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Contewnks

e These are two tallkes in one
o Some comments aboub accelerator science and technology in the Czech erubu{:
¢ The creation of a group on accelerator science and technology n Mexico

o Al the end I would make a few qgeneral comments, kopefu,u.v related to the qoals of this
meeting



About par%itte-‘m:t@i@ra%@r scilence and %@.&hmotogv i the Czech

Republic



Disclaimer, sources and thanks

¢ Disclaimer
o I have been just a few years in the Czech erubua and working full time in
experimental high enerqy physics

° This means that I have very little idea of what I am talking about ...

e Sources
° I got most of the information presented in the following slides from the open session
of the RECFA meeting in the Czech Republic:
https: //indicocern.ch/event/3617¥1/

o Speﬂi{mauj I used the talles b:j
Jaromir Mrazek: Nuclear Physics and Large Facilities
Zdenek Dolezal: RED of detectors and accelerators

e I pul Links to the home pages of the different projects, where more info can be found

e I would like to thank Zdenek Dolezal for his help

.. any misrepresentation of the information is my faulk entirely ...
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https://indico.cern.ch/event/361781/
https://indico.cern.ch/event/361781/contributions/1777281/attachments/720283/?redirect_if_single=1
https://indico.cern.ch/event/361781/contributions/1777277/attachments/1123591/1603317/RECFA_RD_dolezal.pptx

Educabion and Facilikies

o Education
¢ As far as I kinow there is no formal program devoted exclusively to accelerator
science and technology in the Czech Republic

o Interested students can take a course, at the undergraduate level, on accelerator
Phjsi;ts

¢ Focilities:
e Vo de Graadf accelerator - IEAP CTU
e Microtron
o Centre for accelerators and nuclear analytical methods (CANAM)
¢ Proton therapy center
¢ Eli-Beamlines
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¢ Devolted to basic and applied research in experimental nuclear physics,

o Applications include testing and calibration of radiation detectors and the development
of analytical methods in related areas (material and surface analysis, high-enerqy physics,
space-related research).

¢ Besides serving as a source of Light ions the f&tﬁii&v serves hamely as tunable source of
mono-enerqgetic heutrons i reta&veij wide energy range (100 keV - 19 MeV).

o In addition to the accelerator, the laboratory houses two stations of discrete gamma rays

hitp://aladdinutef.cvut.cz/projekty/ VA& / 6



http://aladdin.utef.cvut.cz/projekty/VdG/

Microkron MT28
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e Maximum 25 MeV, energy is
variable in steps of 1 MeV
from 12 up to 28 MeV or in
steps of 0,5 MeV from & up to
15 MeV.

o Pulse length is 3,8 ms,
standard repetition rate is
423 Hz, meain maxinium
current is about 30 pA in
dependence on electron

enerqy.
® ?Ossibii.i&j of converting
primary electron beam to
secondary photon beam and
neukromns.



http://accs.ujf.cas.cz/mt25/index.htm

N\ Center of Accelerators
- and Nuclear Analytical Methods

Isochronous itvcti.c&rom U-120M
Accelerates Light Lows

(H+, H-, D+, D-,3He+2, 4He+2)
N the energy range from

1 to 5§85 MeV,

hitp://canamujf.cas.cz/

CANAM

Laboratory of Laboratory of Neutron Physics
Cyclotron and Fast Tandetron Laboratory
Neutron Generators (LT) (NPL)

(LC & FNG)

operating the isochronous
cyclotron U-120M

operating an accelerator
Tandetron 4130 MC

providing facilities at the
reactor LVR-15

Tandebtron 4130 MC,
Accelerakes tons of most of elements from H to Au
with energies from 0.4-20 MeV and intensities up to
tens of mA
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http://canam.ujf.cas.cz/

Protown therapy centre
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http://www.ptc.cz/

Protown therapy centre
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Milestones:

1999 — Vision to build a Proton Center in Prague, The Czech Republic.

2004 — Initiation of preparation and planning for the project

2006 — Initiation of design work

2007, April — Municipal decision (05/04/2007)

2008, June — Building permit (09/06/ 2008)

2009, May — Building started (01/05/ 2009)

2010, June — Fabric completed (24/07/2010)

2011, April — Installation of the cyclotron

2012, December — 1st treatment room became operational and treatment of first patients commenced
2013, January — 2nd treatment room became operational

2013 — Gradual operation of the 3rd, 4th and 5th treatment rooms and continuous operation of the center
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http://www.ptc.cz/

£t beamlines
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* The project Extreme Light Infrastructure
(ELI) is part of a European plan to build a
new qgeneration of large research facilities
selected bj the European Strateqy Forum for
Research Infrastructures (ESFRI).

e The first facility (ELI Beamlines) is to be
located in the Czech Republic and creates a
new generation of secondary sources for
ém&erdisaiptimarv applications it physics,
medicine, biology and material sciences

h&&g://www‘ei.iwbeamsﬁeu/ 10



http://www.eli-beams.eu/

£t beamlines

Science

< (I
beamlines
| | Lasers X-ray Sources Particle
— mmmm Driven by Ultrashort Acceleration by
¢ The prqjec& Extreme Light IM{f&S%ruaﬁure Laser Pulses Lasers
(ELI) is part of a European plan to build a CONTINUE » CONTINUE »

new qgeneration of larqge research facilities
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Research Infrastructures (ESFRI).
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Creation of a group on particle—accelerator science and

Fechino oqgy i Mexico



Creation of a group on particle-accelerator science and

Fechino oqgy i Mexico

See also: https://arxiviorg/abs/160%.07456
written with Mauro Napsuciate



https://arxiv.org/abs/1608.07456

Some pre-history

In Mexico, there is a strong community working on High-Energy Physics

Up to the 90% almost all the research was on theory and phenomenology.

