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Searching for resonances in the 
unbound 6Be nucleus

Kyung Yuk Chae
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1H + 1H → 2H + e+ + νe

2H + 1H → 3He + γ

3He + 3He → 4He + 21H 3He + 4He → 7Be + γ

7Be + e- → 7Li + νe

7Li + 1H → 24He

7Be + 1H → 8B + γ
8B → 8Be + e+ + νe

8Be → 24He

Proton-proton chain

Junker et al. (1998)
Bonetti et al. (1999)
Kudomi et al. (2004)
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3He(3He,2p)4He reaction

Motivation

Bonetti et. al.

rise in S-factor 
at low energy

- electron
screening

- resonance
in 3He+3He
system

Guimarães et. al.
9.6 MeV

Ue = 490 eV > Uad = 240 eV
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7Be(d,t)6Be
Ebeam = 100 MeV

1.0 mg/cm2 CD2 target

14o < θlab < 32o
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Counts & Cross Sections
θlab=19.9°

θlab=19.9°
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Sequential Decay (3-body continuum)
7Be + d → X + Y* → X + z + t

Two-step process
- pick-up by 7Be forming an

intermediate state
- decay of the intermediate state

Continuous distributions
- incomplete reconstruction of

kinematics
- triton energy depends on

recoil particle’s emission angle
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Phase Space Model (PSM)
- collision with high energy
- energy will be released in small region
- distribution of energy
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Upper Limits



Aug. 21, 2007 Frontiers 2007 9/9

Thank You
ORNL

UNC

IUAC, India

U of São Paulo

Rutgers

ORAU

TTU              

CSM

UTK/ORNL

D.W. Bardayan, J.C. Blackmon, M.S. Smith

A.E. Champagne, R.P. Fitzgerald, D.W. Visser

J.J. Das

V. Guimarães

K.L. Jones, S.D. Pain, J.S. Thomas

M.S. Johnson

R.L. Kozub

R.J. Livesay

Z. Ma, C.D. Nesaraja


	Motivation
	7Be(d,t)6Be
	Counts & Cross Sections
	Sequential Decay (3-body continuum)
	Phase Space Model (PSM)
	Upper Limits
	Thank You

