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FEATURE AROUND THE WORLD

New ILC videos released

L
The new design of the ILC aims
to achieve its scientific goals with A
the minimal amount of resources.

Have you seen the latest video from ILC? It features interviews
with Jenny List, Working Group Leader in the IDT, SLAC
theorist Michael Peskin, and other experts discussing the
exciting physics breakthroughs that the ILC could deliver. They
also highlight the project's global collaboration, the various
educational opportunities for students, and the focus on
sustainability.

A turnkey for HEP

by Camila Sampaio Machado

If you've ever battled with incompatible software, there is hope
on the horizon. All future collider projects, from ILC to muon
collider, have come together to work on a one-size-fits-all
solution: Key4hep. Find out what this software stack is up to...



AROUND THE WORLD

Science Cafe for future
scientists: Over 900 people
watched live online

by Rika Takahashi

A group of young individuals eager to pursue careers in the
field of science recently attended the ILC Science Cafe where
they learn about the Higgs boson research and the ILC. They
were highly enthusiastic about the experience.

IMAGE OF THE WEEK

AROUND THE WORLD

Akira Yamamoto receives high
Japanese Order

by Yumi Aoki

Professor Emeritus of KEK and former ILC Project Manager
Akira Yamamoto was awarded the Order of the Sacred
Treasure, Gold Rays with Neck Ribbon, in recognition of his
many years of distinguished service in particle physics.
Congratulations, Akira!

Behind the scenes

by Barbara Warmbein

When a camera crew descends on a research lab, places that
scientists see every day can suddenly appear totally different.
When WG3 leader Jenny List showed the APS TV team and
presenter Nico Gutjahr around the German lab DESY, a control
room became the setting for a one-on-one interview and the
accelerator module test facility turned into an interactive
classroom. Here are some impressions from the video shoot
for the latest ILC video. All images: Joseph Piergrossi, DESY
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from Newswire

27 March 2023

LASER VORTEX COULD BRING NUCLEAR FUSION A STEP CLOSER TO REALITY

An additional benefit arising from the technology being developed is that it could enable the construction of positron beam
accelerators 1,000 times smaller than is currently possible. As such, the future International Linear Collider planned in Japan with a
length of 31 km, could be as short as 31 m.

from AK&M

10 March 2023

CosgaHHble B TI'Y obpasLbl candrpoBbiX CEHCOPOB HE MMEKT MMPOBbLIX aHaNoros

CoTpyaHukm ueHTpa «llepcnekTuBHbIE TEXHONOMMN B MUKPO3NEKTPoHuKe» TIY pa3pabaTtbiBaioT MHHOBALMOHHbIE TEXHOMOMM
CO3[aH1sa MHOrO3fIEMEHTHbIX CEHCOPOB Ha OCHOBE apceHuaa rannus, koMmneHcuposaHHoro xpomom (HR GaAs:Cr), n Ha ocHoBe
MOHOKpucTannmyeckoro cangupa. OHV ONTUMU3NPYIOT XapakTEPUCTUKN apCeHNa-rannmeBblX CEHCOPOB U OLEHAT
NepcneKkTUBHOCTb UCMOMb30BaHMS HOBbIX CandypoBbIX CEHCOPOB ANsl MHCTPYMEHTaNbHOro 06ecneyeHunsi oTe4eCcTBEHHbIX
meracaneHc-npoektoB CKN® (Hoesocubupck), HUKA (Oy6Ha), PU® (BnagmsocTtok), mexayHapogHoro npoekta ILC (International
Linear Collider) u gpyrux.

from Iwate Nippo
9 March 2023
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from CERN

7 March 2023

Take part in the new seminar series on future colliders

The aim of this new series is to create an information and discussion forum in which to present the various activities related to the
different projects being studied: the Future Circular Collider (FCC), the Compact Linear Collider (CLIC) / International Linear
Collider (ILC) and the Muon Collider.

from Kahoku Shinpo
2 March 2023

K EKH#BR. I L CHEDRKGRN RitEERZRSMISTHEES

EF. BEmECEN DI LI E R EmbOBARINRSE [ERVU-7350445— (1 LC) | OFEeBEIRILLILC
#EZERE 1 B, et THEESZRC. ERBROREAZRDEITI L CZE[MI B (CE. HFRADAFTEITIRORA]
nskdoNd LR HEHRE L.

