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KAT
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Kiswire,
Global Specialty Wire Company

ICABU

Founded in 1945, Kiswire manufactures specialty steel

wire products for a diverse range of industries including

automotive, bridge, energy, construction and electronics.

Kiswire exports to customer in over 80 countries.

Establishment 19 4 5 Headquarters B usan, Kore a

Export Annual

countries 80 total production 1 ) 200 ) 000t
capacity

Worldwide Annual

employees 6 ) OOO sales 2 1B U S D

Automobile

64%

(FY 2023)



K A ' (Kiswire Advanced Technology Co., Ltd.)

KAT is a global leading superconducting wire company,
located at Daejeon/South Korea.

Established in 2004 as a wholly owned subsidiary of Kiswire,
KAT specializes in high-performance superconducting wires,
including Nb;Sn, NbTi, and MgB,. These wires are utilized in
fusion reactors such as K-STAR, ITER and DTT project.

KAT has been also developing the High-Jc Nb,Sn wire for the
FCC project in collaboration with CERN.

Additionally, from 2018 to 2022, KAT supplied the
cryomodule prototypes and cryostats to RAON and RIKEN,
respectively. From 2021 to 2023, KAT successfully fabricated
and tested the 1.5 GHz 3™ harmonic superconducting cavity
for the Synchrotron light source.

13.Nov.2024 ICABU 2024

2h 30 min.

ICABU.

Daejeon : '
223, Techno 2-ro,

Yuseong-gu, Daejeon,
Republic of Korea, 34026
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R&D for 1.3 GHz
Single-cell cavity

R&D for 1.5 GHz 2024
o 34 Harmonic cavity

Supply 2021""2023

cryostats for

Supply HWR B .cryomodule
in RIKEN
cryomodule

Superconducti C i
up uc |ng/ rVOgemc prototype 2019

About KAT

Established in 2004, KAT is a global leading
superconducting wire company and wholly owned
subsidiary of Kiswire.

5023

Start SUCCEX
project in KOREA.
1.4 tons High Jc

Applications . . For RAON
5.9 tons Nb3Sn

Supply 1.5T MRI

magnet to TCL, 2018 2019 ~ 2022

Supply Nb;Sn
of 55 tons for DTT

2017 TF coil
~ Now

R&D contract with

2014 CERN for High Jc
~ 2021 Nb,Sn wire

2009 Start R&D project of NbTi
and MgB, wires funded

by Korean Government

China (KAT NbTi
Start R&D  Wire applied)

of SC MRI 2015

.
..

magnet

2010

Supply Nb;Sn of

2004
2 006 137 tons for ITER

Supply Nb,n of T+ CS Colls. Superconducting
2009-2016) .
: 2 tons for KSTAR WI res
1998 (PF Coil)

Start R&D of Nb;Sn
superconducting wire
(Kiswire R&D Center)

ICABU.
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Introduction of KAT “"’@A”“@U |

Superconducting Wire

Superconducting Wire

High Jc Nb3Sn KAT manufactures High Jc Nb;Sn, Nb;Sn, NbTi, and MgB,

superconducting wires, which can be applied to various fields

Nb3Sn including nuclear fusion reactor, accelerator, MRI magnet, electricity,
] = M and motor. According to the requirements and applications of
NbTi { J .
Y customers, our products can be supplied in various specifications.

13.Nov.2024 ICABU 2024
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Superconducting Wire

":::."' '.‘. -.'.

ICABU
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High Jc & Nb,Sn

The most commonly used wires for fusion reactors are manufactured with a diameter of 0.82 mm, the critical current of
250 Ato 360 A at 4.2 K, 12 T, and the magnetization loss less than 1,000 mJ/cc.

High J. NbySn wire with a higher critical current density is designed to have a critical current density 1,000 A/mn° at 4.2 K, 16 T
or more and an effective diameter less than 80 um with the same diameter.

Bare Critical Current Density ,
Almm* @4.2K :
Nymberof Cu/NonCu Diameter (Al @4.2K) alr &0,
Filaments (mJlcc, £3T) s
L) 127 16T

\ |
> 25,000 1.0+0.1 0.82 £ 0.005 > 2,300

> 1,000 - > 100
‘ High Jc Nb;Sn Wire
~
> 3,000 1.0£0.1 0.82 = 0.005 |> 1,200 > 5!' < 1,000 \> 100

>3,000 1.0+0.1  0.82+0.005 > 950 A < 600 y/
A

—— /
According to customer requirements, our products can be supplied in various specifications.

| -

Nb;Sn Wire

13.Nov.2024 ICABU 2024 6
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Superconducting Wire

ICABU....

NbTI

KAT has developed NbTi wires for MRI, NMR, nuclear fusion reactor, and accelerator.
To meet customer demands, KAT customizes NbTi wire to various specifications according to our client’s requirements.

Bare Filament Critical Current (A @4.2K) =
Nymber i Cu/Sc Diameter Diameter Q00
Filaments 3T 5T 7T Qo000
(mm) (um) ...CO“...
0.92 83 >1070 >750 >470 O..0.00°O°°
Q000000
13 0.85 76 5920 >640 410 ..‘.90009‘%0
0.70 63 >620 >450 >280 ..‘
54 1.00 79 >980 >680 >420 54 Filaments wire
0.92 ) >830 >570 >360
2.0
0.70 55 >480 >330 . . >210
\ >100
0.60 47 ~ >350 >240 :\<>15o
W 0.82 8 .>760 >520 >310.
>4,000 : 0.72 7 >590 >400 SV
1.9 0.82 7 >680 >470 >280 suo00 D
0.82 6 >680 >470 >280
>6,000 1.9
0.72 5 >520 >360 >215
13.Nov.2024 ICABU 2024 V4
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Superconducting Wire

MgB,

MgB, wire is a cost-effective superconducting

material as it's critical temperature of 39 K. MgB,
wire maintains superconductivity with lower cost
liquid hydrogen or cryocooler instead of using
expensive liquid helium.

Since 2011, KAT has developed a various types
of MgB, wire and 4 km and longer piece length
wire can be produced.

= e%e. 4%
S LS A b ®%’gq
-~ - R = § N A |
e® @9 o i‘ﬂ |
= ' L ) Y .) K,\‘;r/'\\/ \'_
T oOm® y, S v
b 9) = \.\; x..’/”\
Cu/Nb/MgB, wire Monel/Cu/Nb/MgB, wire

18-filamentary MgB, wires 18-filamentary MgB, wires 7-filamentary MgB,
Un-doped (©0.90 mm) C doped (®1.46 mm) stranded wires (®0.90 mm)

Product

Ic (A) >460 >230 >110 >240 >80 >20 >410 >210 >110 >60 >490 >250 >110

Je (A/mm) >3,510 >1,770 >850 >1,870 >680 >190 >1,710 >890 >480 >250 >3,670 >1,850 >880

13.Nov.2024 ICABU 2024 8
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Superconducting Cryomodule

RAON HWR B Cryomodule Prototype (2018, IBS/Korea)

e Cavity, coupler, tuner were supplied by IRIS

Cryostat design and manufacturing by KAT

e Cryomodule assembly including clean room work by KAT

IIi!!JII

13.Nov.2024 ICABU 2024
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Superconducting Cryomodule

RIKEN QWR Cryomodule Cryostat (2019, MHI-MS)

(vacuum vessels, thermal shields, and other parts)

KAT has manufactured the vacuum vessels and
thermal shields and the helium leak test and pressure

tests according to the Japanese Industrial standard.

* Those cryostat parts have been supplied to MHI-MS

and assembled as the cryomodule.

* The cool-down process has been conducted in 2020

successfully.

