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Motivation

Why reaction rate of the p-°Be reactions measure in low energy?

« Be depletion mechanisms must be well understood to differentiate
between cosmic-ray and big-bang production models.

* In both stellar and primordial environments, LiBeB are mainly
destroyed by proton-capture reactions via the (p,a) channel with a
Gamow energy Eg ranging from 10 keV (for stellar nucleosynthesis)
to 100 keV (for primordial nucleosynthesis).

* Primordial beryllium abundance could reveal insights into the Big
Bang. Beryllium’s reaction rate could be useful for constraining the

nonstandard BBN models together with the Li and B.




Introduction

p-°Be reactions:

Direct measurement
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The astrophysical S(E) of the ®Be(p, a)bLi (left) and °Be(p, d)®Be (right) reactions

Large errors in low energy region.
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Introduction

p-°Be reactions:

Trojan horse method (THM)
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The astrophysical S(E) of the °Be(p, a)°Li (left) and °Be(p, d)®Be (right) reactions

larger resonance width compared to direct measurements.
» Measure the cross section in the energy range from 18 to 100 keV.
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Experimental setup

Low-energy high-intensity accelerator

1-100 keV high-current accelerator, Tohoku University

Accelerator parameters

Accelerator: E,/4: 2™~ 100 keV
I max = 500 pA
AE=+1+35eV

Filament life~150 hours
Vacuum: ion source™ 103 Pa

reaction chamber™~ 10~ Pa
Monitor: Temperature-Infrared thermometer
Beam—Faraday cup (F.C.)

Cooling: water (5°C)




Experimental setup

From: |
Horizontal beanh direction
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The configuration of SSD detectors in chamber

Experimental conditions

Beams: H*: 28 < E|,, <100 keV
Hs*: 54 < E|,, <102 keV (AE=2 keV/amu)
lx: 5130 pA
Spot size: 8 mm
Target: Be (99%), 0.1X25X25 mm3
SSD: Area: 450 mm?
Thickness: 300 um
Al foil: 1.0 um
Detection angles: 127"

Solid angle: 0.42+0.01 sr
Method: Thick target yield




Results and analysis

Counts

Experimental spectrum
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The spectrum of p-°Be reactions at E, = 100 keV
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Welcome to my poster board
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