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Scientific Goals |

Develop a set of experimental proceduresto obtain in a fast
and reliable way nuclear parametersfor transmutation
systems.

"~ Capture and Fission Cross Sections at the thermal energy
Integral capture and fission cross sections and

“transmutation potential” in specific neutron fluxes
(NOT only thermals.....)

" For Actinides:U, 241->244Am 242->248Cm, 238->243py | 237->239Np
" and Fission-Fragments: 129 9T¢, 183>138Cg

" Request to GEDEON for 243Cm and 2**Cm at thermal energy
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Experimental Requirements |

SIMPL E experiments to minimize corrections:

a) Small samples (<100 ug) mono-isotopic or
known mixturesof Fission-Productsor
Actinides.

negligible influence on the neutron flux
no correction related to the sample thickness
low radioactivity

b) Neutron flux
high intensity (accessto short lived-isotopes)
as stable as possible

C) Isotopic Analysis
fast

preserve “nuclear information”
.... On-line
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Experimental M ethod

Thermal Flux

Irradiationsin a
known neutron flux

Variable Energy Flux

Mass Spectrometry
TIMS, ICP-MS, FEBIAD
Determination of Nuclear Spectr oscopy
the isotopic composition Alpha, Gamma

Variation of fission rate
double side p-fission chambers

Nuclear Parameters

Data Analysis

Transmutation Potential
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TheVertical Beam Tube V4
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Neutron Density (n/s/cm2)

Neutron Fluxesat thelLL
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Thermal Neutron Capture
Cross Section of 2%29SAm

_ 5511 Barns, JEF-2
sg= <

252 Barns, ENDF-B/V |

241Am

2LAm (n, g) branching ratio : 0.91 + 0.01
LAm (n, g) = (695 £ 30) barns
24295Am (n, g) = (280 £ 40) barns
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243Cm and #“Cm at ther mal energy

23Cm FE 22 (JBND -3. 28D F B/V.

Capt we (108.5 125.22 96.77
( 44.9%) (-47% . )
Fsion |423.9 6/6.9 604.29
( 43.1%) ( 42.6%)
2 4Cm
Capt we (14.04 14.70 10.10
(4% ) (-28% . )
Fsion |1.00 1.00 0.58
(-42%)

Irradiations of 1to 10 pg samplesin a 5*10“ n/s/cm? ther mal
neutron flux at ILL

" On-line alpha spectrometry on Lohengrin
and

“ Alpha - gamma spectr oscopy
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M easur ement of 24Cm

A total of 20 daysirradiation :

» After two days: alpha spectroscopy to measure 2*Cm
(5.362 MeV line).

* On-line alpha spectrometry with Lohengrin to follow the
sample evolution

 Final alpha-gamma spectroscopy for 24°Cm (and Pu?)

Cr 0SS sections

(:ej G. Fioni - DSM/DAPNIA



Nuclear “ SpectroSCOMELtry” on Lohengrin

On-line : standard spectrometry experiment
Off-line: Sample up with the changer and placed in a*“reaction
chamber” for nuclear spectroscopy (alpha-gamma)

3 o0 dpe Mas[ gu |l radat ino
t me
Am-241 10 4 days
Am-243 10 4 hou sr
G - 82 5 d 20 sy
G - 44 10 d 20 sy
G - & 10 d 20 sy
Pu- 42 5 2 days
Np 237 10 d 10 sy
(...)
Fsion
[g & ments
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Conclusionson Mini-Inca

At thermal : several measurements are possible with
accur acy of some %.

|ntegral Measurements: a different approach to
obtain in a fast way parameters of interest for
transmutation systems, in any neutron spectr a,
provided that a5 cm diameter channel isavailable
for irradiation.
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