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Why In Armenia ?
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Burakan Observatory Armenian Nuclear Plant



y Why In Armenia ?

ARUS-6 GeV The major achievements in HEP include

. The study of pion photoproduction, eta-meson generation.
. X-ray transition radiation and XTR detectors.
Development of Quasi-Cherenkov radiation.

Exper. observation of particle channeling radiation in crystals.
- Development of track spark chambers.

1971-1975 — Three Synchrotron Radiation Beamlines

Lab. of Radiation Lab. of Radiation Solid State Dept of
Solid State Physics Biophysics Yerevan State Univ.
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Total Population Papers/
Papers (min) Imin
USA 150 738 270.3 558
HEP Database-2000 Germany |51 142 82.1 623
France 27937 58.8 475
UK 27 664 59.1 468
Sweden 5200 8.8 591
Italy 33 307 58 574
c = Japan 31390 126 249
Brain Drain Finland 3118 5.1 611
Brain Drain Switzerland | 33 876 7.3 4 640
Israel 6236 5.4 1154
Armenia 2 929 3.5 813
/ Russia 48 577 146.8 331
(Georgia 1626 5.7 285
/ \ Estonia 180 1.6 112
’/ \ Belarus 883 10.4 85
Ukraine 4241 51.8 82
\ Kazakhstan 943 17.3 55
\“ Azerbaijan 422 7.8 54
r . Uzbekistan 887 23 38
1970 1990 2010 Tadzhikstan 99 6.1 16
Scientists in Armenia per 1min population. Turkey 893 63.4 14
Iran 416 64 7
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Energy 3 GeV
Current 350 mA
Circumference 216 m
Frequency 499.65 MHz
Harm. Number 360

3 GeV Storage Ring

Uncito Periods No 16
Straight section 4.8m
Lattice type DBA
Dipole Emittance 8.4 nm
Full Energy

Beamline

Beam lifetime 18.4 hours
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Undulator

beam —- 2nsec

'/ Wiggler ||||||||||

Beamline r—

Wiggler

100 MeV

d Linac

Time structure



1/S,/10%[mm™"-mrad™ ']

‘1-mrad'1]

1/8,/10%[mm
I
(=]

n=0.18m, A, =7.9/48m

igure of Merit

e High Brightness & Stable Beams

Y
o
1

[e2]
1

[o}
L

S
A1

1=0.18m

6m 8m 10m (Px)

01 0.1 1 10 100

o
o

0 T T T
0.01 0.1 1 10 100

Photon Energy [keV]

V. Tsakanov et al, Rev. Sci Instr., 2002
M. Ivanian et al, NIM (A) 2004

beta_x,y (m), eta*10(m)

Betatron Functions

20|

16

12

g

4

0_

4

8 I -

' 6 8 10 12 14

z-axis (m)

Emittance

Resonance Diagram

S P
R "=
8 "S,Tft o

— T T — T
13 13.25 13.5 13.75 14
Horizontal tune, Qy

g, =8.4nm-rad



Brightness (ph/s/imm2-mrad?2/0.1%bp)
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Radiation Characteristics

Dipole beamline

Dipole field B (T) 1.354
Critical ph. energy (keV) 8.1

Wiggler type |

Magnetic field (T) 1.98

Period length (cm) 17

Critical ph. energy (keV) 11.97
Undulator

Magnetic field (T) 0.3

Period Length (cm) 5

Photon energy n=1,3,5 (keV) 0.85/ 2.6 /4.3
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g@f Storage ring — Vacuum system

Mater. — Stainless Steel

Vacuum —1 nTorr
Fore-vacuum - 5
Turbo-molecular — 16 .
Titan-sublimation — 80

Electron Channel Ante Chamber

30

Water Cooling

Max 320

lon pumps - 64 2 >
Storage Ring — RF

dE/E (%) : ] Longitudinal phase space- 4

n: _ Energy loss/turn  0.97 MeV 1.39 MeV

00 b Shunt Impedance 6x3.4 MQ

" e Total RF power 660 kW 830 kW
0 90 180 270 360 450 540 630 720 Gap VOItage 3-3 MV 3-3 MV

" Energy acceptance 2.4% 2%
Energy Spread 0.1% 0.1%

ELETTRA
type cavity




o o —— o Energy 3 GeV
L Booster el a-. E PUISe CUI’ren'[ 10 mA
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] — T Y Circumference 192 m
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Number of particles .

