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LPPFusion Launches Sixth Stock Offering
On November 3, LPPFusion, Inc., (formally Lawrenceville Plasma Physics, Inc.) announced the launch of its
sixth stock offering. This is an offering of 20,000 shares at $125 per share to raise $2.5 million. “The purpose of
this offering is to allow us to increase our budget, hire additional staff and complete the Phase I research needed
to reach our first goal of demonstrating net fusion energy production in the laboratory, “explains LPPFusion
President and Chief Scientist Eric J. Lerner. “It will also give us the funds needed to prepare the transition
towards Phase II, the much larger development effort needed to go from a laboratory demonstration to a working
prototype Focus Fusion generator.” LPPFusion is working to develop nuclear-waste-free Focus Fusion
generators. This will be a safe, clean, unlimited source of energy that will be cheaper than any energy source now
available.
In previous share offerings, LPPFusion has raised $5 million. The per-share price on the new offering is a 25%
increase over the last offering. The LPPFusion Board of Advisors voted the price increase on the basis of the
significant progress made since the 2011 launch of the preceding share offering at $100 per share. During this
time, LPPFusion research has demonstrated the achievement of record–breaking 1.8 billion-degree temperatures,
identified key steps to increasing plasma density and made substantial progress in implementing those steps, and
has substantially increased its funding. These developments have, in the Board of Advisors’ view, reduced the
risks of investing in LPPFusion and thus justified the price increase.
In accordance with LPPFusion’s Shareholders Agreement, only the existing shareholders have the opportunity to
purchase shares from the new offering until December 1, 2015. After that, this offering will be available to all
qualified investors. To invest, US citizens, wherever they reside, and those residing in the US, must be accredited
investors, having an income of more than $200,000 per year or net assets of more than $1 million. Non-US
investors are advised to follow their own nation’s investment laws and regulations.
This announcement is not an offering to sell shares, nor a solicitation to buy them. The offering itself is made in a
Private Placement Memorandum, available on request to qualified investors. Those interested may contact
invest@lppfusion.com.
Coincidentally, a few days before LPPFusion’s announcement the US Securities and Exchange Commission

(SEC) approved new rules that will allow non-accredited US individuals to invest in offerings such as this one.
The new rules, which will go into effect in mid-2016 will allow anyone in the US to invest $2,000, or up to 5%
of their income or net worth (whichever is larger) in share offerings of small companies. Such offerings will be
able to raise only $1 million in any 12 month period. In addition, only 500 non-accredited investors will be able
to invest in a given company whose shares are not SEC-approved. Despite the restrictions, the new rules should
open up investment in LPPFusion to a larger number of people in the US.

Cooperation Aids Oxygen Elimination; Vacuum
Chamber Getting Titanium Nitride Coating
With the help of scientific collaborators, LPPFusion’s team is moving towards eliminating the sources of oxygen
in Focus Fusion-1’s vacuum chamber. The oxygen has been the key obstacle to progress in the experiment for
the past several months. While the pure tungsten electrodes installed in June are highly resistant to being
vaporized by the device’s currents, tungsten oxide is much more fragile. The vaporization of tungsten oxide and
tungsten bronze (a compound of tungsten, oxygen and the deuterium used to fill the chamber) adds large
impurities to the plasma, preventing the high densities needed for high fusion yield.
The LPPFusion team worked in October to identify the key sources of oxygen. We had already identified the
chromium oxide layer on the steel vacuum chamber as one source. Dr. Yee-Shi Chang, an LPPFusion investor
and solid-state scientist, pointed out that the few-nm-thick coating could not account for the nearly 30 mg of
oxygen we estimated was released in the chamber. One explanation for the greater amount is pervasive cracking
of the steel surface. This could greatly increase its surface area and thus the amount of oxygen relapsed from the
chromium oxide layer (which reforms swiftly whenever stainless steel is cracked). To eliminate the cracked steel,
the LPPFusion team worked with local machine shots and polished the steel surfaces, removing damage from
years of use.

