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Outline

Reporting the accelerator projects not commissioned, which
are or will be funded by central/local governments; The
medical and industrial accelerator projects are not included.

F Electron Accelerator Projects
F Proton Accelerator Projects

F Rare Isotope and Heavy lon Accelerator Projects



Future Accelerator Projects in Asia




Electron Accelerator Projects

e Electron-Positron Collider: 1
- SuperKEKB

e Synchrotron Light Sources: 11
- TPS, SESAME, CIJSRF, ILSF, LSEJ, CANDLE, HiSOR, HLS-Il and HALS
- SPring-8 1l, BAPS
* Free Electron Lasers: 2
- PAL-XFEL
- SXFEL: Shanghai X-ray Free Electron Laser Test Facility
* Energy Recovery Linac: 2

- CERL
- 3GeV KEK-ERL



Linac upgrade and Damping Ring

Vacuum System

Magnet System
IR upgrade

RF System

Beam monitor and control
Belle upgrade

Total

SuperKEKB Project (2010-2015

Cost estimation

1 (Oku-Yen) = 1.1 M USD = 0.8 M EUR (as of 12 Feb, 2010)

Yl

31 e+ matching and L-band acc., RF-gun and laser system,
Damping Ring components

135 beam pipes (ante-chambers, electrodes, etc), pumps

and other vacuum components for 3km x 2 rings

93 magnets, power supplies, cables
20 QCS and other hardware

25 add 9 RF stations,
improve cavities (coupler, HOM damper)

32 BPM, SRM, feedback, control system, etc.
147

350.7

® Cost for DR tunnel construction is not included in the list. Also cost for buildings and facilities for Linac, DR

and MR is not included. These costs

re about 30 Oku-Yen in total.

® This list is what went to MEXT last year. According to recent estimation, cost for some components increases,

but some others decrease.
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Main Parameters of SuperKEKB

LER (e+) HER (e-) units
Beam energy 4 7.007 GeV
Circumference 3016.315 m
Half crossing angle 6. 41.5 mrad
Piwinski angle 24.6 19.3 rad
Horizontal emittance 3.2(1.9) 4.6 (4.4) nim
Vertical emittance 8.64 11.5 pm
Coupling 0.27 0.28 T
Beta function at IP (x/y) | 32/70.27 257030 mim
Vertical beam size at [P 48 62 nm
Energy spread 3. 14 6.49 10—
Beam current 3.60 2.60 A
Number of bunches 2500
Energy loss/turn 1.87 2.45 MeV
RF frequency 508.9 MHz
RF voltage 9.4 15.0 MV
Bunch length 6.0 5.0 min
Beam-beam param. (x) 0.0028 0.0012
Beam-beam param. (v) 0.088 0.081
Total beam lifetime 324 357 sec
Luminosity 8 x 107" cm” s
Integrated luminosity 50 ab !




TPS: Taiwan Photon Source (2010-2014)

2010 Groundbreaking Ring: 3.0GeV, 518m,1.6nm-rad
2011 Linac pre-test Booster: 3Hz, 496.8m, 10nm-rad
2012 Accelerator installation Linac: 150MeV

2013 Accelerator commissioning
2014 users run




Flux of TPS Emittance vs. Circumference |
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Parameters of TPS Synchrotron Facility Brightness of Synchrotron Light Sources|
.Energy 3 GeV ' 100 10 w“m"?m kL o1 .01
Beam Current 400 mA at 3 GeV (300 mA in 1¥-phase) e [ ' :':_‘:_"’f._""" s s e
C of the Storage Ring .51 8.4 m (h = 864) “E - 3:;“‘1:5;7::-' :_‘T‘"“ 1
C of the Booster 4968 m (h = 828 ) gm_. f ——TLS 1.5 Gav e
. | \ 1
Cells |24-cell DBA & "
Long Strait 12m x6 (o,=98 pm, ¢, =165.1 xym) % 1

imx18 (o,=51 um, o, =1208 ym) g 1
‘Emittance 1.7 nm-rad at 3 GeV (Distributed dispersion) g :
RF frequency 500 MHz Zw" 1
RF Voltage (1#-phase) 6.4 MV (4 SRF cavities) . TS 10° o 10’ i

