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Electron beam params

Energy 75 – 740 MeV

Bunch charge 25 – 400 pC

Number of bunches/pulse 32

Bunch distance 16 ns

Bunch length 100 – 400 µm

Pulse length 512 ns

Energy spread (RMS) 0.04 – 0.1%

Norm. Emittance 0.4 mm * mrad

RF repetition rate 100 Hz

Gamma beam params

Energy 0.2 – 20 MeV

Spectral density 0.8 – 4 * 104
	∗

Bandwidth (RMS) < 0.5 %

Peak brillance > 1020
∗ ∗ ∗ . %

Spot size 10 – 30 µm

Compton back‐scattering gamma source from the interaction of an high brightness 
electron beam and high power laser pulse.

13 Modulators
S‐band injector
C‐band booster (12 acc. Structures)
2 RF deflectors
20 Vacuum regions





PLC

Vacuum
Power RF

EPICS

Magnets

Beam
Diag

RF WG

Cooling

Lasers

LLRF
and

Synchro

Fast
Interlock
System

Vacuum

Beam Loss
Monitor

Magnets
and 

Vacuum
PLC

Power RF

Vacuum

LLRF

RF WG

Machine Protection System

Fast-ILK

BLM

Cherenkov 
Light

BCM
and
BPM

Hall 
Probes

Magnets



GSR

AB2

AB1

GP04 GP06 GP08 GP09

ROOF

fILK
fILK

fILK



GSR

AB2

AB1

GP04 GP06 GP08 GP09

ROOF

Vacuum
HLBC shutter

Vacuum
LLBC shutter
PC shutter

PPS

ROOF
RF Modulator

LLRF
WG Vacuum



GSR

AB2

AB1

GP04 GP06 GP08 GP09

ROOF

slave unitslave unit

fILK
master unit





Pr
ot
ot
yp

e

ELI‐NP RF‐GUN
Rep. Rate 100 Hz

Working mode Πmode (SW)

Max RF input 16 MW

RF peak field 120 MV/m

Filling time 420 ns

UnloadedQ factor 15000

RF‐Gun conditioning Bonn 12/2015

DC

Schottky diode

NI PXI

Sampling Rate 2 GS/s

Sample depth 10‐bit

BW 1,5 GHz

Memory 16 MB

Cost/channel 7,5 k€

Digitizer specs:

Tested Real‐time up to 100 Hz
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DC

Schottky diode

NI PXI

Uppermask
Lower mask
Reflected RF

Healthy signal

Sampling Rate 2 GS/s

Sample depth 10‐bit

BW 1,5 GHz

Memory 16 MB

Cost/channel 7,5 k€

Digitizer specs:

Tested Real‐time up to 100 Hz
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DC

Schottky diode

NI PXI

Uppermask
Lower mask
Reflected RF

Bad signal

Sampling Rate 2 GS/s

Sample depth 10‐bit

BW 1,5 GHz

Memory 16 MB

Cost/channel 7,5 k€

Digitizer specs:

Tested Real‐time up to 100 Hz
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DC

Schottky diode

WaveCatcher

Uppermask
Lower mask
Reflected RF

Bad signal

Sampling Rate 3,2 GS/s

Sample depth 12‐bit

BW 0,5 GHz

Memory 128 B

Cost/channel 400 €

Digitizer specs:

"The WaveCatcher family of SCA‐based 12‐bit 3.2 GS/s 
fast digitizers“
D. Breton, E. Delagnes, J. Maalmi, P. Rusquart

Tested Real‐time up to 1 kHz!
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Split the facility in different trunk (max. length of 20 m) avoid
background saturation due to the dark current transport.
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Cherenkov photons from a single charged particle

Curtesy of M. Ferianis



● Array of 400 avalanche photodiodes (APDs) connected in parallel

● Reverse bias (photon causes APD breakdown)

● Photomultiplier‐like gain (105 – 106)

● Insensitivity to magnetic field

● Time resolution: rise time 100ps

● Compact and Low cost

Hamamatsu Multi‐Pixel PhotonCounter

50 µm x 50 µm 

Fiber vs MPPC coupling: efficency ~45%

WaveCatcher

Sampling Rate 3,2 GS/s

Sample depth 12‐bit

BW 0,5 GHz

Memory 128 B

Cost/channel 400 €

Digitizer specs:

"The WaveCatcher family of SCA‐based 12‐bit 3.2 GS/s 
fast digitizers“
D. Breton, E. Delagnes, J. Maalmi, P. Rusquart

Δ Δ 	
1

Optical fiber nominal longitudinal resolution

@3,2 GS/s     time‐of‐flight resolution ~4 cm
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Distance from CAD 3,5 m

Time‐of‐flight difference ~ 30 ns

Reconstructed distance from Cherenkov BLPM ~ 3,6 m

Sampling rate 1 GS/s

DAQ accuracy +/‐ 15 cm

Distance between AC2FLAG and AC3FLAG 
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Curtesy of A. Vannozzi



Full scale  +/‐ 2 T

Signal Amplitude +/‐ 10 V

BW 200 kHz

Noise < 1 mVp‐p

Working temp. 10 – 50 °C

Hall probe specs:

Curtesy of A. Vannozzi

Signal Amplitude +/‐ 10 V

Sample depth 16‐bit

BW 10 MHz

Accuracy +/‐ ~2 mV

Accuracy (B field) +/‐ ~4 G

DAQ specs:

Lookup table to 
convert from signal

amplitude to 
magnetic field. 

1 Calibration
Dipole excitation
curve (provided by 
manufacture) to 
convert magnetic
field to supplied

current.

2 Calibration

Checkmismatch
between power
supply and Hall 

probe current set‐
point.

Monitor



• Tuning and Site AcceptanceTest



• Test

Next year!

ELI‐NP Interaction Point

This device can monitor the electron beam just before and  
after the IP to handle the quality of the gamma source




