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Abstract 

This article deals with a less well-known aspect of comet studies. It is based on original sources and 

casts light on some contributions from Sicily to an astronomical research topic having a strong 

emotional influence on common people. It provides the opportunity to remark on some aspects of 

the nineteenth-century Sicilian social context, such as the battle against ignorance and superstition, 

as well as the role of social and professional rank in the naming a new celestial body. Moreover, it 

treats the contributions of the astronomers of Palermo Observatory to early spectroscopic 

observations of comets, a scarcely developed topic in studies on history of astronomy. This 

analysis, motivated by the intent to complete and correct some recent studies on chronicles of 

comets, provides also a good pretext to retrace the little known history of the Palermo Observatory 

across the political and social changes of that century. 
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1. Introduction 

 
The nineteenth century was marked by many observations of comets. According to some authors, 

‘living in the nineteenth century would have to be a comet observer’s dream’.1 Some spectacular 

comets appeared, visible to the naked eye even in daylight, while the improved quality of 

astronomical instruments allowed astronomers to observe faint objects which had generally escaped 

previous observers. Moreover, the century was marked by the introduction of two new techniques 

for astronomy, namely photography and spectroscopy: for the first time, comets were photographed 

and their light submitted to spectral analysis, thus revealing their chemical composition. This 

century was therefore crucial for extending the knowledge and understanding of these bodies.2 The 

contribution of Sicilian people and institutions to cometary astronomy, though minor and less-

known, helps to enrich the chronicle of the comets. 

 

2. First comets of the century: observations in Palermo 

 

The first great nineteenth-century comet, which appeared in 1807, was first noticed in Sicily 3  by 

friar Parisi,4 an Augustinian monk, who observed the comet on 9 September in the town of 

Castrogiovanni, nowadays Enna.5  This information is provided by Niccolò Cacciatore (1780-1841) 

(Figure 1), astronomer at Palermo Observatory, who published a booklet on the comet of 18076 

(Figure 2). Cacciatore was assistant to the renowned Giuseppe Piazzi (1746-1826), founder of the 

Observatory in 1790 and discoverer of the first minor planet, Ceres, in 1801, who compiled also a 

well-known star catalogue in two editions (1803 and 1814).7 

The task of calculating the comet’s orbit was entrusted to Cacciatore by Piazzi himself, as 

argued from a letter by Piazzi to his friend Barnaba Oriani (1752-1832), astronomer in Milan: 

 

The comet was seen here from 20 September but we have started the observations on 28. In 

the town of Castrogiovanni an Augustinian writes to have seen it on 9.  I have left the 

observations and calculations to my assistant, who works diligently on them, but he has not 

yet found a satisfactorily fitting trajectory.  When this young lady [the comet] will be visible 

no more, if my bad eyes allow, I shall make some calculations too.8 



 

If regular observations of the comet of 1807 started at Palermo Observatory on 28 September, this 

means that the first sighting in Palermo, occurred - according to Piazzi - on 20 September, and was 

not actually made by professional astronomers. Cacciatore mentions the nuns of the Holy Savior’s 

Monastery as being the first persons in Palermo to have seen the new celestial body.9 The booklet 

by Cacciatore on the comet of 1807 is of no particular interest: it contains no drawings, just 

positions and calculations. It was, however, the first astronomical work published by Cacciatore and 

reveals his limitations.10 For, actually, Piazzi and his assistants were not particularly able in 

computational work, as shown on the occasion of the discovery of Ceres, when the release of data 

and orbital calculations was unjustifiably delayed.11  

Another non-periodic comet, discovered in France, appeared in 1811; the astronomers of 

Palermo Observatory observed it and this time Piazzi decided to write a booklet on this subject 

himself.12 This short publication is quite interesting, because Piazzi adds to the calculations of the 

orbital elements some considerations about the comets’ formation and the risk of their impact on the 

Earth.  The booklet had both a scientific and a popular intent, as Piazzi clearly stated in a letter to 

his friend Oriani:  

 

Maybe you have seen my Memoir on the comet of 1811 and probably you didn’t like my 

considerations about the formation of these bodies. They are inventive, indeed, but it is 

difficult to demonstrate that the things are different from what I have hypothesized. However, 

by this means, I have rendered not a small service […] Sicily, whose inhabitants were 

generally taken by panic and fears, seems now quiet and persuaded of what I have written.13 

 

Obviously, in the last sentence, Piazzi refers to the popular belief that the comets were dangerous 

for the Earth; he adds indeed: “We did not neglect calculations, combinations and all sort of 

arguments, to remove from the minds the fear that one day any comet could smash onto the 

Earth.”14 Moreover, “if it is true that the masses of these bodies are very light, so that the majority 

of comets probably vanish after one or two revolutions around the Sun”, Piazzi concludes 

reassuringly: “Maybe the impact of a comet on the Earth would provoke a damage not bigger than 

that a grain of sand on a rock.”15  

In his booklet, Piazzi presents the hypothesis that the comets originated by the accretion of 

some fluid matter and that they went through several evolutionary phases before being destroyed by 

dissolution in the ether. In Piazzi’s opinion, this explains the existence of non-periodic comets:  

