
The beginning of Mexican astrophysics (1942-1970) 
 
In 1942, Tonantzintla Astrophysical Observatory is inaugurated, thanks to the efforts of Luis Enrique 
Erro (1897-1955), a leading Mexican politician who took part in the Manuel Avila Camacho 
presidential campaign. As some of Erro’s friends reported, Avila Camacho asked Erro how he could 
reward him for his support. Erro answered that he could help with the creation of a professional 
observatory. The brand new president gave the permission to build an observatory in Puebla, his 
home state. A comprehensive report about the observatory management canbe found in 
Bartolucci’s book (2000). 
 
The observatory was built to house the Schmidt camera, which was its main telescope. A Schmidt 
camera comprises a spherical mirror, which associates it a focal area rather than a focal point in 
each star. To reduce this surface at a point a corrective lens is added responsible of "parabolizing" 
spherical mirror to produce a point source in each star. Additionally to the telescope tube it can be 
placed a prism, and in place of punctual images, a spectrum is obtained for each of the stars. 
 
The Schmidt camera allows to quickly obtaining a wide field picture of the sky (five degrees per five 
degrees in 20 x 20 cm plates). In order to imagine this size, both the Sun and the Moon subtend a 
diameter of a half degree in the celestial sphere. 

 
Schmidt Camera 

 
The latitude of the Tonantzintla Observatory, 19 degrees north, allows to observe the entire plane of 
the Galaxy, which was not possible at professional observatories in the northern hemisphere. This 
was due to the fact that all of them were located in the geographical latitudes in north of parallel 31. 
This gave the Tonantzintla Schmidt camera a strip of over twelve degrees that had not been 
observed by the powerful existing telescopes. Moreover, the region around the center of the galaxy 
that is located at a latitude of 28 degrees south could be seen, a region difficult to observe from 
observatories in the northern hemisphere. 
 
From 1942 to 1948, the Schmidt camera did not work properly, but after 1948, mainly under the 
Haro direction a series of research lines began. Ordered more or less in a chronologically way, the 
most important lines were: planetary nebulae, Herbig-Haro objects, T-Tauri stars, flash stars, 



spectral classification, blue stars in the direction of the galactic poles, blue galaxies with emission 
lines and quasars. 
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We will talk a little bit about these projects. Most of the main results were published in the 
Tonantzintla and Tacubaya Observatories Bulletin (1952-1973). Some of these issues have been 
discussed in a more detailed way at the symposium about Herbig-Haro objects, T-Tauri stars, and 
related phenomena in honor to Guillermo Haro, held in Mexico City in 1983 (Peimbert 1983). And at 
the third conference about faint blue stars, also in honor to Guillermo Haro, held in Schenectady, 
New York in 1996 (Peimbert 1997). 
 
The first article was published in the Tonantzintla and Tacubaya Observatories Bulletin in 1952. It 
was the result of the new planetary nebulae search made by Guillermo Haro. The search was in the 
center of the galaxy direction using the Schmidt camera with its objective prism. These objects are 
in transition between red giants and white dwarfs. At that time, about 350 were known and it was 
believed that most had of them had already been discovered. 
 
Later in 1960, Peimbert, Batiz and Costero, in response to the Haro’s suggestion to follow this line 
of research, they discovered 24 planetary nebulae. These objects have been labeled with the 
names of the Mexican astronomers that found them. 
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This field has been one of the Mexican astronomers favorites, at least 50 out of 150 astronomers 
working in Mexico have written an article about the planetary nebulae topic, and our country has 
become a world leader in the study of these objects. 
 
In the late forties and early fifties, Haro, aided by Braulio Iriarte (1920-1986), Enrique Chavira 
(1925-2000), and sisters Graciela and Guillermina Gonzalez, found a large number of type T-Tauri 
stars, young stars that are arriving to the longest stage of his life, the main sequence. One of its 
important characteristics is that they show the alpha hydrogen emission line. From these studies 
two lines of research were derived: the study of Herbig-Haro objects, and the study of flash stars, 
also called UV Ceti. 
 
Interest in the T-Tauri star study took Haro to discover, regardless Herbig, the Herbig-Haro objects, 
baptized by the Armenian astronomer Victor Ambartsumian (1908-1996). These are small bright 
clouds which have been excited in a collisional way by gas jets produced by star formation. This 
topic is also now widely cultivated by Mexican astronomers and we will be talking more about it in 
the following sections. 
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When finding that some T-Tauri stars showed dramatic variations in the intensity of hydrogen alpha, 
Haro decided to investigate if there was variation in the brightness of these objects. When analyzing 
multiple images of each star in the same photographic plate, a large number of stars showing 
extreme variations of brightness in a matter of minutes was found. Most of them were proved flash 
stars. 

