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Demonstration Summary
» Monday, December 16:
» Connected all RF signals, adjusted button delays (A-C diagonal); Activities
> Set up the power amplifiers (A-C diagonal);
» Placed iGp12 on the network, installed client software on AlmaLinux;
» Set up transverse feedback in Y, then X (1.5 GeV).
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Demonstration Summary
» Monday, December 16:
» Connected all RF signals, adjusted button delays (A-C diagonal); Activities
> Set up the power amplifiers (A-C diagonal);
» Placed iGp12 on the network, installed client software on AlmaLinux;
» Set up transverse feedback in Y, then X (1.5 GeV).
» Tuesday, December 17:
» Verified feedback operation at full 400 mA;
» Explored bunch cleaning — demonstrated at 1 GeV and below;
» Tried to establish single-bunch at 1.5 GeV, losses during ramping;
» Configured tune tracking, explored amplitude-dependent tune shifts.
» Wednesday, December 18:
» Exploration of single-bunch transfer functions;
» Introduction to control panels;
» Training session (part 1).
» Thursday, December 19:
» Training session (part 2);
» Client software installation cleanup;
» Minor iGp12 software updates, frequency counter calibration.
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Installed Hardware

Activities

» Front/back-end, baseband processor, and
power amplifiers;
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Activities

» Front/back-end, baseband processor, and
power amplifiers;

> BPM hybrid.
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Calibration
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Calibration

Vertical calibration factor 13.9 counts/mA/mm

Calibration

ADC mean (counts)

» Local orbit bumps in X and Y;
» Much higher sensitivity in the vertical plane;
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Vertical calibration factor 13.9 counts/mA/mm

Calibration

ADC mean (counts)

» Local orbit bumps in X and Y;
» Much higher sensitivity in the vertical plane;

» Some envisioned hardware changes to
improve this by 6—20 dB.
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Steady-state at Full Energy
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Steady-state at Full Energy

iGpl2: SRAM waveforms 2~ & |
ID=IGPF:FB:SRAM
- Max RMS channel (filtered) Calibration
10 Bunch
< Cleaning
N
i » Closed-loop operation after [l
10 . i dependent
A A ramping;
1o () Beam
» Bunches 1, 10, and 30 e
Averaged spectrum ra
= have been cleaned at Functions
e . . .
' injection energy; e
-48 Tune Shift
T —— Summary
400 500 600 700 00
Bunch number Frequency (kHz)
ACQUISITION CONTROL MEAN -149.1 AMP P-P 1904 MARKER SPAN (KHz) 'MARKER FREQ
oy | [GoNTINGS| mes 16  wmaEws 24 |1 |mooo | 0000 SR 60 aB| 240,16 Kz
BUNCH PATTERN T AVG |10 2 | %40.00 800.00 LIS -47.7 48 743.73 kHz




Steady-state at Full Energy Feedback
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Steady-state at Full Energy

iGp12: SRAM waveforms
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Tune vs. Beam Current: StripTool
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Tune vs. Beam Current
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Tune vs. Beam Current: Vertical Notch
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Tune vs. Beam Current: Vertical Notch

Vertical notch marker
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Tune vs. Beam Current: Vertical Notch

Vertical notch marker
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Tune vs. Beam Current: Vertical Notch

Vertical notch marker
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Tune vs. Beam Current: Vertical Notch

Vertical notch, constant slope subtracted
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Tune vs. Beam Current: Vertical Tune Tracking

Vertical tune tracking
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Tune vs. Beam Current: Vertical Tune Tracking
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Tune vs. Beam Current: Vertical Tune Tracking
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Tune vs. Beam Current: Vertical Tune Tracking
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Tune vs. Beam Current: Horizontal Notch
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Tune vs. Beam Current: Horizontal Notch
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Tune vs. Beam Current: Horizontal Notch

Horizontal notch marker
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Tune vs. Beam Current: Horizontal Notch

Horizontal notch marker
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Tune vs. Beam Current: Horizontal Notch

Horizontal notch marker
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Single Bunch Transfer Function: Bunch 1
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Single Bunch Transfer Function: Bunch 1
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Single Bunch Transfer Function: Bunch 1

Center frequency=460.89 kHz, ©=0.3 ms
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Single Bunch Transfer Function: Bunch 1

Center frequency=460.71 kHz, ©=0.5 ms
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Single Bunch Transfer Function: Bunch 1

Center frequency=460.72 kHz, ©=0.6 ms
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Single Bunch Transfer Function: Bunch 1

