CONVENIO DE GWQPERACIQN QUE CELEBRAN LA
UNIVERSIDAD NACICHNAL DE COLOMBIA., EL CENTRC DE
INVESTIGACICN Y DE ES l”DIU hvnNLADQS DEL -IFN EN
MEXICO Y EL PROGRAMA INTERNACIONAL EN CIENCIAS
FISICAS DE LA UNIVERZIDAD DE UPPSALA

DECLARACIONE &

La Universidad Nacicnal de Colomki
a . través de =su Departamento d Fi
DFUNC, el Centro de Investigacion tudics Avanzados
del Instituto Politécnico Na"l nal., en México DLF..
México, aqui denominado CINVESTAV., v el Frograma
Internacional en Ciencieas Fisicas de la Universidad de
Uppsala, e Uppsala, Suecia, aagul denominado IFPE.,
acusrdan firmar un convenio de cooperacion entre las treg
partss  para promover investigaciones en los campog de
Fizica de gup~rt1« ies v de Ciencia de Matsriales.

en Bozota, Colombia.
&, aqul denominado
e

El rprincips obrietive d=l  convenic =8 fortalecer  la
cooperacion regional entre Colombia v o MExico marea
contribulr al desarrcllo cisntifice v tecnoldégico dentre
d= laz areaz especificas antes mencicnadaz. Como mecanismo
fundanental para lograr este obi=stivo. =3 convanic
rsvcrz-:rd =]l desarrcllo del programa de magister  an
ol ol sten v 1a iniciacion a& un  proIrama
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La  cooperacion aquil esztablecida., apovada por =1 IFF
trindga  a 55*'jianres de posgsgradoe del DFUND la coortuni
i vizitar : mas  avantaeacs, a  la  wvez
rr2ilita &1 dwsarroilc de  provactos  de  investigac
- icos 1 cooperacion con =1 persc

Fara agsegurar la eijecucion del convenio, las partses
firmantes acuerdan GS(ablPCPT facilidades para
inveztigzacion v amiente cientificos segun i

~nal latincamsricant.

E=zte documento i2ns
el & de abril de 126

= convenio de
=entre la UNC v

a n1v~l rag
cicen firmado

capacidad Jjurildica




anea \;1 o= W

Mientras gste  convenic: tensza val
facilitara =1 'uso de sus unidades

siudad de México, v =1 DFUNC =us ins
rara el desarroclle de los provect
ol v acordados entre 1 DFUNC

- o~y

La Hni"ersidad Nacional de Colombia desisgna comos  =nti
1= utora  del presente al Departamsento 1

o)
d
O

SE-Te conve ) de F ca
aDFUNC;. El CINVESTAV designa como sntidad ejscutora del
Fresente  convenio a la zeccién de Electronica del  Estade
solido del Departamento de Ingzniexia Eléctrica

Las tres partes convienen en lo siguiente:

FRIMERA FARTE
OBJETIVOS ESFECIFICOS

Las tres partes cooperaran con el cbjetive especifice de
txrtalecer el trabajo de investigacién en los campos de
Fizica de= superficies v Ciencia dea Materiales,
rarticularmente en el estudic de preopiedades spricas

el=ctronicas v microsstructurales de superticies,
interiaces v materiales Ccompuestos. '

xreas de investigacion gque r
1Te convenio son las sisuien

T =

citlran apovo en términcos

1t Obtencion de peliculas semiconductoras por técnicas
de bazic costo, tales como Rocilo Quimico Pircliitice
v Electrodepcsito

ii) Caracterizacioén de las peliculas v estudioc de los
fenémencs de interface entre peliculas semiconduc-
toras de difsrentes materiales

iii) Fabricacidén v caracterizacion de celidas solares
bazadas en multicapas de peliculas semiconductoras

SEGUNDA PARTE
CTIVIDADES ESFECIFICAS

Para lograr el propé¢sito principal de este convenio. las
tres partes conviensen lo sigui

