
Annex III

Report Form to be used for the submission of the

Progress Report and/or Further pre-financing request

THIS REPORT IS SUBMITTED UNDER THE FRAMEWORK PARTNERSHIP AGREEMENT

2010 - 0011

In the context of:

! The mandatory progress report for the first/second specific grant agreement with

the number:         2010 - 1816  (e.g.  “2010 –1234”)

and/or

! The request for the further pre-financing payment for the specific agreement

number:               -        (e.g.  “2010 –5678”)

General instructions

• You should carefully read Chapter IV of the Administrative and Financial Handbook before

submitting your report form.

• The report form covers the activities of the entire reporting period. The reporting period is

the period elapsed since the start of the activities of the joint programme or the submission

of the last report form (i.e. progress report, further pre-financing request or final report).

Because of the overlapping activities between consecutive editions (/intakes) of the joint

programme, the report must address all ongoing additions as well as the activities

implemented for the preparation of the next edition.

• The report must cover both the activities related to the implementation and management of

the Joint Doctorate programme by the consortium (including the management of the

individual fellowships), and those related to the individual research projects implemented by

the EM fellowship holders.

• The report form must be submitted by the beneficiary on behalf of the Erasmus Mundus

Joint Doctorate consortium. The declaration at the end of the form confirms that a process of

consultation and approval has been carried out by the consortium. It is therefore important

that the required information is collected in good time before the deadline for submission of

the report.



• The report form contains the following parts:

Progress

report

Further

pre-financing

request

A A technical part in the form of a written report X X

B
A summary of each of the EM fellowship holders

activities during the period covered by  the report
X X

C
EM Doctoral candidates data extracted from the

"Erasmus Mundus Mobility Database"
X X

D Template of the employment contract(s) used X

E Financial declaration on the use of the grant X

• The technical (/narrative) part of the report must be submitted in the operational language of

communication between the institutions involved in the consortium.

• The form must be signed and dated by the legal representative of the beneficiary

institution (i.e. the signatory of the agreement). The doctoral candidates data extracted from

the "Erasmus Mundus Mobility Database" must be signed by the project coordinator.

• The original and one copy of the report must be sent no later (as per postmark) than by the

deadline specified in the specific agreement to:

Education, Audiovisual and Culture Executive Agency (EACEA)

Unit P4 - Erasmus Mundus and External Cooperation

Avenue du Bourget, n°1 - BOUR 02/29

BE-1140 Brussels

Belgium

• An electronic version of this report must be sent to the following e-mail address:

eacea-em-consortia@ec.europa.eu

• An electronic version of the progress report must be sent no later than by the deadline

specified in the specific agreement

• You are strongly advised to send your report by registered post to ensure a record of

postage. Additionally, you are advised to keep a copy of it, including any annexes.

• Please note that a late submission of the Progress Report may result in penalties or even

cancellation of the specific agreement, in accordance with the General Conditions of the

framework partnership agreement.



PART A: TECHNICAL PART

Instructions concerning the technical part of the Report

The technical part of the Report should provide a summary of the Erasmus Mundus Joint

Doctorate implementation during the period elapsed since the submission of the last

report (or the beginning of EMJD in case this is the 1st report ever submitted).

This summary must cover all ongoing EMJD editions (/intakes) as well as the preparatory

activities already implemented by the consortium for the next edition (/intake).

When answering the questions below the report should

o  When applicable, clearly specify the edition(s)/intake(s) the information

provided refers to

o Concentrate on the new elements (/developments) as compared to the last

report (or the original application in case this is the 1st report ever

submitted).

The length of the technical part should be included in a range of 3 (min.) to 10 pages (max.)

(excluding possible enclosures).

The length of the technical part should be included in a range of 3 (min.) to 10 pages (max.)

(excluding possible enclosures).