13.Nov.2024 ICABU 2024
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Superconducting Cavity

1.5 GHz 3" Harmonic Cavity Prototype for the

Synchrotron Light Source

(2023, Collaboration with Korea Univ.)

* The cavities have been fabricated by KAT with the
technical advices by Korea University.

e The vertical test of the cavity has been conducted
utilizing the infrastructure of SARI-SSRF/China, and

the test results met the targeted specifications.

1.0E+09 1.E+03
‘, ,,,,,
¢ o 03\, SR BE AR s 1.LE+02 E
Specification CZ
< 1.0E+08 9 1.E+01 =
Q g
0
LE+00 ™
e o 4 [} 0 —-e-en ’
1.0E+07 ° o9 1.E-01
0 2 4 6 8 10 12
E,. [MV/m]
Vertical test results of
the 1.5 GHz 2-cell 3rd harmonic cavity at 4 K
13.Nov.2024 ICABU 2024 11
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Superconducting Cavity

1.3 GHz Single-cell Cavity for the ILC Project

(2024, Collaboration with Korea Univ.)

* KEK(JPN) and Korea Univ.(KOR) are proceeding the
collaboration for the fabrication of 1.3 GHz 9-cell
cavity.

e KAT Co., Ltd. has participated in the collaboration

for manufacturing two 1.3 GHz single-cell cavities
with the different grain size Nb materials (FG/MG).

1.3 GHz FG Single-cell cavity

* FG : fine grain size Nb

FG 1-cell cavity MG 1-cell cavity

Resonant Freq.
[GHz]

Leak Rate
[mbar-L/sec]

1.298588 1.299351

<0.5E-12 < 0.5E-12

3
=Y
e
s

1.3 GHz MG Single-cell cavity

* MG : medium grain size Nb

13.Nov.2024 ICABU 2024



Summary & Future Work “"’@A"“@U 4

» KAT is a company specialized in superconducting technology, and its main products
are superconducting wires for fusion reactors and accelerators, superconducting
cavities for accelerators, and superconducting cryomodules.

e Recently, through collaborative R&D with domestic and international accelerator
research institutions, KAT has successfully developed its own superconducting cavities
and is looking forward to expanding commercialization in the future.

 KAT will continue to strive to contribute to the advancement of superconducting
technology through collaboration with domestic and international accelerator
research institutions.

13.Nov.2024 ICABU 2024
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Biswire

KAT

Superconducting the Future
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o

ompany Information

radpion

Company Name RADPION Inc. Established Dec. 21, 2017
CEO Dr. Myung-Jin Kim Number of Employee 18
Paid-in Capital 200 Million KRW Company Website www.radpion.com
Address #303, 75, Techno 1-ro, Yuseong-gu, Daejeon 34014, South Korea
Contact TEL) +82-42-364-8589, FAX) +82-42-364-8590, E-mail) radpion@radpion.com
Business Sector Plasma & lon Beam Applications / Cultural Heritage Analyses / Sales of lon Implanters & Accelerators

I M.J. Kim |

Comptroller

lon Beam Cultural Heritage Technical Sale

Division Division

Division

< Organization Structure >

< CEO, RADPION >

- -

Asia branch

< Location of Head office and Branches >



o

usiness Overview -
lon Beam Cultural Heritage Technical Sale
( Division Y Division Y Division )
Biz. Activity Biz. Activity Biz. Activity
Provision of ion beam imadiation and Service for ion beam analysis and Supply for a comprehensive solution for
supply of ion implanter for the 4th digital conservation in Korean establishment, maintenance and safety
Industrial Revolution sector archaeology and cuttural heritage of the ionimplanters and accelerators
Biz. ltem Biz. ltem Biz. ltem
* lonBeam Iradiation Service »  Archaeological Science * lonImplanters
+  UHD Plasma Technology «  Paleoenvironmental Science «  Accelerators
«  lonsources &lon Implanters »  Digital Archaeology - High-voltage / Vacuum Parts
« R&BD - RMS/CCTV
R&BD Partner Customer Official Sale Agency
+ Korea: KAER-FKOMAC, ETRI «  Museumn, University «  NEC, Spelman, EDWARDS
+ Thailand: STeP-CMU «  Cultural Heritage Institute « Themmo, SURV, RITTAL
Europe : UNVB «  Archaeological Excavation _ «  Group3, GelHPaK, Anoison, ARIM

/N _J




radpion

lon Beam Division : Development of lon Implanter

<Basic mRAPAC (0)>

Acc. Voltage : 10~50 kV
Beam current : > 10 mA
lon Beam : Gas (H, He, N, O, Ar, Xe, etc)

Main Purpose Anti-Static Device Acc. Voltage : 10~100 kV
Beam current : > TmA
lon Beam : Gas (H, He, N, O, Ar, Xe, etc)
Compound (GaAs, InP, etc)

Main Purpose : lon Beam Hetero-bonding
Acc. Voltage : 100 kV~1 MV

Beam current : ~ 1 mA
lon Beam : Gas (H, He, N, O, Ar, Xe, etc) HHUEHE

‘ Compound (GaAs, InP, etc) beamline ~J
Metal (Cu, Fe, Ti, etc)
Main Purpose : QWI, Smart-Cut
SEPH

beamline

A Sbeamline

8%

beamline

AMS beamline lonsoyree

Acc. Voltage : 1~10 MV
|—  Control room

Beam current : < TmA
lon Beam : Gas (H, He, N, O, Ar, Xe, etc)
Compound (GaAs, InP, etc) [
Metal (Cu, Fe, Ti, etc)
Main Purpose : Power Semiconductor,

Space/Military Environ. Cert.,
Stealth (conventional weapons) SEYAM
18
beamline HEH 2
3| CHE HEEH|
3tEE PN, euv oA S = test (Aot 5)

Acc. Voltage (keV) fesgan wesin ()
<nﬂAl7=u’mAC(PD)>

Beam current (mA)

0 : In Operation, IP : In Production, PD . Planed for Development



Jlon Beam Division : Expansion of lon Beam Business -

Biz_S3

Biz_S1 Biz S2
I

“Providing advanced solutions for
semiconductor, 6G and
space/miilitary applications using
UHD plasma and ion implantation
technology”

Beam current (mA)

Acc. Voltage (keV)




llon Beam Division : Main Biz. Project (Anti-Static Device)

~—— Partner —— — Antl Static—~ ,—— Business —

>
=]
22 - Sample Implantation -
w
uvE [top : Teflon, bottom : Cerarnic)
£ 2
g% = -
@ radpion
S g
¥ oc
B

- Semlconductor Equipment and Automated AS-IMP -

Others

=
-0-F N W

4 =0 WJIJ@!EHU\CQ':GJIDEH%H" TIE
\_ - Certification, Patent and Award - ) \_ EV battery materials- - PET Anti-Static Film - Yy,

SAINT

YL E e

KOMAC : System Control Technology
RADPION <-> SEMES : Certification & Evaluation
SAINT : Physical Principle

\. J

020/0 01 ->1.46 <100
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~— Partner ——

FAKULTA APLIKOVANYCH VED
D> ZAPADOCESKE UNIVERZITY
VPLZNI

>
=
o Est. Oct. 2024
c5
L i
us
Ec
Sc @®
L@ raapicn
]
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-
C w
¥ oo
Vg
<

h:

TKRCC-STeP(Thaland)

SCIENCE AND TECHNOLOGY PARK
CHIANG MAI UNIVERSITY

KOMAC : System Control Technology
RADPION <-> UWB : Plasma/lon Beam Diagnostics

STeP: Plasma/lon Beam Technology
Agriculture/Bio Industry

J

on Beam Division : Main Biz. Project (UMIS, uitra metalion source)

vossr
&

£ fraptansy
4

L temvembamen
TR M
>y

x [

. 9 J
W\ Mixed layer s formed. Lk

iyt

283
. S o=

——
i 1000 cres
[Thermal Cycle 7]
[ol2' 2 4eof of2t M RE]

radpion

~— Business ——
Thermal Dissipation Material

- Al semiconductor - - 6G Antenna Electrode -

Semloonductor Material
o

- Packaging Heat Sink -

- W \ \\\\\\\\\\ \\ ““‘,

LR \é‘@ﬂ V
\\\V\\\\’\

w\'&\‘\% AR

mm AR

- Glass Substrate -

Medical Device

Structure of The Dental Implant System A
oo —
|
— @
F 1
mmmmm é
oy “

\- lon Beam Mixing Test- - lunBeani'letem-borﬂ‘gT&st)

\ - DentalImplant- - Artificial Joint & Heart Stent -)
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on Beam Division : Main Biz. Project (mRAPAC, 100 kv Ms-MiMP)

— MRAPAC —

>

~— Parther ——

ETRI

BIUXNEHATY

Electronics and Telecommunications.

