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is because of the sun. And it affects the world around us, our technical world, the way we
interact through spacecraft or way we communicate all those kinds of things, some
complex.

Sophie Lane
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Louise Harra  02:47
It's more in depth than that you've got you can especially resolve it. So you can actually
see really high resolution detail. So you can't see that in other stars yet, something you will
be able to. But there's a lot of crossover as to Wistar as you can see, basically the sun all
stages of its life. Whereas the sun, we've got it at one point in time. But we can observe
the dynamics, the activity, we can observe the solar cycle, we can observe really fine scale
structures that are more dynamic and will heat up plasma. And we can observe the huge
eruptions that occur that can affect the Earth's environment. So we can observe those
things that are really challenging to do and stars, but we know they impact exoplanets.

Laura Hewison  03:28
So those eruptions that you're talking about, how do they affect the earth? Because we
don't well me as a person who does is like Oh, yes, nice tan on the beach. That's about my
kind of the further is that I go for its sun worshipping. How does the eruptions that happen
affect what's going on in my life?

Louise Harra  03:50
So in your life as well, obviously, you can get a nice suntan. I'm very pale. Me too. So the
way it would affect your day to day life is we are completely reliant on spacecraft these
days. So although you may not confess to it, you're a spacecraft user. Excellent.

Laura Hewison  04:12
I've got a TARDIS out the back Actually, it's today.

Louise Harra  04:16
So using your debit cards, using your phone, watching the TV using aircraft like me to be if
you're on ship, all those kinds of things, drilling for oil, all those kinds of things. We'll be
using spacecraft.

Sophie Lane  04:30
I'm going to put in my Instagram bio that I'm a spacecraft user, where you are.

Laura Hewison  04:36
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well. And the electronics, any sensitive electronics, you bombard it with high speed solar
wind, that kind of capacity to be affected. See, I always kind of thought

Sophie Lane  07:24
this is probably somehow meant to, you know, have a physics degree and remember
things but I always thought that spacecraft because there was there's just not a lot of stuff
in space compared to here that they could just sort of carry on as they are without much
interruption like is this because they're so close to us, or is it is space such is the fact that
space, the vacuum is that sort of space is true,

Louise Harra  07:44
this is a vacuum, but you still have part of the sun in it, if you like and that can even be felt
right at the edge of the solar system. So the Voyager spacecraft that were launched in the
70s are just one of them is already headed out of the solar system, the other ones just
about to head out of the solar system, they can still sense the solar wind. So you've still
got it's very low density, it's very low. It's such that you wouldn't be able to feel it. But it's
still there. And the difficult thing is the particles are charged. So if you've got charged
particles near electronics, that's where the danger comes in.

Laura Hewison  08:22
So how often are we looking at, say a big solar weather event or a big eruption? Is it kind
of every week, every couple of weeks?

Louise Harra  08:31
It varies with time. So there is something called the solar cycle, which varies over an 11
year period. And the peak period is during the peak of that. But even when we're at a
period now where the sun's relatively quiet, I was about to ask what what what's he been
up to lately. But even with that, we've had some cracking Aurora have appeared in the
past week. So when when you see an aurora, you know that the sun is dancing somewhere
another?

Sophie Lane  09:02
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can give a probability that an event will occur. But then the additional problem is whether
it'll have a big impact on us because we are so tiny compared to the sun. That that's that's
another difficulty in predicting that.

Laura Hewison  13:38
I wanted to kind of ask, actually, you know, we have this very symbiotic relationship with
the sun that gives us life. But it is just one star out of millions and billions and trillions out
there in the universe. Is it particularly special if we kind of just got really lucky here and
just like next to the best star in the entire universe? Or are we just our favorite? Or Or have
we just kind of you know, happened upon one that's just very normal, but it happens to do
what it does for the earth. It's actually quite a dull star in the grand scheme of things. So
we like it.

