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Introduction of KAT



Kiswire,
Global Specialty Wire Company

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.

Export 

countries

Busan,Korea

1,200,000t80

6,000

1945

Worldwide 

employees 2.1 B USD

Establishment Headquarters

Annual  

total production 

capacity 

Annual

sales

Wire Connects the World

(FY 2023)

Automobile

Construction 

and Bridge

13%

12%

7%

4%
Others
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KAT is the branch company of Kiswire
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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 Nb3Sn, NbTi, and MgB2. These wires are utilized in  

fusion reactors such as K-STAR, ITER and DTT project.

KAT has been also developing the High-Jc Nb3Sn 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 3rd harmonic superconducting cavity 

for the Synchrotron light source. 

223, Techno 2-ro, 
Yuseong-gu, Daejeon, 
Republic of Korea, 34026

SeoulIncheon
Airport

2h

2h 30 min.

Daejeon

1h 
(KTX)

Busan

Kiswire
Head Office 

Kiswire
Center

Kiswire
Museum

F1963

3h 1h 30
(KTX)

(Kiswire Advanced Technology Co., Ltd.)
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Superconducting 

Wires

2009
Supply Nb3Sn of  

137 tons for ITER

(TF, CS Coils,  

2009-2016)

2014
~ 2021

Start R&D project of NbTi  

and MgB2 wires funded

by Korean Government

Foundation of KAT

2004

Start R&D 

of SC MRI  

magnet

2010

2006
Supply Nb3Sn of  

2 tons for KSTAR

(PF Coil)1998

Start R&D of Nb3Sn

superconducting wire 

(Kiswire R&D Center)

Superconducting / Cryogenic  

Applications
2019 ~ 2022
Supply Nb3Sn 

of 55 tons for DTT

TF coil

About KAT
Established in 2004, KAT is a global leading 

superconducting wire company and wholly owned 

subsidiary of Kiswire. 

2023
Start SUCCEX 

project in KOREA.

1.4 tons High Jc

5.9 tons Nb3Sn

R&D for 1.5 GHz 

3rd Harmonic cavity      

2021~2023

Supply HWR B 

cryomodule  

prototype 

For RAON

2018

Supply 

cryostats for 

cryomodule

in RIKEN

2019
Supply 1.5T MRI 

magnet  to TCL, 

China (KAT NbTi

wire applied)

2015
2017
~ Now
R&D contract with  

CERN for High Jc  

Nb3Sn wire 

4

R&D for 1.3 GHz 

Single-cell cavity      

2024

Introduction of KAT
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Superconducting Wire
High Jc Nb3Sn

Nb3Sn 

NbTi

MgB2

KAT manufactures High Jc Nb3Sn, Nb3Sn, NbTi, and MgB2

superconducting wires, which can be applied to various fields 

including nuclear fusion reactor, accelerator, MRI magnet, electricity, 

and motor. According to the requirements and applications of 

customers, our products can be supplied in various specifications.

Introduction of KAT
Superconducting Wire
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High Jc & Nb3Sn

The most commonly used wires for fusion reactors are manufactured with a diameter of 0.82 mm, the critical current of

250 A to 360 A at 4.2 K, 12 T, and the magnetization loss less than 1,000 mJ/cc. 

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

Nb3Sn Wire

High Jc Nb3Sn Wire

Introduction of KAT
Superconducting Wire

High Jc Nb3Sn wire with a higher critical current density is designed to have a critical current density 1,000 A/㎟ at 4.2 K, 16 T

or more and an effective diameter less than 80 ㎛ with the same diameter.

Number of

Filaments
Cu/NonCu

Bare

Diameter

(㎜)

Critical Current Density

(A/㎟@4.2K) Qh

(mJ/cc, ±3T)
RRR

12T 16T

> 25,000 1.0 ± 0.1 0.82 ± 0.005 > 2,300 > 1,000 - > 100

> 3,000 1.0 ± 0.1 0.82 ± 0.005 > 1,200 > 500 < 1,000 > 100

> 3,000 1.0 ± 0.1 0.82 ± 0.005 > 950 > 400
< 600

> 100

613.Nov.2024 ICABU 2024



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.  

