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Next Generation NMR Probes and Probe Arrays
Metrolab MFC9046 and MFC9146 NMR Probe Arrays
Metrolab’s NMR Magnetic Field Camera maps the
magnetic ﬁeld over a volume from 10mm up to 500mm
diameter in minutes.
MFC9046 Probe Array
40 points, Ø 475mm
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» Integrated wide-range probe on tuned probe-array,
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» High resolution, down to 10ppb
» High ﬁeld (theoretical limit of 25.8T)
» High Point Density and high number of probes
(theoretical limit of 512 probes per array)

MFC9146 Probe Array
15 points, Ø 10mm

» Small-diameter arrays are possible
» Common Electronics with PT2026 Single Point NMR
(Single instrument for single- or multi-point measurements)

Metrolab PT2026 Pulsed NMR Teslameter
Next Generation NMR Teslameter for High Field,High
Resolution Mapping and Calibration Standard

PT2026 with Standard 1226 Probe,
Reference Magnet and Laptop

» Field Ranges:

from 0.05T to 22.8T;
Factory-selectable Ranges

» Resolution:

±0.01μT (0.1Hz)

» Absolute Accuracy:

±5ppm

» Maximum Gradient: >1000 ppm/cm
» Interface:
1426 Probe with Remote Head

Ethernet and USB (PC required)

» Available Accessories:
Multiplexer, Remote Head Probes, Extension Cables to 100m

GMW Associates • www.gmw.com • Sensors and Instrumentation for Current and Magnetic Field Measurement

Welcome to Seattle!
On behalf of the entire organizing team, I’m
glad you’ve joined us here at the Washington
State Convention Center for the 2018 Applied
Superconductivity Conference.
For more than five decades, ASC has been an important gathering point for the electronics,
large scale, and materials fields within the applied superconductivity community, and we’re proud
to continue that tradition this year in Seattle, a vibrant urban city set in what is truly one of the most
beautiful parts of North America. We hope you will be able to enjoy much of what the city and the region has to offer this week.
I am personally very proud of the technical program that we have to offer you this week. From a set of plenary speakers that includes not one, but two recent Nobel laureates, to an array of special technical sessions that represents a wide cross-section of the field, to
a new roundtable discussion session, the program committee has put together a program that will challenge us to consider how superconductivity can continue to be an enabling technology for significant breakthroughs in medicine, energy, quantum information, cosmology,
physics, transportation, and many other technological areas for years to come. We are also working hard to highlight the up-and-coming
leaders in our field with a dedicated plenary session that contains short, 5-minute talks from young scientists who are doing exceptional
work at their institutions.
I also hope you will take time this week to connect with the industrial representatives who have joined us as exhibitors and who
are critical to enabling us, as scientists and engineers, to do our work. The field of applied superconductivity has always been at its most
dynamic and successful when the science and industrial communities work closely together, and ASC is a key place to enable these
connections. Further, I hope you will take time to thank and interact with the conference sponsors who are investing in our community
and helping to make the conference possible this year.
We are further happy to continue partnering with the IEEE Council on Superconductivity to allow submission of conference manuscripts to a special issue of the IEEE Transactions on Applied Superconductivity (TASC), a a peer-reviewed, fully indexed and searchable publicatio available through IEEE Xplore. ASC’s long-standing partnership with the Council and TASC ensures that the papers
presented this week will continue to influence our collective work for years to come, and indeed it is difficult to find a significant paper
in applied superconductivity that was not either presented at ASC or cites work from the Transactions.
On behalf of the many, many volunteers making this conference possible as members of the ASC Board of Directors, Program
Committee, Editorial staff, or as chairs of conference initiatives, thanks for joining us, and enjoy your week in Seattle!
Matthew Jewell
Chair, ASC 2018
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Program Overview
Luigi Muzzi and Lance Cooley
When we started brainstorming about the main topics for the 2018
Applied Superconductivity Conference (ASC) program, we identified
three central themes. The first theme, quantum information and quantum
computing, is a rapidly growing field, with many possibilities that connect with superconductivity. It also comprises a community that the Program Committee felt might receive ASC as a premier meeting venue. The
second theme, energy efficiency and development of renewable energy
sources, explores some of the most challenging problems facing human
society, as well as solutions that could arise from game-changing technologies based on superconductivity. Third, exploration of the universe, is
among the most fascinating and open fields of human knowledge, where
both particle accelerators and astrophysics experiments define technological challenges that pull the development of superconductors and superconducting applications. The core of the program, its special sessions, and
the program flow have been shaped by these themes.
After the announcement of the 2017 Nobel prize in Physics, awarded
“for decisive contributions to the LIGO detector and the observation of
gravitational waves”, we were excited by the prospect of offering the ASC
stage to Nobel laureates with strong connections to applied superconductivity, and in subjects in line with the main program themes we had identified. We are now proud and honored to announce that the Nobel Laureates
Prof. Rainer Weiss (MIT), and Prof. Barry Barish (Caltech), accepted our
invitation to be plenary speakers at ASC 2018.
Prof. Barish opens the conference with a discussion that will stimulate our thoughts about large projects, such as particle accelerators,
which rely upon superconductivity. Besides being a founder of the Laser Interferometer Gravitational-wave Observatory (LIGO), Prof. Barish
was the Director of the Global Design Effort for the International Linear
Collider (ILC) project, and co-chair of the High Energy Physics Advisory
Panel subpanel that developed a long-range plan for U.S. high energy
physics back in 2001. Prof. Barish will share his view on linear-collider
projects that require superconducting radio-frequency cavities and other
large physics and astrophysics projects. The theme of particle accelerators
continues on the conference Tuesday, with a special historical session to
celebrate the 50th anniversary of the 1968 BNL Summer Study on Superconducting Devices and Accelerators. Speakers will describe how those
original themes, which include superconducting magnets, cryogenics,
radio-frequency cavities, and detectors, continue to be relevant for present-day accelerators and envisioned accelerators 50 years into the future.
Prof. Weiss will present the closing conference plenary lecture,
which will discuss the history of gravitational waves, the exquisite devices that lead to their detection, and on what we can learn about the universe
through them. Leading up to the closing lecture, and continuing the astrophysics theme, a second plenary lecture on the conference Friday will
discuss on the search for dark matter axions and their relevance for the
formation of the universe. Prof. Yannis Semertzidis, Director of the Center for Axion and Precision Physics Research at the Korea Advanced Institute of Science and Technology will give the lecture, and will describe
development of very high field superconducting magnets integrated with
quantum detectors. In conjunction with these themes, a special session
titled Cosmological Applications of Superconductors takes place Friday
morning. The organizers describe it as “a journey in space and time, as
well as in temperature, that will show us how ambitious scientific targets

in cosmology are shaping developments in superconducting technologies.”
The conference energy theme will be represented by the Tuesday plenary talk, by Tabea Arndt (Siemens), who will examine
HTS materials as possible enabling technologies for sustainable
mobility and energy efficiency in power technology. The theme
will be continued by a special session that same day, organized
by the International Energy Agency’s Technology Collaboration
Program on HTS, which will explore the potential of HTS-based
devices to facilitate a transformation towards reliable, resilient, secure, affordable, flexible and efficient energy systems.
The quantum information and quantum computing theme receives focus on the conference Thursday. Prof. Robert J. Schoelkopf, Director of the Yale Quantum Institute, will open with a
plenary lecture about The Prospects for Scalable Quantum Computing with Superconducting Circuits, which will focus on the development of superconducting devices for quantum information
processing. The discussion will explore revolutionary advances
in computing. This keynote plenary presentation will be complemented by a special session during the afternoon, titled Quantum
Computing, Information, and Engineering, which will feature invited leaders across geographical and technical disciplines. The
session will provide the ASC attendees a comprehensive view of
efforts and prospects worldwide.
The conference program on superconducting electronics will
additionally have a focus on the 9th Transition-Edge-Sensor (TES)
Workshop, successfully held as part of ASC since 2008. The focus
track will include a special session dedicated to a Superconductor
Electronics Technology Roadmap being developed in the frame
of the International Roadmap for Devices and Systems (IRDS),
including focus themes on Cryogenic Electronics and Quantum
Information Processing.
The list of plenary lecturers includes two additional outstanding representatives of the applied superconductivity community,
providing insight on more specific themes. Dr. Peter Lee, from the
Applied Superconductivity Center at the National High Magnetic
Field Laboratory, will deliver a lecture on Microstructure-property
correlations in superconducting wires, illustrating his pioneering
works on the microscopy of superconductors that lead to key developments in wire performance. In these systems, the understanding and characterization of structural and chemical inhomogeneities at the microscopic scale are essential to extend the material
limits for the next generation of superconductor applications. Dr.
Hideaki Maeda (Japan Science and Technology Agency/RIKEN),
will report on the recently started 10-years MIRAI Program in Japan, focused on the development of joining technologies between
HTS, a necessary milestone toward the development of super-high
field NMR systems. Also focused on the Materials aspects of applied superconductivity, the special session Beyond the Artificial
Pinning Centers, dedicated to the great physicist and Nobel Laureate Alexei A. Abrikosov, will present an opportunity to review
and stimulate new ideas to improve pinning, and thus application
capabilities, of both low- and high-temperature superconductors.
We are pleased to announce that the conference program will
add a roundtable discussion, held within the conference Wednesday morning plenary session, on the future of very high field HTS
magnets for fusion, accelerators, and science, identified as present
and future drivers of superconducting technology advancement.
HTS Magnets at the Frontier of Science and Technology will be an
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informal conversation, moderated by Joe Minervini (MIT), with
Prof. Seungyong Hahn (Seoul National University), Dr. Tengming
Shen (Lawrence Berkeley National Laboratory), and Dr. Zach
Hartwig (MIT), where the involvement and contribution of the audience to the discussion will be of paramount importance to stimulate new ideas and include all perspectives.
Last for this program overview, but certainly not least, the
traditional ASC plenary setting will give some space to young
and promising scientists in the superconductivity field. Candidates nominated by the ASC Program Committee and selected by
a committee of specialists will have 5 minutes to present a new
idea, physics breakthrough, or eye-opening perspective that they
are working on.
All this was made possible only by the constant support and
strong effort by all Program Committee and Board of Directors
members, particularly by the outstanding group of sub-chairs; by
the IEEE Council on Superconductivity; and by Centennial Conferences. But we emphasize that the success and the beauty of this
conference cannot but be the fruit of the almost 1650 contributions
that scientists and engineers from every part of the world have
chosen to provide, with all stimulating discussion and new ideas
that will span from these.

Luigi Muzzi and Lance Cooley
ASC 2018
Program Chairs

Luigi Muzzi
ASC2018
Program Chair

Lance Cooley
ASC2018
Program Chair
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Meet at 8:00 p.m. outside room 601

Student Pub Crawl

Electronics: Room 602-604
Large Scale: Room 606-607
Materials: Room 608-609

6:00 p.m. - 8:00 p.m.

Student Competition

Museum of Pop Culture
325 5th Avenue N., Seattle
ASC Entrance - use Harrison Street

7:00 p.m. - 9:00 p.m.

ASC Evening at MoPOP

Rooms 6A, 6B, 6C, 602-604, 606-607,
608-609, 611-612, 613-614, 615-617

3:30 p.m. - 5:00 p.m.

Oral Sessions

Rooms 6A, 6B, 6C, 602-604
606-607, 608-609, 611-612, 615-617

1:15 p.m. - 3:15 p.m.

Closing

Prof. Rainer Weiss
Ballroom 6ABC

Plenary 7 (11:35 a.m.)

Prof. Gray Rybka (11:15 a.m.)

Late-breaking Plenary

Coffee Break (10:00 a.m. - 10:30 a.m.)
Level 6, ABC Lobby
Plenary 6 (10:30 a.m.)
Prof. Yannis Semertzidis

Rooms 6A, 6B, 6C, 602-604,
606-607, 608-609, 615-617

8:00 a.m. - 10:00 a.m.

Oral Sessions

Friday, 11/2/18
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Level 3, Room 3AB

7:00 p.m. - 8:30 p.m.

ASC/CWsWiSE Diversity in
Science & Engineering Event

Rooms 6A, 6B, 6C, 602-604,
606-607, 608-609, 615-617

5:15 p.m. - 6:45 p.m.

Oral Sessions

Rooms 6A, 6B, 6C, 602-604,
606-607, 608-609, 611-612, 615-617

3:30 p.m. - 5:30 p.m.

3:30 p.m. - 5:00 p.m.
Rooms 6B, 6C, 602-604, 606-607,
608-609, 611-612, 613-614, 615-617

Oral Sessions

Exhibit Hall

Oral Sessions

Exhibit Hall

Coffee Break: 2:00 p.m. - 2:30 p.m.

1:30 p.m. - 3:30 p.m.

1:30 p.m. - 3:30 p.m.
Coffee Break: 2:00 p.m. - 2:30 p.m.

Poster Sessions

Oral Sessions

11:45 a.m. - 1:15 p.m.

Student Career Box Lunch Session
12:00 p.m. - 1:30 p.m.
Room 608-609
Editors Lunch - by invitation only

Lunch

Exhibit Hall

Coffee Break: 10:15 a.m. - 10:45 a.m.

9:45 a.m. - 11:45 a.m.

Poster Sessions

Grad. Fellowship & Best Paper Awards

Ballroom 6ABC

Lunch (12:00 p.m. - 1:30 p.m.)

Exhibit Hall

Coffee Break: 10:30 a.m. - 11:00 a.m.

10:00 a.m. - 12:00 p.m.

Poster Sessions

9:30 - 10:00 a.m.
Ballroom 6ABC

Young Scientist Plenary

Dr. Hideaki Maeda

Poster Sessions

12:15 p.m. - 1:30 p.m.

Lunch

Rooms 6A, 6B, 6C, 602-604, 606-607,
608-609, 611-612, 613-614, 615-617

10:45 a.m. - 12:15 p.m.

