EUROPEAN UNION

ttttttttttttttttttttt

Project co-financed by the European Regional Development Fund

VEGA System & GSD activities

Catalin Matei
for
Gamma System Department (GSD)

. \ o)
el =



) el

GSD role & objectives

« GSD mission is to carry out the acceptance of VEGA intermediate and final
deliverables during 2021-2023 and to operate the VEGA System in a safe and
reliable manner in 2023.

» VEGA Deliveries:
o carry out delivery-taking procedures for the VEGA contract (2020-2023)
= 31 intermediate deliveries (2020-2023)

* VEGA Training:
o prepare for VEGA operations
= develop VEGA-specific competencies (2021-2023)

« VEGA Acceptance:
o develop & commission diagnostics stations (2020-2022)
= five diagnostics stations
o develop acceptance procedures (2021-2022)
o final Stage Il and Stage Ill VEGA acceptance (2023)
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VEGA System

- overview & status 2021 -



VEGA System - Implementation

 Contract signed 4 October, 2019
- Stage | - Final TDR
« accepted 27 April 2020
- Stage Il - VEGA System with intermediate parameters
- commissioning 02-03/2023
- system acceptance 29/03/2023
- Stage lll - VEGA System with final parameters
- commissioning 04-05/2023
+ system acceptance 29/05/2023
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VEGA SyStem - OverVieW ruclear physics
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credit: Lyncean Technologies




VEGA intermediate deliveries - 1/12/2021 "!Zneh

o VEGA Intermediate Deliveries in 2021

= Electron Gun Subsystem
« completed 26/02/2021

= LINAC Klystron 1-2 (completed on time 2/2021)

= LINAC Klystron 3-4 (completed on time 5/2021)

= LINAC Klystron 5 (contract date 6/2021, delayed to 12/2021)
= at Scandinova for Modulator testing

= Cooling Water Utilities (contract date 11/2020)
« completion 08/2021

= LINAC Electrical Utilities (contract date 1/2021)
« completion 09/2021

» RING Electrical Utilities (contract date 1/2022, ahead on 9/2021)
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VEGA status - December-2021 udear paysics

: : installed electrical
% |Installed water cooling infrastructure in E-P-10
= |infrastructure in the
' basement

R BT T

installed water cooling
infrastructure in E-P-10

RF electron source
tested at Lyncean RF electron source at|F
ELI-NP




VEGA intermediate deliveries - 1/12/2021 "!Zneh

o VEGA Intermediate Deliveries in 2021
= LINAC Modulator 1 (contract date 2/2021, completed 6/2021)
= LINAC Modulator 2 (contract date 3/2021, completed 7/2021)
= LINAC Modulator 3-4 (completed 9-10/2021)
= LINAC Modulator 5 (completed 11/2021 at LTI for LINAC)
= LINAC Waveguide and Load System (completed 9/2021)
= LINAC SLED System (completed on time 6/2021)
= LINAC Structure Modules 1-5
« updated delivery 1/2022-5/2022

= LINAC Control System (updated delivery 5/2022)
= Radiation Safety & Personnel Protection (updated delivery 02/2022)

Deliveries Acceptance Committee: A. Boianu, P. Tracz, C. Bratu, C. Matei,
R. Enache, A. Muresan, |. Mitu

Deliveries support & technical specs: all GSD staff



VEGA System

- installation overview 2022 -
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VEGA status - water/electrical installation oclear puysics

o water/electrical installation:
v hand-over protocol signed January 2021 - handed-over areas to LTI for
VEGA System implementation
v start of works for water/electrical infrastructure installations - March 2021
v EGS clean rooms removed in G-P 09/07/05 in Sept/Oct-2021

v Lyncean/ELMET continue implementation of auxiliary infrastructure
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VEGA status - LINAC installation rucar prysic
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*Supports for LINAC waveguides, hybrid's and SLED's installation started; all archors i
installed in EP 10, EP09 & 08 T
*Dxilling for LINACT RF Gun ad Acc. Modules started, sub-plates under fabrication k&
process

*Remaining stand floor supports anchers, wall supports archors in GP rcoms and acc.
modules in EP 10, 09 & 08 <aa




GSD - VEGA project planning 202 Wd]
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o biweekly meetings with Lyncean
= actions list VEGA@ELI, Lyncean@ELI
o daily morning/evening meetings (Sep-2021 - present)
= coordinate deliveries/technical issues
o weekly facility report
= requested by GSD to coordinate on-site activities (Aug 2021 - present)
o testing & implementation activities from Lyncean
= monthly schedule implemented at GSD request in April 2021
= detailed LINAC installation request in September 2021
o project implementation in Microsoft Project
= LTI schedule
= ELI-NP infrastructure
= GBDD / VEGA acceptance



VEGA Acceptance

- status & activities 2021



VEGA System - Stage 3 (Technical Specifications & Proposal)

Quantity Unit of Technical LTI Footnote

measurement Specification | Specification
(Requirement) | {Committed)

Maximum Photcn Energy [MeV] =195 >898

Tunahility of tha Photon Steplessly Staplassly n)

Energy variable variable

Linear Polarization of

Gamma- Ray Seam ] . 295 °)

Divergence at Full Wigth

Hall Maximum {(PWHEM) of (rad] £1.5x10* £1.5x10" 0)

Beam Spot

Avaerage Diametral at Full

Width Half Maximum 'm] £1.5x 10* <1.5x10° a), b)

(F\WHM) af Baeam Spo!

