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Trieste

q . | Elettra Booster BPM system overview

The Elettra Booster is a part of the Elettra injection system.
The BPM system of the Booster is a part of the old Elettra
BPM system that is based on a VXI Crates. The position
detection is based on the multiplexing of the 4 electrodes in a
single RF channel, converted from 500MHz to 10.7 MHz,
followed by an AM demodulation acquired by 12bit ADC at
1KhZ. All the 8 BPM data was processed by a VME CPU
(Eltec E6, with 68030 CPU @25MHz2z).

The nominal current for the booster is 4mA.

To reduce the radiations, the usual current during users
operations is between 0,2 and 0,4mA to maintain safety
margins in top-up mode.

During machine physics shifts the current is approximately
1,5 mA maximum.
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s Elettra Booster BPM system
q nee | VXI Crate #1 problem

One of the VXI crates is placed in a L
position where the radiation from the
Injections is not negligible, even with
a concrete wall.

After about ten
years, the
acquisition
electronics of unit
#1 failed, and
replacement
boards are no
longer available.
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Sincrotrone

Elettra Booster BPM system
q Treste problem

The Elettra 2.0 upgrade project also included an upgrade of the
BPM system of the transfer lines and the Booster, as well as that of
the storage ring.

For the upgrade to Elettra 2.0 at the end of 2022, it was also
necessary to perform full orbit measurements to verify that the
Booster could inject with the correct emittance into the future Elettra
2.0 ring.

However, when the perfectly functioning BPM Booster system was
needed, the radiation-induced failure of the power supply and
numerous boards made it impossible to carry out the planned and
necessary measurements..

Unfortunately, at that time, the new eBPM electronics, developed at
Elettra and part of a partnership with I-Tech, weren't ready at that
time.
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Elettra Booster BPM system
q Trest solution

After receiving instructions from Instrumentation Technologies ( thanks to
Matjaz Znidarcic ! ) on how to configure the Libera Sparks to receive data
In a form similar to current BPM electronics, we decided to replace the
functionality of the first VXI crate, which managed 4 BPM, with 4 Libera
Spark units.

This was possible because the units communicate with each other using a
simple TCP/IP or UDP network protocol over standard Ethernet, even
though they are 30 year old systems.

In the near future, when we upgrade all BPM Booster systems with new
electronics, these Libera Spark units can be easily reused in other
machines such as Fermi Linac or Booster pre-injector.
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q «= .. | Libera Spark setup
Trieste

Libera Spark does not have a gated acquisition function, but it does have a
trigger input.

With the appropriate settings, it is possible to have the Tango server deliver
a predetermined number of positions (from 30 to 40) following a trigger
pulse calculated every 5 or 4 ms.

It is also possible to set the Gigabit port to send a UDP packet every 4 ms
containing the average of N samples (usually 200) sent after a trigger as
long as the ADC values exceed a predefined value, thus avoiding data
transmission when there is no beam in the booster.

This means that the receiving process of the Libera Spark data stream
does not know when the last packet was received, also because it could
happen that not all the data is sent if electrons are lost during the ramp.
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q «= .. | Libera Spark setup
Trieste
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e LIDera Spark setup

Trieste

VME Crate with tango server and two ethernet interfaces
that collect all the data
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Elettra Booster BPM system
Sincrotrone Global orbit software diagram
e with 4 Libera Spark
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Libera Spark in Booster
e | First results
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Using remote exec and LabView program, firs tests on 02 Feb 2023
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Sincrotrone

