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around the world, and soon even in 

space. However, the problem is, 

what if the clocks in space and the 

ones on earth aren’t synchronized? 

How do you solve this problem? Dr 

Sascha Schediwy and his PhD 

student David Gozzard know the 

answer... 

 

Lasers and microwaves! 

 

By using only one of them, you 

won’t be able to get an accurate 

reading due to atmospheric 

interference. Because of this they 

decided to fire both lasers and 

microwaves together. This 

allows them to get the most 

accurate readings possible. To 

do this they will fire both the 

lasers and the microwaves at the 

atomic clock that will be 

stationed on the international 

space station. 

 

Precise time measurements and 

frequencies are the building 

blocks of many scientific and 

technological applications. 

Some of these applications 

include things such as global 

navigation, telecommunications, 

radio astronomy and 

spectroscopy. Due to the 

importance of these applications 

atomic clocks have become 

even more valuable. 

 

For the last sixty years, the most 

precise way of transferring the 

stability of clocks between two 

distant locations have become 

insufficient to convey full 

accuracy of the data. This is a 

concerning problem because of 

the fact that atomic clocks are of 

increasing significance in 

today’s society.  

 

That is why, there is a global 

$100M project on its way. This 

will allow people to create a 

more precise method of 

transferring stability.  

This project is a mega-science 

Why are we going to shoot lasers at 

the international space station? This 

may seem strange but in fact it is a 

reality. However the space station 

isn’t going to blow up. It’s actually 

going to do more good than harm. By 

doing this we will be able to tell if 

atomic clocks work differently out in 

space than on earth because in space 

there isn’t any gravity. And what 

better way to do that than with lasers. 

 

Atomic clocks are becoming 

increasingly important in our world 

today. You can find an atomic clock 

in most scientific research centers 
Continued on page 2 
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project, involving world-

renowned researchers and 

scientists. This project aims to 

start using optical timing links that 

are three times as stable as the 

best microwave link. This link 

will  be tested to compare the time 

scales (a regular beating rhythm) 

in the microgravity environment 

of the international space station 

and the state of the art atomic 

clocks on earth. 

 

Sascha specializes in the 

development of optical timing 

links and will be working on the 

laboratory development of the 

laser timing equipment that is 

going to be deployed and tested at 

Mount Stromlo in Canberra.  He is  

also going to be participating in 

two field trials at Mount Stromlo 

Satellite Laser Ranging 

Observatory. 

 

Sascha’s award-winning PhD 

student David Gozzard, who came 

runner-up in both the UWA 3-

minute thesis competition and the 

FameLab Australia state heats, 

recently travelled to Canberra to 

test the laser timing equipment 

and the tests ended up successful. 

David is currently working on 

transmitting high-precision 

frequency signals from atomic 

clocks for both the SKA telescope 

and the international space station 

for uses in tests of General 

Relativity and other fundamental 

physics. He is also currently 

developing technologies to 

measure and compensate for the 

disturbances to laser transmissions 

caused by vibrations from 

vehicles or day-night temperature 

changes 

 

Sacha has also been working on a 

part of the Square Kilometer 

Array project. This project also 

involves the optical fibers that 
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Sascha specializes in. His job was to 

run tests to guarantee that the 

frequency stability lengths would not 

degenerate whilst information was 

being transferred. This will help to 

make sure the data collected will be 

as accurate as possible. 

 

In this project  they have been 

working with many different 

institutions from all over the world. 

Not very long ago Sascha and David 

travelled to South Africa, who is co-

hosting the SKA project along with 

Western Australia, to work with a 

team there . 

 

Sascha does this by eliminating 

factors that could possibly degenerate 

the frequency stability lengths over 

time thus reducing the accuracy. 

Things that affect the frequency 

stability can be categorized into three 

sections. These sections are acoustic, 

mechanic, and thermal.  

 

An example of thermal variations is 

weather conditions which can stretch 

or contract the fibers transferring the 

frequency stability lengths which can 

degenerate it.  

 

Acoustic variations on the other 

hand are  man-made sounds  and 

noise related to vehicles such as 

airplanes and helicopters, among 

others, that cause sound 

vibrations. These variations shake 

the fibers transferring the data, 

thus causing the frequency’s 

stability lengths to degenerate. As 

a result the data becomes 

unsuitable for use. 

 

Mechanical variations can also be 

caused by trucks, cars and any 

vehicles travelling over the 

frequency stability lengths; 

causing it to degenerate.  

 

This work will create countless 

research and discovery 

opportunities for both us and the 

rest of the world. Having these 

opportunities will allow us to 

discover even more about our 

universe and the things in it. So 

maybe next time we will be 

shooting lasers to Mars. 
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had been selected out of many 

international applicants for the 

Summer Camp.  

