
Queenstown, June 2016
The Dodd-Walls Annual Symposium

The annual symposium is the one time 
each year that all the Dodd-Walls students 
and members get together away from the 
distractions and stresses of work. For five days 
there’s nothing to do but talk and share ideas 
– collaborations are formed, plans are hatched 
and ideas sparked. This year’s symposium was 
held at the Millennium Hotel in Queenstown 
with the stunning backdrop of mountains and 
lake to inspire plans and visions for the next 
two years. 

On Monday 27 June, the doors were opened 
to the local Queenstown community. Over 
500 primary school children, parents and 
teachers came to attend Luminescence, 
a day of interactive demonstrations and 
activities organised by a group of Otago 
University students in conjunction with the 
Otago Museum and Catalyst, a Queenstown 
charitable trust. That evening a public lecture 
by DWC scientist Mikkel Anderson drew a 
crowd of all ages. He spoke about his ground-
breaking research building structures with 
single atoms. 

On Tuesday, members and students had the 
chance to step back and consider the strategy 
and culture of the organisation. A session on 
“women in science” addressed the concerning 
gender imbalance in the organisation and 
gathered ideas to support more diversity. In 
the afternoon there was an introduction to 
Science Wānanga, an innovative cross-cultural 
programme that brings scientists together with 
Māori students and elders for three days at a 
marae (a communal Māori meeting place). The 
programme, coordinated by Otago University, 
aims to foster Māori achievement in science. 
The community gets to choose the topics and 
scientists facilitate interactive sessions. The 
DWC offers logistical support, funding and 
scientists to take part in the programme. It’s a 
rich cultural experience for both the scientists 
and the communities who take part. 

“…collaborations 
are formed, plans 
are hatched and 
ideas sparked.”



On Wednesday the symposium plunged deep into the science. 
Guest talks from world-renowned speakers placed DWC 
in an international context. Peter Kruger from Nottingham 
University spoke about the UK’s £270M investment into 
Quantum Technology hubs, which he is involved in. These 
hubs are poised to contribute to a billion dollar future industry 
in the UK. Ken Baldwin, the director of the Australian Centre 
for Quantum Atom Optics (ACQAO) spoke about cold atoms 
research in Australia. These contributions showed that the 
DWC is well placed to ride  
this global wave and has a valuable contribution to make in 
niche areas. 

One of the core purposes of the DWC is to train students 
to take part in this global wave of research, technology and 
industry. The number of students and young researchers 
far outnumbered senior scientists at the symposium. On 
Thursday a joint event was held for them with the MacDiarmid 
Institute, another Centre of Research Excellence focusing on 
materials science. 

“We thought the best way of cross-fertilising ideas was to 
have the students interacting with each other.” said David 
Hutchinson the director of the Dodd-Walls Centre. “Students 
from both centres took part in a poster session and 
contributed short oral presentations.”

On Thursday morning the focus was industry. A quickfire 
round of presentations from industry-related speakers laid 
out the landscape of support mechanisms for research 
commercialisation in New Zealand. Following that the DWC 
announced a competition for students to commercialise a 
piece of research.

The main purpose of the symposium was to give DWC 
members and students the opportunity to talk about their 
research, collaborate and begin planning for years four to 
six. There were meetings for the science team, the executive 
committee, the education outreach team, the industry 
group and the board of governors. All this is the glue for the 
organisation. It allows a small country like New Zealand to 
reach a critical mass, enabling us to contribute at top level to 
international science. 



Luminescence
Inspiring Queenstown’s children with science

By the look on their faces, the teachers and parents were 
as wonder-struck as their children crowding around the 
demonstrations at the recent Luminescence festival in 
Queenstown. On the 27 June this year, over 300 primary 
school children came to watch the interactive demonstrations, 
meet young scientists and explore the science and technology 
of light. The event was part of the Dodd-Walls annual 
symposium held this year at Queenstown’s Millennium 
Hotel. It was organised by Dodd-Walls Centre students 
in collaboration with Otago Museum and Catalyst, a local 
Queenstown charitable trust. 

Visitors were invited to measure the width of their own hair 
with a laser beam, have their faces painted with fluorescent 
paint, discover how 3D movies and polarised sunglasses 
work, play with fibre-optic cables like the ones which make the 
internet work, explore how white light splits into all the colours 
of the rainbow and lots more. 

Behind all these demonstrations is a group of dedicated 
students from the Otago Optics Chapter, most of whom are 
doing their doctorates with the Dodd-Walls Centre. They 
developed the demonstrations last year in celebration of the 
International Year of Light. 

Craig Grant who manages the science engagement team at 
Otago Museum worked with the students to organise this 
event. One of his team put on a science show for the children. 

“We do more of the entertainment part – the students do the 
serious science part. They work really well together.”

PhD student Bianca Sawyer is the mover and shaker behind 
the student group. She enjoys running outreach projects like 
this one, especially when it involves five and six year olds. 