Introduction of KAT
Superconducting Wire

54 Filaments wire

>4,000 Filaments wire

Number of
Filaments

Cu/Sc
Bare 

Diameter
(㎜)

Filament
Diameter

(㎛)

Critical Current (A @4.2K)
RRR

3T 5T 7T

54

1.3 

0.92 83 >1070 >750 >470

>100

0.85 76 >920 >640 >410

0.70 63 >620 >450 >280

2.0 

1.00 79 >980 >680 >420

0.92 73 >830 >570 >360

0.70 55 >480 >330 >210

0.60 47 >350 >240 >150

>4,000
1.6 

0.82 8 >760 >520 >310

0.72 7 >590 >400 >240

1.9 0.82 7 >680 >470 >280

>6,000 1.9 
0.82 6 >680 >470 >280

0.72 5 >520 >360 >215

713.Nov.2024 ICABU 2024



MgB2
MgB2 wire is a cost-effective superconducting

material as it’s critical temperature of 39 K. MgB2

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 MgB2 wire and 4 km and longer piece length

wire can be produced.

Product
18-filamentary MgB2 wires

Un-doped (Φ0.90 ㎜)
18-filamentary MgB2 wires

C doped (Φ1.46㎜)
7-filamentary MgB2

stranded wires (Φ0.90 ㎜)

Temperature (K) 4.2 20 4.2 4.2

Magnetic field (T) 3 4 5 2 3 4 4 6 8 10 3 4 5

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

Jc (A/㎟) >3,510 >1,770 >850 >1,870 >680 >190 >1,710 >890 >480 >250 >3,670 >1,850 >880

Cu/Nb/MgB2 wire Monel/Cu/Nb/MgB2 wire

Introduction of KAT
Superconducting Wire
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RAON HWR B Cryomodule Prototype (2018, IBS/Korea)

• Cavity, coupler, tuner were supplied by IRIS

• Cryostat design and manufacturing by KAT

• Cryomodule assembly including clean room work by KAT

Introduction of KAT
Superconducting Cryomodule
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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.

Introduction of KAT
Superconducting Cryomodule
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1.5 GHz 3rd 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.

• The vertical test of the cavity has been conducted 

utilizing the infrastructure of SARI-SSRF/China, and 

the test results met the targeted specifications. 

11

Vertical test results of 
the 1.5 GHz 2-cell 3rd harmonic cavity at 4 K

Introduction of KAT
Superconducting Cavity
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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.

• 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).

12

Introduction of KAT
Superconducting Cavity

FG 1-cell cavity MG 1-cell cavity

Resonant Freq.
[GHz]

1.298588 1.299351

Leak Rate
[mbar-L/sec]

< 0.5E-12 < 0.5E-12

1.3 GHz FG Single-cell cavity
* FG : fine grain size Nb

1.3 GHz MG Single-cell cavity
* MG : medium grain size Nb

13.Nov.2024 ICABU 2024
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Summary & Future Work

• 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.

• 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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Superconducting the Future
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IBS KoBRA Project
Hanmac Corporation

한맥전자㈜

2024.11.13. ICABU

1



2
IBS 라온(RAON, Rare isotope Accelerator complex for ON-line experiments)



3

Heavy-ion accelerator
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(2018~2020)

(2018~2021)

(2021~2024)



KoBRA stage 1(Part1)

5Design of Swinger Magnet

Design of the large quadruple magnet

Design of the sextupole magnet

Design of Curved-edge bending magnet



KoBRA stage 1(Part1)

6

Moving range of Swinger magnet

Temperature distribution of the collimator for each swing angle

Design of water-cooled collimator



KoBRA stage 1(Part1)

7

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



KoBRA stage 1(Part1)

8
Vacuum chamber between Swinger and Q1 magnets



KoBRA stage 1(Part1)

