00:00.469 --> 00:02.970

[SPEAKER_05]: [Automatic captions by Autotekst using OpenAl Whisper V3. May contain
recognition errors.]

So this is... Which building are we entering now?

00:02.990 --> 00:05.370
[SPEAKER_04]: We're entering R5.5.

00:05.410 --> 00:07.471
[SPEAKER_04]: The ISIS control center.

00:07.571 --> 00:09.411
[SPEAKER_05]: Which is, yeah, target station one.

00:10.531 --> 00:10.831
[SPEAKER_05]: Right.

00:12.092 --> 00:16.273
[SPEAKER_05]: And we go to radiation safety people to provide you the badge.

00:16.773 --> 00:17.033
[SPEAKER_05]: Right.

00:17.613 --> 00:20.113
[SPEAKER_05]: This is a model of ISIS.

00:20.413 --> 00:25.434
[SPEAKER_05]: Some parts from accelerator, like history.

00:26.295 --> 00:26.875
[SPEAKER_05]: Fantastic.

00:26.915 --> 00:27.075
[SPEAKER_05]: Yeah.

00:27.952 -->00:32.134
[SPEAKER_05]: To be honest, I'm not expert in accelerator physics and | cannot comment
everything.

00:32.194 --> 00:32.674
[SPEAKER_05]: No problem.

00:32.854 --> 00:34.695
[SPEAKER_05]: Also, maybe you know we have two parts.

00:34.715 --> 00:37.456
[SPEAKER_05]: We have neutron and muon source.



00:37.776 --> 00:38.877
[SPEAKER_05]: So I'm doing neutrons.

00:39.497 --> 00:40.977
[SPEAKER_05]: For muons, I'm not quite aware.

00:40.997 --> 00:42.178
[SPEAKER_04]: | have some basic knowledge.

00:42.238 --> 00:43.318
[SPEAKER_04]: Sure.

00:43.338 -->00:49.181
[SPEAKER_04]: But we just have a synchrotron dipole magnet, a muon target, a wild profile
monitor.

00:50.001 --> 00:53.042
[SPEAKER_04]: and insulated from the ion source.

00:53.682 -->01:00.763
[SPEAKER_05]: Also here there are some scientific highlights, but over quite a long time.

01:01.203 --> 01:08.964
[SPEAKER_05]: I'm a polarized neutron scientist at ISIS in Neutron and Muon
Instrumentation Development Group.

01:10.765 -->01:16.826
[SPEAKER_05]: The main part of my job here is to provide support for polarized neutron
experiments.

01:18.283 -->01:25.684
[SPEAKER_05]: and also to contribute to the development of new instrumentation, which
involves polarized neutrons.

01:27.185 -->01:31.746
[SPEAKER_04]: Right, so what does your day-to-day work look like, doctor?

01:32.506 --> 01:34.046
[SPEAKER_05]: Well, it's a bit different.

01:34.106 --> 01:38.927
[SPEAKER_05]: First of all, it depends whether it's in the cycle or between cycles.

01:40.687 --> 01:44.688
[SPEAKER_05]: In the cycle, when we have users with polarized neutrons,



01:46.144 --> 02:07.103

[SPEAKER_05]: So we stay with these users to maintain the polarized instrumentation and
also sometimes for some general help to start measurements, to mount samples, cryostats
and so on.

02:08.960 --> 02:34.506

[SPEAKER_05]: between that of course we have a lot of commissioning work because before
we do something we have to prepare everything we have to make sure it's working also as i
told there is essential part of development for new instrumentation and besides that of
course it's highly welcome it's also interesting for me i do my own science so my research as
a scientist independent on user activity

02:35.589 --> 02:35.849
[SPEAKER_04]: Right.

02:36.169 --> 02:45.493
[SPEAKER_04]: So you are not only supporting the science going on at ISIS, but also
conducting some of your own independent research.

02:45.613 --> 02:45.893
[SPEAKER_O05]: Yes.

02:46.933 --> 02:52.915
[SPEAKER_05]: And also, of course, | can do it not only here, and sometimes it's even easier.

02:53.615 --> 02:59.458
[SPEAKER_05]: Because when we apply for BIM time at ISIS, it's general competition for
everybody.

02:59.478 --> 03:02.459
[SPEAKER_05]: So we have the same chances as others, as external users.

03:03.536 --> 03:07.020
[SPEAKER_05]: And it depends on the luck, and sometimes it's easier to get beam time
somewhere else.

03:07.600 --> 03:11.043
[SPEAKER_05]: So like recently in December, I've been to Japan for my own beam time.

03:12.722 --> 03:16.984
[SPEAKER_05]: And Japanese people were coming here for the IBM time, so it's a bit
interchanging.

03:17.365 --> 03:19.105
[SPEAKER_04]: It's an international collaboration.

03:19.206 --> 03:20.146



[SPEAKER_04]: Yeah.

03:20.246 --> 03:20.866
[SPEAKER_04]: That's brilliant.

03:21.287 -->03:27.870
[SPEAKER_04]: So | would like to ask you, what aspects of your job do you find most
interesting?

03:28.551 --> 03:40.057
[SPEAKER_04]: And with that, how has that evolved over time from the time that you were a
PhD student and a postdoc, and then you were an instrument scientist in Germany?

03:41.737 -->03:48.099
[SPEAKER_04]: So what features of your work keep you excited and interested in the field?

03:48.839 --> 03:52.540
[SPEAKER_05]: | think I start from the point when | was a PhD student.

03:53.540 --> 03:56.841
[SPEAKER_05]: So at that time, of course, | did not do any support of users.

03:57.121 --> 03:59.982
[SPEAKER_05]: | was a user myself and actually | was coming here as a user.

04:01.082 --> 04:05.663
[SPEAKER_05]: And the only exciting thing was doing my own science, so | did not do
anything else.

04:07.170 --> 04:12.931
[SPEAKER_05]: Of course, doing experiment itself was exciting, but usually it's a short part of
the work.

04:13.692 --> 04:21.253
[SPEAKER_05]: Like you do one week experiment and then you spend half a year or maybe
more for data reduction, analysis, writing the paper.

04:23.214 --> 04:27.135
[SPEAKER_05]: Then when | moved to Germany, when | became an instrument scientist
myself,

04:29.235 --> 04:33.277
[SPEAKER_05]: | started to work with users and originally | was not interested in this.

04:33.297 --> 04:40.379
[SPEAKER_05]: | understood it's a part of job, but | did not find it interesting before | started
to doit.



04:41.860 --> 04:43.101
[SPEAKER_05]: But then | realized | like it.

04:44.461 --> 04:46.682
[SPEAKER_05]: And now I tell, yes, it's exciting.

04:46.762 --> 04:52.624
[SPEAKER_05]: And when it was a long shutdown and then after a long time, | got users
again.

04:52.704 -->04:53.785
[SPEAKER_05]: Actually, | was very happy.

04:53.805 --> 04:56.446
[SPEAKER_05]: First experiment with users after a long break.

04:58.430 --> 04:58.730
[SPEAKER_06]: Brilliant.

04:59.171 --> 04:59.411
[SPEAKER_05]: Yeah.

04:59.691 --> 05:04.374
[SPEAKER_05]: Now, well, we have also a lot of instrumentation things which are not related
to users.

05:06.375 --> 05:18.062

[SPEAKER_05]: Maybe it's not very exciting when you just do it, but of course, when you
come to the point when something is produced according to your design and it works, and
sometimes it works better than expected.

05:20.024 --> 05:23.086
[SPEAKER_04]: | can imagine that that must be a very rewarding feeling.

