Study of the nuclear reaction

Li+cH ->8Li+1H
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1. What is the angular distribution of 8Li

2. How big is the cross section for the 8Li
production




Two possible mechanisms

Formation and decay of a compound nucleus

Li+éH ->7Be* ->5L/+1H

Neutron Pick-up
’H

v — )

Proton is a spectator




Two Body Kinematics 1/2
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Entrance channel o\
Exit channel
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’Li+éH ->7Be* ->5Li+1H
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Two Body Kinematics 2/2

Angles and velocities in the LAB frame
and CM frame are correlated
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Proposed experiment @ LNL

7Li + 298P  Elab = 30 - 40 MeV

1.

2.

What is the implication of the binding energy on
the breakup?

What is the percentage of exclusive breakup in 7Li

1. Li—»> o + t

2. Channel with negligible pollution
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8nLP layout

4 PPACs
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The 8rlLP

Wall: up to 64 AMeV
Ball : up to 34 AMeV

0.5 AMeV for p and o
2-3 AMeV for 12C

Fission Fragments in ring E/F/G
CORSET (E. Kozulin group, FLNR)

Evaporation Residues (4 PPAC- PPAC)
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E- AE Technique

File Edit Yiew

matt E deltaE
Counts = 7, A82130E+05 Counts phove Th, = 6,988300E+05
HO Compression
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PSD Technique

Used for particles that stop in the first
stage of the telescope.
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Li+éH ->7Be* ->5L/+1H

} 190.749

BLi + 1H

Qgg = -190.749

16886.469
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Population of 5Li
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Hydrogen pollution in the Target

‘Li (25MeV) + 'H --> ‘Li +'H
Li (25MeV) + °H --> °Li +'H

e 7Li+ D ->H
oL+ H->H
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E-AE Particle Identification
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E-AE Particle Identification

. Program Vism __ —
Change ¥ ===» Y

Set 7 Threshold
Set Palette

WY Calitration

Y projection by Lines

Print Hap

Z = 0, 00000000E+00 -

DET #99 22.2°




Protons Enerqgy Spectra
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TR P

Singles 7Li

Bin Width = 1,00 1 Mew Y axis Limits
Area =0,396340E+05
< X > =0,100112€+03

Spectrum Normalization

DET #72 20.6°




Protons Enerqgy Spectra

DET #308 43.2°

. Program Vism.

Singles 7Li

Ein Width = 1,00
Area =0,542700E+04
< X » =0_876118€+02

Spectrum Normalization
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Set £ Threshold
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DET #261 102°

7 25Mel Li7 + CD2
Bin Width = 1,00

Area =0,937100E+04
< % » =0,435871E+03

B0 1080 12

DEH
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’Li+4H ->1H (Energy)

‘Li (25MeV) +°H --> °Li +'H
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’Li+4H ->1H (Energy)

‘Li (25MeV) + °H --> °Li +'H
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’Li+4H ->1H (Energy)

‘Li (25MeV) + “H --> °Li +'H
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Lab Angular Distribution for E1

‘Li (25MeV) +°H --> °Li +'H
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Lab Angular Distribution for E2
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Lab Angular Distribution for E3

‘Li (25MeV) + “H --> °Li +'H
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Lab Angular Distribution for E4

‘Li (25MeV) +°H --> °Li +'H
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Furthermore

1. Normalize X-Sections
2. Energy Checks for the Excited states
3. Convert to CM frame

4. Analyze U and a channels

. WHY ?




More Channels

/ Li(d p)°Li

’Li (d, ’He) °He

7Li(d t)°eLi




Candidate Reactions

°Li (1, p)8Li

oLi (3He, n) 8B
B (p, 1)°B

2¢ (15N 8L;) 9Ne




N (50MeV/A) + °C --> °Li + “Ne
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Elab (6L|) = 14 MeV

Ei, CHe) =7 MeV

Lab Energy (MeV/A)
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Elab (6L|) = 14 MeV

Ei, CHe) =7 MeV

n Lab Angle

°B Lab Angle
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Equiv. @nergies of reversed kinematics

E,.. (6Li) = 36 MeV

E, CHe) = 18 MeV

Cross section, mb

Incoming energy of D or He®, MeV
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oLi (36 MeV) +3He -> 8B +n

E,.. (6Li) = 36 MeV

E, CHe) = 18 MeV

n Lab Angle

——
°B Lab Angle
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617 (36 MeV) +3He -> 8B +n

°Li (36 MeV) + °He ->°%B + n
Elab (6L|) = 36 MeV T T T T 7 T 7 T T T T

E,., CHe) = 18 MeV

Energy (MeV/A)
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Marrs et al., PRC 8 (1973) 427

Accelerator Production of ®B Neutrinos*

R. E. Marrs, D. Bodansky, and E. G. Adelberger
Department of Physics, University of Washington, Seattle, Washington 98195
(Received 23 April 1973)
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SHe +6Li-> 8B +n
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FIG. 3. %He' current required to produce a flux of
0.74 x10% 8B neutrinos per cm? sec at a distance of 8 m,

using the SLi(®He,n)®B reaction.
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SHe +6Li-> 8B +n

®Li(®*He,n)®B

DYNAMITRON
TANDEM
FARMER and CLASS

MARRS et al.

Mc Clenahan et al., PRC 11 (1975) 370
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Qgg = -1.97468 MeV
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