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GEANT4 simulation
E570 setup

X-rays are generated in the target uniformly

this simulation the aluminized Myler-film used as super-insulator is ignored.

Figure 1: KEK-PS E570 geometry near the liquid 4He target.

1.1 π− beam profile

The π− beam profile at z = 0 mm corresponding the center of target is shown in Figure 2.
This profile is calculated from E549 data and the fitted Gaussian is used to generate the
simulation beam.

The number of π− which hits the foils is shown in Table 1 when 1 million π− beam
is generated. The X-rays are radiated when π− hits the foils, and detected by SDD. The
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The resolution is assumed as
a function of “constant noise” 

and “Fano factor”

170 eV FWHM@TiKα1



Incoherent scattering cross section 
of Liq-helium-4

density = 0.145 g/cm3
A = 4.003 g/mol
Na = 0.218×10^{23} Atom/cm3

Liq-He-4

photon energy [keV] barn/Atom
6.00 0.8385
8.00 0.9785
10.0 1.059
15.0 1.145
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reaction rate of 1 cm thickness of liquid helium-4 
~ 1- exp{-0.0218} = 2.16 [%]
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KHeXLα (6464.0 eV)

This lower-side tail cause
~-9 eV shift on the 

centroid of the Gaussian.
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This lower-side tail cause
~-12 eV shift on the 

centroid of the Gaussian.
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This lower-side tail cause
~-10 eV shift on the 

centroid of the Gaussian.
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