9
Vacuum chamber between Q1 magnet and the beam dump



KoBRA stage 1(Part1)

10Vacuum pipe between dump and Q4 magnet



KoBRA stage 1(Part1)

11

Vacuum pipe between Q5 and D2 magnets



KoBRA stage 1(Part1)

12
Vacuum pipe between S2 and Q9 magnets



KoBRA stage 1(Part1)

13

Vacuum pipe between Q9 and Q15 magnets



KoBRA stage 1(Part1)

14

Design of F1 beam diagnostics chamber



KoBRA stage 1(Part1)

15

Design of F2 beam diagnostics chamber



KoBRA stage 1(Part2)

16

Design of the small quadrupole magnet



KoBRA stage 1(Part2)

17

Design of the vacuum pipes between Q10 and Q15 magnets



KoBRA stage 1(Part2)

18Design of F3 beam diagnostics chamber



KoBRA Rebuncher

19

RF SSPA(Solid State Power Amplifier) for Rebuncher

SCL3용 MEBT Rebuncher를 위한 고출력증폭기(SSPA) 제작



20

Connecting RF Amplifier and Controller

KoBRA Rebuncher



21

Cabling for the Cavity for rebuncher

KoBRA Rebuncher
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After S/W calibration and training

KoBRA Rebuncher



KoBRA Wien Filter)

23



Magnetic design

KoBRA Wienfilter

24

KoBRA Wien Filter)



Electrode system
Wien Filter Mechanical design

25

KoBRA Wien Filter)



Feed through

Vacuum Chamber Dipole Magnet

Electrode 26

KoBRA Wien Filter)



IBS KoBRA Project

Hanmac Corporation

한맥전자㈜
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Jinmyung Communications RF SSPA

(Various Frequencies & Output Power Levels)

2024. 11
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<500MHz 32kW SSPA>

Ⅰ. Brief of Company

1. Gneneral

Jinmyung Communications

❖ Establish: Feb. 1995

❖ HQ & Lab:
A-907 Technopark 697 Pangyo-ro
Bundang Seongnam 13511 Korea

❖ Factory: A-204 Technopark 697 Pangyo-ro
Bundang Seongnam 13511 Korea

❖ Main 
Products:

-RF SSPA for  ParticleAcceerator

-Broadcast Transmitter using High Power SSPA

-BroadcastAntenna System



Ⅰ. Brief of Company

2. Organization

신제품개발

부품/공정개발

산학연사업

방송기술연구소

김중일

대표이사

이사유명교

기술고문

김준태교수
백종호교수

Sales

시장분석

영업관리

고객만족

부장 김해수

사원 김현구

Administration

인사총무

경영지원

재무회계

차장 권오숙

SSPA

신제품개발

제품설계

시장조사

산학연 사업

부장 이도헌

부장 진홍윤

Broadcasting

신제품개발

측정기술개발

정밀가공기술

ANT Simulation

부장 서상록

대리 이호찬

Hardware 

신제품개발

기구설계

소재/부품기술개발

임장 임재운

Software

Firmware 개발

Emulator 개발

EPICS 개발

Web GUI 개발

사원 최승호

Quality Control 

품질관리

(ISO-9001)

부장 최향식



Ⅰ. Brief of Company

3. Main Accomplishment

· 

· 



www.jmbroadcast.comwww.jmbroadcast.comwww.jmbroadcast.com

· 

· 

· 

· 



✓ TTA 시험인증 대상

✓ 기술경쟁력우수기업

✓ 히든챔피언 인증서

✓ ICT 분야 K-Global 300 인증서

✓ 경영혁신형 중소기업 확인서

✓ 안테나 결빙방지 특허증

✓ 기업부설연구소 인정서

✓ KBS 방송인증센터 DTV 송신기 인증서

✓ TTA DTV Modulator 품질 인증서

✓ TTA DTV 1kW 송신기 품질 인증서

✓ TTA DTV 100W 송신기 품질 인증서

✓ TTA DTV 중계기 품질 인증서

✓ ISO9001 인증서

✓ 경기도 유망중소기업 인증

✓ 정보통신공사업등록증

✓ 저작권 등록

Ⅰ. Brief of Company

4. Grant & Prize



Ⅰ. Brief of Company

- ISO 9001:2015 (Q.C.)



