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Introduction

• Traditional concept of postdoctoral fellow
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Decision

• Standard postdoc vs. a good fellowship!

Professor 

Standard postdoc 
Professor 

MC IEF 

Example: As a Marie Curie postdoctoral fellow you lead your own project, no so 
obvious for standard postdoctoral positions
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Chasing a fellowship
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MSCA

What are the Marie Skłodowska-Curie Actions?

A European Union funded programme for structuring researcher training,

mobility and career development

Objectives

Ensure the optimum development and dynamic use of Europe’s intellectual

capital, to generate new skills, knowledge and innovation

• Budget 2014-2020: € 6.162 billion
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MSCA – 4 main schemes
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MSCA-IF – 2 topics 

For fellows coming to or moving 
within Europe 
(12-24 months) 

For fellows from Europe going to Third 
countries (12-24 months) and returning 
(12 months) 

Any Experienced Researcher 
may submit only one proposal 

to this call for proposals. 
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MSCA-IF – 4 actions 

2 topics 

European

Global

EF – ST: 

EF – CAR:

EF – RI:

GF

Standard 

Career Restart panel 

Reintegration panel 
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How to apply?

• EC Participant Portal

IF Call page

• Guide for Applicants (GfA) 

• Work Programme (WP)

• FAQs

• ...

https://ec.europa.eu/info/funding-
tenders/opportunities/portal/screen/opportunities/topic-details/msca-if-2019

More details: see presentation by Cristina Gracia
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First steps

• Contacting your host group leader, the host university or research institute

• You need to identify an institution which can offer you the right resources 
to efficiently develop your work. STRONG TEAM!

• Cultivate your collaborations and network during your PhD. Who knows… 
later it could be crucial to support your fellowship proposal or find a new 
job
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In my case …

Why UoL?

Why Cockcroft Institute?

Vibrant forefront research portfolio!

Founded in 2006 as an international
center of excellence in Accelerator 
Science and Technology

One of the leading research-intense 
Universities in the UK 

Why QUASAR group?

https://www.liverpool.ac.uk/quasar/
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Proposal

The hard work starts …

• Identify an exciting and dynamic research area

• Being realistic, matching your field of expertise

• Know very well the state-of-the-art related to your project

• Book minimum 2 weeks of your life to focus on preparing a strong and 
detailed proposal

• Iterations between host supervisor and candidate to polish the document

• End with a very robust proposal
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Proposal

• Multidisciplinary: accelerator physics, engineering, particle physics, 
computing, …

• Researcher training plan also well defined 

• Unique opportunity to reinforce certain skills: leadership, management, 
computation, etc.

• Outreach: STEM ambassador, outreach symposiums

• Dissemination
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Proposal

• Important to propose a very clear plan, with very well defined deadlines 
and milestones!

	

At the same time, keeping certain flexibility to vary the plan without compromising the 
entire project

Gantt chart

14Javier Resta Lopez02/09/2019



Goals 

Define clear Milestones and Deliverables

• Intermediate results

• Experimental set up

• Measurements

• Reports, papers, etc.

INTRA-BEAM SCATTERING EFFECTS IN ELENA∗

J. Resta-López, J. R. Hunt, C. P. Welsch,

Cockcroft Institute and The University of Liverpool, UK

Abstract
Intra-Beam Scattering (IBS) is one of themain limit-

ingprocessesfor theperformanceof lowenergy ionstor-

agerings, suchastheExtraLowENergy Antiproton ring

(ELENA) that isbeingconstructedat CERN. IBSeffects

limit theachievableequilibrium6Dbeamphasespacevol-

umeduringthecoolingprocess, aswell asthestoredbeam

intensity. InthiscontributionweanalysetheIBSeffectson

thebeamdynamicsof theELENA ringindetail. Numerical

simulationsusingthecodesBETACOOL andMAD-X have

beenperformedtocomputethebeamlifetimeandtheequi-

libriumphasespaceparameterswithelectroncoolinginthe

presence of IBS.

INTRODUCTION
ELENA [1] isasmall synchrotronequippedwithanelec-

troncooler,whichiscurrentlybeingconstructedat CERNto

further decelerateantiprotonsfromtheAntiprotonDeceler-

ator (AD) [2] from5.3MeV to100keV kineticenergywith

abeampopulationof ∼ 107
cooledantiprotons. Electron

coolingwill beusedtocounteract theemittanceandthemo-

mentumspreadblow-upcausedby thedecelerationprocess.

