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Project Background



Project goal: Extend measurement of cross section enhancement
- outstanding question about source of enhancement
- few measurements for ’Li("H,a)
- more for 2H + °H

- exploratory

Potential benefit to power generating fusion technology
- directly
- wall materials
- fuel breeding
- other?



Theory



Nuclear Fusion

Inelastic scattering of nuclei




Nuclear Fusion

Inelastic scattering of nuclei

Must overcome, or tunnel through, coulombic barrier
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Nuclear Fusion

Inelastic scattering of nuclei

Must overcome, or tunnel through, coulombic barrier
Reaction is probabilistic

o(E) = @exp (—\/?) (1)

- S(E) Astrophysical S-factor
- E is the CM energy

- Eg is the Gamow Energy— Eg = (maZqZp)?Mampc? /(Mg + mp)



Measured Cross Sections

Measured values of cross section for selection of reactions of interest
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Cross Section Enhancement

Electrostatic Screening
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Cross Section Enhancement

Electrostatic Screening

Channeling and Anti-channeling

- Figure by Bagli et al [1]
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Cross Section Enhancement

Electrostatic Screening
Channeling and Anti-channeling

Equation

_S(B) Eg
Oenh = mexp <— Er Ue> (2)

Where U, is enhancement energy
F _ Uenh (3)

Obare
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Energy Enhancement Nomograph
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Beam-Target Experiments
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Determining Cross Section

Thick Target Yield
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"H + ’Li Measurements in Litterature

Beam Target Measured Ue (eV) Ref.
L Kapton <600 [2]
"H—Pd,, <300
Graphite ("HCy5) 10 003(400) (3]
"HPd,, /¢ 3600(700)
TiH 3900(400)
THWoy3 4 5900(900)
H "LiPdge 3790(330) (4]
"Li,WO, 185(150)
“Li 1280(60)




Initial Results




Samples Tested

Material Chem. No. Angle Range
Form. Samples (°)

Lithium Tungstate Li,WO, 4 0

Lithium Manganate LIMn,O, 4

Lithium Titanate Li,TisOq, 4

Lithium Iron Phosphate LiFePO, 4

Lithium Flouride LiF 1 =015 =

Lithium Niobate LINDO; 2




Sample Preparation

- Powdered samples
pressed

- Aluminum cup for support
- 15min under 10* kg

- Processed and shipped
under atmosphere

- measurements contracted
out to Western University
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Western Beamline Configuration
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Western Experiment Parameters

Energy keV Dose uC Fixed Moveable
80 100 Area mm? 50 450
100 100 Solid Angle sr 0.037 0.380
200 20 Dist. to Targ. 6.9 6.9
500 5 il

1000 1 Angle. © 10 70
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Measured Results: Raw Yield
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Measured Results: Integrated Yield

Integrated Yield (abs.)
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Measured Results: Amorphous
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Measured Results: With C
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Measured Results: With Crystalline Targets
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- Beam current nA— long runs - low counts at low energies

- High cost limited runtime - need more energy steps 26



Next Steps




Extending Measurements

Transitioning to in-house
beamline

- higher current TmA

- will conduct more
measurements in smaller
energy steps
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Thank You— Questions?
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Nuclear Reactions Table

Reactants Energy and Products
Pathways

WL 2 “He +
17.2 MeV 8.6 MoV

oo+ "B 3 “He
8.68 MeV 5 o Mey
50 %

24 N 24 3H Iy
S 1.01MeV 3.02 Mev
50 %

+ 3He + no

3.27 MeV

0.82 MeV 2.45MeV
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