1. Please describe the consortium activities since the submission of the last report (or the

approval of the original application in case this is the 1st report ever submitted) for what

concerns:

a. The consortium organisation (administrative, academic, research and financial

management) and specific roles of individual partners (including, if applicable,

associated partners)

The administrative part of our PhD Program is managed by Nice University.  We used

the expertise of the staff in Nice to follow and to control everything regarding the

administrative part.  Namely: the payment of students under employment contracts, the

transfer of funds to the local university or institute where the students are doing their

research, the following of all administrative documents regarding Visa issue, social

security, insurance.   Nice University has recruited under the  EMJD budget a  secretary

in charge following the everyday monitoring of all the administrative part: Emmanuel

Losero.  In add, Pina Barabro  (ICRANet and Nice University) is on contact regularly

with our students and could react immediately for any kind of problems.  She  exchange

regularly  with Pascal Chardonnet for preparing Erasmus Mundus Schools (booking

hotels,  buying tickets, reserving rooms).  With this structure we assure a complete

follow up of our PhD Program and of our students everywhere in Europe.

Regarding the scientific part,  the Director of our PhD Program is Prof. Remo Ruffini.

According to our Consortium Agreement we have a Faculty in charge of all the

scientific aspect of the IRAP PhD.   All our Partners are represented in this Faculty and

participate to the scientific life of our PhD activities.  We aim to create the first

European PhD School in Relativistic Astrophysics.  This is why we organize common

School or Workshop during the year where all the students must be present.  In these

Schools we ask high level scientist from all over the world to deliver lectures to our

PhD students.  This



b. The payment modalities of the individual fellowships

         Our PhD students are paid monthly by Nice University directly to their bank account in

the country where the main research is done.   The employment contracts have been made by

the director of the personal department of Nice University.  A copy of all contracts is attached

in part D.  In add each student have signed also a Doctoral Candidate Agreement written in

English where it  explained the duties and the rights.  Emmanuel Losero controls also the

payment of the Installation and travel grant for Cat A as well as the transfer of funds  to each

lab regarding research activities in agreement with our Consortium.

c. Promotion activities for ongoing and future editions/intakes

The promotion activities is done by website, by posters sent in each University all over the

world and by advert in Nature, Science and Courier CERN.

d. The procedures followed and measures taken for the identification of research projects,

the selection of candidates and the allocation of individual research projects,

The IRAP PhD Faculty  collects thesis subjects and identify projects research to be carry out.  Theses propositions

are then put on our website. In such way any candidate could seen them and contact the related thesis advisor.

The Faculty is also in charge of the selection of candidates each year.

e. The delivery of the taught part of the EMJD

Every year the Consortium will organize at least two one-month of joint scientific activities

whose attendance will be mandatory for the Candidate where the different fields research of the

program are illustrated by leading scientific personalities and Faculty of the Partners

institutions. This initial month is crucial in having the students interact among themselves and

the Faculty and define their program of research with their thesis advisors. The First month of

activity will be in September, additional month will be in February March. The organizers will

take attendance at each session and will transmit the records to the IRAP PhD faculty. The

person in charge of each course will set appropriate forms of control of the knowledge acquired

during these sessions.

Each Doctoral Candidate must validate at least 180 hours of courses ,lectures and seminars

every year – as attested by the Faculty . During their stay in the host institutions, in addition to

courses, seminars and participation in topical schools, the students will also follow language

courses in order to foster their practice and knowledge in languages such as English, French,

German, Italian or Swedish.

f. The overall supervision of doctoral candidates

The Doctoral Candidate is required to provide her/his Thesis Adviser (and Co-Adviser, if

applicable) of all necessary reports. It is her/his duty to point to the Thesis Adviser (Co-

Adviser) any difficulty encountered. The frequency of regular work meetings (e.g. weekly

periodicity) will be agreed upon at the beginning of the thesis between Doctoral Candidate and

Adviser/Co-Adviser. All parties are bound to conform to the obligation of regular work

meetings.

Two yearly reports on the progress of the thesis work will be prepared by the Doctoral

Candidate and presented in the two one-month joint scientific activities. A full list of courses,

seminars, conferences and other relevant activites carried out will be included. These reports

will be also submitted to the Faculty

The Thesis Adviser accepts to reserve a significant part of her/his time to follow the Doctoral



Candidate's work and takes full responsibility for the thesis supervision, even when a Thesis

Co- Adviser contributes to it. She/he will actively participate in deciding how the work should

progress on the basis of partial results, will point out to the Doctoral Candidate the scientific

progress that her/his results are bringing, as well as the possible objections and criticism.