Oral Sessions

Exhibit Hall

Coffee Break: 9:15 a.m. - 9:45 a.m.

8:45 a.m. - 10:45 a.m.

Poster Sessions

Plenary 5 (8:45 a.m. - 9:30 a.m.)

Prof. Robert Schoelkopf

8:45 - 9:30 a.m.

Dr. Peter Lee

Dr. Tabea Arndt
Ballroom 6ABC
In Memoriam & Jan Evetts SUST Award

Plenary 4 (8:00 a.m. - 8:45 a.m.)

Exhibits Open 9:00 a.m. - 11:45 a.m.

Thursday, 11/1/18

Roundtable Discussion

Plenary 3 (8:00 a.m. - 8:45 a.m.)

Exhibits Open 9:00 a.m. - 3:30 p.m.

Wednesday, 10/31/18

Plenary 2 (8:00 a.m. - 8:45 a.m.)

Exhibits Open 8:45 a.m. - 3:30 p.m.

Tuesday, 10/30/18

:15

Level 4 Atrium and Exhibit Hall

6:30 p.m. - 8:30 p.m.

Welcome &
Exhibitor Reception

Rooms 6A, 6B, 6C, 602-604, 606-607,
608-609, 611-612, 613-614, 615-617

4:00 p.m. - 6:00 p.m.

Oral Sessions

Exhibit Hall

Coffee Break: 2:30 p.m. - 3:00 p.m.

2:00 p.m. - 4:00 p.m.

Poster Sessions

12:00 p.m. - 2:00 p.m.

Lunch

Rooms 6A, 6B, 6C, 602-604, 606-607,
608-609, 611-612, 613-614, 615-617

10:00 a.m. - 12:00 p.m.

Oral Sessions

Ballroom 6ABC
Plenary 1 (8:45 a.m. - 9:30 a.m.)
Prof. Barry Barish
Ballroom 6ABC
Coffee Break (9:30 a.m. - 10:00 a.m.
Level 4 Atrium

Opening (starts at 8:00 a.m.)
IEEE & CSA Awards

Exhibits Open 1:00 p.m. - 4:00 p.m.

Monday, 10/29/18

:30

Level 6, ABC Lobby

4:00 p.m. - 7:00 p.m.

Registration

Pacific Science Center Museum

1:00 p.m. - 4:30 p.m.

Science Communication
Workshop

half-day short courses
8:30 a.m. - 12:00 p.m.
1:00 p.m. - 4:30 p.m.

full day short courses
8:30 a.m. - 4:30 p.m.

ASC Short Courses

AM: 7:30 a.m. - 8:30 a.m.
PM: 12:30 p.m. - 1:30 p.m.
Level 2

ASC Short Courses
Registration

Sunday, 10/28/18
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**Unless otherwise noted, all sessions and events take place at the Washington State Convention Center (WSCC), Level 4 (Exhibits &
Posters) and Level 6 (Registration & Oral Sessions).**

ASC 2018 Program - Schedule at a Glance
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Awards Presented at ASC 2018
During the 2018 Applied Superconductivity Conference, a number of
awards and prizes will be presented to outstanding engineers, scientists,
and managers who have made significant contributions to the success of
the field of applied superconductivity.

• The IEEE Award for Continuing and Significant Contributions in the
Field of Applied Superconductivity (Small Scale Applications)

The announcement of the recipients of these awards and prizes will be
made during the Opening Session on Monday morning, October 29, starting at 8:00 a.m. and 9:30 a.m. The Graduate Study Fellowships and Best
Student Papers will be presented on Thursday, November 1, after the plenary session, at 9:30 a.m. In addition, poster boards will be located in the
conference venue to share the announcement of these awards and prizes
with the applied superconductivity community.

• The IEEE Max Swerdlow Award for Sustained Service to the Applied
Superconductivity Community

The Awards and Prizes that will be presented during the 2018 Applied
Superconductivity Conference include:
• The IEEE Award for Continuing and Significant Contributions in the
Field of Applied Superconductivity (Large Scale Applications)

• The IEEE Dr. James Wong Award for Continuing and Significant Contributions to Applied Superconductor Materials Technology

• The IEEE Council on Superconductivity Carl H. Rosner
Entrepreneurship Award
• The IEEE Council on Superconductivity Van Duzer Prize
• IEEE Council on Superconductivity Graduate Study Fellowship in Applied Superconductivity
• Applied Superconductivity Conference Best Student Paper Contest
• Cryogenic Society of America Roger W. Boom Award

THE IEEE AWARD FOR CONTINUING AND SIGNIFICANT CONTRIBUTIONS IN THE
FIELD OF APPLIED SUPERCONDUCTIVITY (LARGE SCALE APPLICATIONS)
The Award, which may be presented during the Applied Superconductivity Conference or an alternative applied superconductivity conference associated with the IEEE Council on Superconductivity, recognizes individuals for contributions in the
field of applied superconductivity over a period of time (nominally more than twenty years) based on novel and innovative
concepts proposed by the individual, the authorship or co-authorship of a number of publications of major significance to
the field of applied superconductivity and the presentation of a number of invited and plenary talks at major national and
international conferences and meetings in applied superconductivity. The Large Scale Award this year is presented to Prof.
Emeritus Osami Tsukamoto from Yokohama National University.

Prof. Emeritus Osami
Tsukamoto

THE IEEE AWARD FOR CONTINUING AND SIGNIFICANT CONTRIBUTIONS IN THE
FIELD OF APPLIED SUPERCONDUCTIVITY (SMALL SCALE APPLICATIONS)
The Award, which may be presented during the Applied Superconductivity Conference or an alternative applied superconductivity conference associated with the IEEE Council on Superconductivity, recognizes individuals for contributions in the
field of applied superconductivity over a period of time (nominally more than twenty years) based on novel and innovative
concepts proposed by the individual, the authorship or co-authorship of a number of publications of major significance to
the field of applied superconductivity and the presentation of a number of invited and plenary talks at major national and
international conferences and meetings in applied superconductivity. The Small Scale Award this year is presented to Prof.
Daniel E. Prober from Yale University.

Prof. Daniel E. Prober

THE IEEE DR. JAMES WONG AWARD FOR CONTINUING AND SIGNIFICANT CONTRIBUTIONS TO APPLIED SUPERCONDUCTOR MATERIALS TECHNOLOGY
This Award recognizes a living individual for a career of meritorious achievements and outstanding technical contributions
in the field of applied superconductor materials technology, over a period of time (nominally more than twenty years) based
on novel and innovative concepts and theories proposed by the individual, the authorship or co-authorship of many publications of major significance to the field of applied superconductor materials technology, and the impact that the candidate’s
contributions have had on the development and maturing of applied superconductivity. The recipient must have been active
in the field of applied superconductivity for at least twenty years, and must be able to attend the international conference
related to applied superconductivity at which the Award will be made. The recipient does not have to be a member of the
IEEE and there shall be no restrictions based on nationality, country of residence, age or gender. An individual may receive
only one IEEE Council on Superconductivity sponsored Award for his/her contributions to superconductor materials science and technology. The Wong
Award this year is presented to Dr. Robert H. Hammond from Geballe Laboratory for Advanced Materials, Stanford University.
This Award is named for Dr. James Wong who received the IEEE CSC Award for Continuing and Significant Contributions in the Field of Applied
Superconductivity in 2011 for his pioneering work in producing commercial grade superconducting cables and conductors. In 1962, Dr. Wong founded
Supercon, Inc. which has produced a variety of niobium-titanium and niobium-tin superconducting wires, cables and conductors for many commercial
and research application, and has supplied production quantities of high-quality superconducting wire for a longer time than any other company in the
world.
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THE IEEE MAX SWERDLOW AWARD FOR SUSTAINED SERVICE TO THE APPLIED
SUPERCONDUCTIVITY COMMUNITY
This Award recognizes sustained service to the applied superconductivity community that has had a lasting influence on the
advancement of the technology either through the demonstration of exceptional service to and leadership within the community, the formulation and promotion of major programs in applied superconductivity or through leadership and management
roles in major research organizations.
Eligibility requirements for the Award include sustained activity in the field of applied superconductivity for a minimum of
20 years, irrespective of the field or functions performed, to advance or promote the field of applied superconductivity. Candidates must be living, but can be retired at the time of the Award. The recipient is also expected to attend the international
conference at which the Award would be presented. No individual can receive this award more than once. The Swerdlow
Award this year is presented to Susan Butler from the University of Houston.
The Award is named for the late Max Swerdlow. Starting in the 1960’s and continuing for more than 20 years, he served as the Program Manager for
Superconductivity at the US Air Force Office of Scientific Research (AFOSR). His office funded the majority of the programs in the USA on superconducting materials and large-scale applications of superconductivity other than those funded by the Department of Energy. Max Swerdlow’s dedication
and perseverance in the support of these activities played a crucial role in the maturing of applied superconductivity.

THE IEEE CSC CARL H. ROSNER ENTREPRENEURSHIP AWARD
This Award recognizes the potential impact of superconductivity on the fields of electrical engineering, physics, medicine
and energy by rewarding young entrepreneurs who have established a successful business or had the primary responsibility
within a commercial organization to commercialize a device or service based on a property of superconductivity. The award
will recognize young entrepreneurs while they are still growing their businesses to encourage others to follow their path. The
Award will generally be made to an individual, independent of nationality, country of residence, race, gender, or membership
in IEEE, who, in early or mid-career, started a new company or who joined an existing small business and assumed principal
responsibility for the development and eventual commercialization (either in the commercial marketplace, or to the military
or scientific communities) of a new and innovative superconducting product or service. At the time of the Award, the recipient would have exercised leadership over his/her company or business activity for a period of time of (approximately) five
years and the company or business activity appears to have become a sustaining entity and has developed, or is deemed to
be on the path toward developing, a potential commercial product. An individual may receive the IEEE Council on Superconductivity Carl H. Rosner
Entrepreneurship Award only one time. The Rosner Award is presented this year to Dr. Gianni Grasso from Columbus Superconductors, SpA.
This award is named for Mr. Carl H. Rosner, whose career is an excellent example of a successful entrepreneur in the commercialization of superconductivity. Early in his professional career, Mr. Rosner, left the research department of a large industrial company to start a small company, Intermagnetics General Corporation (IGC), which focused on the design and manufacturing of superconducting magnets, mostly for the scientific research
community. Within five years, the company was viable and self-sustaining. Over the next thirty years, Mr. Rosner grew IGC into a publicly-owned
company with annual revenue in excess of 300 million dollars. For his contributions to the field of applied superconductivity, in general, and for the
commercialization of superconducting systems, in particular, Mr. Rosner was one of the initial recipients of the IEEE Council on Superconductivity
Max Swerdlow Award for Sustained Service to the Applied Superconductivity Community.

THE IEEE CSC VAN DUZER PRIZE
The IEEE Council on Superconductivity sponsors the Van Duzer Prize,
awarded to the best contributed paper published in the IEEE TRANSACTIONS
ON APPLIED SUPERCONDUCTIVITY (TAS) during each volume year.

IEEE Transactions on Applied Superconductivity, Vol. 26, No. 8, December 2016, 6001907

The award is restricted to regular submissions to the IEEE TRANSACTIONS

The recipients of the 2017 IEEE Council on Superconductivity Van
Duzer Prize are Jay M. Gambetta, Conal E. Murray, Y.-K.-K. Fung,
Douglas T. McClure, Oliver Dial, William Shanks, Jeffrey W. Sleight, and
Matthias Steffen for their paper:

ON APPLIED SUPERCONDUCTIVITY (TAS) to encourage authors to prepare well

written and comprehensive contributions which may have exceptional archival values and are likely to be cited frequently by other authors. Papers
submitted for publication through scientific conference special issues are
not eligible.
The recipients of the 2016 IEEE Council on Superconductivity Van
Duzer Prize are Maxwell T. Dylla, Samuel E. Schultz, and Matthew C.
Jewell for their paper:

“Investigating surface loss effects in superconducting transmon qubits”
IEEE Transactions on Applied Superconductivity, Vol. 27, No. 1, January
2017, 1700205

“Fracture Strength Distribution of Individual Nb3Sn Filaments”

CRYOGENIC SOCIETY OF AMERICA ROGER W. BOOM AWARD
The Roger W. Boom Award is named in honor of the emeritus professor from the University of Wisconsin-Madison. Dr. Boom’s career spanned more
than thirty years during which he motivated a large number of young scientists and engineers to pursue careers in cryogenic engineering and applied
superconductivity. The Boom Award recipient will be announced at ASC 2018.
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Roger W. Boom
August 8, 2018

David G. Hawksworth
March 15, 2017

William (Bill) R. Shields
July 13, 2018

Peter E. Gifford
January 29, 2017

Fernand D. Bedard
June 21, 2018

Carl Leonard Goodzeit
January 25, 2017

Vincenzo (Enzo) Palmieri
March 16, 2018

Mauricio (Mau) de Lima Lopes
January 3, 2017

Meyer Garber
December 14, 2017

Lev Petrovich Gor’kov
December 28, 2016

James Nordman
November 21, 2017

Peter Komarek
November 23, 2016

Henri Desportes
September 24, 2017

Giovanni Volpini
October 12, 2016

John Alcorn
September 7, 2017

Leszek Motowidlo
September 21, 2016

Edgar A. Edelsack
May 5, 2017

Eric Gregory
August 28, 2016

Alexei Abrikosov
March 29, 2017

Eddie Man-Wai Leung
August 1, 2016
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Enabling New Physics: Superconducting RF
Cavities and Future Particle Accelerators
Article by Dr. Al Zeller, Michigan State University (retired)
The Large Hadron Collider (LHC), completed in 2008, was initially built to seek the Higgs
Boson. With the successful discovery of the Higgs
in 2012, the LHC expanded the research program
to other outstanding physics problems. One approach in the quest for determining the properties
of the Higgs and new physics beyond the LHC is
the International Linear Collider (ILC).

