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Su, Miss Shichen (Teresa)

Course MASt in Astrophysics (MASAS) Date submitted 20 Oct 2023
Department Institute of Astronomy Mode of study Full Time
Course start date 01 Oct 2024 (MT 2024) PUF No

Academic History

Sep 2021 - Jun 2024 BSc Theoretical Physics in 1stClass  University College London (United
(Not yet obtained) ~ Theoretical Physics (Physics and Kingdom)
Astronomy) - All or mostly full-time

Immigration Language

Nationality Australia (1st)
Country of birth Philippines

Currently ordinarily United Kingdom
resident

Country of birthis No
ordinary residence
since birth

Not required

Ordinarily resident
in the last five years

Estimated fee status
Visa
Visa type

Rest of the World, UK

Overseas
Required
| hold a Student visa

Scholarships

Apply for funding Yes
Apply for Cambridge Trust Yes
Apply for Gates Cambridge No

* Document not uploaded at the point of submission
** Other university
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MASt in Astrophysics, Michaelmas Term 2024 USN: 306841165
Su, Miss Shichen Application Number: 10758822

Curriculum Vitae

Uploaded

Career Goals

999/1000 chars

| aspire to become a research academic in astrophysics, with a focus on either computational simulations or
mathematical descriptions of the universe.

MASt in Astrophysics is a renowned programme that provides a robust foundation for research. | plan to pursue my
interests in magnetohydrodynamics and cosmology, exploring these areas extensively before committing to a specific
research topic for my PhD. The programme's rigorous courses will not only expand my knowledge but also provide a
resilient mindset necessary to meet the intellectual demands of a research career.

Research skills such as science communication are also vital for a successful research scientist. During a previous
internship, | have already developed a strong set of transferable skills such as translating astrophysics concepts into
code and efficiently reviewing journal articles. However, my journey is just beginning, and | am excited to refine these
skills through the research project offered by the programme.

Additional Information to Support Application

0/1000 chars

Course Specific Questions

Core - statement of interest As an aspiring astrophysicist, | am eager to study at Cambridge because of
its intellectually stimulating environment and the rich spectrum of astrophysics
courses offered. My journey into astrophysics began with Caltech’s
"Introduction to Astronomy" programme that sparked an interest in
exoplanets. In learning to extract and analyse observational data from Gaia
and the NASA Exoplanets Archive, | observed the Radius Valley in
exoplanets and was really thrilled by the idea of having the entire universe as
our laboratory. | also engaged in paper discussions and became fascinated
by their detection and formation. This led me to a research internship at
Cambridge on protoplanetary disks, which are the nurseries for planets. In
this project, | analysed turbulence levels and explored the effect of ambipolar
diffusion in weakly ionised disks, with the aim of understanding spontaneous
flux concentration. Fascinated by magnetohydrodynamics, | participated in
weekly discussions within the research group which also introduced me to the
equally intriguing process of accretion in black holes. | would thus love to
study these further in this MASt, particularly by taking "Astrophysical fluid
dynamics" and "Exoplanets and Planetary Systems". Furthermore, | am
excited to work on a substantial research project to delve deeper into an
astrophysics topic and to refine my research skills in preparation for a PhD,
and eventually a research career in theoretical astrophysics.

Core - reasons for applying | am drawn to this programme for two reasons: the selection of courses and
the opportunity to engage with world-leading astrophysics researchers at the
Institute of Astronomy. The programme offers a diverse range of courses,
including those in magnetohydrodynamics which align perfectly with my
interest in further exploring astrophysical disks. | am also keen to learn more
about the fundamental structure of the universe by further exploring
Cosmology which | currently study as an elective module. Beyond lecture
courses, the opportunity to undertake a research project supervised by an
expert in the field is also an invaluable way to develop research skills in
preparation for a PhD. Additionally, Cambridge provides unparalleled access
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MASt in Astrophysics, Michaelmas Term 2024
Su, Miss Shichen

USN: 306841165
Application Number: 10758822

to seminars delivered by astrophysicists at the forefront of cutting-edge
research. This allows my academic horizons to be broadened beyond my
chosen courses, which is incredibly valuable as research becomes
increasingly interdisciplinary in nature.