This was deem not healthy,

So a group of colleaques looked for students interested in the experimental side of the
field, made contact with the large Laboratories and supported the development of this

area . MexiLeco

By the early 2000% there were already several experimentalists working from Mexican
institutions on experiments ot Fermilab, DESY and CERN

12



Some histore

° In 2006, the Mexican funding agency, Conacyt
(National Council for Science and Technology)
opened a call for

Proposal of ideas for the realisation of large scale
projects on scieice or technology

so that they could be ncorporated in the agenda of
National priorities of science and technology

* Along with o group of colleagues, led by Gerardo
Herrera, we proposed the development of the science
and technology of particle accelerators with the long
term qoal of the construction of a light source in
Mexico

13
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Desarrollo de Aceleradores de Particulas.
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Red FAE

¢ The outcome of the call was that the Conacyt created national networks of scientist to
discuss the selected ideas, prioritise them and come up with concrete ideas for their
realisation

o One of these, was the Networlk for High-Energy Physics (RedFAE) where our proposal was
included

o During the first meeting of RedFAE in 2009 it was agreed to ieep pushing the idea of
developing accelerator science and technology i Mexico

e One of the main action items was to start braining students in this field

14



A parallel development

At thab time, the Director for Scientific Development
of Conacyt, 3. L. de la Pefia, created an ad-hoc
committee to advice him on the feasibility of large
scale accelerator projects i Mexico

We recommended to su port proje&&s to conskruct
th Mexico accelerators tor

¢ Hadron Ekerapj

o Light sources

The panel stressed the need of a strong investmenk
on the training of highly qu&ti&ed humai resources

From the outcome of this committee and from the
input he got from the RedFAE, Dr. de la Pela
aqreed to look for ways to fund prospective
students tn this area

15
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The problem of funding

When starting a new area there is a problem to find funding for students

The researchers which are experienced enough to be awarded projects have two problems
° They do not have experience in the new fleld
° They have to fund their on field

it is also crucial to find experienced parthers willing to train the new students
It is crucial to find new WaYS of qebting funding. This implies a change in the policy
landscape of the institutions and/or reglon/country ....

Here the help of large laboratories is crucial to give the proposal the necessary scientific
stature and Long term stability

16



The beginnings of the collaboration with CERN

Towards the end of 2007, the first student interested in doing postgraduate studies in
this field was found

I contacted Eckhard Elsen for advice. He pointed me to Jean-Pierre Koutchouk who put
me i contactk with Frank Zimmermann

At that time I did not khnow Frank. All contact was per email. He was willing to help, so
the student started working with hin in the Summer of 200%.

The student qot his M. Sc. (2009) and Ph. D. (2013) under the direction of Frank working
on electron cloud effects ab the LHC

Other Mexican students qob interested and went to CERN to work towards their Ph. D.

Funding in the initial years was from many sources, among them
EuCARD, HELEN, E-Planet from Europe
Conacyt, RedFAE, Cinvestav from Mexico

17



The BEAM programme

Since 199% there is a cooperation agreement between Conacyt and CERN

BEAM, an addendum to this agreement, was written to formalise the collaboration
between Mexico and CERN

The BEAM programme aims at the transfer of knowledge for the development of
particle accelerators between CERN’s Beams Department and Mexican Institutions,

through visits and training in areas of common interest.
B

The formalities took a long time. Finally on January 9, 2015 was oﬁwmuv signed, but it
was de facto operating before that date

BEAM has heiged ia creating an official environment to ask for funding and several
students have benefit from this

18



Cooperation CERN-Mexico: The current situation

o Three students have qot their Ph. D. from Mexican institutions working at CERN
/ Humberto Maury
/ Cristhian Valerio
/ Bruce Yee

° There are § Mexicans working currently abt CERN
/ Alejandro Castilla (CERN fellow)

Grerardo Guillermo (Ph. D, skudent)

Karima Hernandez (Ph, D. student)

Luis Medina (Ph. D. student)

Alan Valdivia (M.Sc. student)

S SN NS
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IJLAR and Mexico

A parallel effort was carried out between ILAR and Mexico

A Mexican researcher abt JLAR, Carlos Hernandez Grarcia was bhe contack person while
Mauro Napsuciale organised the activities in the Mexican side

The funding was more problematic in this case, because there is no formal agreement
between Conacyt and JLAB, Nonetheless ILAB, Mexican Universities and Conacyt

contributed funds,

One student is about to get his Ph, D,, Alejandro Castilla, now at CERN, three got a M. Sc.
and at least seven students participated in the ILAB summer student program

