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Goals
WARWICK

* This session scheduled for 45 minutes

* Main goal - Visualize the status of the pattern-recognition after each main stage

* Add the visual monitoring algorithm to the Pandora configuration XML file after running the:
e 2D reconstruction
* 3D vertex reconstruction
* Track & Shower reconstruction & particle refinement
* 3D hit reconstruction

* Neutrino hierarchy reconstruction

* Please don’t worry if you don’t get through all of the steps

* This session is just for you to get some intuition for what Pandora’s algorithms do
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Visualize the algorithms



The neutrino algorithm chain
WARWICK

* Go to our config directory and make a copy of the Pandora neutrino XML settings file

$ cd $MRB_TOP/reco/config

$ cp $LARPANDORA DIR/scripts/PandoraSettings Neutrino Standard.xml MyPandoraSettings Neutrino Standard.xml
$ vim MyPandoraSettings Neutrino Standard.xml

* Look through the file for the sections listed below: —

<!-- TwoDReconstruction --> ]—‘\~ We’'re not running the event
<1-- VertexAlgorithms --> ;,L.\ sllcmg because we don’t have
<!-- ThreeDTrackAlgorithms --> cosmics to deal with

<!-- ThreeDShowerAlgorithms --> — I —

<!-- Repeat ThreeDTrackAlgorithms --> |

<!-- ThreeDRecoveryAlgorithms --> ]_ I T —

<!-- TwoDMopUpAlgorithms --> - =~

<!-- ThreeDHitAlgorithms --> \\\\\\\\\\\\\\\\\\\\\Tm“m¢WHMmmmm

<!-- ThreeDMopUpAlgorithms --> —

<!-- NeutrinoAlgorithms --> Particle refinement

<!-- Track and shower building --> a \\\‘\“‘--~“\\\

[~ | Particle hierarchy reconstruction

Output: candidate neutrinos




Point to our neutrino settings file
WARWICK

* Modify MyPandoraSettings Master Standard.xm! and point it to our new neutrino settings file

* Remove the visual monitoring algorithms that we’ve been using so far

+ MyPandoraSettings_Master_Standard.xml
<pandora>

</algorithm>
<algorithm = >
<CaloHitListNames>CaloHitListU CaloHitListV CaloHitListW</CaloHitListNames>

<ShowDetector>true</ShowDetector> Remove thls a|g0rlthm blOCk

</algorithm>

Change this line to point to
PandoraSettings Neutrino_Standard.xml

<NuSettingsFile>MyPandoraSettings Neutrino Standard.xml</NuSettingsFile>

. more settings ...

<algorithm = >
<ShowCurrentPfos>true</ShowCurrentPfos> H H
<ShowDetector>true</ShowDetector> Remove thls a|g0r|thm blOCk
</algorithm>
</pandora>_
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2D reconstruction



Add in some visualizations
WARWICK

* Add to MlyPandoraSettings Neutrino Standard.xml at the end of the TwoDReconstruction section

../c/MyPandoraSettings_Neutrine_Standard.xml

Set this to true - this will print to the terminal
all of the algorithms we are running

<ShouldDisplayAlgorithmInfo>true</ShouldDisplayAlgorithmInfo>

. more settings ...

<algorithm = "LArVisualMonitoring">
<CaloHitListNames>CaloHitListU</CaloHitListNames>
<ClusterListNames>ClustersU</ClusterListNames>
<ShowDetector>true</ShowDetector>

</algorithm>

<algorithm = "LArVisualMonitoring">

<CaloHitListNames>CaloHitListV</CaloHitListNames> Add these V|Sua| m0n|tor|ng bIOCkS' When we

<ClusterListNames>ClustersV</ClusterListNames>

Shoubetector>true</Showdetectors run, this will make 3 event displays - each
o/eorthn showing the hits and clusters in the U, V and
1 ith =" i 1 itoring" H 1
“ g::;aﬂitListNamIe_I::Z;iz:irt!;z;;jggl;ﬁtListNames> W views reSpeCtWely

