Abstract 1D: 36 The SHADES Project:
Underground Measurement of the Low Energy 2’ Ne(a,n)>>Mg Cross Section
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1. Motivation 2. Goals (Eypresh = 561 keV)

 Massive stars (M > 8Mo) and Asymptotic Giant Branch * Measure *°Ne(a,n)>>Mg across E, = 600 — 886 keV (E_. =507 — 750 keV)
(AGB) stars synthesise neutron-rich isotopes [1,2] * Remeasure E, =832 keV resonance, search for E, = 635 keV resonance
across A~ 60—-90 and 90 — 209, respectively.
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 Path proceeds via slow neutron-capture process
(s-process), where reactions 22Ne(a,n)**>Mg and
13C(a,n)t*0 are the dominant neutron sources.
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 22Ne(a,n)?>Mg reaction rate is weakly constrained at
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4 3. Experimental Setup Photo credit: R
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* Ultra-low background rates
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* Accelerator: Belotti lon Beam Facility [7], 3.5 MV

* Beam: *He®*, | ~ 300 — 500 epA I Shielded Accelerator Hall |
: | | . I
* Target: Enriched *?Ne gas ~ 2 mbar, 20 cm, with on source | Sitching “B 1
18 2 e R S -, S
10%% atom/cm N O
* DAQ: COMPASS & Caen V1725SB/D digitisers I ' '
 Detector array: SHADES [8]

* Scintillator-3He Array for Deep-underground Experiments on the S-process

e 12x EJ-309 liquid scintillators -> neutron/gamma separation & n-moderation
* 18x 3He proportional counters -> reaction yield
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4. Preliminary Data Analysis -
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e Calibration data: AmBe neutron source S5 T F
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a) Typical waveforms after baseline subtraction = F
.. S, 3F Neutron .
b) Scintillator PSD vs energy & F PSD = 1 — — 0ol Neutrons
c) Energy spectrum from 3He counters S Gamma 0ol S
d) Coincidence timing between Scintillatorsand = F oA
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