RF Power (1%-phase) | 720 kW (4 SRF cavities) _ Photon Energy (V)



Central Japan Synchrotron Radiation Research Facility

/\\ I (2010'2013) Table 1: Parameters of Accelerators
[ — Supetbend (3T, 127) -
L — . Storage ring
ol N, Electron energy 1.2 GeV
Storage ring S ) Circumference 72 m
N Current =300 mA
\ | Natural emittance 53 nm-rad
tron O ) \ EBetatron tune (4.72,3.23)
i, superbend
RF frequency 400 654 MH=
! RF voltage 500 kV
5 RF bucket height =0.990 %
Y/ Harmonics number 120
Energy spread 341 x 107%
Undulator Magnetic lattice Triple Bend Cell x 4
I,-j,,ls Normal bend 14T, 30°
Superbend 5T.12°
Experiment hall (Bes By, 1z) @superbend (1.63.3.99,0.179)

(Be, By, 1) @straight section  (30.0.3.77. 1.20)

Designed at the Nagoya University Synchrotron Radiation Research Center (NUSRC)
in collaboration with Aichi prefectural government, Aichi Science & Technology
Foundation, industries, and other universities in the area. Commissioning will be
made in 2012



SESAME (9 members, 12 observers)

The SESAME Members

Energy; 2.5 GeV
Circumference; 133m
Emittance; 26 nm-rad
12 Insertion Devices

13 Bending Magnet beam lines

Maximum beam line length; 37n



LSEJ....: Light Source in East Japan

* Need another mid-Energy high brightness source in Japan

e Supported by 7 national universities
* 3-GeV C-band linac injector (could be soft-XFEL driver)

e 12-cell, QBA as baseline

* Needs at least 250 MS-- will abandon proposal if funding not approved in 2

years (before KEK ERL, SPring-8 Il funding)
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ILSF: llran Light Source Facility (2011-2018)

Storage Ring

* 3 GeV, 297.6m circumference, 3.3 nm-
rad, four-fold symmetry, with 4x8m,
20 X4m 12 X 2.8m straight sections ;

Booster Ring

* 144m Circumference, 14nmrad, 1Hz;

Linac

* 150 MeV , Electron gun 90kV
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Linac

Magnets

Vacuum

Parameter Unit Value
Energy GeV 3
Circumference m 297.6
Number of super-periods - 4
Current mA 400
Horizontal Emittance S 3.278

rad
Harmonic number - 496
RF frequency MH= 500
Tune (Qx/ Q) - 18.2656/11.324
Natural energy spread - 1.0408E-03
Natural chromaticity (£, /§,) - -34.560/-28.02
Momentum compaction (a@.) - 7.621E-04
Radiation loss per turn MeV 1.0167
Beta function at center of
medium straight sections m 2314
(Bx/By)
Beam size at center of
medium straight section um 156.18/6.84
(ox/oy)
No. of dipoles - 32
No. of quadrupoles - 104
No. of sextupoles - 128
Dipole magnetic ficld T 1.42
Dipole field gradient T/m -3.83/-5.83

(marclu'ug unit)
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User Operation

= | Design Phase: including the call for tender prozess, it is finish with the signature of the contract. |

[ | Production Phase: it starts with the prototype and finished with the site acceptance test |

Dimension of XXX-19:

Radius of the machine: 462 m

Radius (max) of service area = 45.7 m, Radius (min) of service area =327 m
Radius of shielding wall =51.0 m, Radius of experim Hall =65 m
Length of front end = 8m, Length of beamiine = 26 m

- Radius (min) of the laboratories = 68.5 m, Radius (max) of the laboratories = 82m g

N

Office Building
Widh=30m

Length=60m
3 Foors

|Corridor for walking, (3.5
[m)



CANDLE and HiSOR-II

3 GeV Storage Ring

RF

CANDLE

Undulator Parameter Value
Beamline

3GeV, 8 nm-rad Energy E (GeV) 3
216m, 16x4.8m Circumference (m) 216
Dipole Current | (mA) 350