-Realizar Programas mixtos de doctorado entre =1
CINVESTAV v el DFUNC. Estcs programas mixtos contaran
con un direccor de tesis en una de laz dos
institucicones. CINVESTAV o DFUNC, v con un codirector
de tesis en la otra, v se planificaran en tal forma



que, en lo posible. la mavor parte del trabzio &
estudiantes colomblianos pueda realizarse en Bosotd. En
estog  cascs, el pericdo total de estadia en Méwico nc
debera ser de mas de dos ancs, v cuandoe se extienda por
mas de un aho, debe interrumpirse al cabo d= un  afo
para realizar parte del trabajo en Bogota. Excepto en
los casos en gue mas del ©0% de log créditos del plan
de estudios se hava recibido en el CINVESTAV, =1 examen
de doctorado se presentara en el DFUNC. En  cualguier
caso, =1 candidato llenara los requisitos exigidos por

-la institucion gue va a conferir el titule. Para
satisfacer reguerimientos académicos. en los casos en
Jue sea necesarico, la institucion gque va a ctorgar el
tituleo =sclicitara a la otra profescres visitantes para

gue  hasgan las veces de ijuradoz de tesis. Dentro de
cada provecto de idnvestigacion para doctorado, el
programa correspondiente solo empsezara despudes de gue
se havya acordado un Cronograma detallado de
actividades. La propuesta para €1 provecto requerido
para el doctorado mixto debs presentarse ante y o ger
aprobado por el IFPS para recibir respaldo en el marce
de este convenio. Podran presentarse  provectos de
maestria de corto término - &l  IFFE para solicitar
respaldo economico dentro del vresente convanilio.

= El IFFZ =sta dispuesto a proporclionar maxims
beca por anc a un egtudiante d=1 DFUNC  para zu

& nencia en &l CINVESTAYV por pwriod&s d=sd: cels
na dier mes=ss ., dandoe pref=rencia a participantes en
=21 programa mixto de posgrado. La beca incluira los
rastos de scostenimiento v a2 transporte de acuerdos  a
las reglas del IPF:. Cuando zea posible, e WTlll”arih
~iaguetes de vuelc Jde precio reducido. La Ul pagara
salarics & miemtros del cusrpo acadimico que ”bt@ﬂgaJ
autorizacion para hacer uso de estas becas. de acuerdo
a sus resulaciones internas. E1L =
derecho de rechazar solicitudss
r=spalde financi=ro. Antes de Toma
regpecto a la tinanciacion, gera ns
IPPS un prosgrama detallado scbre e
doctorado. El benetrficiario de la b r
un reporte final. El IFFs esta tambié i s
de suministrar otras becas hasta r & = a
ano & miembros del personal acadsemico del DEUNC. las
cuales pueden distribuirse hasta en  tres visitas
cortas. El IFFS solamente cubrira los gastos de viale
de dos de estas. E1l DFUNC hara lo pos lble para obtener
los gastos de viaje de una tercera cuando la hava.

El DFUNC se encargara de buscar apovs &conomico local a

eztudiantes de doctorado del progzrama mixto. For su par
CINVE3STAV hara ge=tiones tendientss a  losgrar  apova




econcmice local & visitantes del DFUNC.,

-Vigitas de intercambioc: El1 IPFP3 conviene en pagar los
de vialile para un maximo de un vwvisitante del
CINVEZTAV al DFUNC por ano. La UNC conviene &n cubrir
los gastos locales &n forma de un salario a la rata

=4
corris

=nt= de profescres vigitantes de acuerdos a las

rezulaciones  internas de la UNC. v teniendo en CLejtd
las normas del CINVESTAV vigentes. La contrapart
colombiana arreglara tambien lo pertinente a los gas tuc
de alciamiento recurriendo a diversas fuentes.