The Thesis Adviser, with the assistance of the Co-Adviser (if applicable), will discuss twice a

year the progress report with the Doctoral Candidate, assess its content and propose the

necessary modifications before it is sent to the Faculty. The Thesis advisormay submitt an

assesment assessment to the Faculty, if deemed necessary, and particularly whenever problems

with the Doctoral Candidate's work begin to appear. The Doctoral Candidate will receive a

copy of such an assessment.

The services offered to doctoral candidates (and more particularly with regards to the

mandatory mobility parts of their EMJD) and the languages used (regarding research activities

and language learning possibilities)

The Faculty monitors the scientific progress of each Doctoral Candidate. In agreement with the

Thesis Adviser and, if necessary, of additional experts sought for this purpose, the Faculty may

suggest ways of improving the Candidate's overall progress.

g. The EMJD evaluation and monitoring mechanisms

The IRAP PhD Faculty, composed of up to three Members for each Institutions is in charge of evaluating and
monintoring the Program. Namely :

-  Defines the admission procedure of the students to the IRAP PhD program, defines the academic
curriculum of the program, assigns thesis topics, assigns the first and second supervisor to each

candidate, decides whether candidates performance is good enough to grant continuation of the program,

- Authorizes the defense of the thesis and approves the composition of the defense committee.

- Oversees the fullfillement of the duties of the IRAP PhD candidates, the duty of the host Institutions and

the duty of the coordinating Institution

- It will activates mediation procedure for any problems would arise in the IRAP PhD Program

- Appoints eligible new partners to the Consortium, organizes workshops

- Decides marketing/advertising strategies of the program as well as the networking between current, past

and perspective candidates and their relationship with the labor market

- Oversees the quality of the program, also by collecting evaluation forms from the candidates

h. The final degree recognition status in each of the degree awarding institutions (and

more particularly the progress made toward the award of joint degrees)

The thesis will be subject to only one examination (thesis defence) recognized by all Degree

Awarding Institutions. The thesis defence will take place at the Host Institution following the

local rules and regulations. The Thesis Adviser and Co-Adviser (if applicable) shall be present

at the Defence.

The thesis will be written in English as the common language to all the Institution of the IRAP

PhD A summary in the language of the Host Insitution may be required, depending on local

regulations.

The Thesis Adviser, in agreement with the Candidate, will propose to the Faculty at least two

Referees, external to the IRAP PhD and its Partner Institutions, whose duty is to assess the

quality of the manuscript and its correctness. The Faculty will immediately inform the Doctoral



Schools, of its decision and will nominate the Referees. The latter will receive the complete

manuscript with sufficient time for a review – in any case no less than 2 weeks. Each Referee,

following her/his assessment duly and amply documented in a written report in English, will

recommend or not the autorisation for the Thesis Defence. The autorisation to defend the

Thesis will be granted by the Host Institution hosting the Proceedings in agreement with the

regulations stipulated in the Consortium Agreement.

Here we report the Article 5 –A) of our Consortium Agreement regarding the degree awarded :

A R T I C L E  5 A )  –  D E G R E E  A W A R D I N G  I N S T I T U T I O N

§1. Degree-Awarding: At the end of their curriculum the Students are awarded a joint Ph.D. title signed by the

Rectors/ Presidents of the six Academic Institutions of the IRAP PhD consortium. See also paragraph 11 of the

Doctoral Candidate Agreement ( see Annexe 3)

§2. The language of the thesis, the authorization to defend the thesis, the composition of the defense committee,
the thesis defend procedure and intellectual property have been outline in the paragraph 10.1, 10.2, 10.3, 10.4, 12

of the Doctoral Candidate Agreement ( see Annexe 3)

i. Other related activities that may directly benefit the EMJD

2. Describe any positive experiences and/or, problems encountered during the period

covered by this report related to the Erasmus Mundus Joint Doctorate course management

and possible improvements to be envisaged

3. If applicable, provide herein the necessary feedback where a follow-up has been requested

by the Agency in the previous progress report and/or final report.



