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UNAM:
a 

university 
with a 
special 

mandate

Statistics 2024.

Students 373,682
107,061 High school (10-12)

233,346 Undergraduate
32,578 Grad schools (200 Physics)

Academia 42,615
(Professor, teachers, technicians)

12,919 full time
2,717 Researchers (140 IF)
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36 Institutes, Centers and Programas



I. de Inv Antropológicas
I. de Inv Bibliotecológicas y de la Información
I. de Inv Bibliográficas
I. de Inv Económicas
I. de Inv Estéticas
I. de Inv Filológicas
I. de Inv Filosóficas
I. de Inv Históricas
I. de Inv Jurídicas
I. de Inv sobre la Universidad y la Educación
I. de Inv Sociales
C. de Inv Interdisciplinarias en Ciencias y 
Humanidades
C. de Inv Multidisc. Chiapas y la Frontera Sur
C. de Inv sobre América del Norte

UNAM 2024, I.S, C.S Y Pg. S DE Humanística

C. de Inv sobre América Latina y el Caribe
C. de Inv y Est de Género
C. Peninsular en Humanidades y Ciencias Sociales
C. Regional de Inv Multidisciplinarias
Pg. Univ de Est sobre Asia y África
Pg. Univ de Est sobre Educación Superior
Pg. Univ de Est sobre Democracia, Justicia y 
Sociedad
Pg. Univ de Bioética
Pg. Univ de Derechos Humanos
Pg. Univ de Est de la Div Cult y la 
Interculturalidad
Pg. Univ de Est del Desarrollo
Pg. Univ de Est sobre la Ciudad
Pg. Univ de Gobierno
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Institute of Physics, UNAM.







Engineering design and 
mechanical shop with computer 

aided machines and qualified 
personnel.



4 National Laboratories
(Over 50 laboratories in total)



The HAWC site is
inside the Parque Nal
Pico de Orizaba, a
Mexican national park.
The park contains
Citlaltepetl (or Pico de
Orizaba), the highest
peak in Mexico at 5610
meters, and Sierra Negra,
a 4600-meter extinct
volcano 7 km southwest
of Citlaltepetl. Pico de
Orizaba is a dormant
volcano. A relatively flat
saddle point between the
two peaks is the location
of the detector.

HAWC



https://lanmac.org.mx/en

The National Laboratory for 
Quantum Matter: Ultracold 
Matter and Quantum 
Information (LANMAC) is 
distributed in 11 laboratories 
and a group of theoreticians 
with headquarters at the 
Physics Institute. 

Magneto-optical trap of 6Li atoms 
(brilliant spot at the center) at 200 

microkelvin

LANMAC



National Laboratory of Sciences for Research and 
Conservation of Cultural Heritage (LANCIC)

Las Limas Lord, Olmec culture, 
MA Xalapa

Effigy Maya censers, 
Museo de Palenque

San Lorenzo Olmec head, MA 
Xalapa

A sunday’s afternoon dream at the Alameda park, Diego Rivera, 
1948

1. Foster the use of specialized infrastructure and cutting-edge techniques 
for advanced research on the material study and conservation of Mexican 
cultural heritage. 

2. Contribute to training of high-level specialized human resources.
3. Provide specialized services for cultural heritage assessment.

Main available techniques: In situ non-invasive spectroscopies XRF, 
Raman, FTIR, FORS, hiperespectral imaging and ion beam analysis (PIXE-
RBS-PIGE-IBIL) in the laboratory, among others.





https://www.fisica.unam.mx/laboratorios/lema/eng/index.html



¡1000 samples a year!

- Archeology
- Earth sciences (geology)
- Environmental sciences
- Forensic sciences
- Mathematics (Statistics)
- Nuclear Physics

2014



Art work certification
Mammoth tusk
40,000 years old
Museo Soumaya

Maya-1 Codex.
Dated to be from
1049-1263



14C





Dendro-
chronology

14C Chapultepec, Cd. Méx    



Detailed characterization of
MexicanCoffee grains

Inga Zinicovscaia, Dimitri Grozdov, Javier Mas, Alejandro 
Martínez, Corina Solís, María Rodríguez, Efraín Chávez.



Merya

Muroma
Mordva-erzya

Mordva-moksha

Mari

Moscow

The location of the archaeological 
sites of the Finno-Ugric peoples

Podbolotyevsky cemetery 

Roman Mimokhod
Olga Zelentsova
Irina Saprykina
Inga Zinicovskaia
Dimitry Grozdov
Dulce Martínez
Corina Solís
María Rodríguez  Ceja
Arcadio Huerta
Efraín Chávez.