Unlike the LHC, the ILC is not a circular
accelerator because the projectiles, electrons and
positrons (anti-electrons with a positive charge),
would lose too much energy by synchrotron radiation in trying to follow a circular orbit. In order
to reach high energy, the electrons must undergo
continuous acceleration along straight paths. The
acceleration is accomplished by using over 16,000
9-cell Superconducting Radio Frequency (SRF)
cavities. The cavities are made of very pure niobium and operate at 2 K with a frequency of 1.3
GHz. Additionally, there are over 2,300 superconducting magnets in the cryomodules. Although the
magnetic requirements are modest, integrating
them into the cryomodules will be a challenge.
12

Since the number of SRF cavities is at least
an order of magnitude larger than the total number of cavities that have ever been produced, the
major challenge will be the fabrication of such a
large number of cavities. Because the cavities are
unforgiving in terms of quality, maintaining necessary quality control will be a giant task. Accelerator
facilities, such as Jefferson Lab, FRIB, and DESY,
have shown that relatively small numbers of SRF
cavities can be produced that meet specifications,
but scaling up to the number required for the ILC
will drive the SRF community into a new regime.
Production of computer chips requires the same
level of care and similar quality techniques as those
that will be required to fabricate the SRF systems
for the ILC. Other uses of SRF cavities, such as free
electron lasers, will benefit from the development of the industrial manufacturing and quality control processes needed for the ILC. In his plenary talk, Dr.
Barry Barish will explain some of the technical challenges associated with SRF
cavities for the ILC, and will discuss the physics that will be enabled by this
device.
From 2005 to 2013, Dr. Barish was the Director of the Global Design Effort
for ILC. He is Linde Professor of Physics, emeritus, at Caltech and a founder
of the Laser Interferometer Gravitational-wave Observatory (LIGO). Earlier in
his high-energy physics research career, he performed other noteworthy experiments, especially those at Fermilab using high-energy neutrino collisions to
reveal the quark substructure of the nucleon. These experiments were among
the first to observe the weak neutral current, a linchpin of the electroweak unification theory. He served on many important science committees, including
co-chairing the High Energy Physics Advisory Panel subpanel that developed a
long-range plan for U.S. high energy physics in 2001. He has been the recipient
of numerous awards and prizes, culminating in sharing, with Rainer Weiss and
Kip Thorne, the 2017 Nobel Prize in Physics “for decisive contributions to the
LIGO detector and the observation of gravitational waves”.

Since the number of SRF cavities is at least an order
of magnitude larger than the total number of cavities
that have ever been produced, the major challenge
will be the fabrication of such a large number of cavities. Because the cavities are unforgiving in terms of
quality, maintaining necessary quality control will be
a giant task.
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Enabling Advanced Technology: HTS for
Sustainable Mobility and Energy Efficiency
Article by Dr. Mathias Noe, Karlsruhe Institute of Technology
High Temperature Superconductivity (HTS) is attractive
for mobility applications such as electric aircraft, electric trains,
electric ships, electric trucks, and also for power technology applications such as fault current limiters, transformers, rotating
machines, and SMES. Building full-size machines that incorporate HTS is becoming feasible thanks to the increasing performance-to-cost value of the HTS material itself, as well as the
many successful large prototypes and demonstrators that have
been built in recent years. Each specific application in mobility and power technology has unique requirements and therefore
unique demands on the HTS material and the devices that integrate it. Dr. Arndt’s presentation provides some take-aways to
sharpen our awareness and offers some clues to assess the wisdom
of a HTS-based device. Despite the tremendous progress in HTS
materials and applications, the main research needs for the future

limiters have reached the pre-commercial status with some manufacturers offering solutions for the medium and high voltage
level. Even the first HTS-enabled, megawatt-scale wind generators are planned to be tested soon in real operating conditions. An
interesting new field for building demonstrators and prototypes is
electric aircraft where superconductivity could provide solutions
for power generation and distribution.
Several of the core properties of superconductors are intrinsically beneficial for power system applications. Superconductivity
enables a more than 100 times higher current density than normal
conductors, expels the magnetic field, and exhibits a very non-linear current voltage behavior. These main characteristics enable
in power systems a much more compact and lightweight device,
higher efficiency with reduced losses, and new solutions like the
fault current limiter and SMES. The main benefit is achieved if

High Temperature Superconductivity (HTS) is attractive for mobility applications such as electric aircraft, electric trains, electric ships, electric
trucks, and also for power technology applications such as fault current
limiters, transformers, rotating machines, and SMES.
are still improved material performance and dedicated research
for new solutions.
Nowadays, the Applied Superconductivity community
boasts more than 10 HTS material manufacturers worldwide. Despite this, one of the main challenges is to get custom conductors
with tailored properties for the specific application envisioned. An
additional challenge is to further develop the cable and conductor concepts and to demonstrate long term field tests for various
applications. Recently, superconducting cables and fault current

the performance is either much larger than in conventional solutions or if the HTS applications enables new systems such as the
HTS medium voltage cable that replaces a high voltage cable and
a transformer station. In her plenary, Dr. Arndt will help us understand some of these unique benefits of superconductor-based
power systems as well as some of their challenges. Critically, she
will provide an industrial perspective that emphasizes the overall
performance and cost of the device and will explain how superconductors must demonstrate a clear commercial advantage over
competing technologies in order to realize wide-spread adoption.
Dr. Tabea Arndt is principal key expert for Electromagnetic
Systems at Siemens Corporate Technology in Erlangen, Germany.
She has more than 20 years professional experience in developing HTS material and HTS power applications. Among her main
achievements with Siemens is the successful development and
operation of a medium voltage resistive type fault current limiter still under operation at the Stadtwerke Augsburg in Germany. She is owner of more than 50 patents already granted or in
application. She serves on the boards of
CONECTUS (Consortium of European
Companies determined to use superconductivity), ISIS (International Summit
of Industrial Superconductivity) and
ESAS (European Society of Applied
Superconductivity.
Dr. Tabea Arndt
Siemens AG – Corporate Technology
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Enabling Improved Materials: MicrostructureProperty Correlations in Superconducting Wires
Article by Dr. Charlie Sanabria, Lawrence Berkeley National Laboratory
The field of Applied Superconductivity has
always benefited from positive feedback between
the scientists and engineers who build and use
devices, and the materials scientists who work to
improve the intrinsic performance of the materials
in those devices. The materials scientist’s toolkit
includes long standing characterization techniques
for superconductors—such as critical current measurements, magnetization measurements, x-ray
diffraction, heat capacity measurements, and others, but it also includes the microscopy that allow
us to visualize the atomic- and micro-structure of
the materials being investigated. In the last two
decades, the utility of microscopy as an analysis

The field of Applied Superconductivity has always benefited from
positive feedback between the scientists and engineers who build
and use devices, and the materials
scientists who work to improve
the intrinsic performance of the
materials in those devices.
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method has been greatly enhanced using digital micrographs and digital image analysis (IA), which
has in turn significantly expanded our understanding of superconductors and their potential for improvement. Open source software packages like
Fiji (formerly known as ImageJ) developed by the
biological sciences have revolutionized their ability
to extract information from living cells and other biological structures seen under the microscope. This
learning experience in the biological field, and the
open source philosophy of Fiji, has enabled other
scientific fields to take advantage of the tremendous
power of data extraction via IA. Superconductivity
is one of these fields, and IA of digital micrographs
of superconductors has been critical in the finding
of important correlations between dimensional properties such as shape uniformity, diffusion distances, and phase homogeneities with micro chemical analysis, thermodynamic properties, and even mechanical properties.
Dr. Peter Lee is one of the microscopists at the forefront of the adaptation
and development of IA algorithms for the characterization of superconductors,
and above all, at the forefront of exploring the links between microstructural
properties and superconductor performance. Using the microscopy capabilities
at his research group and developing powerful algorithms for data extraction,
Dr. Lee has provided important insight to the superconducting technologies used
in numerous large scale projects such as the LHC, ITER, and the Future Circular
Collider.
Currently, Dr. Lee is using his techniques to aid efforts across many laboratories and institutions aimed at the optimization of Nb3Sn wires for accelerator
magnets, as well as the optimization of Nb and Nb3Sn RF cavities for future
particle accelerators. His constructive collaborations have had great success and
have made important strides towards our understanding of superconductor performance. These contributions include new insights on the A15 structure and its
dopant location in the unit cell, new understandings of High Jc Nb3Sn wire heat
treatment, and the effects of low temperature baking in nitrogen on the performance of RF cavities. All of these findings, among others, have relied heavily
on the advanced microscopy techniques developed over the years at the Applied
Superconductivity Center, enhanced by the power and availability of IA.
Dr. Lee is the Associate Director of the Applied Superconductivity Center
at the National High Magnetic Field Laboratory at Florida State University. He
has been investigating the relationships between the microstructure and microchemistry of superconductors and their superconducting properties from early
development of Nb-Ti for the Superconducting Supercollider in the 1980s, to
the current push to advance Nb3Sn properties for the Future Circular Collider.
He is a past President of the Board of Directors on the International Cryogenic
Materials Commission and was elected to the Board of the Applied Superconductivity Conference in 2002. He is also an Associate Editor of the journal IEEE
Trans. Applied Superconductivity and is the archivist for the IEEE Council on
Applied Superconductivity. In 2013 he was awarded the status of Distinguished
University Scholar at Florida State University and in 2014 the IEEE Dr. James
Wong Award for Continuing and Significant Contributions to Applied Superconductor Materials Technology.
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Innova Superconductor Technology Co., Ltd. (InnoST) is a leader in high temperature
superconductor (HTS) industry in China, specializing in R&D, manufacture and sale of
HTS wires and related applicaƟon products. Now InnoST is a holding subsidiary of
BENEFO, a public company.
High Current Low Thermal
Density Wire ŽŶĚƵĐƟǀŝƚǇ Wire

HTS BSCCO Wires

SpeciĮcaƟŽŶƐ
Width
Thickness
Length

Insulated Wire Strengthened Wire
1000V (DC) 260MPa (95% Ic)

4.3r0.3 mm
0.23r0.03 mm
500m
130 - 170 A
CriƟcal Current (Ic)
(77K, self-Įeld)
Max. Tensile Stress
80MPa (95% Ic)
Min. Bending Radius 30mm (95% Ic)

HTS ApplicaƟŽŶƐ
HTS Power Cable in City Grid
¾ 10-35kV, 1-2kA,
1-10 km, 1 or 3
phase

HTS Ğǀices in Railway TransportaƟŽn

HTS Low Thermal Leakage Current Lead
¾ Current Range:
200A – 20kA

HTS Coils and Magnets, etc.

¾ HTS transformer for
high-speed train,
6.6MVA, internaƟonal
joint research program,
No. 2016YFE0201200. ¾ Design, manufacture, test and technical
support according to customer requirements.

Contact InformaƟŽŶ
Tel: (8610)67871801 Fax: (8610)67871804 Email: innost@innost.com Web: www.innost.com

Enabling New Bits: The Prospects for Scalable
Quantum Computing with Superconducting Circuits
Article by Dr. Arthur Lichtenberger, University of Virginia
Large scale quantum computing, conceived of in the early
1980’s, could potentially solve numerous important computational problems much faster than any digital computer, and unlock
puzzles in a wide array of fields like medicine, biology, cryptography, economics and artificial intelligence that are simply not
solvable by classical means. Such a quantum computer performs
a massive number of calculations in parallel by manipulating
the quantum state of an ensemble of interrelated (“entangled”)
particles over time. Classical digital computers are made up of
bits, each of which is limited to having a value of one or zero. A
quantum computer is characterized by a sequence of quantum bits
(qubits) which can represent one, zero, or any superposition of all
of the qubit states. A quantum computer, with n entangled qubits,

lines and wires to reduce energy loss and minimize noise. Commercial interest in such superconducting quantum computing
includes Google, Northrop-Grumman, D-Wave, Microsoft, IBM
and Intel, while university and national laboratory research efforts
abound, with the Billion-Euros Quantum Flagship program in Europe, the $10 billion quantum research supercenter in China, and
similarly diligent activities in the US, Japan, and the rest of the
world. The ultimate goal is a large scale, fault-tolerant quantum
computing technology with powerful error mitigation circuitry
that is exponentially faster than classical computers.
Robert Schoelkopf is the Sterling Professor of Applied Physics and Physics at Yale University. Together with his collaborators at Yale, Professors Michel Devoret and Steve Girvin, their

