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SAM’'s Motivation

e Determines reaction flow of p process, A.
Palmisano (MSU 2020)

e Proof of principle measurement

8035¢ 815¢ 825¢

» Key source of neutrons for s-process

A. Palmisano, MSU 2021 PhD
Loseth, et. al. Phys. Rev. C 99:065805 (2019)
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* Reaction products are captured in
a solid noble gas film
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B. Loseth et al. Physical Review C 99, 065805 (2019). (arXiv:1903.01278)
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" Prototype Single Atom Microscope

. ' Cryomech PT41 S,RM:

[ Cryogenlcglly ‘ :gzi;c;(ztfscKCryocoolcr
freeze noble | ol || - 1.35W @ 42K
gas onto |

sapphire

UHV Design HLSM150:

substrate
- Linear Shift Mechanism

) E m bed reCOI|In g - 300mm stroke
p I’Od U CT |O NS in TO I - 1 micron position resolution
the fllm 4K stage x v

» Use lasers o 4
mdke The OTomS ! 'l/" Sapphire Substrate
fluoresce g

45K stage

- JTon' Scientific
8 —— DUV grade Viewports

63mm view diameter

E. White, March 2022, 17t Russbach School on Nuclear Astrophysics, Slide 4



’—“

N Temperature Controls Filim Quality
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Kr Film Quality at Different Temperatures

FATESTS
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Kr Film Quality at Different Temperatures
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Kr Film Quality at Different Temperatures

SR

TRANSPARENCY
VS
WAVELENGTH
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The fransmission
drops off at low
wavelengths due to
Mie Scattering off of
small vacuum
pockets contained
within the film.
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Limits & Requirements

e Limits:

» No isotope selectivity—no clean way to determine which isotope we have w/o
recoil separator

* Need laser-friendly atoms—quick, efficient excitation-emission cycle
« Stable or longish (t > 1 day) lifetime
» Product species should be uncommon and different from the beam

E. White, March 2022, 17t Russbach School on Nuclear Astrophysics, Slide 9
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Limits & Requirements

* Requirements:
 Efficient—capture all products
« Selective—distinguish between products and unreacted beam
« Sensitive—count individual atoms

Rb in solid Kr
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Limits & Requirements

* Requirements:
 Efficient—capture all products
« Selective—distinguish between products and unreacted beam

* Sensitive—count individual atoms

CCD counts per milliwatt-second

x pixel x pixel x pixel x pixel

Nature 569, 203—-207 (2019) Laser Position m——
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« Goals:

1.
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‘g the Brightness of Rubidium in Krypton
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Status of ABF Measurement

Doppler Broadened Spectrum - Random Doppler Angle (10 uW)

data
— simulation

* |[terative process
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experimental
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Intermediate Flow Angular Distributions for Three Scenarios
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— Data Hypothesis: Cosine Distribution
— Simulation: K, = 10, y=0.01
— Vapor Cell Model
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atus of Simulating the Afomic Beam
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w Conclusion & Outlook

= Accomplishments:
* Assembled and Tested pSAM
* Manuscript in preparation for RS
*Observed Rb ion neutralization
* Manuscript in preparation for NIMB

sShort Term:

« Calibration of Implanted Atom
Number

Demonstrate Single Atom Sensitivity
= Mid-Term:
*Proof of principle
84Kr(p, v)8°Rb measurement

= Ultimate Goal:
*22Ne(a, N)*°Mg measurement
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