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The PICO program

C F. target, 2L
3 8

PIC‘O 60 (2013-

2014) ey
.uﬂﬁ-.-

CF,| target, 36 8 kg
(18.4 L)

Pitam Mitra| 3



matter se
25 keV th,resholds

Collected >’DO new@n events
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»+ Dat nalysis in progress‘"‘
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PICO-60
CF |
]

C,F asan active l|_f'qU|_d |

=l

Ef: CF,I active liqui’{i

- e |
36.8 kg (184L) 55 kg (40 litres)
Two camera trigger - _, Four camera trigger
Piezoel’ec'(ric sensors to record Piezoelectric sensors
acoustic sigmals . Dytran fast pressure data
Dytra/n/fast pressure data Muon veto

An extensive campaign on
background mitigation from
particulate contamination
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Spatially clustered at top of active
volume.

PICO-60 events were

Correlated with temperature ramp

T in glycol

(not to scale)

T in water
(not to scale) F
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Partlculate matter is present in the @tector wh|ch may
be radioactive and may be a source of background.
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Anomalous acoustic power

10 pm

40 um

The alpha particle can escape,
but the daughter nucleus is trapped

Acoustically this mimics a nuclear
recoil.

a particle track
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A spray system was
designed to extract
residual particulates
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PICO-60 1010113 16919 304131 209+90 379+109
Buffer
PICO-60 In Progress

Particulates

Assumption: The impurities are evenly spread across both fluids.
Reality: Buffer is a polar solvent. CF3l is non-polar. A density gradient is likely.

Assumption 2: This is an estimate of the maximal equivalent concentration -
assuming that all the particulate matter is in the active liquid It is an upper
bound and is an extreme case

Observed: 71 cts/day Pitam Mitra |11
I'tam Itra
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e 4x cameras instead of 2x

e New DAQ (more CPUs) + new
software being developed.

e 50 fps = 350 fps
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Pneumatic valve

New fluid handling capabilities will allow
sampling of liquids, gases and suspended
particulates during a run.



e More cameras and
a new video acquisition
system

e On-line filtration of
particulate matter

e The last PICO-60 data is
being analyzed and a result
will be published shortly

SD WIMP-proton cross section [c:mE]
3
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10° 10° 10"
WIMP mass [GeV/c?]
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