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“I S181 — Main Goals

Primary beam: 238U

Energy: 1000 MeV/u
Intensity: 10° ppb

Pulse: 2(3) s
Spokespersons: P. Reiter, G.
Benzoni, M. Polettini, A.l.
Morales

Study of decay properties of
nuclei leading to the
formation of the “gold” peak in
explosive stellar
nucleosynthesis

Extending the quest towards the N=126 waiting point

2
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Hybrid FATIMA + DEGAS spectrometer and wide implant-
decay detector of the DESPEC experiment




“I S181 — Main Goals

Extending the quest towards the N=126 waiting point

Primary beam: 238U

Energy: 1000 MeV/u
Intensity: 10° ppb

Pulse: 2(3) s
Spokespersons: P. Reiter, G.
Benzoni, M. Polettini, A.l.
Morales

Study of decay properties of
nuclei leading to the
formation of the “gold” peak in
explosive stellar
nucleosynthesis

First decay spectroscopy of
222At, 22*At isotopes
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Hybrid FATIMA + DEGAS spectrometer and wide implant-
decay detector of the DESPEC experiment




“I S181 — Experimental setup

FRS + DESPEC (Hybrid FATIMA—DEGAS)

B Plast

AIDA
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[A. Mistry et al., NIMA 1033, 166662 (2022)]




“I S181 — Experimental setup

B Plast
FRS + DESPEC (Hybrid FATIMA—DEGAS)
- FRS -

AIDA
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AIDA: 2 DSSSD layers (24cm x 8cm, ~49000 pixels)
e R ——

BPlast: 2 fast plastic scintillation detectors DESPEC

DEGAS: 12 triple HPGe detectors

FATIMA: 36 fast-timing LaBrs;(Ce) detectors
DINTESPEC: 1 DSSD layer with 2 wafers (6.5cm x 6.5cm, ~2000 pixels)

DEGAS

[A. Mistry et al., NIMA 1033, 166662 (2022)]
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“I S181 — Preliminary PID FAIR

Multiple charge-state combinations =5 I

FULLY-STRIPPED IONS
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S181 — Preliminary PID FAIR

Multiple charge-state combinations =5 I

Confirmed by isomer tagging

At = 200ns — 30ps FULLY-STRIPPED IONS
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I8l S181 —AIDA chaLENGEs AR

counts /10 ms
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D Strange c4root time-stitched correlations




0 S181 - AIDA stratecy FAIR

D Start from scratch:
© Undo clustering and study X & Y strips separately
m Check multiplicities of high- (implant) and low- (electron) energy signals

®m Check multiplexer correction

lf>AnaIysis approach:
® Make independent trees per sub-system (FRS, AIDA, DEGAS, FATIMA, BPlast)

m AIDA: Generate trees with program developed by O. Hall for BRIKEN

© Undo clustering

O Redefine implantations

© Redo energy calibration with internal a activity (Mallicka’s talks)

O Check variation of thresholds with time & define thresholds/strip (Mallicka’s talks)
m Rest of subsystems: Generate non-time-stitched c4root trees




I“ S181 — AIDA APPROACH

Energy (keV)

Energy (keV)

D Start from scratch:
o

®m Undo clustering and study X & Y strips separately
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I“ S181 — AIDA APPROACH

Energy (keV)

Energy (keV)

D Start from scratch:
o

FAIR

®m Undo clustering and study X & Y strips separately
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I“ S181 — AIDA APPROACH

FAIR

== 1L
D Start from scratch:
O : :
®m Undo clustering and study X & Y strips separately
BETAS IMPLANTS
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I“ S181 — AIDA APPROACH

Energy (keV)

Energy (keV)

D Start from scratch:
o

®m Undo clustering and study X & Y strips separately

Ex:x {ID==5 && z==0}
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Ex:x {ID==4 && z==0}
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I8l S181 —AIDA ApprOACH AR

% Solution:
® Remove noisy X & Y strips before clustering for (3-like events
®m Analyze only upstream DSSSD, where implants show good pattern

QUESTION

Remove only noisy strips?

(henceforth “loose background suppression”)

or the whole AIDA event defined by the ASIC’s clock?
(henceforth “strong background suppression”)

14



I}l si181-AIDA

XY cluster analysis. Clustering
Beta-like cluster: add adjacent X /Y strips detected within 4 ys. XY cluster
within 2.2 ps

Implant-like pixel: if adjacent strips fire, select X & Y strips with maximum
energy in AIDA (X & Y signal detected in the same AIDA event)

15



I8} s181-AIDA

XY cluster analysis. Clustering

lj> Beta-like cluster: add adjacent X /Y strips detected within 4 ys. XY cluster
within 2.2 ys

Implant-like pixel: if adjacent strips fire, select X & Y strips with maximum
energy in AIDA (X & Y signal detected in the same AIDA event)

POSITION CORRELATION AXY =0

NN NN NN NS

K
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A b
N
NN NN NN NN

NN N
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I8} s181-AIDA

XY cluster analysis. Clustering

lj> Beta-like cluster: add adjacent X /Y strips detected within 4 ys. XY cluster
within 2.2 ys

Implant-like pixel: if adjacent strips fire, select X & Y strips with maximum
energy in AIDA (X & Y signal detected in the same AIDA event)

