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National Academies of Sciences will be producing a report which outlines a road 
map for the US fusion program. And my expectation is that that will come out 
and say they should target a low-capital-cost, high-innovation program to try to 
bring down the cost of power stations. So that's what the US is doing.  

 And then the last thing that's worth mentioning is that there's a really buoyant 
and ever-growing private sector. So everything I've talked about so [00:13:30] 
far has been publicly funded programs. But there's actually quite a lot of money 
going into private sector as well, now, where you can see the market has 
increasing appetite for investment in fusion. And if you go back maybe 10 years, 
it was largely philanthropists and people who really wanted to change the world 
who were investing in fusion. And now, you're getting oil and gas majors and 
sovereign wealth funds and private equity backers putting money into fusion. So 
the right types of investors, a much broader portfolio of investors.  

 And a few of the interesting [00:14:00] projects. So here in the UK is a company 
called Tokamak Energy, and in the US, a company called Commonwealth Fusion 
Systems, both of whom are looking at high-temperature superconducting 
magnets. That in principle is a really great thing for fusion. So to make fusion 
happen, you need big magnets. This would allow you to go to the strongest, 
highest magnetic field magnets that could exist in the world, which is a good 
thing for fusion. It allows you to get a lot of fusion power. And if they can deliver 
that, it's [00:14:30] really quite transformative in our field. So those are two 
projects to really watch out for. 

Paul Thies: So when I was watching your video speech to the Royal Society, you explained... 
And for our audience at home, magnets are super important in fusion because 
of the effect that they have to stabilize, as I understand it, the atoms so that 
they can create that 150-million degree energy source without [00:15:00] just 
melting through the Earth or through the facility. So the magnetic field is super 
important. Now, in that video, Ian, you talked about the five main challenges for 
bringing this technology to reality. Can you briefly share those with our 
audience? And what have we learned from the development or failure of other 
first-of-kind breakthroughs to speed up development? 

Ian Chapman: So the five big challenges that I talk about [00:15:30] for delivering fusion, the 
first in some sense is the one that people have heard about, is that we have a 
fuel which is 150 million degrees. So, 10 times hotter than the center of the sun, 
which sounds crazy. But we do that every day. And we do it, as you say, by using 
very big magnets, the biggest magnets that we've ever created here on Earth. 
And they effectively levitate that fuel. So you can't let that fuel touch the walls 
of the machine, because it would just instantly melt. Right? So you levitate it. 
You hold it away from the wall using these big magnets. 

 The second big challenge is [00:16:00] that ultimately, some of that heat does 
escape. So like every fluid, water going down a pipe or air going over an airplane 
wing, there's some turbulence in them. And when you have a gas which is 
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thinner than air but hotter than the center of the sun, unbelievably, it has a bit 
of turbulence in it. Right? There's a bit of instability. And so some of the heat 
gets out to  
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before Christmas, in [00:25:00] both of those documents, fusion is mentioned. 
And fusion is an aspiration for the UK government. And they have a concerted 
policy and investment, and thinking about all the enabling factors that they 
need to do, like finding a site for a power station and making sure there's a 
regulatory environment and framework. So the government are really taking it 
very seriously. And they're doing all the enabling things that they need to do. 
But still, the prominence in the wider general public and policymakers at large is 
definitely not there. And [00:25:30] we as a community need to work hard to 
demonstrate the value of fusion and why it's so important, the things that we've 
discussed today, and could be so influential in tackling this net-zero climate 
emergency that we face that is, in my view, the biggest thing that our 
generation needs to solve. 

 In terms of why it doesn't get the right level of attention, I think partially, this is 
down to public relations mistakes that were made in the past in fusion. 
[00:26:00] So back in the '60s and '70s, there were very bold claims about 
delivering fusion in the next few years. Now, that never happened. And now, 
fusion has this narrative around it that it's always 30 years away and always will 
be. And so a lot of people that do know about fusion have written it off and said 
it's always tomorrow's technology. But actually, the field is evolving enormously. 

 And ITER will demonstrate a big net gain. It will show a lot more power out than 
put in. [00:26:30] And as Clive has said, ITER starts in five years. Five years is not 
forever away. It's five years. And all of a sudden, fusion is going to be on this 
scale, working on this scale, showing that you can have fusion on a commercial 
scale. And that will be a step change for our community. Genuinely, it will be. 
Because you're already beginning to see market appetite uptick. But when ITER 
works and demonstrates that fusion really can happen, I think you'll see that 
really exponentiate. 

Paul Thies: And it seems like there's a bit of a zeitgeist going on, too, [00:27:00] where 
people are getting serious about energy production and the environment. And 
so the market is much more open to it than maybe they were in the '60s and 
'70s. Yeah. So, Clive, same question for you and just want to get your insights as 
well, the level of attention that it gets from the media and interest from 
policymakers? And what can we do to change that?  

Clive White: Yeah. Ian's covered, I think, many of the key points, so just a couple of extra 
[00:27:30] ones from me. So if you look back at the way that public awareness 
of climate change has increased over the last five to 10 years or so, that's going 
up exponentially. And I think COP26 later on this year in Glasgow in UK will help 
to sharpen both individuals' interest, and also the global political community's 
interest as well. And I think that will potentially be a real galvanizing force to get 
some more momentum behind climate change. And with that will come the 
search for the energy sources that are going to give us the [00:28:00] carbon 
reduction that we need. Whether it's fusion or fission, they are zero-carbon. 
Wind and solar, zero-carbon.  
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