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kT ~ 1 keV

sun
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Stellar burning itself i= nuclear process.
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4p => α (+e+, +ν, -e-)
Q+���"(�*,~26 MeV
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P12 = ρ1ρ2 σv

σv = 8
πµ12 kT( )3

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

1/2

dEσ (E)E exp − E
kT

⎡
⎣⎢

⎤
⎦⎥∫

v

σv
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�
T = 1.5 x 107 KO�'Pà kT = 1.3 keV (EG = 20 keV)

 η = e2Z1Z2 / vS =σE exp[2πη]
ENJ
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σ
Gerge Gamow
(1904-1968)
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T: +25%

σv = 8
πµ12 kT( )3

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

1/2

dEσ (E)E exp − E
kT

⎡
⎣⎢

⎤
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light blue: Maxwell-Boltzmann ��
orange: �
	
purple: �
�	%	������&

�"!��%1904-1968)
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kT=41 keV
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kT=1.2 keV
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	$# 2H + 3H à 4He +n 2+/#J3�3He+3He à 4He + p + p2%
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by LUNA collaboration
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3He(3He,2p)4He ���pp chain���
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S =σE exp[2πη]
 η = e2Z1Z2 / v
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�B����� à 8Be (à 2a) + n + e+
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P-P 
�
��4p à a+2e++2ν+26.2MeV)

I   p(p,e+ν)d(p,γ)3He(3He,pp)α
II  3He(α,γ)7Be(e-,νγ)7Li(p,α)α
III 7Be(p,γ)8B(e+ν) 8Be*(αα)

8B 	������
7Be+p à 8B+γ

8B à 8Be*+e+  + ν
8B ���� � ��#%� 1/3-1/2?
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8B+γ à 7Be+p
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P-P 
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��4p à a+2e++2ν+26.2MeV)

I   p(p,e+ν)d(p,γ)3He(3He,pp)α
II  3He(α,γ)7Be(e-,νγ)7Li(p,α)α
III 7Be(p,γ)8B(e+ν) 8Be*(αα)

8B 	������
7Be+p à 8B+γ

8B à 8Be*+e+  + ν
8B ���� � ��#%� 1/3-1/2?
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8B+γ à 7Be+p
���!

���
�
��	���	�� -- 8B��



FY2019 ����

��RI
�����	
�



(construction)

(construction)

(R&D)
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(construction)

(construction)

(R&D)
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135 MeV/nucleon
for light nuclei (1986-) 350 MeV/nucleon

up to U

~5 MeV/nucleon

pol. d beams

2006 * 12 �� "����
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(8300 t) 
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(construction)

(construction)

(R&D)
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http://www.rarf.riken.go.jp/enjoy/RIBFbeam.html
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http://www.rarf.riken.go.jp/enjoy/RIBFbeam.html


26%?CE>D@=�- 7Be+p à 8B+g
�6I
HB6��-< à 8Be (à 2a) + n + e+

7Be6���F	�� 50�G E/:03�$+#,)
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