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逆運動学での実験
* 核内2核子系(pn , nn) と、陽子標的との”後方”弾性散乱
* αを spectatorとした場合
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全て前方

全く同じ実験セットアップで
6Li と 6He の比較を
Systematicエラー少なく
行える。



06.6/8理研WS あ吉田 3

0

20

40

60

80

100

0 50 100 150 200

θ p [d
eg

]

E p [MeV]

180
150

120
90

60

30
0

Ed [MeV]
0 50 100 150

0

20

40

10

30

θ d [d
eg

]

180

150

120
90

60
30

0

1

10

100

0 50 100 150

dσ
/d
Ω

 (m
b/

sr
)

scattering angle in CM

p+d elastic scattering at E
d
=140 MeV

p

d
d

p

exchange mechanism

K. Sekiguchi et al.,PRC 65,034003,2002

d+p -> d+p 反応の運動学
赤：Ed = 70MeV/u での運動学

後方散乱（θCM≥130°）

青：6Li核内の重陽子（’d’+p->d+p) Fermi mom. σ~
45MeV/c

6He核内のnn系（’nn’+p->d+n) も同様な
運動学

θd≤30°, 20≤Ed≤40 MeV

θp≤30°, Ep≥100 MeV

θCM

θCM
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106　Hz での測定のため、
検出器は、Plastic シンチレータを用いた。
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実験装置

固体水素標的

固体水素標的

6Li, 6He

ｄ

ｐ,
ｎ

α
Low energy ｄ 用　タマネギ型検出器（２
層）
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SIMULATION
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α検出器

Plastic range counter
  3-Layers : 20,40,20mm
thick

超前方：αの識別

θ _ 4o の

αを選択
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p, n検出器

B  F

Thin plastic counter
   ( Charged particle ID )
+
Thick plastic range counter

Charged particle
veto

θ = 5o ~ 30o  の

p, n を選択

2-Layers : front, back  100, 100mm thick

Superimpose of neutron
identification from fragmentation
of 6Li and 6He.
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左前方：ｄの識別

d検出器

B F

Plastic range counter

SIMULATION

EXPERIMENTAL DATA

タマネギ皮　x　１２枚
θ = 5o ~ 30o  、2o step
2 Layers : front, back 10, 10 mm
thick

θ = 5o ~ 30o  の

low energy d

を選択

d

d
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α Eα > Ebeam (70 MeV/u)
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One Nucleon Exchange (ONE) Process

“Two Step” process  (6Li+p -> d + 5Li -> d + p + α)
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ここでまた、
須田さんに

バトンタッチします。
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3.1 Beam energy

Fig. 10 Time-of-flight and energy spectra of 6Li beam

EF2-F3(MeV/u)
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EF3-SHT(MeV/u)TOFF2-F3(ns)

TOFF2-F3(ns)

Fig. 10 Time-of-flight and energy spectra of 6He beam
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 4.2 Beam identification

Fig. 7     6He-beam and impurities Fig. 8     6Li-beam and impurities

For 6He-beam: impurities are 8,9Li For 6Li-beam: impurities are 4He, 7Be
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ΔE-F3 vs ΔE-F2 TOF(F2-F3) vs ΔE-F2

8,9Li
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6He
6Li
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4.1 Interfered reactions

   Fragmentation of beam particles

   6Li  + p           slow-d + 3He + d
   6He + p           slow-d + 3He + nn

    6Li   + p           slow-p + n + 4He + p

    6He  + p           slow-p + n + 4He + n

Two-step process

Main interference

   1n-transfer reaction (two-step process) going through
   unbound 5Li (or  5He) decaying into α-particle and p (or n)

     6Li  + p           5Li  + d         α + p + d
     6He + p           5He + d         α + n + d

ONE reaction

6Li  + p        α + p + d
6He + p        α + n + d
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d検出器
タマネギ皮　x　１２枚
θ = 5o ~ 30o  、2o step
2 Layers : front, back 10, 10 mm
thick


