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Most of the future experiments at FAIR-NESR require 

high-density targets to achieve the projected luminosity. 
One example is the “EXL” collaboration, aiming at the 
study of nuclear structure properties in light-ion induced 
reactions (i.e., by using hydrogen or helium beams as 
internal target). The central part of the experiment is rep-
resented by a detector system for the light-ion target-like 
recoil. The dimensions of the detector system are essen-
tially determined by the spatial extension of the target-
beam and the stored ion-beam. Standard gas-jet targets 
spread out over several millimetres providing an area 
density of about 1014 atoms/cm2. A challenging issue is 
thus represented by the search for new methods aiming to 
significantly reduce the detector size by increasing at the 
same time the area density to 1015-1016 atoms/cm2 as desir-
able at the NESR. 
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large orifice diameters preclude cooling of the source to 
temperatures lower that about 80 K as the corresponding 
flux increase would lead to a strong degradation of the 
beam properties. The use of very small orifice diameters 
(�.,� µ!) appears thus here to be the essential step to-
wards the possibility to increase the target area density by 
further cooling of the nozzle source to temperatures well 
below the liquid nitrogen temperature.  

The feasibility to producing continuous droplet beams 
with N>105 atoms/droplet by discharging normal liquid 
and superfluid 4He through /� µ! diameter nozzles into 
vacuum has been demonstrated recently [1]. These ex-
periments allowed a precise characterization of the true 
beam angular profile as a function of the source pressure 
P0=1-22 bar and source temperature T0=1.3-4.2 K, and a 
dramatic decrease in the beam divergence either by in-
creasing the source pressure or by decreasing the source 
temperature was observed [1]. These results indicate that 
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