
Icchan Secchan Higgs Sensei

Wow! That sure is 

a huge research 

machine. 

Particle DetectorParticle Detector

International Linear Collider (ILC)International Linear Collider (ILC)

One-of-a-kind research facilityOne-of-a-kind research facility

CryomoduleCryomodule

The size of the tunnelThe size of the tunnel

906906

Whoa

times!!

(large linear accelerator)

The ILC is a very large research facility with a 
long straight tunnel built 110 meters above sea 
level in the Kitakami Mountains to house 
experimental equipment used for research.

In the center of the 

tunnel, there are 

large detectors 16 m 

high and 14 m wide 

to examine the 

results of the 

experiment.

That’s the same 

height as a 

five-story building!

Sensei, 

what is the ILC?

That’s so many!

The tunnel is 

about 20 km 

long; the length 

of 31 Tokyo 

Skytrees (634 m) 

stacked on top of 

each other.

Researchers from 48 

countries are working on 

the design of the ILC; 

possibly even more will 

participate if the ILC is 

realized. This international 

project, the ILC, will be the 

only one of its kind.

People from 

around the world 

will come to Iwate 

and Tohoku. 

12 m long 

cryomodules will be 

lined up to be used for 

the experiment. Each 

one is the length of 

three passenger cars!

What’s inside 

the tunnel?

906 long, thin cryomodules are 

connected in a straight line.

Approx. 20 km

Sheild wall

Electricity, maintenance

equipment spaceAccelerator 

Inside the tunnel (5.5 

m high and 9.5 m 

wide), a large wall 

separates the large 

equipment for research 

and maintenance.
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Ah! I see, ILC.

Teach meTeach me
Higgs Sensei,Higgs Sensei,

What is the ILC?What is the ILC?



The universe was created 13.8 

billion years ago in an 

explosion called the Big Bang.

Immediately after the 

explosion, it is said that a lot of 

different substances were 

created, but only 5% of them 

are known today.

Every researcher who discovered an 

elementary particle received a Nobel Prize.

Whoa, only 5%?

What’s dark matter 

and dark energy?

An experiment in which positrons and electrons collide with high energy.

The goal of particle physics 

research is to unravel the 

secrets of the universe.

That’s why the ILC recreates 

the conditions around the time 

that the universe was created.

The ILC 

examines things 

such as how 

elementary 

particles 

including the 

Higgs particle 

act. We might 

even discover a 

new particle!

In 2012, the 

LHC in Europe 

found a new 

particle called 

‘Higgs’

We can also 

study Higgs’s 

secrets.

So, I’m also made of 

elementary particles?

The smallest thing in 

the universe, which 

cannot be made any 

smaller, is called an 

elementary particle!

Our bodies are also 

made up of these 

elementary particles.

What!? The universe 

has an age too?

Do you know how 

old the universe is?

What will the ILC
research？
What will the ILC
research？

Teach meTeach me Higgs Sensei,Higgs Sensei, The Birth

of the

Universe

The Birth

of the

Universe

Elementary particles are the 
smallest thing in the universe！？

Elementary particles are the 
smallest thing in the universe！？

The ILC examines elementary particles.The ILC examines elementary particles.

We only

know 5%！

We only

know 5%！

5%5%
The

we know

Let’ s look at “water” as an example...

Molecule
water
(H2O)

Atom
hydrogen
(H)

Atomic nucleus
proton (P)/neutron (n)

Hey!

Elementary
particle

Elementary
particle

Electron Positron

Higgs
particle

Elementary
particles

The
Universe

Dark
matterDark

energy
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Experiments are conducted 

24 hours a day and recorded 

over several days. 

The main characteristic of 

the ILC is that it collides the 

smallest matter in the 

universe, elementary 

particles.

The collision reactions are 

clear and simple, making it 

easy to examine what 

elementary particles are 

created and how they fly out.

Electrons and positrons are 

accelerated in an accelerator to 

increase their energy and collide 

them in the center.

Unlike a circular accelerator, the 

ILC can accelerate without waste 

and the energy can be increased. 

We can hope to discover new 

elementary particles.

An electron beam is a condensed 

band made of 20 billion electrons 

extracted from matter.

