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ASTRID2 Status

» Normal operation

> 180 mA continuous TopUp

- Vertical beam is not completely stable at higher beam currents
« 250 mA TopUp during machine physics (for conditioning)

> 6 beam lines in operation
- With 7 experimen
Wit exXpe ents 3 weeks of user beam

» MTBF (estimates) - e
o ASTRID2: >~1 month e '

o Injector chain: >~1 week | | =
+ Power supply replacement has ?‘“‘LW*RM‘/ZW T
increased reliability of the ~ N ok

N Monday morning Injector failure |«
machine physics

microtron preinjector Beam lostin A2
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Ongoing development

» Implemented a Fast Orbit FeedBack system

» Master student: LOCO studies on ASTRID using
MatLab Middle Layer

> Using shunts in quadrupoles to get additional BPM’s

» 2018: Will add more power supplles for our
Pole Face Strips i :

> 4 power supplies per unit (12 units) @
* Quadrupole corrector
- Tune correction and ID compensation
« Vertical and horizontal corrector
- Correct errors in position of combined function dipoles
- Skew quadrupole

- Idea: Vary coupling around the ring
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Fast Orbit FeedBack

» Beam positions from the 10 kHz Libera
Electron FA output

» Using our original window frame correctors

» Upgraded the existing power supplies with a
fast (1 kHz) analog input

- Bandwidth of supply and magnet >~1 kHz
- But latency (Liberas) is limiting feedback bandwidth
> Only 1% range => (much) improved resolution

» Use a standard PC running LabVIEW real-time

to do the orbit calculations (at 10 kCalc/s)

+ DACs: 4 pcs TI DAC8568 (8 ch, 16 bit) controlled via SPI
from a FPGA enabled DAQ-card at a rate of 10 kHz
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ESLS XXV (21/11 2017), ASTRID2 facility 5



FOFB results

— UBX111_y — UBX112_y — UBX113_y — UBX114_y — UBX121_y — UBX122_y — UBX123_y — UBX124_y — UBX131_y — UBX132_y — UBX133_y
UBX134_y — UBX141_y — UBX142_y — UBX143_y  UBX144_y — UBX151_y — UBX152_y — UBX153_y — UBX154_y — UBX181_y — UBX182_y
— UBX163_y — UBX184_y
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FOFB results

» Clear improvement below ~100 Hz
» Much improvement below ~10 Hz
- Where SOFB made noise (partly due to insufficient resolution)

» Disturbance from ASTRID during injections
- Hor: From ~20 pym (after feedforward) to a few pm
o Vert: From ~10 pm to not really noticeable

» Cars on parking lot above ASTRID?2

> From ~5 pm to almost not noticeable
» 50 Hz noise peaks d T s
* 50Hz: ~3 um -> ~1 pym
* 150 Hz: ~0.5 pym -> same

» Very pleased
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Thank you for your attention

ESLS XXV (21/11 2017), ASTRID2 facility 8



FOFB overview

Ethernet

« 24 Libera Electron with Grouping
¢ One 10 kHz FA output

Standard PC
with NI PCI-7811R
LabVIEW real-time

SPI-like connections

4 wire each
|
DAC DAC| DAC DAC
8568 8568| {8568 8568
TTTTTTTT TTTTITIT  TTTTTT TTTTTTTT
6 Power 6 Power 6 Power 6 Power
supplies supplies supplies supplies

ESLS XXV (21/11 2017), ASTRID2 facility

9



Amplitude (52 m)

FOFB results
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Average of FFT of FA beam positions from all 24 vertical pickups

—SO0OFB: FA_2017-08-16-180755-20sec_182mA_SOFBactive.mat_UBXmean_Y

——MNo OrbitFeedback: FA_2017-08-16-181012-20sec_182mA_noOrbitFeedBack.mat_UBXmean_Y

—FOFB: FA_2017-08-16-180538-20sec_182mA_FOFBactive.mat_UBXmean_Y
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