Currently, as a Frod\u,c& of this effort, two other students are working towards their Ph. D.
i collaboration with JLAB

20



The Mexican Particle Accelerator School

¢ I L.de la Pehna seﬁmu,p another Pamel to

connect the people interested in building a Lectures

Light source i Mexico, with the users

community | | | |
Science at Synchrotron Light Sources Alejandro Aguilar (ALS-LBL)
Science by Mexicans at SR Facilities José Mustre (CINVESTAV-Mérida)

¢ There was some monhey akbached to khe

nikiokive ond Mauro No Psuﬁiaie toolke Fhe Light Sources & Science at FELs John Bozek (SLAC)
opportunity to organise the First Mexican Synefrotron Radiation Albert Rofmann =AM
Particle Accelerator School it November 2011 Electron Sources & Vacuum Components Carlos Hernandez (JLAB)
RF Fundamentals, SRF & ERL Jean Delayen (JLAB)

e It Foolk some Fime Fo or ganise Fhe second Accelerator Physics & Compton Sources Todd Jeffrey Satogata (JLAB)
school, which took F"i' ace in 2018, with most Synchrotron Light Sources & X-Ray FELs David Robin (ALS-LBL)
of the fumdms from RedFAE, and active Magnets Cherrill Spencer (SLAC)
P&f&i&ig&ﬁ@h 0{ owur %LT’SE ThD grogc:lu,ﬁ@.d LA Undulators Elizabeth Moog (APS-ANL)
Fhe {L@_Lc,{ Instabilities (Rings) John Byrd (LBL)

Instrumentation/Control & Photon Beamlines Arne Freyberger (JLAB)

¢ The &k{”rd school iLs bﬁiy\g FLO\V\MQd . bu& e e——————

funding has not been found yet ... .



The Mexican Particle Accelerabtor Commuinibe

° Aboult one year ago, Mexican students working in
this field ot different Laboratories and Universities
around the world qot together with the recently
graduated students to form a community to work
toqgether:
k%y://wwmtma?m@.b@rg/

© Curremﬂv there are sowe 25 wembers, many of them oubside Mexico, and have started several
activities as a group
7 They are trying to get funds ko orqganise the third school
7 They have given talks to the High Energy Physics community looking for synergies
7 They have decided to pursue the construction of a LINAC to start developing this fleld in
Mexico. They are now getting organised and looking for partners (both to construct and
to use the accelerator) to prepare a project in the near future
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http://www.cmapweb.org/

The problem of coming home

o Reqgarding our graduates in this field
/ Two are i ‘Posdc)«t:’ positions, one ot CERN the other at KEK
/ One has a ‘tenure-tracik’ Pasf,&i;om A a Mexican Umivers&j
/ Ohne has a more unhcertain Posi&iom . a Mexican Umiversi,&j

* Several colleagues are trying to find positions for our new Ph. D,
/ This is difficull, because there are very few positions
/ These are normally opened for established programs

° (One possibu&j to solve bhis Frobtem s to have Prq}ef;&s which need their now-how
/ One of the states in Mexico is considering the possibility of building a Light source
/ There are some ideas and initiatives of having a hadron-therapy centre tn Mexico
/ There are smaller projects to develop accelerators for industry, for example cold
pasteurisation through food irradiation is being pursue_d i ahother Mexican state

23
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Universities meet Llaboratories: My bwo cents (1/2)

We a&&emp&eci o creake a new research area U Mexico
One of the first steps was to attract students

To attract qood students we have to offer them

7 Interesting topics: we need experienced partners

/ Scholarships: we need funds

/A future: we need new positions and interesting projects

These issues are Linked

7 Interesting topics will give rise to future interesting ideas and projects which will attract
the attention of Universities and Funding Agencies

v/ Expeﬂ,@.wmci partners and institutions bring with them the assurance of kiow-how which
improves the chances of qetting funding for scholarships and improve the chances of
students developing a good CV with which to compete for positions Later on ...

/ The CV requirements to get a position in academia, particularly if the field does not exist
in the institution, requires a very solid pubiiﬁa&am List ... or i more engiheering
ortented institutions, Links with amdusﬁrv (e mov\ej) and patents ...
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Universities meet Llaboratories: My bwo cents (2/2)

© From my point of view, the main characteristics that our studenks and partners have heeded
i this adventure have been

/ Pobience (an infinite supply ot least)
/ %L&xib&i&&vj to accommodate different needs and requirements

/ Endurance ... we have been at it many years, there is progress, but the group is in o way
stable and self sufficient yet ...

¢ For we these are the R’ejwcwcis thal suminarise bhe relakion bebween our universikies and
CERN/ILAR i this adventure ...

20



Universities meet Laboratories: My two cents (Summary)

o In the short term
Universities can offer to Labs qood students; in return they need that those students develop
very strong CV

e In the long term
these studenks will become future partners and collaborators ... they will help in shaping the
future of the field and in obtaining large scale funding from their country funding agencies

with a bit of Luck and Llobks of work, this is a win—win situakion
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