<ClusterListNames>ClustersW</ClusterListNames>
<ShowDetector>true</ShowDetector>
</algorithm>

Add the above lines just before
the VertexAlgorithms section




Visualizing the initial 2D reconstruction

$ cd $MRB_TOP/reco/work
$ lar -c event display driver.fcl -s reco_1lmulp.root -n 1

/home/share/september2022/reconstruction/reco_1lmulp.root

Running
Running

Eve Main Window

2D clustering
algorithms in
the U-view

Hide

" : 2D clusters in
— wnning h » U ) ) the U view

Running
Running

2D clustering
algorithms in -
the V-view

Style | Guiges | Copping| Exras

7 Bomon
P fight
P Specular

2D clustering
algorithms in
the W-view

I
10

First visualization {

Vit 1 | Mulh-View | 30 View | W View | U View| v v

WARWICK

Let’s just look at 1 event for now!




10

Initial 2D reconstruction — U View

Turn off the hits, we’ve

Browser Eve ‘

Eve Main Window

o WARWICK

included them so you can
always refer back to the
inputs if you like

Expand the list of clusters \

Try turning on and off
some of the clusters so
you can see what they
correspond to in the
viewer

/

Clusters are ordered
by the total energy
deposited

Eve |F|Ies |

([ W Window Manager
AW viewers

(LW Scenes

=3[ Event Display 0
{1 [ CalatitListu
(3 CaloHitListy

(201 7] CaloHitListw
iﬁfnt Display 0
[_ITw CaloHitListU
EHE5 7] ClustersUl

[:| [ CaloHits/Cluster/Eemicort =0.1283
DIF CaloHits/Cluster/Eemicorr £0.0471

CaloHitsfCluster/Eem{cary =0.0020
[:l [V CaloHits/Cluster/Eemicort =0.0006
L™ CaloHits/Cluster/Eem{corr =0.0004

(LW CalaHitsfCluster/Eem{cort =0.0001

-[Z1¥ CalaHitsfCluster/Eemi{cort '=5.9343

-[Z1W CalaHitsfCluster/Eem{cort =0.0003 N
-[Z1] ¥ CaloHitsiCluster/Eem{carr =0.0002 |
L™ CaloHits/Cluster/Eem{corr =0.0001 |}

[:| [W CaloHits/Cluster/Eemicorr =0.0001
L™ CaloHits/Cluster/Eem{corr =0.0001 |}

viewar 1| wulti-view| 3D view| W View| U View| v view| 2D Views | Mult-visw | 30 view | w view | U view| v view| 2D view

ide | Yiewer

il |Actwnns‘

N

Use Viewer 1 so
we can check and
uncheck boxes

.. J—

Each colour
corresponds to a
different cluster

After the initial 2D reconstruction
you will probably find 2 main
clusters (for the proton and
muon) but possibly many smaller
clusters at kinks and bifurca;ié)ns

Wheel up - zoom out
Wheel down - zoom in
Wheel press + drag - pan viewport

W - wireframe mode
R - return from wireframe mode

Command |

Command (local): |




Looking at the other views
CIICk in the terminal WindOW <aLg’i);:{?>;|+]itList:amepCaloHitListU<,s'Cal;HitListl‘larnes:- \/\/A RV\/ | C |<

<ClusterListNames>ClustersU</ClusterListNames>

and press Return < to agerme T Return 4

visualize the other views <algorithm -

= >
<CaloHitListNames>CaloHitListV</CaloHitListNames>
<ClusterListNames>ClustersV</ClusterListNames>
<ShowDetector>true</ShowDetector>

</algorithm> Return d

<algorithm = >
<CaloHitListNames>CaloHitListW</CaloHitListNames>
<ClusterListNames>ClustersW</ClusterListNames>
<ShowDetector>true</ShowDetector>

