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Hamamatsu R5912 — 8” Hemispherical PMT

Union of G4Ellipsoid and G4Tubs

Pyrex Glass with Rl of typical Borosilicate glass (3mm)

®R5912/-20/-100

$202+5
INPUT WINDOW . $190 MIN.

T
275 MAX.

20-PIN BASE
JEDEC No. B20-102

$51.2+0.5

Bi-alkali Photocathode
QE ~ 25 % !



4 x 4 m Cell(s)
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250 MeV u —

4x4 m Upper Cell 2 PMT Depth =300 cm

250 MeV mu-
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Arb. Units

Arb. Units

v,0.1 TeV p,0.1TeV
(e e
Ou O
FLEY 4%
22
other . other
o,
fonee L. -
"5“-:“; S .,
AR -
. i

02 04 06 08 1

fraction of E,,
v, 1 TeV p,1 TeV
(e (e
Ou Ou
2 "%,

¢ :other

0.6 1

fraction of Egr

counts

10000

5000

What do we optimize for?

Gamma ,

energy (GeV)

1TeV,5KM, ¢ =0



What is the best case for a black walled unit?

10 MeV y
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log m#pholons

Tank Response 3.6x3.6x2.5 m, Black Walls
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What happens when we submerge in water?

10 MeV y, pmt depth =
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What is the best case for a white walled unit?
10 MeV vy, white walls

Upper Cell All positions, All photons
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Best Case for 10 MeV Gamma Detection? 10



logm#photons

1 IIIIIII 1 1 IIIIIII 1 'IIIIIII 1
1072 10" 1
energy [GeV]
muons

5
]
-=
o
o
en
2

107

107

Tank response 3x3x2, White Walls

log m#pholons

electrons

1
energy [GeV]

I
:
I
i

ool L vl L Lol I ]0—3

107!

1072

107

1072

107" 1
energy [GeV]

gammas

11



logm#photons

Tank response 3x1.5x0.5 , White Walls, lead block 5.6 mm
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How do the different designs compare?
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Gamma
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log m#pholons

logm#pholons

How do we do a muon — gamma separation?
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How does the timing compare?
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probability density

But what about the first photons hits?
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probability density

Lets paint have the top and bottom black....
All Photons
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log m#pholons

Tank response for an entirely white painted vs a white walled and black top and bottom cell....
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How do the two compare?
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Thank You



White Walls Upper Cell : 3x3x2, Lower Cell : 3x3x1 m All positions, All photons
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Upper Cell

Hit Distribution

Submerged by 20 cm
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Hit Distribution

PMT depth 150 cm
Submerged by 20 cm

Avg. no. of photons in lower Cell

H
X
N
o
N

3x10°

2x10°

=== vy, white walls, 3x3x1.5(x.5)m
==+ u—, white walls, 3x3x1.5(x.5) m
=== vy, white walls, 3x3x1.5(x1) m
==: u—, white walls, 3x3x1.5(x1) m

//
/*/
+
’
f(,
/
/
/ »
/ &
/
/ *r’+
/ s
7 //
X g
/ ’
] ’
o
II /
’
I 3
I
I
I
I 7
[
17
117
11
11
11
11
11
N
11/
M
/
1/
2 2
5x10 6x10

Avg. no. of photons in upper Cell

10°

10°

10

10°

VENMRIIEDE

All positions, All photons

NanAL

muon
Momentum (0O, O, 1)



