Effect of shielding materials for beam stop after first dtl tank.

I.Popova

To estimate amount of shielding necessary to protect people working behind concrete wall downstream the proton beam the simple cylindrical layer model has been developed. The source is modeled as a forward-directional point source (conservative approach) distributed inside 0.8 deg solid angle, which has the same spectrum as in the tallied area behind the beam stop. The intensity of source is calculated from the ratio between the number of produced neutron from the initial proton according previous running for real configuration. 1362 neutrons are produced by 1.0E+8 protons, then 1.3483e16 protons will produced 1.836E+11 neutrons. The number 1.836E+11 used in the tallies in the tally’s multiplier card (fm). 3 meters after the source are located the shielding cylinders with 1-m radii (Figure 1). The shielding cylinders consist of concrete or of combination polyethylene/concrete.

Table 1. The dose rates behind the concrete.

	
	2 meters concrete
	1.6 meters concrete
	20 cm polyethylene (borate), 1.6 meters concrete
	20 cm polyethylene (borate), 1 meter concrete
	30 cm polyethylene (borate), 1 meter concrete

	MCNPX input file
	Sh2
	Sh1
	Sh11
	Sh3
	Sh33

	Neutron dose, mrem/h
	0.0089
	0.324
	0.00157
	0.414
	0.033

	Gamma dose, mrem/h
	0.081
	1.32
	0.00435
	0.301
	0.026

	Total dose, mrem/h
	0.09
	1.64
	0.00592
	0.714
	0.059


This table presents the results behind the concrete wall after the beam stop downstream the proton beam. The volume f4 tally has been used to obtain results. This volume detector is located 10-cm after concrete wall and is a cylinder with radii 10-cm and 10 cm thick. The cylinder’s centerline is located at the proton beam centerline.

Fife configurations with different concrete wall thickness were calculated (Table 1). In some configuration appears the polyethylene.
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Figure 1. Model for shielding attenuation calculation.
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