Center frequency=460.74 kHz, ©=0.6 ms

Magnitude (dB)
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Single Bunch Transfer Function: Bunch 16
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Single Bunch Transfer Function: Bunch 16
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Single Bunch Transfer Function: Bunch 16
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Single Bunch Transfer Function: Bunch 16

Center frequency=460.72 kHz, ©=0.5 ms
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Single Bunch Transfer Function: Bunch 16
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Single Bunch Transfer Function: Bunch 16

Center frequency=460.68 kHz, ©=0.6 ms
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Single Bunch Transfer Function: Bunch 30
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Single Bunch Transfer Function: Bunch 30

Center frequency=460.82 kHz, ©=0.0 ms
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Single Bunch Transfer Function: Bunch 30

Center frequency=461.08 kHz, t=0.5 ms
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Single Bunch Transfer Function: Bunch 30

Center frequency=460.85 kHz, ©=0.5 ms
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Single Bunch Transfer Function: Bunch 30
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Single Bunch Transfer Function: Bunch 30

Center frequency=460.82 kHz, ©=0.6 ms

Magnitude (dB)
&
3

» Single-bunch transfer function, swept
sinewave excitation;

s w0 s a0 =3 ’4;0 5 w0 48 | 2 S|ng|e resonance flt, Beam
Frequency (kHz) Transfer
» With first synchro-betatron sidebands Functions
Af=[-3.43.4-6.76.9-9.910.2 -13.2 13.2] kHz: 1=[0.6 0.5 1.0 0.4 1.2 0.3 2.5 0.7] ms .
— T T included;

» Up to second synchro-betatron sidebands;
» Up to third synchro-betatron sidebands;
» Up to fourth synchro-betatron sidebands.

~150(
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Tune vs. Amplitude, Vertical

0.1457

0.1457

» Bunch 13 (camshaft)
tracked by tune tracking in
Y;

0.1457-
0.1456-
0.1455-

[0
S 0.14551
2

0.1454

Amplitude-
dependent
Tune Shift

0.1454

0.1453

0.1453

i i i i i i i
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Time (s)
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Tune vs. Amplitude, Vertical

0.1457

0.1457 — Fit J
0.1457} » Bunch 13 (camshaft)
0.14561 tracked by tune tracking in
Y;
0.1455( ) )
o » Linear fit to the current
S 0.1455F
" decay slope;
0.1454
Amplitude-
014541 dependent
Tune Shift
0.1453
0.1453
0'145)%00 —35‘0 —360 —250 —260 —150 —160 —E;O 0

Time (s)
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Tune vs. Amplitude, Vertical

-4

3 5x 10
3 1 » Bunch 13 (camshaft)
tracked by tune tracking in
2T [ I Y;
ol » Linear fit to the current
g decay slope;
E
15- ] » Compensate for the current s
decay component; Tone st
1 |-
0.5F w B
—200 —350 —360 —2!30 —260 -1 éO -1 60 -50 0

Time (s)




Tune vs. Amplitude, Vertical Feedback

4

3-5x 10
al : % | » Bunch 13 (camshaft)
. tracked by tune tracking in
2.5F g Y,
< ol i | » Linear fit to the current
K decay slope;
F s g | » Compensate for the current [
| decay component; Tone st
» Plot versus oscillation
05 1 amplitude;
ot ‘ ‘ ‘ ‘
0 5 10 15 20 25

Amplitude (um)




Tune vs. Amplitude, Vertical Feedback

4
35%10

3 » Bunch 13 (camshaft)
tracked by tune tracking in
Y;

> Linear fit to the current
decay slope;

2.5F

Tune shift

» Compensate for the current s

dependent

decay component; Tune Shift
» Plot versus oscillation
amplitude;
» Fourth order fit to guide the

0 5 10 15 20 25
Amplitude (um) eye'
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Summary

v

Initial commissioning is complete;
Bunch cleaning works up to 1 GeV;

» Propose borrowing an amplifier to check the three stripline drive
configuration: 0.5 kick in X, 1.5 kick in Y;

Some preliminary measurements of current-dependent tune shift;

v

vy

Explored single-bunch transfer functions;

Summary




Summary

v

v

Feedback

Initial commissioning is complete;
Bunch cleaning works up to 1 GeV;

Propose borrowing an amplifier to check the three stripline drive
configuration: 0.5 kick in X, 1.5 kick in Y;

Some preliminary measurements of current-dependent tune shift;
Explored single-bunch transfer functions;

Summary

Next — gather some operational experience with user beam.
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