from Japan Times

24 February 2023

Global research facility could change Tohoku

In the coming years, the International Linear Collider (ILC) might be built 100 meters underground in the mountains. When we hear
the term “accelerator,” we are likely to think of the Large Hadron Collider (LHC) at CERN (the European Organization for Nuclear
Research) near Geneva, Switzerland. But while the LHC is circular, with a circumference of 27 km, the ILC planned for Tohoku is
linear, extending for 20 km.

from Japan Times
24 February 2023
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from TBS News
9 February 2023
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from NHK
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from Symmetry

7 February 2023

How to do particle physics in a climate emergency

Discussions about sustainability have also been part of planning the proposed International Linear Collider in Japan. Known as the
“Green ILC,” a group of researchers are working on ways to make the facility more environmentally friendly, such as using
renewable energy to power the collider and recovering and reusing energy for local communities.

from Hokkoku Shimbun

3 February 2023
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from Symmetry

17 January 2023

Energy consumption, cost considerations could shape future of accelerator R&D

The ILC provides a useful counterpoint to some of the other accelerator proposals evaluated by the ITF. “ILC is shovel ready, and if

you give us the money, we’re going to build it,” Turner says.

from Sankei
17 January 2023
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from Mainichi News
27 January 2023
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from FRONTLINE

17 November 2022

Recent study assesses carbon footprint of particle colliders

They looked at CERN'’s Future Circular Collider (FCC), China’s Circular Electron Positron Collider (CEPC), and three proposed
linear colliders: Japan’s Linear Collider, CERN’s Compact Linear Collider, and the US’ Cool Copper Collider (C 3). The least-
polluting option, the study found, was the FCC.

from La Repubblica

14 November 2022

Quanto inquinano gli acceleratori di particelle? Lo studio del Cern

Le fabbriche di Higgs alternative a Fcc considerate nello studio appena pubblicato sono il Circular Electron Positron Collider (Cepc)
cinese, lo International Linear Collider (lic) giapponese, il Compact Linear Collider (Clic) del Cern e il Cool Copper Collider (C3)
statunitense (lic, Clic e C3 sono acceleratori lineari, a differenza di Lhc, Fcc e Cepc che sono circolari): gli scienziati ne hanno
valutato I'impatto ambientale considerando quanta energia consumerebbero, in media, per ogni bosone di Higgs prodotto.

from Close up engineering

29 November 2022

Quanto inquinano gli acceleratori di particelle?

Stando ai dati riportati, il consumo di FCC & pari a 3 MWh per ogni bosone di Higgs prodotto. L'impatto ambientale di FCC viene
confrontato con quello di altri acceleratori: il Circular Electron Positron Collider (CEPC) cinese, I' International Linear Collider (ILN)

giapponese, il Compact Linear Collider (CLIC) del Cern e il Cool Copper Collider (C3) statunitense.
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FEATURE
New ILC videos released

18 May 2023

Unravelling the mysteries of the Universe: International Linear Collider

APS TV paid us a visit in early 2023 to get the latest news on the status of the ILC. This video was shown at the American Physics
Society Meeting in March.

Two types of videos were made this time: a longer one and a shorter one.

Jenny List, Working Group Leader in the International Development Team, SLAC theorist Michael Peskin and others talk about the
promising physics insights the ILC would bring, the international nature of the project, the many opportunities for students and the
attention that is given to sustainability.

to achieve its scientific goals with kY
the minimal amount of resources. 6 g

\
Prof. Michael Peskin

APs \/ Professor of Pariicle Physics and Astrophysics

The International Linear Collider is a 20-kilometre-long

particle accelerator that we hope to build.
-y

\

The short version is a one-minute brief description of the ILC. We encourage you to use it in your presentations and events. Video file for
the short version is available here.