05:24.945 --> 05:38.087

[SPEAKER_04]: Is there anything that you would say to young scientists, to people who are
considering a career in experimental physics, in instrument science, any advice you would
have for them?

05:40.287 --> 05:40.767
[SPEAKER_05]: I'm not sure.

05:40.887 --> 05:44.309
[SPEAKER_05]: | don't know any good, like, particular advice.

05:45.009 --> 05:50.092



[SPEAKER_05]: But | would say from my own experience, listen to yourself.

05:50.252 --> 05:52.473
[SPEAKER_05]: Like, try to understand what you like.

05:52.994 --> 05:58.136
[SPEAKER_05]: Because often people follow some general, | don't know, ideas.

05:58.236 --> 05:59.477
[SPEAKER_05]: Like, everybody goes there.

05:59.497 --> 06:00.257
[SPEAKER_05]: Let's do the same.

06:01.898 --> 06:04.760
[SPEAKER_05]: Try to find your own field where you're really happy.

06:05.880 --> 06:06.340
[SPEAKER_04]: Wonderful.

06:07.041 --> 06:08.281
[SPEAKER_04]: Thank you so much, doctor.

06:08.381 --> 06:08.682
[SPEAKER_04]: Thank you.

06:10.097 --> 06:25.448

[SPEAKER_04]: Right, I'm sat here with Kirill and a student of his named Polly who's also
working here in the Appleton laboratory and she's part of something called the sandwich
program with local universities.

06:26.008 --> 06:29.651
[SPEAKER_04]: So Polly, why don't you tell me a little bit about yourself and how you ended
up here?

06:31.026 --> 06:33.488
[SPEAKER_01]: So I'm a student at the University of Nottingham.

06:33.608 --> 06:34.849
[SPEAKER_01]: I've done three years of studying.

06:35.629 --> 06:42.453
[SPEAKER_01]: I'm taking a year out to do this sandwich placement and then next year I'm
going back to do my final master's year and then I'll get my degree.

06:43.894 --> 06:52.480



[SPEAKER_01]: So | got interested in this because | did a few internships throughout my
university and they were all sort of like, you should really have a look at doing a sandwich
year.

06:52.640 --> 06:53.740
[SPEAKER_01]: It looks really good.

06:53.840 --> 06:54.921
[SPEAKER_01]: Employers really like it.

06:55.301 --> 06:58.884
[SPEAKER_01]: | also did a research internship the summer of my second year

06:59.801 --> 07:00.702
[SPEAKER_01]: And | really liked that.

07:01.382 -->07:03.024
[SPEAKER_01]: | went back to uni after that internship.

07:03.044 --> 07:10.409
[SPEAKER_01]: And while I liked uni, | missed doing like a big focused project rather than
having to just go to lectures and learn by listening.

07:10.910 --> 07:12.631
[SPEAKER_01]: So | really missed that.

07:12.651 -->07:17.835
[SPEAKER_01]: And also being able to take things in the direction | wanted to go to rather
than following somebody else's syllabus.

07:18.496 --> 07:30.044

[SPEAKER_01]: So I thought I'll apply for a sort of research placement year and then for an
entire year, I'll just get to do exactly what | like doing, which is a research project that | get to
take in whatever direction.

07:30.765 --> 07:34.747
[SPEAKER_01]: So | had a look and this one came up, which was my number one choice.

07:34.867 --> 07:36.008
[SPEAKER_01]: | applied for it and | got in.

07:36.589 --> 07:37.990
[SPEAKER_01]: So yeah, that's how | ended up here.

07:38.567 --> 07:38.927
[SPEAKER_04]: Brilliant.



07:39.768 -->07:41.570
[SPEAKER_04]: And what did you expect to be doing here?

07:41.770 --> 07:44.772
[SPEAKER_04]: And what are you actually doing?

07:45.133 -->07:53.920
[SPEAKER_01]: So on the advertisement for the job, it was talking about the magic box,
which is basically this, it's called a magnetostatic cavity.

07:54.100 --> 08:00.525
[SPEAKER_01]: It's mu metal box with coils on it, which creates a really homogenous
magnetic field environment in the middle.

08:01.006 --> 08:05.510
[SPEAKER_01]: And you can put helium-3 cells inside and it basically increases their lifetime.

08:05.947 --> 08:07.810
[SPEAKER_01]: because the helium inside these cells is polarized.

08:07.930 --> 08:15.602
[SPEAKER_01]: So if you have a really homogenous magnetic field, they stay polarized for
longer, which is really useful for our experiments.

08:15.742 --> 08:19.087
[SPEAKER_01]: Oh, and it also has a flipping coil inside so that you can flip

08:19.605 --> 08:24.730
[SPEAKER_01]: the polarisation from up to down, which is also quite useful for the
experiments.

08:25.290 --> 08:28.333
[SPEAKER_01]: And to be fair, that is exactly what I've been doing for the past six months.

08:29.093 --> 08:29.974
[SPEAKER_01]: I've been designing that.

08:30.054 --> 08:34.558
[SPEAKER_01]: It's a lot of work on the computer running simulations and things.

08:35.779 --> 08:43.846
[SPEAKER_01]: Something else | didn't anticipate doing was I've been working on little side
projects for other teams, which is quite nice because then you get to do a variety of things.

08:43.926 --> 08:44.287
[SPEAKER_01]: If you get



08:44.847 --> 08:50.231
[SPEAKER_01]: a bit stuck in a rut with one project you can move to another and you get to
meet different scientists and hear about what they're doing.

08:51.171 --> 09:05.861

[SPEAKER_01]: Also when we have experiments on during a user cycle | get to go and have a
look and see what they're doing, talk to them about their research and usually they come
from far off places from around the world so that's quite fun to hear about their institutions
and what they do.

09:06.775 --> 09:07.396
[SPEAKER_04]: Brilliant, yeah.

09:07.636 -->09:11.859
[SPEAKER_04]: A little bit earlier on, we actually saw the magic box that you've been working
on.

09:11.939 -->09:12.459
[SPEAKER_01]: Oh, really?

09:12.780 --> 09:14.441
[SPEAKER_01]: Yeah.

09:14.621 --> 09:15.261
[SPEAKER_04]: The one we have.

09:15.602 --> 09:16.102
[SPEAKER_01]: Ah, yeah, yeah.

09:16.182 --> 09:17.683
[SPEAKER_01]: Because mine has not been built yet.

09:17.703 -->09:19.144
[SPEAKER_04]: The one is still in computer.

09:19.184 --> 09:20.305
[SPEAKER_04]: It's not produced.

09:20.545 --> 09:21.186
[SPEAKER_04]: Ah, | see.

09:21.566 --> 09:27.350
[SPEAKER_04]: So the production of it, is that someone else who's going to take over or are
you going to do the engineering as well?

09:28.131 -->09:30.092
[SPEAKER_01]: So I'm just doing the design.



09:30.112 -->09:31.574
[SPEAKER_01]: I've just been running my simulations.

09:31.594 -->09:33.295
[SPEAKER_01]: I've come up with dimensions of what | want.

09:33.692 -->09:39.858
[SPEAKER_01]: We've used a model from the ILL that's already been made and we've sort of
adjusted that model to fit our specifications.

09:40.819 --> 09:48.326
[SPEAKER_01]: I'm talking to a guy named Peter Galsworthy who's been creating a new
model using my dimensions, so on CAD and stuff.

09:49.066 --> 09:50.448
[SPEAKER_01]: And then he's going to turn that into drawings.

09:50.468 --> 09:53.651
[SPEAKER_01]: We send that off to outside contractors to make the different parts.

09:53.988 --> 10:00.631
[SPEAKER_01]: then that gets sent to us and we build it from the parts, kind of like IKEA
furniture, but very scientific.