 

…  it is not far from truth that, little by little, [the comets] are originated and destroyed, and 

that those expected and not come back, have probably already dissolved in vapors and [once 

so] consumed, could have contributed to feed the accretion of the appearing new ones.16  

 

Piazzi’s ideas, though inventive, were not new, as Oriani replied: 

 

Your conjectures about the formation of the comets are very ingenious and match in part 

Laplace’s ideas stated in the fourth edition of the Exposition du Système du Monde17 and 

Herschel’s ideas18 on the origin of nebulae.19  

 

Piazzi’s booklet contributed to the circulation of ‘modern’ astronomical theories of that time in the 

Kingdom of the Two Sicilies, thus continuing the original cultural motivation of Palermo 

Observatory, which had been established in the 1780s in the context of an educational reform 

inspired by Enlightenment principles.20  

In 1817 Piazzi moved to Naples to supervise the completion of the new Observatory at 

Capodimonte and left Niccolò Cacciatore as his substitute in Palermo. The latter published a 

booklet on another comet, discovered in 1819 in France, but this time he did not appeal to Piazzi’s 



influential supervision; the latter gave a summary judgment about Cacciatore’s work in a letter to 

Oriani: “Cacciatore has published a short Memoir on the last comet of June. If he had limited 

himself to the calculations, he would have done much better.”21 

Probably rebuked by Piazzi, who was however very attached to him, Cacciatore did not 

publish any other extended works on the subsequent comets, limiting himself to record their 

observational data in his book Del Reale Osservatorio di Palermo, containing all the astronomical 

work carried out in those years at Palermo Observatory.22 The book was published in 1826, the year 

of Piazzi’s death, probably to promote Cacciatore’s appointment as Director. Unfortunately, 

Cacciatore was to distinguished himself more for his personal controversies than for his scientific 

achievements. Cacciatore clashed with University colleagues because of his disregard of teaching 

duties and because of the privileges he sought - and obtained - from the Royal Government, acting 

regardless of any rule in order to defend his family interests. The Observatory became a sort of 

personal property where he could hire and house his relatives. The prestige of the Observatory, of 

course, declined, but the indulgence and protection of some powerful political personalities 

prevented the replacement of the controversial director.23 As listed in Appendix A, comets of 1830 

and 1835 were observed by the first assistant Luigi Martina,24 while the observations of the comet 

of 1831 were published by another assistant, Innocenzo Cacciatore.25 This is essentially due to the 

fact that in the years 1830-32 Niccolò Cacciatore spent much time in Trapani for some geodetic 

works related to coastal cartography and then for establishing a meteorological observatory, the first 

one in Sicily after Palermo.26  

Nevertheless, it is worth mentioning here an extended article written by Cacciatore in 1835 

about the expected return of Halley’s comet. This paper was published in the monthly journal 

Giornale di Scienze, Lettere ed Arti per la Sicilia with the title: ‘Reflections on the imminent return 

of Halley’s Comet; for rational people of 1835’. The title itself shows that the article was intended 

for popularization and it was aimed at reassuring the readers about the presumed ill-omened effects 

of the appearing of the famous comet - again, it is evident that Cacciatore’s intent derives from late-

Enlightenment27 values. The following sentences, excerpted from the paper, give evidence of the 

spirit of that time:  

 

The imminent return of the comet called after Halley […] should bring a stop to the 

prejudices and fears usually appearing with these innocent celestial bodies. […] there are 

plenty of people, unfortunately, who take advantage of the weakness of others […] and their 

progress is based on the others’ ignorance. Indeed, credulity, often dishonorable and 

concealed, is found in every [social] class. Weak minds are present in all times and all 

countries. […] Therefore, at any time, in any place, in every social class, there will be those 

who, being ashamed of their ignorance and wanting to hide their weakness […] will secretly 

fear the comets’ influence; while some will believe in numeral powers in lottery games; 

others in the hidden forces of bad magic; and others in good faith will consult soothsayers, 

astrologers and solitary old women as to their future. Astronomy, indeed, wages perpetual war 

against all prejudices [and struggles against] the charlatanism which always takes advantage 

of ignorance [and] superstition […] Astronomy always lifts the mask of mystery from 

imposture […] and […] availing herself of mathematical severity, lifts the obscure veils of the 

hidden causes […] and get man accustomed to cease marveling but rather to let his mind 

expand into the immense spaces of the universe.28 

 

The article by Cacciatore on Halley’s comet, after a long historical and scientific ‘excursus’ on the 

comets, whose phenomenology he explains, ends with the following - reassuring for the readers - 

statements:  

From these considerations, and from many others that I spare the reader in order not to be too 

long, it seems to result clearly that […] comets don’t have to distress us more than the 

appearance of other celestial bodies […] because of their very low density, they are not as 



important as other bodies are […] their appearances are a consequence of their periodical 

revolutions [around the Sun], and they cannot be regarded otherwise than as simply curiosity 

objects […] their annoying influence arises only against astronomers, as they are obliged to 

observe them painstakingly during the night, and to make long and tiring calculations on them 

during the day ...29 

 