Large scale quantum computing, conceived of in the early 1980’s, could
potentially solve numerous important computational problems much
faster than any digital computer, and unlock puzzles in a wide array of
fields like medicine, biology, cryptography, economics and artificial intelligence that are simply not solvable by classical means.
can therefore be in a superposition of up to 2n different states at
the same time, while a classical computer can only be in only one
of these 2n states at any given moment.
Qubits can potentially be realized through a variety of means
including superconducting circuits, quantum dots, quantum wires
and linear optical elements, though currently superconducting
based efforts hold the most promise. There are numerous challenges to realizing this technology including creating a large
number of qubits that remain entangled over a sufficiently long
duration, isolating the system from the outside world to prevent
quantum decoherence while still allowing inputs and monitoring,
devising quantum computing architecture models compatible
with available devices and hardware,
developing quantum error correction
concepts and hardware, and devising
suitable measurement approaches of
the quantum computer state.
Applying
superconductivity,
and associated cryogenic technology, to this massive scientific and
engineering challenge has resulted in
dramatic progress over the past decade. This includes superconducting
circuitry to generate and manipulate
the qubits, cryogenic refrigerators
that cool the quantum processor to
~ 15 mK (much colder than outer
space), and superconducting coaxial
CONTINUUM
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team created the new field of “circuit quantum electrodynamics,”
which allows quantum information to be distributed by microwave signals on wires. His lab has produced many firsts in the
field based on these ideas, including the development of a “quantum bus” for information, the first solid state quantum processor,
and the first demonstrations of quantum algorithms and quantum
error correction with integrated circuits. His talk focusses on a
new hardware-efficient approach for error correction using a superconducting cavity to achieve the first demonstrated extended
qubit lifetime. The first implementation of a teleported C-NOT
gate, which is a key building block for modular scaling, is presented.
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Enabling New Science: Toward Perfect and Reproducible
Superconducting Joints for HTS Magnets
Article by Dr. Gen Nishijima, National Institute for Materials Science
Over the past 40 years, Nuclear Magnetic Resonance (NMR) spectroscopy has enabled
many technological advancements in the fields
of medicine, biology, and chemistry. Superconductors are ideal for the high-field, persistent
magnets required by the NMR technique, and
superconducting joints are key components of
persistent-mode superconducting magnets. The
joining technology (e.g., joining superconducting
filaments by an intermediate superconductor such
as solder) is well matured for low temperature superconducting (LTS) wires. On the other hand, the
technology is not established yet for high temperature superconducting (HTS) tapes/wires. Owing to
this, the 1020 MHz (24 T) NMR superconducting
magnet, which had a Bi-2223 innermost coil, was
not operated in the persistent-mode, although LTS
coils were joined by more than 100 superconducting joints.
To develop the superconducting joint technology for HTS tapes/wires, a 10-year JST-MI-

RAI program was started in November of 2017.
This program aims to develop superconducting
joint technology not only between HTS tapes, but
also between HTS tape and LTS wire to realize
the 1.3 GHz persistent-mode NMR magnet. The
program also aims to develop ultralow resistance
joint technology for HTS cables, which is applied
to DC feeder cables of the railway system.
In the program, more than 100 researchers from 4
industries, 9 universities, and 5 institutes are conducting basic metallurgical and crystallographic
studies, and also technical and preindustrial level
works. Their effort will open the door to the next
generation of the superconducting magnet technology. The HTS joint technology can be a supply-push commercialization of
HTS apparatuses. Perfect superconducting joints are essential for ultrahigh field
persistent-mode NMR magnets. The technology can contribute to realize and
penetrate liquid helium free persistent-mode HTS MRI magnets.
The program is led by Dr. Hideaki Maeda and will be focused on developing (a) joining technologies between HTSs, (b) persistent HTS NMR magnets,

Over the past 40 years, Nuclear Magnetic Resonance
(NMR) spectroscopy has enabled many technological
advancements in the fields of medicine, biology, and
chemistry.
and (c) HTS cables for railway systems. In his plenary, Dr. Maeda will discuss
several of the key challenges that must be overcome to enable the next generation of NMR devices powered by HTS superconducting magnets.
Dr. Maeda received his M. Eng. in 1975 and D. Eng. in 1979 at Waseda
University, Japan. He joined the Toshiba R&D Center in 1975, developing cutting edge superconducting magnets such as those for Maglev trains, cryocooler-cooled magnets, and a large HTS magnet for silicon single crystal growth
and other applications. After moving from Toshiba to RIKEN, he became the
Facility Director of the RIKEN-NMR facility in 2011. He and collaborators
succeeded in developing the world’s highest magnetic field NMR magnet, operating at 24 T, comprised of HTS inner coils and LTS outer coils. He moved
to the Japan Science and Technology Agency in 2018 to become the program
manager of the MIRAI-Program. He is still a senior visiting scientist at RIKEN.
He received the Commendation of the Minister of Education, Culture, Sports,
Science and Technology in 2016, and the Outstanding Achievement Award by
the Cryogenics and Superconductivity Society of Japan in 2017. He is currently
chair of the Technical Committee on Superconducting Apparatuses of the Institute of Electrical Engineers of Japan.
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Enabling the Search for New Particles: Applications
of Superconductivity in the Detection of Axions
Article by Dr. Seungyong Hahn, Seoul National University
Physical cosmologists have postulated dark matter as a solution to various observed phenomena in the Universe, such as the
structure and rotational properties of many galaxies. Some calculations place the fraction of dark matter as high as 85% of the total
mass of the Universe, but so far, the presence of an elementary
particle that comprises dark matter has not been experimentally
detected. The axion, first postulated by the Peccei-Quinn theory
in 1977, is a leading candidate for such a particle, and the physics
community is actively searching for experimental confirmation
of the existence of axions. There have been a variety of methods
proposed to detect axions, and among them the use of a strong
magnetic field has been commonly adopted by multiple groups
around the world. With the well-known requirement of “B4V2”
for better detection of the axion, where B and V are magnetic field
and volume of the detection space, respectively, a higher magnetic field within a larger volume has been continuously desired and
nowadays superconducting magnets play an increasingly prominent role in axion-detection devices.

ducting (HTS) and its magnet technology. Multiple “magnet-grade”
HTS wires are now commercially
available and provide design flexibility for axion detection magnets with
various conductor options. First introduced in 2010 by MIT, the no-insulation HTS winding technique
provides an alternative scheme in
quench protection of the HTS magnet to avoid excessive temperature
rise and consequent electrical burnout. The Center for Axion Precision
Physics Research at the Institute of
Basic Science in Korea (IBS-CAPP) is one of the leading groups
in axion detection research. In 2017, they purchased an 18 T, 70
mm bore, no-insulation REBCO magnet from the SuNAM, Co.,
Ltd. The magnet presents the very first use of HTS for an actual

Physical cosmologists have postulated dark matter as a solution to various observed phenomena in the Universe, such as the structure and rotational properties of many galaxies.
So far, most of the superconductor magnets for axion detection
have been made of low temperature superconductor, including the
famous ADMX that sustains a magnetic field of 8 T in a cylindrical volume of 60 cm in diameter and 110 cm in length. Recently,
significant progress has been made in high temperature supercon-
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user magnet and has been continuously operated in the main campus of IBS-CAPP at Daejeon in Korea.
Dr. Semertzidis, a prestigious astrophysicist pioneering axion
detection research, has been leading the IBS-CAPP as the Director since its establishment in 2013. At the center, he is engaging
researchers in the fundamentals of particle and nuclear physics to
gain a deeper understanding of the nature of dark matter in our
universe as well as the matter anti-matter asymmetry mystery of
our universe. He is creating a state-of-the-art facility to explore
the dark-matter axion in a process by converting them into microwave photons inside of a high-quality microwave cavity contained within a large volume of high magnetic field. Dr. Semertzidis was also a tenured, senior physicist at Brookhaven National
Laboratory in New York. While at BNL he focused mainly on two
experimental projects: one exploring the dark-matter axion, and
another performing precision physics in storage rings including
the muon g-2 experiment and the search for the electric dipole
moment of protons with unprecedented sensitivity. He is a recipient of the BNL Science and Technology Award for his contributions toward the muon g-2 experiment and he is a fellow of
the American Physical Society. In his plenary talk he will discuss
the current state-of-the art superconductor magnets, both LTS and
HTS, being operated at IBC-CAPP. He will also share his vision
on future axion dark matter experiments to detect this particle that
could bring us closer to the understanding of dark matter.
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Enabling a New View of the Cosmos: The LIGO Scientific
Collaboration
Article by Prof. Luisa Chiesa, Tufts University and Prof. Matt Jewell,
University of Wisconsin – Eau Claire
It was Albert Einstein who first predicted
that the gravitational signature – or wave – of a
cosmological event such as the collision of two
black holes could be detected by the ripple it produced through the fabric of space-time. This idea
remained a theory until 2015, when the Laser
Interferometer Gravitational-Wave Observatory
(LIGO) Scientific Collaboration successfully detected exactly such a wave on September 14th of
that year. The observations of gravitational waves
from the mergers of compact binary sources opens
a new way to learn about the Universe as well as to
test General Relativity in the limit of strong gravitational interactions – the dynamics of massive
bodies traveling at relativistic speeds in a highly
curved space-time.
The success of LIGO is a scientific, technological, and human triumph, providing researchers with a new lens through which to view the
Universe. To explain this recent achievement,
the Applied Superconductivity Conference is
very pleased to welcome Dr. Rainer Weiss, LIGO
co-founder and 2017 Nobel laureate as a plenary
speaker. Dr. Weiss’ lecture will describe some of
the difficult history of gravitational waves proposed about 100 years ago, and the concepts used
in the instruments and the methods for data analysis that enable the measurement of gravitational
wave strains of 10-21 and smaller. The results derived from the measured waveforms, their relation
to the Einstein field equations and the astrophysical implications will also be discussed. The talk
will end with a vision for the future of gravitational wave astronomy.
Dr. Rainer Weiss is a Professor Emeritus of
Physics at the Massachusetts Institute of Technology and LIGO co-founder and leader. Born in
Berlin, Germany, he is known for many pioneering
measurement techniques for cosmic background
radiation among which are the monolithic silicon
bolometer and the laser interferometer gravitational wave detector. He has been co-founder and
leader for both the Cosmic Background Explorer
(COBE, microwave background) Project and the
LIGO Project.

The cosmic path that has been his life earned
him several accolades throughout the years including the Medaille de l’ADION, the 2006 Gruber Prize in Cosmology, and the 2007 Einstein
Prize of the American Physical Society. He is a
fellow of the American Association for the Advancement of Science, the American Academy of
Arts and Sciences, and the American Physical Society, as well as a member of the National Academy of Sciences. In 2016, Weiss received a Special
Breakthrough Prize in Fundamental Physics, the
Gruber Prize in Cosmology, the Shaw Prize in
Astronomy, and the Kavli Prize in Astrophysics,
all shared with Ronald Drever and Kip Thorne.
In 2017, Weiss shared the Princess of Asturias
Award for Technical and Scientific Research with
Thorne, Barry Barish of Caltech, and the LIGO Scientific Collaboration. Last
but not least, he shares with Barish and Thorne, the 2017 Nobel Prize in Physics
for “decisive contributions to the LIGO detector and the observation of gravitational waves”.

It was Albert Einstein who first predicted that the gravitational signature – or wave – of a
cosmological event such as the collision of two black holes could be detected by the ripple it
produced through the fabric of space-time.
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HTS Magnets at the Frontier of Science and
Technology: A Roundtable Discussion
Article by Dr. Joseph V Minervini, Plasma Science and Fusion Center, MIT; Prof. Seungyong Hahn, Dept. of Electrical
and Computer Engineering, Seoul National University; Prof. Zachary Hartwig, Dept. of Nuclear Science and
Engineering, MIT; Dr. Tengming Shen, Div. of Accelerator Technology and Applied Physics, LBNL

Recent large-scale improvements in technical performance
and production capacity of HTS materials, principally REBCO
tape and Bi-2212 round wire, are enabling extension of magnet
technology to magnetic fields of 20 T and well beyond. This has
enormous potential benefit for both scientific and economic reasons in many applications of superconductor technology. In this
roundtable discussion three experts in the fields of NMR/MRI,
High Energy Physics, and Magnetic Confinement Fusion are
brought together to discuss the expansion of the scientific and
technical horizons enabled by HTS technology. and to compare
and contrast how the technology is being used in these particular
applications.
Nuclear magnetic resonance (NMR) has been widely used in
chemical, biochemical, and biological research, where high field

field far greater than 23 T will play an increasingly indispensable
role in >1 GHz NMR magnet. Yet, technical challenges, especially protection of HTS magnet and field inhomogeneity by screening currents, need to be overcome for widespread use of HTS in
GHz-class NMR magnets. In this discussion, key technical challenges and state-of-the-art technologies in HTS NMR magnets are
briefly introduced together with the latest achievements in HTS
NMR magnets.
Likewise, in the field of High Energy Physics (HEP) NbTi
and Nb3Sn superconducting magnets have been key to major
particle physics and nuclear physics colliders including the Tevatron, RHIC, HERA, and LHC. The 8.33 T NbTi accelerator dipole
magnets underpin the LHC at CERN, enabling the discovery of
the Higgs Boson and the ongoing search for physics beyond the

