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1. 3-parameter formula for fusion

cross-section of light nucleus

Ur + iUi a(£)

3 parameters for light nucleus
fusion model (non-elastic scattering):

Ro: the radius of target nucleus
Ur: the depth of nuclear potential well

Ui: the imaginary part of nuclear potential well
(describes the absorption of the well)
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D+T Fusion Cross Seclion (Barns)

T+T Fusion CrossSactan (Bam)
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3-parameter formula for fusion
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1.

3-parameter formula for fusion

cross-section of light nucleus

—o— (wi)=29.8, p+Li6—He3+Hed
—o— (wi)’=0. 226, d+Li6—Hed+He4

—+— (wi)’=0. 148, d+T--n+He4
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describes resonance
p + °Li, and d + °Li resonance at E~0
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2.  Selective Resonant Tunneling

Can we expect
6Li + p =>3He + *He

AtE~Q?

No!
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2.  Selective Resonant Tunneling

T —4w.
U(E) ~ 22 2 ; N
k"0" w. +(w,+1/67)
wi represent
absorption
At resonance T 4 of nuclear
O (E ) = well

wy =0, K26 (-w,)

e P2 ~1tp p<ZaZbez \/%) is Gamow factor, that is an

2T 28

extreme large number (> 103%)at low Energy.

. : AT~ Only weak
* Strong Interaction Wi 1 interaction

] ] _ will happen
e Weak interaction —w;~10739
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2.  Selective Resonant Tunneling

SLi +p =>3He +*He
w;~ 1, very heavy damping

Strong process Forbidden

Selective Resonant Tunneling

: °Li +p + e =>7Li + neutrino
i w; K 1,alomost no damping

Weak process Selected
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Next Questions:

1. What'’s the energy width of the resonance?
Does the energy width go to zero at E~0?

2. Imaginary potential well can’t describe weak
interaction. How to calculate the probability?

Method in Bethe’s Solar Energy model
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3. Bethe’s Solar Energy Model

Elastic Scattering--Weak Interaction

Y. Y. Neutrino
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Excited Nucleus Break- down
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Bethe’s Solar Energy Model

Al .
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3. Bethe’s Solar Energy Model

Reaction cross section from¥, toY¥, is (in unit of m?):

2
o(F) = £ I\Pf‘lfjdr

At temperature T, average over Maxwell distribution, the
reaction probability as below (in unit of m3/sec):

< olE]lv >= (7)3/2_[ gF(W)U N2 \sz" EXp[— o7 ]4721/
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3. Bethe’s Solar Energy Model

Resonance peak and resonance width:
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3. Bethe’s Solar Energy Model

We assume Eo=50eV* And T =1300k

1
~ _GET
WZ"
E, = (L yers _ o9 4oy
2ua,
ap =g [PLoslZ g ey
rIE,]

[t is a very broad way to proton
tunneling !

* In Lipinski’s patent, he claimed that he was able to detect the helium
when a low energy (50eV) proton beam was injected into the lithium vapor.
14
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3. Bethe’s Solar Energy Model

Reaction probability and Temperature dependence:

With parameters of °Li and p, and assumed EQ = 50eV, the reaction probability as
below:

Aisindependent with T, and T in Kelvin

[t is heavily dependent on Temperature !

This would have a positive feed-back effect as an
exothermic process.

15
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3. Bethe’s Solar Energy Model

The energy releasing

Li + p + e =>7Li* + neutrino + 6.468MeV

L ’Li*=>T + *He + 4.001MeV

The final reaction product may ’Li or T and *He,
The energy would be released by the kinetic of
these particles.
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The END


http://www.tsinghua.edu.cn/publish/newthu/index.html

(10) International Publication Number

WO 2014/189799 A9

(54) Title: HYDROGEN-LITHIUM FUSION DEVICE

SERIES 23 & 24 REACTION CHAMBER COMPONENTS

\ Proton Gun

Gas Flow
i —— Controller
Linear Motion \ o — O
Feed Through / .._.,.‘.‘.
I 7 H2
g
Load Lock Doot — Gas
=] 253
+— Evaporation
> Flange

(Gate Valve—»
~— Blank

M= == Gate Valve

+- Vacuum Gauge

Bellows

Roughing Purmp
10.8 L/sec

Turbo Pump
{1000 L/sec)

(57) Abstract: The Hydrogen-Lithium Fusion Device
(HLFD) includes a plasma generator that generates pro-
ton-lithium plasma within a reaction chamber. The plasma
generator includes a proton source and lithium source. In
one implementation, bias voltage is applied within the reac-
tion chamber. The bias voltage enables protons to fuse with
lithium ions in the proton-lithium plasma, whereby energetic
helium ion fusion byproducts are produced. Multiple config-
urations of reaction chambers containing protons and lithi-
um ions under conditions that yield proton-lithium fusion
are disclosed.

(72) Inventors; and

(71) Applicants : LIPINSKI, Stephen, A. [US/US]; 761 En-
cina Grande Drive, Palo Alto, CA 94306 (US). LIPINSKI,
Hubert, M. [US/US]; 761 Encina Grande Drive, Palo
Alto, CA 94306 (US).

(74) Agent: BEFFEL, Ernest, J.,, Jr., Haynes Beffel &
Wolfeld LLP, P.O. Box 366, Half Moon Bay, CA 94019

(US).


http://www.tsinghua.edu.cn/publish/newthu/index.html

