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Heavy lon Collisions (HICS)

AHICs in the right energy A
regime can produce
excited projectildike
fragments (PLF*).

AThese PLF* may excite “

by intermediate mass
fragment (IMF) emission.

Alf the IMF is also excited
(IMF*), it will decay based
on the available pathways.
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AFAUST Forward Array
Using Silicon Technology

Qanc o Onuoo OG OOO

Q'%QO QP o™ Onaoo OU‘-’UO
1]
i
I
1
267 1C006%/1C006% Core® Coasd

Op

O000)Co06C/Cooe

L.A. Mcintosh, et. alNucl Instrum Methods A 985 (2021) 164642.
F.GimeneNogues et. al.,Nucl Instrum Methods A 399 (1997) 94 100.
Texas A&M University, Cyclotron Institute



TEXAS A&M UNIVERSITY

Cyclotron Institute

Experiment

AFAUST Forward Array
Using Silicon Technology

A68 nEEtelescopes; covers
most of 1.6 - 45.5° with

good position and energy I i
resolution 3 .
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Resonant States
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285i 5 20Ne + ®Be(2+) — 2Ne+ o + a
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285i 5 20Ne + ®Be(2+) — 2Ne+ o + a
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Resonant States

285i 5 20Ne + ®Be(2+) — 2Ne+ o + a
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AUnderstanding of dynamic 36
Interaction incomplete 34
APreliminary research may suggest 3 .
nuclear surface interaction =,
APast model replicates trend of <
increasingg,, vs. breakup angle 28
AMagnitude of effect not captured 2.6}

A.B. Mclintostet. al.,Phys. Rev. Let®9, 132701 (2007).

® AV, . 0.6 co/ns b

A Inclusive
i MC-Res
| [ ] Coul

- == Coul, nucl
—— Coul, nucl, 5fm

s

010 20 30 40 50 60 70
(B) (deg)



el CUoton institute
Research Focus

AUnderstanding of dynamic 36
Interaction incomplete 34
APreliminary research may suggest 3 .
nuclear surface interaction =,
APast model replicates trend of <
increasingg,, vs. breakup angle 28
AMagnitude of effect not captured 2.6}

Alnvestigatewell-known resonant
states ((Be (2+) ); extend to
other candidates fLi (3/2), etc.)

A.B. Mclintostet. al.,Phys. Rev. Let®9, 132701 (2007).
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SBe Results

ASimulation parameters ..

AEmission energy
distribution

ABreakup energy
distribution

A Configurations for

emission (EC) and

breakup (BC)

*preliminary*
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SBe Results

ASimulation parameters .

AEmission energy
distribution

ABreakup energy
distribution

A Configurations for

emission (EC) and

breakup (BC)
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°L i Results

ASimulation parameters

AEmission energy
distribution

ABreakup energy
distribution

A Configurations for
emission (EC) and
breakup (BC)
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°L i Results

ASimulation parameters
AEmission energy

distribution

ABreakup energy

distribution

A Configurations for
emission (EC) and
breakup (BC)

EC: Touching Spheres
BC: Touching Spheres

Travis Hankins, DNP 2022, New Orleans, LA

EC: 4.0m surfacesurface
BC: 2.0Gm surfacesurface
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AOngoing research continued testing
of model characteristics
A Can previous results be replicated?
ASurface stabilization + other model
properties

Alnvestigation of other resonarstates
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Future Direction

AOngoing research continued testing
of model characteristics
A Can previous results be replicated?
A Surface stabilization + other model
properties
Alnvestigation of other resonarstates

AExtensiorto > 3-body breakup
(ex.°BA p+h +h)
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Model

AFully customizable decay scheme, propagating algorithm, time step
size, sampling methodologies, etc.

AFor results listed herein:
APropagation: velocityerletalgorithm,dt = 1fm/c
A Simulation length: 200fn/c beyond decay step
AEnergy conservation during unstal@gctilebreakup + event rejection
ATotal®8Be simulation efficiency: ~560%
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AAppropriate physical treatment of resonanaesommonBreit-
Wigner parameterization holds for limited contexts

Aln an energy region where states are narrow and the level shifts are small, the
line shape will tend towards the BW form near the resonance energy.

Breit-Wigner
—— R-Matrix Line Shape
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FAUST Experiment

AFAUST 68 nEEtelescopes, Duahxis DuelLateral (DADL) SiGs(T)
AAngular coverage: 1°6, 45.5° (~90% coverage 2.Q 34.0°)
A200> Yposition resolution
A1.0¢ 2.0% energy resolution

AExperiment28Sj +2C @ 35 MeV/u

A6 days on target
A> 150 M events w/ charged particle

Travis Hankins, DNP 2022, New Orleans, LA 15
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ANonresonantontribution
accounted for via mixedvent
analysis

ASpectra produced for several
angular regions in

AGaussian peak fitting of
subtracted spectr& extract
mean energy and width

AawSazyltyid adlasas

5Lj (3/2)
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