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CANDLE Activity 
CANDLE  Light Source 

3 GeV Synchrotron Project  

AREAL Accelerator 

Design & Performance 
Upgrade Program Experimental Program 

• Overall performance design upgrade 
• Beam dynamics – linear, non-linear 
• Impedance and Wakes 
• Magnets, PS, Control System, etc. 
• Other components 
• Establishment of User Community  

Upgrade Program  
• AREAL 50 layout design and beam dynamics 
• ALPHA – (FEL radiation) properties, beamline design, use, performance 
• BETA – accelerator concepts experiments, beamline design 
• Various accelerator components design, prototyping and fabrication 
• Development of control and diagnostic equipments 
• RF components, development, measurements 
 
Experimental Programs 
• Single mode resonator 
• Radiation sources 
• New materials for photoemission, radiation (THz) sources, etc. 
• Oncology, genetics 
• Radiation resistance of viruses and microorganisms   
• Ischemic diseases 
• Radiation biology – blood protection methods 
• Space test stand – experiments on silicon chips in space conditions 
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CANDLE Activity 

Other 
Experiments, 

Activity …. 
 

Research & 
Training, etc. 

!  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. 
 

!  Others 
• Accelerator based machine learning systems (Artificial Intelligence) 
• AI for Biological researches 
• Miniature accelerators 
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CANDLE Synchrotron 

Low alpha: 
Short  pulse SR + 

Coh. THz radiation  

Reported at ESLS -2021, ESRF Grenoble, France 
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0.435 

CANDLE Synchrotron 

0.435 for 268.8m circumf. 

Optimizations for low emittance  

Longitudinal Impedances  
for several NEG thicknesses.  

Cu - NEG Long. resistive wakes for  
different copper pipe radii.  

•   Collaborations PETRA IV (DESY), SLS 2 (PSI)  
•   Project of impedance measurements test stand for different thickness of NEG 
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Impedances and Wakes 

Reported at ESLS -2021, ESRF Grenoble, France 



AREAL 
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AREAL Upgrade 2021-22 
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Q1 Q2 

Laser Pulse Splitting  
 

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



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

D = 7 mm 

D=3.5 mm 



AREAL Upgrade 2021-22 
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Cathode,  
Spring,  
RF Waveguides 

RF Cooling Upgrade 



AREAL Upgrade 2021-22 
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ACC Cells one-by-one geometry Measurements ACC Couplers Vacuum Welding 

Vacuum System 
maintenance/replacements 



Experimental Capacity: Labs & Facilities 

X-Ray Cabinet 

Online electron beam dosimeter 
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Collaborations 
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Armenian German Student Course 

Grant Programs 2021 and 2022 



International Collaborations 
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Task Distribution 
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Plans – Accelerator Physics 
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Accelerator Physics 

Advanced 
Concepts 

High 
frequency 
structures 

Miniature 
accelerators 

Single 
mode 

structures 

Radiation 
sources 

THz 
Sources 

Undulator 
Radiation 

(FEL & 
THz) 

Single 
mode 

structures 



Plans - Experiments 
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Experimental Studies  

Radiation 
Biology  

Applications 
of ultra short 

electron 
beams 

Time resolved 
experiments 

Materials 
Science 

Irradiation 
influence on 
properties 

Thin films 

New device 
developments 

Diagnostics 
development 

Ultrafast 
timing 

New electron 
sources 



Plans (Other) 
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Collaboration Activity 

• Recover participation 

• New collaborations  

Educational Activity  

• New PhD Programs 

• Master Programs 

• Joint Schools 

• New test - stands 

Research Grant 
Programs 

• Balanced activity 

•  Joint Grants 

Infrastructure 

• Improvement 

• New multi-use laboratories 



Plans 
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Future Plans 
from  

 
V. Tsakanov 
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