In Memaory of Vasili Tsakanov

Ongoing Activities at CANDLE,
projects, plans

B. Grigoryan for UBA-22
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CANDLE Activity

CANDLE Light Source AREAL Accelerator
3 GeV Synchrotron Project

Upgrade Program Experimental Program

Design & Performance




Other
Experiments,
Activity ....

Research &
Training, etc.
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CANDLE Activity
p

I Experimental Researches

* Advanced Materials (Scanning Electron Microscopy, spectrometry)

* Micro-fabrication — development of optics and optical devices

* Vacuum oven — film coating, brazing, welding, technology development

! Educational and Research Activity

* Practical courses YSU

* Practical courses NPUA

* German — Armenian Practical course on accelerator physics
* Internship programs

* Grant projects — researches, infrastructure, etc.

* Collaboration tasks — DESY, PSI, JINR, etc.

I Others

* Accelerator based machine learning systems (Artificial Intelligence)
* Al for Biological researches

* Miniature accelerators
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CANDLE Synchrotron
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Reported at ESLS -2021, ESRF Grenoble, France




CANDLE Synchrotron

Impedances and Wakes

Optimizations for low emittance

Source of wake Quantity | Parameters
: istive Wi _ inless Steel. C ivity: 1.4 10° 07"y
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Straight section length (m) 4.8 44 4.2 44 BPM 100 Length:10em: End Impedance-3 Q. angle 7 /2
Energy (GeV) 3 3 3 3 ,
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Energy spread (%) 0.1 0.15 0.1 0.11 a0 N, s g
Overall mom. acc. (%) 24 2.1 3.9 2.6 é X % -
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Cu - NEG Long. resistive wakes for Longitudinal Impedances
different copper pipe radii. for several NEG thicknesses.
» Collaborations PETRA IV (DESY), SLS 2 (PSl)
* Project of impedance measurements test stand for different thickness of NEG

Reported at ESLS -2021, ESRF Grenoble, France




AREAL
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AREAL -50 Upgrade Program

spodnipenp

Espmm 4 |« 20,50 MeV electrons

*FEL Radiation
Wavelength 2-6.7 um
Frequency 45-125TH:z
Pulse energy 60-100 ul




Laser Pulse Splitting

* Several experiments for reproducibility
* Adjustable delay up to 30 ps
* Split pulses identification (1, 2 and 1+2)

Results
X position [mm]
-0.0022286

¥ position [mm]

Two-bunch train. Delay: At=10 ps,
Total Charge: Q~ 60 pC

amera:

Bunch 1. Q,=-30.2 pC
Bunch 2. Q,=-26.5 pC




AREAL Upgrade 2021-22

Laser Spot Replica System
* Motorized movers
 Extra Range (more than on cathode)
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AREAL Upgrade 2021-22

RF Cooling Upgrade

‘\\»

Cathode,
Spring,
RF Waveguides
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AREAL Upgrade 2021-22

ACC Couplers Vacuum Welding
W

ACC Cells one-by-one geometry Measurements

<M1 2921569 GHz 31 878 4B
%367

— | —

_Chi fb Start 291 GHz Pb 0dBm Stop 293 GHz

Vacuum System
maintenance/replacements
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Experimental Capacity: Labs & Facilities

The link to Users

258 nm 1030 nm
AREAL T, _ =
Amplitude
electrons Laser System ’ l
E< 5.0 MeV 750-900 nm .
‘ Two-photon Micro
Beam |rradiati0n AVESTA microscopv FabricatiOn

Experiments Laser System — Station

(Dose rate dependent) 1 1

| Expected end of the year

RF Measurements, (R&S joint educ. center), ) Laser based THz Spectrometry
| Timing and Synchronization LAB. (will complete soon)
\
p — \
Radiation Biology Vacuum Technology, Electron Beam ] ' | el »
| LAB | Brazing, Welding LAB L E= 20, 50 MeV 1 [ 3
- <L r P
New Advanced Scientific Engineering FEL A=2.5-30um ] ¥ i 3
Materials LAB | Workshop |_Pulse energy 60-100 m N
f . 0
Magnetic Scanning Electron 0.35 THz Radiation & ]
Measurements LAB \ Microscopy (SEM) \ accelerator technology (BETA)
Online electron beam dosimeter
>