 
T-Tauri 

 
From his studies on T-Tauri stars and flash stars, Haro suggested an evolutionary system for young 
stars. According to him, three stages can be distinguished: first, T-Tauri stage, second, flash stage, 



and third, main sequence stage. Chavira and Luis Rivera Terrazas (1913-1989) worked with Haro 
at the beginning of these studies, then in the 60’s Arcadio Poveda and Eugenio Mendoza joined. 
 
Back in the 40’s, Morgan, Keenan and Kellman established a spectral classification of stars from 
very intense liens of absorption, the MKK system. Morgan (1906-1994), famous astronomer of the 
Yerks Observatory of the University of Chicago, suggested in a visit to Tonantzintla in the late 40’s 
to use the Schmidt camera with the objective-prism for the purpose of looking for hot luminous stars 
of the galaxy, especially in the south part that is more accessible from our latitudes than from the 
North American and European observatories in the north hemisphere. 
 
This work was carried out maily by Luis Münch, Graciela Gonzáelz and Guillermina González, who 
published several OB star lists that were subsequently observed with greater detail through more 
powerful telescopes. Many of the photographic plates used for this work were taken by Haro, 
Riviera Terrazas and Iriarte. 
 
Around 1950, it was thought that most stars hotter than 11.000 degrees, blue stars, could be found 
in the galactic plane and yellow or red stars could be found in the galactic poles. There were only 
63 blue stars identified in the galactic poles, most of them white dwarfs of low luminosity and closer 
to the solar neighborhood. 
 
Haro invented a method to look for blue stars outside the galactic plane. The method consisted of 
taking three slightly displaced images of the same sky region in the same photographic Schmidt 
plate, but using three different filters, a blue one, a yellow one and a violet one. The time exposures 
were calibrated to produce three equal images from an 11000 K star, if the star was hotter, the blue 
and violet images would be more intense than the yellow ones; if the star was cooler, the opposite 
would happen. Iriarte and Chavira used this method in Tonantzintla and were incredibly successful 
because they found over two thousand blue stars in the galactic poles direction. 
 
The success of the method led Haro to request observation time with the Schmidt camera of 
Palomar Mountain, and with Luyten (1899-1994) to do the definitive work on the subject. Haro and 
Luyten recorded 8.746 blue objects in a 2000 square degrees region on the south galactic pole 
direction, the list was published in 1962 in the bulletin of Tonantzintla and Tacubaya Observatories. 
Haro and Luyten concluded that the list included different types of stars: white dwarfs, planetary 
nebulae nucleus, stars from the horizontal branch, subdwarf stars, main sequence stars, and U 
Geminorum and Z Camelopardi variables. 
 
On the same photographic material from Tonantzintla used to look for blue stars, Haro found 44 
blue galaxies, an unexpected result because at the beginning of the 50’s it was believed that all far 
away galaxies were yellow or red. With Tonantzintla’s prism it was found that these objects had 
very intense emission lines. This result was published by Haro in 1956. 
 
On the material obtained by the Palomar Mountain Observatory, Haro found around 2000 blue 
galaxies; unfortunately he did not publish the list of these objects. However, this line of research 
was picked up by the Armenian Markarian and other astronomers who published, in the 60’s and 
70’s of last century, lists with about 1500 blue galaxies that have been very important to cosmology 
and the study of the Universe evolution. 
 
Another very important and unexpected result of the list of blue objects published by Haro and 
Luyten is that it includes quasars. Quasars were discovered in 1963; they are nucleus of luminous 
galxies that can be found at very far distances and that move away from us at very high speed, 
almost light speed in some cases. These objects have a stellar appearance and most of them are 
blue. 
 
In 1965 Haro provided the American astronomer Allan Sandage with identification cards of the blue 
objects discovered with the Palomar Schmidt camera. When Sandage obtained the spectrum of the 
first five blue stars with the 5m telescope of Palomar Mountain, he found that they were quasars. 



Sandage inferred that most blue objects, about six thousand, from Haro and Luyten’s list were 
quasars, and published that result in 1965 on an extraordinary article that boosted the study of 
quasars, but that was wrong in many aspects. Later in 1967, Sandage checked his result and 
reached the conclusion that the list of Haro and Luyten only includes about 600 quasars. 
 
The search and classification of new celestial objects was directed by the qualitative aspects of 
quantum mechanics and atomic physics. The quantitative aspects were decisive in the next stage. 