Halley’s comet was observed at Palermo Observatory by the above-mentioned assistant 

Martina, but the observations remained unpublished until 1855.30 It appears surprising that, after the 

publication of the related article, no result of the comet’s observation was published. This means 

that Cacciatore probably did not observe the comet, and it was unacceptable that the contribution of 

the Palermo Observatory was restricted to the observations carried out by an assistant. No 

publication was therefore issued. Conscious of the importance of filling this gap, Ragona (see 

below) found in a manuscript the few data recorded by Martina and decided to publish them in 

1855.  

However, these clues reveal the lack of regular work at Palermo Observatory during 

Cacciatore’s direction: even in an important case like Halley’s comet, it might happen that the 

results remained unpublished.  

For the sake of completeness, it must be noted that, until 1850s, the instrument used for 

cometary observations was the famous 5-foot Ramsden Circle, the main telescope of Palermo 

Observatory from its establishment.31 The observations generally consisted in recording the 

following data: celestial coordinates, sidereal time, weather conditions, diameter of the head and 

extension of the tail; no indication was given about the brightness of the comets. The method for 

carrying out observations is described in 1831 by the Assistant Martina:  

 

The method I have applied to carry our these observations is the same applied by the Director 

[…] Once the azimuthal circle is fixed in a position near the azimuth of the comet, the vertical 

circle is moved until the comet position is framed in the crosswire, and the sidereal time is 

recorded. By the same method, also the position of a well-known star is measured, in order to 

calculate the errors in azimuth and zenith distance.32 

 

For measuring celestial coordinates, the circle was generally used, even if its accuracy was not so 

high as expected: as it was made of metal, it was strongly affected by thermal expansion, especially 

in the hot season.33 

 

3. Ragona’s inventory of comets observations in Sicily 

 

After the death of Niccolò Cacciatore in 1841, his son Gaetano (1814-1889) succeeded him as 

Director of Palermo Observatory.34 Gaetano, however, was interested more in politics than in 

astronomy. He was involved in the anti-Bourbon revolutionary activity of 1848, whose failure 

consequently led to his removal from the post of Director. He was replaced by Domenico Ragona 

(1820-1892) (Figure 3), who procured from the Bourbon Government permission to renew the 

obsolete equipment of the Observatory, dating back to Piazzi’s time. Ragona’s appointment as 

Director of Palermo Observatory was a successful attempt to relaunch astronomical research in 

Sicily. In the 1850s he was sent to Berlin Observatory to practice astronomy and he acquired two 

excellent instruments made in Germany: a Meridian Circle by Pistor & Martins in Berlin (destined 

to replace the old transit instrument by Ramsden) and an equatorial refractor of 250 mm aperture, 

by the renowned firm of Merz in Munich. Moreover, in 1855 he started to publish the Giornale 

astronomico e meteorologico, reporting detailed information on the activity of Palermo Observatory 

and, in general, on the astronomical events of those years.  

Ragona was the first to try to make an inventory of comet observations in Sicily. In 1854 he 

published a booklet35 on the second comet of that year, adding a note36 reporting cometary 



observations recorded at Palermo Observatory and throughout Sicily. He listed just the “observed” 

comets, meaning those whose positions had been determined and data had been published. He was 

surprised by the results of his survey: “Having looked so hard for them, I find just twelve comets 

observed from 1793 to 1854 while, in this time interval, 113 comets were observed in Europe, 23 of 

them discovered in Italy”.37  

Ragona’s inventory38 is quite complete, lacking only the observations of the comet of 1831, 

but it covers only the years after the establishment of the Observatory. It is interesting to remark 

that he states that two non-telescopic comets were discovered (in the sense of being observed for 

the first time) in Sicily. The first one is the aforementioned comet of 1807, observed in 

Castrogiovanni (Enna) by the Augustinian monk Friar Parisi, but Ragona errs in reporting that the 

second comet of 1792 was discovered in Sicily; he states that it was observed at the same time at 

Palermo Observatory by Niccolò Carioti, one of Piazzi’s assistants, and in Spain by the famous 

French comet-discoverer Pierre Méchain (1744-1804).39 This can be regarded as an attempt, be it 

either unintentional or on purpose, of promoting Sicilian astronomy: from Piazzi’s time until then, 

no discovery had been recorded at Palermo Observatory and its maintenance by the almost bankrupt 

Bourbon Government, after the establishment of the majestic Naples Observatory, appears to be 

financially unjustifiable - and explicable only as a respectful but onerous preservation of Piazzi’s 

memory. Adding new trophies could therefore reinforce the scientific value of the institution which 

Ragona was heading. However, the need for new scientific recognition for Sicilian astronomy was 

felt not only by the director of Palermo Observatory but also by the local intellectual class, and a 

good opportunity seemed to occur a little later, as shown below.  

