Scientific Report of the Researcher Rui Albuquerque
(Short visit grant ref. 4368)

The purpose of the visit to Sofia's University was the study of Gwistor space. As
explained in the document “Project work”, we aimed for the interaction with Professor
Stefan Ivanov and his renowned ideas about special Riemannian geometries.

Professor Stefan Ivanov is a leading expert which, in particular, has passed a few
occasions in Spain, involved in research visits. We have met him at least three times in
important conferences in Spain'. It was thence an honour for us to visit him in his
home University. He has worked on several different Riemannian geometries with
special structures, namely Hermitian, Kihler, special unitary, quaternionic-Kihler,
contact and quaternionic-contact structures, G,, Spin(7). Also, of course, he has
worked in pseudo-Riemannian geometry. Recently he developed many tools and
important results within the theory of metric connections with torsion (in
collaboration with Prof Thomas Friedrich, with whom we have interacted previously
during our Sabbatical Leave in Marburg regarding Gwistor spaces). In particular, the
so called characteristic connection, in our context, is a metric connection with
curvature, i.e. holonomy, inside G, and skew-symmetric torsion, which may have
important consequences for the study of our manifold: it exists always if the G-
structure is cocalibrated. It is also unique. The holonomy in the context of Gwistor
space is still to be deduced.

During the short visit to “St. Kliment Ohridski University” and in particular to Prof
Stefan Ivanov's department, we had the opportunity to discuss:

— the construction of Gwistor space on SM—-M (recall M 1is a given oriented
Riemannian 4-manifold, as explained in “Project work”, and SM is its unit tangent
sphere bundle, which carries a natural G, structure, the so-called gwistor structure)
and its developments. Firstly the analogous construction of a G, —structure using the
model of the split octonions, based on this ring with compatible metric with signature
(4,4), which carries over to SM as a (4,3)-metric and a split-G, structure (G," is the
non-compact dual of G;). Secondly, we treated the extension of the natural gwistor
structure to a Spin(7)-structure on TM\O. Hopefully we shall be able to study a Sp(2)-
structure on the whole of TM.

— the special Lagrangian geometry of gwistor space and its applications within
exterior differential systems.

I June 2001, “New interfaces between Geometry and Physics”, Miraflores de la Sierra, Spain.
September 2005, “XIV Fall Workshop on Geometry and Physics”, Bilbao, Spain. 4 to 8 September
2006, “Geometry Conference in honour of Nigel Hitchin”, satellite conference of ICM, Consejo
Superior de Investigaciones Cientificas, Madrid.



Financial Report

As documented with the electronic flight ticket, the trip to Sofia of the Researcher Rui
Albuquerque started on the 18th of September and ended on the 28th. The ticket cost
was 368,43 euro (including a 10,00 euro insurance, as described in the receipt). The
traveller used a taxi in several moments for his dislocations in the city of Sofia.
Noteworthy the transport from Sofia's airport to the city centre, and return, add to the
amount of 42 euro (84 Leva, the Bulgarian currency). We believe the total expenses
with transportation exceed 450 euro.
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@ viagens-com

Netviagens, Agéncia de Viagens e Turismo SA

Av. D. Jodo Il - Lote 1.16.1 - 11° Andar

1990-083 Lisboa

www.netviagens.com netviagens@netviagens.com
tel:+351 21 8938040 Fax: +351 21 893 80 49

nif: 504518755

Venda a dinheiro / Receipt NV.2011.0010917

Rui Albuquerque

rua da cruz vermelha n°13 2°Dt°

Lisboa
1600 Lisboa
N. Conta / Account : 156553 Original
File : 922087
Emitido por / Issued by  : Patricia Pereira NIF / VAT nr:
Data Liquidagao / : 08-08-2011 Data de emisséo / Issued:  Lisboa, 08-08-2011
Payment due Until
Designacao / Description Valor / Value
Passagem Aérea (LIS-VIE-SOF-MUC-LIS) Austrian Airlines,Lufthansa, de 2011/09/18 a 2011/09/28 - 16500€ 1)
Rui Albuguerque '
Seguros - Base de 2011/09/18 a 2011/09/28 - Rui Albuquerque 10.00€ 1)
Taxas de Aeroporto 182.43€ 1)
TASF Aviacao Internacional ( desp Servigo) 11.00€ 1)
Total: 368.43 €
Cambio / Exchange Rate: 1,00 € = 1.00000 EUR
HfQqg-Processado por Programa Certificado n° 465/DGCI
1) Isento IVA art14n®lr
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Banco: BPI - NIB: 0010.0000.22641850001.97

Capital Social 750.000€ - mat. r.c. de Lisboa 09085 - alvara DGT n°® 962/99 - IATA n° 64211324




iviagens-com (@ o portugal-com

CERTIFICADO DE SEGURO - Apdlice: 0002059649

Seguradora: Companhia de Seguros Tranquilidade S.A.
Tomador do seguro:  Netviagens, Agencia de Viagens e Turismo SA (ES Viagens - grupo Espirito Santo)
Pessoa segura:  Rui Albuquerque
Data Inicio:  18-09-2011
Data Fim: 28-09-2011
Destino:  SOFIA
Numero File: 922087

Cobertura Base

cont. n° 504 518 755 - capital socisl 750.000 €
alvard n® 962/99, mat. n® 09085 da cons. reg. com. lisboa

Em caso de sinistro ou sempre que necessitar dos sevigos de assisténcia Data: 8/8/2011
ligue: Patricia Pereira

De Portugal marque: 21 383 55 80

Do estrangeiro marque: + 351 21 383 55 80

Numero de fax : 21 386 33 14 precedido de +351 a partir do estrangeiro
E-mail : assistencia2z4dH@eap.pt

Indique com clareza: Nome da pessoa segura / seguro comprado na
Netviagens SA / Tipo de assitencia pretendida / Local exacto onde se
encontra / Namero de telefone de contacto.




