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Yields in (n,f) of 23°U and ?4'Pu
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Motivation ll: nuclear structure close to
stability
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Prompt spectroscopy of fission products

For 100 days of beam time:

St o 240y * 35 Proposals for promp fission product spectroscopy
66 * 18 (n,g) proposals
o 1% ° 20 proposals for fast timing with FATIMA /EXILL
m 01 ° 4 proposal for different setups
58 0.01% or total rission yreld | |
HE
54
50
Z
46
42
38 | * Test of SM around double magic shell 325n
u * properties of nuclei close to 78Ni (r-process
34| N . . . .
- nuclei). Few orbits play important roles in
30I =8Ni deformation
] * Shape coexistence
26

* Shape changes in around N=58,60
3 42 46 50 54 58 62 66 70 . e
e Onset of collectivity
* Octupole deformation around 7°Se



Concept: EXogam @ ILL

What was needed:
EXOGAM clover detectors @e defe@
0 High efficiency for yyy

Trigger less acquisition system
o All events are written, all channels ~ 10 kHz event rafe

O ldentification of fission products via coincidences

Well collimated neutron beam

Target environment allowing (n,f) of 23°U and 24'Pu
Combination with LaBr,:Ce for ultrafast timing

User community

6 GASP Detectors from LNL

2 Clovers from Lohengrin
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From the reactor to PF1b

X-PROFILE NEUTRON
o energy [meV] | , : ANGULAR
H £ DISTRIBUTION
14 0D/0Q
10 = . 0.8 (cm'zs'1 sterad™ )]
X = EfiEE “haEm 14
3 == @ 0.6 e v
2 N 1 = 10"
- 12 L) =
< 10 z % 0.4} . 10"
Hegi N
~ 11 11
E b 0.2 1
— \
e 10 10"
|G g 0
AT
10° 59 0 58
7 0 (mrad)
8
° = WLVG'G“Q“’I‘RO [A] 0 i : i j i i ’ u ’ i i u n I i

=

Reactor hall ILL 5 Neutron guide hall -ILL7
Experimental level (C) Chartreuse side (EAST)

reactor (



Neutron Collimation System
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Measurement of collimation performance

Target Exit of

position chamber
| Flux measured with 1 cm

diameter Gold foil activation:

Beam profile measured
with dosimetry film
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containing °Li D =9 x 107 neutr. cm™? s




EXILL in PF1b experimental zone

8 EXOGAM clovers

6 GASP detectors

2 ILL clovers
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EXILL chamber: two configurations
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Arrangement of Fatima and EXOGAM
detectors




(n,y) targets

ZOQBi
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........ "1 Variation capture cross section: 6 orders of magnitude



Fission targets
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A Full Digital Approach

ACQUISITION WINDOW
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Very high throughput of data
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Tuning EXILL: (n,y) mode
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Tuning EXILL: fission mode

No background
due to inner
chamber
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Impact of °Li-rubber shielding for
33Cl(n,y)3eCl

Li rubber shielding in target {(3ng BaCl) region, shielding open to botton
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Resolution @ 1.4MeV (keV)

Detector resolution (global) @ 2kHz
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Efficiency of EXOGAM with Add-back
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Efficiency of detectors, 8 x EXOGAM vrs.
complete EXILL
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Energy resolution of Fatima /EXILL
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Timing Performance of FATIMA

Experlmen’rcl FATIMA promp’r response function (PRF)
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Data taking

Clover0, CrystalO rate as a function of time
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Counts (5 hours)

DPM

Be- vrs Zr-backing

Comparison of 235U on Zr- and Be-backing
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Counts

Comparison with 248Cm — Spectroscopy of ““Rb

W. Urban et al., Phys. Rev. C 85 (2012) 014329
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What's nexte

Problems of EXILL

At the limit of man power capabilities (ILL has only 5 nuclear physicists)
In beam time competition with low energy particle physics

Limitations with respect to fission material (only 0.7mg of 24'Py,...)
Limitations with respect to target chamber (volume, shape, ...)
Limitation with respect to additional detectors (tracking of fission

products,particle detectors,...)

Any new campaign similar to EXILL could solve only part of
problem

Alternative approach: a dedicated instrument: FIPPS



FIPPS — schematic layout (version )

Ge clovers
%! left fragment: stopped in backing
K TOF

« - determination of: A,Z,E*,J,yield
| e O | right fragment:
i \ TOF: velocity

Bp GFM: AZ

from conservation laws:
Ei,1,E.;,2, TKE, TXE, n-evaporation
Fragment
detection Gas-filled magnet properties:
(AIZ)Ekin) . .
- lonic charge focusing
- determination of A, (Z)

Rate < 10° fission/s
Possible ta rgets . 229Th, 232,233,235U’ 238’239'241PU, 242mAm’ 243,245,247Cm’249,251cf



FIPPS — schematic layout (version Il)

Ge clovers
%& !(/ left fragment: stopped in backing
AR VBN

- determination of: A,Z,E*,J,yield

‘?wtj j:\— right fragment:

N\ TOF: velocity

.3 GFM: AZ

*—/:(j j - from conservation laws:
Segmented Time :JJ /" E.1E.2TKE,TXE, n-evaporation
Projection Chamber S

JLJ —— Gas-filled magnet properties:

Complete reconstruction of
right fragment trajectory

— - lonic charge focusing
- determination of A, (Z)

Rate < 10° fission/s
Possible ta rgets . 229Th, 232,233,235U’ 238’239'241PU, 242mAm’ 243,245,247Cm’249,251cf



R&D for FIPPS

. . lonisation
Primary Goal: Improve Lohengrin Chamber
FIPPS-RD: tdata as input for simulations
P R e RED magnet
Mass separation with GFM
.2500
S Fission fragments
a00|- from Lohengrin
i —
300 I
200 :
ol

125 13 135 14 145 15 155 16 165
B,.4 (kGaus)

Investigation of different gases, ~
pressures fields. .. G. Kessedjian, LPSC-Grenoble



Conclusion

Spectroscopy @ neutron beams yield efficient tool
for study of neutron rich isomers or close to stability

Handling of neutron beam feasible
Most planned experiments done

Problems:
DPM targets

AC-shields
Background

Next step FIPPS: permanent instrument allowing to
carry out spectroscopy and fission studies



