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Expanding to higher energy,
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Improvements over the last 6
months

- Implementation of
- Automated energy shifting of data sets in fitting
- Energy dependent convolution (for time-of-flight resolution)
- Built in calculation of total reaction cross section (sum of arbitrary reaction channels
* Increased speed in calculations

« Improved handling of Coulomb functions near thresholds (from SAMMY)
* Thanks to Doro and Marco!

- All of these improvements have been done by Jakub!
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- Much improved fit, but still not as good as I would like it

- Sti1ll some 1ssues with the level structure?
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- Corrections to 'B(a,n)*N data due to detector response and angular distribution of

outgoing neutrons?

-- R-matrix (convoluted

Borgwardt et al. (2023)
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Other reaction

e Fowler and Johnson (19353)
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- Low energy issue
with the fit

* Red solid line is
with all data
except Wang’s
(p,n) data

* Orange dashed
line 1s with
Wang’s data
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Summary of improvements

- Fixing 1ssue with Coulomb functions causing AZUREZ2 crashes near
threshold made it much easier to implement target resolution functions

(Jakub)

- Increase in code speed made implementing target resolution functions
doable (Jakub). Implementing experimental resolutions resulted in a much
more consistent fit overall

- Energy shifts implemented for each data set (Jakub)
- Can now include total cross sections directly (Jakub)

- Had a mistake in the spin-parity of one of the levels with a large width
(Gerry’s paper has i1t correct)




Issues still to investigate

- Normalizations are discrepant in some cases
* (n,p) and (p,n)
- Morgan: 1.20
* Gibbons and Macklin: 1.61
- Wang: 1.31
* (a,n) and (n,a)
« Wang: 1 (fixed)
- ND: 0.75
« Gabbard: 0.88
* Van der Zwan (0 degrees): 0.77
* Borgwardt: 1.56
" (o,p)
* Dayras: 1 (fixed)
* ND: normalized to Dayras
* (n,total)
* deBoer: 1 (fixed)




Experimental collaborators on
previous ND measurements

Writing up draft of paper now...

Low energy measurement of the ""B(a,n)""N and ""B(a,p)'*C cross sections and
multichannel I?-matrix analysis

R.J. deBoer,! Q. Lin,' Y. Chen,! M. Couder,! J. Gérres,! A. Gula,! E. Lfm:mm,lﬂ
AM. Long," (] S. Lyons," [} K. Manukyan,! L. Morales,! A. Roberts,! D. Robertson,?
J. Skowronski,®> C. Seymour,2 G. Seymour,2{ E. Stech,2 B. Vande Kolk,? and M. Wiescher?
' Department of Physics, University of Colorado Denver, Denver, Colorado 80204 USA
*The Joint Institute for Nuclear Astrophysics, Department of Physics,

University of Notre Dame, Notre Dame, Indiana {6556, USA
* Dipartimento di Fisica, Universit degli Studi di Padova, 35131 Padova, [taly




New 14C(p,n)“*N measurements!

PhD project of Javier Rufino
Stilbene ’

Some online yields at zero degrees (several
detector array

corrections needed to get to cross section

still)

At each energy point there are 9 angle
differential cross sections

® This work (normalized to Gibbons) ‘%
x  Gibbons et al. (1959) % o X
3 2%
o 2 %
2
10 e X §
° ®
! 'X
X .‘
° $ ‘x
® X [J o
x % 2 ® 3
o) ° : o &ix
[ ]
E )6 X
o 10t o é
X
é
° N g
[ ] 0 [ ]
0 X
[ ] oo ® [ ]
0e®e g0 ¢ [N ) X
X
° ° % |x x%
100 [ ] (] X
Tegoege I X
°
x X x
0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4

15




New 14C(p,n)*N measurements!

Postdoc project of Joseph Derkin

 Some online yields (several corrections
needed to get to cross section still)
» Angle integrated cross section

Measurements at Ohio University

i et Yield vs. Beam Energy
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