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The RCS: Rapid Cycling Synchrotron

Intense Pulsed Neutron Source
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The operation of RCS

M In the early '80s, a head-tail instability was found.
It was cured with the addition of sextupoles.

lave: 5 UA — 11 UA

B The next threshold appeared to be from a vertical
instability. The cure was RF cavity phase
modulation (PM) later in the cycle.

lave: 1T UA — 15 UA




Observation of beam loss with Resistive Wall Monitor
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Spectrum with instability
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Conversion of beam position monitor signals
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In the vertical plane, instabilities in tail only, 2 modes

Mode O Mode 1

Difference




The oscillation starts from the tail

extraction

time

3 ms before extraction




Vertical Centroid Oscillation in the Tail
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Classical Head-Tail behavior (Garyete and Sacherer)

Classical head-tail

Figure 4 :
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We turned off the sextupole to induce a head-tail at RCS

BPM sum signal

BPM difference signal




CI ass | C al h ead _tal I at RCS SH_noSext_inj C(H): 1 turns at time 2.9170 ms

8.0e+001 | i

6.0e+001

4.0e+001

sum signal

BPM sum signal

0.024000

-2.0e+001

1.0e+001
5.0e+000
0.0e+000

BPM difference signal

-5.0=+000

delta signal

-1.0e+001

-1.52+001

4.0e-001 , : . . : .
3.0e-001 : ]
2.0e-001 : . : . : : a
1.0e-001

0.0e+000 F i) 'v-\_/-\ : : , _—
o 5 5 ;

-1.0e-001 e AT

2.0e-001 s 1 RS : - -

3.0e-001 - ° 3 ]

-4.0e-001 — : : : : ' :
0 50 100 150 200 250 300 350

phase (degree)

A ,
Argonne 14

Sum/difference

displacement




No sextupole, classical head-tail ,/
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Tail oscillation starts before beam loss
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Phase Modulation (PM) at 2f_ in the RCS
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Simulation, PM increase Ap/p

Ap rms’fp

0.006

0.005

0.004

0.003

0.002

0.001

0.000

benchmark case, no PM ——
benchmark case, w/ PM ————
reference line

0

14




Utilize the 3rd cavity
We can utilize the 3 cavity to increase the total
Vrf to iBr:_}crease )
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Simulation, higher Vrf increase Ap/ p

We can see that the increase of Vrf in the later
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Summary:

BT

he vertical instability is limited in the tail

BT

ne characteristics of classical HT instability is

different from our observation

B |nvestigating to use 3rd cavity to increase
threshold

B |nvestigating electron cloud effects in RCS




The end

Thank you
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