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Abstract: The Infante D. Luiz Observatory, located in Lisbon, was one of the leading Portuguese meteorologic and
magnetic research institutions in the second half of the 19" century. Following the distribution of the equipment
bought by the Portuguese government for the total solar eclipse expedition of 1870 December 22, the D. Luiz
Observatory acquired an equatorial telescope. Jodo Carlos de Brito Capello, one of the two Infante D. Luiz chief
observers, seized this opportunity and decided, in early 1871, to embark in a programme of daily solar photography
to study the relationship between the solar activity, in particular the sunspots, and the terrestrial magnetic field. The
programme was active between 1871 and 1880, albeit intermittently, having been well received by the international
community and led to a couple of publications. For a time the Infante D. Luiz Observatory solar photographs not only
kept a record of the sunspot activity complementing similar work done elsewhere but were amongst the best
available everywhere. This article proposes to give an account of its implementation and development in the context
of the solar photography of the period.

Keywords: Portuguese Astronomy, Solar Photography, 19" century, Infante D. Luiz Observatory, Jodo Carlos de
Brito Capello

1 INTRODUCTION

In this paper we strt by giving a shat accaunt of the
ealy history of the Infante D. Luiz Observaory,
before proceding with an ovewiew of the gatus of
solar photography prior to 1871 and the techniques
then in use. This will provide the baclground agang
which we will conparethe research programme imple-
mented at the Infante D. Luiz Observaory ard the \
dedsions made by Jodo Carlos de Brib Cagelo, its O
main driving force. A ddailed sedion concerning the ;
exeaution of the programme from its beginnings in
1871 to its end gproximately ten yeas later then
follows. Findly, we will tradk the impact of this
reeach on contemporaneous scientists and in the
nineteerth certury speialised literature.

and me of theobsevers fromthe Lisbon Observdory,
Jod Calosde Brito Capelo, went to Londonin 1863
where he was instructed in its use (Capello ard
Stewart, 1864).

2 THE INFANTE D. LUIZ OBSERVATORY

On 21 July 1853, sxteen years dterits foundaion (in
1837), stff at the Lisbon Polytechnic Schod decided
to crede Portgd’s first meteowlogica observéory.
From thebegnning the obsavatory stiategy was dear
ly ddfined. The new institution would have a reseach
comporent in which an umnterrupted series of
observdions, & conplete & possble, would be per
formed in a propa ervironment (Malaguias et al.,
20095. Constuction of the Obsevatory was conduded
by the end of the summer of 1854, axd the first
pubished observatons dae from 1 October of that
same yea. Magndic realings were taken from 1857
onwards. The origina building was replaced in 1863
by a new one (see Figure 1), thanks to generais
finanga support from the RortugueseKing, D. Luiz

(Peixoto, 1987: 220. New equipment was purchased
in England, specffically from the Kew Observdory,

Figure 1: The 1863 Infante D. Luiz Observatory building (after
Annaes do Observatério do Infante D. Luiz, Volume 1, 1863).
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The cretion of the Infante D. Luiz Observatory
must be viewad in the context of a wider international
push for the study of meeordogicd and magneic
phenomena in the nineteerth certury, which included
the 1834 ‘Gottingen Magndic Union’, the 1853 Mari-
time Meteorologica Conferencein Brus®ls and the
1857 Pais International Meteorologicd Service (led
by LeVerrier). Patuga was represented at all of the
ealiest meeorologicd conferexces (Brusels 1853,
Viena 1873, London 1874, and Rme 1879), and
cortributed, via the Infante D. Luiz Observdory, to the
Intemationd Meteordogical Service from 1&7 m-
wards, just 8 som as he tdegraghic comedion
between Lisbon and Paris was established it dso
joined the Magnetic Union in 1857. The Annaes @
Observdoério do Infante D. Luiz was piblished regu-
larly beginning in 1863 From ths dae, Jo® Carlos
de Brito Cgpdlo (Fgure 2) pubished several papes
on the andysis of gemagretic obsevations in the
Proceedings of he Roya Sciety (of London) (see
Capelo, 189; Cedlo and Sewart, 1864),and he ado
contributed to the 185 and 1835 annual meetings
of the British Assodation for the Advancerrent of
Science (seeCepello, 1876b;1886).

