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Get hands dirty I phase

* Develop and implement 3D reconstruction

© Separate planes into different groups

A

+t Check that reconstruction works in single groups

How to check that reco works in separated groups?
Compare reconstruction of small number of events

from main-branch with reconstruction of separated
groups
Check distributions output at end of reconstruction

- Combine/match reconstruction of groups

- Check that 3D reconstruction works




Get hands dirty I phase

* Develop and implement 3D reconstruction

Two bugs currently
A* runs into seg fault even on main

branch
Unseparated and separated

3¢ Check that reconstruction works in single groups  ESaEEEEIEC RIS SRS

© Separate planes into different groups

* Hough Transform only

* For 100 Spl”S from pnfs/dune/persistent/users/kleykamp/nd_production_output/2022-12-15_simple_spill/edep/FHC/00m/00/neutrino.0...

* 35 with reconstruction

* Both single groups perform pretty similar, one has higher tendency to find tracks and
finds tracks earlier on

- ‘seeding’ difference?

2 (5.7%) 5(14.3%) 28 (80%)
6 (17.1%) 3(8.6%) 26 (74.3%)
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Examples of reconstruction
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Examples of reconstruction
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Examples of reconstruction

= 4 = 4

x > The difference in
g g ° position of hits is

£ , T not understood yet

‘\H\|I\H|\IHTI\H|III\‘\IH‘HI\
%
‘\H\|I\H|\IHTI\H|III\‘\IH‘HI\
5-
[ In's

—2 -2

=3 =3

4 : 1 1 ‘ Il 1 ‘ Il 1 Il | Il Il ‘ Il 1 Il | Il Il | Il 1 Il ‘ 1 4 : 1 1 ‘ Il 1 ‘ Il 1 ‘ Il 1 1 ‘ Il 1 Il | Il Il | Il 1 Il ‘ Il

11 12 13 14 15 16 17 18 11 12 13 14 15 16 17 18
Position Z (m) Position Z (m)

s S 60
g2 3
w20 o 30
£ £ ,
g 0 2000 4000 6000 8000 10000 12000 £ 0 2000 4000 6000 8000 10000 12000
= Time (ns) = Time (ns)

rated Reconstruction | Asa Nehm (the

Iy
INEUTRINOJEXBERIMENT




Examples of reconstruction
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Examples of reconstruction
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Examples of reconstruction
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Examples of reconstruction
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Comparing muon kinetic energy

* Adapted script meant for analysing the kinetic energy of reconstructed muons

- Output for both separated reconstructions and fixing some issues as pointed out in comment
on pull request for make_hists.py

- Finding simulation files with muons... (took way longer than it should/expected)
° Ran SC”pt on pnfs/dune/persistent/users/kleykamp/nd_production_output/2022-12-15_simple_spill/edep/FHC/00m/00/neutrino.14...

* Result
- Both separated reconstructions work very similar

- Both are pretty similar to the unseparated
reconstruction

- If you want to have a look at all plots or /23?;2 1120 | 3913 646
specific other plots— I'll send them to you
13725
29612 | 1120 | 3911 646

ed Reconstruction | Asa Nehm JG|U



A % g 4000
~N =
E I = 3000
Xampie outputcs s
p 8 2000 —
o { .
ki =
n -
® 1000
(&) -
E -
= 0 -
unseparated -
Track Start Position ON€E _000—
= 4000 -
€ - B
E = ~2000 —
N 3000/ — -
& - -3000—
E= = C
ﬂo‘ 2000 ; _40 L 1 L | L Il 1 L | 1 L 1 L ‘ 1 L 1 1 ‘ 1 1 ‘ 1 1 1 ‘ L 1 1
E e 000 12000 13000 14000 15000 16000 17000 18000
o 1000 Track Start Position X (mm)
é E Track Start Position
a o £ 40001
c E -
-1000[— %’ 3000
- 8 2000
-2000— < E
e ki -
~3000 L
[ I [
e = -
_40?? Il Il ‘ Il 1 1 1 \ 1 Il ‘ Il 1 1 | 1 Il ‘ Il 1 | | Il 0 j
000 12000 13000 14000 15000 16000 17000 18000 other E
Track Start Position X (mm) 1000 F—
—2000—
-3000—
_40 : | 1 | 1 | | 1 1 1 | 1 1 1 | ‘ 1 | 1 1 ‘ 1 | 1 1 ‘ 1 1 | 1 ‘ 1 1 | 1
Rooo 12000 13000 14000 15000 16000 17000 18000

