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Progress

e PICO-500 is the focus of our activities

e The large pressure vessel has received regulatory approval and passed a
Radon emanation measurement

 The inner vessel needed a complicated re-cleaning after a contamination
was spotted and removed

e Many more tools and parts have arrived on site and the final pieces are
being machined and will be arriving on Site soon

e The process systems (Freon filling system, pressure control system,
pneumatic control system) are nearing completion and are undergoing
final testing and early commissioning before shipping to site

e The detector will be filled with liquids later this year.
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* Pressure system, Inner cooling coil, Freon Filling System



PICO-40L

The problems with expansions have been studied and some
Issues have been addressed.

After a lengthy approval process to change the chiller heat
exchanger fluid for the main chiller, operation could start again
as soon as the end of this month.

We are hoping to complete a Radon acoustic calibration data
sample that was started during the last run and ideally add a
temperature/threshold scan with the detector

The work leading to the “right-side-up” detector concept that is
used for PICO-40L and PICO-500 has been written up and will
be published in a paper in the coming weeks.
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Figure 1. (Lot Schemetic side-view af the PIDO-40L pecsiure veascl with the major detcerar com2otcnis
Lanelied "I aote synthetic tused <l vessel bonises the 4 sy Brget. “Twnoaf e foan camen pors are
visible an the left of the pressre vessel The hearng, Alare and cocling call madnrain the temperases of
the two Cermal wones. The fus. sccunulaors dlow o raoid racomzression of Lie chamber afier 2 bubble
is foerrad Thoe calibration (source) wube 2 ba seen penetrarng e presaure sessel an the Jeft. "Righo The
IO RSN e 2ase by ass=maled irsicle the watsr tank

1o minimize sensitivity to this class of backarcund avent while maximizing sensitvity 1o nuciesr
secuils [3] Tlee ange of tupetctures acd pressuses over which Use detecton s baen Jesigued
operate, along wita some tsosthresheld curves in the rzion, are shown graphically in Figure 2

The lower cone s pmintamed ot 2 woperaiwe of oonccally =25°C, sl Dat the CFy 18
not supzrheated over the zntire operational pressusz range, so that bushble auclzations rarely occur
catade “he view of the rameras at the alica wessel flangrs, sea’s, stain’ess-atec] components, o
plumbing conncctions. The mmer vessel assembly, cxternal hycdroulic centrols, hermal control
syeem, photography, and Instrumeneason are descrited (0 detal in the follawlng secticns,

The PICO-40L experimemt 15 loceted et SNOLAE, an urderground loboratory locoted ot the
Vale Crelghton mine :n Greater Sudbury, Ortardo, Carada. The lsboratery fe sliuatec in & hanging
will of nodile grenite 1ok sevend huodeed westers om e oce bedy wed cuning aee. The
safecr prolle of Cie mine site s Ot and Uee 2072 m ovabuwden gives spproscmalely 6000 m
water-cguivalent shiclding. resulting in a cosmic-ray muorn Hax of (.27 m'z-da)"1 | L2]. "The P20
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FigareT Tenpsaree poofils af a 2dime o al acisyrmesiic siolation of a sioplifGed rode’ of the FICO-
AL detscror, after seaching equilibciune. Toe numbered blazk scaares conessoed © lozathons of RTDs s
ke deector und 1 compunson o socmissdomieg da is shown in Tublz 1. All demlasd emperatares are
witkin 3 few of the measared [2mder ALrE,

25 [mera system

FICO-20T. hasan optica] systern with foor monoechromes Bader ace ac A 1520+ 19 Sum cameras paired
with Kowa LMVZ# 11 variZoeal lenses obeerving the inmear detector under =n angle of (14 + 10°°
froen sdbove and (=14 2 10)" froun Selow. Tao tuws o7 canes ey low stecvo teconstiuc tion witl an
npering angle of &% "The cameras are cach enclosed ina watertight enclosire with “heir radom
LED rings and heat exchangers. A\ thermal control sysiem and thermal sensces ere elso present on
the LED rings. The LED rings each hold 48 red LEDs (model: XPEPHR-L1-0020-0080! from
Crez) and iz eguipped wotl lighl-dillusiog Joils and a ligh. seal 0 preveat soey light Lo e
1 TNs fram direcy erterm? the camera apertaire. The cameras are mounted ona fexihle moant
teat enabley e capera w wove aleng te view port exis. A Loea shide allows (e cavea o
b retracter trom the measarerien® posibion when adjasting the lenc settings. The moimt also
wlows the adustmert of the engle to the prossure wessel viow port normal wath two degrees of
freadorm. The LEDs recetve staagered tulses using six Mightex SLC-AAJ4-US LED driver boerce
tiguered by e cxposare gale foo Uwis sespoctive caeas, allowing @ view of De desclo w.loal
refectoms fram neaghhon=ing camera lights. The camers hons g are fished with air o prevent



Summary

e PICO is on track to deliver PICO-500 with operation
planned to start this year.

e PICO-40L will continue to play a role in informing the
bubble chamber R&D program before reaching the end of
its useful life, likely within the coming two years.