. Libera Spark in Booster
Trest Control room panels

spbpm_b25.01 * -
spbpm_b27.01 u |Thg dovice is in ON stala,| Start: |0 * ! Length: i28 :: spbpm_b25.01 H The device is in ON ﬁtate.| Start: 9 _ Length: iED
X | -1.33977 . AVG X -0.0171248 RMS X 1.00236 x | 0.823488 | AVG X: 0.757262 RMS X: 0.895841
‘|’:. -0.924471 | AVG Y: -0.752354 RMS Y: 0.128047 ¥: || -1.80594 | AVG Y: -2.13408 RMS ¥Y: 0.588403
Q: | 3643708 | AVG Q: 3.66442 RMS 0 0.0966806 Q: | 5461269 | AVG Q: 5.48713 RMS Q: 0.475746
XYQ  ADC ABCD xYQ _ADC ABCD
Horizontal pesition histary [mm] [ Y Autoscale |-10.00 [z[[10.00 E Horizontal position history [mm] YAutoscale -10.00  |2)[10.00
10 10
sq | s
o ——— i = = o x e =t | S
5] 51
10 R T — T ————
ol 5' ml 15' znl ! 0 5 10 15 20 25
Voreal prsitior history: [ Y Auto scale | 5.00 H Vertical position history [mm] | ¥ Auto scale | -10.00 |3 |10.00 =
_ 10
4—: x: 26 1
- bjdiagnosticsjspbpm_b27.01;SpHistoryy: -0.93525 5
2 = ]
0—: s | B — G_: L e —— e — K ==
2] 5] I
4 E
T -10 T T — T Lz e —T T T Tt T
—— — ——— e e 5 = i Y5 >t i
o 5 10 15 20 25 : T
- ; Charge history [ ¥ Auto scale | 0.00 |2 |100.00 =
Charge history VY Auto scale | 0.00 |2|[100000 3] gy
81— 80
A |y ]
= 50
] | o B 4
(I 40 ]
3.8 1 =
b \ 20 |
3.7 4 ™ .
] M — TR _is o-
E sers| T . e — i - — - . -
| —— T 0 5 10 15 20 25
o 5 10 15 20 FL
ERTIFIED
MANAGEMENT SYSTEM
%&XI LiberaWorkshop 2023 R. De Monte / S. Bassanese -15 may 2023

UMI EM [S(: 800%:2015
LI IS0 45001:2018



Elettra
Sincrotrone

Results with Elettra Booster BPM

CO

CERTIQUALITY

UMI EM [S(: 800%:2015
LI IS0 45001:2018

QY Liberaworkshop 2023

Treste system with Libera Spark integration
= | :-; = : = :_ =
| ] : E e
— = ! ,_ L _____,__..;i“ //j e_v—~— ——'—'—"‘J . _..-—/
1 -~ R -
—
. VERTICAL
e L Important: X axis is reversed
B Missing data ontwo graphs due to a mismatch in Tango configuration -

R. De Monte / S. Bassanese -15 may 2023

15



Elettra
Sincrotrone
Trieste

Results with Elettra Booster BPM
system with Libera Spark integration
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| Results with Elettra Booster BPM
Tode system with Libera Spark integration
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q o Issues to be fixed
rieste

Software:

« Some problems with the Libera Spark Tango server need to be fixed to
iImprove the reliability of the system: sometimes the Tango server crashes
when there are multiple connections. A version update should solve this
problem.

« After a reboot an important parameter (SpHistoryEnable) need to be set
again to ‘True’ value.

« Already fixed: “device name” to “device hardware” association

Hardware:

* Replace the POE switch with a more robust one

« Move the 4 new devices in a more radiations protected position (i.e. in a
rack at few meters distance, that is better shielded by a concrete wall)
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q o Conclusions
rieste

TTTTTTTTTTTT

The integration of Libera Spark 4 into the old BPM system was
successful.

It was therefore possible to measure the orbit of the Booster
despite the failure that occurred.

A low emittance orbit suitable for the new Elettra 2.0 storage
ring has been verified and created.

The knowledge of hardware and software, and the use of

standard network protocols for communication, allowed the
iIntegration of a new system with a 30 year old one.
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q “iiee | Many thanks to:
rieste

v' Matjaz Znidarcic for the Libera Spark programming parameters
support

v All the Elettra diagnostics team.

v G. Strangolino for BPM panels
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