Thiswill increasetheintensity of antiprotonsdeliveredto

theantihydrogenexperimentsat theADbyonetotwoorders

of magnitude.TheELENAcycleisschematicallyshowninFig.1. There

aretwocoolingplateaus: thefirst coolingplateaulastsap-

proximately8sat35MeV/ c momentum,andthesecondone

isappliedfor 2sat 13.7MeV/ c. Inbothcasesthecoolingis

appliedtoacoastingbeam. A thirdcoolingat 13.7MeV/ c

will be applied to bunched beams prior to extraction.

Figure 1: ELENA cycle.
A particular challengefor lowenergy ionstoragerings,

suchasELENA, isthequestionof achievablebeamlifetime

andstability. Toaddressthisquestion, weareinvestigating

∗
WorksupportedbytheEUunder Grant Agreement 624854andtheSTFC

Cockcroft Institute coreGrant No. ST/G008248/1.

thelong-termbeamdynamicsinELENA consideringdif-

ferent effectslimiting theachievablephasespacevolume

obtainedunder electroncooling. Amongtheseeffects, IBS

andrest gasscatteringareimportant sourcesof beamheat-

ing.

For ELENA withthenominal vacuumpressureP = 3×

10−12
Torr, it hasbeenestimatedthat theeffect of rest gas

scatteringwouldbepractically negligiblewith respect to

IBS[3,4]. Therefore, inthispaper wefocusmainlyonthe

study of the IBS effects.IBScan bedefinedasabeamheating effect produced

by multiple small-angle Coulomb scatteringsof charged

particleswithin theaccelerator beamitself. It causesan

exchangeof energybetweenthetransverseandlongitudinal

degreeof freedom, thusleadingtothegrowthof thebeam

phasespacedimensions. Thetheoryof IBSisextensively

describedintheliterature, e.g. [5–8], andmanyof theseIBS

modelsareimplementedinthesimulationcodeBETACOOL

[9,10]. Thiscodeallowsustocalculatetheevolutionof beam

distributionsinthetransverseandlongitudinal phasespace

under theactionof coolinganddifferent scatteringeffects,

andhasbeensuccessfullybenchmarkedagainstexperimental

data, see e.g. [11].IBSbecomesstrongerwhenthephasespacevolumeof the

beamisreducedbycooling, thuslimitingtheachievablefinal

emittances, whicharedeterminedby anequilibriumstate

betweenIBSandcooling. Inthenext sectionsweinvestigate

the beam evolution for the two ELENA cooling plateaus in

the presence of IBS.

BEAM EVOLUTION

Beamdynamicssimulationsareperformedusingthecode

BETACOOL [9,10], using thenominal beamparameters

andelectroncoolingparametersadoptedfrom[1,12] andthe

ELENA ringlatticewithworkingpoint Qx ≃2.3, Qy ≃1.3

[13] in MAD-X format [14].
The simulations are based on a Monte-Carlo method

(model beamalgorithmof BETACOOL), withthefollowing

conditions: 1000modelledmacroparticles; electroncooling

consideringacylindrical uniformelectronbeamdistribution

withtransversetemperaturekBTe⊥ = 0.01eV andlongitudi-

nal temperaturekBTe∥ = 0.001eV; thecoolingfrictionforce

iscomputedusingtheParkhomchuk’smodel for amagne-

tised electron distribution [15]; rest gas and IBS effects are

also included. For theIBS, theMartini model [7] isused.

More details can be found in [4].First Cooling PlateauLet usconsider first initial Gaussian distributionswith

relatively largermstransverseemittancesandmomentum

WEAB3

Proceedingsof IPAC2015, Richmond, VA, USA
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4: Hadron AcceleratorsA11 - Beam Cooling
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Training and teaching 

Define if any:

• International Schools,

• Supervision of graduate and undergraduate students

• Teaching responsibilities

Accelerator Optimization
July 7th - 11th 2014, RHUL, UK

16Javier Resta Lopez02/09/2019



Dissemination
• Plan for Conferences, workshops and meetings
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Benefits 

• No worries, you have all the necessary resources 
to focus on your own project

• You are the leader of your own project, managing 
your time 

• You become a more consolidated researcher

• It can help you to boost your career! 

You
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Benefits 

• Getting highly qualified researchers

• Who can train local early stage career researchers 
and students

• Knowledge interchange

Host Institution
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Drawbacks

• It is a fellowship that forces researchers to move country, no 
matter their personal situation and career history

• Great funding, but for a short period only

• In many cases, if you start a new project, 2 years can fly easily 
struggling to get results to be published within the stipulated 
time. Although the fruits can be collected afterwards, not sure 
if the EU commission would accept this

• In some cases, after 2 years, projects may not continue and be 
forgotten 
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Thank you!

Time for questions
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