-Eaguipos v partes funsibles: el IFPFS provesera hasta UsSD
2000 por aflo para repuestos v partes fungibles para que
los instrumentog requeridos en el programa de doctoradoe
mixto estén en funcicnamiento en el momento oportunc v
para que hava disponipilidad de los materiales

necesarios  para €1 programa de investigacidon. E1 IPFS
se responsabiliza solamente del embarque de la donacion

a un  puerto o aercpusrto en &1 raspectivo pals.  Es
regpongsabilidad de la institucidén receptora tomar a su
cars loz costos de  aduana, rags de impu=sstos  ©
cualquier otro gasto adiciconal v hacer los arreglcs
s & nececarios para hacerse cargc del eaquirpoe v de
= enimiento. La UNC conviens =n dar un apoyo anual
en artes fungibles v eguipo por 10 menos en i1a misna
cuantia que el IPF3.
-Zituacion de  los  estudiant=ss de posgrado v od=l
parzonal  académicoe que partizipe en 21 trabaijc  d=s
investizacion zzpaldade: El IFF: no tinanciara
s adao mientras ellcs sstén
en Colombla. rara ital &fecto,
colombiana ru;;:rd la consecucion  de

ruentes

- igacicn a traves
1 las asenci sertinente

ulumxla Log

<

i oLzmbros de personal yEmd Jue participen
directamente en 1o 1 investigac 1G]
cobijados  por sste < ndran una carega docents
que no &xceda disz ho

L

-Recuresos para la idinvestisgacion: los erupos de
investigacidén en la UNC involucrado en este plan  de
cooperacion Trabajaran activamente para obtener fondos
locales de financiacio¢n a la investisacion. E1  IFP:s
sclamente dara apovo a provectos de investizgacion <con
tales fondos. Por su parte el CINVESTAV buscara tambieén
recursos l:calcs para el desarrclle de los provectos d=
investigacidn comunes.

DFUNC  presentara anualmente al 1IPRPS una propussta  de
investigacian asi coemo  tambisn un reporte  de los



.

ressultades  logradeos en =1 afio inmediatamente anterior. E1
reporte 'y la propuesta deberan presentarse al (FPS a  mas
tardar el primero de febreroc de cada afio.

TERCERA FARTE
MANEJO DEL CONVENIO

1. El rector de la UNC v el director del CINVESTAV designaran
represaentantes  responsables de coordinar la ejecucion de las
diferentes actividades.

Z. Las decisiones necesarias para la ejecucién del programa
de acuerdo al convenio se tomaran con base en discusiones
conjuntas entre lags partes.

3. Se  firmaran dos documentos conteniendo los términos del
conve uno  en espanocl v otro en  inglés. En caso de
dezacuerdo, =i una de las partes en deszacuerdo fusera =1 IF3S
s£&  tomara como valida para todas las partes la version en
inglés

4 La UNC v &l CINVESTAV =ze& haran respconsables de dafiozs &
t ros  causados  por un cientitficoe visitante durante u

autorizada en el DFUNC o en & INVESTAV.
lguier reclamacion al experto eatrrnwhro
pensacion solamente en casco de severa nezligenc
'cion.
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5 de vida v de =zalud para vigitantss v becarics
zer pﬁr el IFPsS, teniendo &n cuents 1las  normas
vige institucion de orisen del aseguradc Cuando
sea Seguros se tomaran en el pais visitado.

) Loz terminos del presente convenic ssran validos para el
pericdo &9/90 - 92/93. Cada periocdc se iniciara el primerc de
julic del afio correspondiente, sizuiendo =1 afbo fiscal del
IPPE.

o La UNC, 21l CINVESTAV v &l IPF3 manifisstan estar
dispuestos a modificar partes del convenio por reguerimientc
de una cualquiera de las partes firmantes.

8. El1 convenio podra extenderse por los periodos de tiempo

gue las partes acuerden. También podré darse por terminado en
cualquier momento por cualquiera de las partes.

o



Después de aceptados los términos de este convenio., las trec

partes firman tres originales idénticeos., el primer (1)

del mes de julio del ano mil novecientos ochenta VFTNIz °W“A%ﬂm§
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FPROTOCOL OF UNDERSTANDING ON COOFERATIONS
AGREED BETWEEN THE UNIVERSIDAD NACIONAL DE
COLOMBIA, THE CENTRO DE INVESTIGACION Y DE

ESTUDIOS AVANZADOS DEL IPN OF MEXICO AND THE
INTERNATIONAL FROGRAM IN THE PHYSICAL SCIENCES
OF THE UPFSALA UNIVERSITY

INTRODUCTORY STATEMENTS

The Universidad Nacional de Colombia, Bogota, Colombia,
through its Department of Physics, hereby named DFUNC,
the Centro de Investigacidn v de Estudios Avanzados del
Instituto Politécnico Nacional, México D.F.. herebv nam=d
CINVESTAV, and the International Program in the Physical
Sciences of the Uppsala University, Uppsala, ZSweden,
hereby called 1IPPS agree on cigning a cooperation
protecol between the three parties to promote research in
the fields of Surface Phvsics and Materials Science.