4. Summary Data

Third Country Doctoral

Candidates
EU Doctoral Candidates

Edition
With an EM

fellowship

Without an

EM fellowship

With an

EM

fellowship

Without an

EM

fellowship

1 6 4

2

3

4

Number of 3
rd

 Country

Doctoral candidates

enrolled (for the

ongoing editions)

5

Name of the Degree awarding institution

(add rows if necessary)

Name of the Erasmus Mundus

Degree awarded

A University of Nice Sophia Antipolis PhD in Relativistic Astrophysics

B University of Savoie PhD in Theoretical Physics

C University of Roma La Sapienza PhD in Relativistic Astrophysics

D University of  Ferrara PhD in Physics

E University of Stockholm Doctor of Philosophy Degree

F Freie University of Berlin PhD in Natural Things

G
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PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Andrey BARANOV 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Prof. Pascal CHARDONNET

Université de Savoie

Title of the EMJD research project*

Pair Instabilities and Gamma Ray Bursts

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

Already attended:

- Nice, France (Lectures): from 6
th

 – 30
th

 September 2010

- Pescara, Italy (Conference, Lectures): from 1
st
 – 13

th
 October 2010

Planned mobility:

- Pescara, Italy (Conference, Lectures): from 21
st
 – 26

th
 March  2011

- Les Houches France  (Workshop): from 3
st
 – 8

th
  April 2011

- Nice, France (Conference, Lectures): from 23
st 

 May – 10
th

 June 2011

Main activities implemented by the doctoral candidate since the delivery of the last report

- Numerical computation of the explosion of a 100 solar mass star: We already made

preliminary simulations of explosion of type Ia supernova to check the consistency of the code

developed with theoretical model.  We succeed to explode a 100 solar mass with oxygen core in

the conditions of pair instabilities.

Main activities planned to be implemented during the 12 months following the submission of

this report

- Explore all the domain of mass between 100 and 200 solar masses.

- Work on the radiation spectrum

 Meeting already registered where the research work will be presented :

- IAU Symposium 279,  18-22 April 2011, Nikko,  Japan

- Third Galileo - Xu Guangqi meeting.

Beijing (China) 12-16 October 2011

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

the submission of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Philipp FLEIG 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Prof. Hermann NICOLAI

Max Planck Institute for Gravitational Physics, Albert Einstein Institute

Title of the EMJD research project*

Quantum Gravity and Automorphic Functions

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

Already attended:

- Nice, France (Lectures): from 6
th

 – 30
th

 September 2010

- TEXAS Meeting 2010 in Heidelberg

- CERN Winter School on Supergravity, Strings and Gauge Theory 2011

Planned mobility period of 6 months to the University of Savoy Annecy, France.

Starting in autumn 2011.

Main activities implemented by the doctoral candidate since the delivery of the last report

- Calculating the volumes of fundamental domains of Weyl groups of hyperbolic Kac-

Moody algebras. A publication on this topic is in preparation.

- General background reading on the topic of Quantum Gravity, Kac-Moody algebras

and automorphic functions.

Main activities planned to be implemented during the 12 months following the submission of

this report

- Finding a modular realisation of the Weyl group for non-simply laced algebras

- Investigating the properties of En Laplace-Beltrami operators

- Extending these considerations to E10 and beyond its Cartan subalgebra

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

the submission of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Parikshit DUTTA

01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Prof. Hermann Nicolai

Max Planck Institute for Gravitational Physics, Albert Einstein Institute

Title of the EMJD research project*

N = 4 Supersymmetric Yang Mills Theory

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

- Nice, France (Lectures): from 6
th

 – 30
th

 September 2010

- Pescara, Italy (Conference, Lectures): from 1
st
 – 13

th
 October 2010

Main activities implemented by the doctoral candidate since the delivery of the last report

Derivation of the DeWitt equation for the N=4 SUSY Lagrangian in 4 dimensions and also for

10 dimensions. Looking at cancellation of divergences in the equations.

Main activities planned to be implemented during the 12 months following the submission of

this report

Showing the cancellation of divergent terms in DeWitt’s equation. Attempt fully non-

perturbative formulation of DeWmitt’s equation for D=2 Wess Zumino model.

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

t h e  s u b m i s s i o n  o f  t h e  f i r s t  r e p o r t



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Sheyse Martins de Carvalho 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Supervisor: Jorge A. Rueda, ICRANet and Sapienza University of Rome

Co-Supervisor: Mario Novello (ICRANET), Nice.

Title of the EMJD research project*

Electrodynamics of Neutrons Stars

Short summary of the EMJD research project*

Summary:

A self-consistent theory of neutron stars including Fermi-Dirac statistics, weak, strong as well

as electromagnetic interactions in the framework of general relativity is formulated. The

properties of neutron star equilibrium configurations are calculated and the consequence of the

inclusion of the electromagnetic interactions on the process of gravitational collapse to a black

hole is studied in detail.