Collaborations

PAUL SCHERRER INSTITUT

) INFN A ALIKHANYAN ;
National Lahoratory INSTITUTE OF
MOLECULAR

Istituto Nazionale di Fisica Nucleare BIOLOGY NAS RA

HZB ;:r[umnfr:téerlin (

UH
- TECHNISCHE "
l N F N I UNIVERSITAT /2% Universitit Hamburg

WIEN DER FORSCHUNG | DER LEHRE | DER BILDUNG

LUARE Vienna|Austria

Istituto Nazionale di Fisica Nucleare

\ Armenian German Student Course )

.7\
R

UNIVERSITA

DEGLI STUDI il
DI BRESCIA —_—

';

European

XFEL

“\ POLITECNICO Med &

\ %) MILANO 1863 Austron /

Grant Programs 2021 and 2022

UXD um. Cemenosa, PAH

\ Radiation Biophysics. Experimental Program /
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IFAST

Armen

China

Beljng Kavonal Labcratory OF CAS
108, Chinse Academy of Science
Shanghai Jao Tong Unirersity
Tainghua University

Czech Republic
ELl Bearss

France

{EACNRS

Eooe Pulylechnigue
ENSTA Paris tech

Inze3

LAL

PGP

LA

PHLAM Universioé de L e
Sodell

Germary

Hungary
Wigner Reseanch Center

Italy

CNR Insttuto Nazhonale di Ottica - Pisa
INFN Frascati

INFN Nikano

INFN Romal

University of Fome Tor Vergata
University of Fome La Sapienza
University of Pisa

Japan

i psil
Netherlands

Eindhowen Univeristy of Techaclogy
Norway

University of Gslo

Portugal

NSTRUG Superion R de Listiod

Russia

JHT of Bussian Acadenry of Sciences
Budker nstitate of Nucear Physics
Insitute of Applied Fhysics RAS

Swedes

Lued Univergty
Switzerland

qgm ofBem
Panl Scheres Institut

VK
ASTeC
(okmit instRute

M- Impeial College
larcaster Universty
Manchester Unhvessity

Oxtond Univecsity

Queen's Univeriny of Bellast
STRC Rutherford A

wploton Laboratoey
STRC Dby Labarainry
Unhversity College Loncor

University of Livernoo

Univessiy of Statwcyoe

International Collaborations

EUROPEAN NETWORK FOR NOVEL ACCELERATORS

—FuroNNA¢,—

supported by Fl wia ARES

USA
Hmoth nal
1 { o
I i 1
T Mons )
Latinal Accelerator Labarater
nityol Calllor 05 Angoim
Intermatiosal
European Ovgaatzation for Nuxlear Research (CERN)
Ll Beamines

International Committies for Fulum Accelerators
Internationa Committaeon Litra High Intamiity Lasers
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Task Distribution

fe Photon Beam & Optics
| = Experimental Biology
’,' * Adv. Mat. & Microdevs.
“‘ * Engineering Dept.

* BD & EM Fields
f

* Engineering group

* Magnets & Detectors

« Control Systems

Lab. based CANDLE

Experimental Synchrotron
Programs B Design

* BD & EM fields
e Magnets & Detectors
e Photon Beam & Optics
* Control Systems

| ® RF Systems
\

RF Systems

* Photon Beam & Optics
* Vacuum Systems
* Control Systems
* Magnets & Detectors

|
|
1




Plans - Accelerator Physics

Accelerator PhyS|cs

Advanced Radiation
Concepts sources

Undulator
Radiation
Sources (FEL &
THz)

Single
mode
structures

r r
structures structures
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Plans - Experiments

Experimental Studies

Radiation ||| Materials New device
Biology Science developments




Plans (Other)

Collaboration Activity

e Recover participation
e New collaborations

Research Grant

Programs

e Balanced activity
e Joint Grants

Educational Activity

e New PhD Programs
e Master Programs

e Joint Schools

e New test - stands

Infrastructure

e Improvement
e New multi-use laboratories




2019-2024

Future Plans
from

V. Tsakanov
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UBA -2022
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