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• UnivKY Lab Overview 

• dDAQ 

• 13C 

• 7Li 

• 19F 

 



• Accelerator 

– HVEC Model CN: 7 MV 

–  rf source 

– p, d, 3He, a, … ions 

– Authorized for 3H gas targets 

– measure exit neutron energy 

– 1 ns pulse widths every 533 ns 

• Basic Nuclear Science  

– Nuclear Structure via (n,n'g) 

• Level Schemes & Transitions 

• Spectroscopic Information 

• DSAM Lifetimes 

– (3He,ng) 

• Applied Nuclear Science 

– Differential (n,n') Cross Sections 

• 12,13C, 7Li, 19F , 54,56Fe , 23Na , 28Si 

– Detector Development 

• Univ Guelph / TRIUMF 

• UKnox / UNLV 

• RMD 
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BGO 

HPGe 

 g-Ray Detection   (singles setup) 

 BGO removes  
Compton events 

 
pulsed beam  

allows for 
uncorrelated  

background rejection 
~ 1 good / 4 total 

 

TOF gated on gs 

Purchasing new HPGe. 
 

Hope to do g-g coincidence again. 
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Yongchi Xiao 

+ can record time-dependent g-ray spectra 
+ observe time dependence of background 
+ trapezoidal filter can be fine tuned for each detector, kinda 
+ can replay data & change your mind about settings 
+ n detector efficiencies less of a hassle 
+ can actually digitize the 1.875 MHz beam pulse 
 
- can’t do detailed live-monitoring of data coming in 
- time consuming development, testing, refining 
- modules may not perform as expected or play well together 
         CAEN did not think about some things 
-  g peak shapes fill hard disks & buffers fast 
-  new ways to do things wrong 
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13C 3.1 moles 

Thanks to OU & LANL 
 

Originally the Lane 1981  



Previous work on 13C 
Experimental stot 

 total Cross section 
measured at the old 

LANL Tandem. 



Comparison of the ENDF8.0 Legendre Coefficients compared to  
                               the coefficients from the LANE1981 experimental measurements. 

The LANE1981 coefficients were 
obtained by fitting the LANE 1981 data 
posted in EXFOR. 

Alan Carlson (NIST), Gerry Hale, & 
Mark Paris (LANL) want us to 
measure elastic angular 
distributions from as low as we can 
go and connect into the OhioU 
data.     --- that’s  0.5 MeV  to  3 
MeV. 

There are discrepancies btw 
current ENDF & the 1981 
experimental measurements. 
 
There are few measurements 
below  2 MeV which are important 
for encorporating subthreshold 
resonances and potential 
scattering. 

? 

? 

? 

There’s also a significant discrepancy btw 4-5 MeV 



Need to load ENDF/B-VIII.0 into MCNP  
& run jobs to simulate energy dependence of 1,2,3 scatters 
-- impacts how one strips the yield out of TOF spectrum 

So far,  
we are  

right on the money ! 
 

We need to  
go lower & check out  

the 4-5 MeV region 

13C Elastic Legendre Coefficients (ENDF convention) 

UK red 
OU blue 



7Li 

Thanks to OU 
 

Originally the Smith ~1976 

3.1 moles 
99% 



 a difference of opinions 



All raw spectra at 035deg 
Spectra are scaled to the same height 

  The poly and water 
samples indicate where H 
feature would occur in the 
ntof spectra.  No hydrogen 
appears in any sample.  
 
   The small feature at 
c2150 in the 7Li spectrum 
is the 477keV 1st inelastic 
level. 
 
    Masses are not resolved 
for the heavier C, O, Al 
peaks. 
 
   The shape of the H is 
different in the water & 
poly samples. 

H 

H 

n1 

 no sample 



All raw spectra at 150deg 

150deg provides the best separation between masses.  The 7Li and 13C have a 
small bump at mass 27 from their Al containers.  No N or O contaminants are 
observed for either the 7Li or 13C, and there’s no obvious 12C in the 13C. 

Ohio University loaned us historical enriched metal targets.  
                   Targets appear free from N and O contamination 



Unfortunately the empty container wasn’t a perfect match for the 7Li sample 

Things look tolerable at forward angles >80deg. 

Some over-subtraction 154o 

Sally Hicks 



Unfortunately the empty container wasn’t a perfect match for the 7Li sample 

Things look tolerable at forward angles >80deg. 

112o 

Sally Hicks 



Unfortunately the empty container wasn’t a perfect match for the 7Li sample 

Things look tolerable at forward angles >80deg. 

30o 

83o 

Sally Hicks 



Unfortunately the empty container wasn’t a perfect match for the 7Li sample 

We have to fit the main peak well in order to deal with the elastic tail under the inelastic. 

It ate the elastic. 

Best solution:  re-can the sample  

30o 

Sally Hicks 



19F 

• Effectively no data since 1950s-1960s 
• 19F is evil 
• 90 ns isomer 
• Hard to normalize xs at low energies. 
• Had to develop new DAQ 

https://depositphotos.com/13830278/stock-illustration-cartoon-red-devil.html 



110 keV   ½+ 
isotropic 

197 keV  5/2+ 
 a4 ≤ 0.1 

 
 ~4% problem 

May 2018 Measurements at UKAL 

Marcus Nyman had similar problems w 2018 data @ GELINA 

WINS2018 



Information about 197keV 
transition using time 
recording features of 

new dDAQ 
197 keV 

Ge  140 keV 

110 keV 

 clean 

 contaminated 

TOF distrib of 197, contaminated by 70Ge(n,g) 
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It may be possible to subtract off the contribution from the 70Ge(n,g)  
                     with sample-in & sample-out information. 

19F 



SUMMARY: 
• The team is working on many projects. 
• Weekly collaboration meetings. 
• Many UnivKY runs during summer 2021 & 2022  
                                                  to catch up from covid shutdown. 
• Take more 13C data. 
• Re-can 7Li and measure again. 
• 19F remains a problem. 
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Undergraduate students on the Carbon paper 
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Complementary Measurements: Neutron Detection vs g-Ray Detection 

(n,n') 
       ‘Nuclear Data’ 
        Differential Cross Sections 
       Reaction Mechanisms 
(n,n'g) 
        ‘Nuclear Structure’ 
         Excited Levels & Properties 
         Ex, Eg, br, d, t, BXL 
         Nuclear Potential Models 


