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Octupole deformation

The nuclear shape is described by spherical harmonics multiplied
by an expansion coefficient (deformation parameter).
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Octupole deformation
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Regional understanding
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Previous plutonium studies

« An experiment by K. Abu Saleem et al. studied the 236Pu isotope [K. Abu Saleem et al., Phys. Rev. C
70, 024310 (2004)] using the 237Np(29°Bi,210Pb) transfer reaction.
« Additional four y-ray transitions identified in 236Pu adding to established level scheme.
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Theoretical predictions
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Multi-nucleon transfer reactions

Target-like o 7

Composite system
Projectile Target p .
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Projectile-like

Able to probe exotic nuclei past the current experimental limit when using fusion,
fragmentation and other methods.

Combination of MNT reactions with AGATA-PRISMA detector setup allowsimproved
efficiency and selectivity.
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AGATA- Advanced Gamma-ray Tracking Array

New generation of gamma-ray spectrometers.
Employs the novel technique of gamma-ray
tracking to reconstruct events.

13 triple clusters.
36-fold segmentation.




AGATA - Gamma-ray tracking

« Segmented germanium crystals allows
reconstruction of gamma-ray energy.

« Two algorithms are employed to
determine correct interaction

sequence.

* Negates the requirement
for Compton suppression and improves

the overall detection efficiency of
the apparatus.

Photopeak Peak/Total
efficiency (%)
Forward- 53.6 (35.8) 75.2 (56.8)

tracking
Backtracking 36.7 (23.4) 67.4 (46.9)

- Multiplicity 1
- Multiplicity 30

Backtracking
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PRISMA Magnetic Spectrometer
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PRISMA - Analysis
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Analysis results — AGATA PRISMA coincidences

236py Doppler corrected AGATA- 234py Doppler corrected AGATA-
PRISMA spectrum PRISMA spectrum

> — > f
2 120 ® 40
5 - 5 35—
8§ 10 8 =
L 30—
80— 255
60 — 20—
40 _
I
| 10 |
20 | |
5 [l
i I
0 I NS NI MNP o 9Nt o o ) ”" (R R P SR R o | ilmml“|‘|n‘n|||\|||| \Im \\IHHIII - T \
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000

Energy [keV] Energy [keV]



Analysis results — AGATA PRISMA coincidences
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AnaIyS|s results — AGATA PRISMA coincidences
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DANTE array

DANTE consisted of 3 detectors
around the target position

Grazing angle of 56°

DANTE detector opposite PRISMA
used for TOF measurements.

Delay line

Preamplifier in vacuum




DANTE Analysis
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Counts/1 keV
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Next Steps

Conclusions:
« AGATA and PRISMA Analysis has been completed.
* Preliminary AGATA-PRISMA-DANTE results

« TKEL gating shows another method of selectivity.

Next steps:
Confirmm DANTE statistics are as shown.

Conduct TKEL gating in more detail on Pu nuclei.

Look at projectile-like reaction products In, Ag, Pd for
new transitions.
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Spectroscopic features of octupole deformation
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Spectroscopic features of octupole deformation

Angular momentum increasing
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PRISMA - g selection
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PRISMA - A/q calibration
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PRISMA - Mass calibration

Alq (Z =50, q=36)

40000 E- A=112 A/q linear calibration applied
35000 F- Ae11s by measuring centroid of ZQ-
Z 30000 - gated 1D A/q distributions
g S : ,
= 25000 F- and comparing observed with
2 20000 - expected.
2 15000 -
o -
10000 ;—
5000 E-
- 0 :| TR I s TR T [N T T T S T SO ST B I e 1 _
MaSS (Z - 50) before 290 295 300 305 7310 3'15 320 325 330 335 MaSS (Z - 50) after
linear calibration g~ TN . soaies] linear calibration

- 22000 =
12000 = 20000 £
E 18000 =
— 10000 — 7 16000 =
2 L = -
g ~ S 14000
. 8000 — < =
% - 5 12000 =
= - @ 10000 —
£ 6000 — = =
2 L 2 8000 —
U — U —
4000 — 6000
- 4000 =
2000 |— =
- 2000 £
O _L e | L1 | 1 | 11 PP TR T N S O i L e L L I L L L I L L - . .
100 102 104 106 108 110 112 114 116 118 120 104 106 108 110 112 114 116 118 120

Mass (A) Mass (A)



Forward tracking vs. backtracking

0.8 . T T .
0.75F
0.7F
0.65F
0.6F
0.55}
0.5F
Ij'450 il"s 1IO 1I5 2IU 2IS 30
multiplicity

—E—fom:ard-tracking
—8-back-tracking 1

Peak to Total

o
o
93]

o
» 2
HS))

iciency

o 04} .

ff

Photopeak
o
O w
w
1

©
[ T
%)
T
1

. . . 3

15 20 25 30
multiplicity

o

N
o
m—
_k-
o



Target ladder

Quartz (beam focusing)

Au (Transmission testing)
238 (1)

2381 (2)

238 (3)




Analysis results — AGATA PRISMA coincidences
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Analysis results — AGATA PRISMA coincidences
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DANTE Analysis
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