Recent large-scale improvements in technical performance and production capacity of HTS materials, principally REBCO tape and Bi-2212 round
wire, are enabling extension of magnet technology to magnetic fields of
20 T and well beyond.
magnets are playing central roles. Currently, most NMR magnets
are made of low temperature superconductor, typically a combination of NbTi and Nb3Sn. Although the last upgrade of LTS NMR
magnet field was 23 T (1 GHz of 1H NMR frequency) in 2010 by
the Bruker BioSpin, the higher field has been desired by the NMR
user community. It is widely agreed among magnet engineers that
high temperature superconductor (HTS) capable of generating a
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standard model of high energy physics, whereas Nb3Sn magnets
are a key to a high-luminosity upgrade of the LHC that aims to
increase the luminosity of the LHC by a factor of 5-10. In this
discussion we examine how emerging HTS conductor and magnet
technologies can extend scientific space into higher fields (> 20
T) and higher temperature for frontier accelerator facilities, and
how HTS conductors can meet the severe requirements in terms
critical current, magnetization, stress management, and quench
protection.
The recent commercial availability of high-temperature superconductors (HTS), specifically second generation HTS REBCO coated conductors, at the scale and performance required to
build high-field magnets represents a breakthrough opportunity to
accelerate fusion energy. Many of the key fusion energy performance metrics in a tokamak, the leading fusion energy concept,
scale as the strength of the magnetic field available to confine
the plasma to the third or fourth power. One the most important
consequences of this fact is that increasing the magnetic field in
a tokamak enables a dramatically smaller device to demonstrate
net-energy production. A reduction in size is accompanied by
important reductions in cost, timeline, and organizational complexity required to construct and operate the device, enabling a
net-energy fusion device to be constructed at university or private
company scale through innovative private funding models. The
first step in this pathway – now actively underway at several institutions and companies – is to demonstrate the large-bore, highfield REBCO superconducting magnet technology at suitable
scale for fusion systems. Part of this panel discussion will look
at the game-changing advantages of high magnetic field fusion
physics and engineering and some of the efforts underway to pursue this accelerated pathway to fusion energy.
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Building the Future: Superconductivity Outreach at ASC 2018
James Meen is the Education Outreach Sub Chair and Karoline Mueller is the K-12 Outreach Sub Chair of ASC. They visit
each city in which the conference is to be held and lecture and
present demonstrations on superconductivity to school groups,
science camps, museums, and other interested parties to increase
awareness of superconductivity in advance of the conference. As
part of the outreach activity of ASC 2016, Meen and Müller visited the Denver Museum of Nature and Science (DMNS) and had
discussions with Drs Dimitri Klebe and Naomi Pequette. Based
on these discussions, DMNS employed two summer interns, Alexandra Higley and An Li, who were rising high school seniors, for
the summer of 2016. They, with advice from Meen and Müller,
constructed a permanent superconductivity exhibit for DMNS.
This and other exhibits each fit onto a cart that tours the exhibit
area accompanied by a volunteer to explain the details to visitors.
Meen and Müller, therefore, gave a lecture and demonstrations
and went through an explanation of the exhibit to the gathered
DMNS staff and volunteers.
The DMNS interns brought their exhibit to the Exhibitors’
Reception at ASC 2016 and demonstrated it to the participants. In
some cases, they explained to the very scientists who had originated the techniques, those parts of their exhibit!
A similar interaction for ASC 18 is ongoing with Pacific
Science Center (PacSci) in Seattle. Meen and Müller met with
Anna Johnson, Bret Buskirk, and other PacSci staff in September,

demonstrated some of the experiments in electricity and magnetism that are basic to understanding superconductive phenomena,
and then presented magnetic levitation. Together, ASC and PacSci are developing a superconductivity module for PacSci. This
activity serves as a template that will be extended so as to leave
a superconducting exhibit at a museum every two years as ASC
moves around the US.
In addition to school outreach both at the schools and at PacSci to school groups and home-schoolers, a Science in the City Innovation for Good lecture on superconductivity was presented by
Meen and followed by a general discussion and demonstrations.
Pacific Science Center’s Portal to the Public team will present a Science Communication Workshop in conjunction with ASC
2018. Portal to the Public prepares scientists to have engaging and
effective conversations with public audiences about their scientific
work. As there are 60 learning organizations in the Portal to the
Public Network across North America, we hope that this workshop will also be something that travels with ASC in the future.
James Meen got his Ph.D. from Pennsylvania State University before joining the University of Houston in 1990. He is in the
Chemistry Department and a Principal Investigator in the Texas
Center for Superconductivity (TcSUH). He has been on the ASC
board since 2002. Karoline Mueller got her Ph.D. at the University of Houston in 2008 and is a researcher at TcSUH. She has been
on the ASC board since 2012.

Incorporated after serving as the U.S. Science Pavilion for the 1962 World’s Fair, Pacific Science Center has been serving as a hub for science communication and inspiration for the past 56 years.

26

CONTINUUM

2018

IGNITE YOUR
CURIOSITY
and Visit Paciﬁc Science
Center Today!

Discover hundreds of butterflies in our
Tropical Butterfly House, soar across the
universe in our Planetarium, or design,
test and build in our makerspace Tinker
Tank. The opportunities are endless!

Use this coupon
for 20% off general
admission.
A:ASCNF

CONTINUUM

One coupon per person. Cannot be
combined with any other offer.
Valid 10/28/2018 - 11/5/2018.

2018

27

A Special Thank You!
In honor of the First Edition of Continuum, we wish to acknowledge the following
companies for their sustained commitment and support of the ASC Conference by
exhibiting FIVE CONSECUTIVE CONFERENCE YEARS or more!

5 YEARS TO 10 YEARS

10 YEARS

Advanced Research Systems, Inc.

GMW Associates

Bruker EST

PHPK Technologies Incorporated

Columbus Superconductors SRL

STAR Cryoelectronics

Cryogenic Control Systems, Inc.
Cryogenic Limited
Everson Tesla, Inc.

BEYOND 10 YEARS

HTS-110

American Magnetics, Inc.

Hyper Tech Research & Technology

American Superconductor Corporation

IOP

CAN Superconductors

Luvata

Cryofab, Inc.

New England Wire Technologies

Cryomagnetics, Inc.

Outokumpu Superconductors Oy

Cryomech, Inc.

Sumitomo (SHI) Cryogenics of America, Inc.

International Cryogenics, Inc.

Sumitomo Electric Industries

Janis Research Company, LLC

Supercon, Inc.

Lake Shore Cryotronics, Inc.

SuperPower Inc \ Furukawa Electric Co., Ltd.

Oxford Instruments

Tristan Technologies, Inc.

Quantum Design, Inc.

Wang NMR, Inc.

Scientific Instruments, Inc.

We also wish to acknowledge the following individuals for their contribution serving as
ASC Exhibit Chair since 2002!
Jim Meen, University of Houston – ASC 2002
Jim Maguire, American Superconductor Corporation – ASC 2004 and 2006
Vinnie Grillo, Cryofab, Inc. – ASC 2008, 2012, 2016
Mike Coffey, Cryomagnetics, Inc. – ASC 2010, 2014
Tabitha Sebastino, Cryomech, Inc. – ASC 2018
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AFCryo is a joint venture between Absolut System and Fabrum Solutions, established in 2017, and is built on 30 years of
combined experience in the design and supply of highly efficient, extreme low-temperature coolers, cryostats and high-tech
systems.
The two companies began working together ten years ago on a 1 MVA HTS transformer project, providing design and
manufacturing of the composite cryostats and cryogenic cooling system. Success from this collaboration led to further joint
activities on many global projects, resulting in the development of world leading cryocooler technology.
Our patented dual pressure wave generator (developed by Callaghan Innovation), coupled with either the linear pulse tube
or stirling cold heads, provide the cornerstone membrane technology cryocoolers that underpin our products. Our cryocoolers
provide unparalleled performance and long-term operation. No other system meets the capability of our products for long-term
commercial and industrial operation.
The company has progressed that patented technology into commercially available large-scale cryocooler and liquefier
units, supported by design and production of full cryogenic cooling solutions for a myriad of applications.
The AFCryo cryocoolers provide cooling power in the range of 100 – 10,000 Watt in a temperature range of 40 – 150
Kelvin. They can be used as liquefiers/recondenser (Nitrogen, Oxygen, Methane, Argon, Neon, Biogas) or as a refrigerator to
cool devices (HTS, detectors…) through forced gas circulation loop.
The design, manufacture and assembly of these cryogenic products are ISO9001:2015 certified.

www.af-cryo.com

Booth 12
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AMSC generates the ideas, technologies and solutions that meet the world’s demand for smarter, cleaner … better
energy. Applying our HTS technology to the US Navy’s surface fleet has resulted in the development of an HTS based advanced degaussing system that is more energy efficient and dramatically lighter than the existing conventional copper solution.
After completing the product development and arduous Navy qualification testing, AMSC has received its first full ship order
for this system and is currently manufacturing the hardware that will be installed on the USS Fort Lauderdale (LPD 28). Additional ship orders are anticipated.
In support of this Navy business, AMSC has acquired ITC Technologies in Richland, Washington as their low noise Stirling cryo-cooler design is an integral component of the refrigeration system used in the HTS advanced degaussing product.
AMSC is now using that same Stirling technology to develop a higher capacity, robust cryocooler for commercial markets.
This new cryocooler offering will target the 1 Kilowatt cooling power range (at 77K) making it well suited for a variety of
cooling applications. Its inherent high reliability and efficiency, combined with its low maintenance requirements make it
an excellent choice for applications demanding high operational availability and/or remote siting locations. AMSC plans to
launch this commercial cooler offering in the near future. For more information please contact Glenn Driscoll @ 508-7972560 or glenn.driscoll@amsc.com.

www.amsc.com
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Bluefors manufactures ultra-low temperature refrigeration systems and has a
strong focus on the fields of quantum and nanotechnology. We are dedicated to delivering the most reliable and easy-to-operate systems on the market. The quality of
our products in combination with our scalable production capabilities, has made the
quantum technology industry recognize us as their preferred choice for their ultra-low
temperature requirements.
We offer a variety of base models and to further meet the specific needs of each
customer these can be equipped with a wide range of options. For example experimental wiring, optical access and magnet integration. Below are some examples of our
systems and their key features.
The Bluefors XLD has been designed with the quest of the scalable quantum computer in mind. The unique wiring and cooler capabilities of the XLD system provide an
excellent platform for industrial-scale implementation.
Our re-launched SD system is an ideal system for fast turn-around experiments. In
addition, it has a minimum foot-print, which makes it a flexible tool in locations where
saving space is important.
The Bluefors truly horizontal LH system is designed to operate horizontally or
under different tilt angles. These features are important for beam-line and moving telescope applications.
Furthermore, our systems can be customized to meet the special requirements of
each experiment and we strive for a transparent company structure allowing the customer to get in direct contact with the scientists and engineers that design their system.
Bluefors – Cool for Progress.

www.bluefors.com

Booth 62

Creare LLC is a leading innovator in the design and development of cryogenic
refrigerators, components, integrated systems, and cryocooler control electronics. We
are a 150-person technology and product development company founded in 1961 and
located in Hanover NH. We provide engineering services to a diverse set of industrial
and government customers. For over 40 years, we have excelled in the design and
development of cryogenic components and systems. Our staff includes more than 40
employees with over 5 years of experience in the cryogenics field. We offer complete
cryogenic services that range from conceptual design, analysis, and optimization to
hardware fabrication and testing. We work with reverse-Brayton, pulse tube, Stirling,
magnetic, and Joule-Thomson cycles at both the component and system level down
to temperatures under 4 K. The cooling capacities of these systems vary from a few
milliwatts to several kilowatts. Our expertise also includes vacuum systems, cryostats,
control systems, drive electronics, and heat exchangers. We have designed, developed
and deployed cryocoolers for long-life space missions and low-cost terrestrial applications. Examples of recent projects include:
• High capacity cryogenic refrigerator for HTS motors and generators
• High-temperature superconducting tape connection system
• Superconducting fault current limiter for shipboard power systems
• Field-serviceable superconducting cable housing
• Improved regenerators for 4 K pulse tube cryocoolers
• 20 K / 20 W cryocooler for thermal control of space-based liquid hydrogen
• Successful deployment of a vibration-free, long-life turbo-Brayton cryocooler
for the Hubble Space Telescope
Please contact us for a free consultation for your next cryogenic systems challenge.

www.creare.com
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Cryofab, Inc. is a manufacturer and service provider of cryogenic equipment and accessories for all liquid cryogens.
Custom fabrications, OEM fabrications, and a full line of standard containers, vessels and accessories, depict our product mix.
Customizing ability allows Cryofab to design and build singular experimental units as well as prototypes that lead to high or
small production products. In house engineering can assist in product development.
Cryocomp, a division of Cryofab, Inc., specializes in vacuum valves, vacuum relief valves, pipe- and tube-sized bayonet
assemblies, vapor vents and heaters, and helium control valves.
Manufacturing capabilities include, but are not limited to: Dewars, Double Wall Vacuum Vessels, Tanks, Containers,
Cryostats, Vacuum Jacketed Valves, Cryogenic Bayonets, Vacuum Sealoff Valves and Operators for Re-evacuation, VJ Pipe
Manifolds, Chambers, Pressure Vessels, Cold Gas Generators, Cold Traps, Purifiers, Transfer Lines, and V.J. Piping.
Founded in 1971, Cryofab is a privately held company that has grown to a medium sized, small business solely on the
merits of it’s innovative products, superior service, quality fabrications and reasonable prices. Our products have found their
way to ALL continents of the world.

www.cryofab.com

Booth 40

Cryomagnetics, Inc., founded in 1983, is a leading manufacturer of superconducting magnets and magnet systems. Cryomagnetics’ engineering strikes a careful balance between rugged design and low charging currents, allowing for smaller
cryocooler use (dry) or less helium consumption (wet). Solenoidal, split pair, multi-axis and dipole/quadrupole designs available in standard and high field configurations. In-house manufacturing capabilities include ultralow loss cryostats, liquid
cryogen-FREE systems with integrated VTI, recondensing and custom designs. Their team of certified fabricators assures the
highest construction quality with ASME certification available.
The innovative C-Mag line of cryogen-FREE magnet systems allows for many magnet configurations and utilizes a modular design allowing for the addition of low temperature inserts and an evolving lineup of experimental modules for physical
and magnetic properties measurement.
Built to handle the unique demands of superconducting magnets, the true-four quadrant Model 4G power supplies provide
outstanding performance and standard features with an easy to use interface. The model LM-510 may be configured as single/
dual channels or recondensing controller. Also available: Model 612/614 Temperature Monitor and GM-700 gaussmeter.
System accessories include: VTI’s, He3 inserts, duty-cycle optimized current leads, LHe and LN2 sensors, Hall effect
sensors, temperature sensors, vacuum stations and more.
The entire Cryomagnetics product line is covered by a comprehensive 2-Year warranty.
Contact Cryomagnetics directly to discuss your research needs or use one of the convenient online tools such as the “Contact Us” form or jump start the process by completing the “Magnet System Questionnaire” form which will guide you through
general system configuration.

www.cryomagnetics.com
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WORLD LEADERS IN CRYOREFRIGERATION FOR MORE THAN 50 YEARS