Beamline

\ Full Energy

Booster

I Horizontal emittance (nm.rad) 8.4
0.084

Undulator Vertical emittance (nm.rad)

RF frequency (MHz) 499.654
;?gamvunac \g;g?!:fi;e Harmonic number 360
: \ S Number of lattice periods 16
Whipes Straight section length(m) 4.8
0 10 20m
H |SO R-I I Perimeter 4597 m
0.7GeV, 18 nm-rad Orbit shape (11.3) Torus knot
46m, 11x3.6m, Perimeter 4597 m
11x1.7m Orbit length 130.187 m
Beam energy 700 MeWV
. . x
Straight sections ?9;3 iﬁ x\i }
Harmonic number 88
RF frequency 202.645 MHz
Betatron tune (10.362, 7.807)
Natural emittance 17.9 nmwrad

Chromaticity (+1.0. +1.0)




HLS-1l and HALS: Hefei Light Source Upgrade Projects

HALS

Ultra-low emittance storage ring

HLS-II (2010 2013)

* Beamenergy: 1.8 GeV

e Circumference: 480 m

e Beam intensity: ~500 mA

e Beam emittance: ~80 pm-rad
(low beam current) ~40 pm-rad

e Critical wavelength: 1.66 nm

* Magnet lattice: Six Bend Achrom

at

Straight section : 20X6.5 m
Beam lifetime: Top-off
Natural bunch length:~40 ps

D D 0
U
_——_———_'_-——__
————— e
w et
| D€« |||l|l|||||"‘~i.l‘ L i A 43
| RF freg ur:rm. ... I N




BAPS: Beijing Advanced Photon Source

High energy X-ray (50-150 keV)

0.1um focus beam for diffraction
experiments, especially for the
protein crystallography.

10nm focus beam for
spectroscope experiments

1 ps time resolution possible.

R& D: 2012 — 2015
Construction: 2016 - 2020

5GeV 1200m-Circomference
Storage Ring

250MeV LINAC
Lower energy transport line

250MeV - 5GeV 300m-Circum
booster

higher energy transport line




SPring-8 I Road map for SPring-8 Il

2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

SACLA SACLA =1
Phase | Phase I SP8-II CHEZJ E
(Construction ) SPE-I| Components production & g
R/D phase -

SACLA-Il Conceptual design

SPE8-Il Conceptual design




Main Performance of SPring-8 Il

* Energy: 6 GeV
e Emittance: 67.5 2 10 pm-rad
* New injection scheme

New Ring | Present Ring
Lattice Type 6 Bend |Double-Bend
Unit Cell Length [m] 2992 29.92
Ring Circumference [m] 1435.95 1435.95
Beam Energy [GeV] 3] 8
Natural Emittance [pm.rad] - 67 3400>
Energy Spread [ %] 0.096 0.109
Dispersion Func. [m] at Straights 0 0.107
Betatron Fune. [m] at Straights (H/V) 1.0/1.2 226/5.6
Betatron Tune (H/V) 141.80/ 38.25 | 40.14/18.35
Natural Chromaticity (H/V) -473 /-199 -88 /42
Momentum Compaction Factor 1.55%107° 1.68x107*
Radiation Loss [MeV/turn] 4 9
Number of Magnets per Cell
(Bending / Quadrupole / Sextupole) 6/26/23 2/10/07
Bending Field [T] 0.70 0.68
Max. Strength of Quadrupoles [m™] 1.52 0.40
Max. Strength of Sextupoles [m™] 120 6.2
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PAL-XFEL (2011 -2014)

Linac Hall 830 * 0.1-nm Hard X-ray
Undulator Hall 200 * Budget: 400 M$

XFEL Beamline 80 e 10GeV S-band Linac
Total Length [m] 1,110 2014 XFEL lasing

135 BC3 S L4:s Wake_sus  Sofl X-ray
chamber FEL

RF Gun L1 hod BC1 L2 B2 : L3 BC3 H L4
314 2.65 + 3.81
Laser 10 GeV
Heater Meawr GeW Kicker Gel Hard X~-ray FEL
Linac ‘ BTL Undulator Hall Beamline

