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|. Abstract

It may be possible to measure the low energy nuclear cross sec
of light lon reactions by trapping the reaction products from an
Inertial Confinement Fusion (ICHnhplosion and detecting their
beta decays. To test thi s wasd
designed to simulate the expanding gas released in an ICF eve
copper plated tungsten foil was inserted into a vacuum chambe
activated with a deuteron beam %&u(d, p¥Cu. A current pulse
through the tungsten then vaporized the copper to create an
expanding radioactive gas, simulating the gas behavior in the IC
target chamber following the laser shot. Attempts were made to
capture some gas and detect¥&u beta decays using two trap
designs, one using a getter and the other a turbopump. Both de
used the Shotitived Isotope Counting System (SLICS), consisti
of plastic scintillator phoswich detectors and fast electronics, to
identify and count the beta particles
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1. Motivation

The nuclear cross sections of many light ion reactions have ne
been measured at relevant thermonuclear energies, even thoug
they are requirefly nucleosynthesisiodels.ICF, which uses
powerful lasers to heat macroscopic fuel targets to the point wh
thermonuclear reactions occur, is being consideredesshaique to
measure these low energy nuclear cross sections.

Reaction Product HaHlife Predicted Yield

8310
0.2-13 10/
Li(t,a)’He 807 ms 0.7-23 10°
‘Be(ta)sLi 840 ms 5310°

Table 1.Estimated yields for the most prolific light ion reactions that may
be studied using ICF. The target capsule was assumed to be doped wit
1% of the appropriate reactant isotope. Shot parameters for OMEGA
shot 77951 were used, atritiimi | | ed SiI O2 <capsul e
thatreachedY p @E A Gor3H(t )SHe the predicted yield is based

on assuming a branchingratioof40 whi ch 1 s si mpl vy
caseo. For other reacti ondactorr eac
extrapolationand TALYS1.9.

*H(t,g)°He
SLi(t,p)5Li

807/ms
840 ms

In a traditionalcceleratoexperiment, for examplea 1A, 25

keV beam striking a 1.8m thick lithium targetvould takeabout
100 years t@roduceone million’L i ( ®Herdagtions. In
comparison, this number could be reached in less than 1 ns in ¢
ICF experiment.

After an ICFshot, the reaction products expand outward in a gas
The first step In measuring the cross sections Is trapping the ga
and detecting the beta decays of the reaction products.
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Figure 1. (Top) Turbopump trap. Aollection tube placed close to the targe
guides the products into the turbopump, where they are pushed inte a bc
shaped phoswich detector system. (Bottom) Getter trap and detector sys

A getter foilcloseto the targetatcheghe expanding reaction products. A
high voltage applied on the opposite side of the targetbmaysed to propel
more of the ionized products toward the getter beforerdaymbine.
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lll. Experiment

To test the feasibllity of the two trap and detector desgm3,e x p| od1I n g
designedo simulate the radioactive expanding gas produced in an ICF event.
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) o e o 4 The®Cu or2%F expands outwart
e Y e 0 V., S/ in agas and sticks to the getter
Beam Line A | % N or is trapped in the turbopump.
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Figure2. (TopLeft) Photograph of experiment attached to the 30R beam line on the SUNY Geneseo Pelletron, showing both trag
and detectors. (Il nset) CAD drawing of experi ment, B#fodkowil nc
diagramof the maincomponentsn the experiment.

V. Results

Both ®°Cu and'®F were activated in the experiment, but dt%yu was evaporated. Bedacaysrom evaporate@Cu
were detected ithegettertrap but not the turbopump trap, most likely becausé%ea stuck tahe collectiortube.
The getter detector counted beta particles f#decay coming from the activated Teflon attached to the tungsten foi
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Figure4. Decaycurve of?F. The decay curweas fityielding

an initial rate of 87 decays per second vaittit half-life of 11.07s
comparedo the previously measured vallig.02 s.

Figure3. Growth curve of°Cu. A growthcurvewas yielding
4171 decays with a fit halife of 5.38° 0.41minutes compared
to the previously measured value 5.12 min.

V. Conclusion and Future Plans

The abllity to produce, release, trap and detect a-fikied radioactive gas has been demonstrated. The next step is to
Isotopes that are less chemically reactive and havaivadf of hundredf milliseconds. Ultimately, this system could
be used to measure the efficiency of the detector and trap, a value needed to obtain cross sections in any ICF exp



