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Material from past presentations (D. Calzolari, J. Manczak, C. Rogers) and from today’s slides by J. Manczak



What does the ‘spent heam’ consist of?

With a 1.8\ target, e18=16.5% of the protons Jhdon e
do not interact (D. Calzolari, 2023 IMCC). For Momentum distribution of particles
a 4MW proton beam, this alone is 640 kW! arriving at the end of the 24M taper
But the collision secondaries are also there... 1.0 — ros  (
We can break down the particles entering the — _ o oL
chicane into 3 groups: € 06 — e os

= Low-energy (below ~2 GeV) =y

= Intermediate energy (2-8 GeV) E .

= High energy (> 8 GeV) . | | l )
These particles behave differently under the 0 2 4 6 8 10

Kinetic energy [GeV]

solenoidal field in the tapering and chicane In total, ~1.16 MW of power (for a 4 MW beam)

enters the chicane after a 24m tapering (J. Manczak)
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https://indico.cern.ch/event/1250075/contributions/5342888/attachments/2668976/4625922/target_calzolari_annual_meeting_2023.pdf

Chicane options after the tapering (J. Manczak)
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Chicane options after the tapering (J. Manczak) - 1
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Shielding idea (J. Manczak)

JULI,

- .J. .’.I

The cylindrical shielding of the tapering continues into the chicane, where it splits into two:

One continues straight
towards the aperture

The second follows the
curvature of the chicane
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This portion of shielding is
crucial, and takes a lot of p
(first estimate: 27 kW for a
beam — see J. Manczak’s t

—
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Allows the high-energy particles to exit without
depositing their power in the chicane

Protects the coils from lower-energy particles,
minimizing the impact on the yield




Yield and radiation load comparison
J. Manczak /;‘\Ué‘&%%ﬁﬁ?d”:!

ollaboration

Configuration M*/proton M/proton mmt/proton m/proton Max abs dose | Peak

[MGylyear] DPA/year
END TAPERING /
REFERECE 0.053 0.045
MAP Chicane 0.22 0.19 0.026 0.021 -
Small_extractlon_, small 0.21 018 0.022 0.019 ~1000
shielding, no shift
IncApt, no shift ~100 0.0035
SHIELDED 0.20 0.17 0.018 0.016
IncApt, no shift ~4000 0.025
NOT SHIELDED 0.21 0.18 0.019 0.016
IncApt, x shift ~80
SHIELDED 0.17 0.14 0.013 0.011
INCAPL, x Shift 0.17 0.14 0.013 0.011 ]

NOT SHIELDED
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Alternative idea: extracting the spent beam ‘early’

‘ Tilted target

Recently revisited by C. Rogers, finding an
ideal tilt of around 10 degrees

Particle trajectory: .
max precision vs§ 1 cm’ stepsize
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Energy fluences: general profiles

"  Considering the kinetic energy of the particles, the fluences profiles are drawn. With those, we can estimate the

aperture needed to extract the spent beam.

Radiance (average

0400 600 800 1000 1200 1400 1600 1800
2z [em]

| Relative power fluence per particle species |

p ne/m w/p ¥ e'/fer
0.38 0.037/ 0.014/ 0.001 0.0058 /
0.019 0.008 0.0058
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Energy fluence (last portion)
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Also examined in the past by D. Calzolari (2023 IMCC)
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https://indico.cern.ch/event/1250075/contributions/5342888/attachments/2668976/4625922/target_calzolari_annual_meeting_2023.pdf
https://indico.cern.ch/event/1525862/contributions/6418871/subcontributions/538537/attachments/3031482/5351854/2025-03-11_proton-extraction-thoughts.pdf
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