Mandatory Mobility:

05-07/09/2010: EMJD IRAP PhD School. Nice, Université Nice Sophia Antipolis.

06-10/12/2010: 25th Texas Symposium on Relativistic Astrophysics

Main activities implemented by the doctoral candidate since the delivery of the last report

Followed courses:

“Teorie relativistiche lineari della gravitazione e dell'elettrodinamica, relatività generale”

Professor: Remo Ruffini, Sapienza University of Rome.

Weekly seminars of ICRA at Sapienza University of Rome.

Main activities planned to be implemented during the 12 months following the submission of

this report

Weekly seminars of ICRA at Sapienza University of Rome.

Workshop on Recent News from the GeV and TeV Gamma-Ray Domains: Results and

Interpretations

ICRANet (Pescara) -- 21-26 March 2011   

IRAP PhD and Erasmus Mundus Workshop: From Nuclei to White Dwarfs and Neutron Stars

Les Houches  3-8 April 2011

Third Galileo - Xu Guangqi meeting.

Beijing (China) 12-16 October 2011
• 

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

the submission of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Ana Virginia PENACCHIONI 01/09/2010

Name and Institution of the Doctoral Candidate Supervisors*

Remo Ruffini, Università degli Studi di Roma La Sapienza, Roma

Title of the EMJD research project*

Analysis of ultra relativistic gravitating systems

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

- School in Nice

- Course on General Relativity, by Remo Ruffini(Roma)

- -Course on Spectral and Temporal analysis, by Mauro Orlandini and Lorenzo Amati

(Ferrara)

- Participation in the Texas Symposium 2010(written contribution, Poster), Heidelberg,

Germany

- Article on GRBs (work in progress)

Main activities implemented by the doctoral candidate since the delivery of the last report

- School in Nice

- Course on General Relativity, by Remo Ruffini(Roma)

- -Course on Spectral and Temporal analysis, by Mauro Orlandini and Lorenzo Amati

(Ferrara)

- Participation in the Texas Symposium 2010(written contribution, Poster), Heidelberg,

Germany

Main activities planned to be implemented during the 12 months following the submission of

this report

-Meeting in Pescara

-Ecole de Physique in Les Houches

-Meeting in Barcelona (Hepro III)

-School in Nice

-Meeting in China

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

the submission of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Vincenzo Liccardo 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Filippo Frontera, University of Ferrara, Department of Physics

Title of the EMJD research project*

Gamma-ray Lens Development and test

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

The main goal of the thesis concerns  the development and test of a broad band (70/100 -600

keV)  Laue Lens prototype  for opening a new window for  the deep exploration of the Galactic

and extragalactic sky. No focusing instruments in this band are available till now.  It is the first

time that the development of  a Laue lens for astrophysics is faced with a great effort. To this

end, the doctoral student  is being  involved in  a large national project, LAUE, scientifically

led by the High Energy Astrophysics (HEA) group(PI: the doctoral candidate supervisor)  of

the Physics department of the University of Ferrara. The project is   supported by the Italian

Space Agency. The project is now in the design phase and is fully consistent with the timeline

of the  thesis preparation. The lens is based on the use of mosaic/curved crystals, that are being

developed for this project, while the technology for properly positioning the crystals in the lens

is the result of the experience gained with another project now concluded. The student will face

several issues related to the LAUE project: the choice of the best crystals to be used for the

lens, the data analysis of the imager/spectrometer data in the focal plane of the lens for

establishing the best orientation of the crystals in the lens, the correction of the systematic

errors, like the effect of the gamma-ray beam divergence, the measurement of the built lens

petal  optical properties and so on.The doctoral candidate will be part of a larger team,

making possible a strict direct supervision. Results, also at intermediate level, will be

presented in international conferences, like SPIE Symposia.

Main activities implemented by the doctoral candidate since the delivery of the last report

In the first part of this period Vincenzo Liccardo studied the features of the X-ray facility of

Ferrara (LARIX) and its  properties, giving attention to the production of X-rays and to the

properties of the X-ray tubes. He studied the principle of the Laue diffraction in transmission

configuration and the  properties and performances of the detectors to be  used for our goals.