10:01.091 --> 10:03.472
[SPEAKER_05]: Some parts will be done by our technician Mark.

10:04.133 -->10:06.114
[SPEAKER_05]: Okay, so in-house?

10:06.294 --> 10:08.455
[SPEAKER_05]: Yes, final assembly in-house.

10:10.315 --> 10:14.517
[SPEAKER_04]: So have you always been interested in experimental physics and

10:16.175 --> 10:28.162
[SPEAKER_04]: After having been here for a couple of months, has it reinforced your interest
in remaining in the field or are you being pulled in many different directions now?

10:30.100 --> 10:38.066
[SPEAKER_01]: When | was in school, physics was my least favourite subject until about sixth
form when | had a physics teacher that | had a bit of a crush on.

10:38.386 --> 10:43.950



[SPEAKER_01]: So | tried to be good at physics to impress him and then | realised that |
wasn't actually interested in him and the physics was actually quite cool.

10:44.810 --> 10:51.015
[SPEAKER_01]: And then when | did that research internship that | was telling you about,
that's when | became more interested in specifically the experimental side of it.

10:51.855 --> 10:57.785
[SPEAKER_01]: I like doing a bit of everything, a bit of like computing work, a bit of theory
and like working with my hands as well.

10:58.185 -->11:05.176
[SPEAKER_01]: So experimental lets you do all three rather than really focusing in on one of
those aspects, which is a lot more enjoyable, | think.

11:05.754 --> 11:07.574
[SPEAKER_01]: And yeah, working here is definitely reinforced.

11:07.594 --> 11:08.515
[SPEAKER_01]: That's something | want to do.

11:08.975 -->11:15.596
[SPEAKER_01]: I've been talking to a lot of different people, especially PhD students, because
obviously that would be the next step after university.

11:16.176 -->11:22.017
[SPEAKER_01]: And some of them are really positive, some of them are really negative, and
all of them are like, you should do my specialisation.

11:22.357 -->11:31.699

[SPEAKER_01]: So I'm not entirely sure what specifically I'm going to do it in yet, but | think |
do want to stay experimental because | do like that practical side that you can only really get
with experimental physics.

11:32.236 --> 11:45.198

[SPEAKER_04]: So it seems like this sandwich program has been really useful in helping you
decide exactly what you want to do, giving you some exposure in the field, getting your
hands dirty and reinforcing your love for physics.

11:45.854 --> 11:46.655
[SPEAKER_01]: Yeah, definitely.

11:47.135 --> 11:56.300

[SPEAKER_01]: Just the amount of different people who do different things that you can talk
to here about what their career path has been and the advice that they can give you is really,
really good.



11:56.500 --> 11:57.881
[SPEAKER_01]: | found that very useful.

11:59.042 --> 12:08.728

[SPEAKER_01]: And yeah, obviously having that experience means that | feel a bit more
confident in myself and my skills and being able to show potential PhD supervisors that I've
done this.

12:09.188 --> 12:10.168
[SPEAKER_01]: it's going to be very helpful.

12:10.268 -->12:17.551
[SPEAKER_01]: It probably means I'm going to have a wider choice of projects to choose
from because this will hopefully differentiate myself a little bit from the crowd.

12:18.612 -->12:24.634
[SPEAKER_05]: We stay a bit more at TS2 because well they know better, I'm involved in that
business closer.

12:26.534 --> 12:26.755
[SPEAKER_05]: Wow.

12:31.176 -->12:34.017
[SPEAKER_05]: For some instruments to be honest | even don't know well what they're
doing.

12:34.577 --> 12:34.818
[SPEAKER_05]: Right.

12:37.156 --> 13:03.813

[SPEAKER_05]: okay okay now we go other side of ts2 okay so as you can imagine well when
we will look to model maybe you feel it better so neutrons are not neutrons actually protons
protons are coming from there right inside the station from accelerator and you see this kind
of line yeah yes and of course all these things are heavily shielded yes but then it's kind of
actually symmetric you have one side another side

13:07.691 --> 13:15.833
[SPEAKER_05]: And now we have to go opposite.

13:15.913 --> 13:17.514
[SPEAKER_05]: By the way, | didn't tell.

13:17.534 --> 13:23.355
[SPEAKER_05]: It's not like... No, it's kind of a system, yeah.

13:23.375 --> 13:26.556
[SPEAKER_05]: So here on target station one...



13:26.813 --> 13:54.742

[SPEAKER_05]: most instruments are like thermal or even epi-thermal this higher neutron
energy and target station two is for whole neutrons ah right okay yeah okay so now i'm sat
uh here with dr jacob wilkins who is a research software engineer here at isis um he's doing
a form of computational

13:55.599 --> 13:56.160
[SPEAKER_04]: computing.

13:57.341 --> 14:01.624
[SPEAKER_04]: So Dr Wilkins would you tell us a bit more about what you're up to here at
ISIS?

14:02.425 -->14:14.914

[SPEAKER_00]: Yeah so I'm a research software engineer which basically means that | have
the knowledge of a researcher and a knowledge of a software engineer and my job is kind of
to translate between the two.

14:15.895 --> 14:20.859
[SPEAKER_00]: So | will get scientists coming to me and saying | have this problem can we
get it in a software

14:25.960 --> 14:32.844
[SPEAKER_00]: So when it comes to ISIS, I'm currently working on developing the Horace
neutron analysis code.

14:32.884 --> 14:41.130
[SPEAKER_00]: So you get all of the numbers that come out of the neutron spectrometer
and you want to be able to turn those into something which is paper worthy.

14:41.190 --> 14:46.213
[SPEAKER_00]: You need to get the plots, you need to filter the data, you need to find the
interesting features.

14:46.433 --> 14:48.374
[SPEAKER_00]: And so my job recently has been

14:49.492 --> 14:55.014
[SPEAKER_00]: making that code go faster and also work in parallel so we can exploit these
massively parallel machines.

14:57.675 --> 15:09.539
[SPEAKER_00]: So my speciality is in high performance computing, so my job is to make
codes go faster so that scientists can get their work done in a more reasonable time.

15:10.416 --> 15:19.378



[SPEAKER_00]: And some of the data that we get coming out of the machines is half a
terabyte, which if you try and process that normally might take a couple of hours.

15:19.958 --> 15:33.541

[SPEAKER_00]: And we recently had a user use one of my optimized codes and it went from
taking six hours down to 48 minutes, which brings it down into reasonable times rather than
waiting overnight.

15:33.641 --> 15:37.902
[SPEAKER_00]: So we're hopeful we can keep doing that and still get the right answer.

15:38.222 --> 15:39.902
[SPEAKER_00]: But again, the right answer is tricky.

15:40.521 --> 15:40.781
[SPEAKER_00]: Right.

15:40.801 --> 15:49.346
[SPEAKER_04]: So it seems like you're working in an area which is perhaps often
misunderstood or, dare | say, even overlooked.

15:50.407 --> 15:59.092
[SPEAKER_04]: So what got you interested in being a software engineer associated with a
large company?

15:59.989 --> 16:02.292
[SPEAKER_04]: experimental apparatus such as ISIS?

16:02.993 --> 16:12.044
[SPEAKER_00]: Well, it's more the fact that so ever since | started doing in my
undergraduate, for example, | did computational physics.

16:12.905 --> 16:17.670
[SPEAKER_00]: And although it was called theoretical physics, the module itself was
computational.

