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BigRIPS and Zero Degree Fragment
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Secondary target

Primary Beam of 28U at 345 MeV/u, beam intensity of 60pnA.
BigRIPS tuned for 2*°Cd with a measured beam rate of about 50pps.
ZeroDegree tuned for *Ag.

* KuboT. etal, BigRIPS separator and ZeroDegree spectrometer at RIKEN RI Beam Factory, Prog. Theor. Exp. Phys.2012, 03C003 3



HICARI - T

Why HiCARI?

* Temporary, high resolution detection
system at RIKEN

* Combines multiple types of HPGe
detectors of different designs

* Replaces DALI2 of Nal type
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* Proposal for construction of HICARI,
https://www.nishina.riken.jp/collaboration/SUNFLOWER/devices/hrarray/
ConstructionProposal.pdf

HiCARI part way through construction



High velocity Doppler correction

Thick 6mm secondary target 6mm .
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Counts per 4 keV

"Be(%2Sn,'In) Test case
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Nature of thick target broadens the peak even at
such short lifetimes
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Known single
particle proton
structure.
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M1 988 keV Transition
T p7, > T p%,

Short life time
resulting in prompt
transition

Gives information on
ideal signal response
from HiCARI



Shell Model

NuShellX
Model Space: jj45pna was modified
Z: 28~50 . |
N: 50~82 Proton-proton interaction from

Cenxi Yuan et al, Phys.Lett.B 762

jj45pna interaction —- (2016) 237

Single particle energies from Works well for region
experiments 2*n,=!Sn

Doesn't work well near *2Sn
e.g *°Cd




Reaction theory

Knockout
Shell Model: Excited

reaction
states and wave
functions Initial nucleus Final nucleus

l (g.s + isomer)

Wave functions gives
spectroscopic factors

1

Spectroscopic factors to
get reaction cross section
on a state by state basis

J. A. Tostevin, Nucl. Phys. A 682, 320 (2001).
P. G. Hansen and J. A. Tostevin, Annu. Rev. Nucl. Part. Sci. 53,219
(2003) 8



139Cd proton-proton interaction
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|deal to test shell model calculations

Zero degree Particle identification plot gated on 3In in
Bigrips. 1°Cd highlighted



989(131 |n,130Cd)
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Counts per 4 keV

180Cd Interpretation
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Outlook

Still work to be done on Other work being carried out in
shown isotopes, final fitting parrallel by Michael Armstrong at
and improved simulations GSI

bEvlopiig e Life time analysis of yrast states in
schemes of other 1280

nuclei

0ln ®2n ?In

129Ag proving to be challenging, low
statistic with high background
supressing gammas
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Summary

* Wide variety of nuclei in the ¥2Sn region
In data set

* Preliminary decay scheme for *°Cd
determined

* Provides Information on proton-proton
Interaction
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9n proton-neutron interaction

* 7=49,N=81 -
* Gives information on proton neutron _ "
interaction below e o

132G =
- 10

* Relativey high production rate
10
* Studied in beta decay, low spin states g . o W
populated #*°Cd->*"In 36 262 264 266 2.6 27 872 874 276 278 |

Zero degree Particle idtentification plot gated on
B31n in Bigrips. **°In highlighted
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LUUNLS per ¢ Kev
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The R Process

= lEI T 22 Tempearabure = 1 21E+0B K e
— A — Temperature [K] 30 i 1] "
E g — Derity [g/cm] S Dersty = 1.20E400 g/ om i .i
= o — Heating rate [erg /5 /gl i & Heatingrate = 1.79E+17erg/s/g 103
- - L 22 Far
2 -4 14 E‘ Erropy = 1.83E+02 kB / baryon ‘ﬂ'.rr'F[- e
| | 17 & FeE=0385 3 zz T4
m —12 = e
' in o g T
g8 s B - Abundance
8 —200- 10
i LY
o =14
= 33 - -
2 w' w' 1w 10 g
Timie [5]
154
) Urestable nucdide 1ot
152
0 5 148 o Stablke nuchde
" 1675
i ® Missing nuckde
al
Fithel ComijliBenariEky et 1 Clasad neutTon shall ]I]"'
= Closed pratom shell
Time after merger = 1.45C+00 5 i’
=l4s
- -
" 10 M
il
d :
z i 107 o 1p?
II L .-
S
=18
' \»H | w' B 19
B | 'q.:"l‘n‘\""., ot 1a71 g =
|J 1} | i 10"
f. i) I T 197
. rd 72 o8 11 I'.-.a 145 170 JLLE 206 253 L ) _
& g 8 —— N Mads with Skylel by joras Lippurer resutrons 1" peak 2 pesk rare-aarth 3 peak Tisdian material A T
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