POSITION CORRELATION AXY <1
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I8} s181-AIDA

XY cluster analysis. Clustering

within 2.2 ys

NN N

POSITION CORRELATION AXY <1

|h

NN NN NN NS

Beta-like cluster: add adjacent X /Y strips detected within 4 ys. XY cluster

Implant-like pixel: if adjacent strips fire, select X & Y strips with maximum
energy in AIDA (X & Y signal detected in the same AIDA event)
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N
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I8} s181-AIDA

XY cluster analysis. Loose™* background suppression

IMPLANTS
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I8} s181-AIDA

Y strip number
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XY cluster analysis. Loose™* background suppression
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I8} s181-AIDA

XY cluster analysis. Strong™* background suppression
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S181 — AIDA

XY cluster analysis. Strong™ background suppression

lon-8 time spectra
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S181 — AIDA

XY cluster analysis. Strong™ background suppression

lo

n-f time spectra
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zet:aog {charge==2 8& id==4 && z==0 && nz==1}

Z (Arb. Units)

I8} s181-AIDA

XY cluster analysis. Strong™ background suppression

lon-8 time spectra
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zet:aog {charge==2 8& id==4 && z==0 && nz==1}

Z (Arb. Units)

I8} s181 - AIDA

XY cluster analysis. Strong™ background suppression

lon-8 time spectra
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zet:aog {charge==2 8& id==4 && z==0 && nz==1}
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| S181-AIDA ;

XY cluster analysis. Strong™ background suppression

lon-8 time spectra
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zet:aog {charge==2 8& id==4 && z==0 && nz==1}
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| S181-AIDA ;

XY cluster analysis. Strong™ background suppression
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S181 — AIDA

XY cluster analysis. Strong™ background suppression
B
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zet:aog {charge==2 8& id==4 && z==0 && nz==1}

S181 — AIDA

XY cluster analysis. Strong™ background suppression
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Due to the Covid outbreak by the end of S181 experiment, there’s no
photo of the collaborators.

Whoever interested, please send us a photo. We’ll make a collage
that we can show in conferences, etc.

Thank you very much
for your attention
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I“ S181 — AIDA APPROACH

2% > Solution:

® Remove hoisy X & Y strips before clustering
®m Analyze only upstream DSSSD, where implants show good pattern

DEFINITION OF IMPLANTATION LAYER

Before After

Implant signal in
UDSSD?

NO YES
Implant signal
bPlast nearby strips
in DDSSD?

Implant
signal in

signal in
DDSSD?

Implant
energy higher

FAIR
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» Solution:

® Remove hoisy X & Y strips before clustering
®m Analyze only upstream DSSSD, where implants show good pattern
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== 1L
> Solution:
® Remove hoisy X & Y strips before clustering
®m Analyze only upstream DSSSD, where implants show good pattern
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I“ S181 — AIDA APPROACH
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® Remove hoisy X & Y strips before clustering

Solution:

FAIR

®m Analyze only upstream DSSSD, where implants show good pattern

x:x4pos {charge==2 && z==0}
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Implantation distributions & hit patterns
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Implantation distributions & hit patterns
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III S181 — AIDA Charge 3
Implantation distributions & hit patterns
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Implantation distributions & hit patterns
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Event-by-event position and time correlations
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I DESPEC Phase-0 Campaign

3" r-process abundance peak

Overview of experiments around N=126

Fre2l Frd2 Fr223 Fri2d4 Frids Fra)Frddd Fri2d FriddfFrid Friil

Rn 215 Rn 220 Rn 221 Rn 222 Rn 2231Rn 224 Rn 225 Rn 226 Rn 22T Rn 2268 An 220 Rn 230

S505: Investigation of the B Strength m217 w218 w219 mzaol A22L ALEED m223 m224 m22s mazs| a2z m22e a2
crossing N=126 and the formation of the Po 213 Po 214 Po 215 Po 216 Po 217|Po 218 Po 219 Po 220 Po 221 Po 222 Po 223 Po 224 Po 225 Po 226 Po 227

Bi203|Bi210 Bi21t Bi212 Bi213 Bi214[Bi2ls Bi2le Bi217 Bi21A Bi219 Bi220|Eiz21 Ei22e Bi223 B2

P 206 Pi 207|Pir 208) Pb 209 Po 210 Pb 211)Pi 213 Phv 213 Ph 214 Po 215 P 216 F'IJEl1Ph2].ﬂ Py 219 Pip 230
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Hp 201 Hp 202 Hp 203 Hp 204 Hp 20 20610 20T4Hg 206 Hp 209 Hp 2108 Hp 211 Hp 212 Hp 213 Hp 214 Hp 215 Hp 216

20 PAu 205 Au 208 Au 209 Au 210

Iri84 Ir195 Ir195|lr19? Ir 196 Ir1sg8

W17 w188 wW189|W 190 W191 W192 w193 w194 W195 W196

Pr196 Pt197 Pr198 Pr199fPr20d P20l Pi202 {PC203

S181. Extending the quest towards
the N=126 waiting point
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$450: Study of N=126 nuclei: Isomeric and
B decays in 2°20s and 2%Ir 62
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