Astronomy - Extra Materials WP Uploaded

Application Information

Academic Awards
No awards entered

Employment History

Jul 2023 - Aug 2023 Summer Research Intern

Nov 2021 - Multimedia Officer and Astrophysics Expert
(Volunteer)

Other Applications Made

MASt in Mathematics

Department Copy 30of 6

University of Cambridge (Cambridge,
United Kingdom)

Off the Curriculum (London, United
Kingdom)

University of Cambridge (United
Kingdom)



MASt in Astrophysics, Michaelmas Term 2024
Su, Miss Shichen

Personal Information

Identifying Information

Full name Su, Miss Shichen (Teresa)
Previous nhame

Contact

Email 2002tsu@gmail.com
Skype address
Contact address Room 804, 19-29 Woburn PI, Greater

London, WC1HOAQ, United Kingdom
Valid until
Dependants
Partner WILL NOT bring partner
Disability
Disability Prefer not to say
Further information

Adjustment for Interview

Adjustment required No
Details

College Preferences

College St John's College (1st)
Sidney Sussex College (2nd)

Visa Requirement

Visa type | hold a Student visa

Study Visas

Applicant previously STUDIED in the UK

Visa type Student Visa (including Tier 4)

USN: 306841165
Application Number: 10758822

Date of birth 22 Feb 2002
Legal gender Female

Phone 07379383379 (1st)

Home address 116 Springdale Rd., East Killara,
Sydney, New South Wales, 2071,
Australia
Valid until

Child WILL NOT bring children

Current Membership

College Not College member

Start date 25 Aug 2021

Qualification level Level 06: Undergraduate degree (e.g. Bachelor's), End date 05 Oct 2025

Grad Certificate, Grad Diploma
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MASt in Astrophysics, Michaelmas Term 2024 USN: 306841165
Su, Miss Shichen Application Number: 10758822

Funding Application
Cambridge Trust

You will automatically be considered by the Trust for any awards for which you are eligible.

No identified awards.

Gates Cambridge Scholarships (Overseas)

Apply for Gates Cambridge No

Personal Statement 0/3000 chars

Harding Scholarship

Mastercard Foundation

UKRI

Department Funding

College Funding

Your Funding
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MASt in Astrophysics, Michaelmas Term 2024 USN: 306841165
Su, Miss Shichen Application Number: 10758822

Funding Sources

Details Date of decision Tenure years Amount per year

Personal source Funded by parents

Total available £0.00

Declaration

The information you have provided forms the legal basis of your application to the University of Cambridge. We reserve
the right to refuse admission in the event of any misrepresentation by you. Submission of an application does not imply
an offer of admission.

» The University of Cambridge, the Cambridge Colleges, the Gates Cambridge Trust and the Cambridge
Commonwealth, European and International Trust (and their collaborators) will use your personal information for the
purpose of processing your applications for admission and funding and deciding whether to offer you a place for the
course you have applied for. For further information on the use of your personal information during the application
process, please see How we use your personal information (for applicants).

« | certify that all the information given in this application is complete and accurate. | also understand that if | have
given false or misleading information, the University of Cambridge will not admit me as a Postgraduate student and may
take legal action against me.

« | certify that | am the original and sole author of all work submitted as part of this application, except where clearly
indicated otherwise.

| understand that if my application is unsuccessful, the papers relating to it will be destroyed and cannot be returned.

I confirm that | have read, understand and agree to the above declarations.

Department Copy 6 of 6


https://www.information-compliance.admin.cam.ac.uk/data-protection/applicant-data

UNIVERSITY COLLEGE LONDON

LONDON’S GLOBAL UNIVERSITY

Academic Transcript

Personal Information

Student: Shichen Su
Date of Birth: 22nd February 2002 University Reference: 210100121
HESA Reference: 2111490100124

Programme Information

Teaching Institution: University College London Language of Instruction: English
Programme of Study: BSc Theoretical Physics

Qualification Sought: Bachelor of Science FHEQ Level: 6
Mode of Attendance: Full-time

Module Information
ucL ECTS Result

yoademic Module Code Module Title Credit  Credit Mark Grade é‘;:::}z:: .
Awarded Awarded

