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Snowmass is rebooting

by Andy Lankford

Now is the time to get involved in the strategic process that determines the future of particle physics in
the US: Snowmass. “Have your say in the future of the field”, writes Andy Lankford, for example by Snowmass 2021
contributing to the white paper or attending the central meeting. It is an opportunity to show the

breadth of scientific possibilities the ILC has in store.
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ILC-Japan, a new promoting body for the International Linear Hitoshi Murayama likes crazy ideas. Especially when they are
Collider project, was launched this spring. ILC NewsLine exactly the right amount of crazy to just possibly be turned into
interviewed Shoji Asai, chair of ILC-Japan, to learn more about @ reality. He asked the wider community to present exactly

it. those kinds of ideas for the recent ILCX meeting — here’s an

overview of what was discussed.
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Snowmass is rebooting

Andy Lankford | 26 November 2021

The Snowmass/P5 process is starting up again in the United States. Now is the time to participate if you are not already involved: attend
Snowmass working group meetings, mark the 2022 Community Summer Study in your calendar, educate yourself, and make your own
views known. Snowmass and P5, which stands for Particle Physics Project Prioritization Panel, are profoundly important. It is essential
that the P5 panel make a strong positive statement for U.S. participation in the ILC.

The Snowmass organisers have invited the international particle physics community to participate in and to provide input to the
Snowmass/P5 planning process. They recognise that the field of particle physics is global and collaborative. The U.S. funding agencies
encourage their community to contribute to this important process.

Snowmass/P5 primer

The Snowmass/P5 process is a two-step process used by the particle physics community and its U.S. funding agencies, Department of
Energy (DOE) and National Science Foundation (NSF) to formulate the strategic plan for U.S. particle physics. The planning process for
the coming ten to twenty years that started in 2020 was interrupted by the COVID-19 pandemic. After an interlude of many months, work
is starting back up where it left off. Working groups are restarting meetings in a virtual mode. A plenary “Snowmass Day” was held on 24

September (https://indico.fnal.gov/event/50538/) “to get all the frontiers and participants back together on the same page and refocus our
attention to the Snowmass activities”.

Snowmass is the first step in the planning process. It is a community-driven study of the scientific opportunities organised by the
American Physical Society’s Division of Particles and Fields (DPF), with the participation of the APS Division of Physics and Beams
(DPB) and the APS Division of Astrophysics (DAP), as well as the Division of Nuclear Physics (DNP) and the Division of Gravitational
Physics (DGRAV). Named after a historic series of weeks-long summer studies held in Snowmass, Colorado, starting in 1982, Snowmass
now consists of a series of plenary and working group meetings convened over an extended period of a year or more. It culminates in the
Community Summer Study embracing the full scientific, technical, and social breadth of the field. The 2022 Snowmass Community
Summer Study will be held at the University of Washington from 17 to 22 July 2022. (https://snowmass21.org/)
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ILC-Japan: rebuilding trust and support for the ILC

Rika Takahashi | 26 November 2021

ILC-Japan, a new promoting body for the International Linear Collider project, was launched this spring. ILC NewsLine interviewed Shoji
Asai, chair of ILC-Japan, to learn more about it.

What is ILC-Japan? How is it different from former organisations like the ILC
Steering Panel?

Asai: The objective of ILC-Japan and the ILC Steering Panel are basically the same; to
realise the International Linear Collider in Japan.

The panel was established by the Japan High Energy Physics Committee that represents
the Japan Association of High Energy Physicists (JAHEP) to help the ILC International
Development Team (IDT) to facilitate transition into the pre-lab phase. The panel has been
conducting various grassroots efforts. However, it is organised and run by scientists, most
of whom are working on the ILC project, which is a relatively small group of people.

The main objective of the ILC-Japan is to widen the promotional community to involve scientists in different projects and research areas
such as ATLAS, SuperKEKB, or neutrino research, as well as theorists.

Another important objective is to coordinate supporters around the ILC project. Since the ILC is a very large project that is not limited to
science, many parties are concerned: funding agencies, politics, industries, parties on the candidate site and the international research
community. ILC-Japan will function as the representative of the Japanese community, to work with stakeholders.

What kind of activities has ILC-Japan been working on so far?

Right now, we are preparing a report for the expert panel organised by the Ministry of Education, Culture, Sports, Science and
Technology MEXT, which was restarted this July to review the previous discussions with an updated status of the project. We are working
hard to bring out the best support from the members of the expert panel.

Another very difficult task is to assist government officials in carrying out the international talks. At this time, neither the Japanese
government nor its foreign counterpart are ready to discuss the cost-sharing for the ILC. But without this discussion, the impasse cannot
be resolved. So, | think what we should be doing is create an opportunity to start the talks on a more informal basis, just to build a
relationship of trust. Because the community has presented the cost-sharing model in the past, it appears to be viewed as a fixed
requirement outside the community, but that is not the case. We really need to dispel misunderstandings in order to move forward. Also,
we should start the discussion with younger scientists of all projects for the future.

What do you see as the most difficult issue to resolve in order for the ILC to be realised?

The biggest challenge is changing the atmosphere. | think that the MEXT and other academic researchers (not only non-particle
physicists but some part of particle physicists) consider that our community can not carry out this great project. They feel that our cost-
sharing and human resource planning is unrealistic.

These negative comments by other academic researchers definitely have an impact on the MEXT decision and the tone of the media. It is
important that these concerns be addressed.

