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Introduction and Motivation
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1. Find target thickness using ion range code SRIM

Expected Impact

Allow technical basis for unrestricted release

2. Simulate various source-target configurations to
get neutron yields from PHITS, FLUKA, and MCNP

3. Obtain activation profiles with each code using e
beam current of 10 pnA and irradiation time of °
1,000 hours and compare to ANSI N13.12 limits °

0-18/0-19 4.5%
Zn-70 2.7% C-123.1%

Bridge literature gap for low energy heavy ions .
Provide effective scripts for several simulations .

Implementation in similar accelerator facilities .

PHITS:

Physics: JIQMD + GEM

Yields Tally: T-Cross, normalize by r?

Activation Tally: T-DChain —_—

o 0
Ne-23'D.36,0:3%
Mo-100 1.4%

Mg-26 2.1%

Pb-208 5.1% Li-6 13.0%

FLUKA:

Physics: BME (PHYSICS 1.0 & 3.0)
Yields Tally: USRYIELD
Activation Tally: RADDECAY, IRRPROFI,

DCYTIMES, RESNUCLEI, DCYSCORE i /2

gttiat;:que species / \\ Ca-48 7.9%
MCNP: s b A // \ Cs-133 1.4%
Physics: LAQGSM + CEM (LCA7j -2 11) 0-16.0.3% WWee1s00.70

Ce-150 0.7%
. : He-4 1.7% i %
Yields Tally: F2, normalize by r? ‘Ge-76 179 /CA-160 2.7% Ba-143 2.7% La-145 0.3%

. . Fe-56 2.7% ' Mo-104 2.1%
Activation Tally: F4, execute CINDER90O F-19 2.4%

https://www.anl.qgov/atlas/stable-beams
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* Collaborations with Argonne National Lab .
* Demonstrations of work at national conferences
* Applications in low-energy accelerator facilities .
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Conclusion

Next Steps

Continue to develop simulations and confirm results

Simulations provide validation for unrestricted release

ANSI N13.12 limits met at 100 hours cooldown
Good agreements between each code used
Uncertainties and code discrepancies negligible

Experimentally verify with high purity germanium
* Validate neutron energies with additional runs
Improve geometries to account for albedo
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