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Presenter
Presentation Notes
Hello, my name is Aubrie Weyhmiller. I am a rising senior at Rowan University, and today I will be presenting my project: an online platform for radiological computations.


- Program Design, Benefits,
Future Integration
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Presentation Notes
I will begin with an introduction of the NCNR, the Health Physics group, and the need that my program fufills. Then I will describe the applications of my program as well as demonstrate sample calculations. I will finish with a brief clip of a user navigating the website and future development.
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Data Consolidation
Assemble a compilation of dose coefficients: prompt gamma, delayed gamma, internal, skin) using data obtained from, IAEA, ICRP 107, 10CFR20, Varskin, Health Physics Journal
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Presentation Notes
My program will predict 3 types of potential doses, external, internal, and skin dose. Engineering and other safety measures are currently in place to mitigate these potential doses, and they are not likely to result in anything significant. However, it is useful for planning an activity to be performed during an experiment. There are various scenarios where a beam user may want to interact with the sample in some way. 

In addition, each of these potential doses are affected by the decay mode of the activation product, which my program helps to account for. 

For example, if a user is standing by their sample while it is being irradiated, then their external dose will be ruled by prompt gamma irradiation if the beam is on, and high energy and yield gammas if the beam is off. 
If a user accidentally ingested or inhaled a piece of their sample after it has been irradiated, high energy alphas will be the main contributor to the dose. 
Let’s say a user has to manipulate the sample in some way, like rotate it. Their skin dose will be ruled by high energy high yield betas. 






" Activation of Ho after 2 days at 1.00e+8 n/em?/s

Sample in beam: 1.000 g of Ho
Time to decay below 0.100 nCi 1s 3.3 yrs.

Aectivity (pCi) =0.0001 pCi
clement # | reaction ¢ | product # | halflife = | Ohrs ~=| 1hr ¢ | 24dhrs # | 1Sdays ¢ | 0D sec &
Ho-165 act Ho-166 27.2h 4.2609¢+2 | 4.1536e+2 | 2.3114e+2 | 4.4185¢-2 | 4.2609e+2 ,
Ho-165 act Ho-166m 1200 v 1.0929¢-4 | 1.0929%-4 | 1.0929¢-4 | 1.0928¢-4 1.0929:-4
total activity 4 2609e+2 | 4.1536e+2 | 2.3114e+2 | 4.4204¢.2 4. 2609e+2 .
1

r

(3 Summary Table for Ho-166

Summary Decay Data Table for Ho-166

Half-Life: 26.80 h Specific Activity: 2 608E+19 Bg/ kg

Mode: f - Source: ICRP-07. MNDX
Frequency Energy Mean Energy
EYi ZYi*Ei ZYi * Ei/ ZVi

Radiation Number _ (/nt) (MeV/nt) [Mev)

Gamma rays 14 8.033E-02 2419E-02  3.01M1E-01

K rays 53 3.661E+00 5.889E-03  1.60BE-03

Beta - 7 1.000E+00 6.650E-01  6.650E-01

IC electrons g 4.616E-01 2840E-02 B.152E-02

Auger electrons 15 2 987E+00 2950E-03 9.875E-04

Total Emitted Energy: 7.264E-01

Awverage energy of beta spectrum:  6.66E-01 MeV
End point energy of beta spectrum: 1.85E+00 MeV

Mote: 1 = intensity of radiation i; Ei = energy of radiation |




Activation of Ho after 2 days at 1.00e+8 n/em?/s

Sample in beam: 1.000 g of Ho
Time to decay below 0,100 nChas 3.3 yrs.

Activity (pCi) >0.0001 pCi |
element ¢ | reaction # | product ¢ | halflife ¢ Ohrs = Thr #| 24hrs ¢ 1Sdays # | 000 sec #
Ho-165 act Ho-166 27.2 h 4.2609¢+2 | 4.1536e+2 | 2.3114e+2 | 4.4]185¢-2 4.2609¢+2
Ho-165 act Ho-166m 1200 v 1.0929¢-4 | 1.0929¢-4 | 1.0929¢-4 | 1.0928¢-4 1.0929¢-4

total activity 4.2609¢+2 [ 4.1536e+2 | 2.3114e+2 | 4.4294¢-2 | 4.2609¢+2 |
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Specific Gamma Constant Unshielded Specific Gamma Dose % Contribution to Total Unshielded

{(mrem m*2 /uCi hr) Rate at 1 m (mrem hr) Specific Gamma Dose Rate
Ho-166  462.0 1.507e-05 0.006963 99.99%
Ho- 0.0001093  0.0008697 9.506e-08 0.001365%

Varskin Varskin Varskin 1 cm Varskin 1 cm
Contact (Beta Contact (Beta % Contribution {Beta + {(Beta +
+ Gamma) + Gamma) to Varskin Gamma) Gamma)
Point Source Point Source Contact (Beta + Point Source Point Source
Dose Rate per Dose Rate Full Gamma) Point Dose Rate per Dose Rate
uCi {mrem/ hr Source Source Dose uCi {(mrem/ Full Source
uCi) {mrem/hr) Rate Full Source hr uCi) {mrem/hr)
Ho-166 462.0 582.0 268884.0 100.0% 103.0 47586.0
Ho- 0.0001093 55.6 0.00607708 2.20e-06% 3.08e-05 3.34458=-09
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Smith/Stabin

(IAEA, ICRP107)



Presenter
Presentation Notes
Now I am going to explain the data that are used to perform these 3 different potential dose rates.

For external dose, it separately performs delayed gamma and prompt gamma calculations (because the external dose rate is their sum). The prompt gamma data comes from a paper by Scott Schawhn, and the delayed gamma data comes from a paper by David Smith and Michael Stabin. Their data was calculated based on reports from the International Atomic Energy Agency, and the International Commission on Radiological Protection.

The internal dose is calculated from a derived limit called an ALI, which stands for annual limit on intake. This data was taken from the U.S. Nuclear Regulatory Commission’s 10CFR20 publication.
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Internal

60
Co e ALI
e [ngestion
ALI = 200 uCi e Inhalation
e 10CFR20

x* 1 ALl = 5 rem dose

100 ucCi
200 ucCi

ingestion

= 0.5 ALI

O05ALI *5rem =
2.5 rem
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There is another situation where a user could receive a dose. Let’s say they accidentally ingested/ inhaled a particle from the sample. The internal dose is calculated based on the derived limit called an ALI. An ALI is the amount of radioactive material that results in a 5rem whole body dose (stochastic) or 50rem specific organ/tissue dose(non-stochastic) in μCi.

From 10cfr20. talk about how we choose the smallest number (to result in the largest dose)
�ALI is a derived limit (taken from fundamental worker annual limit)
2 types of possible doses: stochastic and non-stochastic 

Intenral dose is driven by high yield/energy alphas 
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Friendly
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Future Development And Applications

- Deploy locally
Current

- Integrate with Activation
)74 Calculator

- Integrate with other neutron
Future facilities
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