16:18.568 --> 16:45.307

[SPEAKER_00]: and so our laboratories were taught in Fortran and we would develop
software as part of that project rather than doing the experimental labs where they sit
around watching instruments we would develop software and simulate real situations and it
became clear to me over the course of that undergraduate degree and then that actually the
the programming the software elements were really what caught my interest far more than
the physics in some senses

16:47.229 --> 16:50.574
[SPEAKER_00]: And then I did my PhD, which was in physics and | was implementing



16:51.612 --> 17:00.797
[SPEAKER_00]: new features into software, and then running those new features to verify
that they matched experimental results.

17:01.437 --> 17:03.939
[SPEAKER_00]: But for me, the running bit was not the interesting bit.

17:03.959 --> 17:19.707

[SPEAKER_00]: The interesting bit was getting down to the nitty gritty of solving the
problems and trying to work out, okay, so what is the best way to do this in the most logical
way, in a way that we can actually use this, make it friendly and useful to somebody who
comes along from outside the field?

17:20.627 -->17:42.043

[SPEAKER_00]: and also how to get it fast because the problem that we were doing was if
you want to simulate a shock wave in a material which was what my PhD was on you
generally need a lot of atoms to be able to simulate a shock wave moving through a material

17:43.101 --> 17:47.464
[SPEAKER_00]: Now, in classical molecular dynamics, that's fairly easy.

17:47.504 --> 17:50.926
[SPEAKER_00]: You can just pump up the number of atoms to a million, a billion, you don't
care.

17:52.067 --> 18:02.554
[SPEAKER_00]: In DFT, you get n squared plus scaling, so as soon as you go above about
2,000 atoms, you're already looking at very high-performance machines for a very long time.

18:03.034 -->18:11.880
[SPEAKER_00]: Doing a million atoms, we calculated, to do the scale that we would need,
using naive methods, would be a couple, | think it was 23,

18:15.163 --> 18:20.507
[SPEAKER_00]: times the age of the universe in parallel on a standard computer.

18:21.888 --> 18:23.429
[SPEAKER_00]: So obviously novel methods are needed.

18:24.450 --> 18:28.713
[SPEAKER_00]: And it turns out there was a method which didn't require such a large
structure.

18:30.871 --> 18:44.477

[SPEAKER_00]: And so we implemented that method and we managed to solve some real
problems, mostly looking at shock waves in silica for geophysics purposes, because obviously
you get a lot of meteorite impacts in silica.



18:44.637 --> 18:55.821

[SPEAKER_00]: And if we want to be able to look at what, if we want to look at high pressure
phases, the way you have to do that in the lab, because you can't sustain many gigapascals
of pressure,

18:56.961 --> 19:03.483
[SPEAKER_00]: | mean, you can get 200, but if you want to go above 200, you really need to
just hit it very hard and let the pressure take its way through.

19:04.184 --> 19:05.624
[SPEAKER_00]: So that's the way they do it in the lab.

19:05.664 -->19:10.126
[SPEAKER_00]: And trying to reproduce that, obviously, we wanted to have accurate
simulations.

19:11.166 -->19:21.269
[SPEAKER_00]: And the other problem is that when you look at molecular dynamics, the
potentials are usually defined for nice, stable crystals at room temperature.

19:22.630 --> 19:25.111
[SPEAKER_00]: When you start hitting tens of thousands of Kelvin...

19:25.948 --> 19:28.810
[SPEAKER_00]: and disordered states, then those potentials fall apart.

19:28.850 --> 19:34.334
[SPEAKER_00]: This is really why we wanted the DFT, because you need to be able to
accurately measure

19:35.612 --> 19:39.393
[SPEAKER_00]: what is happening within that crystal, and you can't just rely on classical
potentials anymore.

19:39.433 --> 19:56.636

[SPEAKER_00]: The potential we were using, the BKS potential for silica, actually, when you
hit it hard enough, you enter fusion, because the potential actually tails off to negative
infinity on the left side as your distance approaches zero, because you don't usually explore
that regime.

19:57.236 --> 19:58.876
[SPEAKER_00]: It's designed for a nice, stable crystal.

20:00.236 --> 20:02.977
[SPEAKER_00]: So you actually run into real problems of computation where you just...



20:04.074 --> 20:04.454
[SPEAKER_00]: You can't.

20:05.555 --> 20:09.057
[SPEAKER_00]: You can make corrections, but you start entering new domains of physics.

20:10.038 --> 20:10.318
[SPEAKER_04]: Right.

20:10.918 --> 20:14.601
[SPEAKER_04]: And | think it's becoming obvious how important your work is.

20:15.421 --> 20:20.424
[SPEAKER_04]: But | should like to know, do you also have flexibility to publish papers?

20:20.524 --> 20:23.146
[SPEAKER_04]: Is that something that's on your radar?

20:23.786 --> 20:31.050
[SPEAKER_00]: So publishing paper, one of the original ideas of research software engineers
as a role was the idea of...

20:32.248 --> 20:46.858

[SPEAKER_00]: somebody who doesn't need papers to progress in the field because
obviously as a researcher and now this is this is drawing on a particular role of research
software engineering it's a very new title only really formed in the last 10 or so years and

20:49.016 --> 20:50.077
[SPEAKER_00]: There are multiple branches.

20:50.117 --> 20:55.603
[SPEAKER_00]: Some people see it as an everyday programmer who can call in to just solve
your research problem.

20:56.264 --> 21:01.269
[SPEAKER_00]: Other people see it as | am a physicist who writes good software.

21:01.289 -->21:04.272
[SPEAKER_00]: So | want to implement research ideas into software.

21:05.874 --> 21:07.796
[SPEAKER_00]: So those are the two extremes of the sort of.

21:10.135 --> 21:35.350
[SPEAKER_00]: role of research software engineer is either somebody who is called in to
assist research as a software engineer or a researcher who does software engineering so it



becomes a bit of a sort of a bit blurry but yeah the idea in some in some rationales is the fact
that you don't need to publish papers you are attributed as being a developer and a

21:39.469 --> 21:43.350
[SPEAKER_00]: Now, unfortunately, government funding bodies don't necessarily see it this
way.

21:44.511 --> 21:54.714
[SPEAKER_00]: And they expect software engineers to meet the same publishing standards
as other researchers, while they might not necessarily run the new codes or develop it.

21:55.595 --> 21:59.896
[SPEAKER_Q0]: If they're just being maintainers of the code, then it's a very different aspect.

21:59.916 --> 22:01.577
[SPEAKER_00]: So it's actually a bit of a fuzzy question.

22:02.957 -->22:07.039
[SPEAKER_00]: It depends on who you are and what you define your work to be.

22:07.977 -->22:09.438
[SPEAKER_00]: and indeed what you want to do.

22:10.159 --> 22:10.359
[SPEAKER_00]: Right.

22:12.900 --> 22:25.728

[SPEAKER_04]: So, Doctor, what's the most interesting aspect of your work today and how
has that changed over the course of your career from when you were an undergraduate to
PhD to postdoc and so on?

22:26.769 --> 22:35.274
[SPEAKER_04]: What's kept you motivated and what's been the reason that you've got out of
bed to go into work?

22:36.423 --> 22:40.526
[SPEAKER_00]: | mean, the key debate here is whether | bother to get out of bed to go to
work.

22:41.967 --> 22:48.392
[SPEAKER_00]: | would probably say that for me, it is the flexibility of the job.

22:49.113 --> 22:51.795
[SPEAKER_00]: | have worked in various different fields over the years.

22:51.835 --> 23:02.843



[SPEAKER_00]: For example, like | say, my master's and PhD were in DFT molecular dynamics,
including path integral molecular dynamics and other such things.

23:03.704 --> 23:17.759
[SPEAKER_00]: My first postdoc involved working with implementing novel algorithms into
an empirical pair potential molecular dynamics code, which is quite a different branch.

23:17.779 --> 23:24.205
[SPEAKER_00]: | was looking at electrostatics in empirical pair potential codes.