10 m 730 m TEO m 1005 m 1110 m



PAL XFEL: Main Parameters

FEL wavelength [nm] 0.1
Electron Beam energy [GeV] 10
L Beam charge [nC] >0.2
Beam emittance [mm-mrad] <0.5
Injector Gun Photocathode
RF-gun
Peak current at undulator >3
[kA]
Repetition rate 120 Hz
Number of bunches Single or
Two
Linac structure S-band
Undulator | Undulator type Out-vacuum
Undulator period [cm] 2.46
Undulator gap [mm] 6.8
Undulator parameter, K 2.076
Saturation length [m] 56
FEL FEL radiation power [GW] > 29
Photon beam length [fs] 60
FEL photons/pulse > 1.0 E+12

4 Wavelength
= Soft x-ray: 1 nm~10 nm

Hard X-ray: 0.7 ~ 0.1 nm
+ Extended to 0.06 nm

4 Photon beam Length

Nominal : 30 ~ 100 fs (200 pC)
Short: <5fs (20 pC)

Ultra short: <0.5fs by ESASE
scheme

€ Undulator Beamline

3 Hard X-ray / 2 Soft X-ray lines

10
s "
o
o 0'1'§ Tapered
% ] Untapered
O 0.01
1E-3
0 2|0 4|0 6|0 8|0 1 (IJO 1 ZI’O
z [m]

* Radiation Power of 0.1 nm @Z~=132 m
e Untapered : 14 GW (4.7E+11 photons) 7%
Tapered :55GW (1.8E+12 photons) Sciences



SXFEL: Shanghai XFEL Test Facility (2012-2015)

Parameters HGHG Upgrade Unit
Output Wavelength 9 3 nm
Bunch charge 0.5~1 0.5~1 nC
4| Energy 0.84 1.2~1.3 GeV
Energy spread 0.1~0.15% 0.15%
2 Energy spread (sliced) 0.02% 0.03%
Normalized emittance 2.0~2.5 2.0~2.5 mm.mrad
Pulse length (FWHM) 1. 1 ps
Peak current ~0.5 0.5 kA
5l Rop rate 1~10 1~10 Hz
Linac Collimator Mod1 Modi* Radi Mod2 Radiator2
: ISUMM"E_E mamljnac-z e Linac-3 840 MeY l’
h e EE
I i — o
A BCA BC2 Seed laser

- I_; - L=128m L~128m
Ser Heater  R.~-48mm Rsg~—15mm . >

: e i 20.0m 89.730m
14.714m 109.581m 10m

w




cERL = 3GeV ERL@ KEK
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Proton Accelerator Projects

e Spallation Neutron Source: 2

- CSNS: China Spallation Neutron Source ;
- ISNS: India Spallation Neutron Source;

 High Power Proton Linac: 3

- PEFP: Proton Engineering Frontier Project
- C-ADS: China Accelerator Driven System

- LEHIPA: High Intensity Proton Accelerator



CSNS: China Spallation Neutron Source
(2011-2018)

CSNS project is under construction under the collaboration between
CAS and Guangdong local government, it will be completed in 2018;
The investment is from central government and local government
( Gunagdong/Dongguan). CAS covers the manpower costs;

R&D started in 2006, construction began in 2011;

Beam power in phase | is 100kW, upgradable to 500kW.

S0keV 3 MeV

o ount

H-1S  RIQ BOMeV
' T24MTF 324MHz .
3 3 LEBT P L P
= ) ‘?*
-
L]
L RCS
: Lo6GeV,62.50425H =
-
o -
- %

Meutron instrmments i : *,,
T




Main Parameters of CSNS

e Repetition rate : 25 Hz

* Average proton current: 62.5 UA

e Proton kinetic energy: 1.6 GeV

e Average beam power: 100 kW

e Target: Tungsten

e Moderators(wing,three): H,O,LCH,,LH,

e Spectrometers:
HRPD (high resolution powder diffractometer)
HIPD (high intensity powder diffractometer)
Reflectometer,
SANS (small angle diffractometer),
Direct-geometry inelastic spectrometer
Engineering powder diffractometer (Northeastern Univ.)
High-pressure powder diffractometer (Jilin Univ.)