E-TICKET RECEIPT

THIS RECEIPT MAY BE REQUIRED AT CHECK-IN AND MUST BE PRESENTED TO CUSTOMS AND
IMMIGRATION IF REQUESTED

Passenger Name: ALBUQUERQUE/RUIMR NetViagens 08/08/2011

Ticket nr: 257 2961715250 IATA nr: 64211324

Vendor Locator: 1A*6KSXSX Issued by: Austrian Airlines

File Netviagens nr: 922087/2011 Place of issue: Lishoa/PT

18-09-2011 Flight/Voo: OS 8156 Baggage/Bagagem: 1P CL: T OK

Departure/Partida: ~ 13:00 (LIS ) Lisboa
Arrival/Chegada: 17:25 (VIE) Viena
Not Valid Before: 18-09-2011 Not Valid After: 18-09-2011

18-09-2011 Flight/Voo: OS 799 Baggage/Bagagem: 1P CL: T OK
Departure/Partida:  20:25 (VIE) Viena
Arrival/Chegada: 23:00 ( SOF ) SOFIA
Not Valid Before: 18-09-2011  Not Valid After: 18-09-2011

28-09-2011 Flight/Voo: LH 1705 Baggage/Bagagem: 1P CL:S OK
Departure/Partida:  16:35 ( SOF ) SOFIA
Arrival/Chegada: 17:35 (MUC ) Munique
Not Valid Before: 28-09-2011  Not Valid After: 28-09-2011

28-09-2011 Flight/Voo: LH 1792 Baggage/Bagagem: 1P CL: S OK
Departure/Partida: ~ 19:35 (MUC ) Munique
Arrival/Chegada: 21:45 (LIS ) Lishoa
Not Valid Before: 28-09-2011  Not Valid After: 28-09-2011

FARE: EUR 165.00 TAX:4.03PT 7.97YP 4.00AT 17.39ZY 12.31BG 15.73RA 121.00YQ TOTAL: EUR 347.43
FORM OF PAYMENT: CASH
NONREF/CHANGE EUR 50/NONREF/F / L/CHG RESTRICTED

LIS OS X/VIE OS SOF 101.43TFLYOSP9 LH X/MUC LH LIS 138.65SNC65W3 NUC240.08END ROE0.685142

CARRIAGE AND OTHER SERVICES PROVIDED BY THE CARRIER ARE SUBJECT TO CONDITIONS
OF CARRIAGE WHICH ARE HEREBY INCORPORATED BY REFERENCE. THESE CONDITIONS MAY
BE
OBTAINED FROM THE ISSUING CARRIER

NOTICE
IF THE PASSENGERS JOURNEY INVOLVES AN ULTIMATE DESTINATION OR STOP IN A COUNTRY
OTHER THAN THE COUNTRY OR DEPARTURE THE WARSAW CONVENTION MAY BE APPLICABLE
AND THE CONVENTION GOVERNS AND IN MOST CASES LIMITS THE LIABILITY OF CARRIERS
FOR DEATH OR PERSONAL INJURY AND IN RESPECT OF LOSS OF OR DAMAGE TO BAGGAGE.

Guarde este documento até ao final da sua viagem.

Este documento podera ser-lhe pedido aquando do check-in e requisitado pelos servigos
alfandegéarios ou de imigracdo dos aeroportos. Devera reconfirmar sempre as suas reservas no

regresso até 72 horas antes da partida ou imediatamente apds a sua chegada ao destino.

Relembramos que para efectuar qualquer viagem em Portugal ou na Comunidade Europeia necessita sempre de se fazer
acompanhar do seu Bilhete de Identidade ou Passaporte. Para todos 0s outros paises necessitara do seu passaporte valido sendo
que muitos paises exigem que este tenha uma validade minima de seis meses a partir da sua data de entrada nesse pais. Para
entrar em alguns paises necessitara de vistos de autorizagdo de entrada. Relembramos ainda que as criangas, qualquer que seja a
sua idade necessitaréo igualmente de elementos de identificacdo para viajar (um Bilhete de Identidade ou Passaporte consoante os
casos). Os menores de idade, quando n&o forem acompanhados por quem exerca o poder paternal, s6 podem entrar ou sair do
territério nacional exibindo uma autorizagéo escrita, datada e com a assinatura de quem exerce o poder paternal reconhecida
notarialmente.

A netviagens.com DESEJA-LHE UMA OPTIMA VIAGEM!

Netviagens, agéncia de viagens e Turismo SA - Nif: 504 518 755 - Capital Social: 750 000€ - Mat.r.c. de Lisboa 09085 - alvara DGT
n°® 962/99 - lata Member 64211324 - www.netviagens.com - tel. 707 205 205 - netviagens@netviagens.com



