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2
electron resides on the donor, while ISET ⇧= 0 when the
donor is ionized. The readout protocol consists of three
phases13 , shown in Fig. 1b. (i) A Load phase, during
which an electron in an unknown spin state tunnels from
the SET island to the donor, since µSET > µ⇥ , µ . The
electron loading is signalled by ISET dropping to zero.

a

b

Source

Load

Read

Empty

SET
D

Single
electron

t

Vpulse

ISET

out

in

ISET

SET
island

Drain

t

c
100 nm

Vbias

+
Vtop

Vpulse
I/V

ISET

VLB
+

p

d

ISET (pA) 0

350

2

e

VRB
Vpl

(V)

-A

(ii) A Read phase, during which a spin-down electron
remains trapped on the donor, leaving ISET = 0, but a
spin-up electron can tunnel onto the SET island, causing
ISET = Imax . A (di⇥erent) spin-down electron from the
SET island can later tunnel back onto the donor, blocking
the current again. Therefore, the signal of a state | ⌅⌃ is a
single current pulse at the beginning of the Read phase.
(iii) An Empty phase during which the donor is ionized,
to ensure a new electron with random orientation can be
loaded at the next cycle.
Measuring ISET as a function of the plunger (Vpl ) and
SET top (Vtop ) gate voltages, yields the map shown in
Fig. 1d. Each time a charge centre coupled to the SET
changes its charge state, the sequence of SET current
peaks breaks and shifts in gate voltage by an amount
Vtop = q/Ctop , where q is the charge induced on
the SET island and Ctop is the capacitance between island and top gate (Fig. 1e). Figure 1d shows a large
number of charge transitions for 0.7 < Vpl < 0 V. Most
of these transitions are irreproducible and hysteretic, and
are probably caused by the charging/discharging of shallow traps at the Si/SiO2 interface. The transitions for
Vpl < 0.7 V, however, are stable and well reproduced
even after several thermal cycles. Their number is consistent with the expected number of implanted donors in
the active area, and they have been observed in a number
of similar devices20 . Considering the results of the spin
lifetime measurements discussed below, it is likely that
we are observing transitions between D+ and D0 states21

MSc Physics – Welcome!

• WELCOME to the Physics MSc
• MSc students are an important part of the School of
Physics. You should consider yourselves fully fledged
members of the department
• The two years you spend here will be hard work, yet
fun and extremely rewarding.

Expectations

Be prepared to work hard!
• MSc subjects are deliberately designed to be much
more challenging than undergrad subjects.
• You will need to work consistently throughout the
semester. (Waiting until swot vac, and then cramming,
doesn’t work).
• Part time work (apart from lab demonstration) is not
recommended.

Expectations

Subject Selection
• Discuss with your supervisor (+coordinator if you are unsure of suitability
of subject).
• Discuss with other students past and present.
• Aim to optimise your marks by:
• Choosing subjects you are good at.
• Don’t overload: Only brainiacs should take all 4 1st semester MSc
Physics subjects in one go. You have two years so take it easy.
• Be careful about choosing subjects where you have not taken
background subjects at lower year levels.
• *Students may substitute at most two approved subjects at 300 level or
higher. It will be compulsory to take 300-level Statistical Physics or 300-level
Electrodynamics if the student did not take these subjects (or their equivalent
at another institution) during undergraduate studies.

Expectations

Subject Approval Process
• Discuss with your supervisor first and then seek approval from the
MSc coordinator (usually only needed where for whatever reason
you don’t have the UoM pre-requisites)
• Usually MSc coordinator will give approval if your supervisor has
given approval.

Subjects From Other Disciplines
• OK, provided approved by your supervisor and then by me.
• Maths, Chemistry, whatever (within reason and with
justification)

Expectations

Subject Selection
• MSc: 8 coursework subjects (maximum of two at 3rd year level):
• 7 from discipline or related areas + one professional skills.
• Graduate Diploma (Advanced) : 8 coursework subjects with
maximum of 4 from 3rd year level
• NB. Students who complete the Diploma can take a maximum
of 50% credit for Diploma subjects across to MSc.