>
&
g
w 2
v
£ c
S<e @ -
i ra I@n
m o
v w
-
C w
¥ oC
/8
4

B

L YU A SAINT

YL EIEY

KOMAC : System Control Technology

RADPION <-> ETRI : Silicon Photonic Technology
HYU : EUV Exposure Technology
SKKU : EV Advanced Material

s

- MSIT R&BD -

J

- Basic mRAPAC 3D Schematics -
(700M KRW, '24~'25) (WxD*H = 4%3%2 m?)

radpionm

~— Business ——
BG-LSC Novel Process

- EML-QWI - - CS wafer -

LNOI Wafer manufacture

- LNOI Wafer Production - - LNOI lon Implanter -
(W+D#H = 2+242.5m?)

SC/EV Novel Process
hL ML

.t s oy ot o s

e

the of EUV mask by 2.8
\npmwg etching performance by trnss)
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on Beam Division : Main Biz. Project (RAPAC, 10MV lon Beam Accelerator )

(

RAPAC

= beamline

~N

—  Control room

HEHds N §§XI’ % lon source
beamline =~ beamline AMS beamline 6m
\
10MV e
EETY S . £
|2 — ¢ g \ accelerator '
beamline " A
: O
/ "
SFYALM
gorg K
beamline UEH 2
L " & CIE2X X1|I-IXH:||
3EHE HHEXE, Euv 0|2 S 7% test8 °wtest £)
= o
0| 2 QI AHH| O|2F UEX| 0|g Ol ZHH|
70m

“Welcome to the world's first industrial 10 MV ion beam accelerator center (RAPAC) !II”

radpionm

~— Business ——
Power Semiconductor

- PS role and application areas - -SiCvs GaN -

Space/MnIrtary Enwron Certl

HHE Al AR OHX Y BOHE 00 S AAS DOILIXI UTHY JHD) Al 25 BT

h;hmofMelaI/Cermlc/Gaan\gbeam

\_ (Decrease of RCS and creation of nano structure) Y,




’Cultural Heritage Division : Archaeo-Science Leader in Korea and Asia
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National Museum : MOU

radpi@n‘ <-> The Cultural Heritage institutes :

MOUs(around 40)

National and public institutions :
20 projects

»e2asl

2223zl y
| 23285

242550
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JTechnical Sale Division : RADPION & Global Biz. Partner

From Radiation To Plasma & - Gas/Metal lon Source
lon Science For Future Humanity « Jon Implantation

® - * lon Beam Monitor
radpl@“ * lon Beam Irradiation Service

Electrostatic lon s National RMS thermo A -
Beam Accelerator [IBE Electrostatics Radiation scientific &jineure‘c'h
System s CoOrp. Monitoring System Asterizes bistributor
High-Volta o cen N\

B aRe Spellman  Consulting SURV
Power Supply p Rl + Management %

+ Maintenance

Vacuum Pump (EDWARDS SV .. Energy System m

% Other Global Biz. Partner : Group3, Gel-Pak, Anoison, ARIM

radpion



radpion

o'

istory & Future Plan

RADPION Inc.

Cultural Heritage - Domestic business
2018 - Absolute Age Dating - Global business

New business
: ESG business
lon Beam Cultural Heritage ]
. . - RADPION ecosystem
- lon Beam Service + Absolute Age Dating

- lon Beam Source « Archaeological Analysis

Material lon Beam Cultural Heritage

» Anti-Static Device + lon Beam Service - Absolute Age Dating
« High-functional Plastic + lon Beam Source - Archaeology Analysis
lon Implanter

Material Instrument Heritage Culture

- Anti-Static Device - lon Beam Source - Absolute Age Dating + SABIGWA/BAEKJEGWA
- Surface modification « lon Implanter - Archaeology Analysis
+ Hyper/Meta-material « Accelerator/Nuclear - Digital Conservation

Material Instrument Heritage Culture Finance

» Anti-Static Device « lon Beam Source - Absolute Age Dating + SABIGWA/BAEKJEGWA » Global Investment
+ Hyper/Meta-material « lon Implanter - Archaeology Analysis - Meta-depository
- Space/Military/Medical » Accelerator/Nuclear - Digital Conservation

From Radiation To Plasma & lon Science For Future Humanity



*¢ RADPION will contribute to a new culture
creation for humanity with advanced
plasma & ion beam technology. *

tary, Sep. 27, 2023
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IBS 2}=2(RAON, Rare isotope Accelerator complex for ON-line experiments)



Synchrotron
accelerator

Accelerated particle
Electron

Purpose of utilization
Static structural analysis
of substance, Real-time
observation of dynamic

phenomena of substance

Source
PAL

Proton
accelerator

Accelerated particle
Proton

Purpose of utilization
Nuclear transmutation,
Neutron production

Source
KAERI

Baryon
accelerator

Accelerated particle
Heavy ion
(Stable element)

Purpose of utilization

Cancer treatment
and its related
technology research

Source
SNUH

@
o
1bS J E-r g1 e
Institute for Basic Science
Heavy-ion accelerator

Heavy-ion accelerator

Accelerated particle
Heavy ion

(Stable element, Rare isotope)

Purpose of utilization

Rare isotope production and

its related research

lon

generation

Injector

S Acceleration AN Accelerated A S

L Accelerator J

01

Discovering new
elements

02

Generating and
utilizing rare isotopes

03

Understanding the
atomic nucleus
structure, the nature
of nuclear force, etc.

01
02
03

01
02
03

01
02
03

Discovering new elements by synthesizing super-heavy elements (SHEs)
Measuring the fundamental physical quantities (mass, etc.) of new SHEs
Deducing nuclear reaction theories optimized for SHE synthesis

Generating a highly rare isotope by combining ISOL and IF
Generating a rare isotope through the multi nuclear transfer reaction (KOBRA)
Studying the driplines for isotopes

Defining the regularities of the nucleus (magic number, shell model, etc.)
Studying the strong interaction force within the nucleus
Studying the theory of the finite quantum many-body system

Heavy-ion accelerator

Rare lsotope produclng device

¥ ExperimentA
¥ Experiment B

" * Experiment C

4 Experimentn

Experlmental apparatus



Top view (2021 2024)
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Wien filter

Curved-edge bendin
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(2018~ 2020) KoBRA stage 1 (Part 2) y /"/ 7
Sextupole magne[’/ o "
Large quadrupole magnet i ke,
Beam dump 5‘.:{51&1& B :
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Faraday cup, iron blocks) -\\ I
15725.11 { 4 g |
2 - Curved-edge bending magnet D1 g
5 Collimator chamber — :
Rotating target system :
I
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Side view | movable detector system, F2 chamber (including FI chamber (including iy hw +
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KoBRA stage 1(Part1) 725,00

1200,00

910,00 ! | 760,00

100,00
="

Design of Swinger Magnet

¢ 210 mm

\\
\\

Chamfer (13 mm, 45°)

Fig. 7. Design drawing of the small quadrupole magnet.

