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Verification of the longitudinal feedback topology in SIS18
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Introduction Measurement Results

To damp oscillations of bunched beams, SIS100 will be In 2014 individual bunches have been tracked sev-
equipped with a bunch-by-bunch (BxB) longitudinal feederal times over complete SIS cycles at harmonic number
back system (LFB). This helps to stabilize the beam, t6 = 2 andh = 4. In particular, coupled bunch oscillations
keep longitudinal emittance blow up low and to minimize(Fig. 2), as intentionally excited on Oct. 16th, can now
beam losses. The proposed LLRF topology of the closdie detected using the DDS-triggered demultiplexing of the
loop system is, in some aspects, similar to the beam phaseam signal (Fig. 1, bottom left).
control system [1]. The difference and challenge is mainly b

. . . unch 1
the BxB signal processing followed by the generation of p
a correction voltage in dedicated feedback cavities. The 3°
adapted topology was verified at SIS18 during a beam tim? 20
in 2014 using LLRF prototype subsystems and the two fe'é 10
rite acceleration cavities. 3
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Instead of applying the frequency correctidrf to the ] ) )
group DDS, i.e. tall accelerating cavitiesthe phase cor- Figure 2: Waterfall plot of single bunches /at= 2 with
rection Ay is converted into an additional, phase shifted®XB phase detectiony (white lines) using one DSP sys-
RF signalAw and fed intodedicated feedback cavities- €M per bunch for an out-of-phase excitation.
sulting in an I/Q modulation of the total voltage,:.; Seen
by the beam (Fig. 1, bottom right). Copies of the se-

tups shown in Fig. 1 are used to determine the excitatid} o
b g ttop was generated for the first time on Oct. 18th. The

d th ired ti It f h bunch
an @ required correction voltage for each bunch (a gﬁhieved damping of dipolar bunch oscillations shown in

mode). The gray-shaded paths were cut to length to rea 3 (right) i  of princiolefor th d |
all interaction points with the same time delay. During ac!:'g' (right) is aproof of principlefor the proposed topol-

celeration, the phasg(f) has to be set according to the 99 of the longitudinal feedback system.

frequency-dependent phase response of LLRF components
30

A triggered LLRF signal (Fig. 3, left) providing the cor-
ction voltage for an individual bunch (cf. Fig. 2, left) at

. F
and cavity system. = T %
w - —
g 20 &
= 4
£ 2
© 2 0
[ IF 21.4MHz Ap g£10 - 4
i
: . — )
PD Fast PD Offset |IF| PD | CLK FOH\ 0 E = N = =
MIXER “—| AGC ER LO | FGEN | 28 3MH: Af — >
Adapter|  Adapter |Adapter|  Adopter,  Adapter Adapter 0 2m 4
IF+RF | IF+RF] | IF+RF| T from Ref. Backplane Backplane RF phase in rad time in ms

[

1404404044 FIPILIILIY

MUX
Switch

Figure 3: BxB LLRF correction signa\u (left). Damping
of dipole oscillations in SIS18 on Oct. 18th, 2014 (right).
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