(&) 1AEA

=~ International Atomic Energy Agency
Atoms for Peace and Development

Preliminary work on 1°F(alpha,n)

Paraskevi (Vivian) Dimitriou

Nuclear Data Section,

Division of Physical and Chemical Sciences
Dept. of Nuclear Applications



19F(a,n): data needs

* Nonproliferation, spent fuel management, homeland security
— Non-destructive assay of clean or spent nuclear fuel (UFg, PuF,, etc)
— Alphas from alpha-emitters (Am, Bk, Cf, Cm, Np, Pu, Th, U) with alpha-
decay energies < 6.5 MeV
» Rare-eventexperiments
— Low-background measurements

— Alphas from radioactive natural background (U and Th decay chains, Rn
emanation)

— Alpha energies<9 MeV
» Fusiontechnologies
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Cross Section (harns)
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Resolved Resonance region

Simakov et al.,, NDS 137 (2017) 190
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IAEA evaluation of cross-section data:
- Up to 3 MeV adopt Wrean et al data
- From 3to 5 MeV adopt Balakrishnan et al data
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Measured (ENSDF) Fit to Wrean data

E, (MeV) Jpi T, (eV) E, (MeV) Jpi 4 (V)
Parameter Chfe_mnel 12.419 (712+,5/2+ 116(20)
radii (fm) )
a.(19F+a) 5.96 12.488 (13/2+)  5000(2000)  12.5 3/2- 35000
o (%Na+n) 5.32 12.625 25000 12.615  1/2+ 23000
Atomic 12.640 10000(5000) 12.643  3/2- 9800
mass (uu) 12.729 13000)0(2000 12.652  1/2- 5000
mn i'ggggg 12.800 6000(3000) 12.653  3/2- 9000
a : 12.818 5000(2000) 12.6665  3/2- 30000
M or 18.9984 12.848 11000(5000) 12.674  3/2- 6300
M22na 21.9944 12.852 9000(4000) 12.678  1/2- 7000
Q -1952 MeV 12.927 6000(3000) 12.723  3/2- 15000
13.074 12000(4000) 12.75 1/2- 70000
13.184 9000(4000) 12.763  3/2+ 100000
13.196 9000(4000) 12.766  3/2+ 55000
13.248 10000(5000) 12.795  3/2+ 50000
13.279 14000(7000) 12.817  1/2+ 7000
13.337 8000(4000)  12.83 3/2- 20
13.399 13000(6000) 12.845  3/2- 30
12 460 22nnnM11nnn - 12 8RK 2/2- 5000
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ENSDF 2022: 2Na

EdMeV) B (MeV)
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Statistical approach
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Elastic scattering data

dsigma/dOmega (mb/sr)"

Rutherford ratio

100000 T T T T T 3
E Aguilar 23.3 MeV —+—1 {
L Watanabe a
10000 E Satchler
F Demetriou V ]
1000 ¢ Demetriou V+S E
E Demetriou disp. —— {
100 - Avrigeanu E
g \ [/ /3
0.1 3 J.{' 3
F A fﬁ
0.01 f R
0.001 [ 1
00001 i 1 | | 1 1 | 1 | ]
20 40 60 80 100 120 140 160 180
angle lab
1.2 T T T T T T T
{ Schier 4 MeV +——1

Watanabe

Satchler

Demetriou V

0.5

Demetriou V+S
Demetriou disp. ——
Avrigeanu

0.4

20 40 60 80 100 120 140 160 180

angle lab

Rutherford ratio

Rutherford ratio

1.05 T T T T T T T
Schier 3 MeV +—+—
T Watanabe ——
Satchler ———
1 Demetriou V B
Demetriou V+S
Demetriou disp. ——
0.95 - < Avrigeanu————
i ~ e
0.9 - B
—
0.85 - -
0.8 - ~
075 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180
angle lab
12 T

T T T
Schier 5.5MeV F——

Watanal
Satch

be
ler

Demetriou V

Avrigeal

Demetriou V+S
Demetriou disp. ——

nu

40

60

80 100

angle lab

120

140

160

180



Elastic scattering, (a,p)
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Work In progress —to do

« R-matrix analysis up to 5 MeV and 7 MeV: all open
channels and data — add Schier levels (AZURE?2)

 Include n+%’Na in R-matrix analysis

 Statistical calculations from 7 MeV (5 MeV) up to 20
MeV: all available data, improve parameters (OP)

* Uncertainties

*In collaboration with Nelli Vagena
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a+19F: outgoing channels
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