</algorithm> Return €

Eve Main Window Eve Main Window Eve Main Window

B Evo

Viwar 1 | hat- Vi | 0 View| W View| U View ¥ View| 2D Views | MUt Viaw | 30 View | W Vi U View| v View| 20 Wi Viewssc 1 | Mun-view| 30 View | W viee] U View! v View]| 20 views | bt view| 30 View | W viese | U view| ¥ View| 20 vie

Viewer || -] 30 viw| Vi | Ui ¥ x| Vi | 30 View| W view| U View| v view | 20 e
e visuar 1 nctuns viewer setons e Aetans
Syte | cutes| Clging | Bmss| = Ste | cutgos | Chpping| s
L vinuer 16 Sa viewe G vswar oL savisuar B B
S8 | Gutde | Cipping| Ertras
3 b GLwiwer [FGLSAV iewer
F Resst on updale P |
[ie—
sptae Scans U Scane T lgnore szes
Camer Hone Camers Home  Ressl on upoe
[T T—— e pis cano "
k0 o | 100 3 Wk e ine, | 1003 camses Homs
Char Come Cear coue [ |- T ——T
fE— L seurcer Vext0 doutne: | 03
Frm oo Fre G
7Lt 7 fignt 7oLt ¥ Aigt iz
5 G T Frun Speci & i/ o eeiecee o e
PR 2 Specula Py PR P Conmana L™ comng
Pl R
- Connand gocan g z e Conmand pocal g k w Commera ca
Pomamasens | 10 3]0 Fancanscas | 1021 Front F Spuous
Unewttimacae | 03T v Loasamcas | 1930

L

U view clusters V view clusters W view clusters
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3D vertex reconstruction
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Add in some more visualizations W
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* Add to VlyPandoraSettings Neutrino Standard.xm! at the end of the VertexAlgorithms section

The LArCandidateVertexCreation algorithm creates
a list of 3D candidate vertices at positions that
project onto the ends of the existing 2D clusters

The LArEnergyKickVertexSelection algorithm
selects the neutrino vertex from the candidates

/\/isualise the 3D candidate vertices anng\
with the W-view clusters for comparison

<algorithm "LArVisualMonitoring">
Clu§tersw 1
ooocandidateyertices3o Visualise the selected neutrino vertex
along with the W-view clusters for
LArVisualMonitoring .
ClustersW Comparlson

NeutrinoVertices3D
true

Add the above lines just before the
ThreeDTrackAlgorithms section
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Run Pandora again!
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* Run our FHiCl file again

$ cd $MRB_TOP/reco/work

$ lar -c event display driver.fcl -s reco_1lmulp.root -n 1

* After the event display has loaded press Return € three times, to skip through our visualizations
from part 1

ndidateVert

Eve Main Window

Browser Eva

v |Files Viswet 1 | Mult-View| 3D View | W View | U View| W iew| 20 Views | Mul-View | 30 View| W view| U iew| V View| 20 vieu]
(O Wdauhange: Hids Vit 1 Actons

= I Caortilat
3 Evel Dapin 0
7 LI Loty
2 LI custests

37 Event Dapan 3
= e Ot

[ e— ]

S Commang

Guides | Cipping | Erras
GLViewer (TGLSAVIewer] Command fucai)

Upate behaviour
.
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Candidate 3D vertices vs W-view clusters

Expand the list of candidate

Browser Eve

Eve Main Window

== WARWICK

vertices - there will be many!

