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Introduction

Nuclear reactions between light gases and radioactive
Isotope beams are essential to address open questions in
nuclear structure and astrophysics [5]. Pure light gas targets
are critical for the measurements of proton- and alpha-
Induced reactions [1] [5]. Jet Experiments in Nuclear
o Structure and Astrophysics (JENSA) Is the world’s most
dense (~10" atoms/cm?) windowless gas target system [1].
Most of the gas flow Is localized; however, escaping residual
gas creates a pressure gradient which degrades
experimental measurements and contaminates the beam
line [2]. JENSA contains a differential pumping system to
maintain a vacuum. The previous design configuration was
not optimized for future experiments (pressure
measurements 70 cm downstream from the jet were ~10°
torr; optimal is less than 10™ torr). We have altered the
current gas-receiving cone geometry of the differential
pumping system to minimize the residual pressure profile
within JENSA.

Methods & Materials

Fig 3 shows the experimental configuration of JENSA. “He
was compressed and discharged through a 1.1 mm nozzle
Into the central chamber. We installed and tested inner and
outer catchers of different diameters:

* [nner cone: 10, 15, 20 mm
* Quter cone: 20, 25, 30 mm

We measured the pressures in the system as a function of
the pressure of the compressed “He. The discharge
pressure was ranged between 3000 to 16000 torr (about 26
atm at maximum).
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igure 3: Diagram by J. Browne of JENSA Gas Flow
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re 6: Results of Central Pressure of each combination.

Figure 7: P-P plot of Central vs Outer Chamber
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Figure 8 & 9: Pressure-Pressure plots at different stages of JENSA. Fig 7 is downstream and Fig 8 is below central chamber.

Results

The criteria for the best configuration is the one that
minimizes pressure within all stages of JENSA.

* Configurations (30,20), (30,15) and (25,15) generated the
minimum central and downstream pressures as shown in
figures 6 & 9.

* Configurations (30,20) (25,20) and (20,20) generated the
minimum pressure in outer receiver as shown in figure 8.

Configuration (30,20) fits all the criteria to best minimize
residual pressure.

Future Research

* Characterization of Jet Density.

* Two-stage chiller system to further condense the gas
(higher density)

* Optimization of recirculation of gas, needed for
expensive gases (*He) and explosive gases (H).

Conclusion

Minimizing the residual pressure profile has allowed
operation of JENSA for more sensitive experiments and for
the future expansion of a mass recoll separator (SECAR).
JENSA Is the most advanced windowless gas target
system in the world and will host the next generation of
radioactive beam experiments.
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