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1) Introduction to the physics case

 Large Qg and decrease of Sp-2n

Precursor

* B-delayed (one- and two-) neutron decay
channels are open

» Powerful tool to perform spectroscopy of
unbound excited states !

Neutron Emission

Emitter
Az+1)
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1) Introduction to the physics case

» Discrete states but also collective GT resonances

» B(GT) not negligible ... but “killed” by f

B Strength
Function

Fermi B Feeding
Integral Intensity
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(N-1,Z+1)

Courtesy of D. Verney
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1) Introduction to the physics case
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1) Introduction to the physics case

* On a nuclear-structure

point of view
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1) Introduction to the physics case
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1) Introduction to the physics case

e Case of N=52 nucleus: 8’Br
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Fig. 3. Partial y-ray spectrum from ®¢- "Br sources in the energy range 11801740 keV (upper) and 5150
5820 keV (lower) (see subsect. 3.1).
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M. Nuh et al., NPA 293 (1977)
L.

F.
K. L. Kratz et al., NPA 321 (1979)

PARIS Workshop - Warsaw - 24-5-6/01/2018

Mathieu Babo - IPN Orsay

1"



INSTITUT DE PHYSIQUE NUCLEAIRE

RSAY

0

1) Introduction to the physics case

e Case of N=52 nucleus: 8’Br
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5820 keV (lower) (see subsect. 3.1).

Fig. 3. Partial y-ray spectrum from ®¢- "Br sources in the energy range 11801740 keV (upper) and 5150
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1) Introduction to the physics case

REDUCED /3 - TRANSITION PROBABILITIES
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* Phenomenological approach at low energy
D. Verney et al., PRC 95 (2017)

F. M. Nuh et al., NPA 293 (1977)
K. L. Kratz et al., NPA 321 (1979)
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1) Introduction to the physics case

» Case of N=52
let's go more exotic, 83Ga !

 Big energetic window

 Similar but fragmented
Pygmy GTR is expected

B(GT)
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1) Introduction to the physics case

» Competition with neutron emission:
has to be “quick”, thus E1=>PDR

* Pygmy resonances (tail of GR) above Sn
could decay by y-rays
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1) Introduction to the physics case

» Competition with neutron emission:
has to be “quick”, thus E1=>PDR

* Pygmy resonances (tail of GR) above Sn
could decay by y-rays

» High-energy y-rays from fraction of the
PDR populated by a fraction of B(GT)

Deconvoluted using response function of the LaBr3
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1) Introduction to the physics case

Competition with neutron emission:

has to be “quick”, thus E1=>PDR

Pygmy resonances (tail of GR) above Sy
could decay by y-rays

High-energy y-rays from fraction of the
PDR populated by a fraction of B(GT)

Need of high detection efficiency !
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1) Introduction to the physics case

« Structure above Sn.2nis expected (and no Pandemonium effect!) such as PDR

* Not only neutron, but also y-ray detection is needed to measure the E1 transitions (~1%)

B Strength Fermi B Feeding
Function Integral Intensity

AZ+1LE*)| 1

—— - f——————— -

A3I10ug

+ y-ray detection for PDR
feeder by fraction of
the B(GT)

(N-1,Z+1)
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B-delayed beyond-threshold spectroscopy program at ALTO
using the MONSTER and PARIS spectrometers

2) Experimental Set-up
- ALTO and the room 110
- PARIS and MONSTER @ ALTO
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1) Experimental Set-up

» Neutron-rich beams produced by photo-fission at ALTO facility

» Implanted in a tape station: cycle of implantation and decay

Courtesy of D. Verney
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1) Experimental Set-up

* Neutron-rich beams produced by photo-fission at ALTO facility

» Implanted in a tape station: cycle of implantation and decay

plastic scintillator

collection point Courtesy of D. Verney
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1) Experimental Set-up

* PARIS: response function and add-back have to be studied.
Q ~ 20 %, Etotal ~ 1% (with add back) per cluster @ d =20 cm and E ~ 5 MeV.

» Positions of the MONSTER detectors in order to minimize scattered neutrons
d = 1.5 m, leading to AE/E ~ 9% and €

= 5%.

Direct Pos Z

21

300

250

200

150

100

a
o

N_HH‘\III|IIII|III|||||||||||||||

(=)

|

~l /MH Nﬂ”

M

ot
N|

i

"& ,M

% "

!n\

|l|
!

\) |

WW “1” VH

l“ H

IH"

||'| |

Entries 41552
{ Mean —0.0416

| Hm
} ||.W| |
‘*’Mﬂﬁ h N

i

PARIS Workshop - Warsaw - 24-5-6/01/2018

Mathieu Babo - IPN Orsay 25



4PN

INSTITUT DE PHYSIQUE NUCLEAIRE

1) Experimental Set-up

* PARIS: response function and add-back have to be studied.
Q ~ 20 %, Etotal ~ 1% (with add back) per cluster @ d = 20 cm and E ~ 5 MeV.

» Positions of the MONSTER detectors in order to minimize scattered neutrons
d = 1.5 m, leading to AE/E ~ 9% and € = 5%.
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1) Experimental Set-up

* Ge detectors are necessary for the de-excitation of low-lying states
AE/E =0.25%, and atd = 17cm, € ~ 4%.

Precursor

Neutron Emission

PARIS Workshop - Warsaw - 24-5-6/01/2018 Mathieu Babo - IPN Orsay
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1) Introduction to the physics case
- Structure above Sh
- Pygmy resonances in n-rich

2) Experimental Set-up
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- PARIS and MONSTER @ ALTO

3) Prospectives
- Future campaign
- Timeline
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1) Future campaign of measurements

1 proposal has been accepted so far : B-decay of 83.84Ga

. 84Gg « 83G3
Pn ~40%, Pn~60%,
Q Value = 13.9 MeV Q Value = 11.7 MeV
Sh (84Ge) = 5.2 MeV Sh (83Ge) = 3.6 MeV

 Production rates of 133.134|n will be investigated (N=82).

» Proposals from |. Matea for systematics on the PDR of N=51 odd-mass nuclei

PARIS Workshop - Warsaw - 24-5-6/01/2018 Mathieu Babo - IPN Orsay
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1) Timeline

PARIS clover(s)

ALTO

MONSTER det.

S1 2018 S2 2018 S1 2019 S2 2019

Simulation Parisitic beam ?
; _ 1st campaign
Setting up (2-4 weeks)
Test apd . Calibrations
characterization

2nd campaign
(2-4 weeks)

 Call of proposals: deadline is 9t of February
WORKSHOP on ALTO PROSPECTS

¢ - -g———E—4£2.0
5-7 February 2018 - Orsay, France
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Thank you for your attention !

Mathieu Babo, on behalf of the BEDO-MONSTER collaboration
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