The main objective of this protcocol is to strenghten
regional cooperation between Colombia and México for
developments in science and technology within the
specific areas mentioned above. As 3 fundamental
mechanism to achieve this objective, it will favour the
development of the existing MSc and the starting of a FhD
pProgranm at DFUNC. With this c¢riteria, the s=signing
institutions will facilitate the interaction of the
scientific staff of CINVESTAV with the academic staff of
DFUNC .

The cooperation here established, supported by IFPS, isg
essentially intended to gzive to graduate students of
DFUNC an opportunity to experience more advanced labs. It
also facilitates the development of specific research
projects 1in CINVESTAV in cooperation with the academic
staff of DFUNC.

In order to ensure thes execution of this protccol, the
signing parties agree on establishing facilities for
research and training to be specified below.

This document extends, to the Latinamerican resional
level, the cooperation agreement signed between UNC  and
IPPS the 5th of April 1988.

The three parties acknowledee each other the ijuridical

D



ability of their representatives.

During the duration of this protocol, <CINVESTAV will
facilitate the use of its research units in México City,
and DFUNC its installations 1in Bogctéa, for the
developmnent of the projects to be agreed upon and planned
between DFUNC, CINVESTAV and IFFS.

UNC designates as executor entitie of the present
agreement teo the Departamento de Fisica (DFUNC) .
CINVESTAV designates as executor entitie of the present

agreement to the Division of Solid State Electronics  of
the Electrical Engineering Department.

The three parties agree on the following:
FIRST PART
SFECIFIC OBJECTIVES

The three parties will cooperate with the specific
objective of strensghtening research work in the fields of
Surface Physics and Materials Science, particularly in
the study of optical, electronic and microstructural
properties of surfaces, interfaces and compesite
materials.

The ressarch areas to be supported in  terms of  this
protocol are the following:

i) Production of semiconductor films by low prics
‘techniques, like spray pvrolysis and electro-
depcosition.

ii) Characterization of the films and study of the
interface phenomena between semiconductor films of
different materials.

iii) Manufacturing and characterization of sclar cells
based on multilavers of semiconductor films,

SECOND PART
SPECIFIC ACTIVITIES

In order to achieve the main go0al of this protocol. the
three parties agree on the following:

-To carry out PhD sandwich prosrams -
and. DEFUNC. These =sandwich programs will have an

N




advisor 1in one of the institutions, CINVESTAV or
DFUNC, and a co-advisor in the other institution, and
will be planned in such a way that most part of the
work of Colombian students can be conducted in Bogota.
In those cases the total period of stav in México
should not exceed two vears, and it will be
interrupted after maximum one vesr to do part of the
research work in Bogota. Except when more than 60% of
the courses have been received in CINVESTAV, the FPhD
exam will be egiven at DFUNC. In any case, the
candidate <should satisfy the reguirements of the
institution that is going to confere the title. 1In
order to satisfy academic requirements, in the cases
in which it is neceszsary the institution that is going
to give the title will have visitor professors from
the other institution. Thgse will play the role of
thesis oponents or examinators. In each case, the FPhD
program should not start before a detailed plan has
been agreed. Proposals for a FhD sandwich proiect have
to be presented to and approved by IPPS in order to
receive support in the frame of this protocol. Short
term MSc projects could be presented to IFPS for
economical support within the present agreement.