Ⅱ. Introduction JM SSPA

1. 5kW SSPA Module Composition

전면

후면

상부 하부



Ⅱ. 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: 50Ω

Input return loss: ≥ 20 dB

Input power: -7dBm nominal

Output power: ≥ 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)



Ⅱ. Introduction JM SSPA

3. DC Power Supply Hot Pluggable (GE 3500W)

- 신뢰할수있는상용제품인 GE SMPS 사용
- SSPA Module 하단에장착하여, 직류전류

전원공급경로를최소화
- 전면탈/부착가능설계로유지보수용이
- 원격을통한전압및전류감시가능
- 과전류, 과전압및높은온도로부터기기

보호기능
- 출력전압조정가능 (42V-58Vdc)

- 섭씨 65도에서도동작하여, 주변환경으로
부터의영향최소화

- HIGH MTBF : 450,000시간



Ⅱ. Introduction JM SSPA

4. EPICS Base Monitoring System

1) Block Diagram



2) Main Mage

Ⅱ. 기술부문

4. EPICS Base Monitoring System



2) SSPA Module Page

Ⅱ. Introduction JM SSPA

4. EPICS Base Monitoring System



3) Cooling System Page

Ⅱ. Introduction JM SSPA

4. EPICS Base Monitoring System



Ⅱ. Introduction JM SSPA

- 325MHz 20kW SSPA 

SSPA Module & System Block Diagram

Circulator on Each PA Pallet Full Power with Full Reflection 

Condition at all Phase Angle

Hot Pluggable PA Module Circulator on Each PA Module

Hot Pluggable Power Supply EPICS Base Monitoring System

EASY Maintenance EASY Operating



Ⅱ. Introduction JM SSPA

- 500MHz 32kW SSPA Photos



III. Cooperating with Cryoelectra



III. Cooperating with Cryoelectra
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Thank you!!



Ceramic Hermetic Seals 
Introduction

MARUWA Co., Ltd.



 Name

 Head Office

 President

 Establishment

 Stock Exchange

 Paid-in Capital

 Sales (consolidated)

 Number of employees

Oct. 2017

MARUWA CO., LTD.

Aichi, Japan

Toshiro Kanbe (CEO) 

5th April 1973

Listed on Prime Market in Tokyo, Nagoya, London and Singapore 

JPY 86,467 million (=USD 60 million)

JPY58.8 billion (=USD 410 million) / 2022 Financial Period 

696 (1,297 on consolidated basis)

Succession of Ceramic Hermetic Seals Business from Hitachi

1. Company Profile



2. Location of sales office and plant

Tokyo Branch

Maruwa Europe Ltd.

Headquarter R&D Center

Kasugayama plant

Maruwa Electronics GmbH



3. Utilized area of Ceramic Hermetic Seals

Airtight container

Container 
Atmosphere

Equipment 

in container

Vacuum, Air pressure, 

High pressure

Air, Gas
High & Low Temperature

Magnet Duct
Multi-layer 

accelerator tube

Sealed Terminal 

Terminal board

High voltage 

bushing

Vacuum Duct
High voltage 

application

Magnet Field

Heater Terminal

Water cooling terminal 

Feedthrough

Power source supply 

for equipment & heater

Vacuum Pump

Exhaust

Process Gas 

Cooling water input

Current introduction terminal 

Feedthrough

Heat sink 

Cooling fin

Control & Signal transfer

Power supply

Others

Cooling of Semi- 

conductor element

Control & Signal transfer 

Power supply

Connector terminal 

Hermetic Seal

Motor, Heater, Sensor, 

Thermocouple



0

50

100

High 

Temp.

Low 

Temp.