Expectations
Physics
• PHYC90007 Quantum Mechanics

S1

• PHYC90008 Quantum Field

S1

• PHYC90012 General Relativity

S1

• PHYC90010 Statistical Mechanics

S1

• PHYC90009 Physical Cosmology

S2

• PHYC90011 Particle Physics

S2

• PHYC90013 Condensed Matter

S2

• PHYC90006 Quantum and Advanced Optics

S2

New for 2018
• SCIE90026 Biomolecular Structure Determination

S2

• PHYC90045 Introduction to Quantum Computing

S2

Expectations

Professional Skills
•

MAST90044 Thinking and Reasoning with Data

S1

•

MAST90045 Systems Modelling and Simulation

S1

•

SCIE90005 Ethics and Responsibility in Science

S1

•

BUSA90403 Business Tools: Money People & Processes

S2

•

MAST90007 Statistics for Research Workers

•

SCIE90012 Science Communication

S2

•

SCIE90013 Communication for Research Scientists

S1

July

New for 2018:
•

COMP90072 The Art of Scientific Computing

S1, S2

Expectations

Research Project:
• Once Research Project has commenced there is a requirement
that it be taken in consecutive semesters, i.e. no gaps in between.
This is a Faculty requirement.
• Many theory students will not have a Research Project component
in the 1st semester of their enrolment.
• For students with experimental projects it may make sense to
have a 12.5 pt block in the 1st semester in some cases. Discuss
with your supervisor.
• Commencing in 2017 three research stream are available:
• Streams A, B, C
• And there are hurdle requirements each semester.

Research
Project
Streams :

Research
Project
Streams and
Hurdle
Requirements:

Expectations

Don’t be isolated!
• Form study groups
• Make sure you are part of the
network of MSc students.
• You have a desk/office, so study
here, not by yourself at home (we
expect you to be here, in the building,
for about 40 hours per week).
Students who study together tend to
obtain better results!

source: http://www.bloomberg.com/bw/articles/2014-09-11/
the-lonely-cant-tell-other-people-from-dolls

Expectations

Be collegial
You will be sharing an office
with other MSc and Ph.D
students and it is important to
be aware of what is
reasonable office behaviour.

source: http://www.pluggedin.com/tv-reviews/office/

Special consideration

If something goes wrong…tell someone!
• If your studies have been affected by illness, etc., let
someone know! Your supervisor is your first port of call. It
is also very important that the MSc coordinator is
informed.
• Special consideration applications can be submitted via
the Student Portal. Also let MSc coordinator know.
• Extensions for assignments, etc., can be organized if
needed. Talk to the lecturer concerned.

MSc – Important Contacts

Administrative Issues
• Poppy Gatsios - level 1 Physics (admin/enrollment
issues)
• Stop 1 (enrollments)
Academic issues
• Your supervisor (course planning, research projects)
• MSc coordinator: Jeff McCallum

Part 1 Laboratory Demonstrating

Part 1 Laboratory Demonstrating
• We strongly encourage students to undertake laboratory
demonstrating as part of their training.

MSc – Calendar
Key Dates for Physics MSc/Grad Dip Advanced 2018
VENUE

START/DUE
DATE

END
DATE

Orientation week

Timetable at http://physics.unimelb.edu.au/study/current-students/MScPGDip

19 Feb

23 Feb

1st Semester lectures

Geoff Opat Seminar Room, level 6

26 Feb

27
May

Pathways to MSc Presentation
(for 3rd year Physics Majors)
Easter non-teaching period

Medley Theatre – Redmond Barry Building

6 Mar

6 Mar

30 Mar

8 Apr

ANZAC Day (University Holiday)

25 Apr

Swot Vac

28 May

Queen’s birthday (University
Holiday)

11 Jun

4 Jun

1 Jun

Examination Period

Conference & Teleconference room (Rm 760), Level 7

22 Jun

Final completion date of Lit
Review and Oral Presentation
for 2nd year MSc students
Mid-year thesis submission

http://physics.unimelb.edu.au/Current-Students/MSc-PGDip/When-youare-here for guidelines for research component of course and lit review
and oral presentation form
Submit via LMS by midnight

25 May

Mid-year talks

Hercus Theatre

18 June

19 Jun

Welcome Session for Mid-Year
Entry Students

Geoff Opat Seminar Room, level 6

17 July

17 July

2nd Semester lectures

Geoff Opat Seminar Room, level 6

23 Jul

21 Oct

MSc Physics Entry Information
Session

Hercus Theatre

18 Sep

18 Sep

Non-teaching period

24 Sep

30 Sep

Swot Vac

22 Oct

26 Oct
16 Nov

25 May

Examination Period

Conference & Teleconference room (Rm 760), Level 7

29 Oct

Final completion date of Lit
Review and Oral Presentation
for 2nd year MSc students (midyear entry)
Thesis submission

http://physics.unimelb.edu.au/Current-Students/MSc-PGDip/When-youare-here for guidelines for research component of course and lit review
and oral presentation form