-Fellowships: IFPS 1s disposed to allocate at a
maximum one longterm fellowship per vear covering
vigite to CINVESTAV from six up to a maximum of tTen
months to a student of the DFUNC. This fellowship will
be preferentially given to participants in the
postgraduate sandwich program. The fellowship will
include stipends for living and travelling s&xpenses
following the IPPS rules. If possible, reduced air
fair prices should be used. UNC will keep vpaving
salaries to members of the Faculty who get permission
for these fellowships according to its internal
regulations. IPPS has the right to reject applications
if financial means do not exist. A detailed proiect
for the whole FhD program should be submitted to IPPS
before a decision on support is taken. A final report
should be given by the holder of the fellowship. IPPS
is also prepared to provide fellowships of up to =ix
months  per vear to members of the Academic Staff of
the DFUNC. These fellowships could be spread in three
shorter visits. IPPS will cover travel expenses in two
of thenm. DFUNC will do its best to arrange for the
octher one if there are three.

DFUNC will be responsible for finding local economical
support to students in the PhD sandwich program.
CINVESTAV will also try to find economical support to

(o



visitors of DFUNC.

-Exchange visits: IPPS agrees on paying travel costs
for a maximum of one visitor per year from CINVESTAV
to DFUNC. UNC agress on covering local expenses in the
form of a =salary at the current rate of visiting
professors according to the internal regulations of
UNC and taking into account the regulaticns of
CINVESTAV in vigor. The Colombian counterpart will
also arrange for local accomodation expenses through
other channels.

~Equipment and spare parts: IPPS will allocate at a
maximum of USD 2000 per vear for consumables and spare
parts to make sure that the instruments required for a
program like a PhD sandwich program will be in proper
working conditions whenever needed and that materials
for the research project will be available. IFPS is
responsible for the shipment to a harbour or airport
in the respective country. It is the responsibility of
the respective institution to take care of custom

clearance, tax charges or anv other expenses or local
arrangements needed to take care of and maintaning the
eguipments. UNC &sgrees on giving a yearly support in

spare parts and equipment at least in the same amount
as the IPPS.

-3tatus of postegraduate students and members of the
staff participating in the research work: IPPS will
not sponsor postgraduate students when they are
working in Ceclombia. For this part the Colombian
counterpart will apply for the procurement <f research
grants from agencies inside Colombia. Faculty members
actively inveolved in research projects covered by this
prcotocol should have a teaching load of at most ten
hours per week. -

-Research grants: the research groups at DFUNC
involved 1in this cooperation should activelv work to
obtain local research fundings. IPPS will only support
projects with such funds. CINVESTAV will also try to
find out local resources for the common research
projects.

A one-year research proposal should be forwarded by DFUNC
to IPFS every year as well as an annual report on results
achieved. The report and the proposal should be presented
to IPPS not later than February first, each vear.




THIRD FART
MANAGEMENT OF THE PROTOCOL

1. The chairman of UNC and the head of CINVESTAV will
appoint reprezentatives to be responsible for and to
cocordinate the different activities of this protocol.

2. Joined discussions between the parties will form the
packground for decisions needed to execute the programnme
according to the protocol.

—

3 Two documents will be signed, one in Spanish one in
English. In case of disagreement, the English version of
the document will be taken as valid for the signing
parties whenever IPPS 1is involved as one disagresing
party. . .

4. UNC and CINVESTAV will be responsible for third part
damage caused by a visiting scientist during his stay at
DFUNC or CINVESTAV respectively. A claim to the foreign
expert 1s excluded. An indemnification could be demanded
only in case of severe negligence or premeditation.

5. Insurances for both visitors and fellows will ©be
covered by the IPPS. If possible the insurances chould be
arranged for in the country being visited.

6. The terms of the present protocoel will ke valld for
the period 8%/90 - 92/93. Each period will =tart tThs
first of July, following IPFS fiscal vear.

Z: UNC, CINVESTAV and IFPS accept to discuss and modify
parts of the protocol by request of anv of the =isninsg
parties.

8. The aesreement could be sextended by pericds of time
agreed upon among the three parties. It could also be
terminated at any time by any part.

n



Having accepted the terms of this protocol, each party
signs three identical originals on the first of July of
nineteen eighty nine.

RICARDO MOSQUERA MESA %% -; «)

Rector N et e

Universidad Nacional de Colombia
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