23:25.652 --> 23:39.731

[SPEAKER_00]: And | did a project while also working at Postdoc implementing a mechanism
for getting quantum assembly language into the input scheme for a quantum computer
simulator.

23:40.586 --> 23:43.949
[SPEAKER_00]: which is quite a different job to work in the molecular dynamics I've done
before.

23:44.009 --> 23:51.735
[SPEAKER_00]: And now I'm working, developing software for neutron physics, which again
is far removed from what I've done.

23:51.795 --> 24:04.085

[SPEAKER_00]: So there's the aspect of, | enjoy learning different elements of physics and |
get to interact with people from all over different branches of physics with their own
passions and interests.

24:04.825 --> 24:08.648
[SPEAKER_00]: And | get to feel that passion and also try and learn a bit about the physics as
it goes on.

24:09.446 --> 24:20.191
[SPEAKER_00]: And for me, the real motivating factor as to why | like software engineering
and software at large is there's a very much a primitive problem solving element.

24:20.231 --> 24:24.013
[SPEAKER_00]: The same thing that you get when you finally crack that Sudoku or something
like that.

24:24.614 --> 24:32.077
[SPEAKER_00]: When you've managed to, you've been slaving at a problem and there is a
rush of adrenaline and endorphins when you finally get to crack it.

24:32.097 --> 24:33.538
[SPEAKER_00]: And that is really exciting to me.



24:33.558 --> 24:34.439
[SPEAKER_00]: Yeah.

24:35.699 --> 24:39.620
[SPEAKER_00]: And the thing is, again, you're always having to think about different
problems in new ways.

24:40.400 --> 24:46.341
[SPEAKER_00]: And part of the experience that | learned is there are so many facets to
software that you need to deal with.

24:46.381 --> 24:52.503
[SPEAKER_00]: You've got to think about, OK, so if a new programmer comes along, how
quickly are they going to pick up what I've written?

24:53.363 --> 25:02.505
[SPEAKER_00]: OK, if a user comes along, how do | make my work make their life easier
rather than just being another obstacle in the way of what they're doing?

25:03.422 --> 25:08.445
[SPEAKER_00]: And when it comes to user interfaces, what is the best way of explaining to
someone?

25:09.546 --> 25:17.792
[SPEAKER_00]: How do | make the problem tractable and also make it obvious to someone
that they can or can't solve the problem they want to solve with what we've done?

25:18.312 --> 25:20.353
[SPEAKER_00]: And these are all different aspects.

25:20.393 --> 25:24.616
[SPEAKER_00]: And then you get on to the final bit of, okay, how do | put this into software?

25:25.197 --> 25:32.501
[SPEAKER_00]: How do | take what's written in the software and get it up to either of any of
those standards that I've got and also running quickly?

25:34.240 --> 25:41.366
[SPEAKER_00]: And | just like the varied aspects that we get from software when you are
trying to solve a problem in it.

25:42.647 --> 25:46.791
[SPEAKER_00]: I'm sure the same is true of any physical or scientific domain you can think of.

25:46.811 --> 25:50.454
[SPEAKER_00]: You will always find your problems and your niches and try and work them
out.



25:50.494 --> 25:59.561
[SPEAKER_00]: But for me, the joy is in having so many different aspects of problems,
learning many different branches of problems

26:00.482 --> 26:02.063
[SPEAKER_00]: Not even physics, but mathematics.

26:02.103 --> 26:10.750
[SPEAKER_00]: And also, you know, | talk to friends who are biophysicists doing different
things in their fields and other things like that.

26:11.150 --> 26:15.994
[SPEAKER_00]: And you get to see a whole host of problems in a way that you wouldn't if
you isolated yourself in a box.

26:16.935 --> 26:17.335
[SPEAKER_0O]: Brilliant.

26:18.156 --> 26:26.542
[SPEAKER_04]: And then what would you say to budding software engineers or budding
material scientists or computational scientists?

26:27.063 --> 26:28.824
[SPEAKER_04]: What should they be focusing on or...

26:30.682 --> 26:32.823
[SPEAKER_00]: What sort of space is available in the field?

26:34.043 --> 26:37.144
[SPEAKER_00]: So in terms of what | would say, that's a bit of a difficult question.

26:37.184 --> 26:43.106
[SPEAKER_00]: I'm not sure | have a single unified answer because material science, software
engineering and so on is so different.

26:43.186 --> 26:50.248
[SPEAKER_00]: But I'd probably say find your own niche, find the pieces that you enjoy and
work out what they are.

26:50.388 --> 26:53.609
[SPEAKER_00]: And don't be afraid to experiment with something new.

26:54.629 --> 26:55.769
[SPEAKER_00]: and find that you don't like it.

26:56.189 -->27:00.110



[SPEAKER_00]: It's fine to not like something and you don't have to slave away to make
yourself like it.

27:02.151 --> 27:06.212
[SPEAKER_00]: In terms of software engineering, | would say try and keep a wide scope.

27:06.272 --> 27:18.675

[SPEAKER_00]: If you have learned a particular programming language, try and learn a new
one and just learn the basics and see, okay, how does this make me think differently to when
I'm thinking in what might be your native language?

27:20.033 --> 27:27.718
[SPEAKER_00]: And in terms of openings in the field, there are particularly there is scope for
leaving academia for industry or for government roles.

27:27.738 -->27:31.560
[SPEAKER_00]: | mean, this is a government role, so there is scope for that.

27:33.482 --> 27:34.803
[SPEAKER_00]: There is a lot of scope for.

27:35.663 --> 27:40.606
[SPEAKER_00]: So exploring different, you know, software branches.

27:42.427 --> 27:49.690
[SPEAKER_00]: There is a lot there, you know, a lot of jobs which you can move into industry
because obviously software is used heavily in industry.

27:50.851 --> 27:56.094
[SPEAKER_00]: So in terms of just generalized skill set and where it can take you, | think can
take you a long way no matter what you want to do.

27:57.112 --> 28:03.855
[SPEAKER_00]: And a lot of fields in particular are only just coming around to the idea that
maybe we do need software.

28:04.356 --> 28:08.557
[SPEAKER_00]: Maybe we do need to analyze these terabytes of data by something other
than hand.

28:10.098 --> 28:17.822
[SPEAKER_00]: And | think it's only going to be a growing field as we move deeper and
deeper into more and more complex instruments, more and more complex data.

28:18.862 --> 28:24.185
[SPEAKER_00]: And we're going to need software that will outlast the project.



28:26.055 --> 28:28.516
[SPEAKER_04]: Well, thank you so much for your time, Dr. Wilkins.

28:28.956 --> 28:33.217
[SPEAKER_04]: Without a doubt, your insights will be of great use to lots and lots of people.

28:33.257 --> 28:34.438
[SPEAKER_04]: So | thank you very much.

28:34.458 --> 28:35.178
[SPEAKER_04]: You're welcome.

28:35.938 --> 28:36.598
[SPEAKER_04]: Thank you for having me.

28:38.199 --> 28:38.399
[SPEAKER_04]: Right.

28:38.439 --> 28:47.182
[SPEAKER_04]: So now I'm sitting in Dr. David Voneshen's office, who's an instrument
scientist here at the ISIS Neutron and Neon Source.

28:47.839 --> 28:52.160
[SPEAKER_04]: So, Dr Voneshen, why don't you tell us a little bit about yourself and what
you do here?

28:52.700 --> 28:58.982
[SPEAKER_03]: Hi, yeah, so I'm an instrument scientist on the Merlin instrument, so we
measure excitations in materials.