19 Oct

Submit via LMS by midnight

19 Oct

Talks

Hercus Theatre

12 Nov

13 Nov

MSc – Timetable

SCHOOL OF PHYSICS MSc/GRAD DIP ADVANCED LECTURE
TIMETABLE
SEMESTER 1 2018
Lectures are held in the Geoff Opat Seminar Room, Level 6, David Caro
Building.
Each Subject has 36 lectures (nominally 3 lectures per week, for 12 weeks). An
additional timeslot has been scheduled to allow for flexibility.
Semester 1 commences on Monday 26th February.
QM = Quantum Mechanics
QFT = Quantum Field Theory
SP = Statistical Physics
GR = General Relativity

Monday

Tuesday

9 – 10 am
10 – 11 am

QFT

11 am – 12 pm
12 – 1 pm

GR

1 – 2 pm

QM

Wednesday

Thursday

Friday

QFT

QFT

QFT

QM

GR

SP

GR

SP

SP

Colloquium

SP

QM

GR

QM

MSc – Administrative Issues

Administrative Issues
Key documents can be found at:
http://physics.unimelb.edu.au/study/current-students/MScPGDip

MSc – Orientation Week
SCHOOL OF PHYSICS
MSc & GRAD DIP ADVANCE ORIENTATION WEEK
19 – 23 FEBRUARY 2018
DATE

EVENT

CONTACT

MONDAY 19 FEBRUARY
9.30 am – 11.30 am

Faculty of Science – Graduate Welcome and Expo
Malaysian Theatre and MSD Basement Foyer

12.30 pm – 1.30 pm

School of Physics Welcome Lunch
Physics Courtyard/BBQ area (under David Caro
Building ramp)

2.00 pm – 3.00 pm

School of Physics Welcome and Information
Session
Geoff Opat Seminar Room, Level 6, David Caro
Building

Faculty of Science

Jeff McCallum
Poppy Gatsios

TUESDAY 20 FEBRUARY
11 am – 11.30 am

12 pm – 1 pm
2 pm – 3 pm

Safer Community Induction
Geoff Opat Seminar Room, Level 6, David Caro
Buiding

Ben Bajonat

General Housekeeping (keys, access, computer
accounts, etc)
Reception, Level 1, David Caro Building
Josephine at reception will be available to arrange
keys, proxy access and profile for your Physics
computer account to be activated. You MUST see
your supervisor and obtain your student card at
least 24 hours before seeing Josephine.

Josephine Stevens

Contract set up for new casual demonstrators and
tutors
Part I Laboratories, Level 3, David Caro Building
•
Contracts are now done online.
•
Confirm your details with Colin Entwisle.
•
You will receive an email from the
University with links to relevant
information. Read through carefully and
complete as indicated. A verified copy of
your work rights is required (passport/birth
certificate). NB: You can make a copy of

Colin Entwisle

WEDNESDAY 21 FEBRUARY
10.30 am – 11.30 am

MSc – Orientation Week
your passport/birth certificate in the 1st
Year labs, and get it 'sighted' when you
drop in to the Level 3 lab.

2.00 pm – 3.00 pm

Research Skills for MSc Students
A one-hour session to introduce the research
skills you will need to meet the demands of
your MSc Thesis.
Please bring your own device.
Items to be covered:
• What is a literature review?
You will have to write one, so best to
find out now!
• How do I search effectively?
Generate keywords and search strings.
Learn search tips and strategies to save
you time and find relevant papers.
• What do I search?
Learn how to interrogate relevant
databases, set up keyword alerts, table
of content alerts for journals and
citation counts for effective searching.
• How do I cite properly?
Which reference management
software should I use? Resources to
assist with citation styles, an overview
of EndNote, Mendeley, Zotero and
LaTex.

David Honeybone

Geoff Opat Seminar Room, Level 6, David Caro
Building

THURSDAY 22 FEBRUARY
11 am – 1 pm

General Safety Induction
Geoff Opat seminar room (level 6), David Caro
Building
Attendance is compulsory for all new staff and
postgraduate students.

Phil Lyons

2.00 pm – 3.30 pm

Introduction to Radiation Safety (including lasers)
Geoff Opat seminar room (level 6), David Caro
Building
Attendance is compulsory for new undergraduate
laboratory demonstrators and postgraduate
students working with lasers or ionising radiation.
Please bring a pen.

Phil Lyons

MSc – Induction Kit

Induction Checklist:
Go through this with your supervisor, a senior
postdoc in the group, a senior Ph.D student.
It introduces you to many of the things you need to
know so that you can settle in and know your
environs.

MSc – Key Request Form

Fill in key request form when you do the induction
process.
Take completed form to Josephine in the front office.

MSc – Let the journey begin

source: http://www.beingbrunel.com/game-of-thrones-engineering-the-wall/