To do so, we need to change the way we communicate. We need to return to the starting point once again. As scientists, we need to
focus on the scientific importance to gain a better understanding of the ILC. In my opinion, we are lacking support from the particle
physics community in Japan, so we are trying to set up an environment to discuss ILC science with scientists outside of the ILC
community. | believe this will help bring back the passion for the physics case of the ILC. Furthermore, diversity of Physics Program is
also important to obtain wide support. ILC Lab should be open for the various physics programs.
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What can the international science community do for ILC realisation?

Although the world is recovering from the COVID-19 pandemic, the environment surrounding basic science has completely changed, and
maintaining their social security system is the most urgent issue for each country. Also, global environmental awareness is growing, and
we need to work hard to make accelerators, which consume so much energy for operation, sustainable. These conditions have made it
difficult for us to secure robust support for ILC. The situation has completely changed, and we have to reconsider; What accelerator
science can do for our earth and our world.

What we can do is to show worldwide readiness. As there is a concern about securing human resources to realise the ILC, we need to
demonstrate that there really is worldwide support and passion for the project. Let's show worldwide collaborations and ILC advanced
technologies change the future.

| know many scientists are frustrated but, we have to wait until the wind blows, and | wish many colleagues around the world will help us
by giving us your ideas and insights how we can achieve our goal.

What does the ILC mean to you?

The JLC, the linear collider project planned in Japan in the 1990’s, was my first involvement in the collider experiment. | was originally an
atomic physicist studying posironim. One day, professor Shuji Orito, who was my supervisor at the time, told me to study scalar top quark
at the 1Tev JLC collider experiment. It was in the middle of March, and | needed to prepare a slides for Prof. Orirto who gave a
presentation at the international conference in Hawaii in May. | still remember sending him plots by Fax until just before his presentation.
It was my initiation into the linear collider project.

| joined the LEP-II project at CERN in 1994, then the ATLAS experience at the LHC, | have been working on circular machine
experiments for a long time. Now, getting back to the linear collider community, I'd like to do something for the linear collider again by
spending my last decade or so as a scientist.

The main objective of the ILC to study the structure of vacuum using the Higgs particle is already important and valuable, but | envision
the ILC laboratory more than that. We are planning to start the ILC as a Higgs factory, but | would like to make the ILC into more
comprehensive laboratory where the research for not only particles but expand to space-time or vacuum, eventually.

Thank you very much.
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Thinking outside the tunnel

Barbara Warmbein | 26 November 2021

Lots of new ideas for physics at the ILC discussed during ILCX

If you think that the International Linear Collider (ILC) is going to be a one-trick pony for studying the Higgs boson, think again. In fact,
think research for self-driving cars, think dark matter with axions or dark photons, customs X-rays in a tunnel, photon beams to create
tetraquarks and pentaquarks, energy recovery... all these ideas and more were presented and discussed at the recent ILCX 2021
meeting, called into being by ILC International Development Team (IDT) physics and detectors chair Hitoshi Murayama.

“The ILC hasn'’t been built yet and it would be a waste of time and creative

energy not to think of all the things we could do with it,” Murayama says. “We ILCX 2021 D

better have new ideas for the near-term and the long-term future of this Rty

project.” Some 600 people registered to the virtual meeting that was qd"-'fw
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One of these newcomers to the community is Susanne Westhoff, a junior it i

professor for theoretical physics at Heidelberg University in Germany. She ﬁ 3 s
presented an idea for an experiment  that would look for particles that live |. —Z\...o""

for a relatively long time, interact very little and could tell us more about ™ 26-290ctober 2021 EEm=m

mysterious phenomena like dark matter. “New long-lived particles might very

well exist,” she says. “They are hard to catch in the lab with conventional tools, More than just a Higgs factory: ILCX showed the many
but they can tell us so much about our Universe, especially when we combine  possibilities for the future ILC.

data from colliders with ideas from cosmology.” One such particle candidate

could be the dark photon, a potential messenger particle for dark matter.

Originally proposed as a “tag-along” experiment for Belle Il at KEK in Japan, she says her experiment might also work, possibly with
bigger potential, at other colliders like the ILC or FCC-ee. She and her students are currently studying the best possible place and
technology for such a detector. There are several scenarios — a detector placed underground in a new cavern, or a detector above
ground. At best they should be the size of a swimming pool and use relatively cheap and almost off-the-shelf silicon detector technology.
She is also studying how likely it is that the ILC’s proposed detectors themselves could discover new long-lived particles.

The beam dump played a big role in many experiment ideas presented at ILCX. Normally it is just what it says: the place where the
beams get dumped and forgotten after they’ve been brought to collision. Why not let it hit a target and see if that produces light particles
like axions, which are also candidates for dark matter? Or put a self-driving car (or at least its control unit) in the way of the dumped beam
to study and eventually solve the problem of possible malfunctions due to ionising radiation that the self-driving cars could be affected by
while on the road? Or turn the beam dump into a muon tomograph to X-ray lories for customs purposes? Or how about not dumping the
beam at all but decelerating it after collision to extract the massive amount of power still stored inside in order to use it for powering the
research campus or neighbouring towns?

We can also extract the beam to simulate Hawking radiation from the black hole in a controlled laboratory experiment. Instead of strong
gravitational field near the black hole horizon, we can create a strong electric field using a collision of high-energy electrons and powerful
laser. Once the field exceeds the “Schwinger field”, we expect to see an avalanche of electron position pairs akin to Hawking radiation. Or
use photons from the undulator build for the positron source and look for axions “shining through the wall.” Or another extracted beam to
create “tetra quark” and “penta quark” states.

“I am very happy that so many creative ideas came out of the meeting, which shows the potential the ILC has in many directions,”
concludes Murayama. “But for me, the best thing that came out was that we have expanded our community and met new people and
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their ideas.”
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