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Abstract

1 Model
The energy deposition in the Tevatron electron lens was simulated with the MARS15
code [1],[2]. The model includes two last quadrupoles upstream of the proton dump (pro-
ton direction), proton kickers, proton and antiproton dumps and the electron lens. An extra
shielding element was added to the model to check out how the shielding affects the energy
deposition in the electron lens. The extra shielding element was assumed to be made of
iron with the same aperture as the aperture of a drift pipe. The transverse dimensions were
same as the ones of the beam dumps. An elevation view of the model with beam tracks is
shown in Fig. 1. The energy deposition due to dumped proton beam only was simulated,
since that due to albedo of the antiproton beam is negligible compared to the above. The
proton beam intensity was 1013 protons per dump.

2 Simulation Results
Energy distribution plots with and without the extra shielding block are shown in Figs. 2–5.
The maximal energy deposited in the super-conductive coil of the lens are:
115 ± 3 mJ/g for no-shielding model and
1.12 ± 0.11 mJ/g with the shielding block.
A word of caution is here. Even through the last number is below the quench limit of
1.6 mJ/g, prediction uncertainty due to simplified geometry representation can be as high
as a factor of 2-3. Given the proximity of the quench limit and the prediction it would not
be conservative enough to guaranty the normal lens operation during the beam abort.
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Figure 1: Elevation view of model.

3 Recommendations
It is recommended to add extra shielding. The shielding should be as close to the pipe
as possible. Generally speaking, the shielding block should cover the coil of the lens.
The shielding should extend at least 10 cm over each side. The length of the shielding is
maximal possible. See if the lens quenches during the beam abort, and if it does then turn
it off before a planned beam dump.
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Figure 2: Energy deposited in the electron
lens. Elevation view.

Figure 3: Energy deposited in first 30 cm of
the electron lens. Cross-section.
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Figure 4: Energy deposited in the electron
lens in model with the shielding block. Ele-
vation view.

Figure 5: Energy deposited in first 30 cm of
the electron lens in model with the shielding
block. Cross-section.
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