SCIENTIFIC REPORT FOR ITGP - SHORT VISIT GRANT
OXFORD MAY-JUNE 2013

LAURA SCHAPOSNIK

1. PURPOSE OF THE VISIT

The purpose of my research visit to the Mathematical Institute at Oxford was to work
on the following two problems:

(P1) The study of U(p, p)-Higgs bundles and the geometry of their moduli space.
(P2) The study of Higgs bundles and 3-manifolds.

During the last months I successfully completed my DPhil examination, and now is
the ideal time for me to prepare the results in the thesis for publication. After discussing
with my examiners, Prof. Peter Newstead and Prof. Frances Kirwan, I was advised to
produce at least 2 papers with results of Chapters 6 (on U(p, p)-Higgs bundles) and 7
(on Sp(2p, 2p)-Higgs bundles) of the thesis [Sch13]. Some discussions on a subtle point of
(P1) highlighted by my examiners will require further work on results for U(p, p)-Higgs
bundles to give closure to this research. Hence, the visit to Oxford, where I was able to
interact with Prof. Nigel Hitchin was very fruitful for this research.

One of the aims of (P2) is to understand the relation between (A, B, A)-branes and the
spectral data of classical Higgs bundles involved in (P1), and relate this to the work of
Witten and Kapustin [KaWit06], and of Gukov [Guk09]-[Guk11]. I have recently visited
Dr. David Baraglia (University of Adelaide) to collaborate on this project, and we are
currently making very interesting advances in the area.

2. DESCRIPTION OF THE WORK CARRIED OUT DURING THE VISIT

During my visit to the University of Oxford, the work carried out in order to tackle
the above problems was done in two different ways:

2.1. Current advances. With respect to the research related to (P1), in the last
months I finished a draft of [Sch13al, which I was able to discuss about with Prof. Nigel
Hitchin. Moreover, since in his current research he has used the results in the draft and
[Sch13] to relate SU(m,m)-Higgs bundles and (B, B, B)-branes through mirror symme-
try, I was able to stay updated on the state of the art of these developments. The work
in [Sch13a] shall be made available online very soon.

As for the projects coming from studying (P2), last month my collaborator Dr. David
Baraglia and I finished our first paper on the subject [BaSch13], and we are currently
looking into natural continuations of the research, as well as applications of our current
results. In particular, during my research visit to Oxford I was able to discuss about our
current project [BaSch13a] and get insightful comments from other mathematicians and
physicists.
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2.2. Work on open problems. Further to communicating my current research, I also
dedicated the visit to continue my research on open problems related to Higgs bundles
for real forms. In particular, together with Prof. Nigel Hitchin we begun a new project
on a related problem to (P1) and (P2):

(P3) The study of the relation between the moduli space of stable rank 2 vector bundles,
parabolic rank 2 bundles and Higgs bundles for real forms.

Following the ideas I developed in [Sch13] for Sp(2p,2p)-Higgs bundles, Prof. Nigel
Hitchin and T have realised that there is a bigger class of Higgs bundles whose moduli
space is closely related to the space of parabolic rank 2 bundles defined in [AG06], and
we are currently preparing a paper together on the subject.

3. DESCRIPTION OF THE MAIN RESULTS OBTAINED

There are at least three papers which will result from my visit to the University of
Oxford, and the main ideas in each work are as follows:

(1) [Sch13a] Here I will describe the spectral data associated to U(p, p) and SU (p, p)-
Higgs bundles, where the Jacobian and Prym varieties of quotient spectral curves
are used. Moreover, I will give a new interpretation of topological invariants asso-
ciated to the moduli spaces of these objects, as well as describe some applications
of the new methods developed in the paper (mostly following [Sch13]).

(2) [BaSchl13a] Together with Dr. David Baraglia, we will expand on the ideas origi-
nated in [BaSch13], and in particular on the open questions described in the last
section. We will give a relation between the moduli space of representations of
the fundamental group of a 3-manifold which are extension of representations for
the boundary, and the (A, B, A)-branes described in [BaSch13].

(3) [HitSch13] Together with Prof. Nigel Hitchin, we will describe the relation be-
tween the moduli space of Higgs bundles for certain real forms, and the moduli
space of stable rank 2 vector bundles and admissible parabolic bundles as defined
in [AGO6]. In particular, we will expand on the methods developed in [Sch13] for
the symplectic group with signature.
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Plane ticket
Heidelberg-Frankfurt
Heathrow-Oxford
Oxford-Heathrow
Frankfurt-Heidelberg

Total

Travel cost

Euros

241
24.5
34
77
21

397.5



Grail

Your ticket details & travel information | 29 May 2013 | Reservation code: 4H5APO

Lufthansa.com <online@booking-lufthansa.com>
Reply-To: Lufthansa.Reply.not.possible@booking-lufthansa.com
To: LAURASCHAPOSNIK@gmail.com

Wed, Mar 20, 2013 at 5:23 PM

If you cannot read this travel information or can only read part of it, please open the attached PDF version. Please do not
reply to this e-mail. Direct replies to the sender cannot be processed. To contact Lufthansa, please access the Help &
Contact section on lufthansa.com.

& Lufthansa

Reservation code:

4H5APO

Ticket details & travel information

Travel dates for: SCHAPOSNIK MASSOLO / L
MRS

Miles & More- LHXXXXXXXXXXX9578

Number:

Ticket number: 220-2331738419 *

etix® Identification: XXXXXXXXXXX2044

* You have access to the passenger receipt by clicking the ticket number up to 30 days after commencement of travel.