APS | DETECTOR R&D | ILC | PHYSICS CASE | VIDEO | YOUTUBE
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AROUND THE WORLD
A turnkey for HEP

Camila Sampaio Machado | 18 May 2023

Many scientists have probably been here: you work with a software and figure out later that its output is incompatible with other analysis
parts. More than never-racking, incompatibility between (often) used software and libraries is highly inefficient, requires high
maintenance, and wastes resources. Furthermore, much basic code needs to be developed to investigate new detector concepts for new
colliders. However, often similar solutions have already been developed for another experiment. How great would it be to reuse solutions
and save time?! A turnkey software stack called Key4hep is key.

A new software stack called key4HEP promises to make life more efficient for detector developers. Artwork: Camila Sampaio Machado

“The main motivation for Key4hep was to create a turnkey software stack with interoperable components and examples that allows you to
very quickly get started with implementing your ideas for a new detector technology, rather than reinventing the wheel. This way, the
scientists can focus on the new physics and R&D challenges rather than on software technicalities,” DESY software expert and Key4hep
co-convenor Frank Gaede explains.

This “turnkey software stack” — a collection of independent components that work together to support the execution of an application —
seeks to have all the libraries needed for HEP experiments, including the generation, simulation, reconstruction, and analysis of collider
events under one umbrella, converting a set of separate packages into a turnkey system. The project aims to define a common software
framework for all future collider projects such as CEPC, CLIC, FCC, ILC, and the Muon Collider.

The ILC community has for the last twenty years developed common generic software tools in the iLCSoft framework. These tools were
jointly developed, maintained and used by ILD, CLICdp and SiD for many linear collider studies in the past. With new the new circular
machines now proposed as alternatives for a Higgs factory, it has become time to enlarge the activity of developing common tools and
actively contribute to the wider Key4hep project. “We will bring many of the tools and experience from iLCsoft to Key4hep and at the
same time use this opportunity to modernise our software stack for the next decades of Future Collider studies,” says Gaede.



The idea emerged as consensus among different communities in the “Future Collider Software Workshop,” which took place in Bologna in
2019 and was organised by F. Bedeschi (INFN Pisa), M. Caccia (INFN and Univ. Insubria) and P. Giacomelli (INFN Bologna)—and is also
an important project for the future in the CERN Strategic R&D Programme on Technologies for Future Experiments. The main goal of
Key4hep is to re-use established solutions, integrate and further develop packages to create a whole data processing framework that can
be user-friendly, low-maintenance, and long-lasting. It contains around 300 packages, where 60 are experiment-specific, 50 are HEP-
specific, and 200 are general-purpose.

To build a consistent stack of software, it is necessary to carefully choose the standards to be adopted to build its foundation. The
components should speak the same language, the ‘Event Data Model.” The new EDM4hep is one of the Key4hep ingredients, and it was
inspired by the LCIO and FCC-edm event data models, which have been successfully used in the past years. Another key ingredient is
the data processing framework, which consists of the skeleton of the software infrastructure. Here, the choice was the software
architecture GAUDI, developed initially by LHCb and now used by ATLAS and FCC. For the geometry information or detector description,
the choice was DD4hep, which is already largely used by the community. The scientific package manager Spack allows for an efficient
and consistent link between the packages. This foundation in a shared software environment will also make writing specialised
components easier.

Finally, Key4hep aims at not only librarians and developers but also users, including examples for simulations and reconstruction for
detectors, making the days of battling with numerous incompatible software programs a thing of the past.

Further reading:

https://link.springer.com/content/pdf/10.1140/epjp/s13360-021-02213-1.pdf

https://cds.cern.ch/record/2649646

EFFICIENCY | KEY4AHEP | PROGRAMMING | SOFTWARE | SUSTAINABILITY
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AROUND THE WORLD

Science Cafe for future scientists: Over 900 people watched
live online

Rika Takahashi | 18 May 2023

On Sunday, 19 March, the ILC Science Cafe entitled “How did the Universe begin and how did it come to be what it is today? “ was held,
co-hosted by KEK and ILC-Japan.

This outreach and educational event was designed to have fun while learning about the research of the mysteries of the universe.

Applications were invited from junior high school students and above who have a keen interest in pursuing science-related careers in the
future. 21 participants, ranging from the age of twelve to senior university students, were selected to gather at Fukutake-hall at the
University of Tokyo.

