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DUNE Geometries and Coordinates
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Workspace Definition in Geometry GDML

( ! defined $workspace )

$workspace = 0;
( ! defined $protoDune )
{
$protoDune = 0;
print "\t\tCreating full geometry.\n";

( $protoDune == 1 )

print "\t\tCreating rough version of protoDUNE.\n"

f( $'.-1\z?:rk5;)d(e == 1)
print "\t\tCreating smaller (1x2x2-APA) workspace geometry.\n";
( $workspace == 2)

print "\t\tCreating 1x2x6-APA geometry.\n";

(PUVANgled450ption==1) {
$SUANgle
$VANngle

e ' /. Definitions of 1x2x6 Geometry
($protoDune==1) { : in the GDML Files
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Photon Bars on APA

($i=0 ; $i<$nAPAs ; $i++)({
($p=0 ; $p<10 ; $p++){
print CRYO <<EOF;
<volume name:”VOIOpD@tSensitive_$1\—$p”>
<materialref ref="Acrylic"/>

name:”VOIOpDHtSensitive_O-O”
ref="Acrylic"/>
ref="LightPaddle"/>
>
namez"voI-etSensi tive 0-1"
ref="Acrylic"/>
ref="LightPaddle"/>

<solidref ref="LightPaddle"/>
</volume>

>
name="vol-et5en51tive_O—Z"
ref="Acrylic"/>
ref="LightPaddle"/>

EOF

}
}

>

name="volOpDetSensitive _0-3"
ref="Acrylic"/>
ref="LightPaddle"/>

>
e Each APA has 10 Photon Bars and \ name=*volOpbetSensitive 9=4*
ref="Acrylic"/>
ref="LightPaddle"/>
name="volOpDetSensitive 0-5"
ref="Acrylic"/>
ref="LightPaddle"/>

e there are 1x2x6=12 APAs

* meaning 120 Photon bars >

name="volOpDetSensitive 0-6"
ref="Acrylic"/>
ref="LightPaddle"/>
>
name="volOpDetSensitive 0-7"

- A 1]
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Photon Bars on APA

5 modules install

. And 5 from the other side

J. Stewart

PD bars
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Mapping Channel locations

%:oooooooooooooooooooo Channel #100 >119
600~
B
400—
200: 00 000000 000O0CCOOCEONODLIDODYS Channel #60 - 79

Axt/chart ==

v

.gdml

O |00 000000 000000000000 Channel #40 = 59

APA # PDBar#  Channel# X(cm) Y(cm) Z(cm) B
0 0 0 0 -613.13875  -454.975 L
0 1 1 0 55078204 454975 _D()|
0 2 2 0 -488.42533  -454.975 O 0 0.0 00 00 00 0000 000000 Chonnel #20939
0 3 3 0 -426.06862  -454.975 B
0 4 4 0 -363.71191  -454.975 B
0 5 5 0 -3013552  -454.975 -
0 6 6 0 23899849 454975 _A())}—
0 7 7 0 -176.64178  -454.975
o 3 3 o A125507  a5e9T B O 0 000000 0000600 0600000 Chqnne|#0—)]9
0 9 9 0 -51.928355  -454.975 B
1 0 10 0 104283553  -454.975 ool b b b b P by
1 1 11 0 727850658  -454.975
1 2 2 0 135141776  -454.975 -600 -400 -200 0 200 400 600
1 3 13 0 197.498487  -454.975 Y(cm)
< z @B, UNIVERSITY
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Current PD Simulation only has1x2x6
Analyzed all the 100 events | have

O d U 72 PIHHOLO .
XXXXX99 had 206 photons.
XXXXX100 had 230 photons.
XXXXX101 had 349 photons.

ir output24.txt outputdd.txt outputbd.txt outputd4.txt
#voltage. txt# output25.txt outputd5.txt output65.txt output85.txt
1001stchannel.C  output26.txt outputd6.txt output66.txt output86.txt

count_photons.C  output27.txt outputd7.txt output67.txt output87.txt
XXXXX102 had 410 photons. count_photons.C~ output28.txt outputds.txt output68.txt output8s.txt

XXXXX103 had 534 photons. output!, txt output29.txt outputd9.txt output69.txt output89. txt
XXXXX104 had 410 photons. output10. txt output3.txt outputS.txt output?.txt output9.txt
XXXXX105 had 531 photons. utput100.txt  output3.txt output5e.txt output7.txt output9e.txt
XXXXX106 had 508 photons. utput1l.txt output3l.txt output5l.txt output7l.txt outputdl.txt
XXXXX107 had 503 photons. utputl?. txt output32.txt output52.txt output72.txt output92.
XXXXX108 had 452 photons. utputl3. txt output33.txt outputS3.txt output73.txt output93.txt
XXXXX109 had 526 photons. utputld. txt output34.txt output54.txt output74.txt output94.txt
XXXXX110 had 481 photons. utputls. txt output3s.txt output5S.txt output7s. output9s. txt
XXXXX111] had 621 photons. utputl6. txt output36.txt output56.txt output76.txt output96.txt
XXXXX112 had 464 photons. utputl?. txt output37.txt output7.txt output77.txt output97.txt
XXXXX113 had 575 photons. tputl8. txt output38.txt output58.txt output78.txt output9s.txt
XXXXX114 had 481 photons. utputl9. txt output39.txt output59.txt output79.txt output99.txt
XXXXX115 had 501 photons. utput2.txt outputd.txt output6.txt output8.txt '
XXXXX116 had 411 photons. utput20.txt outputd®.txt output6@.txt output80.

XXXXX117 had 436 photons. utput2l.txt outputdl.txt outputbl.txt output8l.t)
XXXXX118 had 309 photons. output22. txt outputd2.txt outputb2.txt output82.txt
XXXXX119 208 photons. outputs. txt outputd3.txt outputb3.txt output83.txt
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Photon Counts of 100 events x 120 channels/event

photon_numbers

photon_numbers
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Sum 100 events for each channel (120 total)

- htemp
9 | Entries 120
» Mean 5.406e+04
8 - Std Dev 1.351e+04
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Photons counts with Attenuation Effect Removed

The average attenuation is 0.4642

photon numbers

photon_numbers
= Entries 12000
50— Mean 1162
- Std Dev 307.9
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Calculate PD bar area from the gdml file

meaning:

 Paddle_y =4x2.54 =10.16 cm

« APAFrame_z =230.0025 cm

« Paddle_z =230.0025 — 2x4x2.54

- =209.6825cm

MG - Paddle Area= Paddley x z =

2130.3742 cm”2

SAPAFrane 7

SGIE» NeCS
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Photon Rate Calculatlon

The length of the time window per - [ -1246099 |
event : 1. | 2046000, ] # ending time in ns

4.492 ms

photon_numbers

50

40

Mean: 1162
| Maximum: 2000
Center of the 3 peak :1400

30

YIII]T\ll]llfll]l!lllllllll

c>O

200 400 600 800 1000 1200 1400 1600 1800 2000

N_photons Area (cm*2) Time window Length(ms)  Per Area(cm”2) Per event time window  Per Area (cm”2) Per ms

2000 21303742 4.492 0.938802207 0.208994258
1400 0.657161545 0.146295981
1162 0.545444082 0.121425664

The average photon rates is therefore 0.146 photons per cm”*2 per ms
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Photon Counts (N) across the entire APA Plate

N:Y:Z

)

Dimension units cm
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Distribution of Photon Rates across Y/Z of APA Plate
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Next Step

« Think about optimization for electron source metal location and area

Any Ildeas and Questions?
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