Low energy, low yield measurements underground:
Problems and some solutions
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U,.o= D0 - 400 kV Energy spread : 72eV
I~500 pA for protons Total uncertainty is £300 eV
I~ 250 pA for alphas between Ep = 100 + 400keV
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What about low Q values?

If the of the nuclear reaction is < 3MeV, is it useless to go
underground ? \

Environmental radioactivity is present underground (Rn)

Detectors can be shielded passively
with proper Pb-Cu shield as on surface

BUT underground passive shielding is more
effective since u flux, that create
secondary ys in the shield, is suppressed.
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The shield of an HPGe-detector in an underground

— 10° % above ground laboratory is typically composed of a thick (15 25’1 cm)
'sn lead shield of which the inner 2-5cm are low in *'"Pb
J r - . . . .

- 10t (< 5Bgke ). Often there is an inner lining of freshly
— VETA Fossendorf produced electrolytic copper. If the radioactivity of the
= 10 PTR lead is very low. the copper shield need not be very thick
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= o2 JEC-IEMM [NGS L underground as the activation of the copper there is very
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exponentially. This i1s a clear indication that othe

102 sources which become more important are environmen
0 1000 2000 3000 4000 sopp tal radioactivity, neutrons from spontaneous fissiol
Depth [m w.e.] and (x.n)-reactions, and residual cosmogenic activatio:

from the above-ground production of the detector. I

Fig. 1. The integral background counting rate from 40 to post underground laboratories. the radon gas i
2700 keV divided ]}_"_. the mass l.]j.- the [;‘U-{_"]'}"Hli.i] 11]]' the best removed CEH."Eﬁ.I”"r" from the environment around th

HPCe-detectors i some CELLAR laboratones. The sohd hne detector.
shows the muon fluence rate in arbitrary units normalised to the
background counting rate above ground. All detectors hawve
only passive shielding.

M. Laubenstein et al. Applied Radiation and Isotopes 61 (2004) 167-172



Radon box

Low activity materials (Oxygen free copper)
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High current in gas target—beam heating
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Si detector
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High current on solid target—target stability
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25Mg targets for 25Mg+p experiment
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Stopping power at low energies is often obtained from extrapolations from high

energy data.

SHe(d,p

BUT, sometimes extrapolation fails!
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A. Formicola et al. Eur. Phys. J. A 8, 443 (2000)



The screening effect

In the laboratory at E<E_, the cross section is enhanced by the screening
effect of the electrons bounded to the target nucleus
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14N+p Ground state results

data from 390 keV to 135 keV
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