Figure 2: Portrait of Jodo Carlos de Brito Capelo (1831-1901)
(after O Occidente, Volume 24: 100 (1901)).

Meteordogical and manetic studies are intiinsicdly
co-operative sgéences, if a gbbal daa analysisis o be
sucessully performed. Caonseguently, interndional
meteordogical obsevatories were involved in a net-
work of daa llection, analysis ard exdiange,manly
via observaory pubicaions (see Mdaquias et 4.,
20095. Fromthe gar, the Infante D. Luiz Obsena-
tory in Lisbon played an adive rde in these néworks,
primarily becauseof the quality of the ingruments, the
work pefformed, and the gegraphicd location o the
country. In 1878 the Director of the Bureau Central
Météorologique in Paris wroe o Capelo:

I have written talay to the Diredor Gereral of the
French telegraphic lines aking Hm to speed upthe
trarsmisson of the Portugue® messages These ¢le-
grans hawe for the meridional Europe the sare im-
portarce as the Erglish ones br northern Euope.
(Mascard,1878).

Thus, the Infante D. Luiz Obsewatory was in a ideal
postion to exchangeideasand information with other
obsvatories, and suwviving corespamdene from this
period (1870-1830) illustrates ths: there are ldters
from scdentists or inditutions in Jpan,Rusia and the
United States of America, as wdl as from seveal
Eurgpean courtries. This stuation tumed out to be
very usdul duiing the development of the sdar
photography programme as we shall seelater.

3 SOLAR PHOTOGRAPHY FROM ITS BEGINNINGS
TO 1870

The application o photogrghy to the sudy of the
naturd sdences has a log history. On 19 August
1839 Aragp male a public presentation abou the
daguareotype at the Frendh Acadeny, and Conptes
Rendus contained the nmain passges of a report pre
viously presentd by Aragp to the ‘Chambre des
Députés’ in which he prelicted the future use of the
phaographic techniquein the fields d sdenogrgphy,
photometry and spedroscopy (Arago, 1839. The in-
evitability of this application was laer recognised by
Arago n the third volume of his Astonomie Popu-
laire:
The idea d applying the plotographic pracessesof
Niepce andDaguerre to be repraluction of some
sdentific subjeds was a naural one; it is then difficult
to corceive hat the persns that hawe pulished tteir
projeck inthis resgct may consder them sonething to
be proud dof. Claiming the griority of obtaining photo-
graphic imagesof the Sun and Moon semsto me
childish. (Arago, 1867: 469).

Thefirst astronomica photograghers concetrated, not
surprisngly, on thetwo brighteg objedsin the ky, the
Sun and the Moon, ewven though these involved quite
differert technicd problems. Lurer photographs wee
constraned by the dow sped of the erly photo-
grgphic plates and therefore required long exposure
times and goodtracking mecharisms, while the Sun’s
brightness dmanded very shot exposures, i.e. fast
shuters (see dda Rue,1860. John Willam Drape
obtained the first sucessfu lunarphaograph in 1840
(Brothers, 1866), and correctly-exposed daguerreo
types of solar features vere oliained in the ealy
1840s. Acording to Arago (1858: 247), Fizeau ard
Foucault “... took alarge numigr of solar photographs
in 1844 ard 1845 ...”, ore of which, taken on2 April
1845at 9h 45m, still suwvives. The first plotographs
of the parial phase ofa total sdar edipse and of the
sdar spetrum were alsooltained in the 1840s. From
this paint on, the range of ceestial objects exposel to
photography gradially increased (e.g. see Bgacet al.,
200Q de Vaucoueurs, 1961 Larkford, 1984 Mou-
chez,1887; Pasatoff et al., 1996; Rayet, 1887).

In an 189 commmunicaion to the French Acadeny,
Hervé Faye implicitly proposel the catinucus photo-
grgphic obsewation of the Sun:

If a lar image is formed in the dagerrotype plate ...
the sane measirenens can be repeaed kter an ard
comparedwith corntenmporaneas ones... The same pro-
cedue may be applied to the determinabn of the
heliocentic sunspa co-ordinates ... (Bye, 1849).

