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Hands-On G4

« $GAI NSTALL/ exanpl es/ ext ended/ opt i cal

e LXe

- Multi-purpose detector setup implementing:
(1) scintillation inside a bulk scintillator with PMTs

(2) large wall of small PMTs opposite a Cerenkov slab to
show the cone

(3) plastic scintillator with wave-length-shifting fiber readout.
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Hands-On - Tasks G4

(1) Source:
$AI NSTALL/ exanpl es/ ext ended/ opti cal / LXe

(2) Compile and load the example
(3) What do you see?

(4) Produce photons in the geometry —
photon.mac

(5) Observe ionising particle interaction —
cerenkov.mac

Reduce number of events first!!!!

(6) Look at the macro
— what should you do to see ONLY cerenkov
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Solution (3)
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Solution (4) G

FEHL ¢+ O a8 D0 8 @y Q0
Scene tree, Help, History ] Useful tips viewer-0 (OpenGLStoredQt) viewer-1 (OpenGLStoredQt) B
Scene tree | Help | History

Search :

Command

control
units

gui
geometry
tracking
particle
event

cuts

run

random
process
material
LXe
physics_lists
analysis

vis

hits

heptst
physics_engine
gun

¥ ¥V VvV ¥V ¥V ¥V ¥V ¥V ¥ ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V VvV Vv¥VCW¥Y

Output = =
Threads: |All = a g @
OpAbsorption
G4AWTO > Number of events processed : 3
ZAWT1 > W i £ 1 Run :rndmSaveThisEvent () : there is no currentEvent or its
Random is not awvail e.

GAWTO = 00005 Real=0.082744s Sys=0.020000s [Cpu=108.8%]
GAWT1 > Comm 1 ignored.

G4AWT1 > Thread-local run terminated.
GAWT1 > Run Summary

G4AWT1 = Number of events processed : 3
GAWT1 > User=0.080000s Real=0.092177s Sys=0.030000s [Cpu=119.3%] =
Session : ||
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Solution (5)

FEHL ¢+ O a8 D0 8 @y Q0
Scene tree, Help, History ] Useful tips viewer-0 (OpenGLStoredQt) viewer-1 (OpenGLStoredQt) B
Scene tree | Help | History

Search :

Command

control
units

gui
geometry
tracking
particle
event

cuts

run

random
process
material
LXe
physics_lists
analysis

vis

hits

heptst
physics_engine
gun

¥ ¥V VvV ¥V ¥V ¥V ¥V ¥V ¥ ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V VvV Vv¥VCW¥Y

Output [£3]
Threads: |All = a g @
GAWT1 = ... write Root file : lxe tl.root - done
GAWT2 > ... write Root file : lxe t2.root - done
G4AWTO = ... close Root file : lxe t0.root - done
GAWTO > ... delete Root empty file : lxe t0.root - done
G4AWT3 = ... close Root file : lxe t3i.root - done
GAWT1 > ... close Root file : lxe tl.root - done
G4AWT3 = ... delete Root empty file : lxe t3.root - done
GAWT2 > ... close Root file : lxe t2.root - done
G4AWT1 = ... delete Root empty file : lxe tl.root - done
GAWT2 > ... delete Root empty file : lxe t2.root - done =
Session:
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Solution (5) G

FEHS + O 2 400 8 D0 O

Scene tree, Help, History ® | yseful tips viewer-0 (OpenGLStoredQt) viewer-1 (OpenGLStoredQt) B
Scene tree | Help | History

Search :

Command

control
units

gui
geometry
tracking
particle
event

cuts

run

random
process
material
LXe
physics_lists
analysis

vis

hits

heptst
physics_engine
gun

¥ ¥V VvV ¥V ¥V ¥V ¥V ¥V ¥ ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V VvV Vv¥VCW¥Y

Output [£3]
Threads: | All = a m &
G4AWT3 = ... write Root file : lxe t3i.root - done
GAWT2 > ... write Root file : lxe t2.root - done
G4AWT1 = ... close Root file : lxe tl.root - done
GAWT1 > ... delete Root empty file : lxe tl.root - done
G4AWTO = ... close Root file : lxe t0.root - done
GAWT3 > ... close Root file : lxe t3.root - done
G4AWTO = ... delete Root empty file : lxe t0.root - done
GAWT2 > ... close Root file : lxe t2.root - done
G4AWT3 = ... delete Root empty file : lxe t3.root - done
GAWT2 > ... delete Root empty file : lxe t2.root - done -
Session : ||
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Solution (7)

FEHS + O 2 400 8 D0 O

Scene tree, Help, History ® | yseful tips

Scene tree | Help | History
Search :

Command

control
units

gui
geometry
tracking
particle
event

cuts

run

random
process
material
LXe
physics_lists
analysis

vis

hits

heptst
physics_engine
gun

¥ ¥V VvV ¥V ¥V ¥V ¥V ¥V ¥ ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V VvV Vv¥VCW¥Y

Output

Threads

G4WT3
GAWT3
G4WTO
GAWTO
G4WTO
GAWTO
G4WTO
GAWTO
G4WTO
GAWTO

Session

26th March 2019

viewer-0 (OpenGLStoredQt) viewer-1 (OpenGLStoredQt) B

All =

close Root file : lxe t3.root

delete Root empty file : lxe t3.

