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Proton Driver ] Front End Acceleration | Storage Ring
The Challenge
10% of the energy of the proton beam that drives a Neutrino Factory—is e T S - e— < h
transported into the muon-capture solenoid channel, mostly via scattered \ g & [uB|E £ E 3 ( weev ),
beam protons and protons from target-nucleus breakup. A chicane in the g E‘ 255 2 = o e =0.75km
n—W Decay Channel removes higher-energy protons from the beam an £k E"; g £ Acceleralor Types:
Be absorber removes lower-energy ones. But, the superconducting coils of S Linoe (RLA), FFAG -
the chicane must be protected against radation damage by the deflected proton
protons by an internal shield of He-gas-cooled tungsten beads. The e o ahasibics
radiation level must be reduced to the “ITER Limit” of 0.1 mW/g for a 10- Sl ﬂ'
year operational lifetime. target ! L
We present MARS15(2012) simulations of shielding scenarios to station J||=|_]J_|q|||!g|1|||||mmmtrnmmﬂil bend
achieve this goal. -.;.:;:;- back
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Shielding Scenarios
The nominally circular muon beam of 30 cm radius becomes elliptical with 42 cm vertical radius at the center of the chicane due to “curvature drift.”
Scenario 2:
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Results of MARS15 Simulations: These scenarios come close to providing sufficient shielding everywhere.
10° ] DEposiFed power density_. mW/g 10° ] ) DEpnsi_ted power densit:_f. mW/g
oo e Future Studies:
. _ 107 L M T c ikl Consider elliptical
g SN - £ ol “W' i | ) ' beampipe inside circular
2 / /// \ [ Rl | | N | coils, which would add
g i S 1‘\ﬁ R g o1 i thickness to the shielding
X a-\/ K N g 1”'". where most needed near
3 0l .'fl". N A ' g 7 the center of the chicane.
E- I| .I E_ 10-J
é 10 .-’/\/ [ — unform shielding 35 cm g ]_:u.u.n ["— uniform shielding, 35 cm Use MARSlS Wlth MCNP
/ 40 cm around the center, 30 cm elsewhere - 40 cm around the center, 30 cm elsewhere data tables to model better
i 0.10 mW/g SC aperation limit 10 0.10 mW/g SC operation limit the energy deposition by
10°% L T T T T " I 1012 L T I I L T T
1 @ Diilzancc frurfihc targezte.‘m ® * * w Dizs;:ancc fruf;'\‘thc targze?. m ® * IOW_energy neUtronS
\- 4

*Email: psnopok@iit.edu
Work supported in part by US DOE Contract No DE-AC02-98CH110886