Cryomech’ s superior products operate in more than 50 countries, providing hundreds of customers with custom-built
Cryocoolers, Helium Liquefiers, Liquid Nitrogen Plants and ULT Cryostats.
Named for our founder, Gifford-McMahon Cryocoolers have been the foundation of low-temperature technology for
more than 50 years. Today, they are the industry choice for liquefying cryogens such as oxygen, nitrogen and hydrogen and
helium.
Cryomech employs the most respected, forward-thinking minds in the industry. They craft solutions that help our customers get things done in aerospace, superconductivity, low-temperature physics, material research and many other applications.
We are the original innovators, creating:
• The world’s largest 4K Pulse Tube Cryocooler (PT420)
• The world’s largest single stage GM Cryocoolers for operation at 77 K and 30 K (AL600 and AL630)
• The most extensive line of GM and PT Cryocoolers on the planet
• Fully integrated, closed-cycle refrigeration for applications below 2K
• Open-cycle to closed-cycle helium conservation with our Helium Liquefiers and recovery systems
• Ultra Low Vibration 1K and 4K Cryostats
Trust a name that’s produced many of the world’s firsts and bests. We defy convention and push the limits of what
cryorefrigeration can do.
Contact us on our website: www.cryomech.com or email cryosales@cryomech.com

www.cryomech.com

Booth 33, 36

Eden Cryogenics is a veteran owned engineering, design and manufacturing enterprise dedicated to solutions that meet the
needs of the current and the next generation of cryogenic and vacuum equipment serving the commercial, energy, laboratory
and aerospace markets. Eden specializes in engineered and manufactured cryogenic and high vacuum equipment such as
cryogenic vessels, helium refrigerators; liquefiers; and purifiers, dewars, cryopump systems, heat exchangers, compressor
skids, cryogenic test systems, cryostats, subcoolers, phase separators, vaporizers, vacuum insulated piping (engineered, designed, and manufactured to the ASME B31.3 Code for Pressure Piping) and one-of-a-kind engineered systems. Eden supplies basic and custom design cryogenic valves, couplings and filters which have contributed to advanced developments in the
industry, derived from decades of experience in actual working environments. Eden maintains ASME Section VIII, Division
1 Boiler and Pressure Vessel “U” and “R” code stamps. Eden is also expanding into cryogenic equipment for superconductor
applications, we now have expertise available using all the commercial superconductor type wire and tapes: NbTi, NB3Sn,
MgB2, BSCCO 2223, BSCCO 2212, and (Re)BCO. Eden is dedicated to leading the development of and advancing technology for cryogenic, vacuum, and manufacturing requirements in energy, laboratory and aerospace facilities.

www.edencryogenics.com
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Fujikura Ltd., has been the global leader of developing rare-earth-based 2nd Generation High-Temperature Superconducting wires over 20 years. We sustain this title by producing best performance wire with higher critical current, longer piece
length and higher uniformity for longitudinal critical current distribution. Prospective applications of our superconducting
wires are now widely spread from electrical/industrial equipment to medical and measuring instruments. Our superconducting
wires are committed to not only be improving quality of human life but also have great potential for industrial innovation and
saving natural resources.
Currently our superconducting wires offer stable quality and performance. Enhanced in-field Inc performance is expected
hereafter by introduction of artificial pinning techniques. We will further improve quality and performance continually and
offer best products and solutions for the future superconducting applications.
If you have any questions, requests or other inquiries, please visit our stand and contact us.

www.fujikura.com

Booth 32

General Atomics (GA) is a world leader in magnet technology and electromagnetics, exploring the boundaries of science
and engineering in high- and low-temperature superconducting magnets. GA is currently fabricating the Central Solenoid (CS)
for ITER, an international magnetic fusion experiment being built in Southern France. The five-story, 1,000-ton ITER CS will
be the largest pulsed superconducting magnet in the world, with a peak field of 13.1 T and 5.5 GJ of stored energy. The completed CS will power ITER in its quest to prove that nuclear fusion – the process that powers the stars – can produce virtually
limitless safe, clean and renewable energy.
Magnet research at GA has led to discoveries and spinoff technologies that have advanced the state of the art in medical
diagnostics, cryogenics, energy storage, transportation, semiconductors, and defense applications. GA leverages its research
for government and private industry, delivering solutions ranging from next-generation nuclear reactors to remotely operated
aircraft and electromagnetic systems.
Across multiple fields of research and development, GA pioneers advanced technologies with world-changing potential.
GA has been at the cutting edge of energy innovation since the dawn of the atomic age – for more than 60 years. With scientists
and engineers continually advancing the frontier of scientific discovery, GA is serving our growing planet’s needs through safe,
sustainable, and economical solutions across a comprehensive array of key energy technologies.

www.gmw.com
34
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HPD is the world’s leader in commercial Adiabatic Demagnetization Refrigerator (ADR) cryostats. In addition to our
full line of ADR cryostats, we also make Dilution Refrigerator (DR) cryostats, 3 K cryostats, cryoprobes, probe stations, a
CryOptic workstation, and a wide range of custom cryostats. Typical users are creating bolometric sensors, spectrometers, and
studying quantum computing, or superconducting computing.
Complimentary to our cryostats, HPD develops and builds a wide range of world-class instruments. Working with our
clients, identifying the fundamental requirements of the project, together we achieve innovative solutions to scientific opportunities. Areas of expertise include precision mechanical design and fabrication, optics, vacuum, cryogenics, and vibration
isolation.
Come visit us in the exhibit and let’s discuss how we can help solve your technical challenge.

www.hpd-online.com

Booth 42, 43

Janis Research combines over 55 years of manufacturing experience with
extensive engineering capabilities to provide cryogenic systems for all research applications. We offer systems for a broad range of applications
from ARPES to X-ray Diffraction, with cooling provided by liquid nitrogen, liquid helium, or mechanical refrigerators. Each cooling mechanism has distinct advantages and preferred applications,
and a Janis engineer can assist in choosing the best cooling method for your application.
Some of our key products include:
• Superconducting magnet systems
• Cryogenic and vacuum micro-manipulated probe stations
• Helium-3 systems
• Dilution refrigerators (DR)
• Custom engineered cryogenic solutions
• Continuous flow and reservoir cryostats, using liquid helium or liquid nitrogen
• 10 K and 4 K mechanical closed cycle refrigerators (CCR)
• Low vibration pulse tube refrigerators
We also offer systems for UHV environments (STM, AFM SNOM, etc.), vector rotation and optical superconducting magnets
and ultra-low loss cryostats.
Janis Research continues to innovate, creating new products and enhancing existing ones as new applications requiring
cryogenic equipment are developed. The most detailed and up-to-date information on Janis Research products and applications (including specific performance specifications and key physical dimensions) can always be found on our web site at
www.janis.com. Our ongoing commitment to research and development is helping to keep Janis Research positioned at the
leading edge of cryogenic equipment technology. Stop by and talk to our engineer at Booth 38!

www.janis.com
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kiutra builds turn-key refrigeration solutions for research and industry.
As first supplier in the market we offer multi-stage continuous adiabatic demagnetization refrigeration (CADR). In combination with closed-cycle precooling our systems provide sub Kelvin temperatures cryogen-free, continuously, and conveniently making them ideal tools for basic research, material science, quantum technology, high-performance electronics, and
detector applications.
kiutra’s systems are easy to operate, hazard-free, compact, and pose minimal infrastructure requirements. Our standard
cryostats are highly modular and may be upgraded according to customer requirements with multiple ADR units and add-ons
such as a robotic sample changer, sample magnets, and ready-to-use measurement options.
For more information please visit kiutra.com or meet us at our booth!

www.kiutra.com

Booth 6

Metrosil Superfast Discharge Resistors
Metrosil non-linear resistors are manufactured from a semi-conducting material based on silicon carbide, which has the
distinctive property that its electrical resistance depends on the applied voltage. This enables them to provide superfast high
energy discharge, protecting equipment and insulation from the effects of over voltages.
Metrosil Silicon Carbide resistors were borne out of the high-voltage department of Metrovicks Research in 1936 and
mass produced in 1937. As a major power house in the 20th century, Metrovicks was renowned for its industrial electrical
equipment, which included generators, steam turbines, switchgear, transformers, electronics and railway traction equipment.
Consequently, Metrosil resistors were specified into major flagship projects that paved the way for the efficient distribution of
electricity. To this day our resistors remain in place within established power networks.
As high energy industries continue to develop, so too does the utility of Metrosil. For example, within superconducting,
a typical protection approach to a quench event would be to switch-in a low resistive load to dissipate magnetic energy. However, the energy from the magnetic field can be extracted more efficiently and at a much faster rate using Metrosil non-linear
resistors. Our assemblies have been tested on superconducting systems at CERN where a rapid current decay was favourably
observed. In fact, Metrosil varistors discharged energy around three times faster than a linear dump resistor - reducing the
amount of energy dissipated in the superconducting coils by as much as 50%.

www.metrosil.com
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New England Wire Technologies provides supporting manufacturing services for the superconducting community. Typically superconducting wire is supplied to New England Wire where we can offer a complete product solution from start to
finish. With the widely diversified stranding and cabling processes utilized at New England Wire Technologies, we are able to
offer a broad range of special application items including round, rectangular and trapezoidal configurations of superconducting
cables. We have experience with both low temperature and high temperature conductors, and we’re a world leader in Rutherford cabling of superconducting wire. We have the ability to apply polyimide tape, fiberglass tape, fiberglass textile braid,
extruded ETFE insulation, and other engineered materials to all conductor configurations. With 120 years of wire and cable
manufacturing experience, our expertise in cabling, insulating, coatings, and heat treatment is currently being showcased in
Fusion Experiments, Particle Accelerators, Magnetic Imaging Systems, Energy Storage and Laboratory Magnets.
In addition to superconducting services, New England Wire also specializes in the custom manufacturing of Litz wire,
multi-conductor cables, hybrid cable configurations, miniature and micro-miniature coaxial cables, extreme temperature cables, and cables designed for ultra-flexibility and extended flex life. Serving a wide variety of industries such as medical
electronics, alternative energy, robotics, automation, military and defense and more, New England Wire Technologies has been
helping to advance innovation as the premier manufacturer of custom wire and cable since 1898.

www.newenglandwire.com

Booth 27

Scientific Instruments Inc. is a leading manufacturer of measurement solutions for cryogenic applications. From temperature sensors, instrumentation, and aerospace transducers, to LNG tank gauging systems and spectroscopic analyzers for in situ
LNG composition/BTU reporting, Scientific Instruments, Inc. offers a wide array of high accuracy, high precision solutions
to suit your measurement needs. The company has maintained ISO9001 certification since 1997 and manufactures products to
national and international certifications and standards including, but not limited to, FAA-PMA, ATEX, CSA, UL, and IECEx.

www.scientificinstruments.com
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Booth 37
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SHI Cryogenics Group, an integral part of the Precision Equipment Division of Sumitomo Heavy Industries, Ltd., is a
leading worldwide provider of innovative cryogenic solutions to the medical, semiconductor, flat panel, general coating and
research industries.
The Group has multiple locations to serve its customers, in addition to a worldwide network of sales and service representatives that strengthen the company’s position as a cryogenic leader. With offices in Asia, Europe and the United States, it
has been producing quality cryogenic equipment for over 50 years. SHI’s renowned engineering departments continue to focus
on the latest cryogenic technologies, including innovative cryocooler designs for superconducting applications. SHI has taken
the lead on innovation by designing and manufacturing cryocoolers to cover a variety of applications, including:
4K Cryocoolers for helium liquefiers, superconducting magnets and single-photon detectors
Pulse Tube Cryocoolers for ultra-low temperature systems, SQUIDs and low-vibration applications
Specialty and Single-Stage Cryocoolers for high temperature superconductivity, liquid nitrogen generators and wind
turbines
In addition, SHI designs and manufactures 10K Cryocoolers, Helium Compressors and Cryopumps.
Sumitomo (SHI) Cryogenics of America, Inc. (“SCAI”) is the North American Division of the SHI Cryogenics Group,
focusing on design, manufacturing, sales and service with its corporate office in Allentown, PA, and additional locations in
Illinois, California, New York and Texas. For additional information, visit www.shicryogenics.com.

www.shicryogenics.com

Booth 50-52

STAR Cryoelectronics, founded in 1999, is a worldwide leading supplier of advanced LTS and HTS dc SQUID sensors,
including a broad range of current sensing SQUIDs, integrated magnetometers and vector magnetometer assemblies, and
planar and axial gradiometers, mating cryocables and custom cryogenic cables assemblies built using bundled twisted pairs or
woven twisted-pair looms, and multichannel PC-based dc SQUID readout electronics. STAR Cryoelectronics also offers turnkey, cryogen-free ADR cryostats with cooling to 50 mK for applications in basic research, as well as TES microcalorimeter
spectrometers for X-ray microanalysis and STJ spectrometers for synchrotron science applications. In addition, STAR Cryoelectronics offers custom LTS and HTS thin-film design and foundry services for a wide range of superconducting electronics
applications, and is the sole producer of the popular Mr. SQUID® Educational Demonstration System in use at many colleges
and universities.

www.starcryo.com
38
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Sunpower’s CryoTel® cryocoolers are the result of over 40 years of technical leadership, innovation, and evolution in
free-piston Stirling technology. Since they require no maintenance, our customers can expect many years of high-performance,
trouble-free cooling. For temperature requirements between 40K and 200K there is no better alternative with respect to small
size, efficient operation, and price. With the new CryoTel DS30 we have solutions from 30 W down to 1.5 W of heat lift at 77
K. Our cryocoolers are used in industry, academics, research, medical and military applications for a variety of end applications, including high temperature superconductivity, detector cooling, reliquification, refrigeration, astronomical telescopes,
and others. Please stop by our booth and see an example of a running cryocooler.

www.sunpowerinc.com

Booth 41

SUPERCON, Inc. has been producing niobium-based superconducting wires and cables for more than 45 years. We are the
original SUPERCON - the world’s first commercial producer of niobium-alloy based wire and cable for superconducting
applications.
Standard SC Wire Types

Product Applications

NbTi Wires
Nb3Sn —Bronze
Nb3Sn —Internal Tin
CuNi resistive matrix wires
Fine diameter SC Wires
Aluminum clad wire
Wire-in-Channel
Innovative composite wires

Magnetic Resonance Imaging
Nuclear Magnetic Resonance
High Energy Physics
SC Magnetic Energy Storage
Medical Therapeutic Devices
Superconducting Magnets and Coils
Crystal Growth Magnets
Scientific Projects

www.supercon-wire.com
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Advanced Conductor Technologies LLC
Booth 44

attocube system Inc
Booth 54

Advanced Conductor Technologies CORC® technology opens the door to new markets that require flexible,
high-current density power transmission cables and wires.
High-temperature superconducting CORC® cables and
wires also enable practical high-field magnets that operate at magnetic fields above 20 Tesla, or at temperatures
exceeding 20 Kelvin.
www.advancedconductor.com

attocube offers cryogenic measurement instrumentation, including fully automated closed-cycle cryostats,
a cryo-optical table and various low temperature & high
magnetic field compatible measurement inserts, allowing
for research techniques such as AFM, MFM, SHPM, confocal & RAMAN microscopy. In cooperation with SPECS
Zurich, attocube now offers a powerful expert solution for
transport measurements combining automated control of
field, temperature, and 3D sample rotation from within the
all-in-one Nanonis Tramea™ electronics. Nano-precise
piezo positioning stages and a laser displacement sensor
with picometer resolution complete attocube’s portfolio.