ISNS: Indian Spallation Neutron Source

Front
End

NC/SC
structures

150-200

The project will be implemented with participation of a number of DAE

ISNS Project Implementation

MeV

SCRF
Linac

institutes and other institutions (RRCAT, BARC, VECC, IUAC, ...)

The project will be in two phase

SCRF

Cavities |

>1GeVv | Nuclear
Physics

Nuclear
Physics

In the phase-l1 R&D activities towards ISNS design (Linac + Accumulator ring; target
and moderator, neutron beam transport lines), sub-system prototype developments

and infrastructure development will be taken up.

Construction of ISNS and user facility will be taken up in phase-Il which will commence

after successful completion of phase—l. It is expected that the phase-Il will take 10-12

years to complete.

International Advisory Committee for periodic review of the design and ~ larget

other technical issues

Development of Indian industry will be a key factor

Indian Spallation Neutron Source (ISNS)
at RRCAT, 1 GeV, 1 mA protons.

SNS

Accumulator
Ring




PEFP: Proton Engineering Frontier Project

High-Power Proton Accelerator: Staged construction of 1.0 GeV,
20 mA proton linac
- 20 MeV: National Nuclear R&D Program (1997-2002)
- 100 MeV: New Frontier Program (2002-2012)
- 1.0 GeV: Under R&D Study

Government decided the construction site in Gyeongju
- Near KTX station (March 2006)

National Users’ Facility: Intense neutron source for
basic and applied science research
Lead Lab.: Korea Atomic Energy Research Institute (KAERI)



100 MeV Beamlines

PEFP 100-MeV Proton Linac (2002 — 2012)

) i
I L L % & .
~ . 3

‘,

-

=4 1 ]

i vieV

3 MeV RFQ}

e

20 MeV Beamlines

Beam Application Rep. Avg. |Irradiation Beam Application Rep. Avg. |lIrradiation
Line Field Rate |Current|Condition Line Field Rate |Current|Condition
. Hor. Ext. . Hor. Ext.
TR101 | Radio Isotopes | 60Hz | 0.6mA 100mm® TR21 | Semiconductor | 60Hz | 0.6mA 300mm@
Medical Bio-Medical Hor. Ext.
TR102| Research | 7.5Hz | 10pA :&rh?\% TR22 1 ppplications | 1°HZ | 604A | 350mmga
(Proton therapy) Materials, Energy Hor. Ext.
- TR23 . 30Hz | 0.6mA
Materials, Energy Hor. Ext. & Environment 300mmg@
TR103 . 15Hz | 0.3mA
& Environment 300mmQ@ ] ] Hor. Ext.
- - TR24 | Basic Science 15Hz 60uA
Basic Science Hor. Ext. 100mmg@
TR104 7.5Hz | 10pA
Aero-Space tech. 100mmg@ . Hor. Vac.
TR25 | Radio Isotopes | 60Hz | 1.2mA
Neutron Source Hor. Vac. 100mmg@
TR105 .. 60Hz | 1.6mA
Irradiation Test 100mm@




C-ADS: China Accelerator Driven System

-- High Power Proton Linac

Advanced

Research

RFQ + HWR

RFQ + Spoke

-

Phase 1

Phase II

Experiment Facility

Research Facility

~

KR

N

2013

‘ﬁ
‘e

10 MeV

At IHEP&IMP
~5 MeV

Key technology

R&D

201X
At Erdos

25~250 MeV @ 10mA ' 0.6~1 GeV @ 10mA

Research of
Integrated system

Phase III

DEMO. Facility

~100 MW‘ i ~1ooomv'i

~2022
At Erdos

Experimental
Facility

A

~2032
At Erdos
1.2~1.5 GeV @ 10mA

Demo
Facility




Layout of the C-ADS linac

Injector 11
. LEBT 1 621? :l\(sz MEBT1
2.1 MeV
40 MeV 180 MeV 360 MeV 1500 MeV
3.2 MeV Main linac
LEBT 32 SR (fl\(/:fl-[z MEBT1 -
= Local compensation
Injector I
Two injectors are on line, either with
‘Hot stand-by’ Twoin re on fine,
injector-1 or with injector-2