400,00

'
\

\ ‘\_

?

530,00

¢ 410 mm

s

Chamfer (20 mm, 45°)

Design of the sextupole magnet

470,00

¢ 410 mm

T

Chamfer (30 mm, 45%)

Design of the large quadruple magnet



KoBRA stage 1(Part1) o Water outlet  Water inlet

s}

—=f T beam
=

-

140,00

ey |

- 25 mm

E}+ 25 mm)|

Swinger magnet (part 1)

100,00

164,00 |

Swinger magnet (part 2)

Moving range of Swinger magnet

Design of water-cooled collimator

Eﬁ’:dp-ﬁulr Thermasl Eﬂmm.mm Tesermal B: Shaady Stabs Tharmal
o Tt i
qun_llwwjluo R a Tme_rTmp-cmu& . a l‘l"f:-cm'f:rwmm . o
Tom s Swing angle: 3 Tome 1 Swing angle: 6 Uk ° Swing angle: 12
I 2 Max, Temperature: 350 °C I . Max. Temperature: 715 °C 09 Mas Max. Temperature: 708 °C
: BEE
or &0 ' 4
285 iz
24 =4
3 ATT
o 20 -
=8 i
| R B
= iz8 &8s
124 | K

1z 101

I =] I 143
B )
474 Win 479 Mis

Temperature distribution of the collimator for each swing angle 6



KoBRA stage 1(Part1)

Iron block

Right-side water
cooled beam

Left-side water
cooled beam

Iron block dump (Cu)

00005

Faraday cup

Air motor system Beam dump chamber

Water-cooled beam dump system without vacuum chamber(left) and with vacuum chamber(right)



KoBRA stage 1(Part1)

High radiation
environment

Movable swinger magnet part 2
(£100 mm)

Production target chamber
(otfered by RISP/IBS)

CF Flange

765,00

CF Flange

NMR probe port
P
[ ————

:
1300,00

UHYV gate valve
NMR probe port

Movable swinger magnet part 1
(£25 mm)

300,00

Vacuum chamber between Swinger and Q1 magnets



KoBRA stage 1(Part1)

O Beam dump chamber

i TR pump port \

High radiation (DN200)

environment

All metal gate valve

CF Flange

T
= Vacuum pump port

NMR probe (DN200)

port

!
L

500,00

Vacuum chamber between Q1 magnet and the beam dump



KoBRA stage 1(Part1)

|

UHV gate valve

Vacuum pipe between dump and Q4 magnet

10



KoBRA stage 1(Part1)

+—— UHV gate valve

400,00

110,00
, 410,00

610,00

Vacuum pipe between Q5 and D2 magnets

11



KoBRA stage 1(Part1)

View port

—— Vacuum pump port
(DN200)

View port
& N\

71

T~ Vacuum pump port
(DN200)

NMR probe port

210,00

410,00

1

il

Vacuum pipe between S2 and Q9 magnets .



KoBRA stage 1(Part1)

UHV gate valve

S200,00

Vacuum pipe between Q9 and Q15 magnets

o

13



KoBRA stage 1(Part1)

1100,00

Sliding door

1500,00

Insertable/removal beam diagnostic device system

Viewing port i

Electrical feed-through port —

Design of F1 beam diagnostics chamber

14



KoBRA stage 1(Part1)

1100,00

Sliding door

o i .y .

1500,00

Electrical feed-through port —

Design of F2 beam diagnostics chamber

15



KoBRA stage 1(Part2)

¢ 210 mm

",

Chamfer (13 mm, 45%)

770,00

Design of the small quadrupole magnet
16



KoBRA stage 1(Part2)

|

210.00

2960.00

T T s

UHV gate valve UHV gate valve UHV gate valve UHV gate valve

- P—-—zls.un

Wien filter

F3 chamber

Design of the vacuum pipes between Q10 and Q15 magnets
17



KoBRA stage 1(Part2)

1000.00

2 8
‘S: § L] L]
[ Sliding door
Insertable/removal beam ad 9 1
diagnostic device system Separable vacuum R x-y slit
: o chamber & (horizontal: 50 mm, vertical £50 mm)

x-y slit
(horizontal: £50 mm, vertical 50
num)

UHYV gate valve

Electrical teed-through port,
view ports

Design of F3 beam diagnostics chamber

18



KoBRA Rebuncher

SCL3- 2 MEBT RebuncherE S|t 1EHSE7|(sspA) M| EH

>
T

Rebuncher

211 LRE - ;;Bosc,,ﬂm,mppo,t RF SSPA(Solid State Power Amplifier) for Rebuncher

19



KoBRA Rebuncher

Connecting RF Amplifier and Controller

20



KoBRA Rebuncher

Cabling for the Cavity for rebuncher

21



KoBRA Rebuncher

After S/W calibration and training

22



KoBRA Wien Filter)

23



KoBRA Wien Filter)

Magnetic design

KoBRA Wienfilter

24



KoBRA Wien Filter)

Electrode

Electrode stand off

Electrical feed through

Vacuum chamber

Wien Filter Mechanical design

Electrode system

25



KoBRA Wien Filter)

Feed through

Vacuum Chamber

| Electrode

Dipole Magnet

26



HANMAC

IBS KoBRA Project

Hanmac Corporation

ol X X

— =1 L

27



Jinmyung Communications RF SSPA
(Various Freguencies & Output Power Levels)

2024.11

L]
JI I I Tel. 031)706-0150 Fax. 031)707-6126

JINMYUNG www.jmbroadcast.com
COMMUNICATIONS



l. Brief of Company
Il. Introduction JM SSPA
lll. Cooperating with Cryoelectra

Ll
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| . Brief of Company
1. Gneneral

J M Jinmyung Communications

% Establish: Feb. 1995

o HO & Lab: A-907 Technopark 697 Pangyo-ro
* HQ & Lab: Bundang Seongnam 13511 Korea

< Factory: A-204 Technopark 697 Pangyo-ro

Bundang Seongnam 13511 Korea

< Main —RF SSPAfor Particle Acceerator
Products:

— Broadcast Transmitter using High Power SSPA
— Broadcast Antenna System

<500MHz 32kW SSPA>

Ll
Jm JM BROADCAST



| . Brief of Company
2. Organization

o
dEE a AFStd AbYS
WES B4
AHISong AHISoNE SRIE N Firmware JHgt
QIANED ANZES _ E
& ! HEZ& R PIES LN j,;é;ﬂa Emulator JHZ Zape
S o of 2|
JSx ! NEEN sedede ||, oo || e o (150-8001)
235 nELIES - inulati ==
A - AEHOL ALY ANT Simulation N = Web GUI JHE
. S Ads 2% 0|T8 SR HAE o N
IR AN i - - AR AR N SR BHAl
N =% e el o5&

Ll
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| . Brief of Company
3. Main Accomplishment

1

2002

Supplied DTV repeater
to KBS and SBS
(first time in Korea)

Hidden Champions of Broadcasting
Equipment in Korea)

4

I

2010~12

- Supplied DTV Transmitter (1kW and
100W) Hot-Standby System & Antenna
Systems for TV Digitalization in Korea
(Over 800 systems)

0

- The government’s development
projects were successfully completed,
2.5kW DTV Transmitter

