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Introduction

As well known, DAFNE is a positron - electron collider

at low energy (1.02 Gev) working since 1997 at Frascati,
near Rome

DAFNE has a linac, an accumulator ring, two transfer
lines and two ~100 m main rings with 1 or 2 interaction
point

The two main rings are perfectly symmetric but the

storable maximum beam currents are always been very
different

No evident limit for the e- current (1> 2.4A)

Positron current limited a strong horizontal instability to
~1.1A (single beam), or <1.4 A (in collision) in the past
years

During this 2008 run, e+ current limited to less than
800mA. Of course this behavior has requested new
Investigations




Positron grow-damp record made switching off the
horizontal feedback, 1=575mA, 105/120 bunch

[October 14, 2008]
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Horizontal e+ grow-damp analysis, I=575mA,
105/120 bunches [October 14, 2008]
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grow rate (1/ms)

e+ rings, horizontal grow rates, Imax=575mA,
105 bunches [October 14, 2008]

Positron Horizontal Grow Rates, 105 bunches, mode -1 [10/14/2008]

Grow rates
are very fast
and are linear
versus beam
current

1 1 | 1 |
500 550 600 650 700 750 600
| beam (m#&)



e+ rings, vertical grow rates, Imax=650mA,
105 bunches [October 14, 2008]
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Oscillation frequency (KHz)
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In the past years the trouble was much smaller!!!
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e- ring, 1=1140mA, 100/120 bunches
|October 7, 2008}
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e-, 1I=1140mA, 100/120 bunches,
unstable mode=1, [October 7, 2008]
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e- ring, Imax=1.5 A, 100/120 bunches

Electron Horizontal [line] /Yerical [*] Main Ring [oct0708]

|October 7, 2008}
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Why ?

» Why the different behavior between e+ and e-
beams in terms of maximum current?

« Why much faster instability grow rates ?



e+ Instability characterization

» studies to restrict the possible sources of
Instability

 grow-rate studies versus:

« Solenoids on/off [Oct 03 2008]
* [Bxinthe RF cavity  [Oct 23 2008]
« AvxinPS1-PS2, +0.5 [Nov 04 2008]
« AvxinRCR, +1 [Nov052008]
« Orbitinthedipoles [Nov 10 2008]



e+ Instability behavior switching
solenc)lds off (blue) & on (red)

Positron hor tlgwt [0ctD208], solen dOFF(bI) solenoid on (red)
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 Switching off the solenoids installed in the positron ring
the grow rates of the e+ instability does not change



e+ 1nstability grow rates by halving Bx
In the RF cavity

Positron Grow rate, 105 bunches, 10/14/2008(blue) and 10/23/2008 (red)
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Conclusion: the instability does not depend on hypothetical
high order mode in the e+ RF cavity



e+ 1nstability grow rates versus Avx in
PS1-PS2

Positron Grow rate, 105 bunches, Oct/14/2008 (blue) & Nov/04/20085 (red)
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e+ 1nstability grow rates versus Avx in
PS1-PS2 and RCR
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e+ Instability grow rates versus orbit In
the main ring dipoles
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e+ Instability grow rates versus orbit In
the main ring dipoles
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The solution

Observing the linearity of the horizontal instability,
growing > 70 (1/ms) for Ibeam>800mA

Considering the further energy given to the instability
by the injected bunch, kicked in the horizontal plane

We decide to double the feedback power from 500W to
1kW, but we lack power combiners to join other two
250W amplifiers

We decide to test another pickup (to see If less noisy)
and to use the spare striplines of the injection kickers

Due to the fact that in this way the feedback betatron
phase advance would have to be different from the other
system, we decide to implement two complete different
horizontal feedbacks




New e+ Transverse Horizontal Feedback

The damping times of the two feedbacks add up linearly

Damping time measured:

~100 ms-1 (1 FBKSs) =» fb damps in 30 revolution periods (~10 us)
~200 ms-1 (2 FBKSs) =» fb damps in 15 revolution periods (~ 5 us)
The power of the H FBK has been doubled

Injection KCK

NEW H FBK
reference pickup

KCKPL101

KCKPL202

NEW Horizontal FBK



The current limit has been exceed

In 105 bunches 1=1.07A
In 120 bunches [=1.1 A  keeoemrear

VUG H 001 UG ELT 03

VUG EST 02 _,——~—-"”_ ﬂ _@:'

L Y

-

[2 Opened at: 1052108 04:02:52 FM

]

28E-0 [ _ VUG ELT 02
¥
1.1E-10

&

DCTRP2001 W

4 5E-10
11E-7 WG ELT 01

EI':LJ:I:I M e 1071 61
I Resurme Acq < Ibutiered [ 1000 MEHAES

B+
ST [PE]M wait [I'T'IS] O 7 1 3 7 m @Efl._[jllj:jll._.lT
- =~

e

|\

- ! lr W ol -,Ir o JI' ]l' I' f w P re b
r.......Jr-.._,.f'--...f"'-4' 3 AR R ATATN ,/Eam 1
N

|

A4E EI. YIUGE ELZ 03

1

2 00d

| e
.“-——-_:_ E VUG ELS 03

WG ELZ ™1

I I I I I I I 1 I I
2.00 4.00 5.00 8.00 000 4200 4400 4600 1300 200

10560
0.00 I
Calibrate | 105 bunch Tirme Span [<] o _
—— SIS Vacuum is still poor at this current




Single horizontal feedback:
I=560mA, mode -1 [=119],
grow=34.5 (ms-1), damp=-104 (ms-1)

a) Osc. Envelopes in Time Domain b) Evolution of Modes
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Double horizontal feedback:
|I=712mA, mode -1 [=119],
grow=43.7 (ms-1), damp=-233 (ms-1)

a) Osc. Envelopes in Time Domain b} Evolution of Modes
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Grow rates at higher e+ current
controlling instability by 2 feedback

Positron Horizontal Main Ring Grow rates [21 Oct 2008]
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Grow rates at higher e+ current:
the unstable mode changes and
becomes slower !

Positron Horizontal Main Ring Grow rates [21 Oct 2008]
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Conclusions

It seems evident that the beam current limit in the e+ ring is
due to an e-cloud induced instability.

More power on the horizontal e+ feedbacks help in keeping 1+
MAX as higher as possible.

Two separate feedback systems for the same oscillation plane
work in perfect collaboration doubling the damping time

Damping time in 4.3 microsecond I.e. in ~13 revolution turns

The measurements show a good agreement with e-cloud model
and simulations (See Theo Demma’s talk)

Further investigations at even higher beam currents can
Improve the knowledge of the instability behavior