High 

Pressure

Ultra High 

Vacuum
Outgas

Radiation 

Resistanc 

e

Welding

Strengh

Ceramics Glass Resin

Ultra-high vacuum feedthrough

Comparison to other hermetic seal materials

4. Superiority of Ceramic Hermetic Seals

Core Technology of Maruwa

1. High Airtightness : 1×10-10 [Pa・m3/s]

2. 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.

3. High Reliability (Metallization)

Mo-Mn metallization method 

Ti active metal method

4. Custom Design

New design support according to required specifications

More than 90,000 types of products manufacturing over 30 years

Sapphire Duct
Cooling Plate 

with SiC Tile

Core Technology of Maruwa



Product introduction – MARUWA Achievements

No. Component Project Specification

1

Lab Site : JAEA

(Japan Atomic Energy Agency)

Project : J-PARC

(Japan Proton Accelerator

Research Complex)

Product

Total length : 675 mm

Max outer diameter : 350 mm

Ceramic

Outer diameter : 274 mm 

Inner diameter : 259 mm

2

Lab Site: JAEA

(Japan Atomic Energy Agency) 

Project: ITER

The world largest level 

ceramic ring with brazed sleeve

Size: 

1,560 (OD) x 1,460 (ID) x 290 (H)

Ag-Cu brazing (BAg-8)

Project for volume would start 2025 

onward

Ceramic Duct for electromagnet

Large alumina ring with sleeve



Product introduction –MARUWA Achievements

No. Component Project Specification

3

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

4

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 Chamber

3,500mm

Ceramic Vacuum Duct



Multipin 

Connector

Coaxial 

Connector

Current 

Feedthrough
Thermocouple

Electrical 

Isolator

Special 

Products

BPM

Duct

RF window

Ceramic Hermetic Seals Items



Thank you!
Contact Point:

Japan (& Global) : 平野 一馬
kazuma.hirano@maruwa-g.com

Republic of Korea : Kipum Lee

ben@maruwa.co.kr

mailto:一馬kazuma.hirano@maruwa-g.com
mailto:ben@maruwa.co.kr
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Visit us at www.osinter.com

Loss Loss,
Superior Stability

Microwave Interconnect Business Unit

November 2024



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

Year Established 2011, Registered Incorporation

Website www.osinter.com

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

Areas of expertise

✓ Lower Loss RF / Microwave Interconnect Solution up to 67.5GHz 
✓ 5G & 6G millimeter wave test applications
✓ EMC and EMI Antenna Chamber Test
✓ Semiconductor & High Speed Digital Test Solutions

Major Customers
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Popular Series – Phase Micro & Test Core

Frequency 
Coverage

DC~8.5GHz DC~26.5GHz DC~40GHz DC~50GHz

Product 
Image

LH18 LH21D P35E14 LH13D

Advantage

Lower Loss, Phase, Delay, 
Amplitude Stable
Application: Electrically 
stable versus Frequent 
Flexure
Jacket: ø6 Carbon TPU, 
Very Flexible

Temperature Range: 
-40°C~+85°C

Lower Loss, Phase, Delay, 
Amplitude Stable
Application: Electrically stable 
versus Frequent Flexure 
Jacket: ø6.5 PTFE Braided 
Double Jacket, Very Flexible

Temperature Range: 
-40°C~+85°C

Extremely Lower Loss, Phase, Delay, 
Amplitude Stable
Lower PPM, Insertion & phase change
Application: Thermal Chamber, Phased 
Array Antenna
Ruggedized Armor Interconnect 
Construction provide enhanced protection 
from environmental and physical damage.
Jacket: ø9 SUS304 with PTFE yarn Braided, 
Very Flexible 
Temperature Range: -40°C~+125°C

Lower Loss, Phase, Delay, 
Amplitude Stable
Application: Electrically stable 
versus Frequent Flexure 
Jacket: ø5.5, PTFE Braided 
Double Jacket, Very Flexible

Temperature Range: 
-40°C~+130°C

Popular 
Connections

SMA Male & Female
N Male & Female

SMA Male & Female
N Male

2.92mm Male & Female
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
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Background  - BPM test at PAL 

