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Why Bubble Chambers

---. Average sensitivity for 88Y data

107 ---- Sensitivity for 297Bi 1.14 keV point
—— PICO C3Fg Model, 25 psia, 100 keV energy depostitions
1024 ® 4.2 keV5Colimit
® °’Colimits, background subtraction unavailable
§ 88Y |imits, background subtraction unavailable
1073 5 B 88Y limits, with background subtraction =
~ & 2°7Bilimit, background subtraction unavailable .
. B 2°7Bi limit, with background subtraction
10~ |
1075 1 : \
1 N
2 =
106 - s e [ I S —— . i, Vit e W —— ——

107 4

108 4

Background free

—
=
=1}

100

Seitz Threshold [keV]

—

=
[o=]
T

—

<
—_
(=]
T

g%

Probability per energy deposited [events/keV]

PIC0O-0.1 UdeM Sb-124
PIC0O-0.1 UdeM Am-241
PICO-0.1 UdeM Co-60

PICO-0.1 UdeM Cs-137
PICO-0.1 FNAL Cs-137
PIC0O-0.1 MINOS Cs-137 -
PICO-2L Run 2 Ba-133
Gunter (UofC) Ba-133 ]
Gunter (UofC) Sb-124 3
Drexel Cs-137 E

LR N N N N N

&

E

|
1.1 1.2

on rl“1 p;1 [GeV cm? g'T]

1.3 1.5



Property of the
SBC

Collaboration




40L

PICO 40L

(DST) paieaysadng (0S2-) |lewloN




PICO 500: 350L

* Physics out to 100s of
tones

 Old chambers ran at 10s
of tones




Surface Nucleation

* Fused silica jars * |dentity new materials
e Size limited to a few 100L * Acrylic
* Most fragile and expensive * Electropolished metals

component  Balloons
—— e Surface treatments
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L nucleation by alpha decays
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Active Veto for Neutrons

* Typical hydraulid fluids
* CF4 (cryogenic) » Veto must operate in bubble

 Mineral oll chamber environment

* Both good scintillator bases ¢ 300K to 77K
* ~0Opsi < P < ~1000psi

* Develop and study fluids
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{a) Single scatter energy deposits. (b) Single scatter energy deposits after vetoing.




Acoustic Bubble Imaging

* Determining bubble position critical,
how to achieve without transparent jars

e Significantly simplified design

* Increased list of materials
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Recap

* Why bubble chambers?
e Background free detection of
NRs down to 100eV depending

on fluid e
* Goal
» Existing detectors of ~100Kg ‘s ..l
* Physics out to 100s of tones T S [ = T
e R&D |

e L ow surface nucleation
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