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A scalable neutron source for detector radiation hardness test*
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Slicon detector radiation hardness temperature should increase the durability of the entrance

. . . ) window, allowing higher beam currents.
During operation of the STS, the silicon strip detectors

are expected to be irradiated with large numbers of neu-
trons, some sectors in excess of20eq/cm?/month [1],

with an accumulated dose 99'* neq/cm? [3].

To test detector performance and particularly changes in
the semiconducting properties due to neutron induced acti-
vation, a neutron source with high flux is necessary. Unfor-
tunately, reactors with sufficient neutron flux are heavily
occupied. This leads to irradiation campaigns with very
short irradiation times (in the order of minutes) in which
the desired neutron dose is achieved [2].

To get a more realistic representation of the irradiatian pr
cess, an exposure of days or weeks with defined annealing
phases is more desirable. To fulfill these goals a scalable
neutron source with good accessibility is required.

Neutron source

Present source The current neutron source consists of ~ 'gure 1: Schematic view of the cryogenic source

a gas cell filled with deuterium gas under a pressure of a

few bar. A2 MeV deuteron beam from the Rosenau accel- “OMPining these effects, it should be possible to in-
erator passes an entrance window of a few microns thick!€aS€ both beam current and beam energy (to the acceler-

ness to induce deuterium fusion. However, even at th%tolr(;s I'm'%’dv,vh'(:h ?]Otg S|gmﬁcantlyt:ncreasgshf[he r;emtr
thickness the heat load on the entrance window reducétf'¢: In addition, the detector can be put within a few cm

it mechanical stability, limiting both the beam current anc_lf’_hthe gas cell, prowdlrr\]g rTj‘?('mum Sol:d angle cof\llerat?e.
the pressure of the gas cell. ese improvements should increase the neutron flux by at

Due to the limitations of both the accelerator and the Winl-eaSt one order of magnitude, but the actual gain has to be

dow currently the neutron production is limited to a rate Ofietermlned once the cryogenic SourceIs operauonal: .
~ 10'?ng/cm? /week. As this rate is about two orders OfBefore the new source can be put into operation additional

magnitude below the required total dose, it would take Wagasks have.to be performed_, including tests of possible win-
too long to accumulate with the current setup. To solv ow materials and the cooling system.

these issues, a new gas cell is currently being manufactu-
red, based on [4]. References
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