\

Each vertex here is displayed
as a yellow circle in the viewer

Eve | Files |

IVIEWE” | Multi-View | 3D V\ew‘ W V\ewl u Wew‘ v VIEW‘ 20 Views | Multi-View | 30 VIEW‘ W VIEW‘ u Vlewl W Vlewl 20 Wiew

Z [V Event Display 3
(W Clustersw
»E-# [ Candidateertices30 W

EoE o E

?ITI—;I?I?I?I%I?I?I?ITI?I?I?I?I?I?I?ITITI?I?I?I?I?I?ITITI?I

---\ertex it
-Mertesi
-Mertesi
--Wertenii
--Wertexii
--Wertexii
--Wrtenit
--Wrtenit
-\ ferten it
-Mertesi
-Mertesi
--Wertenii
--Wertenii
--Wertexii
--Wrtenit
--Wrtenit
-\ ferten it
--\erter it
-Mertesi
--Wertenii
--Wertenii
--Wertexii
--Wertexii
--Wrtenit
-\ ferten it
-\ ferten it
-Mertesi
--Wertenii
--Wertenii

W]

s

®omomo® om0 3o xoO®m oxo® % H W X OR E N XK XK KKK

-85 167 v 2532
143 862 y- 01
RS 0R1 v 22E
150127 y:-00
149,952 v: 0.0
149,458 v: 251
149,952 v: 1.67
-152.995 v:5.57
-152 363 y: 4 B!
143383 y- 30
150127 y:058
12051
120051 y:8.21
149,458 v: 0.1

149,393 v:-17
-152.995 v: 198
-152 363 y 15 E
15167 v 221
143,062 y- 04
185145 y: 221
150471 y:-03
149,353 v:5.76
149,952 v: 3.4E
-152815 v:7.61
-152 338 y: 667
-149 383 vy 61
SS0ATE v 148
12051
149,393 y:0.1%

y:8.045

yi 704

3

Style ‘ Guides | Clipping | Exras |
GLVIewer [TGLSAViewer) |

3

Hide |

Wiewer 1

Actions

In this viewer the 3D
, vertices are projected into
the X-Z plane - this matches
. up with the W-view clusters

>

Wheel up - zoom out
Wheel down - zoom in

heel press + drag - pan vi r
The yellow circles are Wheel press + drag - pan viewport

the candidate vertices

W - wireframe mode
R - return from wireframe mode

-
=

Cammand ‘

Command (local) |

Update hehaviour
pll

|
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Candidate 3D vertices vs W-view clusters
Expand the list of candidate Eve Main Window o xWARW|C|<

Browser Eve |

vertices - there will be many! Eve | Files | Yiewer 1 | Mumf\f'iewl 30 Wiew \lw isw | U view | v View| 2D views| Multi-view 3D Yiew | W vView| U View| v view| 2D vie
37 Event Display 3 “| Hide| 3D View | Avtions
F- ¥ ClustersW
- [V CandidateVertices3D M
¥ ——-Vertex x-185.167 y1 232
i [ -Vertess w:-148.982 y:-0.1 . .
& [ erlent: 7 -185.081 .22 Each vertex here is displayed heel
i W ---Vertest x:-1500127 yi-041 . . r -
i st mon as a yellow circle in the viewer Wheel up - zoom out
[ —ertex: 149,456 y- 261 Wheel down - zoom in
o et 140,982 1,57 Wheel press + drag - pan viewport
. . - W --Wertesi %:-152.995 y: 5.5 z
Each vertex here is displayed [ ertart 152363 1. 4.69=
. . . i W ---Vertesii x:-149.393 y:-3.0|
as a yellow circle in the viewer [ —tiertexts 150,127 y-058
¥ -—-Vertexs % -12051 y:&045
i [V ---Vertest % -120.051 y15.21
i W ---Vertesi x:-149.456 y 018
W --—-Vertexii %:-149.393 y:-1.7
W ---Vertesii %:-152.995 y:19.5
¥ ---Vertex x:-152.363 yi15E
[V —Wertexs: x:-185.167 y 221
e W --Mertesi x:-149.982 yi-04 .
[ ---Mertex x:-185.145 v 221 Left press + drag - rotate 3D view
W ---Vertexii % -150.171 y:-0.3
[ -—-Vertexii x:-149.383 y: 576
¥ ——-Vertex x:-148.962 y:3.4F
i W --Mertesi x:-152.915 w781
[ ---Vertestl x:-152.336 v B.67
i [V -Mertemii #:-149.393 yi-B.1 - LT
1 i T [ TIT]
_ e = T LELICLEELT
When youare fInIShEd' Style ‘ Guides | Clipping | Extras |
press Return ¢ to move GLViewer [TaLsAViewer | —| "~ | v v W - wireframe mode
Update behaviour H
to the next display Lt A — ~ R-return from wireframe mode
[ Reset on update .
< il 3 ‘
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Selected neutrino vertex vs W-view clusters