Your flight itinerary
Flight Date

LH 914
operated by: 29 May
LUFTHANSA

LH 903
operated by: 09 June
LUFTHANSA

Total Price of your Ticket
Price

91.00 +

from to

Departure Arrival

FRANKFURT DE LONDONGB
FRANKFURT INTL HEATHROW 0

16:15 h 16:55 h

TERMINAL 1 TERMINAL 1

LONDON GB FRANKFURT DE

HEATHROW FRANKFURT INTL @ 00 -0t 40.30 1
TERMINAL 1 TERMINAL 1

Taxes & Carrier Imposed Fees

142.37

Get 100 miles for every hotel review!

Passengers
1 Adult

OPC
Total Price for all passengers

Reservation

Economy Class

)

confirmed

Economy Class

M

confirmed
Total
EUR 233.37
EUR 8.00
EUR 241.37



Write a review about your last stay at a hotel and HolidayCheck credits you 100 Miles &
More award miles for each published review. Fill your mileage account and share your
travel knowledge and experiences with other travelers!

Write a review now!

Flight information

An electronic ticket has been issued for you. Your
boarding pass will be available at lufthansa.com
from 23 hours prior to departure. For identification
please have your booking reference and your
Miles & More Credit Card or the credit card which
has been used at the time of booking ready.
Alternatively you can also use the check in
terminals at the airport to print your boarding pass.
In case you should travel with an airline other than
Lufthansa please check here or contact the
respective carrier for the applicable check-in
conditions.

As the airfare you have chosen may be a special
fare, please note that restrictions may apply
regarding rebooking and refund. If rebooking and
refunds are possible please be aware that charges
may apply. For refunds of taxes and charges only,
Lufthansa applies a refund service charge (RSC)
of EUR 30,00. For rebooking with different travel
dates please be aware to consider the applicable
advance purchase periods, minimum and
maximum stays and restrictions regarding the
departure times. For further questions regarding
the fare conditions of your booked airfare please
contact your local Lufthansa representative who
will be happy to assist you.

Flight services

New with upgrades at check-in:

Keep your Miles & More PIN to hand if you want
an upgrade with miles. If you have forgotten your
Miles & More PIN, you can request it online here.

Organising your online bookings will become
even easier.

You receive your travel information today together
with calender dates in the form of icalender files.
These files can be used to automatically transfer
your travel information to your electronic
organizer. You will find information regarding this
subject here.

Important Information!

Please be aware that the data being transferred to
your electronic calender could be corrupted by
your personal PC preferences and in this case
might need manual correction when imported.

-+ Arrival and departure - Online check —in

Partner offers

Please take note of the current free baggage
allowance included in your ticket price and the
applicable hand baggage regulations prior to your
departure.

Lufthansa flight bookings do not require a
reconfirmation after ticket purchase.

Please check the applicable health and entry
requirements.

Your itinerary has changed? Most rebookings can
be done online - for further information click here.
In order to proceed your rebooking, kindly click on
your reservation code (which is located on top of
this booking confirmation) or go to My bookings
and enter your reservation code as well as your
name.

Lufthansa on your mobile

Just enter lufthansa.com into the browser of your
mobile device with internet capability. Download
your app free of charge directly from the mobile
portal or via your app store to your mobile phone.
Just in case you won't find a specifically designed
app for your mobile device, the Lufthansa mobile
portal will still provide you direct access to most
important services related to flying such as online
check-in, timetable, flight status and flight
booking.

For further information please check here (access
via PC or laptop).

Always up-to-date
Don't miss our latest offers - register now for our
online newsletter!

-+ Lounge Search -+ Help and Contact



Sixt special rates for Lufthansa Avis moves Lufthansa passengers! Discover the world with Budget
passengers

As Miles & More Member you can enjoy Book your rental car at attractive prices

Rental cars worldwide starting at € exclusive offers at Avis in LONDON GB worldwide, e. g. in LONDON GB.
21/day including 500 Miles & More and earn 3 miles per Euro spent, at Including 500 Miles & More miles.
award miles. least 500 miles per rental.

- Book your rental car here = Book now and earn miles! - Book now!

Thank you for your booking and have a pleasant journey.
Kind regards

Lufthansa German Airlines

Carriage is subject to Lufthansa's Condition of Carriage. Lufthansa German Airlines is not liable for any changes of the transmitted data undertaken by you or a third
party. No liability can be accepted for the accuracy of the information included in this document.
Please note that all flight times are local times.
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Corporate Headquarters: Registration: Chairman of the Supervisory Board: Executive Board:
Deutsche Lufthansa Amtsgericht Kdin Dipl.-Ing. Dr.-Ing. E.h. Dr. Christoph Franz (Vorsitzender / Chairman),
Aktiengesellschaft, Koln HR B 2168 Jurgen Weber Stefan H. Lauer, Simone Menne, Carsten Spohr
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’;{ British Airport Transfers

Airport Car Booking for All Landon Airports and Major UK. Cruise Ports

Journey Receipt

020 8866 2266
info@british-airport-transfers.co.uk
www.british-airport-transfers.co.uk

Booking Reference: BAC-080613-GYM
Travel time: 06:30 on 09/06/2013
Driver Name: Kanagalingam Siridaran - (Kana)

Journey
From Oxford to Heathrow Airport Terminal 1

Passenger: Laura Schaposnik
Booked by: Dr Laura Schaposnik
Paid by: Cash

Cost
£66.00

Company number: 5746107 PCO Number: 04164

Registered In England And Wales: 562 Rayners Lane, Pinner, Middlesex, HA5 5DJ, United Kingdom






