge Charge Ratio (Reco / BDF)

« Also, fine tunings are required for both PDHD&PDVD.
« The metrics for charge can be calculated.
« The metrics can be refined to better represent the charge ratio distribution.
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2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

blob size -> charge smearing

Metrics , , , , ghost evaluation
« Two metrics for 3D Imaging performance evaluations in the Blob level de-ghosting algorithm performance

Number of blobs with non-zero true charge Total true charge in blob

Purity = Efficiency =
/ Total number of reconstructed blobs / Total true charge

BlobDepoFill
(https://qithub.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/imqg/src/BlobDepoFill.cxx#L2)

« Replace charges of reco blob with true charges in the blobs
« This node only replace the charge info, not position info, giving the position of reco blob

—— BlobDeopFill approach can be used for only evaluating about charge

Input: “ICluster’ data -> | U BlobDepoFill
[blob_depo_fill3]

0 -> QOutput: 'ICluster’ data w/ true charge in the blob

Input: ‘IDepoSet’ data -> | |

CAU Nula Yujin Park 9


https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2

2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

New PDHD configuration including BlobDepoFill nodes
« Wire-Cell standalone simulation: NF -> Trad SP -> Img
« Add BlobDepoFill nodes to the conventional img pipeline

TrackDepos
[trackdepos]

DepoBagger

lbagger] | ©

0O p—» 0

ClusterFileSink

NF -> Trad SP -> Img [clustersink-apa0]

IDepoSet

DepoSetFanout 0

[deposet_fanout_split] | | .
DepoSetDrifter 0

[deposet_drifter]

Drifter
(unnamed) |IDepoSet

O [ BlobDepoFill | | o | ClusterFileSink
[blob_depo_fillO] [blob-sink-apa0]
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2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

test with a track with thetaxXZ=20

Previous Jay&Haiwang's study

« BlobDepoFill requires some time offsets :

« Hard coded now - BEE: hitps./wwwphybnlgov/twister/ et
bee/set/ .
ab630d3d-2e98-4275-97be-1d0osfad3f76
c/event/0/

blob depo fill

- color (charge) is different between
"block” due to different size filled with
the same amount of charge (we think)

- both are aligned well, sharing the same
blob

n .tan(thetaXz)), 100, 180=(1+1),
wc.point(50%(1 + std.tan(thetaxZ)), 50, 58+(1+1), wc.cm),

reco blob

we.cm),

L;."‘ Braokhaven

> Investigation of time offsets
» Reproducing and comparing results with those of Jay&Haiwang will help validate my work
» Calculating metrics about charge with respect to different track angles
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