29:00.062 --> 29:04.843
[SPEAKER_03]: I've been here seven and a half years now, but I've only spent three of those
on Merlin.

29:05.023 --> 29:05.883
[SPEAKER_O03]: I was on L.E.T.

29:05.923 -->29:11.525
[SPEAKER_03]: before, which is similar, but it looks at lower energy sorts of things.

29:13.180 --> 29:17.445
[SPEAKER_04]: Right, and what's your journey been at ISIS so far?

29:17.986 --> 29:29.860

[SPEAKER_03]: Right, so | came to ISIS first of all as a user, so during my PhD | did various
experiments here, mostly actually diffraction to begin with, so looking at the structure of
materials.



29:31.318 --> 29:40.001
[SPEAKER_03]: And then once we'd figured out the structure, then we started towards the
end of it looking more at how vibrations were travelling through these materials.

29:41.061 --> 29:50.905
[SPEAKER_03]: So | did those experiments on Merlin, and then as | was finishing my PhD
they were advertising for a couple of jobs on the excitations group instruments.

29:52.105 --> 29:53.606
[SPEAKER_03]: | applied, was lucky enough to get one.

29:55.046 --> 30:02.654
[SPEAKER_03]: And then, yeah, | came in, did about five years on LET and moved to Merlin in
February 2020.

30:02.694 --> 30:04.556
[SPEAKER_03]: Fantastic.

30:04.877 -->30:11.584
[SPEAKER_04]: So as a Merlin instrument scientist, what do you do on a day-to-day basis and

30:12.005 --> 30:17.009
[SPEAKER_04]: Do you have enough time to pursue your own independent research or write
papers and so on?

30:17.490 --> 30:22.093
[SPEAKER_03]: Yeah, | mean so at least in theory the job's broken up into thirds.

30:22.374 --> 30:33.142

[SPEAKER_03]: So about a third of my time is taken up supporting users, about a third of my
time is spent developing the instrument and then about a third of my time is spent doing my
own research.

30:33.983 --> 30:46.446

[SPEAKER_03]: and actually I'm seconded one day a week to Royal Holloway University of
London to sort of pursue my own research and work with some of their researchers on
helping them use neutrons.

30:47.166 --> 30:52.848
[SPEAKER_03]: So my research is mostly on thermoelectric materials which are

30:54.185 --> 30:57.606
[SPEAKER_03]: In theory, they're things you can use to turn waste heat back into useful
power.

30:58.526 --> 31:00.227



[SPEAKER_03]: Or you can run them in reverse.

31:00.327 --> 31:04.488
[SPEAKER_03]: You put an electric current through them and you can use them for solid
state refrigeration.

31:04.728 --> 31:09.549
[SPEAKER_03]: So I'm looking at those and trying to figure out how we can make them
actually useful.

31:09.649 -->31:13.290
[SPEAKER_03]: Because at the moment, they're not very widely used.

31:13.710 -->31:19.211
[SPEAKER_03]: Unless you have a solid state wine chiller, because you don't want your wine
being shaken up because there's no moving parts.

31:19.671 -->31:19.911
[SPEAKER_04]: Right.

31:19.931 -->31:22.712
[SPEAKER_04]: That actually sounds really interesting to me since my...

31:23.405 --> 31:33.671
[SPEAKER_04]: Master's thesis is about doing computational modeling of thermoelectric
materials, looking at the harmonic approximations for phonons.

31:35.372 --> 31:41.436
[SPEAKER_04]: So can you tell me a little bit about what the latest research is in the area?

31:42.293 --> 31:48.996
[SPEAKER_03]: Yeah, | mean, well, so there's a lot of interest in... So the harmonic
approximation is where things behave like a nice pendulum.

31:50.497 --> 31:56.360
[SPEAKER_03]: But the most interesting physics, for me at least, is what happens when that
approximation starts to break down.

31:57.921 --> 32:01.003
[SPEAKER_03]: Because when you've got something behaving like a pendulum, it...

32:02.203 --> 32:03.885
[SPEAKER_03]: just keeps doing that forever, basically.

32:04.385 -->32:12.251
[SPEAKER_03]: And what we're interested in particularly is anharmonic terms, because those
allow phonons to interact and disrupt the flow of heat through materials.



32:13.012 --> 32:21.439
[SPEAKER_03]: And to get a good thermoelectric, you're looking for something that's got the
electrical conductivity of a metal and the thermal conductivity of a brick.

32:22.300 --> 32:25.863
[SPEAKER_03]: And that's quite a difficult materials problem.

32:27.223 -->32:47.534

[SPEAKER_03]: So yeah | mean some of the stuff we're working on has been particularly
looking at a lot of the good materials are made out of very rare heavy elements so bismuth
telluride is the classic example and I've been doing some work with people at the University
of Reading where we're trying to look at sulfide based materials.

32:48.154 --> 32:53.717
[SPEAKER_03]: Sulfur is a lot cheaper than tellurium and so that would be one way of
helping to commercialize them is make them a bit cheaper.

32:56.337 --> 33:16.565

[SPEAKER_04]: And so for the students in the audience, I'm sure they'd be interested to
know what parts of your research and your work do you find most interesting and how has
that changed over the course of your career from your undergraduate degree to your
postgraduate degree and where you are now?

33:18.305 --> 33:19.066
[SPEAKER_04]: That's a good question.

33:26.309 --> 33:33.673
[SPEAKER_03]: | would say in many ways, actually, I'm still doing the things that | loved as a
student.

33:35.314 --> 33:43.379
[SPEAKER_03]: | really enjoy getting stuck into a bit of data analysis and working on slightly
different materials.

33:43.479 --> 33:45.140
[SPEAKER_03]: That's one of the nice things actually about being here.

33:51.463 --> 33:52.483
[SPEAKER_03]: How has it changed?

33:52.863 --> 34:00.345
[SPEAKER_03]: | guess these days | do more supervision of people doing some of the actual
data analysis than | did when | was doing my PhD.

34:01.685 --> 34:05.826
[SPEAKER_03]: But I still manage to find time to do some of it myself.



34:09.147 --> 34:09.407
[SPEAKER_03]: Yes.

34:10.608 --> 34:11.008
[SPEAKER_04]: Very good.

34:12.088 -->34:20.790
[SPEAKER_04]: So, and finally I'd like to ask, what advice would you have for some of the
budding scientists and physicists and

34:21.257 --> 34:30.693
[SPEAKER_04]: perhaps instrument engineers and instrument scientists out there, what
should they be thinking about throughout their educational journeys and beyond?

34:32.574 --> 34:34.916
[SPEAKER_04]: In general, what would you have to say?

34:34.936 --> 34:38.678
[SPEAKER_03]: If you can, do some internships.

34:39.318 --> 34:49.604
[SPEAKER_03]: Because that was how ... | mean, part of the reason that | haven't changed
that much is that | still... | really enjoy what | actually do on a day-to-day basis.

34:50.445 --> 34:58.970
[SPEAKER_03]: And | found that out through doing a couple of placements during my
undergraduate, where | discovered some things that | really did not enjoy doing.

34:58.990 --> 34:59.370
[SPEAKER_03]: Right.

35:02.393 --> 35:05.396
[SPEAKER_03]: And was bad at, like objectively terrible at.

35:07.979 --> 35:14.266
[SPEAKER_03]: And that's actually quite an important part of doing some of these things,
because until you've had a go, you might think it sounds cool.

35:14.646 --> 35:16.508
[SPEAKER_03]: And then it turns out actually that...

35:18.067 --> 35:21.589
[SPEAKER_03]: Yes, either you're bad at it, or you don't enjoy it, or a combination of the two.

