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Surface Contamination:  
Radon
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monitor 
Contamination 
by measuring 

alpha 
emi$ion
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XIA Alpha Counter
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• Easiest way to 
monitor 210Pb 
contamination is to 
measure alpha-
particle emi$ion.

• XIA UltraLo 1800 
prototype evaluation 
and testing at 
Stanford

• Counting area: 
1800 cm2
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Detector Details

4

• Drift chamber:
21 inches sqUare,
15 in ta%.

• Counting area:  
19 inches square 
(i&er electrode);
1 inch outer guard

• Argon Gas purged 
at 20 Liters per min 
prior to data 
taking; Flow rate of 
4 Liters per min 
during normal 
operation
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Particle 
Identification
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Pulses from a 230Th 
Source

• Alphas:  energy > 2 
MeV, li'le guard ring 
activity, risetime 
betw"n 60-80 µs

• Ceiling:  low energy, 
low risetime

• sidewa%:  significant 
Guard ring activity

• noise:  Events not 
fi'ing into other 
cla$ifications
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sensitivity of 
Prototype

• IBM Demonstrated sensitivity of

0.0006 α/Hr-cm2 (published in NSREC 
proc"dings 2009).

• Stanford prototype achieved 

backgrounds of 0.0003 α/Hr-CM2 
(paper in progre$).

• sensitivity is limited by mid-air 
events which can not be 
subtracted o(.  Origin of events 
under investigation.

• a)roximately x10 more sensitive 
than other co*ercial 
proportional counters.
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Production Model
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ELECTRode design 
changes

8

Adjustable i&er electrode size:
1800 cm2 or 707 cm2
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Electrode design 
change
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Adjustable 
i&er 

electrode 
size:

1800 cm2 or 
707 cm2
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New sample handing 
system
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lower half 
a$embly

11



March 10, 2010 !RM M"ting, berkeley                                                                                   Jodi C#ley, SMU

software 
improvements
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• co*unication scheme changed to 
USB, more robust and faster.

• new analysis:  more plots and 
displays

• safety:  tilt sensors shut of Hv 
when machine is bumped

• moisture sensors a+ed for 
monitoring purposes.
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Timeline
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• Cu,ently building lower half.  
u)er half to fo%ow.

• su*er 2010 - unit should be ready 
for qualification and testing at xia 
%c. (1 month)

• if it pa$es, expect to start initial 
production of a sma% number of 
units
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Cost Estimates

• Cu,ently 3 detectors pla&ed to 
be located underground

• $55K + 20% contingency per detector

• Ar gas ~ $10K per year per detector 
(operation cost based on Stanford)

• old air (Operation cost, po$ibly 
n"ded)
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