
Welcome



Welcome

RI Beam Factory (RIBF)

RIKEN Nishina Center for Accelerator-based Science



Welcome

RIKEN Nishina Center for Accelerator-based Science

RI Beam Factory (RIBF)

RNC and RIBF
Tohru Motobayashi







(construction)

(construction)

(R&D)

RIKEN RIBF (RI Beam Factory)    -- -- radioactive isotope beams  (new generation) 

June 2019 Catania

experimental 
equipment

345 MeV/nucleon
up to U (2006-)

135 MeV/nucleon
for light nuclei (1986-)
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projectile fragmentation
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SAMURAI

C: Cyclotron (accelerator)
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(R&D)

a new generation RIB facility in operation
with world highest capability of providing beams of unstable nuclei

experimental 
equipment

345 MeV/nucleon
up to U (2006-)

135 MeV/nucleon
for light nuclei (1986-)

RIKEN RIBF (RI Beam Factory)       -- radioactive isotope beams 

160 M$ 400 M$

RIPS (1990-)
~50 MeV/nucleon

BigRIPS (2007-)
~200 MeV/nucleon

RIKEN RIBF
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accelerator facilities in the world with similar purposes
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electron cloud

~10-10 m

Nucleus

~10-14 m

proton

neutron

Atom 

proton (neutron) : ~2000 times heavier than atom
mass of matter ~ mass of nuclei

S. Shimoura

very small, invisible (at the moment)

No!à mass of the universe? 
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atomic number
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Periodic table of the chemical elements    



Press conference on the name of 113th, December 1st, 2016
2019 ����

Nihonium, the 113th element 
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Nh Mc        Ts Og

113, 115, 117, 118 – Dec. 2016
Nihonium, Moscovium, Tennessine, Oganeson

symbol
atomic number
(proton number)
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Nh Mc        Ts Og

113, 115, 117, 118 – Dec. 2016
Nihonium, Moscovium, Tennesin, Oganeson

Nihonium Street in Wako
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RIKEN RIBF (RI Beam Factory)     production and identification of Nihonium

June 2019 Catania

element Z=113 Nihonium (Nh)
-- produced by 70Zn+209Bi fusion at ~5MeV/nucleon 

Synthesis of Nihonium ç creation of nuclei of 113 protons
by nuclear reactions
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RIKEN RIBF (RI Beam Factory)     production and identification of Nihonium

June 2019 Catania

element Z=113 Nihonium (Nh)
-- produced by 70Zn+209Bi fusion at ~5MeV/nucleon 

Synthesis of Nihonium ç creation of nuclei of 113 protons
by nuclear reactions  -- school program
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element – proton number = atomic number
nucleus – proton & neutron number (isotope)

278Nh (Nihonium) etc
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?

Nucleosynthesis in early universe

Nuclear burning
in stars
����

Temperature decrease as expansion of the universe

ß

now
~14 Gy

History of the universe in one page   -- average temperature



Particle
Physics

Nuclear Physics Astro Physics

0.0001sec after the Big-Bang

Quark Gluon Plasma
The first element

Protons and neutrons

Light

Nucleus

Super Nova Explosion

to create
Heavy (>Iron) Nucleaus

or ….
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Your future is full of glory. 
A lot to discover.

RIBF

J-PARC
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HIAF (China)RAON (Korea)
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