35:22.510 --> 35:32.296



[SPEAKER_03]: Whereas | did, so the final placement | did was at the Institut Laue Langevin
in Grenoble, in France, which is the European neutron source.

35:33.577 --> 35:38.280
[SPEAKER_03]: And there | got to work on a project where | got to work with an instrument
scientist, and

35:40.902 --> 35:47.006
[SPEAKER_03]: do a little bit of data analysis and discovered that actually that was the sort of
thing | really enjoyed.

35:48.227 --> 35:59.916

[SPEAKER_03]: Before that I'd been thinking | wanted to be a particle physicist but it turns
out that | love having a bit of ownership over a project and being able to see it through from
start to finish on a sort of sensible time scale.

36:00.176 --> 36:07.301
[SPEAKER_04]: That actually begs the question of whether you could compare and contrast
the

36:07.779 --> 36:11.700
[SPEAKER_04]: the experience of working here at the Rutherford Appleton Lab and ILL?

36:12.960 --> 36:13.980
[SPEAKER_03]: The view's not as good here.

36:16.421 --> 36:17.601
[SPEAKER_03]: You know, the mountains are lovely.

36:17.621 --> 36:30.364
[SPEAKER_03]: I... Yes, it's a slightly... It's a similarly international place here, although it's
funded predominantly by the UK.

36:30.724 --> 36:35.606
[SPEAKER_03]: We've got lots and lots of international colleagues and lots of international
users as well.

36:37.843 --> 36:46.407
[SPEAKER_03]: Actually, how different is the culture?

36:46.427 --> 36:51.969
[SPEAKER_03]: There are some management styles which are different, but the fundamental
driver, | think, is the same.

36:53.430 --> 36:56.151
[SPEAKER_03]: We're all here to do the best science we possibly can.



36:57.071 --> 37:01.973
[SPEAKER_03]: And that means some late nights and long weekends down on the
instrument.

37:02.293 --> 37:04.714
[SPEAKER_03]: And that's definitely just as true there as it is here.

37:06.852 --> 37:08.933
[SPEAKER_03]: Yeah, we don't have as good of coffee options.

37:11.395 -->37:13.396
[SPEAKER_03]: Shortage of restaurants, shortage of mountains.

37:15.117 --> 37:22.182
[SPEAKER_03]: But otherwise, at least as a student, | found them similar.

37:23.783 --> 37:24.163
[SPEAKER_04]: Very good.

37:25.084 --> 37:28.626
[SPEAKER_04]: Well, thank you so much for your time, Dr. Voneshen.

37:28.726 --> 37:35.230
[SPEAKER_04]: And we thank you for pushing the avant-garde of science forward ever so
slightly.

37:35.290 --> 37:35.891
[SPEAKER_04]: Thank you so much.

37:38.902 --> 37:46.608
[SPEAKER_04]: with Dr. Ggran Nielsen, who is an instrument scientist at the ISIS muon and
neutron source.

37:47.028 --> 37:50.090
[SPEAKER_04]: He also has an affiliation with the University of Stavanger.

37:50.691 --> 37:53.373
[SPEAKER_04]: So glad to have you, Dr. Nielsen.

37:53.593 -->37:55.114
[SPEAKER_02]: Thank you very much for having me.

37:55.154 --> 37:58.196
[SPEAKER_04]: Would you tell us a little bit about your role here at ISIS?

38:00.138 --> 38:02.740
[SPEAKER_02]: So I'm responsible for polarized neutrons here at ISIS.



38:03.280 --> 38:04.961
[SPEAKER_02]: So what is a polarized neutron?

38:06.059 --> 38:09.001
[SPEAKER_02]: Well actually we're talking here about polarised neutron beams.

38:09.981 --> 38:19.606
[SPEAKER_02]: So neutrons have a spin of one half and that means that in an external
magnetic field they can point either along that field or opposite to it.

38:19.826 --> 38:22.188
[SPEAKER_02]: So we call these the up and down states of the neutrons.

38:23.008 --> 38:28.231
[SPEAKER_02]: And a polarised beam is one where you have predominantly the up or the
down state in the beam.

38:29.471 --> 38:32.053
[SPEAKER_02]: So why do we prepare these polarised beams?

38:32.810 --> 38:39.753
[SPEAKER_02]: Well, it turns out that using polarized beams can tell us more about the
scattering from the sample than an unpolarized beam.

38:40.954 --> 38:44.936
[SPEAKER_02]: And that comes down to the way that the neutron interacts with the sample.

38:45.996 --> 38:47.717
[SPEAKER_02]: There are two different interactions here.

38:48.317 --> 38:55.921
[SPEAKER_02]: So we have the electromagnetic interaction between the neutron dipole
moment and unpaired electron spins in the sample.

38:56.081 --> 38:57.001
[SPEAKER_02]: So that's magnetism.

38:58.459 --> 39:02.820
[SPEAKER_02]: And we also have interactions between the neutrons and the nuclei in the
system.

39:02.840 --> 39:05.521
[SPEAKER_02]: That happens via the strong nuclear force.

39:06.261 --> 39:08.542
[SPEAKER_02]: And of course, nuclei can also have spins.



39:09.822 -->39:22.626

[SPEAKER_02]: But because of the fundamentally different origin of these interactions, the
different mechanisms, they have different probabilities of changing the neutron spin state in
the scattering process.

39:23.486 --> 39:25.687
[SPEAKER_02]: So basically, if we come in with a polarized beam,

39:26.644 --> 39:31.745
[SPEAKER_02]: and we look at the polarization after scattering, we can work out how the
neutrons have scattered.

39:32.606 --> 39:37.607
[SPEAKER_02]: And this is called polarization analysis, and it's a large part of what we do
here at ISIS.

39:38.287 -->39:38.927
[SPEAKER_04]: Fantastic.

39:38.967 --> 39:44.049
[SPEAKER_04]: So it seems like your speciality is polarized neutrons.

39:44.069 --> 39:51.071
[SPEAKER_04]: So as an instrument scientist here at ISIS, what does your day-to-day work
look like?

39:51.151 --> 39:53.591
[SPEAKER_04]: Are you working mostly on the instruments?

39:53.852 --> 39:55.272
[SPEAKER_04]: Are you in the experiment hall?

39:55.768 --> 39:56.992
[SPEAKER_04]: Are you working with users?

39:57.433 --> 39:59.860
[SPEAKER_04]: Are you troubleshooting, doing your own research?

40:01.722 --> 40:02.963
[SPEAKER_02]: | guess all of the above.

40:03.263 --> 40:05.605
[SPEAKER_02]: Yeah, it's a very varied job.

40:07.186 --> 40:09.768
[SPEAKER_02]: And you often don't know what the day will bring.



40:10.869 --> 40:13.791
[SPEAKER_02]: That's coming back to what you said about troubleshooting.

40:16.153 --> 40:23.219
[SPEAKER_02]: So | guess a typical day really depends on whether the accelerator is running
or not.

40:23.819 --> 40:31.165
[SPEAKER_02]: So if the accelerator is running and we're doing experiments, we spend a lot
of time in the lab setting up

40:31.843 --> 40:41.755
[SPEAKER_02]: equipment for neutron scattering experiments on various instruments,
running those experiments and helping users analyze their data.

40:43.657 --> 40:53.101
[SPEAKER_02]: When we're not running the accelerator, the tasks are more in the direction
of developing the instrumentation.

40:53.161 --> 41:04.645

[SPEAKER_02]: So say we want to put polarization analysis capabilities on another
instrument, that requires some extra infrastructure that we need to design and implement
on the instruments.

41:05.886 --> 41:08.347
[SPEAKER_02]: And that is something that we do out of cycle.