2021/22 PHAS0002 Mathematical Methods 1 15.00 7.50 99.64 P 1
PHAS0004 Atoms, Stars and the Universe 15.00 7.50 82.56 P 1
PHAS0005 Waves, Optics and Acoustics 15.00 7.50 77.59 P 1
PHAS0006 Thermal Physics and the Properties of Matter 15.00 7.50 97.17 P 1
PHAS0007 Practical Physics and Computing 1 15.00 7.50 84.98 P 1
PHAS0009 Mathematical Methods II 15.00 7.50 85.67 P 1
PHAS0010 Classical Mechanics 15.00 7.50 80.85 P 1
PHAS0012 Computing for Mathematical Physics 15.00 7.50 89.90 P 1
PHAS0017 Developing Effective Communication 1 0.00 0.00 81.26 P 1

2022/23 MATHO0043 Mathematics for Physics and Astronomy 15.00 7.50 97.15 P 1
PHAS0021 Electricity and Magnetism 15.00 7.50 70.00 P 1
PHAS0022 Quantum Physics 15.00 7.50 80.75 P 1
PHAS0023 Atomic and Molecular Physics 15.00 7.50 86.34 P 1
PHAS0024 Statistical Physics of Matter 15.00 7.50 68.06 P 1
PHAS0025 Mathematical Methods IlI 15.00 7.50 72.30 P 1
PHAS0026 Mathematical Methods for Theoretical Physics 15.00 7.50 80.30 P 1
PHAS0030 Computational Physics 15.00 7.50 75.70 P 1

Total credits gained: 240 120

University Reference: 21010012/1

END OF TRANSCRIPT

This e-transcript has been issued under the 60‘/"“]’\ () M

signature of the Registrar, UCL. Any queries
should be directed to the issuing Office. Sarah J Cowls

Executive Director of Student Services and Registrar




MASt in Astrophysics USN 306841165
Su, Shichen Application Number 10758822

Academic reference for Miss Shichen Su

MASt in Astrophysics

Referee Details

Name Professor David Bowler Job title Professor of Physics
Email david.bowler@ucl.ac.uk Department Department of Physics & Astronomy
Phone Institution  University College London
Relationship Course lecturer City London
Known for Jan-Mar 2023 Country United Kingdom
Reference

Academic ranking Among the top 5% in year (i.e., in the top 2 if the group size was 40)

75
Student potential Outstandingly original/creative/independent of thought

Course suitability Exceptionally Suitable

Reference provided as uploaded file. Please see the next page.
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UCL DEPARTMENT OF PHYSICS & ASTRONOMY

12 October 2023

Reference for Shichen (Teresa) Su

| taught Shichen (Teresa) Su in the Computational Physics course during her second year of study. During the course,
which was interactive, she showed herself to be a very competent physicist and programmer who engaged well with the
course material and applied herself diligently. Her progress in the mini-project which formed a significant part of the
assessment was excellent, and her work was of high quality, and suggests that she has strong potential for study and
research at a higher level. She worked extensively outside class to understand the material. She shows a wide array of
interests outside her studies, and has worked on summer projects in different fields. She is an excellent candidate for a
Masters course. | recommend her to you strongly.

This reference is strictly confidential and is provided to you only in connection with Shichen (Teresa) Su and should only
be used for that purpose. The above information is given in confidence and in good faith. No responsibility however, can
be accepted for any errors, omissions or inaccuracies in the information or for any loss or damage that may result from
reliance being placed upon it.

Yours sincerely,

Yl
-

David Bowler

Dr. David Bowler, Professor of Physics, Department of Physics & Astronomy,
University College London, Gower Street, London WCITE 6BT

Tel: +44 (0)20 7679 7229 Fax: +44 (0)20 7679 1360

david.bowler@ucl.ac.uk http://www.atomisticsimulations.org/ @MillionAtomMan



MASt in Astrophysics USN 306841165
Su, Shichen Application Number 10758822

Academic reference for Miss Shichen Su

MASt in Astrophysics

Referee Details

Name Dr Can Cui Job title Postdoctoral Researcher
Email can.cui@astro.utoronto.ca Department Applied Mathematics and Theoretical Physics
Phone Institution  University of Cambridge
Relationship Supervisor City Cambridge
Known for  April 2023 to present Country United Kingdom
Reference