Track Start Position X (mm)

ated Reconstruction | Asa Nehm (th

INEUTRINOJEXBERIMENT




4000

D5 € -
£ =
E N 3000
= =
Xxample outputs s
% =
S 2000 —
= =
5 =
~ 1000
[S]
© C
[ 0 =
unseparated -
Track End Position ON€E _000—
£ 40001 w00
£ E -2000
N 3000/ =
& E -3000—
S 2000 — =
: _40 L 1 L | L Il 1 L | 1 L 1 L ‘ 1 L 1 1 ‘ 1 1 ‘ 1 1 1 ‘ L 1 1
o E 000 12000 13000 14000 15000 16000 17000 18000
w 1000 — Track End Position X (mm)
E E Track End Position
E E
o T 4000
= E =
~1000 — N 3000
E S =
C @ C
~2000— L
E e =
[ LICJ —
~3000— 5 1000/—
- © C
| [ —
—40 C ! | 1 1 1 1 | | 1 | 1 1 1 | | | | | 1 | 1 | 0 j
000 12000 13000 14000 15000 16000 17000 18000 other E
Track End Position X (mm) -
-1000—
—2000—
-3000—
_40 : | 1 | 1 | | 1 1 1 | 1 1 1 | ‘ 1 | 1 1 ‘ 1 | 1 1 ‘ 1 1 | 1 ‘ 1 1 | 1
Rooo 12000 13000 14000 15000 16000 17000 18000

Track End Position X (mm)

ated Reconstruction | Asa Nehm (th

INEUTRINOJEXBERIMENT




S

4

N Tracks

900

800

700

600

500

400

300

200

100

600

Example outputs

400

N Tracks

unseparated 30

Track Length of Muon Candidate one
200

100

II\\‘\\\I|III\‘\\\\|I|||‘\\\\‘

ce v b P b Ly

o

|
1000 2000 3000 4000 5000 6000 7000

Track Length of Muon Candidate

8000 9000 10000
Track Length (cm)

500

N Tracks

400

MTTTTTTT \HI‘HH‘[H\[IHWIIH|HH|\HI|HH

300

o v v v b b v I IS N R

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 other
Track Length (cm)

200

100

1000 2000 3000 4000 5000 6000 7000

ated Reconstruction | Asa Nehm (th

0 \I\l\l\\l\l\\‘\\l\‘l\l\[\\\\\I\ I\\I‘\\!Il\l\\

8000 9000 10000
Track Length (cm)

INEUTRINOJEXBERIMENT




g 2 r
[0) -
D 2501 —
Example outputs =t
200 —
150 —
unseparated -
Occupancy one [
2 e L
& E - C
LI>.I 450 E 50l
z = L
400 -
E C ! L L
350 - 0y 0.6 0.8 1
E Occupancy of longest track
300 Occupancy
250 — @ =
E T 250 —
200 i =
E = -
150 — sool
100— -
50— 150
= I -
0 0.6 0.8 1 other
Occupancy of longest track ~
100—
50—
ol e | L [
0 0.6 0.8

1
Occupancy of longest track

ated Reconstruction | Asa Nehm (th

INEUTRINOJEXBERIMENT




.
Eff

0.9

Example outputs

0.7

unseparated 06
Eff. of Reco'ing TMS-Starting Muons one
0.5

Eff

0.4

Hl\l\l‘l\H|\I\I‘HI\‘HH|\I

0.95 co b P e b e by e v v b b by

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
True KE (MeV)

o

Eff. of Reco'ing TMS-Starting Muons

-

0.9

Eff

0.9

0.85

0.8

0.7
0.8

\|\\I\‘[I\\|\\II‘\I\\|\

0.6

| (] (- I | A (O | ‘ b 3 @ ' i E 0 1 ‘ ) I - | ‘ | T | | E§ § 3 ‘ | ‘ 1§ ] ‘ LI E 31
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 other
True KE (MeV) a5

0.4

H\I‘HH‘HI\‘IHI‘HI\‘IHI‘HI

0.3

v v b v e by by b e v b e b by

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
True KE (MeV)

ated Reconstruction | Asa Nehm (th

INEUTRINOJEXBERIMENT




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

