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and calculation friendly-
> Linear?
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Critical investment

Establishes algorithm
“calibration”

Response of the UD-802
Whole Body Dosimeter to Photon Fields

Only pure fields are necessary

| o Panasonic (Ash & Doc) data

e e excellent starting point

S — ¥ Most algorithm designs allow
o e W good performance using a

representative subset of
possible fields.




‘Design - Simple

algorithm

accuracy

« Example: single element

Dose extremity dosimeter
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‘ Design — Simple (ctd.)

- Hand calculations possible

- Drawbacks
- Need field information or perfect dosimeter
> Minimal redundancy
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Design - Complex

Seon dosimeter not requirec

- Examples: SDose, DOC,
branching style Panasonic,
Thermo,...
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Benefits
Versatility, range of accommodated fields
No need for a priori field knowledge
Readings provide information about the field
Can provide redundancy with multiple elements

Drawbacks
Complexity means greater uncertainty
Hand calculation can be difficult to impossible




Testing

- Check for unreasonable doses

- Low dose data
- Check for unreasonable doses
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'Testing — Synthetic testing

» Run and rerun test file to fine
tune algorithm
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IDOELAP Revision ‘

ANSI N13.11
2001

« Algorithms must be revised
to maintain performance

ANSI N13.11 levels

2001 (DOELAP)
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[DOELAP revision (ctd.)

_ DOE/EH-0027 (1986) | ANSI N13.11-2001

Photon fields 6 fields 20-662 keV +70 fields, 20-1332 keV,
New ck factors,
*Angles for keV > 70

Beta fields 3 fields (294Tl, °°Sr/Y, DU) 3 fields (8°Kr, 204Tl,
20Sr/Y)
Neutron fields 2 fields (2°2Cf bare, D,0O -- same --
mod)
Mixtures «137Cs + any x-ray, Same, with ¢°Co as well

« Any photon plus neutron, as !3/Cs available for
- High E beta + any photon gamma source
- Any beta + 137Cs

Other 10% rule?
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IDOELAP Revision (ctd.)
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| DOELAP Revision (ctd.)

N 0.65 :
W 6o ‘ // o - Response/dose will
el I A change, algorithm will
< X = need modification.

Photon Energy (keV)
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How do you subtract background?

Subtract background doses

- Net dose = alg(gross response) — alg(bkgd
response)

Subtract background responses
- Net dose = alg(gross responses-bkgd responses)

Subtracting doses:

Reduces available information on worker field

Added uncertainty with dose calculation on
background dosimeter




| Issues — Background (ctd.)

0 o0 e
Gross 66 60 529 53 10.0 42 keV

Using (gross dose) — (background dose) confounds
information available on worker dosimeter response.
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[Issues — Suspect performance

Check
mR*/mrem
against dev. data

vepment data
If current response=R&D

resp. then problem is with
algorithm design.

. Otherwise, check dosimeter
Alg PR and reader for instability or

reader

problem oroblem non-standard conditions
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MR*/ mrem 0.6 0.48 10 0.436
Dev. Data mR*/ mrem 0.7332 0.6068 9.9758 0.4404
% diff -18.2% -20.9% 0.2% -1.0%

- Something changed since algorithm dev data.
- This is a good time to apply “simple algorithm” approach.
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IFinal Thoughts *

- Documen oroughly
« Check it constantly
- Revise it when necessary
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Stanford Dosimetry, LLC info@stanforddosimetry.com
2315 Electric Ave. (360) 527-2627
Bellingham, WA 98229 (360) 715-1982 (fax)
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