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The ratio of the deposited energy depends on the type of
particle (quenching), the simultaneous readout of two
channels provides a method for the discrimination of the
electro-magnetic background.
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Electrons and Photon provide no background, but what about neutrons ?

NN

Neutrons are the pr1nc1pal background for WIMP detectlon SO it 18 1mportant to
understand and simulate tk S
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The Neutron Interactions in G4NeutronHP

The interactions of neutrons are split into four different parts which are
treated as different models :

e differential

Inelastic Scattering (n,n'X) :
A variety of different reaction channels are supported. The data is
based on the ENDL evaluated neutron data libary.

Fission :
First to fourth chance fission are considered for creating the final state.

Radiative Capture (n,xy) :
In this case, the final state 1s given by the produced photons.
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Target : small cylinder of CaWO4 (4cm height, 4cm diameter)

Beam :monoenergetic neutrons of 10 MeV
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angular correlation of the neutron.

In the original code, the amount of low energy events is overestimated,

since the smearing due to the kinematics is absent.
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Calculating the Recoil Energy in a more sophisticated
manner

Two observables are given by GEANT4 :

- The direction of the neutron in the lab system
(The neutron has not the correct kinetic energy, its kinetic energy is given by E” = E+E )

- The length of the momentum vector in the CMS

py= = V5= (=, ) (s =(om, +m,. )

The given neutron energy in the Lab system is transformed in the CMS, then its
length is set to p..

The resulting vector in the Lab system is rotated in the direction of p .

This algorithm 1s applied until the resulting vector is close enough to p .
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Appendix : Missing Isotope Data in GEANT4

Cross-section data for several 1sotopes and elements are missing for bot elastic and
inelastic scattering!

Missing Isotopes:

H3 018 VSO

Only data for natural abundancy is given:
C,Mg,S1,CLLK,Ca,T1,Ga,Zr,Mo,In,Sn,W
No data given at all:

Ne,Sc,Zn,Se,Br,Kr,Rb,Sr,Y,Tc,Ru,Rh,Pd,Ag,Sb,La,Ce,Pr,Nd,Pm,Sm,Eu,Gd,Tb,Dy,
Ho,Er,Tm,Yb,Lu,Hf, Ta,Re,Os,Ir,Pt,Hg,Tl,all heavier Elements except U