SPB SWB
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Energy 100 MeV
Current 1- 20 mA
Pulse length  2-600 nsec
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CANDIE Beamlines

1. Diffraction&scattering (dipole)
Dipoles - 32 15t Stage 2. XAS Beamline (dipole)

Wigglers -8 3. LIGA (dipole)
4. Imaging Beamline (wiggler)
o ors-4 5. SAXS Beamline (wiggler)

Exp. Stations ~40 6. Soft X-ray microscopy and
spectroscopy (undulator)

End statior]
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~Structural Biology Medicine

Protein Structure

Drug design » Angiography = A
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Phy_sics Chemistry

 Macro-molecular physics . .
_ o * Chemical Dynamics
 High-Temp superconductivity « Polymers

* Physics of nano-particles  Nanoscale chemistry

» Surface physics * Biochemistry
» Catalytic Interfaces



Material Science  Micro-fabrication
X-Ray Lithography - LIGA

3D structure of new material

Crystal growth
New Crystals

 Nano-structures
 Nano-tubes
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CANDLE Activit

Review Panel

2312 2002

01 February 2002

r “CANDLE is a world-class project enabling frontier research
K ! in a whole spectrum of basic and applied sciences.

excellent investment from scientific-technical point of view.”
From Panel Report

01 July 2002



First Magnet

From Design ;Z(@))f

Simulation

e

Lo L A et ta g B EAB 3AT.3M5 NN
—

To Fabrication ArmElectroMash

ARMENIA B



Proposals

Total number of proposals — 82 _
* Number of Scientists - 284 Users meet'”q_

 Number of Institutes - 41

« Countries - 7
Armenia, England, Germany,
Georgia, France, Russia, USA

Fields :

Physics, Biology, Medicine, Chemistry,
Environment, Material science,

“From a review of the 69 experimental proposals , it is clear

that strong Armenian user community will emerge as the
facility is readied”

From Panel review



International Collaboration

Armenia, Germany, France, Italy, USA,
Russia, Bulgaria, Greece, Georgia

European Round Table for SR

and FEL ® | etter of Supports
_ _ Memor. of Understanding
International Atomic Energy  Collaboration Agreements

Agency

"y 1 )
ear [ternations] Atomic Energy Agency



CANDIE CANDLE Review

e CANDLE is a place where investment
might lead to a major improvement in
S&T infrastructure in Armenia.

US Commission on S&T in Armenia, Nov 2004

“An Involvement of the Union in the Armenian CANDLE
project would be a sign of encouragement to this project
which concerned chiefly the European scientific teams “

European Union A hendment 102, European Parliament, 26 Feb 2004

Sub Panel recommends to international
and local organizations

e to include CANDLE in the priority list
of projects conducted in Armenia

18 May 2006 o start the pre-construction stage



CANDYE DESY Contribution

RF Components for 100 MeV Linac

Establishment of RF laboratory and RF Test Stand
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A natural byproduct of CANDLE

* Renewal of the scientific standards to its past
world-class level

 Employment of young and mature scientists
» Reverse of the brain drain

* World standard education

* High technology development

* Regional and world-wide cooperation



e to CANDLE

* International Laboratory

===y | » User Friendly Environment

» World Class Research

| strongly support the CANDLE Project.

Just today the French Synchrotron SOLEIL has officially started to operate for

the use of Scientific Discovery for which CANDLE would be a valuable tool.
BRUNO ZOTTER,
CERN, GENEVA, SWITZERLAND