The examination of Ragona’s list confirms that only bright comets were “observed” at 

Palermo Observatory. Since no information is recorded about the apparent magnitude of the twelve 

comets, we may infer this deduction from their absolute magnitude: actually, nine comets of twelve 

had an absolute magnitude lower than 5.5, the remaining three between 6 and 7.40 This is probably 

due to the fact that the Circle was an instrument intended for astrometry and consequently had a 

small (3-inch aperture) telescope, “good but not excellent” in Piazzi’s words.41 At that time, two 

other instruments were installed at Palermo Observatory: a transit instrument by Ramsden, used for 

meridian observations and an equatorial telescope by Troughton, acquired by Piazzi in 1809 thanks 

to a King’s prize to recognize his scientific achievements. This instrument, though suitable for 

comet seeking, was almost never used by Piazzi and his first two successors, probably because the 

hour ring was broken during the shipment and, though repaired, it was no longer reliable. 

Ragona decided to reuse the equatorial and applied special devices and expedients to correct 

its defects;42 with the Troughton equatorial he was able to observe celestial objects up to almost the 

absolute magnitude 8. In seven years, from 1854 to 1860, he recorded the positions of six comets – 

a good rate in comparison with the twelve records of the preceding sixty years – and probably 

would have continued to pay attention to these celestial bodies, if his destiny did not change (see 

below). 

 

4. An amateur’s contribution: the strange case of Tomasi’s comet 

 

Before the years 1857-1859, when the instruments commissioned by Ragona in Germany were 

delivered, the best telescopes in Palermo were located in the private observatory belonging to 

Prince Giulio Tomasi di Lampedusa (1815-1885), who was an active amateur astronomer.43 

Amateur astronomy was cultivated in Sicily, but it was less widespread than elsewhere. Piazzi 

mentions some Sicilian non-professional astronomers in his chronicle of astronomy in Sicily,44 and 

a few others could be added, usually priests and noblemen. In past centuries, regular astronomical 

observations had been carried out in Sicily by Francesco Maurolico (1494-1575) and Giovan 

Battista Odierna (1597-1660), the latter considered by Piazzi the leading Sicilian astronomer of the 

modern age.45 Moreover, there had been various interesting figures committed to gnomonics as the 

large number of Sicilian sundials confirms.46 However, the private observatory of the Prince of 



Lampedusa was really a remarkable exception.47 It was built in a villa near Palermo and was very 

well equipped with a good Merz refractor of 115 mm aperture, a small equatorial by Lerebours & 

Secretan, both generally used for comet observations, and many other instruments.48 The Prince 

was a good observer and his high-quality telescopes allowed him to obtain results comparable with 

those of professional astronomers.49 In 1857, while observing the comet Bruhns (1857II),50 he 

found another comet. He suspected it could be a new comet and, as usual, he sent the results of his 

observations to the Giornale Officiale di Sicilia together with a short report:  

 

Since 14 [April] [...] in my observatory I have been observing a telescopic comet, which I 

believed to be the Bruhns’ comet. Nevertheless [...] I suspected that the comet observed by me 

was a new one [...] The Bruhns’ comet [...] was seen by me yesterday night for the first time, 

therefore I don’t doubt that the one observed on the night of the 13th was a new comet. [...] In 

my first observations I have used an equatorial comet-seeker, then I have measured in a better 

way the position of the comet through the circular micrometer of my Munich refractor. [...] I 

could not say if this comet has been already observed by others ...51 

 

Ragona calculated an ephemeris of the comet observed by the Prince, compared it with those of 

D’Arrest’s (1857I) and Bruhns’ (1857II) comets, and published the results in the Giornale Officiale 

di Sicilia:52 the comparison seemed to confirm the discovery of a third comet. 

In the same newspaper the news of the discovery of the Tomasi’s comet was announced with 

considerable emphasis: 

 

The first four months of this year have opened to the astronomers a large field of observations 

and studies, as three telescopic comets have appeared, all three almost at the same time, 

namely:  first 1857 comet by D’Arrest, second 1857 comet by Bruhns, third 1857 comet by 

Tomasi. This third 1857 comet adds a new discovery to those by which Sicilian Astronomy 

has enriched the solar system with new celestial bodies, and the name of Giulio Tomasi, 

Prince of Lampedusa, will be remembered in the history of science. [...]. Indeed, this 

nobleman, who dedicates his free time to the contemplation of heaven’s harmony, built a 

temple to Urania among the pleasures of the most beautiful country near Palermo, from 

where, in the night of 13 April, he could observe a comet, while looking for Bruhns’ one. [...] 

now [...] from Sicily the news of the existence of a new comet reaches the astronomers. This 

discovery [...] reveals to the learned astronomers beyond the mountains the existence of a 

private observatory from where a man, respectable for social virtues, beneficent, modest, has 

given his name to the life of a celestial body. This is a large and earned recognition obtained 

by the Prince for many preoccupations, watching nights, studies, as he has reached the highest 

goal he could strive [...] we want to give to this noble man […] that praise which more 

competent referees will tribute to him, not only for his discovery, but also for his highest love 

for science.53 

 

