LHC COLLIMATOR TRANSVERSE IMPEDANCE

L. Vos

1 INJECTION

D. Angal, L. Vos, Coupled Bunch Instabilities in the LHC, EPAC 2002 :
Budget transverse impedance (resistive, H,V)

45

57 M/m

Includes contribution single graphite collimator (estimated aperture and ) :

0.3

1.1 M/m

Impedance of all graphite collimators with correct aperture and  (2003):




13.3

16.8 M/m
New total :




58

73 M/m

Can be handled by transverse feedback

2 HIGH ENERGY

D. Angal, L. Vos, Coupled Bunch Instabilities in the LHC, EPAC 2002 :
Budget transverse impedance (resistive, H,V)

84

118 M/m

Includes contribution single graphite collimator (estimated aperture and ) :

2.2

7.9 M/m

Impedance of all graphite collimators with correct aperture and  (2003):




841

1017 M/m
New total :




923

1127 M/m

So what ?
Collisions

Feedback OFF
stability by Landau damping, margin : factor ~4
No collisions

Operational complication : increase feedback gain G by factor ~10 before collimators close

No effect specifically related to increase in gain or ZT
Steer beams into collisions

Feedback ON with high gain

L. Vos, Transverse Emittance Blow-up from Dipole Errors in Proton Machines, EPAC 1998 

L. Vos, Damping of Coherent Oscillations, NIM 1997
· a) feedback active (Landau damping insufficient)

emittance blow up proportional with tune spread (independent of G)

· b) feedback not active but still ON (Landau damping sufficient)

emittance blow up proportional with G2
but much smaller than a) even for extreme G=0.01

Conclusion

FEEDBACK GAIN (~ZT) HAS NO EFFECT ON EMITTANCE AT 7 TEV/C