 Moreover, he  focused on the scientific case related  to the study of X-rays coming from

compact astrophysical sources, in particular their temporal and spectral signals, and  the

astrophysical mechanisms of X-rays emission processes.

The laboratory activity concerned  measurements on a set of mosaic  crystal tiles to be used for

a small lens  prototype with 6 m focal length,  in order to determine its physical parameters.

Main activities planned to be implemented during the 12 months following the submission of

this report

First he will contribute to the assembly of  a  new prototype of focusing Laue lens, made of 20

crystals and 6 m focal length,  using a new tecnological procedure with respect to past built

experiments in the  same facility. The results will be presented next August at the SPIE

conference.



experiments in the  same facility. The results will be presented next August at the SPIE

conference.

Later he will be involved in the preparation of the X-ray facility for  assembling hundreds  of

crystals in  a petal of a lens  for    the LAUE project. This  project, which includes also

industrial  contributions, will be entirely built and tested in the new LARIX facility, using  a 20

m distance X-ray source.  The project foresees the development of a part of a Laue lens (petal),

of 20 m  focal length, made of mosaic or  curved crystals of different materials.

 Vincenzo Liccardo will deal with facility calibration before starting with the crystal

assembling of the lens petal.

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

the submission of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Vineeth Valsan 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Filippo Frontera, University of Ferrara, Department of Physics

Title of the EMJD research project*

Laue lens configuration  studies for highly sensitive broad band X-/Gamma-ray astronomy

missions

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

The main goal of the thesis is the study of a broad  band (1-600 keV) multi-optics  telescope

configuration for unprecedented observations of  Galactic and extragalactic objects. While at

energies below 70/100 keV, the technology for building focusing optics (based on multilayers)

is already  mature (a NASA mission, NUSTAR, is scheduled to be launched in one year time,

while a JAXA mission with fosusing optics up to 70 keV is in progress), focusing optics at

higher energies are still lacking. Motivated by the astrophysical importance of extending the

focusing band  up to 600 keV, in order to include, among other goals, the study of the still

enigmatic 511 keV annihilation line fro mour Galaxy), with the support of the Italian Space

Agency, the development  of a broad band (70/100 -600 keV)  Laue Lens is being performed in

Italy, under the scientific PI-ship of Filippo Frontera, supervisor of the doctoral candidate

Vineeth Valsan,  at the Physics Department of the University of Ferrara.  It is the first time

that the development of  a Laue lens for astrophysics is faced with a great effort. The doctoral

student is already  involved in this project, with the goal of developing a code that simulates a

Laue lens made of mosaic curved crystals, like that foreseen to be developed. With this code

we can, first, establish  the best crystal and lens  parameters of the lens prototype  we want to

build, later, we can compare the experimental results of the developed prototype with

expectations. Indeed in the code the entire experimental apparatus and the building process

will be described, also to establish the real performance of the lens, inclusive of its optical

properties, for both on-axis and off-axis gamma-ray beams.

The code will  then used for a feasibility study of  a Laue lens for a next generation broad

band (1-600 keV) astrophysical satellite mission, in which, in addition to Laue lenses, lower

energy focusing telescopes are considered .

 The  thesis  project is  is fully consistent with  the Laue lens development time schedule.

The doctoral candidate will be part of a larger team, making possible a strict  supervision of

his work and its results. Results of this thesis, also at intermediate level, will be published and

also presented in international conferences.

Main activities implemented by the doctoral candidate since the delivery of the last report

First the Vineeth Valsan made a study of X-/gamma-ray detectors and  their  theoretical

principles. After having made measurements in the LARIX laboratory, he started with

simulations of reflectivity curves for mosaic crystals of different materials. He  modelled the

theoretical reflectivity function, then in the preliminary phase he used that function to find the

best fit parameters of the 20 copper crystals. The effects of divergence of the incident beam

over the crystals was studied. He included this contribution in the software to model the

reflectivity curve in order to estimate the intrinsic mosaicity for each crystal.



best fit parameters of the 20 copper crystals. The effects of divergence of the incident beam

over the crystals was studied. He included this contribution in the software to model the

reflectivity curve in order to estimate the intrinsic mosaicity for each crystal.