Burial 57 (f.)

Burial 154 
The board is under the belt

wooden 
container
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Workshop5.5 30

There are 
hundreds of 
laboratories 
operating 

electrostatic 
accelerators 
around the 

world.

29/
09/
202



Beams (2024): p, d, 3,4He, 20,22Ne, 40Ar, 134Xe
Imax < 10 µA

Tagged
neutrons

Beam extraction

IBA
Multipurpose

Reaction chamber

SUGAR



The Van de Graaff accelerator, a 
great facility to prepare specialists 
in nuclear instrumentation and 
techniques.



https://baspa.fisica.unam.mx/#header-section
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Beam extraction station

Over 100 publications in analysis of surfaces and 
thin films using IBA: RBS, PIXE, NRA, ERDA



RBS analysis of the 127I implanted target. when bombarding 
with 5035 keV 28Si. Data is represented by dots, and the solid 
line the SIMNRA simulation.Nuclear Instruments and Methods B (2024)

Ion implantation



Largest single-ended Van de Graaff accelerators of the world 
collaboration opportunities.
 
 Monochromatic tagged fast neutrons in Nuclear Physics Research
 Prompt gamma spectroscopy with fast neutrons
 IBA-techniques intercomparison.
 Surface modification by ion impact
 Radiation effect in semiconductors.
 Ion-Beam and Nanotechnology
 Mechanisms of action and power increase of Nano powder oxide ionistor.
 Mechanisms of action and power increase of a new renewable-energy source.
 Functional transition for homogeneous electronics technologies.
 The effect of high-energy particles in the structural, phase state and physical properties of 

composite ceramic materials
 Structural study of a mimetic system in the presence of an indole arylhydrazone derivative
 Study of zeolites for agriculture, health and environment protection applications



Edwin Pedrero, Aleksandr Doroshkevich, Efrain Chávez
Mario S. Pomares, Gerardo Rodríguez, Oscar Díaz, Maikel Díaz.

Instituto de Ciencia y Tecnología de Materiales, Universidad de La Habana (IMRE-UH)
Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research (JINR)

Instituto de Física, Universidad Nacional Autónoma de México (IFUNAM)
Natural Zeolite Engineering Laboratory (NatZEng®-IMRE-UH)

I. Superior de Tecnologías y Ciencias Aplicadas, Universidad de La Habana (InSTEC-UH)

Study of zeolites for agriculture, health and 
environment protection applications

Cuba-JINR-Mexico collaboration
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208Pb(n,n) En = 1-2 MeV

0° <θ< 10°


[image: image1.png]





MONDE: Momentum 
Neutron DEtector



A joint IU/UNAM effort to search for dark matter and 
exotic interactions using protons and nuclei.

M. Snow
A. Szczepaniak
C. Horowitz  
L. Barrón
L. Acosta
E. Chávez
C. Fernández
T. Yepez
…

208Pb(p,p)208Pb
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Birmingham Sept. 4th 2014 47



SUGAR
1017-1019 at/cm2







Anillos de arboles

Zona clara
Época Lluviosa

(abril- septiembre)

Zona obscura
Época de sequia
(octubre-marzo)
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Short term 
future: 

ECRIS for 
the 5.5 MV 

Van de 
Graaff 

Accelerator



2018: HV discharge destroys RF-IS
2020: Restaured

2020: covid
2022: modification for heavy ions



Ion Source Test 
Bench

PIG Ion Source:
2+, 3+ charge 
states for Ar, Kr 
and Xe.

Beam 
Profile 
Monitor

Slits

Faraday 
Cup

Vacuum 
system. 
Diffusion 
pump.

Einzel Lenz



Laser remote 
control system

Arduino circuits 
and sensors

Laser transmitters 
and receivers in the 
HV terminal

Laser transmitters and 
receivers at ground



ECRIS

Vacuum 
system

Lens 
(optics)

90° analysing 
magnet

Quadrupole 
doublet (optics)

Beam monitor 
and diagnostics



¿132Xe28+ @ 140 MeV?

¿84Kr20+ @ 100 MeV?

¿40Ar10+ @ 50 MeV?  

¿ 16O8+ @ 40 MeV ?  





Science brings nations together:



Большое спасибо 
за внимание
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