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Frequency [MHz] TE/TM Couples to (R/Q)max [Ω]

801.4 TM010 TM01 45.3

1039/1044 TE111 TE11 2

1087/1089 TM110 TE11 12.5

1488 TM210 TE21 < 0.1

1541 TE211 TE21 < 0.1

1616 TM020 TM01 3

… … … …

800 MHZ cavity: Fundamental and higher order modes.

HOM Couplers: Narrow band coupler (left) and broad band
coupler (right).
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Tuned narrow band coupler transmission curves.

Narrow band coupler equivalent circuits for electric (top) 
and magnetic (bottom) coupling.

Broad band coupler equivalent circuits for electric coupling.

400 MHz and 800 MHZ cavity characteristics [3].

HL-LHC bunch characteristics

P+ 2.2e11

Bunch length [ns] 1

Bunch spacing [ns] 25-50

# (filled) bunch places (2604) 3564

β 1

Tgap [ns] 3200

HL-LHC bunch characteristics.

Exemplary model of a single 800 MHZ cavity equipped with a power
coupler and  two sets of narrow band and broad band HOM couplers.

800 MHZ cavity parameters.

Mechanical deformation of the 800 MHZ cavity with a 20º wall
inclination (top) and a 10º wall inclination (bottom), exposed to a load
of 20kN. The top cavity is 35 % stiffer than the original 400 MHz
cavity. The bottom cavity is 25% less stiff.

ACS Harmonic system ACS Harmonic system

f [MHz] 400.8 801.4 r1 [mm] 104.3 52

(R/Q)circuit [Ω] 45 45.3 r2 [mm] 25 12.5

V [MV] 2 0.8-1.6 lcell [mm] 320 140

QL 20k - 60k 11k - 100k Wall thickness [mm] 2.9 2.9

rb [mm] 150 75 Wall inclination [º] 20 10

rc [mm] 344 169.3

Sensitivity of the HOM frequencies, R/Q and Qext for different radii of the beam pipe [3].

Bunch centre

400 MHz and 800 MHz cavity voltage for flat 
top working point.

BS optimization BL optimization

BS BL BS BL

V800 [MV] 1.4 1.4 0.8 0.8

QL800, opt 429000 17000 41000 12000

Ig800, opt [A] 0.05 1.30 0.31 0.72

Pg800, opt [kW] 25 650 87 290

QL800, custom 100000 100000 11000 11000

Ig800, custom [A] 0.16 0.92 0.84 0.80

Pg800, custom
[kW]

57 2000 173 292

Harmonic system power requirement study.
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