Positrons are artificially created 

from electrons. Like the electron 

beams, positrons are condensed 

to make positron beams.

So, this is where 

they accelerate 

close to the 

speed of light.

Various particles 

are flying out !？

Teach meTeach me Higgs Sensei,Higgs Sensei,

What kind of 

experiments will be 

conducted?

What kind of 

experiments will be 

conducted?

The electron beam consists of 

about 20 billion electrons. 

The electron beam consists of 

about 20 billion electrons. 

The experiment 

continues for 24 hours.

The experiment 

continues for 24 hours.

Bang
Bang

Recreating the 
Big Bang！?

Electrons and positrons 
collide!

Supersymmetric 
particles

Higgs 
particle

electron positron

Collision reactions are simple, and results 

are easy to understand

Meas
ure

 the
 

rea
ctio

n!

Extract electrons!

Accelerate th
e beam!

Prepare the beam!

Refine the beam!

Make positrons!
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An accelerator is pure state of the art 

equipment that is necessary to 

accelerate electrically charged particles 

and increase their energy. In Japan, 

Super KEKB in Tsukuba City, Ibaraki 

Prefecture, and SPring-8 in Hyogo 

Prefecture are representative examples, 

and a new research facility has been 

constructed in Sendai.

Microwaves also 

use accelerator 

technology

How do they 

relate to us?

Oh, it’s like 

a big 

thermos!

Liquid helium is used 

to cool the inside to 

-271°C.

Accelerator 

technology is also 

used in medical 

research for illnesses 

like influenza, as well 

as testing and 

treatment equipment            

in hospitals!

Teach meTeach me Higgs Sensei,Higgs Sensei,

What is an 

accelerator? 
What is an 

accelerator? 

A device that 
increases energy.

A device that 
increases energy.

Accelerator 
technology that 
you may be 
familiar with

Accelerator 
technology that 
you may be 
familiar with

Main accelerators 
in Japan

Hyogo 
SPring8

Sendai 
Nano 
Terasu

Ibaraki 
KEK, J-PARC

ILC

From now
Operating 
from 2024

Abroad

LHC (Switzerland)　LCLS (America)

Europe XFEL (Germany)

The cryomodule 
that will be used 
in the ILC

Super-conductive Accelerator 

Cavity Units

Accelerator technology has a wide 
range of applications and will be of 
great help to our future lives.

・Particle beam cancer treatment

・Positron CT

・X-ray fluoroscopy equipment

Medical

・Space station

・New transportation 
  systems

・Protein analysis

・Manufacturing of 
   new medicines

・New optical elements

・New electronic circuits

・Next generation 
  cameras

・New materials

・Next generation 
   communication equipment

・Semiconductor 
  manufacturing equipment

Energy and 
environment Life Science Metrology

Information and 
communication

High-Performance 
Parts and Materials 

Microwave oven

CTs at hospitals

It’ s ready

That too!

D
ing!
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The underground geology in 

the Kitakami Mountains 

consist of continuous, hard 

granite rock. Fewer vibrations 

can be felt below ground so it 

is suitable for colliding those 

tiny, invisible electrons and 

positions.

The Kitakami 

Mountains satisfies 

requirements 

The ILC’s construction will take 

about ten years, and the 

research environment is 

already being examined.

Since it's an international 

project, discussions regarding 

the construction costs need to 

be made with other 

countries.

Where there’s granite, there’s gold!

The geology of the region supported 

Hiraizumi's cultural use of gold, and now 

it will support world research!

It’s like a 

monolith 

underground!

Headstones 
are made of 
granite too.

Konjikido, 

Golden Hall!

The ILC will start at 20kms and depending on 

research findings, it will gradually be extended 

step by step with increasing energy. By doing this, 

research can continue further into the future.

Teach meTeach me Higgs Sensei,Higgs Sensei,

Why the Tohoku 

Region?
Why the Tohoku 

Region?