Professor Shoji Asai from the University of Tokyo, and Chair of ILC-Japan gave a fascinating lecture on the beginnings of the universe
and its evolution. The lecture was broadcasted live on QuizKnock’s YouTube channel, “QuizKnock &% (&5,” which garnered over 900
viewers in real-time. It was an engaging talk that captivated the audience’s attention. QuizKnock is a web media popular among young
people in Japan operated on the concept of “learning that starts with fun” having reputation for providing informative and educational
content.

Asai delivered the lecture, using a mix of analogies to make it easier to understand. When the content became a bit difficult, the
moderator, Dr. Shunki Sugai of QuizKnock, who earned PhD in physics from the University of Tokyo, stepped in to make it more
enjoyable and understandable. The audience survey showed that many participants found the lecture enjoyable because it was
presented from the viewer’s perspective. The first part of the lecture is available as an archive.




W aml

Shunki Sugai of QuizKnock (left) moderates the workshop

The second part of the event was a workshop that included group discussions on questions that arose after listening to Asai’s lecture, or
on questions that one wondered, “Is it true?” Participants of various ages and backgrounds were mixed and divided into small groups,
and graduate students and young researchers joined each group as facilitators. They were close in age, which allowed the participants to
ask questions and express their opinions without hesitation, and think about their own career paths.

The workshop participants were thrilled to have gained valuable insights into the Higgs boson research and the upcoming plans for the
International Linear Collider. They expressed their gratitude for the impact that the workshop had on their mindset and approach to
various aspects of life. Some were delighted to have discovered the joy of solving problems, while others recognized the significance of
asking questions. A few participants emphasized the importance of verifying information before accepting it as true. The event was a
great platform for honing critical thinking skills, with many attendees raising thought-provoking queries like “Why and how is this true?”

KEK and ILC-Japan will continue to plan similar events in the future.

EDUCATION | ILC-JAPAN | JAPAN | KEK | OUTREACH | YOUTUBE
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AROUND THE WORLD
Akira Yamamoto receives high Japanese Order

Yumi Aoki | 18 May 2023

Professor Emeritus Akira Yamamoto of KEK and former Project Manager for Global Design Effort was awarded the Order of the Sacred
Treasure, Gold Rays with Neck Ribbon by the Emperor of Japan, in recognition of his many years of distinguished service in particle
physics during the 2023 Japanese spring conferment. This Order is awarded to persons who have been engaged for many years in the
public service.

Professor Emeritus Akira Yamamoto of KEK (Photo Credit: KEK)

Yamamoto has been instrumental in the development of superconducting magnets and the application of low-temperature technology
since its early days, playing a central role in the development of superconducting magnets for the Topaz experiment at the Tristan
accelerator in Japan, the Balloon-borne Experiment with a Superconducting Spectrometer (BESS), the Large Hadron Collider (LHC) and
the ATLAS experiment at the European Organization for Nuclear Research CERN. The technology established by Yamamoto is
indispensable for current accelerator experiments. For these achievements, he had already been awarded the Medal with Purple Ribbon
in the spring of 2016.

In this article, we present an interview with Prof. Yamamoto about his achievements and thoughts.

The roles of “electric field” and “magnetic field” are essential to handle accelerator particle trajectories. Yamamoto’s research career
began with research on using electric fields.

“The first effort at KEK was to develop a technique for sorting particles using a high electric field. Various particles produced secondarily
by the accelerator can be sorted and separated according to their velocity by passing them through a high electric field. At the time, K
mesons were the focus of KEK accelerator and physics experiments. It was crucial to provide a beam of high purity by sorting and
separating them from other particles. This development made it possible to provide a high purity, high-quality beam of K mesons, which
are rarely produced and decay quickly, to physics experiments. The results of this research became my doctoral dissertation.”



In 1977, KEK launched the superconducting technology development project. Yamamoto became involved in research on
superconducting magnets.

An example of his early work, an actual superconducting magnet for the Topaz experiment at the Tristan accelerator, which Yamamoto
played a central role in developing, is on display in front of the KEK Superconductivity and Cryogenics Center.

When conducting a collider experiment, it's necessary to have measuring instruments set up around the collision point. These
instruments rely heavily on superconducting magnets, which are essential for the experiment to be successful.