He also modelled the basic petal structure of the proposed Laue project, with single material

crystals. The minimum and maximum energy that this structure will provide with these cystals

was also modelled. The ways to improve the effective area and the range of energy taking into

account the current laboratory facilities in University of Ferrara  was also studied.

Main activities planned to be implemented during the 12 months following the submission of

this report

He will participate to the assembling of a Laue lens prototype made of 20 crystals, by

estimating  the mosaic crystal parameters, correcting for the effect of diverging beam. He will

present  results of this activity at the next SPIE Optical Engineering and Applications

Conference to be held in the last week of August 2011 in San Diego (Ca, USA).

He will   involved in the new LAUE project whose  goal is to build and test a petal structure

for focusing hard X/gamma-rays with a long focal length (20 m). He will model the petal

structure using multiple crystals made of different materials. With Monte Carlo simulations,

he will study  the best configuration giving the higher effective area and/or the best sensitivity

for a given dimension of the petal structure.

* This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since the

s u b m i s s i o n  o f  t h e  f i r s t  r e p o r t



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Bernardo – MACHADO DE OLIVEIRA FRAGA 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Remo Ruffini – ICRANet - Nice

Massimo della Valle – Capodimonte Observatory

Title of the EMJD research project*

Galaxy clusters and galaxy formation

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

-Summary:

We study the theory of galaxy formation, both observational and numerical analysis, and try to

obtain the properties of the Dark Matter particle. Also we study a new way of determining

Supernova rates.

-Mandatory Mobility

5/9/2010 – 30/09/2010: EMJD IRAP PhD school,University Sophia-Antipolis, Nice.

4/12/2010 – 12/12/2010: 25
th

 Texas Symposium on relativistic astrophysics, Heidelberg,

Germany.

14/12/2010 – 15/12/2010: ICRANet scientific meeting, Pescara.

Any period not mentioned was spent in the host institution, Università di Roma La Sapienza

Main activities implemented by the doctoral candidate since the delivery of the last report

- EMJD school in Nice, followed the courses in Large Scale Structure, Galaxy Formation and

Supernovae (September 2010)

- We study the model Prof. Ruffini and others has proposed as the dark matter particle: a

system of semi-degenerated fermions. Try to fit this with the observations.

- Examined how the mass restrictions for the neutrino could be extended, or if the dark matter

particle should be a new one.

- Studied the Supernovae classification and properties, and the how to determine the rates of

supernovae.

- Courses followed:

“Teorie relativistiche lineari della gravitazione e dell'elettrodinamica, relatività generale”

Held by Prof. Ruffini, Rome, University of La Sapienza.

Main activities planned to be implemented during the 12 months following the submission of

this report

- Either extend the possible mass range for the neutrino or propose a new candidate for dark

matter, and study its interactions;

- Study the decoupling properties of such a particle;

- Try to fit this particle to reproduce the properties of clusters of galaxies and of the center of

our galaxy

- Determine the rate of distant supernova using gravitational lensing

* This relevant information should be provided only once for the entire duration of the doctoral

candidate EM joint programme’s activities, unless changes have occurred since the submission

of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Alberto - BENEDETTI 01.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Gregory Vereshchagin, ICRANet (Pescara) and University of La Sapienza (Rome)

Remo Ruffini, ICRANet (Pescara) and University of La Sapienza (Rome)

Title of the EMJD research project*

Emission from the photosphere of Gamma-Ray Bursts: kinetic approach

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

- Summary

We study the electron-positron-photon plasma using the kinetic approach. This treatment can

be applied to the study of the emission from the photosphere when transparency is achieved.

- Mandatory mobility

5/9/2010 - 30/9/2010, Nice, University Sophia Antiopolis. EMJD IRAP PhD school.

1/10/2010 - 17/11/2010, Rome, University of La Sapienza. Host institution.

18/11/2010 - 15/12/2010, Pescara, ICRANet center. Work in collaboration with my research

group and ICRANet scientific committee.

15/12/2010 - , Rome, University of La Sapienza. Host institution.

Main activities implemented by the doctoral candidate since the delivery of the last report

- Participated to the EMJD school in Nice. Followed the lecture course on relativistic kinetic

theory and its applications in astrophysics and cosmology (September 2010).

- Studied the exact Riemann solver in relativistic hydrodynamics. Started looking to its

applications for GRBs.