Academic ranking The best performance in their year
30 students in theoretical physics at UCL
Student potential Outstandingly original/creative/independent of thought

Course suitability Exceptionally Suitable

Reference provided as uploaded file. Please see the next page.
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Can Cui
Postdoctoral Fellow

UNIVERSITY OF Department of Astronomy and Astrophysics
University of Toronto
T O RO N TO 50 St George Street
Toronto, ON M5S 3H4
Canada

To Whom It May Concern,

| am a postdoctoral fellow at the Department of Astronomy and Astrophysics, University of
Toronto. Previously, | was a postdoctoral fellow in the Department of Applied Mathematics
and Theoretical Physics (DAMTP) at the University of Cambridge.

| am writing enthusiastically in support of Shichen (Teresa) Su's application for Part Ill
Astrophysics. | got to know Teresa when | was a postdoctoral fellow at DAMTP,
Cambridge. Teresa has been working under my direct supervision on the summer research
project "Magnetic Flux Concentration in Global MHD Numerical Simulations of
Protoplanetary Disks" since April 2023, for which she was awarded the competitive
Mathematics Open Internships from the Centre for Mathematical Sciences at the
University of Cambridge.

Teresa’s project with me is in the field of theoretical astrophysics, specifically the gas
dynamics and magnetic fields evolution in the context of protoplanetary disks — the
birthplace of planets. Teresa’s work is to compute the kinetic and magnetic power spectra
based upon previous global 3D MHD numerical simulation data. In the conduct of
research, Teresa has demonstrated adequate comprehension of (astro-)physical concepts,
mathematical skills, outstanding ability of coding, as well as effective research strategies.
She reads papers and conducts analysis very carefully to make sure all the math and
coding she has done are correct. She has the ability to not only follow the supervisor's
instructions, but also work independently. For example, she analyzed the simulation data
in the Fourier space by performing Fourier transform via coding in Python entirely by
herself. Another example is Teresa can draw reasonable conclusions from the results
achieved, and take initiative to think about the physical interpretations behind the numbers.

Teresa possesses professional communication skills. She has presented and explained
methods used and results obtained clearly and effectively, so that as a supervisor, | can
follow her steps and help resolve issues efficiently. Teresa has successfully presented her
research at the internship presentation day, and conveyed her research to peers and
senior researchers.

Teresa has been composing the draft for a peer-reviewed paper as the first author, which
shows her potential as an excellent researcher in the future.



In sum, Teresa is an outstanding undergraduate student with patience and respect. Based
on her excellent grades at UCL and her exceptional research ability, | believe she can
succeed in Part lll Astrophysics. | give her my highest recommendation.

If you need more information, please do not hesitate to contact me by email at
can.cui@astro.utoronto.ca. As a recommendation letter likely only provides a snapshot of
her talents and achievements, | would be happy to further elaborate on my time working
with her.

Yours sincerely,
Can Cui



5.7 UNIVERSITY OF
¥ CAMBRIDGE

We thank you for your time spent taking this survey.
Your response has been recorded.

Below is a summary of your responses

Institute of Astronomy

Important: please read before continuing

In this form, you will be asked a series of questions to help us gather
information about your previous university study. The questions relate to
your previous study, not the course that you are currently applying to.
Depending on department procedures, relevant contextual data may have
a small impact on some funding opportunities, so if your application is
eligible for University funding, we encourage you to fill in this form.

You will be given the opportunity to tell us about any events or
circumstances that have had an impact on your education, and limited
your ability to perform in your studies. You do not need to provide
personal or detailed information about these circumstances, we only
ask you give details of the impact that they have had on your studies.

Please only provide the information that you are asked for in the form, and
leave the text box blank if you cannot/ do not wish to respond. You should
only provide information in the form if you feel comfortable to do so. Your
application will not be disadvantaged if you choose not to respond to the
questions, and your academic merit will be assessed based on the
information you provide in other parts of the application. Once you have
completed this form, you will need to download a PDF copy of your answers
to upload to the . You will be given the option to download
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will be sent to you as soon as the form is submitted.

