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E.E. MetralMetral

LHC COLLIMATOR IMPEDANCE :
COMPARISON BETWEEN THE NEW 

GENERAL FORMULA AND THE THICK WALL
FORMULA WITH INDUCTIVE BYPASS (which 

was used until now)
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Plot of the total vertical impedance (1/2)
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Plot of the total vertical impedance (2/2)

100000 200000 300000 400000
w

4.5µ108
4.6µ108
4.7µ108
4.8µ108
4.9µ108

Im HZyL General formula

1µ1072µ1073µ1074µ1075µ1076µ107 w
1.5µ108

2.5µ108
3µ108

3.5µ108
4µ108

4.5µ108
5µ108

Im HZyL

100000 200000 300000 400000
w

4.4µ108
4.5µ108
4.6µ108
4.7µ108
4.8µ108
4.9µ108

Im HZyL Thick wall formula with 
inductive bypass

1µ1072µ1073µ1074µ1075µ1076µ107 w
1.5µ108

2.5µ108
3µ108

3.5µ108
4µ108

4.5µ108
5µ108

Im HZyL



Elias Metral, LCE meeting, 20/02/2004 4

Collective tune shift for the most unstable coupled-bunch mode 
and head-tail mode 0 (1.15e11 p/b at 7 TeV) 

( ) 410546151.049307.7 −×+−=∆ jQyGeneral formula

Thick wall formula with inductive bypass used until now for the 
computation of the LHC collimator impedance

( ) 41054575.045226.7 −×+−=∆ jQy

⇒ Less than 1% of error for the real part of the tune shift 
⇒ Less than 1‰ of error for the imaginary part of the tune shift 
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