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Hardware

Commissioning Goals

@ Update and configure three bunch-by-bunch feedback
units (iGp12);

@ Create a front-end hybrid network to generate Ax, Ay, and
¥ signals;

@ Time feedback channels to the beam, demonstrate
stabilization in three planes at 629 MeV;

@ Demonstrate bunch cleaning, study fill pattern control;
@ Train MLS staff in system setup and operation.
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Hardware

Hybrid Network

@ Button BPM - low
sensitivity at 1.5 GHz -
transitioned to 3 GHz
striplines;

@ Hybrid network composed
of Anzac H-9 and H-183-4,
Merrimac HIM-4R-9.5;

@ H-9 inverts its outputs -
used Mini-Circuits
ATDL2-18/TB-94A for

output.
izl
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Active Electronics
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Hardware

Active Electronics

@ Three baseband
processors (still to be
mounted);

@ Combined front/back-end.

izl
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Temperature Control

Temperature Stabilization in FBE-LT

@ FBE-LT integrates
temperature measurement
and fan speed control;

@ EPICS feedback loop is
used to control the
temperature;

@ Improves phase and
amplitude stability.
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Front-end Calibration: Transverse Plane

Horizontl calibration at 1.00 mA, cal = 58.4 countsimAimm

= @ Set up controlled orbit bumps in X
and;
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Horizontl calibration at 1.00 mA, cal = 58.4 countsimAimm

ﬁ @ Set up controlled orbit bumps in X
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Calibration

Front-end Calibration: Transverse Plane

Horizontl calibration at 1.00 mA, cal = 58.4 countsimAimm

ﬁ @ Set up controlled orbit bumps in X
and,
@ Measure bunch signal displacement

in ADC counts;

@ At 2 mA per bunch ADC LSB
corresponds to 8.6 and 7.6 um in X
and Y respectively.
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Calibration

Longitudinal Calibration

@ Sweep phase shifter over 360°;
@ Record bunch signal (average);
@ Calibration factor of
62.5 counts/mA/degree;
@ At 2 mA per bunch ADC LSB is
8 milli-degrees (44 fs).
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Longitudinal Grow/Damp Measurement

a) Osc. Envelopes in Time Domain
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@ Open-loop growth at 86 mA
shows modes 43, 71, and 12;
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Longitudinal Grow/Damp Measurement

i
0.15
e 0.1
'(m; 0.1 %
0.05
goos g
o mﬁ o el
A =
o 20 1 -W/ 1
Bunch No. Time (ms) Mode No. 0o Time (ms)
c) Oscillation fregs (pre-brkpt) d) Growth Rates (pre-brkpt)
“
. ‘
e
N ‘ @ Open-loop growth at 86 mA
I @
fus = ' hows modes 43, 71, and 12;
. shows modes 43, 71, an ;
Qg.'e € °
4.45) o .
0.5] -
) . @ Very fast feedback damping;
‘0 20 40 60 80 00 20 40 60 80
Mode No. Mode No.
“
-]
-]
N 846 ~-10]
I @
s 14 £
Taaq == ®
g )
g & 30
.

(

8 20 40 60 80 20 40 60 80 .
Mode No, Mode No. 6Jflﬂj %{)r



Beam Commissioning
oe

Grow/Damp Measurements

Longitudinal Grow/Damp Measurement

a) Osc. Envelopes in Time Domain b) Evolution of Modes.
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° | @ Open-loop growth at 86 mA
ottty . shows modes 43, 71, and 12;
Jot @ Very fast feedback damping;
 doemmmiw | powsmpesnn @ Resistive - minimal tune shift.
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Residual Motion

Longitudinal Steady-State Record

) Osc. Envelopes in Time Domain b) Evolution of Modes

@ Steady-state data from the
longitudinal plane;

@ Bunch signals filtered in
70-102 kHz range;

@ Mode 0 is driven by RF noise,

others are at the noise floor;
§ oo @ Average oscillation amplitude
is 14.4 milli-degrees (80 fs).
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Residual Motion

Horizontal Steady-State Record

a) Osc. Envelopes in Time Domain b) Evolution of Modes
"

0.015. i .
%°°‘|””"‘f”’f @ Steady-state data from the

‘[H horizontal plane;
e @ Filtered in 1120-1170 kHz
range;
@ All motion is at the noise floor;
O @ Average oscillation amplitude
f ] is 5.5 um.
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Vertical Steady-State Record

a) Osc. Envelopes in Time Domain b) Evolution of Modes
"

A W M(V w\ @ Steady-state data from the
il i JM i "»20 vertical plane;
e e e @ Filtered in 1430~1480 kHz
range;
@ All motion is at the noise floor;
IR @ Average oscillation amplitude
is5 pm.
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Bunch Cleaning

Every Fourth Bunch

@ Vertical plane - excite the
—r unwanted bunches, keep
T — o others under feedback
I J —— | ool
e ] [ S —] @ Successfully used to
o o create single bunch as well
§ 5= - as other fill patterns;
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Every Fourth Bunch

@ Vertical plane - excite the
—r unwanted bunches, keep
ID=IGPF:Y |
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Bunch Cleaning

Every Fourth Bunch

@ Vertical plane - excite the

—r unwanted bunches, keep
ID=IGPF:Y |

P —————— others under feedback

% I ijm : 3 _— control;

e @ Successfully used to

= v e create single bunch as well

§ 1 e as other fill patterns;

T | e @ Somewhat touchy due to

T i e high bunch-to-bunch
o 24 wmmses 1 [meee] oo S 218 7Sk . .

e @ B F =m0 2 coupling in the back-end;

@ Traced to the response of

the power amplifiers. (@rmm %ﬁ/
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Bunch Cleaning
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Mean ‘Mas RMS channel (fitered)
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Shows

) @ Hot off the press - a ramp
=— — pattern created by M. Ries.
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@ Hot off the press - a ramp

pattern created by M. Ries.

@ Matlab script uses TFB to

estimate bunch currents
and to trim the bunches in
a controlled manner.
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Summary

@ Successfully commissioned all three systems;
@ Explored both feedback and diagnostic capabilities;
@ Met all the goals set on Monday;

@ Expect the operating regimes and configurations to evolve
with experience and machine requirements.

(
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