Jm° JM BROADCAST



- Export Digital TV Transmitter to the U.S.A & Mexico(ATSC), Cambodia(DVB-T2),

Philippines, and Paraguay(ISDB-T) ' I“
201316 ‘d’

- Supplied High Power Liquid Cooled DTV and UHD(ATSC 3.0) transmitter

- Successful SFN test for ATSC 3.0 RF method (first in the world)

201819
2017
- Exported 2.5kW Liquid Cooled Digital
TV Transmitter to the Philippines The government’s development projects
were successfully completed,
Supplied UHD TV (ATSC 3.0) 2020 6kW UHD TV Transmitter
transmitters to KBS, MBC, SBS and G1. . .
- Developed & Supplied30kW UHD/DTV Transmitter

2021

- Supplied 30kW UHD/DTV Transmitter
- Successfully Developed & Supplied SSPA for Accelerator
(PAL 500MHz, 32kW)

2022

- Supply of SSPA for Accelerator to IBS
(325MHz 20kW * 6 with EPICS Control)

2024
- JM Broadcasting Transmitter FCC Grant(Part 47 & Part 15)
- Cooperating with Cryoelectra (German SSPA Company)

JM BROADCAST




Brief of Company
4. Grant & Prize
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| . Brief of Company
- 150 9001:2015 (Q.C)
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I Introduction JM SSPA
1. 5kW SSPA Module Composition

Jm.JM BROADCAST



I Introduction JM SSPA
2. 5kW SSPA Module - Performance

Frequency range: 325 MHz = 1.0 MHz @ 1 dBcp
Class operation: AB

Operation Mode: CW & Pulse

Input — output impedance: 500

Input return loss: 220 dB

Input power: -7dBm nominal

Output power: 2 5.5kW

RF input: N connector

RF output: EIA 1-5/8” un-flanged
Harmonics emission: < 30 dBc

Spurious: < 60 dBc (carrier offset >100kHz)
Gain Linearity: < 3 dB (-10dB range)

< 6 dB (-20dB range)

Ll
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I Introduction JM SSPA
3. DC Power Supply Hot Pluggable (GE 3500W]

GE

CP3000/3500AC54TE Global Platform High Efficiency Rectifier
Input: 100-120/200-277 Vac; Default Qutput: +54 Vdc @ 3000W/3500W; 5 Vdc @ 10W

RoHS Compliant Features

«  Efficiency reets 80plus Titaniurm requirernents
e Compact RU form factor with 40 W/in? density
= Constant power from 52 - 58Vec

e 30000r 35000 fromnorminal 200-277Vac

e 15004 from nominal 100 - 120Vac

= Qutputvoltage programmable from 424 - S&vee

T ’ ‘ . = ON/OFF control of the main output
\ 4 e Comprehensive input, output and overterp. protection
T ; M@ s PMBus compliant dual 12C serial bus and R$485
. TITANIUM : : ;
s Precision measurement reporting such as input pawer

AppliCUtions consurrption, input/output voltage & current
o 48Vor distributed power architectures +  Remote firmware upgrade capable
s Routers/VolP/Soft and other Telecom Switches «  Power factor correction [meets EN/IEC 61000-3-2 and
o LANAWAN/MAN applications EN 60555- 2 requirements)
s File servers, Enterprise Netwarks, Indoor wireless = Redundant, parallel operation with active load sharing
s SAN/NAS/ISCS| applications = Redundant+5/ @ 24 Aux power
« Internally controlled Variable-spead fan
«  Hotinsertion/removal hat plugl _ % _"—5| xl_-l 0H|. 3(_7((; 7|_% (42V-58VdC)
= Four front panel LED w;d\cc:tors _ ﬂMl 65EO'||A'|E %X_'I"é'l-q, —’,‘—EQ%‘EE
s LL* Recognized, CAN/ CSAT C22.2 to IEC60950-1, = prey
e CEmark rieets 2006/95/EC directives ‘jd_ EI gl %1 %t ?él _+_2|'
- HIGH MTBF : 450,000A| 7t

s CBreportavalable

Jm.JM BROADCAST



Il Introduction JM SSPA
4. EPICS Base Monitoring System

1) Block Diagram

Remote (For EPICS)
- ] |0C ccu

Data(RS485)

F 3

In Water
Flow Sensor
In Water
Temp Sensor
In Water
Press Sensor

Out Water
Interface | Flow Sensor

Board Out Water
Temp Sensor

Out Water
Press Sensor

F 3

F 3

4

3

F 3

F 3

Absorbing
Load

Ll
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1. JIER=E

4. EPICS Base Monitoring System

2] Main Mage

System Name

Ioc IP: 123.456.789.100

it ——@OTemp 26.60 T
FWD 0.00 kW » @FWD 0.00 kW
Final Unit1 PA1
{1.% 0.00 kW @RVS 0.00 kW
Final Unit2 Temp @ FWD 0.00 kW
*C:
———— 21.60 SBRVS 000 kW
Final Unit3
Temp 26.30 C
Final Unitd (L FWD 000 kW L FWD 000 KW
PA2
ﬂ/q.mm 0.00 kW WRVS 000 kW
Cooling ey @D 0.00 W

21.90 *C:

P LRVS 000 kW

Temp 26.30 °C
@FWD 0.00 kW » @ FWD 0.00 kW »
PA3

Intedock(PA12)

Interiock(PAS4)
- ﬂ/d.m 0.00 kW @RVS 000 kW
_UD Temp @ FWD 0.00 kW
21.90 “C
OFFSET B ORVS 000 kW
Temp 26.10 '€
Event

LFWD 0.00 kW L FWD 000 kW

PA4
ﬂ/1.lws 0.00 kW WRVS 0.00 kW
Temp L FWD 0.00 kW

21.70 €
B RVS 0.00 kW

R 377.00 V 200 A
S 37600 V 200 A
T 37400 V 200 A

oo
Cow |
oo
ow |
o
200
0w |
o
2000
ow |
o

J m.JM BROADCAST




Il Introduction JM SSPA
4. EPICS Base Monitoring System

2) SSPA Module Page

Temp 23.10 °C
@FWD 0.00
let 1
<« @RVS 0.00
Current 0,00 A
Monitor
Final Unit1
<4 RVS 0.00
Final Unitz : Current 0.00 A
——— .
) Temp 22.70 ©
Final Unit3
@FWD 0.00

Pallet
Final Unit4 {q.nvs 0.00
Y Current 0.00 A

Cooling -y
interiock(PAT2) . .\h . o0

Pallet
,[y < RVS 0.00
Interiock(PAS4) Current 0.00 A
F tage v Temp 24.00 '
Setup R
r nt ) - @FWD o0.00
et
OFFSET - <@Rvs 0.00

Current 0.00 A

Event

Ll
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Il Introduction JM SSPA
4. EPICS Base Monitoring System

3] Cooling System Page

Final Unit1

Final Unit2

Final Unit3
=
Final Unit4

Cooling

Interdock(PA12)

Interlock(PAS4)

Setup

OFFSET
D ———
Event

Ll
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1. Introduction JM SSPA
— 325MHz 20kW SSPA

SSPA Module & System Block Diagram

Pallet1

Jll'
|

|
|
g
3
.||r
Q
i
N

uuuuuuuu

b
o
g
g g1
"3
J‘r

5

¥
|

E
.||r

o e

3 3

e 5

B 3 g

@ 3 %3
S S

¥
il

H

3

E-"'

CSSPA Module Block DiagranD

Circulator on Each PA Pallet

Hot Pluggable PA Module

Hot Pluggable Power Supply

EASY Maintenance

|

Ir

!

|

CSSPA System Block Diagram)

