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Aim of the experiment

e Site for the astrophysical r-process is still
uncertain

e Nuclear input data is also uncertain: lack of
experiments

e In particular data for the 3™ r-process peak
(~N=126)

e Benchmarking g-strength theoretical models
used for T, , an P_ predictions on r-process
calculations

e Using Total Absorption Gamma-ray
Spectroscopy (TAGS) to benchmark directly the
B-strength (and notthe T, , and P )

T,,and P, derived from S; (B-strength) calculations:
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S505 - Experimental Set-up at S4

Spokesperson: Jose Luis Tain, Ana Isabel Morales, Enrique Nacher

Performed: June 21-28, 2022

Beam/Target: <4.5x108 ppb (1.6s/2.2s), 1GeV/u

208pp on 1.6 g/cm? Be

FRS Settings: 2**Pt(~125h), ?°’Hg (~15h)

207Hg
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identified implants

Time Difference Implant-(Beta-Gamma)

Implant-beta(gamma) time correlation: forward and backward
Gamma spectra from forward-backward correlation differences of
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DSSDO0 (S/B~0.06) DSSD1 (S/B~0.15-0.20)

R e T N o M S S FLA A L P, Implant-beta(gamma) time
- o “ I ERRE correlation window: +41.5s

Large difference between
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signal-to-background and

» | - : shape.
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DSSDO (S/B~0.06)

DSSD1 (S/B~0.15-0.20)
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Strange behaviour in DSSDO
DSSD1 has a better shape

Reminder:

We implanted Pt in DSSD1 and Au in both detectors.
T,, 202Pt = 45(15)h

80% Au implants in DSSDO



205Au case (10% 205mAu)
DSSDO: MC
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We made a realistic
MC simulation of
implant-beta
correlation trying to
understand this
behaviour.

Experimental information used in the
simulation:

Spill sequence (1.6s/2.2s), 18 delivered,
3 not delivered.

Implants: time distribution, experimental
efficiency and rate XY distribution.
Decay: sequence to stability,
experimental beta-gamma efficiency,
dead-time and XY distribution.

Noise: rate variation over time and XY
distribution.
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Preliminary analysis of

beta intensity distribution
of 2%*Au and “°*Au
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Outlook:

e Refining analysis of Au isotopes
e Working on preliminary analysis of 203204pt
e In contact with theoreticians to obtain calculated [I-strength functions

15
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FRS: PID using Bp - ToF - AE method

e |on identification combining information for each ion, on magnetic rigidity Bp in
the dipoles, the time-of-flight between detectors in the spectrometer flight path,
and the energy loss in suitable “thin” detectors

A/Q calculations: Z identification: Loss energy in the degrader:
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Run number

Zet vs AoQ
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FRS: MHTDC: S2 SCI Position and Energy
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DSSDO0, DSSD1 (FRS Run 16)
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Plot with all the experiment statistics

Total statistics in Sum spectrum: 23k
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Benchmark of MC simulations:

different geometries (DTAS, DTAS+LOAX,
DTAS+AIDA, DTAS+AIDA+LOAX) with

sources (*’Cs, °°Co, %Na, #*Na)

Sum Energy 22Na source

MC
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| | | 1 | 1 ‘
3000 35

Energy

New tree with DTAS event
information: TS, number of crystals
and crystal energy (time event
window: 250ns)




MERGER:
Low intensity run Combines DTAS+AIDA+FRS data
T -T T -T (with presorted time-correlations)
i B Y Allows the extraction of analyzable
data

ant- Spill-On . .
.. Spill-Off True py/p-implant correlations are

Gamma clearly seen in the off-spill data (not
Gate (6ps) .
so clear on-spill)
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Counts

DTAS: Rates and comparison: Spill-Off, Spill-On

Rates: DTAS, Beam Sum energy in DTAS
- ‘3 10°
3
o
=R il JUUUUUUU“UL Wl - l
C 103:5
10° E] E
: e
: | = Spill-Off
e 10 SpIII-On
= All
1720 280 300 320 340 360 380 400 420 10002000 3000 4000 5000 6000 7000 8000 9000
time (s) Energy (keV)
Beam (spill) — ~1000 pps * Huge rate on spill, too high rate off spill
DTAS spill-off -~ ~8000 cps * Particles (neutrons, ...) and EM radiation coming with the
DTAS spill-on — ~42000 cps beam disturbing the spectra

» Possibly only spill-off data is useful