Eve Main Window

2a: WARWICK

Expand the list of selected
neutrino vertices - there
should only be one

When you are finished,
press Return < to move
to the next display

Browser Eve |

Eve | Files |

(C ¥ Winorw Manager
AW viewers
AW seenes
[ Event Display 0

{23 CaloHitListLl

{23 CaloHitListy

(L2 CaloHitListw
=3[ Event Display 0

(L3 CaloHitListu

L1 ClustersU
{23 [T Event Display 1

{1 ) CaloitListy

-2 7 Clustersy/
{23 [T Event Display 2

{20 ) CaloHit Listw

-0 Clusterswy
S [ Event Display 3

{23 W Clustersw

[ [ CanelidateVertices30 W
=3[ Event Display 4
L1 Clustersw
5o ¥ NeutrinoWertices3D M
- ¥ -Vertexi: % -149.982 v 01375

Viewer 1 | multi-wiew | 30 View | w Wisw | U view| v view| 2D Views | Mult-view| 30 View | W View | U view| ¥ view| 20 vi
Fiice

Viewer 1

| Action

This is the selected
neutrino vertex

Wheel up - zoom out
Wheel down - zoom in
Wheel press + drag - pan viewport

W - wireframe mode
R - return from wireframe mode

i »
- v -
Style | Command |
-—-Wertex Command (local): | E
® -149.962 v: 0137593 z: 190,132 |
TE: T ‘

i I 3
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3D track & shower reconstruction
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Add in some more visualizations
WARWICK

* Add to MlyPandoraSettings Neutrino Standard.xml at the end of the TwoDMopUpAlgorithms section

<algorithm =

: . _ ‘ Visualize the track-like and shower-like
<PfolListNames>TrackParticles3D ShowerParticles3D</PfoListNames>

<ShowDetector>true</ShowDetector> reconstructed partides
</algorithm>

Add the above lines just before the
ThreeDHitAlgorithms section

Run Pandora once again!

$ cd $MRB_TOP/reco/work
$ lar -c event _display driver.fcl -s reco_1mulp.root -n 1

* After the event display has loaded press Return ¢ five times, to skip through our visualizations
from parts 1-2
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Reconstructed track & shower-like particles

Expand all of the menus to see
the clusters at this point and
how they have been matched
together into reconstructed
particles (PFOs)

Here there are 2 track-like
PFOs reconstructed

Hover over a cluster to see
which view it belongs to-in —_|
this case it’s the W view

Browser Eve |

Eve Main Window

v

2 \WARWICK

Eve | Files | Viewer 1| Multi-view | 30 View | w wisw| U visw| ¥ view | 20 Wisws | Multi-View| 3D view| W view | U view| v visw| 20 vi
(117 Windowhlanager Hide Viewer 1 | Action
(AW viewers