Fig. 1 The bottom of the vacuum chamber (which is also the top of the drift tube, attached at central hole) was
eroded by ions beams and heavily coated with tungsten bronze after shots in September (left). After extensive
lathing and polishing, the part is almost pristine and ready to be coated with titanium nitride (right).
After polishing, the vacuum chamber parts were sent to be coated with titanium nitride. This coating will prevent
chromium oxide from coming off the steel when it is exposed to the plasma. Tests of titanium nitride with lasers
show that it can survive energy densities similar to those that occur in the FF-1 vacuum chamber without
cracking after hundreds of pulses. However, certain parts of the vacuum chamber, such as that closest to the end
of the electrodes, are exposed to higher energy fluxes. So, on the suggestion of Research Physicist Syed Hassan,
the team decided to extend the vacuum chamber with a 30-cm long cylinder, thus moving the floor of the
chamber three times further away from the ends of the electrodes.

Even titanium nitride has some oxygen adhered to its surface at atmospheric pressure. In the literature, this
oxygen is removed by baking under vacuum at temperatures as high as 400° C. Such temperatures would melt
the Mylar insulators next to the vacuum chamber so can’t be used in FF-1. However, Alex Mossman, an engineer
at General Fusion, another private fusion company recently shared an insight. Mossman, told LPPFusion’s
Lerner that, General Fusion had succeeded in removing oxygen with a 5-day bake-out at only 150° C - a
temperature that is safe for Mylar. The LPPFusion team will carry out this medium-temperature bake-out on
reassembling the coated vacuum chamber.
Both Lerner and General Fusion’s CEO Nathan Gilliland agree that such informal collaboration on technical
matters of mutual concern is good for all in the fusion field and have agreed to extend the collaboration to other
areas, such as interpretation of plasma spectra.
In any case, the team is confident they can reduce the oxygen level greatly. “We know that many others have
succeeded in getting rid of oxygen in their vacuum systems,” says Lerner. “It is just a question of our using the
best techniques available.”

Press Covers Private Fusion, But Misses Big Story
October saw a flurry of press coverage of private efforts in fusion energy, with a cover article in Time magazine,
and new articles in the New York Times, the Economist and elsewhere. The stories focused on the angle that
billionaires were funding fusion energy—Amazon’s Jeff Bezos funding General Fusion, Microsoft’s Paul Allen
funding Tri Alpha Energy and PayPal’s Paul Thiel funding Helion energy.
Unfortunately, the journalists missed the perhaps more interesting angle that the private fusion company that
produces the most fusion energy has no billionaire backers at all. That, of course, is LPPFusion. Even though this
company was only mentioned in the Time article and not featured in any of them, the published results of the
various companies tell a very clear story. At the moment, LPPFusion’s FF-1 device produces 100 times more
fusion energy production per unit of energy input than any other private fusion effort.
“Of course, being ahead right now does not mean we will win the race,” says LPPFusion’s Lerner. “And we are
not yet close to where we want to be—more fusion energy output than energy input to the machine. But it should
be newsworthy that the company with the least money spent so far has the best published results.” It is notable
that while the mass media have focused on better-funded efforts, science magazines such as Nature and Science
have featured LPPFusion in their stories.
One newspaper article in the past month did feature LPPFusion: The Israel Times ran a story that described
LPPFusion President Lerner’s initiative with other scientists for a “Fusion for Peace” collaboration between Iran,
the US and other countries. The story also featured the ongoing scientific collaboration that has developed
between LPPFusion and researchers in Iran.

Figure 2. This graph shows the current results of the three routes to aneutronic fusion, compared with the goal
of net energy. Temperature in electron volts (plotted as a logarithm) is vertical axis (1 eV is equivalent to
11,000 C). The product of density and confinement time (n t) is plotted horizontally, also as a logarithm, Right
now, LPPFusion is the closest to the goal.