This amplification probably reveals the expectations of the Sicilian community from their 

compatriot astronomers. As stated above, since Piazzi’s time, no other significant contributions to 

astronomy had come from Palermo: a scientific discovery, though coming from an amateur 

astronomer, would have shown a cultivated image of Sicily, contrasting the prejudices against its 

cultural backwardness.54 

The comet Tomasi, however, was a big misunderstanding: it was not, indeed, a new comet, 

but the comet D’Arrest, still visible on the same days as the newly appeared comet Bruhns. There 

will never be a comet Tomasi,55 as the Prince’s contemporaries hopefully predicted, even if another 

strange accident occurred many years later.  

In 1877, a mysterious letter dated 9 October by the Prince of Lampedusa was published in the 

Giornale di Sicilia. In this letter, the Prince claimed to have the priority in the discovery of the 



comet 1877 V, observed for the first time by a famous comet hunter, the astronomer Wilhelm 

Tempel (1821-1889), in Florence. The comet would have been observed by the Prince on 25 

September while Tempel had discovered it on 2 October. Even if, a few days later, the Prince 

asserted that the letter was a fake, this event was so shocking for Tempel that he decided to interrupt 

forever his comets hunt; in 1885 he wrote to a friend: “I have not sought comets anymore and I 

have lost the wish to discover them since someone wanted to steal my last one of 1877 […] The 

Prince of Lampedusa, who died here a month ago, could testify to this fact.”56  

This puzzling incident, considered by the Prince as a trick played on him to injure his 

reputation,57 reveals a curious insistence to attribute a comet discovery to Tomasi. However, 

Sicilian astronomy will make further contributions to the discovery of comets, as shown below.  

 

5. Early spectroscopic observations of comets in Palermo 

 

After the fall of the Kingdom of the two Sicilies, which was a consequence of the Expedition of the 

Thousand (1860), the process of political unification of Italy was almost achieved and the Kingdom 

of Italy was therefore proclaimed in 1861 – with the important exception of Rome, which was 

annexed in 1870. There was a remarkable investment by the new Government in Sicily, with 

Palermo planned as an important cultural pole in Southern Italy. Consequently, the University was 

endowed with laboratories, museums, libraries and other facilities while eminent scientists such as 

Stanislao Cannizzaro (1826-1910), Pietro Blaserna (1836-1918), Pietro Doderlein (1809-1896) and 

Gaetano Giorgio Gemmellaro (1832-1904), held respectively the chairs of chemistry, physics, 

natural sciences and geology. A special effort was made by the local intellectual class to give a new 

impulse to Palermo Observatory. They heartily recommended the Government to take measures for 

its recovery and they succeeded through a complex political manoeuvre. The result was the removal 

of Ragona, appointed Director of the modest Modena Observatory, the return of Gaetano 

Cacciatore, reintegrated in the directorship of Palermo Observatory for political reasons, and the 

appointment of Pietro Tacchini (1838-1905) as Adjoint Astronomer and with the implicit “mission” 

to act as a director.58 In 1865 Tacchini installed the magnificent Merz refractor acquired by Ragona, 

which the latter had not the time to assemble and put in operation because of his removal; the 

instrument had excellent optics and was used for solar, planetary and cometary observations.59  

Around the middle of the nineteenth century, the application of the new techniques of 

spectroscopy and photography led to the development of astrophysics. Once the laws of 

electromagnetic radiation were formulated in 1859, by studying the solar spectrum, and the 

theoretical structure of spectral analysis was established, it was natural to extend this research to 

other celestial bodies. Tacchini was among those scientists who immediately grasped the 

importance of spectroscopic research in astronomy.  

Actually, Italian astronomers are rightfully considered pioneers in the application of 

spectroscopy to astronomy. In 1860 Giovan Battista Donati (1826-1873) paid attention for the first 

time to the spectra of some stars,60 thus extending spectral analysis, hitherto  limited to sunlight. In 

the years 1863-1872 Angelo Secchi (1818-1878) proposed an early spectral classification of stars, 

which became a reference for the following ones.61 In the last quarter of the nineteenth century, 

Lorenzo Respighi (1824-1889), Pietro Tacchini (already mentioned), Giuseppe Lorenzoni (1843-

1914) and Annibale Riccò (1844-1919) regularly used spectroscopic means for their early research 

on solar physics. 

In Sicily, spectroscopic instruments were used from 1871 onwards, and thanks to Tacchini’s 

and Riccò’s spectroscopic observations, Palermo Observatory gained a reputation in the field of the 

astrophysical research. The main research line was solar physics, but some spectroscopic studies 

were also carried out on other astronomical objects, including comets.  