AW scenes

23 Event Display 0
{23 CaloHitListLl
{23 CaloHitListy
(3 CaloHitListw
=3 [T Event Display O
(3 CaloHitListu
L1 ™ ClstersU
23 [ Event Display 1
{1 7 CaloHitListy
00 Chustersy
23 [ Event Display 2
{21 W7 CaloHit Listw
-7 Clusterswy
3 Event Display 3
521 Clustersw
-+ [ CandidateVertioes3D M
3 [T Event Display 4
[L1™ Clusters\
+ [ HeulrinoVer tices30 M
[ Event Display 5
5123 P TrackParticles30
B3 W PFO/E=0im=0.1 05656/ DG=13
| B23 W ClustersiPFOJE=0im=0.105658,
: -V CaloHitsfCluster/Esm{corr )
D ¥ CaloHits/Cluster/Eemicorr)
D ¥ CaloHits/Cluster/Eemicorr)
(23 W FFOJE=0im=D.1 05658/ DG=13
(-6 [ Clusters/FFOfE=Dim=0.1 05558,
[¥| CaloHits/Cluster/Eem{corr )
D [V CaloHits/Cluster/Eemicorr)
D [V CaloHits/Cluster/Eemicorr)

In this event there are no /
shower-like particles to see

Each cluster is
given a different
colour

AN

Each PFO has up to
one cluster per view

/
/

Remember, in Viewer
1 we display all views
on top of each other

Recall previously there were a
number of tiny clusters! Now
pandora has merged and split them
to have zero or one cluster per view
per PFO

Clusters are matched
between views!

Wheel up - zoom out
Wheel down - zoom in
Wheel press + drag - pan viewport

W - wireframe mode
R - return from wireframe mode

When you are finished,
press Return < to move

Command |

to the next display

Command (local): |
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3D hit reconstruction
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Add in some more visualizations
WARWICK

* Add to MyPandoraSettings Neutrino Standard.xm! at the end of the ThreeDHitAlgorithms section

<algorithm = >
<PfoListNames>TrackParticles3D ShowerParticles3D</PfolListNames>
<ShowDetector>true</ShowDetector>

</algorithm>

Visualize the reconstructed particles again

Add the above lines just before the
ThreeDMopUpAlgorithms section

Run Pandora once again!

$ cd $MRB_TOP/reco/work
$ lar -c event _display driver.fcl -s reco_1mulp.root -n 1

* After the event display has loaded press Return € six times, to skip through our visualisations
from parts 1-3
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3D hits

When you are finished,

Browser Eve |

—— sam \WARWICK

press Return ¢ to close
the event display

Expand all of the menus again
to see what we now have

Our PFOs now have a new
cluster of 3D hits that we

have just created \

Note that we use different
3D hit creation algorithms
depending on the PFOs

track-shower classification

Eve | Files |

Viewer 1| Mult\fViewI 30 View |I W iew | U View | iew | 2D Views | Mulli-View 30 View | w view| U view| v view| 20 view

(1 Scenes
5[ Event Display 0
(L3 CalaHitListL)
- CaloHitListy
[ CaloHitListw
3 [ Event Display 0
- (1 W] CalnHitListL)
-1 ClustersU
=5[] Event Display 1
(20 CaloHitListy
-1 Clustersy
=3[ Event Display 2
-] W CaloHitListw
[ Clustersy
5[ Event Display 3
[ Clusters\
[ W] Candidatevertices30 W
3 [T Event Display 4
[ Clusters
i [W] Meutrinoivir tices30 W
=3[ Event Display 5
-[[ ¥ TrackParticles3D
=3 [¥| Event Display &
B3 W TrackParticles30
23 [#] PFOVE=0im=0.105658/F DG=13
£ W ClustersiPFO/E=0im=0.105¢
21 [V CaloHits/Cluster/Eem(c
#1-(21 W CaloHits/Cluster /Eem{c
L@ CaloHits/Cluster/Eem{c
[ [Z0 [ CaloHits/Cluster/Eem(e
=53 W) PFOME=0im=0.105658/F DG=13
239 [ ClustersiPFO/E-0im=0.1 05
[1-(Z] [ Calabits/Chister Eem(
{1 CaloHits/Cluster /Eem(c
L2 CaloHits/Cluster [Eem(c