Full Power with Full Reflection
Condition at all Phase Angle

Circulator on Each PA Module

EPICS Base Monitoring System

EASY Operating

Ll
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1. Introduction JM SSPA
— 900MHz 32kW SSPA Photos

Ll
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lll. Cooperating with Cryoelectra

Meeting JM Broadcast at Cryoelectra at 16th of Sept.2024

Ly
i

Company presentation and topics of cooperation

Ll
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lll. Cooperating with Cryoelectra

Very High-Power
Solid-State Amplifiers

Very High Frequency 70,
91, 108, 118, 200 MHz

CRE-312C 72 MHz 150 kW cw
Varian, PT, worldwide 25 pieces

350, 500, 600
MHz

Ultra High
Frequency
500 MHz

1.3 GHz +

CRE-350F
11 SSA each
for 15 kW cw
HZB Berlin
2018-2020

CRE-350D

SSA 130 kW cw
RI, IRE, Belgium
2022

1.3 GHz, 5x

1.5GHz 3x

1.75GHz 3x

CRE-331D
500 MHz 75 kW cw

HZB Germany, 7
pieces, 2014-2022

CRE-3311
500 MHz 100 kW cw

Canadian Light Source,
Canada, 2018

CRE-331M

500 MHz 130 kW cw
4x for ELETTRA,

1x for DLS, 2019-20223

CRE-331N
500 MHz 150 kW cw

4x for PSI, Switzerland-
2022-24

e
=
| —
| m———
i
fEm—
p—
p—
Pam—
——
e

]
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Thank youl!

L]
JM D s A F A
Tel. 031)706-0150 Fax. 031)707-6126
www.jmbroadcast.com




Ceramic Hermetic Seals
Introduction

MARUWA Co., Ltd. MARUWA

@



1. Company Profile

 Name MARUWA CO., LTD.

* Head Office Aichi, Japan

« President Toshiro Kanbe (CEO)

* Establishment 5t April 1973

« Stock Exchange Listed on Prime Market in Tokyo, Nagoya, London and Singapore
* Paid-in Capital JPY 86,467 million (=USD 60 million)

- Sales (consolidated) ~ JPY58.8 billion (=USD 410 million) / 2022 Financial Period

« Number of employees 696 (1,297 on consolidated basis)

Oct. 2017 Succession of Ceramic Hermetic Seals Business from Hitachi



2. Location of sales office and plant

———— Maruwa America Corp.

AP~ f
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Maruwa Electronics GmbH




3. Utilized area of Ceramic Hermetic Seals

High voltage . Magnet Duct Vacuum Duct
Multi-layer bushing High voltage ,
accelerator tube application e
Sealed Terminal '/ .
Terminal board —— 2 .}
- A
— e E N ,.
. j 'i ‘\ 2 4
| —
AN —3 — ) y
: 2 — .
= S— Magnet Field
o ) \/ 1 ] il
Airtight container
fPower sourcte&SEpplty Container Equipment | It
or equipmen eater Atmosphere in container
i i i Vacuum, Air pressure, Motor, Heater, Sensor, ._I ;
Current introduction terminal bt ressure Control & Signal transfer
Feedthrough gnp Thermocouple
Air, Gas Power supply
4 P High & Low Temperature
I I Connector terminal
o~ Hermetic Seal
7 Heater Terminal Others
- g | I ] | Cooling of Semi-
// o ; conductor element
y ]
. . . Heat sink
Water cooling terminal ) Exhaust Cooling fin
Feedthrough o=
A
- . ‘
/

Process Gas
Cooling water input

Vacuum Pump

Control & Signal transfer
Power supply

t 4

B



4. Superiority of Ceramic Hermetic Seals

Ultra-high vacuum feedthrough

Comparison to other hermetic seal materials

High
Temp.
100

Welding Low

Strengh , Temp.

Radiation
Resistanc
e

High
Pressure

tra High
Vacuum

Outgas

- Ceramics = Glass Resin

Core Technology of Maruwa

. High Airtightness : 1X10-10 [Pa-m?3/s]

. Brazing Technique between ceramic and metal parts

Ceramic material:Alumina, Aluminum Nitride, SiC etc.
Metal material :Fe-Ni, Fe-Ni-Co, Ti, Cu, Alumel, Chromel, etc.

. High Reliability (Metallization)

Mo-Mn metallization method
Ti active metal method

Core Technology of Maruwa

. Custom Design

New design support according to required specifications
More than 90,000 types of products manufacturing over 30 years

Cooling Plate

Sapphire Duct with SiC Tile



Product introduction - MARUWA Achievements

Component Specification

Product
Total length : 675 mm
Max outer diameter : 350 mm

Lab Site: JAEA
(Japan Atomic Energy Agency)

1 Project: J-PARC
(Japan Proton Accelerator Ceramic
Research Complex) Outer diameter : 274 mm
Inner diameter : 259 mm
The world largest level
Lab Site: JAEA ;era-mlc ring with brazed sleeve
(Japan Atomic Energy Agency) 1z€.
2 1,560 (OD) x 1,460 (ID) x 290 (H)

Ag-Cu brazing (BAg-8)

Project for volume would start 2025

‘ = Project: ITER
Large alumina ring with sleeve onward




Product introduction - MARUWA Achievements

Component

Specification

Ceramic Chamber

Lab Site: High Energy
Accelerator Research
Organization (KEK)

Project: S-KEKB

Kovar sleeve is brazed with Ag-Cu
brazing Copper electroforming for
sleeve inner surface Water resistant
metallization

Product

Total length : 500 mm

Max. Outer diameter : 86 mm
Thickness : 13 mm

Ceramic Material : High Purity Alumina

3.500mm
Ceramic Vacuum Duct

Lab Site: JAEA
(Japan Atomic Energy Agency)

Project: J-PARC

(Japan Proton Accelerator
Research Complex)

Ceramic: High purity alumina

Metallization (Stripe shape) on outer
surface

The longest ceramic vacuum duct




Ceramic Hermetic Seals Items
Multipin Coaxial Current h I Electrical Special
Connector Connector Feedthrough VAEaCEApIE Isolator Products
BPM




MARUWA

Thank you!

Contact Point:
Japan (& Global) : % —5&
kazuma.hirano@maruwa-g.com
Republic of Korea : Kipum Lee
ben@maruwa.co.kr

nu

@ MARUWA
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Visit us at www.osinter.com

0SS Loss,
Superior Stability

Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.



Year Established 2011, Registered Incorporation Veluo iy

nnnnn

Website www.osinter.com TR

Address #315, Hyundai Silicon Alley, Hwaseong-si, Gyeonggi-do, South Korea, 18462

v Lower Loss RF / Microwave Interconnect Solution up to 67.5GHz
v 5G & 6G millimeter wave test applications

v" EMC and EMI Antenna Chamber Test

v Semiconductor & High Speed Digital Test Solutions

Areas of expertise

Major Customers

’
Excellence in Flight
xsreanaik @ AMDIT
= =
G w5 -4
a3+t

e BROADCOM @ mkor

N

ZiNritsu I:%)HDE&SCHWARZ SKYWORKS'

S MICROWAVE
TECHNOLOGY

Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.