Continuous, solid bedrockContinuous, solid bedrock

The ILC’s future planThe ILC’s future plan

The ILC’s stagingThe ILC’s staging

110m 
above 
sea level

Geological cross section of
the Kitakami Mountains

Geological distribution of the 
Kitakami Mountains

Hitokabe Granite

Senmaya Granite

Orikabe Granite

Inai Group

Tohoku Map

RIP

The plan: Around 50km

Approx. 5km Approx. 5kmApprox. 10km

This 
comes 
later

This 
comes 
later

20km

I se
e
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Construction on the ILC is reaching its final stage. 

It’s almost time for research to begin. 

Laboratory equipment from overseas is being 

shipped to the ports of Tohoku. 

Equipment is assembled onsite but very large 

equipment is transported carefully to a 

construction site. 

Icchan and 

Secchan are 

giving it their all.

Ah, a decade has 

passed. I assume you're 

both university 

students. 

The ILC’s construction 

seems to be steadily 

progressing.

Experimental facilities will 

be built underground and a 

research city above ground.

Teach meTeach me Higgs Sensei,Higgs Sensei,

10 years 

later
10 years 

later

underground

tunnel 
construction

Time travel into the futu
re

Engineers and 

researchers are 

flying in from 

abroad!

Icchan is studying the 

food industry at 

university.

His father is 

working on 

the ILC tunnel’ s 

construction.

Secchan 

Studying 

physics to 

work at the 

ILC

part 
manufacturing

bus shuttling 

researchers

pavement 

work

Tohoku Shinkansen

civil engineering 
work

unloading

Cargo ships 
from overseas

assembly 
plant

land 
transportation
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I opened a 

restaurant in the 

research city.

I’m working 

at the ILC 

laboratory

I gather local 

students and hold 

Science Cafés. 

At the ILC, in addition to researchers, 

many people are involved in 

equipment maintenance, information 

processing, and IT, and there are a 

variety of career options, including 

facility maintenance and support for 

researchers.

Sometimes I 

need to speak in 

English.

I’ve got the 

hang of it now. 

Many of the researchers seem to 

live nearby.

I’m sure when they arrived, they 

were worried about the language 

barrier with the locals, but now 

they are great friends.

Oh! Restaurants, public facilities, 

and road signs are all 

multilingual.

Experiments and research are 

progressing, and various fields 

are actively working together

Teach meTeach me Higgs Sensei,Higgs Sensei,

20 years 
later
20 years 
later

Time travel into the future
Chef-Icchan working at 

his restaurant

Secchan lecturing 
at a Science 
Cafe event,

Researcher
Information 
Processing

Maintenance 
Support 
Technician

Cook

Tea Ceremony
Cultural 
exchanges 
are 
flourishing

It seems like a 
lovely 
community for 
everyone to 
live in.

I taught 
researchers from 
abroad how to 
throw away the 
trash.
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Companies from all over the world are 

expanding into Tohoku to take 

advantage of the ILC’s technology.

Local companies are also involved in 

the development of ILC equipment and 

are now active as global companies.
We are introducing local meat, 

vegetables, and seafood to people 

from overseas!

Today's tour includes cooking and 

eating freshly prepared scallops 

and oysters from the Sanriku Coast.

It has become a real hit with 

international researchers!

The ILC’s length has been 

extended, the 

equipment’s technology 

has advanced, new 

research has begun, and 

the experiments are 

continuing!

I discovered a 

new elementary 

particle and won 

a Nobel Prize!

The ILC research not only produced the experimental 

results that were initially expected but yielded results 

that were unimaginable. These outcomes will benefit 

everyone in their daily lives.

ILC facilities and 

Hiraizumi World 

Heritage sites are 

becoming popular 

for junior and high 

school trips.

Teach meTeach me Higgs Sensei,Higgs Sensei,

Time travel, 

further into the 

future

Time travel, 

further into the 

future

Linear Collider 

Field Trip

(Secchan is 60 years old)

Higgs Sensei 
(age 100)

*claps*

*cheers*

Icchan

Chef Icchan

Researcher Secchan

Se
cc

han Nobel PrizeSe
cc

han Nobel Prize

Issued by the ILC Promotion Division, Mayor’s Office, Ichinoseki City, Iwate Prefecture

7-2 Takeyama-cho, Ichinoseki, Iwate 021-8501

 TEL 0191-21-2111　FAX 0191-21-2164　URL https://www.city.ichinoseki.iwate.jp/ilc/
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