Advanced Research Systems
Booth 30
At ARS, we manufacture cryogenic equipment for your
applications and experiments, including quantum optics,
optical spectroscopy, and neutron scattering. ARS specializes in Helium-Free Cryostats, Flow Cryostats, and Probe
Stations. Our Closed Cycle Cryocoolers have a temperature range of 1.5 K to 350 K, and low vibrations between
3 to 5 nm at the sample, which makes ARS Cryocoolers
the equipment of choice for laboratory cryogenic applications. We have a full range of Probe Stations with closed
cycle and flow cryostats, both featuring magnet options,
which have nanometer vibration levels, and a temperature
range of 1.5 K to 800 K.
www.arscryo.com
American Magnetics
Booth 58
Founded in 1968, American Magnetics has become a
leading supplier of superconducting magnet solutions.
Majority of the systems produced by AMI are custom designed for demanding applications. AMI also offers cryogenic level instruments, auto-fill systems.
www.americanmagnetics.com
ASG Superconductors
Booth 9
ASG Superconductors is a dynamic business reality, and
a leading player in the international market of superconducting magnets systems design and manufacturing. With
a legacy of success built in over 60 years of service in the
development of magnets for applications in the domains
of high energy physics and thermonuclear fusion, ASG is
active, since a decade, in the design and manufacturing of
OEM magnetic systems for MRI, UHF MRI, radiation and
particle therapy applications. ASG’s competencies range
from design and manufacturing, up to testing of complete
superconducting magnet systems both using cryogens
and cryogen-free. ASG’s experience in delivering very high
performance, one-of –a-kind system in close collaboration
with the most prominent research institutions worldwide
has determined the attitude to partner with the customer
rather than being a mere supplier: a company culture determining today ASG’s success as an OEM provider.
www.asgsuperconductors.com
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www.attocube.com
Beijing Eastforce Superconducting Technology Co., Ltd.
Booth 20
Founded in 2014, Eastforce Superconducting Technology
is a leading superconducting technology provider specialized in electromagnetic measurement and magnetic field
shielding equipment. Our professional services include
innovative HTS device design and construction, low-frequency electromagnetic simulation and in-depth industrial consultation.
www.eastfs.com
Brookhaven Technology Group, Inc.
Booth 60
We are a science and engineering innovator in the physical sciences field. We leverage government grants with
private investment to develop and mature our technologies into products that we and our licensed partners can
manufacture and sell directly to customers. Our current
focus is in the field of High Temperature Superconductors
(HTS) with particular emphasis on single layer coated conductor CC HTS wire and multilayer cables using proprietary ExoCable™ technology.
www.brookhaventech.com
Bruker EST
Booth 24
About Bruker EST Bruker Energy & Supercon Technologies (BEST) is a leading supplier of superconductor wire
products and devices. Our product portfolio comprises
high performance and high quality NbTi, NbSn and YBCO
HTS wire solutions. Our strong focus on R&D contributes
to continuously optimizing our range of products. With
more than 50 years of experience in superconductor wire,
BEST provides a unique spectrum of technologies to
meet the performance of our products for applications in
healthcare, industry and research. Our highly motivated
and interdisciplinary teams provide high-tech solutions for
today’s customers while working on new ideas for tomorrows challenges.
www.bruker.com/best
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CAEN ELS - CAEN Technologies
Booth 61

Cryogenic Control Systems, Inc.
Booth 57

High current, high stability, highly accurate. Less than 1
ppm/K TC and < 0.01% setpoint current accuracy are
among some of our specs. CAEN ELS magnet power supplies are designed with a completely digital control and
feedback loop, allowing for software-based adjustment of
PID parameters, synchronizing fully and behaving nicely
with your reactive loads (up to 100 H). Home-grown DCCT
current sensors are implemented within the supplies for
aiding in such performance, or are available separately in
various models with a complete digitizing current measurement system for your own setups. CAEN ELS is represented in the U.S. by CAEN Technologies.

Cryogenic Control Systems, Inc. (Cryo-con) Manufacturers of precision electronic instrumentation for both laboratory and industrial process control applications. Cryocon offers a full line of cryogenic temperature controllers,
monitors, cryogenic accessories and temperature sensors.
Instruments feature a wide temperature range (operation
from 20mK to over 1500K), network connectivity and supports a wider variety of temperature sensors than any other manufacturer. Stable, accurate measurements with customer requested features for cryogen free systems, super
conducting magnets, probe stations, distributed systems
and general laboratory applications. We will be highlighting our newest product, the Model 54 Cryogenic Impedance Bridge and Temperature Controller.

www.caenels.com
CAN SUPERCONDUCTORS
Booth 55

www.cryocon.com

European supplier of HTS materials and products since
1997. YBCO single and multi-domain melt textured bulk
parts for applications using the effect of magnetic levitation. REBCO powders, REBCO targets, Bi-2223 current leads, Bi-2223 magnetic shields, Superconductivity
demonstration kits.
www.can-superconductors.com
COAX CO., LTD.
Booth 1
COAX CO., LTD. is a worldwide supplier of semi-rigid coaxial cables in Japan, manufacturing unique cables made
of various materials such as NbTi, CuNi, SUS, BeCu, brass,
diameters 0.33mm ~ 9.62mm. COAX offers ideal solutions for cryogenic, non-magnetic, and superconducting
requirements in several fields including physics, chemistry
and biology. Custom order cables and cable assemblies
with connectors (SMA, SSMA, K, MMCX, etc.) as well as
preformed cable assemblies are available upon request.
www.coax.co.jp/en/
Composite Technology Development, Inc.
Booth 10
Composite Technology Development, Inc. (CTD) specializes in developing state-of-the-art materials and products
for extreme conditions and demanding applications. Since
its founding in 1988, the company’s diverse portfolio of
materials and systems in use worldwide deliver outstanding performance in a myriad of commercial applications
including high performance magnets & cryogenic systems
(high energy physics, fusion, medical and industrial markets), aerospace as well as marine, automotive & industrial
applications requiring composite materials for durability,
longevity, and thermal cycling. Our product CTD-435 is
in use as the insulation system for the ITER toroidal field
coils, with licensed production via the LORD Corporation.

Cryogenic Limited
Booth 3
Cryogenic Limited leads the market in delivering high
performance superconducting magnet systems for science researchers. Magnet configurations (up to 18T cryogen-free, 22T in low loss cryostats) include solenoids, split
pair, vector, UHV and beam-line magnets. Our flagship
integrated measurement and analysis platforms are Physical Property Characterization Systems and SQUID magnetometers. Measurements include: DC moment & AC
susceptibility; specific heat, thermal transport; DC & AC
electric resistivity, Dielectric/capacitance, Critical Current.
Sample temperature (1.6-400K) can be augmented by Helium-3 (300mK) & Dilution Refrigerator (50mK) inserts, and
furnace (700-1000K) inserts.
www.cryogenic.co.uk
Elytt Energy
Booth 65
Elytt Energy designs and manufactures resistive and superconducting electromagnets and power supplies for
particle accelerators of all types. Designs standard and
custom-built magnets, reaching from small correctors, to
very large magnets, 2D and 3D is used for magnetic field
modelling. Our workshop has all manufacturing facilities
necessary, winding machines, vacuum system, oven, inert
gas oven and all measurement equipment
www.elytt.com

www.ctd-materials.com
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Energy to Power Solutions
Booth 17

GMW Associates
Booth 28

Energy-to-Power Solutions (e2P) of Tallahassee, FL is dedicated to the development of military, space, medical,
energy and other commercial applications of High Temperature Superconductor (HTS) and Low Temperature Superconductor (LTS) materials and cryogenic systems. We
perform early stage, high risk, design and development of
devices and systems where both HTS and LTS and cryogenics are enabling technologies. Our programs always
emphasize development of fully functional hardware designed to meet application-specific requirements. Our
products include fully customized HTS and LTS magnets,
current leads, cryogenic voltage bushings, cryogenic insulation breaks, superconducting power cables, quench detection and protection systems, optical magnetometers,
and cryogenic electrical connectors for high current carrying capacity superconducting cables, for public and private sector research customers. Our technical services include: electromagnetic, thermal, and mechanical design,
cryogenic testing, high voltage testing including Pashcen
discharge, installation and assembly. e2P seeks to lead the
world in the identification, development, and commercialization of novel LTS and HTS applications and devices.

We are a Distributor and Integrator of Sensors, Transducers, Instruments and Systems based on magnetics.
Products and support are provided for: non-contact, isolated sensing of mechanical position and magnetic material; magnetic field and magnetic property measurement;
electric current measurement and control; magnetic field
generation and control; particle beam control and acceleration.
www.gmw.com
Hyper Tech
Booth 16
Hyper Tech is a leading manufacturer of MgB2 and Nb3Sn
superconductor wires. We have experience designing,
manufacturing and testing coils using NbTi, Nb3Sn,
MgB2, Nb3Sn, BSCCO, and (Re)BCO superconductors.
Hyper Tech is developing small diameter high amperage
Cable-in Conduits (CIC) for several superconducting applications, using NbTi, MgB2 and Nb3Sn strands. We also
have system design experience for developing superconducting MRIs, fault current limiters, motors, wind generators, SMES, DC and AC cable applications.

www.e2pco.com
www.hypertechresearch.com

Entropy GmbH
Booth 49
Entropy GmbH is a cryostat manufacture based in Munich, Germany, incorporated in 2010. Entropy designs
and manufactures several types of closed-cycle cryostats
for the Kelvin and Millikelvin temperature range. Over the
last years Entropy spent a lot of effort in the development
of a cryostat product family which provides efficient and
reliable cooling solutions for several applications. The
product range includes many different types of cryostats
such as pulse-tube cooler based cryostats for temperatures < 3K, Joule-Thomson cryostats for temperatures <
1K, adiabatic demagnetization refrigerators (ADR), sorption coolers and dilution refrigerators. All systems come
with a full set of electronics and software to satisfy the
requirements of our customers in research and industry all
over the world.
www.entropy-gmbh.de

HYPRES, Inc.
Booth 48
HYPRES is a complete superconductor electronics company offering design, development, fabrication, testing
and packaging in a commercial production environment.
Its flagship product is the Advanced Digital-RF Receiver
(ADR), comprising superconducting digital and mixed-signal ICs packaged on a cryocooler. It also introduced the Integrated Cryogenic Electronics Test-bed (ICE-T), a turnkey
test system that provides a complete cryogenic infrastructure for broadband electrical testing of superconducting
ICs. HYPRESrecently expanded its role in quantum information processing with company’s subsidiary SeeQC,
whose focus is developing superconducting technologies
for variety of applications, including scalable fault-tolerant
quantum computing, quantum communications, quantum
simulators and more.
www.hypres.com

Everson Tesla Inc
Booth 31

Innova Superconductor Technology Co., Ltd.
Booth 68

Everson Tesla Inc. and Tesla Engineering Ltd. Have been
involved in the design and manufacture of magnets for
over 30 years. From build to print designs to new designs
to major production runs, we been involved in most of
the major accelerator research projects in that timeframe.
Resistive and Superconductive designs are our specialty!

Innova Superconductor Technology Co., Ltd. (InnoST),
found in September 2000, is a leader in the High Temperature Superconductor (HTS) industry in China, specializing
in the R&D, manufacture and sale of HTS wires and related
application products. InnoST will actively cooperate with
HTS enterprises in the fields of HTS wires manufacture and
HTS applications to jointly exploit the enormous potential
market of HTS technologies.

www.eversontesla.com

www.innost.com
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International Cryogenics, Inc.
Booth 21

Luvata Superconductors
Booth 39

International Cryogenics has the experience to design
and manufacture high quality cryogenic equipment for research, laboratory, medical and private industry. We specialize in meeting end users’ requirements. Manufacturing
capabilities include, but not limited to, liquid nitrogen laboratory storage dewars, cryobiological containers for life
science and agricultural applications, non-magnetic liquid
helium storage containers, liquid helium or liquid nitrogen
cryostats for research and magnet applications as well as
many designs of high efficient liquid helium and liquid
nitrogen transfer lines. Please stop by our booth to see
some of our products on display.

