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Work summary

iGp12 Updates

@ New FPGA gateware and software;

@ Dual data acquisition engines;

@ Pre-trigger acquisition mode;

@ Fractional tune readout;

@ Amplifier pre-distortion filter in the FPGA.
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iGp Updates

@ New IOC motherboards (more stable);
@ Replaced hard drives with the SSDs.
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Work summary

Hardware Updates

@ 8 chassis updated to new
air filter design:
e iGpl2: 2
e iGp: 4
e FBE-LT: 2
@ Simplifies
replacement/cleaning.
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Work summary

Topology

@ All transverse systems are now 12-bit;

@ Installed the new units (lowest noise) in the vertical plane;
@ Removed 6 dB attenuator from one button in e~ vertical:

e 2.5 dB more gain;
e Proper horizontal signal rejection.

@ More work is needed to optimize signal spectra.
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oce

Positron Vertical

@ ADC spectrum with 3 dB
attenuator (noisier than
real terminator);

@ Cable from the hybrid
connected - no beam, no
RF;

@ Remove 100 kHz
high-pass filter;

@ Cable disconnected from

I G the hybrid and terminated;

@ All of the noise lines
around 500 kHz are driven
directly on the beam...
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Electron Ring

Phase (deg@RF)

dec1511/201353: Bunch Current Monitor, 10=1031.786mA, nCM=4
4 T T T T T

Bunch current (mA)
[E
> o o 5 &

~N

40 80 100 120

of
ml
S

60
Bunch number

Estimated synchronous phases
T T T

0.5

[ 20 40 60 80 100 120
Bunch number

@ Performed single-bunch
longitudinal front-end
calibration;

@ Can estimate
bunch-by-bunch
synchronous phase
transient (gap transient);

@ With 20 bunch gap

transient is quite small
(1.8°)at1A.
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Longitudinal Grow/Damp, Electron

a) Osc. Envelopes in Time Domain b) Evolution of Modes
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Longitudinal Grow/Damp, Electron Ring

a) Osc. Envelopes in Time Domain b) Evolution of Modes
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Tune Spectra: e~ Vertical

165237: bunch-by-bunch tune, | = 500.129 mA

@ Averaged spectrum of 80
bunches, in collision, 500 mA;
@ Bunch-by-bunch tunes estimated
by fitting proper loop response:
o Tricky to do reliably;
o Sensitive to feedback gain,
noise, tune spread.
@ A simpler way - picking
bunch-by-bunch spectral minima;
@ Human eye can usually pick out
the signal from 2D pseudo-color
plot even when the tools fail.

el
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Tune Spectra in Collision

165237: bunch-by-bunch tune, | = 500.129 mA

@ All four data sets acquired
within 90 seconds;
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Tune Spectra in Collision

165131: bunch-by-bunch tune, | = 456.763 mA

Fractional tune

@ All four data sets acquired
within 90 seconds;

@ In collision around 500 mA
in each ring;
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Tune Spectra in Collision

165100: bunch-by-bunch tune, | = 474.668 mA

All four data sets acquired
within 90 seconds;

@ In collision around 500 mA

T Tt T in each ring;
@ Electron ring: horizontal;
@ Electron ring: vertical;
) @ Positron ring: horizontal;
i @ Positron ring: vertical.
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Vertical Spectra In/Out of Collision
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Vertical Spectra In/Out of Collision

165237: bunch-by-bunch tune, | = 500.129 mA

Fractional tune

@ Electron ring: out of
collision;

@ Electron ring: in collision;

10 20 30 40 50 60 70 80
Bunch number

Fractional tune

10 20 30 40 50 60 70 80
Bunch number @ 2
difpe!



Measurements
[e]e]e] lele)

Vertical Spectra In/Out of Collision

173850: bunch-by-bunch tune, | = 551.499 mA

@ Electron ring: out of
collision;

@ Electron ring: in collision;

’ : s @ Positron ring: out of
=3 collision;

g 65
£ o6 :
- W e i
[ 2L &3
015 T S 5
0.14 5
" 7.5




Measurements
[e]e]e] lele)

Vertical Spectra In/Out of Collision

165100: bunch-by-bunch tune, | = 474.668 mA
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Real-time Tune Monitoring

X T e @ Tune estimate from the
e == minimum-tracking spectral
Positron Electron marker,
Horizontal 0.10762 0.09144
@ Updated at 2 Hz,
Vertical 0.18165 0.15779 . .
averaging time constant

2.5-5 seconds.



i e

il \ 1 \ |
M\-&www T A e hh b i N N\‘\*\“\V‘WLV\,NN\LNNM

(((((



Summary

Summary

@ All feedback systems have been updated to the newest
hardware, gateware and software;



Summary

Summary

@ All feedback systems have been updated to the newest
hardware, gateware and software;
@ Low frequency noise sources need to be investigated;

e A low-noise front-end would help with both noise and
sensitivity;



Summary

Summary

@ All feedback systems have been updated to the newest
hardware, gateware and software;
@ Low frequency noise sources need to be investigated;
e A low-noise front-end would help with both noise and
sensitivity;
@ Synchronous phase transients are small with 100 bunches
at1A;



Summary

Summary

@ All feedback systems have been updated to the newest
hardware, gateware and software;
@ Low frequency noise sources need to be investigated;
e A low-noise front-end would help with both noise and
sensitivity;
@ Synchronous phase transients are small with 100 bunches
at1A;

@ Positron ring tune spread in collision is puzzling.
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