In this context, it is worth recalling that Donati was the first to succeed in observing a 

cometary spectrum in Florence in 1864 (Figure 4). He observed the spectrum of the comet Tempel 

(1864 I) with a wide slit spectroscope and noted: “The spectrum of the comet looks like those 



produced by metals. Actually, the dark parts are larger than the luminous parts and one might say 

that these spectra are composed of three bright lines.”62 

Donati indicated approximately the position of the bright bands observed, included between 

the G and D Fraunhofer lines (λ4304-5890), in the yellow-green part of the solar spectrum. Two 

years later, at the Collegio Romano Observatory, Secchi, by carrying out early spectral studies on 

comet Tempel-Tuttle (1866 I), independently confirmed Donati’s observations: 

 

I have found that [the spectrum] is composed of only three lines: one corresponding to the 2/5 

of the distance between the Fraunhofer b and f, quite bright; its colour is green … the other 

two lines or rays are too short and faint to be able to measure accurately their positions. One, 

on the red side, is near the large main line, the other one is quite far on the violet side.63  

 

Spectral analysis opened interesting perspectives on cometary astronomy, in the effort to measure, 

identify and interpret the spectral lines of comets, whose results were sometimes unclear. Though 

being minor works, the studies carried out at Palermo Observatory contributed to the scientific 

debate on the chemical-physical nature of comets, activated  by the analogies and differences shown 

by their spectra. 64   

 

Palermo Observatory participated in this debate, not only by carrying out observations, but 

also through Tacchini’s work as editor of the Memorie della Società degli Spettroscopisti:65 In the 

years 1874-1888, more than forty articles on spectroscopic observations of comets and cometary 

physics appeared in this journal,66 both from Italian and foreign astronomers, thus contributing to 

the development and diffusion of cometary theories.67  

The main questions on cometary spectra discussed at that time are very well summarized by 

Secchi:  

 

1. Is the spectrum of the comet [when it has] just appeared identical to that developed later by 

the comet at its maximum brightness? 2. Have all [comets] the same [spectral] bands, not only 

at the same positions, but also with the same intensity? 3. What is the influence of sunlight? 4. 

Is this polarized?68 

 

The astronomers of Palermo Observatory entered the debate in 1874. Spectroscopic as well as 

visual observations (Figure 5) of Coggia’s comet (1874 III) were carried out by Tacchini, who 

reported: 

 

The bright lines observed in the spectrum of the comet were four; compared to the solar 

spectrum they corresponded to the following positions in the scale of Angström 6770, 5620, 

5110, 4800. The positions of these lines cannot be considered exact […] but it is clear that the 

last three correspond to the carbon spectrum.69 

 

Tacchini’s results were in agreement with Secchi’s spectral observations of the preceding comet 

(Winnecke, 1874 II)70 and confirmed those obtained in 1868 by William Huggins (1824-1910), who 

had identified Donati’s three bright bands as carbon spectral lines.71 Moreover, together with the 

physicist Giuseppe Pisati (1842-1891), Tacchini also investigated the polarization of cometary light, 

an observation which had given controversial results,72 and they observed the presence of a strong 

linear polarization: 

 

Once a biquartz polariscope was applied to the refractor, some tracks of polarization were 

immediately visible, but weak; when we applied a Nicol [prism] and rotated it, the light 

appeared strongly polarized and we find that […] the light was polarized along a plane 

passing through the Sun.73 



 

Spectroscopic studies of many comets were carried out in the 1880s at Palermo Observatory by 

Annibale Riccò (Figure 6) (see Appendix A). 74 In those years, new spectral lines were observed in 

cometary spectra and the astronomers were puzzled by their identification, as well as by their 

appearing and disappearing and their changing intensity.75 Riccò described carefully his spectral 

observations of the great comet of 1881, the first comet to be successfully photographed both 

visually and spectroscopically.76 He identified three superposed spectra (Figure 7):  

 

… a continuum spectrum, complete, bright, but limited in height, almost linear, another one 

composed of three zones or bands standing out [from] a third spectrum, continuum, very faint, 

which is constituted like a background.77 

 

Riccò attributed the three spectra respectively to the nucleus, the coma and the tail of the comet and 

deduced that the nucleus was made by particles of solid or liquid matter, reflecting the solar light 

and emitting gases or vapors forming the coma; he advanced also the hypothesis that the tail was 

formed by the condensation of those gases into minuscule liquid or solid particles. Unfortunately, 

Riccò did not possess a micrometric scale spectroscope to carry out accurate measurements of the 

positions of the spectral bands, and he tried to remedy this by comparing the cometary spectral lines 

with those of sodium and indium produced by an alcohol lamp, properly prepared, placed in front of 

the objective-lens of the refractor.78 He estimated the positions approximately and calculated the 

wavelength, concluding that the emission spectrum was a typical cometary spectrum, with 

hydrocarbon lines. Riccò also reported the important discoveries resulting from the first comet 

spectrogram obtained by Huggins who, in the ultraviolet region, had observed new lines revealing 

the presence of cyanogen and nitrogen.79 In July 1881 Riccò had the opportunity to examine the 

spectrum of Schaeberle’s comet, and remarked that it showed the usual three bands, but the intense 

short continuum observed in the spectrum of the previous comet - and attributed to the nucleus - 

was here less evident and even irregular, and its intensity varied from day to day.80  