Main specifications of the C-ADS driver linac

Particle Proton
Energy 1.5 GeV
Current 10 mA
Beam power 15 MW
Frequency 162.5/325/650 MHz
Duty factor 100 %
Beam Loss <1 (0.3) W/m
<25000 1s<t<10s
Beam trips/year <2500 10s<t<5m
<25 t>5m




LEHIPA: 200MeV/10-30mA Proton Lianc for ADS
(Bhaba Atomic Research Center, Munbai)

Layout of 20 MeV 30 mA Linac Section (LEHIPA)

Beam
Dlagnostlc

lon Source DTL Beam Stop

ECR lon source RFQ 4 Vane type 20 MeV, 30 mA
50 keV, 35mA. 3MeV, 30 mA Alvarez type DTL

" | pEo_ T\l SCspoke | | Eniptical
LEBT N QEBFT/ Resonators Cavities

1 GeV

50 keV 3 MeV 150 MeV 200 MeV



Rare Isotope and Heavy lon Accelerator Projects
 KoRIA: Korea Rare Isotope Accelerator
* Rare Isotope Accelerator Project

 Heavy lon Accelerator Facility



KoRIA: Korea Rare Isotope Accelerator

High intensity Rl beams by ISOL & IFF

— 70kW ISOL from direct fission of 238U induced by 70MeV, 1mA
protons — ~MW ISOL upgrade

— 400kW IF by 200MeV/u, 8puA 238

High energy, high intensity & high quality neutron-rich Rl beams
— 1328n with ~250MeV/u, up to 9x108 pps

More exotic Rl beams by ISOL+IF+ISOL(trap)

Simultaneous operation of ISOL and IFF for the maximum use of the
facility



Schematic Diagram of KoRIA

For the basic and applied science with stable and unstable isotopes

2 IF Linac )
Us3s+ 70 MHz 200 MeV/u (U),
v RFQ 70 MHz SCL 280 MHz SCL 8 ppA Future Extension
- Stripper _ R
28 GHz ~18 MeV/u Spallation, V)
SCECRIS Fission Target
H.*+ D* Medical
21
Nuclear Data u—\ Research
-8
\)) D) Fragment
f——tsottinac ———f pp P | [P g
Material
Science Beta-NMR
RF Cooler ! Gas
Catcher, .

70 MHz SCL

Gas cell j
High Energy
Experiments

70 MHz RFQ

Mass
Separator

10 keV/u

~18 MeV/u

TS | o ] -

Low Energy Experiments

1~5 MeV/u

Atomic Trap
i Charge Breeder Experiments

ECRIS

ISOL: Isotope separation on line
IF : In-flight fragmentation




Main Parameters of KoRIA

* Beam species/energy: proton/600 MeV ~ Uranium/200 MeV/u
* Beam power: 400 kW

. SC linac with 2-gap cavities (QWR and HWR)

" Acceleration with multiple charge states for heavy 1ons

Beam Specification

i SC Linac input SC Linac output
. ZI A
soecies | %% | charg | Gorat | o | charge | ot | et | e
Proton 1/1 1 660 0.3 1 660 610 400
Ar 18/40 8 42.1 0.3 18 33.7 300 400
Kr 36/86 14 221 0.3 34-36 17.5 265 400
Xe 54/136 18 18.6 0.3 47-51 12.5 255 400
U 92/238 32-34 10.0 0.3 77-81 8.4 200 400




RIB Accelerator Project in India
Variable Energy Cyclotron Centre, Kolkata, RIB Project

€ __I F Newrron facility. s-process
- nucleo-synthesis studies

Stable
isotope | Highfreq.. high
— current ECR
injection ion Source
Separator
Spectroscopy of r-process, 1.5 keV/iu
n-rich exotic nuclei e |
1.5 keV/u
»-
Material Science

with stahble & RIBs

0.1 MeViu

1.0 MeV/iu
Nuclear Astrophysics |
Fhase=1
2012-17
Nuclear Structure, Elastic/Inelastic
scattering, Coulomb barrier physics, -1 1l et
Super Heavy Eleiments 7.0 MeV/u Stripper
Phase-1
_ 2017-24

