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   We want to install a glass window in the PXIE Ion Source vacuum box at CMTF. The ion source produces H- beams of up to 30 kV in energy with a current of up to 10 mA dc. Since there are electrons in the plasma of the ion source that can be accelerated to 30 kV, x-rays are a concern. To protect against irradiating someone looking through this window, a lead glass disk is placed on the window and held in place by four brackets that will be bolted to the vacuum box. This lead glass has a lead equivalence of 1.5 mm of lead and is 6 inches in diameter. The flange is 10 inches in diameter and has a view diameter of 5.38 inches.
   The intensity of the x-ray beam after passing through some material is given by:
I/I˳=exp[(-µ/ρ)(ρx)]
Where µ/ρ is the mass attenuation in cm^2/g , ρ is the density in g/cm^3 and x is the distance traveled through the material. The following table shows some materials that are in the vicinity of the ion source and compares their absorption to that of the lead glass:
	Material
	Distance (cm)
	µ/ρ (cm^2/g
	ρ (g/cm^3)
	I/I˳

	Aluminum
	2.3
	1.128
	2.7
	9.1e-4

	Stainless steel
	.15
	8.2
	7.8
	5.8e-5

	Copper
	.32
	10.92
	8.96
	2.5e-14

	Lead
	.15
	30.32
	11.36
	3.6e-23



Some notes concerning the above table. For the mass attenuation coefficient of steel I used the value from the NIST table for iron since stainless steel is 65% iron,20% chromium and the rest a variety of materials. Also the distance in copper is approximate; I scaled it off of drawings from D-Pace. This is the copper ring that surrounds the plastic insulator of the ion source to protect the insulator from sputtering and to absorb x-rays from the extractor region. The values for the mass attenuation come from the NIST tables.
[bookmark: _GoBack]   From this we conclude that the lead glass window will be effective in reducing any x-ray flux to an acceptable level. It should be pointed out that we have experience with these windows; at MI-31, where we have a 28 kV electron beam that is used for absorber tests; there is a window with a lead glass insert. In this case the current is as large as 200 mA; no x-rays are detected outside the window. 
