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Calculation of some RF dependent parameters for EPA

S. Bartalucci

A list of computed RF parameters is presented. 1In these calculations
only the case of very low beam current (Ig = 0) has been considered. The
dependence of RF parameters on intensity will be the subject of a subsequent

note.

The theoretical formulae are taken from Ref. [1]:

1) for the stable phase angle (synchronous phase) (Fig. 2):
1

2
®g = acos (- -(—%9)2) ) where V. is the cavity total voltage.
eVe

For phase stability 2 < & < &, Ug is the synchrotron
)

radiation loss per turn, which is given by:

Ug :.E Te Eﬂb 3 I and I = f.gg as from Ref. [2].
3 (mc€) P

The synchrotron integral I, has been evaluated from the published

values [3] of the vertical damping time constant:

at the beam energies of 500 and 600 MeV, giving eventually:
Up = 3.481 keV/turn and Ug = 7.235 keV/turn, respectively.

For the other beam energies considered in the calculations, the
600 MeV value is taken as reference and scaled with the 4th power of
Eo.

Physical constants: L 125.6636 m is the circumference of EPA

r = 2.817938 fm, c = 2.997925 « 10% m/s, m = 0.511003 MeV/c>



11) RF acceptance in the longitudinal phase space (Figs. 3,4):
1
AE _ (2 Ug AE

L —
Eo =hakg [‘COtan%' - (? - 85)])2 , where t 7

is the maximum acceptable energy deviation, h is the harmonic number and

a is the momentum compaction. Its value has been chosen according to

[3]:

a = 0.0341 for 400 < Eg < 500 MeV

a

0.0337 for 550 < Eg < 700 MeV

The anqular acceptance 1s given by:

AP = & - &), where the maximum elongations ®;, ¥, are such that:

cos®; + &; sindg = cos (W - Bg) + (n - Bg) sin &g i=1,2

A trivial solution i1s ] = ® - &, the other must be found by solving
the above equation numerically or graphically. Finally, the accept-

ance in the time domain is given by: At = A®/wgp

ii) Phase oscillation frequency (Fig. 5)

- ae Voh cosdg.d

fo=fo[ S]i'where fo = ¢/L is the revolution frequency.
s 2 n kg
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