The Best

I 1 Value
Popular Series — Phase Micro & Test Core
3
Frequency
Coverage DC~8.5GHz DC~26.5GHz DC~40GHz DC~50GHz
Product
Image
| LH21D P35E14 LH13D
Lower Loss, Phase, Delay, | Lower Loss, Phase, Delay, Extremely Lower Loss, Phase, Delay, Lower Loss, Phase, Delay,
Amplitude Stable Amplitude Stable Amplitude Stable Amplitude Stable
Application: Electrically Application: Electrically stable ZOW/E,V 'ZP M’ ‘I;;f ert 0’/7 (,‘37'0 h abs e sz”g e . Application: Electrically stable
stable versus Frequent versus Frequent Flexure Ap Pl Cj I; ?n/'m ermal Lhamboer, Fhase versus Frequent Flexure
R Flexure Jacket: 06.5 PTFE Braided Pl ga;’e et Ao Jacket: 5.5, PTFE Braided
-l]/acke/t; aGb /Carbon TPU, Double Jacket, Very Flexible Construction provide enhanced protection Double Jacket, Very Flexible
ery riexiie from environmental and physical damage.
) ) Jacket: 99 SUS304 with PTFE yarn Braided, ]
Temperature Range. Temperature Range. Very Flexible Temperature Range.
-4PC~+85°C -4PC~+85°C Temperature Range: -4(°PC~+125°C -“4PC~+130°C
Popular SMA Male & Female SMA Male & Female 2.92mm Male & Female

Connections

N Male & Female

N Male

2.4mm Male & Female

2.4mm Male & Female

Electrical
Performance

-1.35dB @ 8.5GHz
Max VSWR 1.25 typical
Phase Change 1° vs flexure

-1.80dB @ 26.5GHz
Max VSWR 1.25 typical
Phase Change 3° vs flexure

-2.90dB @ 40GHz
Max VSWR 1.25 typical
Phase Change 6° vs flexure

-3.90dB @ 50GHz
Max VSWR 1.25 typical
Phase Change 9° vs flexure

* Customization length up to 100 meters
* Consultant with technical sales for further inquiries

MICROWAVE
TECHNOLOGY

0S

Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.



The Best

Background - BPM test at PAL

—/

HowpOS| Cables are installed||| |,

4GSR BPM Pick-up beam test at PLS-Il 7 Cell straight section

« There is only single cable connection from BPM to BPM electronics.
«  BPM position resolution also measured by using there BPMs. BPM3 - port 2 signal (SiO2)
* 4 BPM cables for 4GSR are well delay matched within 30ps (30m Long).
» SiO2 pick-up shows higher sensitivity Yy O
« Si02 BPM shows more precise beam position resolution than Al203 BPM.
« Si0O2 BPM: ~1um position resolution, Al203 BPM: ~1.9um position resolutio

Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.



o 54

The Best

Cable Performance under BPM test at PAL Yoles

N=RYTL2IY

Cable set C TDR results PLS-1I Si02 BPM Camshaft Signal Data with 1ps time step

05+ ——— Channel 1 (Min Time: -0.038 ns)
~— Channel 2 (Min Time: -0.059 ns)

60

Cable Time_diff Length_diff —— Channel 3 (Min Time: -0.049 ns)
59 ~—— Channel 4 (Min Time: -0.069 ns)
cl 0| ps 0 mm
58 ‘
c2 3.75/ ps 0.855| mm s 0Ff
— 57
E c3 10.60| ps 2.4168 mm g Zovimed View
S 56 -10.05| ps -2.2914 mm 3
[
3 55 —————————————————————— E -0.5 1.2
g
r I 9
a : ";) 1.4
E 5 w I | g
I | = U 16
52 &
I | o
51 i S e - :
BPM3 - 4CH signal (SiO2)
50 | I l l 15— 2
180.30 180.35 180.40 180.45 180.50 180.55 0.15 04 005 9
Time [ns]
2 | | |
-0.4 -0.2 0 0.2

Advantage of extreme delay matched cable assembly provides
narrower range of phase shift!!

OSI was able to manage approximately under 2.5mm tolerance of %
length delay matched under 30,000mm long cable assembly in an array
of 4 sets

LH18
LH18 cable is perfect solution because it is lower loss and very flexible 0 MICROWAVE
while superior stability is maintained in delay and phase. TECHNOLOGY

Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.



The Best

How did we do it?

6 WIEQUFLIY

| —ﬂ@ \ Mechanically cut to 30m of all four cable assemblies under

| —ﬂ[@ +1.2mm will not guaranntee 10ps delay matching capabilities

But,

\ _______ jisl§
g
] ____ Hisiy

Difference in Length (mm)

Observed maximum of 100mm physical difference to match
> 10ps delay which is theoretical approximate length of 2mm

Challenges:
* Inconsistency of Impedance throughout whole cable length so as velocity of propagation because
dielectric constant in the dielectric core is inconsistent.
* Fine tunning in the connector — less than 0.2~0.3mm of mechanical shifting.
 Good electrically stable in Phase and Delay delta cable is a must factor.
. . A . . . MICROWAVE
» Higher understanding of TDR measurement capabilities is a preresiquite. OS TECHNOLOGY
* The Cable |ength |S Vel’y Vel’y |Ong Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.




The Best

Vgﬂ1ue

Certified by
Gyeanggi Province

To Learn More:

Reach us out at
sales@osinter.com

S MICROWAVE
TECHNOLOGY

Copyright (C) Optimum Solutions Interconnects. All Rights Reserved.






VISION

State-of-Art Technology

Innovations

Better Quality of Life

Foundation & RnD
P d
'15.09: Established DAWONMEDAX co.ltd. 3
16.05: R&D project (Ministry of Commerce Industry and Energy)
Vil ;
2018~ 2020 Growth as an Innovative company

i

4 -

I 4 g a ‘20.07: “Innovative Medical Device(A-BNCT)” by the Ministry of Food and
e L - 7 Drug Safety
- =5 % | . ¥ g ‘20.11: Certification —"Innovative medical device company” by the

o : Ministry of Health and Welfare

DAWONMEDAX is a leading healthcare company < D —

dedicated to developlng advanced medlcal teChnO|Og|eS. ¢ ‘ . B 22 ‘21..11.: K-GMP cetified (clinical trials) for Neutron irradiation system
With a team of experts and a commitment to excellence, : TN ' 22,03 Commissioning BNCT system at Song-do center

we strive to make healthcare more accessible and i - SPMEE] 5 07 1o ratent HaN amal e

effective for everyone

~ 30 patients BNCT treatment

y
e r

B b )

.3,*“




DAWONMEDAX BNCT System — Total Solution

Boron Neutron Capture Therapy is an innovative
radiation therapy that can be treated in a cellular

Accelerator-based compact neutron irradiator

level using high-LET alpha particles produced by = -
selective boron absorption and boron-neutron i I [ E ¢ .
capture reactions in tumors. NT : =
BNCT aim to destroy cancer cells with only 1~2 ' ‘.;E E ‘ 1
session treatment while minimizing radiation ‘
exposure of normal organs.
As a consequence, this may enhance the %
outcome of the treatment and patients’ quality of E
life . /
. & Alpha particles
Epithermal OVO 150 keV/um
neutrons Thermal neutrons
] ) go= som  1.47 MeV (9 uym)
- o )
e
7Li nucleus ’C'.’(")')
200 keV/pm ©& 0.477 MeV y-rays
(94% of reactions)
Treatment Planning System (A | e humanbody ) (BPA, boronophenylalanine)
)

© DAWONMEDAX



o e 2 DAWON
Accelerator-based High-efficiency neutron source for BNCT SIEDAX

“Innovative Medical Device Certification” ,2021 by Korea Ministry of Food and Drug Safety

| Stability |

Stable beam output with world-class stability RF modulator

lon source :: stable high current beam output

\
‘5- |

ﬂ

| Reliability | L

’.

Precision control of high-power RF system 3 i

Long-stable neutron irradiation

._.;
e i -,
.‘.“4
l

Target system :: Safety and long-life driving performance

Beam Shaping Assembly :: High efficiency epithermal neutron conversion
R .