Your first name:

Shichen

Your surname:

Su

Your email address:

2002tsu@gmail.com

Confirm your email address:

2002tsu@gmail.com

The following questions relate to your experience of studying at
undergraduate/ bachelor’s level.

Your undergraduate/ bachelor's institution:

University College London

Did you undertake your degree full-time or part-time?

Full-time

Part-time (for any part of the

O degree)

When choosing your university, were there any factors other than grades
that you felt limited your choice of institution?



e.g. not being able to live away from home, financial considerations,
concerns about fitting in

I intentionally chose to attend university away from home, to get comfortable with and explore my
Igbtq identity

Characters remaining: 888

Did you have any essential regular commitments that impacted the extent
to which you could dedicate yourself to your studies? If so, please explain
the impact of this on your studies.

e.g. caring responsibilities, being a single parent or guardian, employment
during studies

Characters remaining: 1000

Did you experience any serious disruption to your studies that prevented
you from studying for at least 3 months over the course of a year? If so,
please explain the impact of this on your studies. It is not necessary to
provide details about the nature of the disruption.

e.g.iliness, bereavement

Characters remaining: 1000

The following questions relate to your previous experience of university
study at all levels (undergraduate and/or postgraduate).

Some students get off to a slower start than others in their studies, and
later show an upward progression in their marks.

Were there any circumstances that you feel initially inhibited your
academic performance? If so, please provide details of the impact on your
studies, and the change in circumstances that allowed you to improve your
performance.

Characters remaining: 1000



Please use the space below to let us know about anything else that has
had an impact on your studies or educational pathway. You might like to
explain any incomplete qualifications or course changes.

Characters remaining: 1000

Powered by Qualtrics &
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Shichen (Teresa) Su

London WC1H 0AQ
W +447379383379 | % 2002tsu@gmail.com | M linkedin.com/in/teresa-su-physics

Education
University College London London, UK
BSc Theoretical Physics Sept 2021 - Current

« First-year Average: 87%; Second-year Average: 79%

University of Oxford Online
Artificial Intelligence and Machine Learning Summer Programme Aug 2022
« Data Analysis: Applied regression algorithms to real-world problem-solving such as extracting the gravitational acceleration values

+ Deep Learning with PyTorch: Developed and evaluated basic convolutional neural networks (CNNs) using PyTorch for image classifica-

tion tasks on MNIST and CIFAR-10 datasets
+ Academic Excellence: Attained the highest grade (A+) across all coursework modules

Caltech Astronomy Online

Intro2Astro Online Workshop Jun - Jul 2022

+ Data Retrieval and ADQL Querying: Acquired proficiency in accessing the NASA Exoplanet Archive and used Astronomical Data Query
Language (ADQL) to perform searches within the Gaia Database

+ Data Processing and Visualisation: Used Python modules, including Pandas and AstroPy, to process astronomical data, and produced
informative sky plots

+ Academic Engagement: Actively participated in an Exoplanets Journal Club, fostering a collaborative environment for discussions

Pymble Ladies College Sydney, Australia
HSC (A-level equivalent) 2013 -2020

« Academic Excellence: Achieved an ATAR of 99.65, top 0.5% performer in Australia
« Awards: Dorothy Cowie Memorial Prize for Science (2020), Academic Distinction (2015 - 2020), Distinction in the Australian Physics
Olympiad (2019), University of Sydney Business School Award (2019)

Research Experience

Magnetic Flux Concentration in Protoplanetary Disks Cambridge, UK
Supervisor: Dr Can Cui | Centre for Mathematical Sciences, University of Cambridge July - August 2023

+ High-Performance Computing (HPC) Data Access: Executed Linux commands to access simulation data stored on an HPC cluster

« Turbulence Analysis and Energy Spectra Generation: Conducted detailed analysis of turbulence levels of differently ionised disks, sub-
sequently producing energy spectra for various simulation models

« Literature Review and Theoretical Study: Engaged in comprehensive study of relevant literature and turbulence theories to gain un-
derstanding of potential magnetic flux concentration mechanisms

«+ Oral Presentation Skills: Delivered a 20-minute talk during Cambridge Mathematics Placements (CMP) Presentation Day