In 1882 Riccò observed the spectrum of Wells’ comet and noticed that it appeared less 

sharpened than the cometary spectrum observed in 1881; just a narrow continuum was observable, 

while the usual carbon emission lines appeared like faint swellings in the continuum, so that ‘the 

impression was that of a usual cometary spectrum in its early stage.’81 

On that occasion, for the first time, astronomers observed sodium in a cometary spectrum82 

and they realized that the spectrum changed while the comet approached perihelion. Bernhard 

Hasselberg (1848-1922), at Pulkovo Observatory, explained this phenomenon with the evaporation 

of sodium provoked by the increasing temperature due to solar heat combined with the action of 

electric discharges produced by the Sun on the comet surface.83  

The great comet which appeared in September 1882 offered the possibility of making very 

good observations of its spectrum, and this time Riccò was able to notice the presence of sodium 

lines too: 

 

… the very intense linear spectrum of the nucleus [was a] continuum from the far red, which 

is very bright, to the violet […] It is crossed by the D line of sodium, very intense, wide and 

long. […] In the linear spectrum there are three maxima in brightness: one in the orange red 

[…] another one in the green and the last one in the blue.84 

 

He observed other faint emission lines – whose positions he could not determine, as his 

spectroscope lacked a micrometric scale - and the Fraunhofer lines of the reflected sunlight. Having 

observed the comet and its spectrum for many days (Figure 8 and Figure 9), he noted the 

variability in the intensity of the lines and the continuum and, correspondingly, in the colour of the 

comet head. Riccò concluded: 

 



There has been, therefore, a gradual decrease of the sodium vapors […] until their 

disappearance; while the hydrocarbon bands, firstly in their early stage, increased in extension 

[…] Correspondingly, the head of the comet, which was reddish, became white, then bluish. 

[…] the difference of colour was so marked that the vanishing of the yellow vapors of sodium 

must have been its main reason.85 

 

Riccò found his results concordant with Hasselberg’s hypothesis about the hydrocarbon emission 

screened by the sodium vapors: 

 

The dissolving of the sodium vapors by the solar heat, when the comet is at perihelion, 

produces the dissimulation, so to speak, of the hydrocarbon spectrum; then, it becomes again 

visible when the comet is so far away from the Sun that the sodium vapors can re-condense.86 

 

Hasselberg mentioned Riccò’s observations in his papers to reinforce his hypothesis: 

 

 … the beautiful observations of Mr. Riccò in Palermo allow us to examine the evolving 

phases of the spectrum from day to day. Thus, the disappearance of the sodium lines can be 

fixed quite exactly to the first days of October, while their weakening in the preceding days 

was accompanied by a remarkable increase of the usual spectrum of hydrocarbons, which at 

last was the only one visible.87 

 

In 1883 Riccò looked again for the presence of sodium in the spectrum of Brooks’ comet, but he 

found no trace of this element, just the usual cometary bands and a faint linear continuum from the 

nucleus. A few months later, he had the opportunity to observe the spectrum of Pons-Brooks’ comet 

and remarked the same variability in the intensity of its spectral bands as in the great September 

comet of 1882; this variability became evident in conjunction with an increase of brightness of the 

comet, a phenomenon which lasted a few days. 

Riccò compared his observations with those of Vogel and Hasselberg, who had also remarked 

this variability, and with his own observations of the great comet of 1882 and concluded that the 

spectral band in the blue was more bright than the yellow band (usually the brightest) when the 

comets increased their brightness for a few days.88 Riccò simply gave a phenomenological 

description here, without giving a physical interpretation as in his observations of 1882 – and this 

was to be his attitude hereafter. He made the same descriptions in 1886, when he carried out 

spectroscopic observations of Barnard-Hartwig’s comet, recording the presence of the hydrocarbon 

bands on a faint continuum from the nucleus, and in 1888, when he observed the spectrum of 

Sawerthal’s comet, just describing it and remarking that the usual carbon bands were very faint 

compared to the other cometary spectra he had observed.  

Riccò’s last spectrum observed in Palermo was of Davidson’s comet in 1889: in that year he 

succeeded Gaetano Cacciatore as director of the Observatory but, one year later, at the end of 1890, 

he left the town, being appointed director of the new Catania Observatory. Nobody continued 

spectroscopic research at Palermo Observatory, which suffered a serious scientific decline, being 

deprived of appropriate resources in terms of staff and instruments. The research work reverted to 

mere positional astronomy – but an unexpected result would come from this activity. 

