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Changing the trapping strength
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Empirical Interpolation Method
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Empirical Interpolation Method
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Empirical Interpolation Method
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Empirical Interpolation Method
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Empirical Interpolation Method
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Reduced Basis Method

Empirical Interpolation Method
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Empirical Interpolation Method
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Empirical Interpolation Method
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5,000 times faster than the high fidelity*!
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*Performance of the reduced basis method applied to nuclear scattering in relation to the high-fidelity solver is subject to variability depending on the actual efficiency of the high-fidelity
solver, leading one to wonder if this cautionary disclaimer, hidden within the depths of small print, might inadvertently spur contemplation upon the complexities and interdependencies of
computational methods and their inherent limitations within the domain of nuclear physics. Certain conditions may apply to your region, please consult your nearest computational Doctor.
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Going Bayesian with Surmise
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Going Bayesian with Surmise

Total
samples

1,200,000

o) Nl ,)\\ 4;.\ S
Q7 Q7 Q7 O

C

High Fidelity:
11 days

ROSE:
20 minutes

—=)]
v
=)
ag
VvO = 46.72
Wve = 1.723
Rve = 4.053
ave = 6.671
Wde = -7.23
Rdo = 4.465
adoe = ©.537




Going Bayesian with Surmise

Rd (y)

(d

High Fidelity:
2 months

ROSE: i

Total
samples

7,200,000

2 hours

No Na
A N XS
B A/

N
K2

p

0.0 0.9 P, ¥, €5 \p\
Y% %oy Y % <y S

Q

9 .60.0.9 L
O Yy G By Yo Yy Yo

g




Rd (y)

ad

S \e N

p N

0.0.0.0, 2, ¥, ¥, \p
a ) R o %
Y % <y S

7]

9 .60.0.9 L
O Yy G By Yo Yy Yo

7

o Bayesian with Surmise

@ O
2ty ot

0

0Ca(n,n)
20 MeV

Mock Data
10% error

95%

e -Ck/ 66 R

46.72
= 1.723
= 4.053
= 0.671
= -7.23
= 4.405
= 0.537




Going Bayesian with Surmise

40 Mock Data |
Ca(n’ n) 10% error

95%

Wy [MeV]

Rg [fm]

Lo |
—
)]
\
= 10?
—
=== emulated (median)
10%E = = exact (median)
emulated (95% C.1.)
= 102 1 exact (95% C.1.)
5 L
)
E
% 10
3
<
100 L
1071k . L L
0 50 100 150

6 [deg]

(@)

Q N N )
WP n;_oQ A° WS w:f) o3 NS \Q’? O 5D B W3
V, [MeV] R, [fm] Wy [MeV] Ry [fm]

50 100 150
0 (deg)

EC paper, Christian and friends (2021)



https://www.sciencedirect.com/science/article/pii/S0370269321007176
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ayesian

Compute For:

Neutron + Target
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Differential Cross Section |~ |

Select Interaction:
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Neutrons:

| 20

ayesian Analysis of Nuclear Dynamics

Welcome to BMEX! Please input vour requested nuclei on the left.

“A future where models are not
defined by parameter values, but
rather by distributions constantly
updated W('L'/’I new data”



Optical potentials for the rare-isotope beam era (2022)

In regions of the nuclear chart away from stability, which represent a frontier in
nuclear science over the coming decade and which will be probed at new rare-
isotope beam facilities worldwide, there is a targeted need to quantify and
reduce theoretical reaction model uncertainties, especially with respect to
nuclear optical potentials.
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Coming soon BAMD )

4
to an arxiv near you
Title under revision...
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https://doi.org/10.1016/j.physletb.2020.135719
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Tutorial 2

1) Build basis for the wave
functions and the potential

2) Build many emulators and
let them fight in a CAT plot

3) Select the fittest and go
Bayesian with surmise
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