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

• There is only single cable connection from BPM to BPM electronics. 
• BPM position resolution also measured by using there BPMs.
• 4 BPM cables for 4GSR are well delay matched within 30ps (30m Long).
• SiO2 pick-up shows higher sensitivity
• SiO2 BPM shows more precise beam position resolution than Al2O3 BPM.
• SiO2 BPM: ~1um position resolution, Al2O3 BPM: ~1.9um position resolution

SiO2

Al2O3

SiO2

BPM1 – port 2 signal (SiO2)

BPM2 – port 2 signal (Al2O3)

BPM3 – port 2 signal  (SiO2)

3 sets of BPM 

How OSI Cables are installed 
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Cable Performance under BPM test at PAL 

BPM1 – port 2 signal (SiO2)

BPM2 – port 2 signal (Al2O3)

BPM3 – port 2 signal  (SiO2)

How OSI Cables are installed 

BPM3 – 4CH signal  (SiO2)

LH18

✓ 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 cable is perfect solution because it is lower loss and very flexible 

while superior stability is maintained in delay and phase.
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How did we do it?

BPM3 – port 2 signal  (SiO2)

Mechanically cut to 30m of all four cable assemblies under 

±1.2mm will not guaranntee 10ps delay matching capabilities

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.

• Higher understanding of TDR measurement capabilities is a preresiquite.

• The cable length is very very long.

Observed maximum of 100mm physical difference to match 

10ps delay which is theoretical approximate length of 2mm 

Difference in Length (mm)

But,
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To Learn More:

Reach us out at 

sales@osinter.com



Accelerator-based Boron Neutron Capture Therapy (BNCT) Company

Innovative Solutions for a Healthier Tomorrow



`

VISION

State-of-Art Technology

Better Quality of Life

Innovations

DAWONMEDAX is a leading healthcare company 
dedicated to developing advanced medical technologies. 
With a team of experts and a commitment to excellence, 
we strive to make healthcare more accessible and 
effective for everyone



©  DAWONMEDAX 

DAWONMEDAX BNCT System – Total Solution

Accelerator-based compact neutron irradiator

Treatment Planning System
Boron drug 

(BPA, boronophenylalanine)

Boron Neutron Capture Therapy is an innovative 
radiation therapy that can be treated in a cellular 
level using high-LET alpha particles produced by 
selective boron absorption and boron-neutron 
capture reactions in tumors.

BNCT aim to destroy cancer cells with only 1~2 
session treatment while minimizing radiation 
exposure of normal organs.

As a consequence, this may enhance the 
outcome of the treatment and patients’ quality of 
life .
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Accelerator-based High-efficiency neutron source for BNCT

©  DAWONMEDAX 2024  I  17

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

Long-stable neutron irradiation

Optimal neutron beam quality* for BNCT treatment

Stable beam output with world-class stability RF modulator 

Ion source :: stable high current beam output

Precision control of  high-power RF system

Target system :: Safety and long-life driving performance 

I  Stability  I

I  Reliability  I

①

②

⑤

①

②

③

④

③

Beam Shaping Assembly :: High efficiency epithermal neutron conversion
⑤

④

*Achieved IAEA recommendations(2023) – world best 



Certifications

방사선발생장치 사용허가증 전기 기계적 안전시험 성적서 임상 GMP 적합 인정서 혁신의료기기 지정서

©  DawonMedax



On-going progress
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Clinical trials for Glioblastoma, Head & Neck

R&D of A-BNCT Commissioning
Pre-clinical 

test
Phase I Phase II Approval

Phase 1 : safety (Dec. 2022 ~ )

Cohort 1

Cohort 2

Dose 
escalation

임상 2상 
선량 결정

Phase 2 : Efficacy (Nov. 2024~ )

GBM, phase 2

H&N, phase 1&2

Medical device
approval 



Cooperation
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BNCT system TPS Pre-clinical test Clinical trials Hospitals



