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Motivation

Excitation energies for the first 2* states
in neutron-rich Zr, Sr and Kr isotopes.
Large excitation energies => Spherical
shell closures (N =50, N = 56)

Excitation energy of excited 0* states in
neutron-rich Zr and Sr isotopes beyond
N =50 showing a similar drop in
excitation energy at N=60 as the 2+
states.
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Reaction Kinematics
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'« Doppler corrected y-ray spectrum
eSY
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Prompt y-ray spectroscopy with EXOGAM in coincidence with Z/A selection in VAMOS @ GANIL

New lifetime results neutron-rich isotopes

= >10 new half-life values obtained, e.g. T1/2(°®Zr; 2*)=5.0(+2.5) ps

Some discrepancies with previous experiments observed, e.g. T1/2(*°°Zr; 4*)=20(2)ps

1-.de 1'.?pd 114pd 116pd
2+ 44 ps(7) 2° B4 ps(14) 2+ 82 ps(14) 24 0.11 ns(0.03)
4* 4.1 psi0.3) 4- 7.0 ps (1.5) 4* 54 ps (1.0) 4* 8.7ps(1.3)
6* 1.40 ps{0.14) | &° &8¢ 6* 2.6 ps (0.9)
\
4Ry 1957 108Q "Ry nzpy
2' 55.4 ps(1.0) 2' 0.20ns(0.03) | 2" 0.36 ns{0.03) | 2" 0.32ns(0.02) | 2' 0.32 ns(0.03)
4' 5.6 ps(0.8) 4 ?27? 4" 13.4 ps{1.0) 4" 154 ps(1.7) 414' 14.4 ps (2.2)
6' 1.33 ps(1.2) 8 ?27? 13.4 ps (1.0) 14.9 ps (1.2) 8
6' 2.9 ps (0.3) 6" 2.4 ps(1.0)
3.2 ps (0.5)
102Mo 105Mo 10600 108Mo
2' 125 ps (4) 2* 097 ns(0.08) | 2* 1.25ns{0.03) | 2° 0.5ns(0.3)
4* 125ps (2.5) 4+ 26.1 ps(0.3) 4 25.4 psiS.1) 4* 23.3ps (5.3)
9.4 ps (1.1) 18.6 ps (1.2) 27.5 ps (1.9) 6
6' 3.7 ps (0.5) & 4.73ps(0.15) | 6 4.2 ps{1.8)
2.7 ps (0.3) 3.1 ps (0.4)
98, 1007, 1027, 104z,
2' <11ps 2" 0.59 ns(0.03) 2' 1.8ns(0.4) 2' 2.0 ns{0.3)
5.0 ps (2.5) 4" 37 psl3) 4' 320ps(3.7) | &
4' 28 ps(3) 18.1 ps (1.6) &' 4.7 ps (0.6) 6’
6' 4.9ps(1.1)
3.0 ps (0.4)

L. Grente (thesis work)

Figure courtesy Wolfram Korten
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GRETINA-CHICO2@CARIBU
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~75% of the total statistics for the 1°Ru run. Background from 31Xe has been subtracted.
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Proposed electronics diagram for CHICO |l

(Gate)
D AEN V792) |«
(Delayed ~ 300 ns) > @bc ((-: 92) Customisable FPGA
GRETINA [ || ppm—
i 32-channel; 400 pC
I ; Logic/Trig (CAEN V1495)
L VIVIE

v y VME \J/ M -
500 MHz Bandwidth | | 16-ch I; 1 -5 ns del . =
Gain ofzzogn wi channe ns defay 128-channel; 100 ps res |7 g
o

—>| Scaler (CAEN FW1495SC)

> v

VIVIE

128-channel; 270 MHz

Cathode (80) |—>| CFD (Tenn 454) |->| DIS (LeCroy 4413) |->{ TDC (CAEN V1190A) «——
\j/ ¢, N ‘J/ CAMAT ‘J/ VIVIE

500 MHz Bandwidth 4-channel; 16-channel; 150 MHz 128-channel; 100 ps res

Gain of 800 2 ns delay

S&T Principal Directorate — Physical Life Science / Physics Division

(External clock)



Specifications for the firmware for V1495

= |nputs: 32 channels to group A from the outputs of V812 (Ch. 0 — 19) with the
width ~ 50 ns and one gamma input (Ch. 31) with the width ~ 600 ns
= Qutputs; no unnecessary delay

1) All channels in group D are the duplication of the inputs to the scaler
(FW1495SC)

2) Channel 16 — 22 in group E are the fan-out outputs with the width ~ 50 ns
when any one in the inputs is true. [Multiplicity(Ch. 0 — 19)>0]

3) Channel 25 — 31 in group E are the fan-out outputs with the width ~ 50 ns
when any two in first 20 inputs (Ch. 0 — 19) overlapped OR any one in the
second10 inputs (Ch. 10 — 19) is true. [Multiplicity(Ch. 0 — 19 >=2 OR
Multiplicity(Ch. 10 — 19 >0]

4) Channel 0 — 7 in group E are the fan-out outputs with the width ~ 250 ns for
the condition set in 2).

5) Channel 8 — 15 in group E are the fan-out outputs with the width ~ 250 ns for
the condition set in 3).

6) In Group E, Ch. 23 is the particle single flag with the condition set in 2) and
Ch. 24 is the particle single flag with the condition set in 3)



Firmware diagram
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Species extracted so far...

* Neutron-deficient isotopes
Cs, Xe, Te, Sb, Sn, In, Cd, Ag, Rh, Ru, Pd, Tc, Mo, Nb,
Se, As, Ge, Ga, As, Zn, Co, Fe, V, Ti, K, Al, Mg, Na, O,
C, B**

* Neutron-rich isotopes
Nd*, Ce*, Pr*, La*, Ba*, Pm™*, Sm*, Eu™, Gd*, Rh, Ru,
Tc, Mo, Zr, Sr, Cs, Xe, |, Te, Sb, Sn, In, Li**

*Extracted as singly or doubly charged ions
** Extracted as molecules.
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