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*Fast timing
.105,1O7M0, 1O7TC
*Future prospects




The Lohengrin Fission Product
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*Separates according to Av/q and K.E./q

*No ion source - no chemical selectivity

*A/0A~250

Solid angle <2 x 10°

«~2x1012 fissions/s (3.5 mg of 23°Pu 742 b) —~1500 132Sn/s



Change A, Z, N/Z distributions by changing target
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Nuclei available for study
with 441Pu target
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Experimental Setup

Experimental set—up 1
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. Gamma detection efficiency ~4 % at ;
1 MeV and ~20 % at 100 keV
. Conversion-electron detection 055, S |

efficiency ~25%.

. Detect conversion electrons > 15 keV



lBGSb

. Isomer observed at GSI (M. Mineva et al. Eur. Phys. J. A 11 (2001) 9)
. Only one y-ray transition seen (173 keV) -alone does not explain isomer

y-rays arriving 1us after the arrival of a A=136 ion
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Number of Counts

Conversion-electron Spectra
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Gamma rays in coincidence with Sb X rays

48, APLOELT\

Koo AOLOT M
/

AH_M X~ A9 L6 1) Surianeasspeq

Lo, A 7SE

[, A €LS

smﬂm A ¥ EC~
ﬂ
B ). ¢ uxf...,
oA X OX-

A-X 4SS~
punoIdyoeq ~
_ l

|
~
- w

(A9Y) AS1oug

150

150 200 250
Energy (keV)

100

50

- -~



Number of Counts

173 keV transition is E2
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Number of Counts
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Calculations compare very well with

experimental measurements
see Phys. Rev. C 76 041303 (2007)
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Calculations by Napoli group (A. Covello & A. Gargano)



Theoretically predicted energies of

the ng,,,(vf;,)!3 multiplet
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Fast-timing with LaBrgs and Lohenqrin
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°8Y ion of interest
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LaBr coincidence spectra
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°8Y ion of interest
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°8Y ion of interest
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%Rb ion of interest LaBr coincidence spectra I
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%Rb ion of interest lifetime measurements
123-93 keV
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Particle-Rotor Calculations in °°Rb and °8Y
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Level scheme of 1Mo obtained with the
EUROGAM2 experiment
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Mo
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. The experimental levels are well reproduced at the deformation y = 17",

. The 5/2- level is now the ground state of the Mo nucleus, as seen in
the experiment.
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. Satisfactory fit to the experimental data has been obtained for Mo using the

same paramaters as for 1%°Mo. The theoretical half-life of the 1/2* state is not far
from the experimental value.
. The four bands of same origin observed in "®Mo and Mo are well reproducec
by the same parameters
. For even-even 104108 Mo, the parameters of y and quadrupole deformation, can
be deduced from the experimental data.
. These values are comparable to the ones observed in the odd Mo.



|dea to put a large Ge array at a thermal
neutron gquide

*Observe prompt gamma rays from fission (also
lifetimes ps-ns and g factors —A.G. Smith)

*Thermal-neutron induced fission populates
different nuclei to spontaneous fission

*Neutron guides delivery thermal neutrons cleanly
(no y-ray or fast-neutron background)

‘Need a large Ge array to cope with multiplicity 10
reaction and high efficiency (210 %, Clusters,
Clovers+Phase1s, EXOGAM)

*Experimental conditions similar to the spont.
fission experiments performed with
EUROGAM/BALL, Gammasphere




Compare with Spontaneous fission
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Options for a 4n hybrid array

L EPS-Coaxial array for odd-even and odd-odd
nuclei (LEPS are cheap!)

*Ge-LaBr; array for lifetime measurements
(4n fast-timing array or PARIS?)

Y(E)-y(E)-y(~E,t)-y(~E1)

*Ge array plus particle detectors



Letter of support from the ILL
direction

/4
' [ INSTITUT MAK VON LAUE - PAUL LANGEVIN

Dy, Christian Vettier,
Associate Divector Science
TEL: + 33 (0) 4.76.20.70.09
Fax: + 33 (0)4.76.96.11.95
e-mail: vettier@ill fr

Thursday, 29 June 2006 DIR-DS CV/cg 06-99

Dear Gammapool Committee,

The Institut Lave-Langevin (ILL) would be proud to host an array of germanium Cluster detectors
at the PF1B neutron guide, where they would be used for the prompt gamma-ray spectroscopy of
fission fragments produced in thermal neutron-induced fission. The [LL promises to provide the
necessary infrastructure to allow this experiment to take place (liquid nitrogen, electricity and
access to the computer network). In addition, space will be made available where the detectors can
be assembled, tested and maintained.

The scientific case for this experiment has already been submitted to the [11's scientific council, in
the form of a letter of intent. The scientific council's response Lo this letter was enthusiastically

supportive.

The ILL strongly supports such initiatives to develop scientific partnerships for the mutual benefit
of the different partners.

Yours sincerely,

2 ST

Christian Vettier

The ILL will have a ~1
year shutdown
(preliminarily scheduled
for) summer 2011

-good opportunity for this
project?

Would like to make a
large, open collaboration

Gives complementary
iInformation to RIBs and
will generate many ideas
for studies with RIBs
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