Averzge Relabive Bandvidth

of Gamma-Ray Beam =5 .0x10* =50x10* a) b),c)

{F\WHM)

Total Photon Flux [1/s] 210x10"" 211107 n)

&':;n‘;":{ ‘F‘,%‘;E‘E";‘;':;L "1/(s €V)] >50x10° | 250x10° d)

Average Spectral Off-Peak

Gamma-Ray Background (s eV)| £1.0x 107 <1.0x10% a),b.c)

Density

Angular Spactral Flux (s mrad’ d i B

Density 0.1%W) 21.0%x 10" 21.0x10 a), d)

a) Al areterence-paint locatad at approximately 10 ™ cownstream of the Complon collision port
for gamma-ray production.

b) Forall gamma-ray energies tetween minimum and maximum pnoten energy.

¢} For all point within the FAHM of the beam spol.

d) Algamma-ray phcion energies of 2.5 and 12 MeV/.

Table 3: VEGA System raquired specifications provided in the Technical Specification and LT!'s
committed spacifications. This table is reproduced frem Table 1 of the Technical Specifications,

with the column *LTI Specitication (Committed)” addec by LTI
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VEGA Acceptance instruments

o develop & assemble diagnostics stations (2020-2022)

beam energy station (final commissioning)

beam profile station (final commissioning)

beam polarization w/ NRF (towards commissioning)

beam intensity & polarization w/ d(g,n) reaction (final assembly)
beam intensity w/ photofission (transfer from EC-JRC)

others (activation, Compton scattering, Large Nal)

o commission diagnostics stations (2021-2023)



nuclear physics

Beam Energy Station - activities 2021 Ll eh

detectors: HPGe & Nal anti-Compton 12/2020
electronics & daq development = A o
updated scientific case & simulations i r
mechanical structure & motor controls ' I B\
procedures: LN2 filling, analog/digital daq Bed "

N

Wt :N"a: PARRAARES

TIREATITIER -

Staff: A Pappalardo, G Turturica, E Udup, S Baruta, G Ling, A Boianu,
P Stoenica, A Mihai



Beam Energy Station - activities 2021

Settings

W

= DAQ development
=  GUI window for users to monitor &
record the beam energy

Staff: G Turturica, R Patrascoiu
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nuclear physics
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Beam Profile Station - activities 2021 U eh

nuclear phy

* Measure the gamma beam shape, uniformity, Mobile system
position, divergence, and point stability

» Act as reference for the laser alignment system
used for the gamma beam transport alignment

 Provide feedback to operators and to users cannan
during target alignment for photonuclear
experiments

SCINTIHLLATOR

In air u

cco

BLACK BOX

Staff: V. lancu (GDED), A. Pappalardo,
G. Ling, G. Turturica, E. Udup, I. Luca

Fixed system (vacuum)




Beam Profile Station - activities 2021

Fixed & mobile systems

v l" .
12/2021 I,.' e

e Commissioning in LP-51 finalized
e Advanced planning for Stage2/
Stage3 acceptance

el

nuclear physics

Fixed & Mobile systems finalized
Updated scientific case & simulations
Resolution test: USAF 1951
Graphical User Interface:
= Linear motion for scintillator
control of two CCD cameras
= Single & continuous image
mode



Beam Polarization w/ NRF V)l Gll

nuclear physics

Measure the linear polarization of the gamma beam by measuring the
asymmetry of NRF lines
H2/2021

STATUS:

« Detectors and electronics - 100%

* Geant4 simulations optimization — 100 %
 Mechanical structure design - 100%

« Construction — 100%

NEXT:

* Elaborate work procedures

« Testing with gamma sources

e Commissioning in LP-51 - by 05/2022

Staff: V. lancu (GDED), A. Pappalardo, G.
Turturica (GDED), O. Sima, E. Udup



Beam Intensity & Polarization with d(g,n) I eh

LA LA S

nuclear physk

x3 Li-glass detectors
x3 EJ-309 liquid scintillators
electronics, power supply

250 ml D20
mechanical structure - final assembly 01/2022

Staff: C. Bratu, A. Pappalardo, E. Udup, S.
Baruta



VEGA Training



GSD - general purpose training 2021

Project Management (GSD)
= presentations on Zoom, templates

Vacuum Training (GSD):
= presentations on Zoom, hands-on in E9

Electrical Signals & Oscilloscope (GSD & UPB):
» classes & seminars, hands-on & evaluation
Motion controls & automation (GSD)

Virtual visit at MuCLS:
= system presentation, Q&A
= start-up procedure (on Zoom)

d.
‘W]‘D';\‘ ]
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GSD - managed projects 2021

PN Nucleu 2021

= Faza 13 _3 (w/ | Mitu)
= salaries (556625 lei)

= Faza 22 - analog DAQ for HPGE (GSD)
= equipment (350000 lei, 99% spent)
= materials (135000 lei, 99% spent)

= Faza 27 - database for diagnostics & controls (GSD)
= equipment (100000 lei, 99% spent)
= materials (42000 lei, 99% spent)

ELI-RO

= ELI Gamma Accurate (750k lei over 3 years)
= prototype scintillators tested
= EJ315 detector purchased

Staff: all GSD

wclear physics
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GSD role & objectives

« GSD mission is to carry out the acceptance of VEGA intermediate and final
deliverables during 2021-2023 and to operate the VEGA System in a safe and
reliable manner in 2023.

» VEGA Deliveries:
o carry out delivery-taking procedures for the VEGA contract (2020-2023)
= 31 intermediate deliveries (2020-2023)

* VEGA Training:
o prepare for VEGA operations
= develop VEGA-specific competencies (2021-2023)

« VEGA Acceptance:
o develop & commission diagnostics stations (2020-2022)
= five diagnostics stations
o develop acceptance procedures (2021-2022)
o final Stage Il and Stage Ill VEGA acceptance (2023)
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GSD 2021 - thank you
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