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The purpose of the experiment is to study the odd-odd nucleus “°Na via one-neutron transfer, employing an intense beam of up to 3
x 107 pps of »°Na at 5.0 MeV /A from the ISAC-II facility at TRIUME. The new silicon array, SHARC!, was used for the first time
and was coupled to the segmented y-ray array TIGRESS. The y rays were employed to distinguish between a high density ot states

in “°INa. A novel scintillator detector, the trifoil, was mounted in-beam and downstream of the target. It was employed to identify

and reject reactions occuring on the carbon component of the 0.5 mg/cm? (CD), target.
Technical drawing of SHARC!, showng the CD detector and both upstream and downstream boxes.
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Trifoil R T 7_ I e 5 MeV/A *Na beam The plot below, of excitation energy versus y-ray energy, contains
10pm BC400 _"I"_"‘—I‘_ information regarding the population energy and the decays of vy rays
0.5 mg/cm? (CD), target /_ — which 1s key to building up a level scheme of *°Na. It 1s possible to deduce

which states decay straight to the ground state (the y=x line) or to low lying
states. The utlhty of the better y ray energy resolution 1s evident.
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calculated from the energy and & 'g - 233 keV gale B E_(determined from proton E, ©) vs y-ray energy, with a trifoil requirement. T he y=x line indicates ground state decays.
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T'he data from yy coincidences allows y—ray cascades
to be 1dentified. For a small range, 400 keV say, of

excitation energies, a diagonalised matrix of yy
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. . 100 products were successtully vetoed as
energles means that E, can be plotted with a gate on | ey 2070 keV - they were stopped in the aluminium e e

—
QL

y at trifoil plane (cm)

<

I\IIIIH| Illl-
=
o
(2}

IIII|IIII|III’I

G=0T"

‘e

stopping foil in front ot the tritoil b e M

-1 0 o
=90 x at trifoil plane (cm)

" . | “ —5 .
state 1n “°Na at 4293 keV decays, apparently by via | m ’ ? d(?teoctor, and hence did not produce a Position on the trifoil for recorls, reconstructed wsing the
the state at 2225 keV. o g g s trifoil trigger. However, this was at a proton energy and angle recorded upstream in SHARC.
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each of those y rays, as shown on the right. Here, a

cost of a reduction in “°Na vy rays by 30%. For proton detection, the trifoil
eftected a ten-fold background reduction. Both results are discussed 1n

The dead time of TIGRESS is not simple to measure due to the buffering reference [3]. Iritoil performance also depends on the position ot the recoil

system in the TIG 10 digital electronics when the data are read out. A at 1ts plane, since 1ts three PM'Is are located at the top of the detector. 1o

relative efficiency curve was produced using 2Eu, '33Ba and %Co sources quantity this eftect on ethiciency, the position of the recoil at the trifoil plane
J * . . .

An absolute efficiency for the array will be calculated using the 1solated 2 was reconstructed from the kinematics of the proton detected in SHARC.

MeV peak in E . For singles protons, all of the main y decays are known, Radial cuts in the above plot of the trifoil .. & r54perss UDg, CDs
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and the intensities of these peaks can be corrected for efficiency with this plane were taken from the centre to the | X - 23 UDE DL
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relative €fﬁCi€HCY curve. T'he singles and Yy coincidence counts for this outer edge of the toil, for 10° slices 1n q) " __.::jj

multiplet will then be used to get the efliciency normalisation. The trifoil efficiency at various values of » 7] = |
was calculated. 'The dip 1n ethiciency at
low r1s due to the degradation of the N
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