Hide | 3D Wiew | Actions |

Wheel up - zoom out
Wheel down - zoom in
Wheel press + drag - pan viewport

Each colour
corresponds to a
different PFO

[ ¥ CaloHits/Cluster/Eem{oe

HO8
Sl w120 g
151
Left press + drag - rotate 3D view
asne
as
.._..-
Caommant | o W - wireframe mode
Command floca): | = R - return from wireframe mode
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Neutrino hierarchy reconstruction
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Add in some more visualizations W

WARWICK

* Add to MyPandoraSettings Neutrino Standard.xm! at the end of the file

<algorithm = > . . . .
<ShowCurrentPfos>true</ShowCurrentPfos> Visualize the final reconstructed partldes
<ShowDetector>true</ShowDetector>

</algorithm>

Run Pandora once again!

$ cd $MRB_TOP/reco/work
$ lar -c event_display driver.fcl -s reco_1lmulp.root -n 1

* After the event display has loaded press Return ¢ seven times, to skip through parts 1-4



The final outcome
saa WARWICK

Browser Eve |

Eve | Files | Yiewer 1 IMulti—ViEWl 30 Wiew | W View| U view| v View| 2D views |

Hide a0 Wiew Actions | j, i i
R indantdarager Hidle 20 U View Actions
[ vewers
O™ sScenes

(29[ Event Display 0
(3 CaloHitListU
-7 CalnitL st
Expand all of the menus again B 21 CoatLst
3 [¥ Event Display |

to see what we now have o armens

)ﬂpwuf&:um:woa:m . Lo w

= pw. —— v

. 459 ¥ Daughiter P

The PFOs are now arranged in g It PO 0SESEPDL GO 2 | Actions|

=3 ¥ Clusters/PFO/E=0im=0. !

{1 ¥ CaloHits/Cluster/Ee
[l ] CaloHitsiCluster /B¢
(23 [¥ CaloHits/Cluster/Ee
([ CalaHitsiCluster (B -

. [ [ WertexList W
The neutrino PFO has 2 L/i,ap PEOTELO#r-0 105ESE/P DY i
daughter PFOs which each T e ! §
have C|uSterS of 2D & 3D hItS [0 ¥ CaloHits/Chuster/Ee Hidle 2D W View |Actl0ns|

[[1[¥ CaloHitsiCluster/Ee
-] W] CalaHitsiCluster/Ee
- e [ Vertexlist B

a hierarchy! The top-level PFO
has PDG code =14 = v,

-1386 -120 %

The PFOs have been classified
once more as track-like

(assigned PDG 13) or shower-

Wh finished,
like (assigned PDG 11 — none / e 20w €n youare finishe

press Return ¢ to close

here) — - : Oty
Every PFO has a vertex this is Command (ocal). | ]
the reconstructed start g S . il

position I P,
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Secondary particles - a different event

Please note, this is now

Browser Eve |

\ a
Eve Main Window i) L} (%

VARWICK

~child link is made
en proton and the particle
s secondary interaction

the final outcome of a Eve | Files | iewer 1 | Multi-iew| 30 View| W View| U view | v view 2D Views |
different event O Windiow Manager Hige | 2D W View | metions| Hide | 2D U View | Actions | Hide 2D ¥ View | Actions
AW Viewers
(CA Scenes
(ZA Event Display 0
(Z[ Event Display 1
(ZA Event Display 2
In this event, the proton A s
(ZA Event Display 5
‘undergc?es a secondary B Event Deri Parent
interaction i event sy 7
(CA Event Display & betwe
(Z Event Cisplay 9 .
(Z2A Event Cisplay 10 > > from it
This has been reconstructed Py
=" ¥ FFO/E=Dim=0/F DG=14
as a new PFO, and has been §be' o vl m
added as a child of the proton & 37 bauhtarPros g ;
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Got spare time?

Run your FHICL file again over multiple events
Do you understand what Pandora is doing in each of the steps?