*Achieved IAEA recommendations(2023) — world best

© DAWONMEDAX 2024 | 17
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On-going progress ’ DAWON

Clinical trials for Glioblastoma, Head & Neck

R&D of A-BNCT Commissioning Pre;gg?lcal Approval
/ Phase 1 : safety (Dec. 2022 ~) \ Phase 2 : Efficacy (Nov. 2024~) : A
Medical device
approval
» 0e® @ GBM, phase 2
| « __ ..
000 M 2

Cohort 2
H&N, ph 1&2 &
fg® oase

\ Cohort 1 / \ )

© DAWONMEDAX 2024 | 24



Cooperation

BNCT sysem Cinicalils — Y Hospials

( N\ ( ) 'd )
O o
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DAwoNsYs PDSTEEH [ 9 I N F !'QtthTEII } .. m I_rw n m CONNECTING SCIENCE to LIFE ’ ‘Gachon University Ell Medu:al Center
|\ J |\ J |\ J |\ J |\ J
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"Cutting-edge technology”
"User-friendly design"

"Proven efficacy and safety"

"Comprehensive customer support”

Physics : jungyu.yi@dawonmedax.com
Marketing : daniel.park@dawonmedax.com




Appendix Mode of Action

BNCT

Selectivel lation ('°B Optimized | i-thermal reaci AWy
- cti
electively accumulation('°B) ptimized low energy (epi-thermal) neutron reaction treatment system

Machanism
@ normal & Tumo @ B-10(drug)

Nuclear reaction

o o o e e neutron— . o
o = SR A Y N ¢ & (o
(‘, 0 d PN i e ¢ Al O\ o'° O
0 o @) @ : : : ; & 00 /—De—sgyed cancer cell
: 20V e, | o3 3 RN
& OO 0900 (®) : OO EOE o O é/—NormaItissue s 8% o @ 108 & ) & ® -
)20 "o} S R ¢
(@) 6’ &ofg o) o s ) o i O R :O e ‘; : ‘;- 2 i L ~ () °
Q e o Cancercell ST ~—4% .S & - DB Q9 ve o
& o o D o : 0i” L e W o
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) 6 s}
1. Injection boron (198) 2. Z2MAL ZA} 3. 2Nt EA HES 4, UM E AHE
QA= FYE SALUES S ZAHEA|E 018510 UMNZE W S4A7FSEAE ZE5HH 22 UAE2 MZ7HE| T2{(10um) 2 0|
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Brief Introduction of Euclid Techlabs LLC

Chunguang Jing
Euclid Techlabs, LLC

11/13/2024, ICABU



Euclid Techlabs LLC

Euclid Techlabs, LLC is a research and development company specializing in linear particle accelerators, ultrafast electron microscopy, and
advanced material technologies for energy, defense, and medical applications. The company was formed in 2003. Euclid has developed
expertise and products in several innovative technologies: time-resolved ultra-fast electron microscopy; ultra-compact linear accelerators;
electron guns with thermionic, field emission or photo-emission cathodes; fast tuners for SRF cavities; advanced dielectric materials; HPHT
and CVD diamond growth and applications; thin-film applications in accelerator technologies; and beam physics. Merging these
technologies allows Euclid to create cost-effective, compact and reliable solutions, which provide potential access to a wide variety of
markets.

» 25 employees, 12 PhD, .

Kockvilie S . .. 8] (28) - Wheat Bi_f — @
Gl Colesville Fairland 10000 Vigss s partlcle thSICIStS . Winfield e g
B DOE @ &) R ville, M K g o Dakbrook
) = s BNL A y
Nié'i' Coneron material scientists, as ©) 9 ,L_;/
o .| A . e - /// Qak Brook
p A i 30 min well as electrical and Fermilab . $;7-~
| Ema iy S ﬂ'ggé‘fég;??é mechanical engineers Warrenville ©) y
- ) SILgE PR ~Downers
Breenbel Boy . ¢ N e ::;I;//'-| ; -~ Grove
preits) » 2 Lab/offices: " = Westmont 1S
o " ciemate Bolingbrook, IL and
E @ .
_,_wﬁ}?ho_"gi? Chevy Chase Lanham @ Washlngton DC ]
ey e
Pgrkwelial 5 Hyattsyille . .
A & &) > & » Tight collaborations
W, " S Mitchellville, . .
g GF e =] cienarden with National Labs
@y N . A(,’»'o .
Waassln‘lgﬂlgto@ 0(({4’4; Six Flags America al’ld Il’lStltuteSZ FNAL,
SRS Jlab = ANL BNL, LBL,
L) 3 e apfto 5] 153 O
s Afington | (N W & 2.3hour SLAC, LANL, Jlab, 7l Gl Caun
Sl —" R L ... drive NIST, NIU, IIT, etc.

www.euclidtechlabs.com



Corporate Profile At A Glance ‘euclid

www.euclidtechlabs.com

Euclid Techlabs, LLC is a research and development
company specializing in linear particle accelerators, ultrafast
electron microscopy, and advanced material technologies.

v' Experienced workforce with expertise in all aspects of
electron accelerators, NC and SRF

v Spacious high bay area to house large assembly and
testing work

v" Trusted, qualified contracting work with national
laboratories

v Extensive capabilities tailored to particle accelerators: EM
modeling, thermal analysis, radiation simulation,
engineering design, mechanical drawings, small scale
fabrication, bench evaluation, beam tracking, LLRF
design/installation

) ) . In-house work for a contract to perform QC and Class 7
v’ Close customer relations, streamlined cooperative cleanroom assembly of all components on the

engagements ANL/SLAC cavity-based XFEL project.

v" Solution-oriented team and environment



Electron Sources and Accelerators




Beamline Components Portfolio

PRODUCT: Photocathode growth system + UHYV suitcase
Custom alkali-antimonide molecular beam epitaxy reactors with Cs, K, Na,
Rb, and/or Sb effusion cells and user-friendly automated co-evaporation for
repeatable, robust thin film growths.

*  Optimized for uniform MBE and high reliability

* One-click software control using pre-programmed recipes
¢ In-situ multi-wavelength QE measurement

* Custom cathode plug or flag options w/load lock

(left) Cathode growth
system delivered and
demonstrated for U.S.
Dept. of Energy,
Office of Science,
Office of Basic Energy

ReB0I¢ACRSKo and E.

Montgomery, Proc. IPAC 2024

ESETET=0)

PRODUCT: SRF gun and injector (with booster, compressor)

Conduction cooled SRF photoinjectors for Euclid Techlabs is a major partner in the
UED/UEM applications, fully developed in- advanced conduction cooled cryomodule
house and cold-tested to 4 K, including: development at Fermilab (IARC) which

* Cryomodule design includes:
« SRF gun design * SRF coaxial coupler
* Beam dynamics _— « Cooling design
+ LLRF : + LLRF
« Injector design/fabrication
fold st * Buncher/compressor design

Ref: R.Kostin, Proc. IPAC 2024, WEPS23.

PRODUCT: Beam Position Monitors
Standard and customized in-flange BPM and stripline BPM pickups and readout electronics
Customers include Varian and ANL.
* Compact size
« Impedance matched
* UHV compatible
< Large charge dynamic range
* 100um level resolution (situation dependent)
Potentially phase monitor option

PRODUCT: High power RF windows
« Consistent, reliable RF windows for high power applications
« TiN coated to reduce multipacting and charging
» UHV compatible (10-1° torr)
* Waveguide or coaxial designs available
» Customers include:
* Argonne National Laboratory
» Lawrence Berkeley National Laboratory
* Los Alamos National Laboratory

n LK



https://www.jacow.org/ipac2024/pdf/WEPS23.pdf

Ultrafast Pulser for TEM

L |

==

Qm . _

K---Traveling wave RF kicker
S ---Slit/Aperture
Q---Quadrupole