Luvata Superconductors have factories in three continents
producing special copper products and low-temperature
superconducting (LTS) wires, cables and hollow conductors for magnet applications. The products are generally
designed for special applications in mind and their features vary widely among various products offerings. Wires
are produced for all applications in the LTS fields. Products
include monolithic wires in round and rectangular shape
as well as wire-in-channel or cable-in-channel integrated
conductors.
www.luvata.com

www.internationalcryogenics.com
IOP Publishing
Booth 19
IOP Publishing is a society-owned scientific publisher,
providing impact, recognition and value for the scientific
community. Wholly owned by the UK Institute of Physics,
we work closely with researchers, academics, and partners
worldwide to produce academic journals, ebooks, conference series, and digital products, covering the latest and
best research in the physical sciences and beyond.

Mayekawa Mfg. Co., Ltd.
Booth 7
Mayekawa has expanded its business by focusing on
freezing and compression technologies ever since its establishment in 1924. We started with manufacturing of the
refrigeration compressors, and then entered into the gas
compressor field, developing helium and hydrogen compressors. In regards to helium compressors particularly, we
have delivered our refrigerating machines to not only the
Fermi Institution in the US and CERN in Europe etc. but
also the Linear Motor Car Project in Japan.We have developed “Brayton NeO” refrigerator for superconducting
and cryogenic equipment.

http://ioppublishing.org
Japan Superconductor Technology, Inc.
Booth 2
Japan Superconductor Technology, Inc. (JASTEC) is a
manufacture of superconducting wire/magnet in Japan.
We have been contributing to a variety of application
fields; life science, medical, energy and other science &
industries through our cutting-edge technologies. Wire:
Our high-performance NbTi and Nb3Sn wires are used for
NMR/MRI as well as other applications including ITER TF/
CS. - Magnet: We supply high-field NMR magnets as well
as special MRI magnets. We have also rich experience in
cryogen-free magnets for academic and industrial applications.
http://jastec-inc.com/
Lake Shore Cryotronics
Booth 53
Lake Shore Cryotronics is a leading provider of measurement solutions over a wide range of temperature and magnetic field conditions. High-performance products include
cryogenic temperature sensors, magnetic sensors, and instruments to read them, with precision and reliability for
advanced scientific research. Cryogenic sensors include
Cernox® thin-film RTDs, which are ideal for monitoring
superconducting magnet temperatures. Instruments include 240 Series sensor input modules, which provide a
precise, convenient way to remotely monitor cryogenic
temperature sensors in large-scale high-energy physics
experiments employing superconducting magnets.

www.mayekawa.com
Metal Oxide Technologies
Booth 66
Metal Oxide Technologies manufactures high performance high temperature superconductor wire. We are an
independent US located manufacturer of YBCO based superconductor wire.
www.metoxtech.com
Omni Circuit Boards Ltd.
Booth 5
Omni Circuit Boards is your source for superconducting
cryogenic PCB manufacturing. If you need reliable superconducting PCBs or PCBs for aluminum wirebonding, please contact us. While we’re not the biggest PCB
manufacturer, we excel at finding innovative solutions to
your unique challenges. We are familiar with the thermal
properties of our PCBs down to milikelvin temperatures,
the challenges of thermal cycling, and making superconducting connections to our PCBs.We are the proud manufacturer of the cryogenic PCBs found in D-Wave quantum
computers. These PCBs have operated flawlessly at temperatures down to 10 mK, and have remained in service
for years.
www.omnicircuitboards.com

www.lakeshore.com
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Oxford Instruments NanoScience
Booth 45

Shanghai Superconductor Technology Co., Ltd
Booth 25

Oxford Instruments NanoScience designs, supplies and
supports market-leading research tools that enable quantum technologies, new materials and device development
in the physical sciences. Our tools support research down
to the atomic scale through creation of high performance,
cryogen free low temperature and magnetic environments, based upon our core technologies in low and ultra-low temperatures, high magnetic fields and system integration, with ever-increasing levels of experimental and
measurement readiness. Oxford Instruments NanoScience
is a part of the Oxford Instruments plc group.

Shanghai Superconductor Technology (SST) employs
physical vapor deposition and manufactures custom, cost
effective 2G-HTS wires with superior mechanical properties and world leading critical current densities especially
at high magnetic field and low temperature. The company
also provides peripheral products and services including
coil winding (machines) and vacuum deposition systems.

www.oxfordinstruments.com/nanoscience
Photon Spot, Inc.
Booth 11
Photon Spot makes sub-Kelvin cryogenics systems and
superconducting nanowire single-photon detectors. Our
products are used by top research groups around the
world working in quantum optics, quantum computation,
and other fields.
www.photonspot.com
Quantum Design, Inc.
Booth 64
Quantum Design manufactures automated material characterization systems providing temperatures from 0.05 to
1000 K, magnetic fields up to 16 tesla, and a wide range
of measurements, including: magnetometry, electrical
transport, heat capacity thermal transport, Raman spectroscopy, FMR and SPM. Instruments include the Physical
Property Measurement System (PPMS®), SQUID-based
Magnetic Property Measurement System (MPMS®3),
VersaLab, and PPMS DynaCool. In addition, Quantum
Design manufactures helium liquefiers (ATL80, ATL160)
and recovery systems, and recently introduced an innovative 7 tesla magneto-optical cryostat (OptiCool™). They
also distribute direct write and nano-lithography systems,
NanoMOKE, FMR spectrometers, single crystal furnaces,
SNSPD based single photon detector and time tagging
electronics.
www.qdusa.com

RUAG Space GmbH
Booth 63
RUAG Space is the largest supplier of space products and
related ground support equipment in Austria, focusing on
electronics, mechanisms and thermal insulation. The company of 240 employees belongs to the Swiss RUAG Holding. The state-of-the art equipment comprises leading
edge design and analyses tools, clean rooms and automated cutting machines. The “Coolcat” line of high quality cryogenic Multi-layer Insulation is efficiently produced
at a large industrial scale.
www.ruag.com/thermal
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www.shsctec.com
SkyWater Technology Foundry
Booth 8
SkyWater is a U.S.-based Technology Foundry, specializing in the development and manufacturing of a wide
variety of differentiated semiconductor manufacturing
solutions. The company brings advanced development
capabilities alongside volume production, which enables
customers with unique technology needs to innovate and
scale. SkyWater offers state-of-the-art foundry services for
superconducting microelectronics, enabling our customers to pursue differentiated solutions to innovate and deliver breakthrough solutions to the market.
www.skywatertechnology.com
Sumitomo Electric Industries
Booth 56
DI-BSCCO, 1st Grade superconductor, is the trade mark
of Sumitomo Electric Industries (SEI). Using DI-BSCCO, researchers and manufactures from around the world have
successfully manufactured superconducting cables, magnets, motors and current lead assemblies. Recently, SEI
developed Type HT-NX, an extra high strength DI-BSCCO, superconductor wire design that is surpassing other
HTS wires for high field magnet designs. DI-BSCCO Type
G is widely used in magnet current lead designs. DI-BSCCO-MS, is a magnet system employing DI-BSCCO and AC
and DC superconducting cable systems can be also supplied by Sumitomo Electric.
global-sei.com/super

SuperOx
Booth 47
SUPEROX – SUPERCONDUCTOR TO THE FUTURE OF
THE NEW ELECTRIC POWER INDUSTRY ARCHITECTURE. Due to unique electric and physical properties of
high temperature superconductors, the application of 2G
HTS tapes results in unique and superior qualities of power cables, fault current limiters, transformers, motors, generators, energy storage systems and magnets.
www.superox.ru
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SuperPower Inc/Furukawa Electric
Booth 34 & 35

Western Superconducting Technologies Co., Ltd.
Booth 59

SuperPower Inc. is a world leading developer and manufacturer of REBCO-based high temperature superconducting (HTS) wires. Featuring high engineering critical
current density, high irreversibility field and high mechanical strength, our HTS wires are being utilized in a variety
of areas including energy and medical industries, transportation, military, aerospace, and scientific research. Established in 2000, SuperPower is a wholly owned subsidiary of Furukawa Electric Co., Ltd., which itself is a leading
producer of low temperature superconducting (LTS) wires
that are being applied in a broad of areas such as for MRI,
NMR, experimental fusion reactors and accelerators.

WST is leading provider of high quality superconducting
materials for superconducting magnets in China and continues to contribute worldwide society by supplying high
quality products.Currently, WST has already built an internationally advanced level production line of superconducting wires with annual production capacity of 350 ton
superconducting wire and 400 ton WIC superconducting
conductor.
www.c-wst.com

www.superpower-inc.com
Suzhou Advanced Materials Research Institute Co., Ltd
Booth 4
Suzhou Advanced Materials Research Institute (SAMRI)
was established in 2011 in Suzhou Jiangsu China, specializing in developing and manufacturing 2G ReBCO HTS
wires. The company has become one of the main 2G HTS
wire suppliers in China and the high quality and good
performance of the wires are well known to domestic end
users.
www.samri.org.cn
Taiyo Nippon Sanso
Booth 67
Taiyo Nippon Sanso (TNSC) is one of the largest industrial
gas companies worldwide. As industrial gas professional,
TNSC is active across the globe. In North American, TNSC
is performing through Matheson Tri-Gas Inc., which is a
member of Taiyo Nippon Sanso group. Just as people
need air to live, modern industry needs a variety of industrial gases such as oxygen, nitrogen and argon to keep
growing. TNSC provides essential support for diverse industries including the steel, chemical, electronics, automobile, construction, shipbuilding, and food industries.
The rich experience and the wealth of proprietary technologies accumulated over a century make this possible.
www.tn-sanso.co.jp
THEVA Dünnschichttechnik GmbH
Booth 23
With 20 years of experience in superconductor industry
and ultimate production technology THEVA is producing
cost-efficient and high performance 2G HTS wire. Industrial standards and quality assurance throughout the production process render THEVA Pro-Line wire a reliable product enabling compact and efficient cutting-edge electrical
components. THEVA’s focus on quality is also reflected in
our Tapestar™ equipment which has been established as
efficient and unerring quality inspection tool for HTS wire
manufacturers and users.
www.theva.com
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Dear colleagues,
ASC is committed to ensuring that the conference experience is welcoming and inclusive for all our attendees. To codify that idea,
and to make clear our expectations for each other as conference participants, we have adopted the following code of conduct. I want to
make clear that this policy is not being implemented in response to any kind of previous incident, but rather is intended as a proactive
statement of our values as a technical community, and a guidepost as we seek to improve the diversity of our membership. As you read
the policy, do not hesitate to bring any questions or suggestions you have to me or to any member of the ASC Board, and thank you for
the work you do to make ASC a warm and inviting place for everyone that attends.
Matt Jewell
ASC’18 Conference Chair

CODE OF CONDUCT FOR APPLIED SUPERCONDUCTIVITY CONFERENCE MEETINGS
It is the policy of the Applied Superconductivity Conference (ASC) that all participants, including attendees, exhibitors, ASC staff,
volunteers, officers, and all other stakeholders involved in ASC meetings will conduct themselves in a professional manner that is welcoming to all participants and free from inappropriate behavior, including any form of discrimination, harassment, bullying, violence or
retaliation. Participants will treat each other with respect and consideration to create a collegial, inclusive, and professional environment
at ASC meetings and activities related to meetings. Creating a supportive environment to enable scientific discourse at ASC meetings is
the responsibility of all participants.
Participants will not exhibit any inappropriate actions or statements based on individual characteristics such as age, race, ethnicity, gender, sexual orientation, gender identity or expression, pregnancy, religion, marital status, nationality, political affiliation, ability
status, educational background, or any other characteristic protected by law. Actions inconsistent with this code of conduct, including
disruptive or harassing behavior of any kind, will not be tolerated. Harassment includes but is not limited to inappropriate or intimidating
behavior and language, unwelcome jokes or comments, unwanted touching or attention, offensive images, and stalking.
Violations of this code of conduct policy should be reported to a Board member or a member of the ASC diversity and inclusion
committee as soon as possible. Identities of Board members are on the ASC website. If a participant observes inappropriate comments
or actions and personal intervention seems appropriate and safe to correct the problem, they should use their best judgment in determining appropriate intervention. In the case of any threat of violence, venue security personnel or appropriate law enforcement authorities
should be contacted.
Sanctions for violations may include, but are not limited to, verbal or written warning, ejection from a meeting without refund,
exclusion from other ASC activities, and/or action by security personnel or appropriate authorities. Retaliation for complaints of inappropriate conduct will not be tolerated.

GENERAL INFORMATION
ACCESSIBILITY

The Washington State Convention Center (WSCC) is ADA accessible.
BUSINESS CENTER - WASHINGTON STATE CONVENTION CENTER

FedEx: The WSCC has an on-site full-service FedEx Office, located on Level 1 of the Convention Center, at the entrance of Pike and
8th. FedEx can assist with photocopies, faxes, scanning, and packaging/shipping. Computers are available for walk-up usage to access
the internet or print boarding passes.
Hours: Mon-Thurs: 7:00 a.m. - 10:00 p.m. Fri: 7:00 a.m. - 9:00 p.m. Sat-Sun: 9:00 p.m.-6:00 p.m. Telephone: 206-467-176
CASH STATIONS / ATM LOCATIONS

Washington State Convention Center: (2) Locations - Level 1 by Convention Place, at the bottom of the main Galleria Escalators; Level
4, around the corner from Tougo Coffee Shop.
FIRST AID AND EMERGENCY ASSISTANCE - WSCC

Washington State Convention Center: Dial WSCC Security Control Office 24-hour Emergency Number at 206-694-5127 to be connected with the WSCC Security Office. Dial x5127 from any house phone located in the facility. Locate a red “hot line” phone in the facility,
when picked up it will automatically dial to WSCC Security Control. Contacting WSCC Security Control will greatly minimize the
response time of emergency response units so please contact them instead of dialing 911.
Nearest Medical Center / Hospital:

Nearest Drug Store:

Virginia Mason Medical Center
1100 9th Ave, Seattle, WA 98101
206-223-6600

Bartell Drugs 3rd and Union
1404 3rd Ave, Seattle, WA 98101
206-624-1366
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