The Control System for the ELI-NP Gamma Beam Delivery and Diagnostics™

Guangling CHENT, Alfio Pappalardo, Catalin Matei, Calin Alexandru Ur, Mihai Ciubancan, Gabriel Suliman e 'i

Extreme Light Infrastructure — Nuclear Physics, |IFIN-HH, Bucharest-Magurele, Romania

* The ELI-NP Project (http.//www.eli-np.ro/) is supported by the European Union and co-financed by the European Regional Development Fund nuclear physics
T guangling.chen@eli-np.ro

The high brilliance Gamma Beam System (GBS) of Extreme Light Infrastructure - Nuclear Physics (ELI-NP) will produce intense gamma-ray beams with
spectral densities of about 10% g/s/eV, a narrow bandwidth (0.5%), high degree of polarization (>95%) and tuneable energy in the range from 200 keV to 19.5
MeV, based on the laser Compton backscattering technique on relativistic electrons provided by a linear accelerator. The Gamma Beam Delivery and
Diagnostics (GBDD) of ELI-NP is implemented to deliver the gamma beams to the experimental setups and to monitor the characteristics of the beams. An
EPICS Control System (CS) is developed for the GBDD to support two main categories of equipment: i) equipment for the delivery of the gamma beam
including vacuum systems, collimators, alignment platforms, and moveable beam dumps; Iii) devices to be used during the operation of the GBS for diagnostics
and monitoring including digitizers, power supplies, detectors, and profile system. High-Level Software (HLS) for the Gamma Beam Diagnostics is under
development to carry out the real-time measurements and monitoring including energy spread measurement, flux measurement, spatial profile monitoring, time
structure monitoring, and polarization measurement.
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The ELI - NP - GBS Control System General System Requirements for GBDD CS

The GBS system will be delivered by the EuroGammaS Association with The work package of ELI-NP Gamma Beam Delivery and Diagnostics is
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its own EPICS based control system framework. The full ELI-NP GBS dealing with the equipment and techniques meant to transport and optimize
system providing the beam with the designed parameters is expected to be the gamma beam in order to make it available for user experiments within
ready soon. required parameters.
| The EP!CS CS for the ELI-NP GBS The vacuum pipe for the gamma begm Gamma Beam Sl (SR
is a distributed control system| TTTTTTTTGnmewes T Canwalnoom transport has a modular design, allowing Delivery Diagnostics
framework based on a client-server| @ ! @ | the removal of individual segments for the
architecture. It will provide the data| < - :' i placement ot experimental apparatus. Beam transport Energy and oo o0
collection and Constantly monltorlng i A R i im?opr(le(rs?c;%::j\s i The collimator Is Operated .u.nder under vacuum Energy Spread. Corr;pton :
for the devices grouped by the sub- e \S’ﬁfsuum and the aperture of the individual Alignment  dianp
Systems: Timing Network . Flux | fission chamber
. D . 5 " "7 Equipment ! The small beam dumps are movable. S __Compton, Nal
L IagnOS IbC Su t'SyS em i Interfacei The D|agnOSt|CS W|” prOV|de the real- ollimaton Spatlal proflle ccD

aser sub-system T | ! time  beam  monitoring and E—— _ompton
o R_ad.lo Frequency (RF) system _ 5 measurement. radiation removal Time  LaBr, and
¢ Tlmlng SyStem at 100 HZ ____________________________ : A” the detectors used for Diagnostics . . structure TfaSt scint.
* Vacuum sub-system yy ey B require high voltage power. Shleiding ———— d(g.n)p
+Magnet sub-system el For DAQ, 12-bit, 3.2 GS/s, and 14-bit, Boam dumps | onzaton | NRF
« Conventional facilities sub-system 500 MS/s digitizers are needed to record

the waveforms.

Implementation for GBDD CS

System Design for GBDD CS

The CS for GBDD based on EPICS is being designed and implemented The EPICS integration has been finished for the following devices: the VME
by ELI-NP, to provide the machine information connection with the GBS create, the high voltage power supplies, the CCD camera prototype, and the
CS, to collect data from GBDD devices, to monitor status of GBDD digitizers. The high-level software for Gamma Beam Diagnostics has been
devices, and to provide the HLS for the Gamma Beam Diagnostics. designed based on the physics requirement.
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