 

Fully funded by USTC; the summer 

camp allowed the students to engage  

with field leading professors in a 

week of thought-provoking lectures, 

followed by another week  of 

research and hands-on work in 

cutting-edge laboratories with 

Chinese mentors.  

 

The camp concluded with a special 

ceremony in which groups of 

students enlightened  their peers 

with the research they had diligently 

worked to assimilate and analyze 

over the second week. 

 

With content ranging from string 

theory to ultra-cold atoms, plasma 

generation to bacterial motor  

networks, the summer camp 

introduced the students to topics that 

are on the forefront of                                                                                      

modern physics.  

 

Aside from the academic 

component, the physics students were 

also able to experience both modern 

and traditional Chinese culture. Over 

the intervening weekend, USTC 

organized a trip for all students to the 

mountainous rural area of Huangshan. 

Due to stormy summer weather, 

hiking the visually spectacular Yellow 

Mountain was off-limits; instead the 

students visited the historical villages 

of  Xidi and Hongcun, each preserving 

architecture from as far back as the 

14th century. 

 

Students also got a chance to try their 

hand in multiple Chinese cultural 

classes that introduced the tricky-to-

learn Mandarin dialect, tai chi and 

classical Chinese instruments and 

music. 

 

All students thoroughly enjoyed the 

summer camp and send their utmost 

thanks to USTC and  UWA, the 

lecturers and lab supervisors, and 

friendly fellow international students 

for an amazing trip! 

 

From the Pen of  Bradley Saunders 

 

 

Less than a fortnight after intensely 

studying for and completing first 

semester examinations, seven UWA 

physics students found themselves 

boarding flights destined for the 

bustling Chinese city of Hefei, the 

capital of the Anhui Province. There 

they would participate alongside hard

-working physics students from all 

over the globe in the Future Physicist 

International Summer Camp, an 

event hosted by the prestigious 

University of Science and 

Technology of  China (USTC).  

Participating universities included 

Imperial College London and Oxford 

from the UK; Brown, Carnegie 

Melon, Chicago, MIT, Texas and 

Yale from the USA; Heidelberg from 

Germany; Twente from Holland; 

USTC and Nanjing from China; and 

UWA representing Australia. 

 

Third year students Mitchell Chiew, 

Katie Dyer, Jonathan Israel, Katy 

Proctor and Bradley Saunders along 

with fourth year  students Tania Loke 

and Ben Tapley were excited to 

discover in March  2015 that they 

Bradley & Team UWA  with colleagues  from around the globe 
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Lauren Kennington, 
Year 10, 

Thornlie Christian College  
Southern River 

Perth, WA 

Despite heavy rain and wind the 

day before, Sunday 9th August 

dawned bright and clear for the 

UWA Open day that saw over 

20,000 visitors on campus. And 

judging by the crowds they drew, 

the Physics and ICRAR displays 

and activities must once again 

have been one of the highlights of 

the day. 

In addition to displays from 

research groups, a big attraction is 

always the demonstration of 

fundamental physics involving 

liquid nitrogen, spinning chairs 

and wheels, induction and a host 

of other activities that are 

regularly used in our outreach 

programme with high school 

students. Keeping the momentum 

up all day was only possible as a 

result of the involvement of more 

than 50 second and third year 

student volunteers. They receive 

safety training and training in the 

“patter” for the general public 

about the physics involved, and 

there is a tremendous team spirit 

on the day. 

Another highlight of the Physics 

display is always the show put on 

by “Dr Electric”, aka Dr Peter 

Terren, a consultant physician 

from Bunbury who has a 

fascination for all things high 

voltage. The stars of his show 

were two massive Tesla coils 

synchronized to music - both 

preprogrammed, but also played 

by members of the audience on a 

keyboard. A visit to his website 

tesladownunder.com is well worth 

the effort for some amazing 

images. 

The Physics Course Advice booth 

was also very busy, which bodes 

well for our future. More often 

that not it was parents asking 

questions while their son or 

daughter waited in the 

background! 

I want to express my gratitude to 

all of the staff and students who 

made the Physics presence at open 

day so impressive.  

Rain was forecast for the day, and 

the weather bureau got it right - 

light rain started at 4.10pm, by 

some miracle after the closure of 

Open Day at 4pm. That’s why I 

got soaked collecting the 20 pizzas 

to feed our hungry band of 

volunteers! 

Professor Ian McArthur 
Head of School 

Beslin Selvin   
Year 10 

Thornlie Christian College 

Southern River 
Perth, WA 