The superconducting magnet developed for the Topaz experiment is unique because it seeks to achieve a “transparent magnetic field.”
“Transparent” means that the magnet provides a strong magnetic field while minimising its material and thickness to the absolute
minimum. By doing so, unwanted reactions are minimised, and the particle observation performance is enhanced.

The ultimate goal is to create a magnet where nothing exists but a magnetic field. Yamamoto’s achievement has brought us one step
closer to realising this goal.

Yamamoto’s extensive experience in this field spans over 30 years and has resulted in some groundbreaking contributions to our field.
One of his most notable achievements was his involvement in developing superconducting magnets for the LHC accelerator beam
focusing and the ATLAS experiment. This was a significant contribution from Japan to CERN.

“As | continued my research, | became very honor with my role in supporting particle physics experiments by providing the ‘field’ for them.
And | have come to believe that ‘supporting’ is a wonderful thing to do.”

The development of superconducting magnet technology in accelerator experiments was applied to an experiment to observe cosmic
rays using a measuring instrument mounted on a scientific balloon in Antarctica (BESS). With the incorporation of an ultra-lightweight,
materially “transparent magnet” using superconductivity and persistent current technology at a central observation device, the scientific
balloon flight and observation experiment orbiting the South Pole over Antarctica became a reality.

“This research project was one of the most fantastic adventures in my life. | was responsible for leading a scientific observation group for
the first time in this experiment, and | accomplished this with the cooperation of young and talented researchers and students. Through
my role as the project leader in the extreme natural environment, | realised how grateful | was to be supported and how wonderful to
support others simultaneously in this experience.”

In 2007, Yamamoto was appointed Project Manager of the International Linear Collider (ILC) Global Design Effort. He led the research
and development of the superconducting RF accelerating cavity technology, an essential component of a linear accelerator, through
international collaboration. He said, “The superconducting RF technology was very different from the superconducting magnets | had
worked on before, but we still shared the same goal of providing the ‘field.” In our efforts to develop superconducting magnet technology,
we took advantage of our experience through international cooperation and collaboration with research institutes and industries. | think
that the creation of “fields” such as electric and magnetic fields is destined to be taken for granted and almost forgotten once accelerators
start working. They are like air, so to speak. But they are indispensable. It would be a great success if everyone forgot about our work.
We can be very proud of this behind-the-scenes role.”

To conclude, Prof. Yamamoto expressed his perspective regarding the direction of the science role in the future of Japan.

“With my confidence, Japan shall clearly prioritize to globally lead ‘science, technology, and education’. | have been kept deeply
impressed with CERN and the founding concept, Science for Peace, which excellently motivates to unite everybody having any
background, around the world, to work together on science and technology regardless of their ideologies or beliefs. It has strongly
motivated me to my research and international cooperation in this field. CERN is not only fostering to promote fundamental science but
also strongly contributing to society through innovation and knowledge transfer. It shall be important for Japan’s future direction to pursue
establishing an international/global research organization to be hosted in Japan, with a similar concept as CERN. | believe that the ILC
project will take a central role to extend the prospect and to realize ‘Science for Peace’.

“I would like to extend my sincere thanks to everybody who has trained me and worked together and supported particle physics. | will
keep my willingness to assist everyone in the next generation to lead our future in science and contribution to feedback to society.”

Original story in Japanese

GDE | GDE PROJECT MANAGERS | JAPAN | KEK
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IMAGE OF THE WEEK

Behind the scenes

Barbara Warmbein | 18 May 2023

The ATLAS control room at DESY is the setting for the interview with Jenny List.

When a camera crew descends on a research lab, places that scientists see every day can suddenly appear totally different. When WG3
leader Jenny List showed the APS TV team and presenter Nico Gutjahr around the German lab DESY, a control room became the setting
for a one-on-one interview and the accelerator module test facility turned into an interactive classroom. Here are some impressions from
the video shoot for the latest ILC video. All images: Joseph Piergrossi, DESY
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“The ILC would have very similar modules to these...” — the crew also walked through test facilities and labs.

APS | ILC VIDEO | SUSTAINABILITY
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