PIP-11 Linac Beam parameters and Intrabeam Stripping
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Relative rms momentum spreads
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Tune shifts due to beam space charge
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Particle loss due to charge stripping intrabeam collisions

Results of numerical simulations from "Stripping H- in low energy collisions with Antiprotons”, Phys. Rev. A., v33, N.3, p.33

Brel = Opg-(0.015 002 0.03 0.05 0.1 02 04 0.6 1) nh:=0.8

Ogim = 107 (0.4 20.3 332 40 37.7 343 338 265 19.1)
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Esimate of radiation in SC linac
Properties of particle passage through iron
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Radiation estimate a formula coming from Tony Leveling
Neutron radiation from primary proton or H- beams dominates
shielding concerns for personnel protection.Dose in mrem per

proton at a distance r ft from the loss point and at an angle of 6s
degrees with respect to the beam direction. The proton energy E

is measured in units of GeV.
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worst case estimate we assume that the prompt radiation is 20 rem/hour. Taking into account that 1 rem = 0.01 gray we obtain
the worst case estimate for yearly dose: 20-0.01-24-365-50 = 8.76 x 104 Gy=1.7 kGy*foot/year

0.2:24-365 = 1.752 x 10°



The following table shows radiation quantities in SI and non-5l units.

Quantity Mame Symbol Unit Year @ System
. esu/0.001293 g
Exposure (X) réntgen R ) 1928 | non-Sl
of air
ergsg™’ 1950 | non-SI

Absorbed dose ]

(D) rad rad 100 erg-g~ 1953 | non-Sl
gray Gy Jekg™! 1974 | Sl
curie Ci 3.7 x 1010 571 1953 | non-Sl

Activity (A)
becquerel Bq 5 1974 | Sl
rédntgen equivalent 4

Dose equivalent man rem 100 erg=g 1971 | non-5i

(H) : -
sievert Sv J=kg 1977 | Sl

, 2 2 SI(m

Fluence (@) (reciprocal area) cm™=orm 1962



