Join Us on Our Journey

"Cutting-edge technology"

"User-friendly design"

"Proven efficacy and safety"

"Comprehensive customer support" Physics : jungyu.yi@dawonmedax.com
Marketing : daniel.park@dawonmedax.com
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BNCT

Selectively accumulation(10B) Optimized low energy (epi-thermal) neutron Binary
treatment system

1. Injection boron (10B) 2. 중성자 조사 3. 중성자와 붕소반응 4. 암세포 사멸

Nuclear reactionneutron
normal Tumor B-10(drug)

Machanism

Destroyed cancer cell

인체로 주입된 붕소의약품은
암세포에 선택적으로 과발현된 

LAT1 수송체를 통하여암세포 내 축적

중성자 조사장치를 이용하여
치료용으로 적합한

낮은 에너지의 중성자를 병변에 조사

암세포 내  붕소가중성자를 포획하면 
핵분열  반응이 일어나고

고에너지의 2차 입자들(리튬,알파 입자)이 생성

2차 입자들은세포거리 단위(10㎛)로 이동
정상세포의 파괴를 최소화,
암세포만 선택적으로 사멸

Neutron beam

Normal tissue

Cancer cell

+
Nuclear
reaction

©  DawonMedax



Brief Introduction of Euclid Techlabs LLC

11/13/2024,   ICABU

Chunguang Jing

Euclid Techlabs, LLC



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.

www.euclidtechlabs.com

Fermilab

Euclid Techlabs
ANL

➢ 25 employees, 12 PhD, 

particle physicists, 

material scientists, as 

well as electrical and 

mechanical engineers 

➢ 2 Lab/offices: 

Bolingbrook, IL and 

Washington DC. 

➢ Tight collaborations 

with  National Labs 

and Institutes: FNAL, 

ANL, BNL, LBL, 

SLAC, LANL, Jlab, 

NIST, NIU, IIT, etc.

DOE

Washington

BNL
30 min 

flight

Jlab
2.5 hour 

drive

NIST



Euclid Techlabs, LLC is a research and development 

company specializing in linear particle accelerators, ultrafast 

electron microscopy, and advanced material technologies. 

✓ Experienced workforce with expertise in all aspects of 

electron accelerators, NC and SRF

✓ Spacious high bay area to house large assembly and 

testing work

✓ Trusted, qualified contracting work with national 

laboratories

✓ 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

✓ Close customer relations, streamlined cooperative 

engagements

✓ Solution-oriented team and environment

In-house work for a contract to perform QC and Class 7 

cleanroom assembly of all components on the 

ANL/SLAC cavity-based XFEL project.

Corporate Profile At A Glance
www.euclidtechlabs.com



Electron Sources and Accelerators



PRODUCT: Photocathode growth system + UHV 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

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

Beamline Components Portfolio

(left) Cathode growth 

system delivered and 

demonstrated for U.S. 

Dept. of Energy, 

Office of Science, 

Office of Basic Energy 

Sciences

PRODUCT: High power RF windows
• Consistent, reliable RF windows for high power applications

• TiN coated to reduce multipacting and charging

• UHV compatible (10-10 torr)

• Waveguide or coaxial designs available

• Customers include:

• Argonne National Laboratory

• Lawrence Berkeley National Laboratory

• Los Alamos National Laboratory

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

Conduction cooled SRF photoinjectors for

UED/UEM applications, fully developed in-

house and cold-tested to 4 K, including:

• Cryomodule design

• SRF gun design

• Beam dynamics

• LLRF

Euclid Techlabs is a major partner in the

advanced conduction cooled cryomodule

development at Fermilab (IARC) which

includes:

• SRF coaxial coupler

• Cooling design

• LLRF

• Injector design/fabrication

• Buncher/compressor design

Ref: V. Pavlenko and E. 

Montgomery, Proc. IPAC 2024, 

TUUD3.
Ref: R.Kostin, Proc. IPAC 2024, WEPS23.

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


Ultrafast Pulser for TEM


