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Introduction




Nuclear Scattering Reaction and AE-E Technique

U(T”) = UC(T) + UN(T)

UN(r) = V(r) + lW(r)
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Experimental Details

Tablel AE-£ Detectors’ Operatmg Cond-t-ons_,5§z§z§3§3§5§3§3§5§3§3§5§3§z§z§z§5§5§5§§§§§§§§§§§§§5§5§3§3§5§3§é§5§3§5§5§5§5§5§5§5§3§5§3§3?5§3§3:§§5§§3§

Voltages (V) Current (uA) | Gain [N
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Fig. 1 : Schematic Lay-out of EN Tandem Van de Graaff Accelerator
of iThemba LABS (Gauteng).
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schematic diagram.




Results and Discussion

> Cahbratlon of energy spectra are' determlned by estlmatmg WhICh peaks correspondé@é@
—to— known Ievels at accuracy of30-50Kev. s




Results and Discussion Contd.

Table 2: Reactions observed in the present experiment

Ch | Q-Value Type of Peak Energy Calibration
= (MeV) scattering (MeV) (MeV/Ch)

p(eLi . p)eLi Elastic 6.593 0.023429
2 p(éLi, SHe)*He 4.020 Reaction 11.887 0.024062
3 "9B(Li , *He)'°C 8.0803 Reaction 25.890 0.02328
4 '9B(Li , “He)'2C 23.713 Reaction 39.336 0.024318
5 10B(eLi, oLi)'B 0 Elastic 15.974 0.025019
6 1O (8L , ©Li)1¢O 0 Elastic 17.423 0.024367
7 28Si(6Li , 6Li)#8Si 0 Elastic 18.495 0.023234
8 '9B(Li , "Be)’Be - 0.980 Reaction 12.911 0.024509
9 1OB(Li , 'B)Li 0 Elastic 12.583 0.028532
10 '9B(Li , 12C)*He 23.713 Reaction 11.503 0.029129



» (a)and (c) acquired
at high gain 1K, (b)
and (d) acquired at
low gain 500.

(a) and (b) with

stop energy; (c)
and (d) with total
energy (applying
Eqg. 7)
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Fig. 6: 2-dimensional AE-E spectrum of 5Li + 9B reaction products showing projectile-like fragments
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Results and Discussion Contd.
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Energy Spectra (Z=1)
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Fig. 8: 1-dimensional Spectrum for Proton (H) Z = 1, High Gain. Peak Energy in MeV 12



Energy Spectra (Z=2)
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Energy Spectra (Z=4)
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Fig. 11: 1-dimensional Spectrum for Beryllium (Be) Z = 4 High Gain. Peak Energy in MeV
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Energy Spectra (Z=5)
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Energy Spectra (Z=6)
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Summary and conclusion

» The scattering °Li + 1°B reaction
experiment was performed using the 6
MV EN Tandem Accelerator of iThemba
LABS Gauteng.

Due to high energy resolution of AE-E gas
ionization detector, coupled with effective
electronic system and geometry E _, (°Li) =
20 MeV, U,,, = 35°, led to Low-Z elements
and isotopes were identified such as:
protons (1H), 3He, and 3He,, SLis,
2Bes, 19B;, 12C, and

13c,.

» Cross — section of the reaction can further
be determined which will provide more
information on the nuclear properties.

Potential Applications

Provide experimental information on the
parameters describing the structure of
nuclei, mechanism of nuclear reaction and
nucleus-nucleus interaction.

Validate the use of high resolution AE-E
spectrometer technique in charged particle
energy discrimination and identification at
a geometric condition.

Provide experimental base to confirm the
prediction of a 2"+ excited state 2 MeV
above the Hoyle state.

Applied to production of isotopes in
industry, agriculture, medical, etc.

Protons, High-Let Sources and Boron
Neutron Capture Therapy
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