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estones of the project

BPM detectors have been replaced with Libera Electron:
ch 2007

em: finished February 2007



BPM Detectors Upgrade elefir

Elhumat

% Gradual upgrade of 96 BPM detectors with Libera Electron
pel"for'med dUI"ing dediCGTZd mGChine ShifTS L PLC e = B30 A M TN
I status B>

2 Negligible inconvenience to machine operations and beam
line experiments

Micro

Controller

u The fast orbit inferlock system (protection of the vacuum
chamber from synchrotron radiation) based on the old BPM
detectors has also been replaced

Detector #1

3 The new interlock has a redundant architecture using | Begm
Libera detectors and newly developed diode detectors all
connected to a Programmable Logic Controller (PLC)

B3PS =] HEM ul

tates | Logs |
Libera BPM 1 Libera BPM 2 Diode BPM ID Status Interlock - Libera3HC

ID_512M |L12.8: NORMAL [L1.1: NORMAL | NORMAL | CLOSED |ENABLED L11.2 NORMAL

L1.3: NORMAL | L1.4: NORMAL | NORMAL OPEN DISABLED ;

L2.3: NORMAL | L2.4: NORMAL | NORMAL OPEN DISABLED

L3.3: NORMAL | L3.4: NORMAL | NORMAL OPEN DISABLED

L4.3: NORMAL | L4.4: NORMAL | NORMAL OPEN DISABLED

15,3 NORMAL | | L5.4: NORMAL | | NORMAL | OPEN | [DISABLED [ 1> zoma
L6,3; NORMAL | L6.4: NORMAL | NORMAL | OPEN  [DISABLED [ Beam Enabled |
D_7 L7.3: NORMAL  [17:4: NORMAL ["NORMAL | [ GPEN | [DISABLED

L8.3: NORMAL | L8.4: NORMAL | NORMAL OPEN DISABLED

L9.3: NORMAL | LS.4: NORMAL | NORMAL OPEN DISABLED

L10.3: NORMAL [L10.4: NORMAL | NORMAL OPEN DISABLED

L11.3: NORMAL [L11.4: MORMAL | NORMAL OPEN DISABLED Beam Dump

Supervisor of the orbit interlock system

Diode Detector unit

PLC of the orbit interlock system
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Global Orbit Feedback Architecture

hmboidal + 4 low-gap BPMs all equipped with Libera
agnets per plane
ions with Motorola 6100 CPU boards

| system) and RTAT real-time

data from Libera



Global Orbit Feedback Architecture
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al-time performance

cy: 300 ps
transmission time: 10 us

o LS

(BPMs and correctors data): 25 pus

ol channels (LP Filter + PID + 10 HS): 21 us

)000 samples
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Correction and Control Algorithms

» SVD algorithm to invert the response matrix (48/24 eigenvalues)
ID (Kp=3, K,=0.01, K;=5, f.=100Hz), 3dB attenuation point at 150 Hz
onic Suppressors at: 50, 100, 150, 200, 250 and 300 Hz
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gnostic Features

abilities for machine physics
ion of beam noise sources,
alfunctioning  machine

/!

J

Amnplituce [um]
—_ %) (4] £
!

!

o o
-

Frequency (Hz)



Diagnostic Features elettra

~ Spectrum of the beam position
during a smooth loop closure

Amplitucte um]
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=0 an
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Post mortem data displayed ina
3-D plot: evolution of the
horizontal closed orbit after
interruption of the RF voltage in
the accelerating cavities

mm
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ector Magnets Performance

phase response of a corrector magnet measured by exciting it
different frequencies

Amplitude
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ed Loop Noise Attenuation

ansfer function (sensitivity function) showing the
oise components as a function of frequency
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Closed Loop Performance
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Closed Loop Performance @

in um in the 0-5 Hz and 0-200 Hz frequency range with
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Closed Loop Performance eletira

Horizontal beam position measured by a low-gap BPM with feedback off/on
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Closed Loop Performance

t of the feedback in the vertical plane measured by an electron
a photon (bottom) BPM. The beam orbit is perturbed by the
the electromagnetic elliptical wiggler
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trol Room Panels
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~Global Feedback Status
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ol Room Panels
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ol Room Panels
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Libera at Elettra eletira

3 107 Libera Electron purchased in 2006, 100 installed
3 Release 1.42 presently used, 1.60 received and partially tested in laboratory

3 Embedded Tango Device Server running in the SBC on top of the Generic
Server (still not possible without it)

3 Gigabit Ethernet interface defined together with I-Tech works fine:
straightforward commissioning, reliable operation, negligible jitter

a After the first difficulties following the delivery (middle 2006) due to young
software/firmware and a few hardware bugs, now Libera Electron is stable and
with acceptable performance for Elettra

3 A list of new features and improvements agreed with other Libera users
have been delivered to I-Tech
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ed Loop BPM rms

blem still o be solved is the change in position readings when
2 switched: steps ranging from O to 5 um

ed by disabling the ACG when the feedback is

Stored Current
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