41:10.688 --> 41:27.622

[SPEAKER_02]: That time is also for my own research, which is in magnetism and in energy
materials, both of which are very important application areas for polarized neutrons, as well
as doing some teaching, sometimes in Stavanger or other places around the world.

41:29.183 --> 41:31.065
[SPEAKER_02]: And | could go on and on and on.

41:31.105 --> 41:32.686
[SPEAKER_02]: It's a very varied job, yeah.

41:33.867 --> 41:38.671
[SPEAKER_04]: Recently we learned that you are going to be traveling to Japan.

41:39.352 --> 41:46.396
[SPEAKER_04]: and helping the Japanese team over there set up some instrumentation.

41:46.796 --> 41:56.621



[SPEAKER_04]: Would you talk a little bit about that trip and in general the travel
opportunities that such a role allows you?

41:58.202 --> 42:00.103
[SPEAKER_02]: Sure, so first a little bit of background.

42:01.821 --> 42:06.926
[SPEAKER_02]: We developed a polarization analysis option on an instrument here at ISIS a
few years ago.

42:07.527 -->42:13.873
[SPEAKER_02]: This instrument is called LET and it's used to measure the dynamics of solids
and liquids.

42:14.394 --> 42:20.960
[SPEAKER_02]: So that's everything from water to battery materials where we're looking at
how the ions move.

42:26.992 --> 42:42.599

[SPEAKER_02]: Our collaborators in Japan have recently built a similar option on a
spectrometer there, and this is used to look at higher frequencies or faster processes like
lattice vibrations, which | believe is the topic of this podcast.

42:44.120 --> 42:51.643
[SPEAKER_02]: And there the idea is to separate those from magnetic scattering, because
those two can often lie on top of each other in the experimental spectra.

42:52.767 --> 43:02.042
[SPEAKER_02]: So I'm going over to help them set up the instrumentation to do that, and
also to write some code to help them analyze the data.

43:03.024 --> 43:05.208
[SPEAKER_02]: And that'll take me to Japan for two months.

43:06.867 -->43:18.754
[SPEAKER_02]: And coming back to the final part of the question, one of the real pluses, if
you're into that kind of thing of a career in science, is the opportunities to travel.

43:19.555 -->43:23.137
[SPEAKER_02]: And that's especially the case in this kind of central facilities work.

43:23.835 -->43:31.320
[SPEAKER_02]: where, as users, you often will go abroad four or five times a year for
experiments.

43:32.120--> 43:39.284



[SPEAKER_02]: And on the instrument scientist side, you go away often for a few months to
other facilities.

43:40.045 --> 43:51.132
[SPEAKER_02]: So that could be Japan, or there's a lab called Oak Ridge in the US, or to
Grenoble in France, where there's a big lab, and spend some time there and learn what

43:52.793 --> 43:55.135
[SPEAKER_02]: other teams are doing in your field.

43:56.235 --> 43:56.616
[SPEAKER_04]: Brilliant.

43:57.777 --> 44:03.301
[SPEAKER_04]: | should also like to know what parts of your work you find most interesting?

44:03.501 --> 44:08.285
[SPEAKER_04]: What gets you out of bed in the morning and how that's changed over the
course of your career?

44:08.985 --> 44:12.348
[SPEAKER_04]: If you look back to your bachelor's years and then

44:12.935 --> 44:16.036
[SPEAKER_04]: your masters and postgraduate studies and so on.

44:16.956 --> 44:23.138
[SPEAKER_04]: What's been your motivator for pursuing science in this field?

44:24.119 --> 44:27.120
[SPEAKER_02]: Yeah, so that hasn't changed so much through the years.

44:28.080 --> 44:32.121
[SPEAKER_02]: It's still really the intellectual challenge of solving a really hard problem.

44:33.202 --> 44:34.542
[SPEAKER_02]: That's what gets me up in the morning.

44:35.602 --> 44:37.163
[SPEAKER_02]: And | guess what

44:38.405 --> 44:47.793
[SPEAKER_02]: What | have kind of acquired is an appreciation in the last few years for

instrumentation and the importance that has for driving science forward.

44:48.733 --> 44:55.899



[SPEAKER_02]: And what | really enjoy now as well is helping other scientists solve really
hard problems.

44:56.239 --> 45:04.045
[SPEAKER_02]: So providing the infrastructure for them to get to the bottom of difficult
guestions that may be

45:06.044 --> 45:10.169
[SPEAKER_02]: previous techniques haven't been able to address, sometimes even for
decades.

45:11.011 --> 45:14.856
[SPEAKER_02]: So that's an additional sort of pleasure of doing the thing | do.

45:15.536 --> 45:15.797
[SPEAKER_04]: Right.

45:16.698 --> 45:24.007
[SPEAKER_04]: So you mentioned that you're somewhat involved with some teaching, and of
course you mentioned you're

45:24.925 --> 45:28.829
[SPEAKER_04]: trips abroad, collaborating with other teams.

45:29.970 --> 45:38.278
[SPEAKER_04]: What advice would you have for younger people out there who are thinking
about a career in experimental physics?

45:38.979 --> 45:40.460
[SPEAKER_04]: How would you advise them and

45:42.862 --> 45:46.843
[SPEAKER_02]: What sorts of skills or... Yeah, | see what you mean.

45:47.983 --> 45:54.405
[SPEAKER_02]: No, so | guess what | would say is that science is still a very human
endeavour.

45:56.866 --> 46:01.927
[SPEAKER_02]: It's something that's driven forward by collaboration, by human
relationships.

46:03.084 --> 46:26.455

[SPEAKER_02]: So if you're considering a career in in science in general | would encourage
you to not worry so much about the area that you work in because | Think there's something
interesting at the frontier of every branch of science But about the people that you're
working with because that's really important Aside from that



46:27.792 --> 46:28.332
[SPEAKER_02]: experiment.

46:28.533 --> 46:32.434
[SPEAKER_02]: | mean, not just in the literal sense, but try different things.

46:32.814 --> 46:49.122

[SPEAKER_02]: So if you have a chance to spend a couple of months working with one group
on, say, a project in condensed matter physics, and then another chance to spend some time
in experimental particle physics, give it a go and see what suits you.

46:51.340 --> 46:53.902
[SPEAKER_02]: So, yeah, don't overthink things in these things.

46:53.962 --> 46:56.083
[SPEAKER_02]: Just try and try to have fun.

46:56.743 —-> 46:56.944
[SPEAKER_04]: Right.

46:57.164 --> 46:58.104
[SPEAKER_02]: That would be my advice.

46:58.565 --> 47:04.428
[SPEAKER_04]: And make sure you get good grades because there's no alternative to that.

47:05.029 --> 47:06.109
[SPEAKER_02]: Good grades always help.

47:06.329 --> 47:07.170
[SPEAKER_02]: Yeah, absolutely.

47:07.910 --> 47:11.673
[SPEAKER_02]: But | think they're really no substitute for enthusiasm.

47:12.653 --> 47:15.495
[SPEAKER_02]: Yeah, so if you are interviewing for a position...

47:18.439 --> 47:21.587
[SPEAKER_02]: Certainly as an interviewer, that's one of the first things | look for.

47:23.732 --> 47:27.041
[SPEAKER_02]: Even if you don't have on paper the right background for something,

47:28.359 --> 47:55.678



[SPEAKER_02]: motivation and willingness to learn really goes a long way and it's something
that | rate very highly when | interview students or other job | don't know you know what |
mean fantastic well thank you so much Dr Nielsen for your time it's been a valuable chat and
I'm sure our listeners appreciate it very much

47:56.177 --> 47:56.621
[SPEAKER_02]: Ah, pleasure.

47:57.288 --> 47:57.591
[SPEAKER_02]: Thank you.



