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Outline

U Introduction
U 16 T dipole geometry

U Energy deposition in the cold section

x  How the picture will change according to the Machine, Energy, Geometry, and the
Coil Composition? (HEC, FCkh, and HELHC)

U Summary
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Motivation

A Quench limit is normally given in terms of peak power density

A A correlation betweenpeak power densitgnd the respective
proton loss density rate (p/m/syould give the possibility to
approximatelyindicate what can be tolerated on the cold
magnets

A For this study, collimators in the cold section (TCLDs) are kept
open

<<< high loss scenario 6f2h beam life timgBLT) >>>
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Main super conducting dipole

SC dipole FCehh HELHC LHC
Magnetic length (m)
Type
Beam separation in arc (mr
Coil thickness (cm)
Bore nominal field (T)
Yoke outer diameter (cm)
Coil Material
Coil density (g/cc)
Radiation length (cm)

FCChas | 9[ I / Qa
beam screen
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https://indico.cern.ch/event/656491/contributions/2920136/attachments/1629663/2597101/FCCWeekCosTheta.pdf

HE-LHC IR7 - Cold Losses

SixTrackFlukacouplingA distribution of the
FLUKAA1 3Sa G0KSasS G2dz0

aperture

particles that touch the collimators
KSa (2 RdzyLl G4KS LI

A Showeringecalculation in the cold section

FLUKA model of the IR7

Collimator settings (HEHC optics)

Length  Aperture
(cm) (@)

Primary 60 6.7 CFC 3

Collimators Material Number

Secondary 100 9.1 CFC 11

Active

Apmtaes O 11.5 tungsten 5

Join my talk this afternoon at 14:15
Room: Harmony (1st floor)
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https://indico.cern.ch/event/727555/contributions/3437131/

Power density in the cold section, no TCLD
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Most exposed SC dipole, no TCLD

. HL-LHC
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(Quench limit ~ 70mWi/cc  af the peak )
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With TCLDs (HE-LHC)
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FCC-hh cold losses

Collimator settings (FCGBh optics)
Collimators Length (M Aperture ( Material Number

Primary 0.3 7.6 CFC 2
Secondary 1.0 8.8 CFCMoGr 11
Active
Absorbers 1.0 12.6 tungsten 4

FromSixTrackFLUKA coupling

mm Collimator loss mm Warm loss mm Cold loss Dipole - Quadrupole s Collimator

A Assuming to have no collimators in the coli _ 1o

: £

section = 1-

§10_1j

A SixTrackFLUKA coupling dump the losses Elgs

at the start ofDS S04 cell 11RJ
) §10‘5
A FLUKA showering calculation up to the enc 10°

of the cell 11 ",

74800 74900 75000 75100 75200 s (m)
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Induced power density in the most exposed dipole
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Summary

A Losses in the cold section has been studied in order to correlatepbak power
densitywith the respectiveproton loss density rate (p/m/s)

A At HELHQw/o TCLD), the peak power density on the SC coiFis m\W/cc (and a
factor of 5 less in case with TCLDs)

A For loss density rate in the order of 1.3e7 p/m/si{o TCLL), the peak power
density in the FC&h main dipole is about a factor o higher than HEHLHC

A Peak power density varies according ENERGY-19 for low radial resolution and

asE1-36)or 3mm radial bins

\ M. Varasteh FCC Conference 2018RUSSELS, BELGIUM 25/06/2019| 12



Mohammad Varasteh
@)

g / CERN / EISTiBMI
m.varasteh@ cern.ch




Backup Slides



unit FCehh HELHC  HLLHC LHC

TeV
T

ppb

GJ
MW
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Recap of the FCC-hh IRJ warm section

Betatroncleaning insertion is in charge of protecting the

machine from losses

Other Missing TCP and

Energy, TCS jaws Warm
: L _ _ elements _
With shorter (and less) primaries and thicker jaws, 2 8% \3.8%1 _2.7% dipoles,
the maximum power collected by a collimator (for ' __15.4% Warm

12 min BLT) is below 100 quadrupole
S, 6.9%

k

Vertical primary

Horizontal
primary
Firstsecondary

about a factor of 5 I I
higher than LHC nnel wall

44.1% Beam pipe
M. Varasteh et al. (FCC Week 2018) 14.4%
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https://indico.cern.ch/event/656491/contributions/2930758/attachments/1629679/2597131/Varasteh_BeamLossInCollimators_2018-04-10.pdf

