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Clarification on the e-cloud heat load 

and spare capacities in the triplet and 

arc magnets

Available capacity for all beam screens is to be shared 

between Arcs, IT, SAM’s,

This global capacity will be reduced from ~6kW (LHC) 

to 3kW (HL)

This is valid until a local capacity is reached (size of 

capillaries, valve body)



Increased capacity thanks to «capacity 

transfer» (mainly from 1.8 K circuits)

From LHC 

Assessment

From extrapolations 

and new calculations

Evolution of the beam-screen 

heat loads from LHC to HL-LHC

x 1.9

x 1.7

x 1.0

Installed capacity for the BS circuit7.6 kW

~ 3 kW

Capacity for 
e-clouds, etc.

~ 6 kW

Less available capacity for 

e-clouds, transients and 

unknowns:

• LHC ~ 6 kW

• HL-LHC ~ 3 kW

The assessment of mitigation 

measures for e-clouds is needed to 

anticipate “bottlenecks”.

e-clouds not included!

~8.4 kW * (achieved during operation)

~e-clouds
(+unknowns)

~Run2016*

for transients

* i.e. Fill 5448 (2220b)

?

w/o e-clouds!

ST

SR

IC

ST
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IC

~12.0 kW

~10.1 kW

Highest theoretical** limit achievable with a 

«capacity transfer» from 1.8 K.
** assumes design values and constant hardware 

performance despite the change in working conditions.

Example S2-3

Complete status update      

by D. Berkowitz in // session







Estimated heat loads on the 

beam screen circuit of SAMs

80%

100%

Valve 

opening :

Example with average values:

Valve opening to become limiting factor in Run3.

 Change of valve seat is recommended at LS2.

 Measurements indicate that this is already the

case in Run2 for some magnets.

e-clouds are significant on SAMs for HL-LHC!

e-clouds on Q5+Q6+Q4D2 will require ~600W at 4.5-20 K.

 This is ~20% of the 3 kW available for e-clouds.

 Surface treatment on the BS pipes could restore 

valuable capacity.

Clear discrepancies between measurements and theory.

 Detailed analysis of measured data for 

static+dynamic is mandatory to perform correct 

extrapolation (and improve understanding).












