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ALTO facility: stable and radioactive beam

BEDO setup and projects

Beta-delayed neutron spectroscopy (+ gammas)

ISOLDE experiment
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12 ORGAM anti-Compton shielded
Ge detectors x 0.1%

Miniball

8 Miniball triple cluster detectors
peam at @ 14 cm from target with
addback
without Compton shield

call for proposal
launched in september
2013
-> 242 UBT requested
~4 month of beam time




The ISOL facility
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Ambitious physics program !

JOINT INSTITUTE
FOR NUCLEAR RESEARCH
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Maier-Leibnitz-Laboratorium
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INSTITUT DE PHYSIQUE NUCLEAR
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build up
ion collection

decay
ion beam
deviated

T1/2 measurement: tape motion cycling ctotal
Triggerless DAQ 400ps resolution time

stamping

Anti-compton

LV Ge

Anti- shield

/

After the break-down of the electron
source we should be able to restart in
June 2015

Mylar tape

Large volume Ge detector
(EUROGAM-1 French-UK
loan pool)

plastic scintilator

Ge CLOVER
(proto EXOGAM )

~90,
(photo-peak 1.3MeV) 2%

BEAM

I Mass separator

Planar Ge for X-rays
(Z identification)

B-trigger scint.



BEDO setup Fast tlmlng 1345

in gamma mode
4 small EXOGAM

covers v‘ it Fast timing with LaBr,

134In (4-?): 200 pps with Laser ion source
* 1 % LaBr, efficiency
* 7% beta efficiency (start for the timing)

» 17% neutron-emission probability

« 70 ps lifetime in 2* of 134Sn, larger in 4*

Gedetectors  BGO shields 5 days (1 beam prep.) for fast timing



BEDO setup

Decay spectroscopy: 13°Sn aemall DOGAM

clovers

135In (9/2*?): 50 pps with Laser ion
source:

 Gamma efficiency 4%: need of
gamma-gamma coincidences

 50% estimated neutron emission after
beta decay

4 days (1 beam prep.) for
Beta-gamma spectroscopy

Ge detectors BGO shields N_R|_5
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Unbound states: neutron + vy

_ : High Resolution vy
(N-1,Z+1)} I ~ spectroscog

6/27/14 M. Madurga UTK 11

Courtesy of M. Madurga, CERN



I In neutron-rich nuclei the beta-decay Q value increases to values well above 10 MeV

keV
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MeV 0
-2 -
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Example: 3%In -> 134Sn (Qg= 14.7 MeV) -

iz -> Mg,

-8 -

B decay: v2f,, -> n2f,,, n2f;, ;
-10 -

-12 -

14 -

-16 -

194

protons ;4 41N

neutrons

Courtesy of M. Madurga, CERN
133.134In rates @ ALTO: 1000 pps ; 50 pps



The B decay could populate states ~ Example: $34In -> 134Sn (Qg= 14.7 MeV)

which are the PDR on the IAS(R) of vl -> 10
the mother nucleus
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B decay: v2f,, -> n2f,,, n2f;, ;
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133.134|n rates @ ALTO: 1000 pps ; 50 pps

21:7/2

b : 2 - e QRPA calculations with the SkI3
reray et interaction: PDR at 10 MeV

133In (9/2%), 13%In (4Y), 199RDb (3°), 8*Ga (0): all possible cases at ALTO. Both population
of PDR via GT and the PDR on the IAS (if energetically allowed) possible
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MINIBALL Ge detector

lon trap for neutron spectroscopy?

€: > 60 %; o: 30 keV (1 MeV)

R.M. Yee et al., Phys. Rev. Lett.110 (2013) 092501

Plastic
AE-E




Neutron arrays (VANDLE at
Oak Ridge, MONSTER...)

€: 12 %; o: 100 keV (1 MeV)

Complementarity of high-energy (6-12 MeV) y-ray
spectroscopy:

« Energy resolution for the states (important for
comparison with shell model)

* Indications on the multipolarity of the states




BEDO:
» Tape station

» Two large-volume Ge
crystals

 Two Paris clusters

* Neutron detector

Ge detectors BGO shields

ISOLDE

IDS- Which neutron detectors ?
VANDLE « Tonnere (kaput ?)
setup

* Detectors from Strasbourg ?

« Monster




Counting rate estimate:
134In: 50 pps
2 Ge crystal efficiency (2%), 2 Paris cluster efficiency (3%)

3 % vy branching ratio from 6-10 MeV states

el Mother nucleus
170 high-energy y/h from PARIS \Bx_
4 high-energy y/h in coincidence with low-energy y 1 Mev L
Open problems:
vy branching ratio, but it could also be an 7 MeV

indication on the nature of the state

» Feeding of the high-lying states or decay to
excited states: measure the (3 energy ?
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HE(UNIVERSITYof TENNESSEE
INSTITUT DE PHYSIQUE NUCLEARE =~ KNOXVILLE, CHATTANOOGA, MARTIN, TULLAHOMA, MEMPHIS
ORSAY

Proposal (approuved): Beta-
delayed neutron
spectroscopy of >1~*Ca

1929249«
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51Ca : many intersting states above the neutron
separation threshold

F. Perrot et al., Phys. Rev. C 74, 014313 (2006)

P2 [ o——]
first-forbidden
GT transition




{324 Qg = 15900 (900) keV

1/27
53K 32t 112 53Ca B X305 me 64 % < Py, <85 %
3/2 19 1n
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F. Perrot et al., Phys. Rev. C 74, 014313 (2006)

Not enough statistics to reconstruct the level
scheme
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« The GT decay should & | o s O populate the =f;, shell ->
Asbl  da|z
populate the nf;, shell-> m | 7] we expect vf,, "t nf,,! states
we expect vf,,1 nfml_ stgtes 5 at and above 10 MeV: 2n
at 8-10 MeV: 2n emission emission
« FF also lead to vpy,™* vi ), 2158 O « FF could also lead to vp,,,*
states (closed Z=20) 1 VP4t it states (closed
m v Z=20)

I 515253Ca: 6T (and FF) strength distribution
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VANDLE neutron array
€: 10 %; o0: 80 keV (1 MeV)
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1n 2n y efficiency
efficiency efficiency

10 % ~0.1% ~2%
51K 52K 53K
Production 32000 pps 3000 pps 50 pps
rates
Counts (1n) 5.67-107 1.35-107 5-10°

Counts (2n) ? 3.2:10% 7-103



« Small radioactive beam facili
very diverse scientific proc

* New detectors comin
moths/years







I The large Qg-value window (> 12 MeV) allows populating at least the PDR

The B decay could populate states
which are the PDR on the IAS(R) of
the mother nucleus
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Example: 134n -> 134Sn (Qz= 14.7 MeV)
Viz12 -> Qg5

B decay V2f7/2 -> 7I2f7/2, 7[21:5/2 ,

199,

133134|n rates @ ALTO: 1000 pps ; 50 pps
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. QRPA calculations with the SklI3
interaction: PDR at 10 MeV