Stable HI Beam
100 MeVia

Studies on drip line &
near drip line nuclei [ SC Ring Cyclotron




The HIAF Complex

> Accelerator Components:

» High intensity ion source » High energy & Intensity synchrotron
» High intensity pulse SC-Linac » Multi-function circular spectroscopy
> Large acceptance radloataye beam line » Electron & Stochastic cooling
e w ---'-1-"._"__"'____‘1 E-R|ng
> Key Characteristi ST
e aracteristics. PVt ",
Y CSR-40
» High energy & High intensity §i'PuIse "'%.ﬁ
» Cooled intense beam & RIBs | Accumulation + Cooling H "’»&
» Beam compression i Lognitudinal Stacking § "\?
> Super long period slow extrac’tlon Acceleration ;' "'é
» Multi-operation modes \ Pulse compression i.--" .
's%.‘ ."',o X
e e %
‘ e = _:' !!; I BE— @
g Ty, —
L, = . P A
[TE - ECR “K Radioactive ‘b\ rd *,
e Beam Line i
HMH;LE—WI T l—H—l—II?—I‘:—H—H—H—H— \ !- CSR-15 ‘:.,
“a ‘~Y%  Booster "‘,
SC-LINAC *‘-.._ \\\spectroscopy .

2 * Coollng

“u.
- g i



Experiment Terminals of HIAF

Slow Extraction

Material irradiation
Space electronic device
Application in bioscience

SC-LINAC

Fast Extraction

Matter States
(Dense plasma research,
High-Energy-Density Matter)

| CSR-40Beam |

1.0GeV/u (28U
(0.75-3.0) X 1012

3.0 GeV/u (238U76)
(1.5-6.0) X 10"

sas w3

et
-

HH .lj‘ :: H H—H—1k L
-, oW energy
“a Irradiation

-

= 50 (U*) -150 (U5 )/MeV/u

0.1-0.4 pmA

-
L [ pa—— - e

T R
W

Radioactive
o Beam Line

High Purity &
Quality RIBs Station

[ CSR-15 Beam ]

Lo 1.0GeViu (28U)
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[ ]
¥

3:0 GeV/u (B8UT6*)
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F %
i \
-
%\ ‘4-‘ e - b‘,s;‘

\, [ csri5%
\%‘,}t Booster %
“._spectroscopy *

Cooling 7/
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Main Parameters of HIAF

CSR-40 CSR-20 (Booster)
Circumference (m) ~800 ~250
3.0GeV/u for U™
Energy 5 0GeV/u for 2o 1.0 GeV/u
Max. Rigidity (T.m) 40 20
Accumulation + Cooling
Longitudinal RF Stacking Acceleration
Function Acceleration Spectroscopy
Pulse compression Cooling
Electron + Stochastic cooling
Matter states
Dense plasma research : :
Experiment type High Energy Density Matter High Purity &

Material irradiation
Space electronic device

Quality RIBs Station




Summary

F More than 20 accelerator projects are planned and
constructed in Asia, including light source, proton,
rare isotope and heavy ion accelerator facilities;

F Superconducting accelerator technology is widely
used in these future accelerator projects;

F Local government supports help greatly the project
getting approval and funding.
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<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABSALOM
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /ALIBI
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BATAVIA
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CASMIRA
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /EdwardianScriptITC
    /ELEGANCE
    /Elephant-Italic
    /Elephant-Regular
    /ELLIS
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EXCESS
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GENUINE
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HELTERSKELTER
    /HERMAN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISABELLE
    /JOAN
    /Jokerman-Regular
    /JuiceITC-Regular
    /JUSTICE
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Lithograph-Bold
    /LithographLight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MANDELA
    /Mangal-Regular
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MATTEROFFACT
    /MaturaMTScriptCapitals
    /MICRODOT
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NATURALBORN
    /NEOLITH
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OPENCLASSIC
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PRETEXT
    /Pristina-Regular
    /PUPPYLIKE
    /Raavi
    /RADAGUND
    /RageItalic
    /Ravie
    /REALVIRTUE
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SHELMAN
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TRENDY
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