- Examined plasma oscillations in a strong electric field, in particular the frequency of

oscillations and its relation with the plasma frequency. As a result of this work a paper has

been submitted for publication in Physics Letters B (January 2011) and at present it is under

review.

- Followed courses

“Teorie relativistiche lineari della gravitazione e dell'elettrodinamica, relatività generale”

hold by Prof. Ruffini, Rome, University of La Sapienza; “Temporal data analysis: theory and

procedures” hold by Dr. Mauro Orlandini, Ferrara, University of Ferrara; “Spectral data

analysis: theory and procedures” hold by Dr. Lorenzo Amati, Ferrara, University of Ferrara.

Main activities planned to be implemented during the 12 months following the submission of

this report

- Generalization of the study of the pairs plasma for a one dimensional and uniform system,

taking into account interactions between particles and including the rate of pairs production by

vacuum polarization. Maxwell equations for the electric field must be solved as well.

- In order to improve our treatment, we rewrite our equations using momentum components

instead of energy and angles.

- Improvement of the available numerical code.

- Inclusion of particle degeneracy.

- Generalization to higher dimensions.

• This relevant information should be provided only once for the entire duration of the

doctoral candidate EM joint programme’s activities, unless changes have occurred since

the submission of the first report



PART B: EM FELLOWSHIP HOLDERS REPORT

(This table is to be completed for each of the EM fellowship holders currently enrolled in the

consortium. To be copied as necessary)

Doctoral Candidate name (first name -  LAST NAME) Enrolment date in the Joint

Programme*

Christine GRUBER 06.09.2010

Name and Institution of the Doctoral Candidate Supervisors*

Prof. Hagen Kleinert

FU-Berlin

Title of the EMJD research project*

Cosmology in Nonisotropic Spacetime with Vortices

Short summary of the EMJD research project* (the summary must include the mandatory

mobility elements as well as the taught/training components and the main milestones for the

doctoral candidate supervision and/or research deliverables)

-Mandatory Mobility

5/9/2010 – 30/09/2010: EMJD IRAP PhD school,University Sophia-Antipolis, Nice.

4/12/2010 – 12/12/2010: 25
th

 Texas Symposium on relativistic astrophysics, Heidelberg,

Germany.

14/12/2010 – 15/12/2010: ICRANet scientific meeting, Pescara.

- Nice, France (Lectures): from 6
th

 – 30
th

 September 2010

- Pescara, Italy (Conference, Lectures): from 1
st
 – 13

th
 October 2010

4/12/2010 – 12/12/2010: 25
th

 Texas Symposium on relativistic astrophysics, Heidelberg,

Germany.

Planned mobility:

- Pescara, Italy (Conference, Lectures): from 21
st
 – 26

th
 March  2011

- Les Houches France  (Workshop): from 3
st
 – 8

th
  April 2011

- Nice, France (Conference, Lectures): from 23
st 

 May – 10
th

 June 2011

Main activities implemented by the doctoral candidate since the delivery of the last report

! Numerical computation of the motion of spacetime near a singularity fpllowing the BKN

equations

! Numerical computation of two black holes in orbit round each other

Main activities planned to be implemented during the 12 months following the submission of

this report

Nex step will be the calculation of a movie showing the orital motion of two black holes around

each other followed by a merging of the two into a single Kerr solution and a burst of

gravitational radiation

 Third Galileo - Xu Guangqi meeting.

Beijing (China) 12-16 October 2011



PART C: EM MOBILITY DATABASE PRINT-OUTS

The doctorate fellowship candidates’ data extracted from the "Erasmus Mundus Mobility

Database" must contain the most up to date mobility tracks of all candidates enrolled in the

edition/s of the Joint Doctorate covered by this Progress Report ("mobility" hyperlink under each

individual doctoral candidate name).

In case that the project requests the payment of the further pre-financing the mobility database

must include all the necessary and updated financial information concerning payments of the

Doctoral Candidates. The form/s must be signed by the project co-ordinator. The financial

information in the mobility database must be consistent with the information indicated in PART E

of this report.

Pascal Chardonnet: Coordinator,







             PART D: TEMPLATE OF THE EMPLOYMENT CONTRACT(S) USED

This template needs to be sent only once with the first progress report. If applicable, any possible

changes/adaptations of it should be reported and justified in the reports following the first progress

report.
































































