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The Elettra IKC to the 
ESS WS acquisition system
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Objective to provide the completely integrated operation of the 
      Wire Scanners (WS) at the ESS 

Who collaborative effort between Elettra WS Team, ESSWS 
Diagnostics, ESS ICS Teams...and CERN BD * 

When it is a 3.5Y development effort; 
kick off meeting held on OCT, 2015

What Elettra in-house developed boards and COTS items; 
all FW development (from drivers up);
participation to the installation 

* F. Roncarolo, G.J. Focker, U. Raich and E. Bravin

The Elettra IKC to the 
ESS WS acquisition system
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Two different schemes has been adopted to measure the particle number intercepted 
by wire:

- the secondary emission current (SEM) from the wire
- the flux of high-energy secondary particles, downstream the wire (SCINT)

The total number of items included in the WS Acquisition System is as follows:
– 11 WS stations with a total number of: 

• 19 wire actuators
• 22 SEM channels (4 inputs)
• 20 SCINT channels (2 inputs)
• 12 fast SCINT channels (4 inputs) 

A front-end module acquires the SEM current generated in the wire as close as 
possible to the source; 
the SCINT light will be propagated outside the tunnel by Plastic Optical Fibre (POF)

The following interlock functions have to be implemented in the WS Acquisition 
System:

- Vacuum Interlock and Machine Protection Interlock signals 
- Collision prevention (for dual axis WS)

The Elettra IKC to the 
ESS WS acquisition system
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The Elettra IKC to the ESS WS acquisition system

Specifications (ESS-0048680 by B. Chemyol)

Expected SEM signal in the MEBT for a highest focused beam  (blue line) and smallest 
focused beam (red line)

     linear logarithmic

The SEM peak current varies from 60 μA (SPK) to 400 μA (MEBT)
The sensitivity ranges from 60 nA  (DTL, SPK) up to 200 nA in the MEBT section, with a 
dynamic range of 10-3 for the measurement. 
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The Elettra SoW for the IKC of the WS Acquisition System includes: 
– the analog front-end and back ends (SEM and SCINT)
– the wire and photo detector biasing power supplies (±100V)
– the digitizer cards, according to ESS specifications (COTS)
– the electronic crates (COTS)
– the motion controllers (COTS)
– the EPICS integration with the control software for the computation of the beam 

profile and the engineering screen of the WS system

The kick-off meeting has been held at Elettra, on October, 28th 2015

The preliminary design report (PDR) of the front-ends is expected by June / December 2016 
for the SEM and scintillator, respectively

A test session of the WS system on a real beam is foreseen at a partner laboratory (to be 
jointly identified) in the 2nd half of 2017

A total effort of 108 man-month has been allocated at Elettra over 3,5 / 4 years
The total budget including HW and FW development is less than 1MEUR (VAT excluded)

The support during installation of the WS system at the final location in the ESS linac tunnel 
and in the klystron gallery is also under consideration

The Elettra IKC to the ESS WS acquisition system

global figures
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Courtesy of B Chemyol
Tech. Spec. ESS-0048680

Block Diagram of the WS Acquisition System

CPU

DIG I/O
Back end
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WS Acquisition System Front End design critical issues:
– Ultra low charge detection capability
– Very large dynamic range
– Operation in a radiative and EM noisy envvironment 
– Large distance from signal source to the acquisition system

Proposed solutions, currently under investigation at Elettra:
– Ultra low charge detection and high dynamic range are achieved by using 2 charge 

detectors, eachone connected at one wire end

– High dynamic range is achieved by using remotely programmable 2 (or 4) steps gain

– Reliable operation in radioactive environment is achieved by minimizing electronic 
components in machine tunnel available in “aereospace package”; no P-S in tunnel 

– EM noise immunity is achieved by using a ground isolation, triaxial lines & connectors 
for the source and with an adeguate EMI shielding for the electronics

– The high distance from source to the acquisition system is achieved using low 
impedance shielded twisted pair cable

The Elettra IKC to the ESS WS acquisition system

some critical issues
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The Elettra IKC to the ESS WS acquisition system

system layout
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The Elettra IKC to the ESS WS acquisition system

Front-End / Back-End block diagram
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The Elettra IKC to the ESS WS acquisition system

Picoammeter developed at Elettra

Courtesy of D. Giuressi
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The Elettra IKC to the ESS WS acquisition system

floating ±5V / ±100V power supply
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The Elettra IKC to the ESS WS acquisition system

scintillator Back-End

Courtesy of S. Grulja

SCINTILLATOR
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The Elettra IKC to the ESS WS acquisition system

cabling (draft)

Courtesy of S. Grulja
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The Elettra IKC to the ESS WS acquisition system

protection PLC Flow Chart (draft)

Courtesy of S. Grulja
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The Elettra IKC to the ESS WS acquisition system

in summary...
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Mario Ferianis Elettra IKC ESS WS co-ordinator and interface to ESS / WS 

Raffaele De Monte senior electronic designer and FW integrator
Sandi Grulja senior electronic  designer
Stefano Cleva SW analist and programmer / FW integrator

Dario Giuressi senior electronic designer
Gabriele Brajnik electronic designer 

Task assignments in the Elettra ESS WS acquisition system implementation:

– Mario overview: specification, budget and timeline control
– Raffaele SEM acquisition system & Front end principal design
– Sandi SCINTILLATOR acquisition system & PLC & Cable management
– Stefano  SW development and FW integration 
– Dario  Front end design
– Gabriele  Front end design

The Elettra IKC to the ESS WS acquisition system

the ESS WS Team @ Elettra
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Thank you for your attention

The Elettra IKC to 
the ESS WS acquisition system
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