Thread-local run terminated.
Run Summary
Number of events processed : 1

done
root

done

User=0.420000s Real=0.417808s Sys=0.020000s [

merge Root all H1 : - done
write Root file : lxe t0.root
close Root file : lxe t0.root

delete Root empty file : lxe t0.

done
done
root

done

o

Cpu

=105.3

%]
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Solution (9) G4

hits per event Entries " 10000
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Solution (9) G4

hits per event above threshold h2

Entries 10000

—| | | | 1 Mean 9.932

— + RMS 5.092
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— Overflow 0
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Solution (9)

Cerenkov photons per event

G4

h4

= | | Do
E Hﬁ % Integral . 1e+04
2ooi + ﬂ mﬂ | + HH | e
50 ST Ty :
: HH%H M I :
100_5 ﬂ ﬁ -
50:— 1 -
E T E
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Solution (9) G4

absorbed photons per event hS
Entries 10000
i | | | | | | I | I I Mean 35.31
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Solution (9) G4

energy deposition in scintillator per event h7
Entries 10000
L s N N Y I O B I | Mean 6.757
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Solution (9) - scintillation

G4

energy deposition in scintillator per event
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h7
Entries 10000
Mean 7.15
RMS 4.239
Underflow 0
Overflow 0
Integral 1e+04
18 20
[MeV]
14



Solution (9) - scintillation G4

hits per event Entries " 10000
- T T T T T T T T e 1.294m08
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Solution (10 G

FBEHLD O 2 a2 00 80 0D0 00
Scene tree, Help, History B yseful tips viewer-0 (OpenGLStoredQt) viewer-1 (OpenGLStoredQt) £
Scene tree | Help | History

Search :

Command

control
units

qui
geometry
tracking
particle
event

cuts

run

random
process
material
LXe
physics_lists
analysis

vis

hits

heptst
physics_engine

[ 3
[ 3
[ 3
>
>
[ 3
[ 3
>
[ 3
[ 3
[ 3
[ 3
>
[ 3
[ 3
>
[ 3
[ 3
[ 3
» gun

Qutput £
Threads: |All = a m &
GAWT1 > ... write Root file : lxe tl.root - done -
GAWT3 > ... write Root file : lxe t3.root - done
GAWT2 > ... close Root file : lxe tZ2.root - done
GAWT2 > ... delete Root empty file : lxe t2.root - done
GAWTO > ... close Root file : lxe t0.root - done
GAWTO > ... delete Root empty file : 1lxe t0.root - done
GAWT1 = ... close Root file : lxe_tl.root - done
GAWT1 > ... delete Root empty file : lxe tl.root - done
GAWT3 > ... close Root file : lxe t3.root - done
GAWT3 > ... delete Root empty file : lxe t3.root - done =
Session : ||
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Solution (10) G

FEHLO O 2 a2 0080 D0 O

Scene tree, Help, History B yseful tips viewer-0 (OpenGLStoredQt) viewer-1 (OpenGLStoredQt) £
Scene tree | Help | History

Search :

Command

control
units

qui
geometry
tracking
particle
event

cuks

run

random
process
material
LXe
physics_lists
analysis

vis

hits

heptst
physics_engine

[ 3
[ 3
[ 3
>
>
[ 3
[ 3
>
[ 3
[ 3
[ 3
[ 3
>
[ 3
[ 3
>
[ 3
[ 3
[ 3
» gun

Qutput @®
Threads: |All = a mw &
AWT0O > Co nd ignored.

GAWT2 > ... delete Root empty file : lxe tZ2.root - done

GAWT0 > Thread-local run terminated.
GAWTO > Run Summary

GAWTO = Number of events processed : 250

GAWTO = User=5.350000s Real=5.695483s Sys=1.820000s [Cpu=125.9%]

GAWTO = ... merge Root all H1 : - done

GAWTO > ... write Root file : lxe t0.root - done

GAWTO > ... close Root file : lxe t0.root - done

GAWTO = ... delete Root empty file : lxe tl.root - done -
Session :
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