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Introduction

. FCC-hh arc cell beam-gas interaction
. Impact of secondary showers on magnets and electronics.
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Updates

Old

Cooling channel

Secondary chamber

Sawtooth surface

Primary

chamber

Perforated baffle,
enlarged
(periodic)

Beam Screen

* New scheme for dealing with
synchrotron radiation effects

« Better vacuum quality and lower
electron cloud density

* |. Bellafont:

“Study on the beam induced vacuum effects
in the FCC-hh beam vacuum chamber”,

this conference, Wednesday, 8:30 am




Lattice Element Updates
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Previous  Updated Additional increase in beam — beam
Radius [cm] Radius [cm] separation: 20 -> 25 cm
MB Cold mass 45 37
MQ Cold mass 32.37 24.87
MB Coil 8.1 8.1
MQ Coil 5.672 5.922




Power density: steady state losses
(as opposed to transient losses)
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Secondary Trajectories

xAXis = 0.1*zAxis




Secondary Trajectories

xAXis = 0.01*zAxis
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Secondary Trajectories

m
|
5 Split into inner- and outer- ring scoring
0.8
% ® x>0
E 06 :", :*t ® x<o
-g 1] » » L]
0.4 5 . | | — L) | | 5
) j i S » b‘\!q M » ",
Q W“ L/ > .t » Lt
= i i N e and ."\M K
q;_, 0.2 T . ! | K ! e
£ 30 35 40 45 50 55 60 65
iV s [m]
©
)
o




Secondary Trajectories
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Secondary Trajectories
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Secondary Trajectories
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@ Updated Lattice
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Energy deposition on colls
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Energy deposition on colls

beam D o
1.?5-_ @ Updated Lattice
] Previous Lattice
- Peak power density

— 1207 o in coils:

c 2 1.6 mW/cm?3

= 1] 3 Corresponding to a dose of:

£ ‘ 4.1 MGy y!

2 1.001 10° I _

> Pessimistic gas density, 200x

o density achieved currently in)LHC

D 104

< 0.75

2 ,

o t .

(a1 b

« 0.501 N " "

® | t ot st d

. k \VW"%E\WA:. i‘\.-/“ kit
0.25- W A v i/ \J \
0.00 1

o 2 4 6 8 100




Power Per Element (Cold Mass)

Updated design of beam screen provides less shielding for coils and cold mass:
Each beam screen now absorbing ~5% of power loss density as opposed to 16% previously.
86% absorbed by cold mass, 73% previously.




Radiation to Electronics

. Scoring mesh in location of power converters/electronics
. Direct comparison with previous results

Normalised to 10’ s
. ~1 year beam operation

100




Dose on Electronics
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Dose on Electronics:
Combined Beams
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R2E impact - HEH
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Summary

- New beam screen design has impacted energy deposition on coils and

cold mass
. Now only 5% on beam screen with 86% on cold mass
. Higher peak power density 1.6 mW/cm?3on coils

- R2E outcome: an increase in radiation to electronics under beamline
. Maximum dose: 400 Gy yr!
. Maximum high energy hadron fluence: 1.2e11 cm=2yr?!
. However, the gas density used ~200x greater than achieved currently in the LHC




Thanks for listening

james.hunt@cern.ch

Special thanks to
|. Bellafont







