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Nuclear Science User Facilities
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Accessing equipment through NSUF

➢Rapid Turnaround Experiments (RTEs):
▪ Quick analysis of irradiated samples (9 months), ~$50K
▪ 3 calls per year, 2-pg. narrative

➢Super RTE
▪ Broader scope (12 months), ~$100K
▪ 1 call per year, 3-pg. narrative

✓ PIs have to be affiliated with a US institution or a foreign entity based in the
US.

✓ PIs from foreign institutions can lead if they have a collaborator from the US.

➢Consolidated Innovative Nuclear Research (CINR)
▪ 3–7-year projects, ~$5M
▪ 1 call per year, 5-pg. pre-proposal, 15-page full proposal narrative
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UF NSUF capabilities 

FEI HELIOS NANOLAB 600 Dual Beam FIB/SEM FEI TECNAI F20 TEM

• Accepts specimens with dose rates up to 300 mR/hr at contact.
• Approved for α, β, and γ samples.



5UNIVERSITY OF FLORIDA HERBERT WERTHEIM COLLEGE OF ENGINEERING

UF micro mechanical testing capabilities

▪ Bruker PI88 PicoIndenter
o Low-load and high-load transducers

oBerkovich/cube corner, flat punch tips 
for RT and HT

oHT tests up to 800C

o Irradiated samples can be 
characterized
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UF micro mechanical testing capabilities

Micro compression 

▪ Easy to fabricate 
▪ Pillar tapering at bottom
▪ Stress transferred to base
▪ Fracture highly unlikely
▪ No special tip required 

Micro tensile 

▪ Hard to fabricate 
▪ Ease of data analysis
▪ Can be tested to fracture
▪ Special tips is needed

Micro cantilever 

▪ Fabrication relatively easy 
▪ Complex data analysis
▪ May/may not lead to fracture
▪  No special tip required
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UF micro mechanical testing capabilities
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UF capabilities (cont.)

GENERAL FEATURES  

Reactor type ............................................................. Heterogeneous, thermal 
Licensed rated power level ..................................... 100 kW thermal 
Maximum thermal flux level in center vertical port 

     at 100 kW.............................................................. 

 

1.5 x 1012 n/cm2sec 
Excess reactivity  (at 72 ºF) ....................................... ~600 pcm 
Effective prompt neutron lifetime ............................. 2.0 x 10-4 sec 
Temperature coefficient ............................................ -1.8 pcm/ºC 
Start-up source .......................................................... SbBe  25 curies or 

PuBe  1.0 curies 
Reflector ................................................................... Graphite (1.6 g/cm3) 
Moderator ................................................................. H20 and graphite 
 

COOLANT 

 

Type .......................................................................... H20 
Flow  (at 100 kW) ..................................................... 47.0 gpm 
Equilibrium inlet temperature  (100 kW) .................. 83 ºF 
Equilibrium outlet temperature  (100 kW) ................ 97.5 ºF 

CONTROL BLADES   

Type .......................................................................... Cd swinging vane, gravity fall 
Number ..................................................................... 3 safety; 1 regulating 
Insertion time ............................................................ < 1 sec 
Removal time ............................................................ 100 sec  (minimum) 
Blade worth, Safety #1 .............................................. 1450 pcm 
Blade worth, Safety #2 .............................................. 1650 pcm 
Blade worth, Safety #3 ............................................. 1830 pcm 
Blade worth, Regulating Blade ................................. 460 pcm 
Reactivity addition rate, maximum allowed ............. 72 pcm/sec 

SHIELD  (CONCRETE)  

Sides, center .............................................................. 6 ft, cast, barytes 
Sides, ends ................................................................. 6 ft 9 in, cast, barytes 
Middle ....................................................................... Barytes concrete blocks 
Top ............................................................................ 5 ft 10 in 
End ............................................................................ 3 ft 4 in 
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Structural Materials

Example of the research conducted through NSUF
Nuclear Fuels



10UNIVERSITY OF FLORIDA HERBERT WERTHEIM COLLEGE OF ENGINEERING

Bridging length scales for mechanical tests

m

T. Ajantiwalay et al. JOM 71, 1 (2020) 113-122

mm µm nm
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McKinney, et.al., J. Nucl. Mater. 532, 152053 (2020).

Microstructural characterization of oxide fuels

Parrsih, et.al., J. Nucl. Mater. 524, 67-79 (2019).
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Parrsih, et.al., J. Nucl. Mater. 523, 182-188 (2019).

McKinney, et.al., J. Nucl. Mater. 532, 152053 (2020).
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Understanding Constituent Redistribution, Thermal 
Transport, and Fission Gas Behavior in U-Zr Annular 
Fuel Without a Sodium Bond

Xu, et.al., Scientific Reports 13, 10616 (2023).

Sevart, et.al., under review, J. Nucl. Mater (2024).
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