“I think they are going to be bored but I explain it anyway  
and then it’s like you’ve shown them some amazing magic 
trick. They ask the most insightful questions that you’d never 
have thought to ask. I’ve been stumped by five year olds  
many times.”

Bianca and her team run outreach programmes every year 
focusing on rural and low decile areas where such educational 
opportunities are rare. After the Queenstown Luminescence 
event a local teacher wrote in to show her appreciation. 

“WOW – absolutely AMAZING! Thank you so much for the 
opportunity! We took a group of six to seven year olds and 
they absolutely LOVED it! They had access to all kinds of 
resources – UV lights, laser lights, prisms, liquid nitrogen 
and much more. But the best resource was the people. Our 
students were so inspired to meet real life scientists and they 
learnt so much from the conversations they had with them.”

Each child also got to take a Light Matters Kit home with them 
– a cardboard box containing experiments to delve deeper 
into the science of light. The boxes were the brainchild of Prof 
Cather Simpson from DWC in Auckland, and were developed 
by a team of postgraduate students from across New Zealand. 
They are being used to help keep the children’s enthusiasm 
going after the event by encouraging further learning and 
curiosity at home by trying out the experiments alongside 
their parents and siblings.



“Kids. Don’t listen to your teachers when they tell you 
something’s impossible.” 

This was Mikkel Andersen’s advice to the children at his public 
lecture in Queenstown this June. The lecture was held on the 
first night of the Dodd-Walls annual symposium. An audience 
of all ages were captivated by his childlike enthusiasm and the 
descriptions of his world-leading research in “cold atoms”. 

“My teachers lied to me,” he went on to say. “They told me you 
couldn’t see a single atom in a microscope.”

But Mikkel, a Danish physicist who works at the University of 
Otago’s Atomic Physics Laboratory spends every day looking 
at single atoms with microscopes. He has also figured out how 
to pick them up, move them around and build structures with 
them – just like a child plays with Lego. 

“The magical thing about Lego is that a child can build almost 
anything with just a bunch of blocks. The world is far more 
magical than that. When I went to school I learnt about the 
periodic table. There’s about a hundred different atoms. These 
are the blocks out of which everything is built – the city we’re 
in, the lake, mountains, cars, you, me, even John Key.”

Mikkel was able to describe the process of his research, 
normally mind-boggling, with simple entertaining metaphors 
that made it seem like child’s play. He described how usually 
at room temperature atoms fly around at thousands of 
kilometres per hour bumping into each other. Temperature 
itself is a measure of how fast the atoms are moving. In 
order to see an individual atom and then pick it up, the first 
challenge is to slow it down. Mikkel’s team do that by firing 
laser beams at samples of gas from all angles. The laser light 
collides with the atoms and in a matter of milliseconds the 
atoms are hovering at a standstill. That’s equivalent to flying 
a supersonic jet plane into a concrete wall. This part is called 
laser-cooling. The next challenge is to isolate an individual 
atom from the crowd. Mikkel said they got the inspiration for 
this part from watching the Rugby World Cup. In the same 
way as teams play off and knock each other out till the winner 
is identified, they have devised a kind of knock-out series for 
atoms so that only one atom remains. Having trapped a single 

atom they then have the power to move it around and stick it 
to other atoms with complete control. Just like Lego.

Mikkel’s descriptions sound simple but in reality his research is 
extremely complex and each step has taken years to perfect.

Despite the light-hearted nature of his talk, Mikkel pointed 
out that this kind of fundamental research is likely to drive 
the next revolution in technology – just like the laser did 30 
years ago. When lasers were first made they had no practical 
application apart from as toys for researchers. That was 
before someone thought of using them in supermarket 
scanners. Now they’re a foundation for modern technology. 
The internet wouldn’t work without them, nor your phone, 
headlights, Christmas decorations etc. 

One of the potential applications for Mikkel’s research 
is incredibly powerful quantum computers that would 
completely revolutionise technology. 

“If you could get this level of control over just 50 to 100 atoms 
you could make a single device more powerful than all today’s 
computers put together.”

But that’s not why he does it!

“We do it because it’s COOL!” Mikkel says. “I do it because it’s 
the coolest thing I could come up with that I could also see 
could be possible. What can it be used for? It can be used for 
everything you can imagine. It’s up to the young people to 
decide. Because that’s the reality in which you’re going to live 
your grown life.”

It was clear Mikkel left a wave of inspiration and excitement 
behind him in Queenstown. He enjoys public lectures and 
sees them as a core part of his role as a scientist. 

“As taxpayers the public supports research so they have a 
right to know,” he said. But the real reason I do it is that I love 
to talk. I think everyone likes to talk about the things they really 
care about if they can get away with it. I’m not allowed to at 
home. My wife says ‘don’t talk physics when there are other 
people around.’ But here people actually show up to listen to 
what I have to talk about. That’s very rewarding.”

Atomic Lego: The Ultimate in Small Scale Engineering
A public lecture for the Queenstown community
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