Louise Harra  14:17
We like it. And it is a very beautiful thing. But it's a middle aged star that's kind of not too
active, not too quiet. It's sort of in the middle

Laura Hewison  14:28
like taking long walks on the weekend and having a nice pub lunch on Sunday.

Louise Harra  14:32
So it's not you get other stars where they might have blaring in coronal mass ejections
from it would make life very hard to exist on its planet. So yeah,

Sophie Lane  14:41
I was gonna say is that why we exist? Because it's like, like we thinking, Oh, that's that we
have a boring son. But if if we had a really we had a really interesting we had a teenage
son that wasjust like super erratic, raging on the weekends and then like sleeping in till
midday every, every day. So good.

Louise Harra  15:00
But I think it's partly our location to is the main thing that we're not. When if we were
Mercury's distance, right, it would be very challenging so that that's where we're sending
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our spacecraft. And that's not somewhere I would want to be. We send a spacecraft. But
you can survive there.

Sophie Lane  15:18
Yeah, so the we send spacecraft close to the sun to understand space weather. But how
do we build spacecraft that can survive space weather without knowing what it is?

Louise Harra  15:29
Okay, so the main problem with being close to the sun is the heat. So that's the main issue
with it. Because no matter where you are in the solar system, you'll still get space weather.
But the closer you are to the sun, you're going to get the temperatures increasing?

Laura Hewison  15:45
I would say I wouldn't I would. Tna
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to do and what you specifically did, because this is fascinating. Okay, so

Louise Harra  17:28
this project has been going on for quite a while. And one of the reasons to be going on for
quite a while, it's because of the heat shield to get that right. So the spacecraft has been
built just a bit north of us and Stevenage by Airbus, defence and space UK. So people
don't think a lot comes out of North London, but this spacecraft that will be blasting to
the sun will be. And then on board, there are a suite of instruments on board and half of
them will be seeing the sun and half of them will be touching the sun. They're actually
going to touch it. Anything that flows past the spacecraft, the instruments be touching,
measuring all different kinds of things from those past now

Laura Hewison  18:08
I'm just imagining a spacecraft

Louise Harra  18:12
sticking out, okay, because it does actually have a boom sticking out. So with instruments
on the boom.

Laura Hewison  18:19
And so what does the actual spacecraft look like? How big is it? Is it kind of, you know, is it
a massive thing? Or is it smaller than we would think it's about three meters high.

Louise Harra  18:31
Maybe a bit taller than that. So it is taller than us. And it's heavier than us together? So
yeah, so it's quite a big beast. And it's currently being going through its final testing in
Germany. No, we shake it, we heat it and make sure everything works under the shaking
and heating.

Sophie Lane  18:51
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Laura Hewison  24:17
Excellent. And and I saw that one of your areas of expertise is coronal mass ejections.
Correct. Is that like a solar flare? Or is it something slightly different

Louise Harra  24:31
coronal mass ejection, there are the eruptions that we're talking about earlier. It's just a
longer name description of them. So it's anything that is released from the sun mass
released from the sun, suddenly, including a solar flare. Solar Flare is a release of
electromagnetic energy. So it's a bright flash if you like. So it's more related to the
electronic magnetic energy whereas a coronal mass ejection is the mass. Oh, excellent.

Laura Hewison  24:58
That was and that's that's my takeaway from So

Sophie Lane  25:00
what else is being built at the malad space science laboratory that's related to this.

Louise Harra  25:06
So another instruments being built, there is a solar wind analyzer, which Chris Hogan is pi
off. And that will be one of the instrument that touches the sun. And in fact, you can see a
model offered in the Science Museum at the minute in their mission.

Laura Hewison  25:24
That's so exciting. Have you had a bit to do with the, with that particular analyzer and

Louise Harra  25:30
not me, but we're, what we're doing noise, the two groups, so the solar wind analyzers in
the space plasma group, and I'm in a solar physics group, where it's starting to combine
the science together to lead up to using both our instruments together once they're there,

Laura Hewison  25:47
and then you will start the solar and space weather forecasting channel. And you'll be
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