 

 

6. Last contribution: Zona’s comet (1890 IV) 

 

Just before the end of the century, a comet was at last discovered in Sicily.89  The discoverer  was 

one of the most active comets observers at Palermo Observatory, the astronomer Temistocle Zona 

(1848-1910) (Figure 10). He arrived in Palermo in 1880 as second adjunct astronomer and, after 

Riccò’s departure, he was appointed interim director and was in charge until 1898. Zona was not a 



spectroscopist and preferred to fall back on ‘traditional’ astronomy, by observing meteors, eclipses, 

comets. He carried out visual observations of many comets of the 1880s and was certainly the best 

comet hunter that Palermo Observatory has ever had. On 15 November 1890, he announced the 

discovery of a new comet, as usual, by telegrams to the editors of the main astronomical journals 

circulating in Europe and in America at that time, namely Astronomische Nachrichten90 and The 

Astronomical Journal.91 Later, he failed to discover another comet, C/1898 M1, which was 

observed by Michel Giacobini (1873-1938) at Nice Observatory a few hours earlier.92 Zona was 

awarded the Donohoe Comet Medal in 189193 but the discovery of his comet had no particular 

echoes: nothing about this discovery is recorded in the archives of Palermo Observatory and, in the 

publications of the Observatory, just a short note by a student, Cesare Mattina who calculated the 

orbit of the new comet, was published later, in 1893.94 Of course, comets were a minor topic for 

professional astronomers and the news was considered irrelevant; moreover, in those years, 

Palermo Observatory had lost its high reputation and it was in such drastic decline that, for 

example, no publications of the Observatory were issued for the year 1890. Hence, by then, the 

discovery of a comet, instead of being considered a success increasing the scientific value of 

Palermo Observatory, was a proof of the poor quality of the research carried out there, comparable 

to that of skilled amateurs.  

Therefore, when the long-awaited discovery of a comet arrived at last, it passed almost 

unnoticed in Sicily. Things had changed. Palermo was becoming a capital of high society, with a 

remarkable economic development. In 1891-92 it was chosen by the Government to host the 

National Exhibition, a recognition for the flourishing season that the town was living from an 

architectural, artistic and cultural point of view. In 1897 the monumental Teatro Massimo was 

inaugurated, while cultured entrepreneurs like the Florio and Whitaker families animated the 

cultural life of the rising rich middle-class, promoting artistic expressions of the Art Nouveau (also 

known as Liberty), which marked the city planning of that time. Palermo did not need further 

recognition - least of all, scientific recognition. The location of the Observatory in the old city 

center was by then inappropriate for astronomical research, but the local intellectual class, who had 

been important and active supporters of the Observatory immediately after the political unification 

of Italy, were no longer interested in its development.  

In the meantime, Catania was gaining a scientific reputation, with the establishment in 1890 

of the first Italian astrophysical observatory, participating in the international astronomical 

enterprise of the Carte du Ciel. New horizons for astrometry and stellar spectral classification were 

opening: at the end of the century, comets observations had become irrevocably old-fashioned and 

restricted to amateurs. Their passage through the Sicilian sky, with modest or spectacular show, 

were regarded merely with curiosity, as is the case today. 
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dotti astronomi di oltremonte la esistenza di un privato osservatorio, dal quale un uomo, rispettabile per 
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1877 [...] Il principe di Lampedusa, morto qui un mese fa, poteva testimoniare questo fatto.” (Letter from 

W. Tempel to F. Fiaschi: Florence, 9 November 1885; Archivio di Stato di Firenze, Fondo Niccolò 

Nobili, fasc. 20, c. 131). 
57 Simone Bianchi and Ileana Chinnici, “L’ ‘arrubbatina’ della cometa”, Giornale di Astronomia, 40 (2014), 

38-41. The riddle of the fake letter remains unsolved, because many documents related to the protagonists 

of this story have been lost or dispersed because of the world wars and the removal of the relevant 

archives. 
58 I. Chinnici (note 10), 4. 
59 See: Ileana Chinnici and Paolo Brenni, “The Palermo Merz Equatorial Telescope. An instrument, a 

manuscript, some drawings”, Nuncius, 30 (2015), 228-279. 
60 John B. Hearnshaw, The analysis of starlight (Cambridge: Cambridge University Press, 1986), 52-54. 
61 Ibid., 57-66. 
62 ‟Le spectre de la comète ressemble aux spectres produits par les métaux; en effet les parties noires y sont 

plus larges que les parties lumineuses, et on pourrait dire que ces spectres se composent de trois raies 

clairesˮ. Giovan Battista Donati, ‟Schreiben des Herrn Professors Donati, Directors der Sternwarte in 



                                                                                                                                                                  

Florenza, an den Herausgeber”, Astronomische Nachrichten,  62 (1864), 375-8, p. 378. All spectroscopic 
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Tempel”, Comptes Rendus de l’Académie des Sciences, 62 (1866), 210. The spectrum of the same comet 

was also described by William Huggins (see below) in a more detailed dissertation: William Huggins, 

‟On the Spectrum of Comet I, 1866ˮ, Proceedings of the Royal Society, 15 (1866), 5-7). Huggins became 

a specialist in cometary spectral studies; see: Hearnshaw, op. cit. (ref. 61), 73. 
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degli idrocarburi, prima rudimentali, crebbero [in] estensione […] Simultaneamente la testa della cometa, 
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