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DAMA (5030g.0.f.) [Savage et all.]
— Y ENON10 (2007}

CDMS (2008)

""""" XENON100, 5-30 keV (2009)
XENON100 Upgrade, 5-30 keV {2012)
~ XENON1T, 2-30 kaV (2015)
CMSSM [Ruiz et al.]
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2 _Top Shield PMTs
‘Bell’ with Top PMT Array inside

Teflon Cylinder
( FHeld shaping Ring Support,
Separation of Target and Shield)

Bottom Shield PMTs



Dual Phase Liquid Xenon TPC

Phased program to explore successively lower cross sections

In each phase we also establish the technologies for the next phase.

2 Size { kg of xenon) Status

Fiducial | Total
ON3 <3 Lab tests only, completed
ON10 5 25 Experiment, Data published
ON100 50 170 Experiment, final commissioning
ON100 100 350 Design, 2010 - 2012
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_arger target mass
. Lower background radiation in all materials
3. Lower detection threshold

N

—NON experiment is placed into passive shield.
20 cm lead, 20 cm Poly, 5 cm Copper

materials inside shield must be controlled for background activity

wever, some assemblies are difficult or impossible to change:
e.g. Pumps, PTR, Motor-Valve, Sensors

Place as many parts as possible outside shield.
Choose low activity materials for everything inside shield.

Compared with XENON10, the detector mass (except Xe) was



Radioactivity of all materials used in XENON100 m

with a dedicated HPGe counter at LNGS

TPC Material

Unit  Quantity =y Z5Th WK &0
used [mBagfunit] [mBgfumit] [mBg/umit] [mBc

RR520 PMTs
PMT bases
Stainless steel

QUPID

PMT 242 0.152002 0172004 9152118 1.00:

base 242 016002 007£002 < 0.16 <
kg 70 < 1.7 < 1.9 <40 5.5:
kg 10 < 0.31 < 0.16 <22 <
QUPID : <0.49 <040 <24 <(

Shield Material
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Jast the current the future
-2007) (2007-2010) (2010-2014

ION10 XENON100 XENON.
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es like most other liquids.
Ise this for detector design.

Ddd shaped detectors
‘ransporting heat (cold)
-fficient conversion gas - liquid

so might freeze.

PTR
| Fen
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LN2 Emer
Cooling

In equilibrium state direct relation b
pressure and temperature. Therefore

Temperature regulated: PTR cooling

Recirculation
| Gasin VJ
Gas —
Detector Vessel
o . . 4'—-—-—
| Liquid
Active
Volume ways to control the liquid.
Recirculation
Gas Out

Pressure regulated: Emergency LNZ




oling tower supports all instrumentation

yator Head (incl. Motor Valve and Buffer Tank)
mergency Cooling Caoll

n Pumps for Chamber and Cryostat

n Gauges, Pressure Gauges, Rupture Disk
oughs for Control Circuits

I PTR PC150, Cooling power 200 W
with 6.5 kVA compressor

nt to fill or re-circulate with 10 SLPM
mperature Controller, Stability < 0.1 C

nergency cooling with LN2 coil.
Regulated with pressure.
) completely independent systems.

/"E/ Double
Chamber (



Cooling Tower




Main impurities, but there are others:
Purity for light is determined by water.
Purity for charge is also determined by oxygen.

Purification of Gas with continuous re-circulation
and passage of gas through hot getter (SAES)

We monitor:
Water Concentration (HALO Monitor from Tiger Optics)
Initially: light yield ( S1)
Then: Charge yield vs. drift time ( S2)

n10 Xenonl00

culation speed 5 SLPM Recirculation speed 10 SLPM

num drift time: >2msec _ight yield still increasing

ion of cleaning: 2 months Drift Time 70 sec or 13 cm (still inci
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Time - “Driver” is Out-Gasing Rate, not Recirculation Speed.
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Flow reduced to 1 SLPM

/ Flow reset to 10 SLPM
31 Light Yield vs. Time for run_04 ' /
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L 662 keV Cs137 (zero feld)
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L, Emax = 687 keV, t =10.8 y, br = 99.563%) ->

, Emax =173 keV, t=10.8 y, br = 0.434%)
(Gamma, E =514 keV, t = 2.43 us) -> Rb85

0 science goal requires Kr contamination
~ 50 ppt

yogenic distillation from Taiyo Nissan Sanso to
2 Kr from Xe (originally developed for XMASS).

Gas Xe < 10 ppb Kr
fied by delayed coincidences (7+-2 ppb)

on site
lue: Reduction by 10%in Single Pass at 0.6 kg/hr

wrameters have been fine tuned in first
commissioning run Sep 08.




nents:

waveform (320ps) of 242 PMTs
adtime and with
apability for calibration

'724 Flash ADC: 14bit, 100MHz

ffer: no deadtime

‘PGA: Zero Length Encoding

int signal portion transferred from ADC
nputer to allow faster event transfer rates
alibration mode

-—-—q-.':
Tl ey N

] I {
- - . - - - = r 2 | - ry
. : - b | ]

. v L .

a -' L 1 y < — —

ﬁ . B ' 2

| g . A . 3 o - . ! LB
— — — —— e — b - - —— —— 4 — - " .
e
. | _!
-

— “'l""“lﬁnmmuru;u‘ium i
Time samples _-1_""“'l!ﬂlltl'lﬂﬂilmllmmmum}ﬂg:::.:




LB 3

‘ ».J-'mll %D?"i"izi
fre] ....l@- Y o
I_‘IIIIIIWIIEIUI_W_I

.I‘“ if l" 'J??ﬁ}

-ff-‘"-\"\

,/
45‘} 24
Ay 7 .‘:‘ffxms

81 Signal

;h ; 'f\, 191

‘82 Signal {Leg Scale)

213y

==

1 0 )
P |

k|
I?T?.‘I
—

2]

L | s
§ £
§ M;




XenonlOO0 is part of a phased project for Dark Matter Search
Xenon3d — Xenonl0 — Xenonl1l00 — Xenonl1l00+ — XenonlT

Xenonl00 is a Dual Phase TPC with 170 kg total (30 — 50 kg fid
In a Lead-Poly-Copper Shield

Active target surrounded by active LXe shield

Science goal is to lower detection limits by nearly 2 orders of
magnitude (higher mass + lower background)

Detector filled. Presently cleaning up.

First Phvsics-RiIn exnected to start end of stimmer 2009
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