Modelling Dynamics of Infectious Diseases Online
Lectures and Research Seminars taught by Professor Jeroen Lamb July - August 2022

« Mathematical Modelling: Studied discrete and continuous compartmental models in epidemiology

+ Epidemic Model Simulation and Analysis: Employed Python to create epidemic models with varying parameters, subsequently con-
ducting analysis of equilibrium points and generating phase portraits to understand dynamics of different epidemic scenarios

« Team Leadership and Presentation Skills: Took a leadership role in a group presentation focused on the Hopf Bifurcation analysis of an
SEIRS (Susceptible-Exposed-Infectious-Recovered-Susceptible) Model

+ Machine Learning and Research Publication: Conducted a comprehensive comparison of various machine learning models for COVID-
19 forecasting and authored a review article that was accepted by CONF-SPML 2023

Publications

Publication on "Magnetic Flux Concentration in Protoplanetary Disks” in preparation

Machine learning for Covid-19: A review on forecasting models
Shichen Su
Applied and Computational Engineering 4 (June 2023) pp. 717-723. 2023


tel:+44 7379383379
mailto:2002tsu@gmail.com
https://www.linkedin.com/in/teresa-su-physics

University Projects

Stability of Many-Body Systems London, UK
University College London February - March 2023

+ Nonlinear Dynamics Research: Investigated stable orbits of three- and many-body systems through an extensive review of literature on
nonlinear dynamics

+ Numerical Simulation and Stability Analysis: Employed various integration methods in Python to simulate many-body orbits, system-
atically exploring their regions of stability

+ Integration Method Evaluation: Conducted a thorough comparative analysis of stability between symplectic (e.g., Velocity-Verlet) and
non-symplectic (e.g., 4th Order Runge-Kutta) integrators

+ Report Writing: Independently authored a comprehensive 20-page report to present simulation results and analysis

Independent Astrophysics Projects London, UK
University College London October - December 2021

+ Hubble Constant Calculation: Successfully determined the Hubble Constant by analysing data from the Joint Light Curve Analysis (JLA)
of the SDSS-Il and SNLS supernova samples
+ 3D Animation Creation: Produced VPython animationsillustrating a planet’s orbital motion around a star

Societies and Activities

UCL Science Magazine London, UK
Technology Editor 2023

+ Science Communication: Authored three articles on physics applications for a general audience
+ Editorial Leadership: Provided 1-on-1 editing support to guide other authors through the writing process. Organised and led writing
workshops aimed at promoting science communication among students

UCL Physics Soceity London, UK
First Year Representative & Academic Officer November 2021 - December 2022

+ Academic Event Coordination and Student Engagement: Collaborated with researchers to organise academic talks for society mem-
bers. Additionally, promoted and facilitated social events, fostering a sense of community among physics students

Undergraduate Conference for Women in Physics (CUWiP) UK and Ireland Glasgow, UK
Attendee April 2022

+ Science Communication and Diversity Advocacy: Actively engaged in diverse learning opportunities, including keynotes, panels, and
workshops, to enhance science communication skills and gain insights into frontier research in Physics. Simultaneously, networked with
fellow women and non-binary physicists, contributing to the support and advancement of underrepresented minorities in STEM fields

Volunteering
Off the Curriculum London, UK
Astrophysics and Cinematography Team 2021 - Current

+ STEM Education Advocate: Created an Astrophysics Masterclass Programme for high school students. In addition, independently
scripted, delivered and edited five easily accessible astronomy lessons

Kids Learning Assistance Program (KLAP) Sydney, Australia

Head of Outreach 2021-2022

+ Education Outreach Leader: Led the outreach team’s to contact over 100 local schools, conducted training sessions for Year 8 reading
mentors, and coordinated two successful pilot programs. Represented the team in the University of Sydney’s Genesis Program, ultimately
winning the 2021 Student Innovation Award with a prize of $1000

Skills

Programming Python, Mathematica and Linux Commands

Languages English (Native/Bilingual), Mandarin (Native/Bilingual), Hokkien (Conversational)
Software DaVinci Resolve, Microsoft Office
Hobbies Piano: Eighth Grade (Australian Music Examinations Board), Photography, Running
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