Then on 24 April 1854 Jom Herschel wrate in a
letterto Edward Sabine hat

| consider it anobject of very considerable importance
to secue atsame observatay, and indeedat more than
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ore, in differert localities, daily phaographic repeserr
ations of the swn, with a view tokeepup a canseeutive
and perfectly faithful recordof the hstory of the spots
(Herschel, 1855).

This ideawas expesse ajain later in the yearat the
Liverpml meding of the British Association for the
Advancement of Science. Herschel’s slar dbsening
plan was seied pon by Sabine ad a grant wes
allocated to Wamen dela Rue for the construction of
the necessary photographic equipmert for the Kew
Obsewatory (Rothernel, 193). After severd trials,
suc@s$ul sdar phaographs were taken in 188 (Sal-
wyn, 1864), and the work was @ntinuowsly executed
from 1862 onwards. In al, 2,778 sdar phatogrgphs
were ohtained with the Kew photoheliograph between
1862 and January 1872 (RAS Courcil Repat, 1872).
A series of ppers dealing with the dda araysis wes
subsequently published, mostnaably about a possble
planets-singpat comedion (see Chidbonreau, 20R).

Following the Kew example, other sola photo-
grgphic programmes were stated. At least as ealy as
186Q the El hdioautograph operated by Professor
Selwyn was taking daly solar phaographs (Solar
Physics Conmittee, 188: 38), a work which was
classfied by Waren dela Rue (1863) asbeang “...
extranely vduabe”  The Imperial Acadeny of
Sciences of . Petersburg éso beame interested in
solar photography ard ordered a phobheliograph from
England. Although de la Rue povided the design—
which was baicdly an mprovement on the Kew
instrument—the photoheliograph was adudly built by
the London firm of Ddlmayer. The instrumen was
unpaded in Pulkowa in August 1864, coinciding with
a Jsit by de la Rueto Russa (seede la Rue, 1864,
and be@me operatond, in Vilnius, in 1868. During
the period 18681876, alout 900 photographs of the
photosphere were obtained ard the seaies was only
terminated n 1876 becauseof a fire (Vilnius Univer-
sity - Astronamical Observdory, 2007).

The ontinuous stidy of the photosphere required
observaories located a different longtudes and |&-
tudes araind to globe, in order b minimize the effect
of unfavourable weatherat ay paticular locdity, and
this scenario was oulined by Hersché in the afore-
mentioned 1854 |etter to Sahine:

Three orfour observations in tropical climates distant
sewral haursin longtude (syppose 3at 8h distance
longitude),eachrecording at, a nearly at noon,woud,
when tte results were aambled, keepup a corinuous
history of the solar disk. (Hershel, 1855).

We havean analogots situation today:

The Gbbd Osdllation Network Group (GONB) is a
ground-basd se¢ of telescopesthat are positioned so
that, at me station or arother, tey are catinuowsly
monitoring the Sun.(Golub ard Pasachoff, 2001: 70).

The hge of incressing the numbe and locaion o
daiy sola obsevatories gpears in sgera occaions
in the Monthly Notices of the Royal Agronomical
Sodgety during the 186Gs. Fao example, inthe Courcil
Report of the Forty-sixth Annual Meding we rea:

In addiion to the esalisment of a plotoheliograph at
Wilna [Vilniug], thereis a pospect d the eretion of a
third atQuebec. If this hopeis realized, thez will then
be a station in Englard, in Russia, andn America, by
means of which, on aaount of the dffererce of
longitude,we may lope to have an almost uninterrupted

self-register d solar pheromena. (RASCouncil Repot,
1866).

Two yaears later, upon refering to the Kew phdo-
grgphs,dela Ruestaes:

... certainlya beter climete would be degalde. There
is a photoheliograph ailna [currently Vilnius], butit
is not yet a work, and one a Melbourne would be very
valuable. (RAS Cauncil Report, 1868h).

There were only four observatories involved in taking
daily solr photographs by the endof 1870 Kew and
Ely in England; Vilnius in Lithuania and Harvard
College in the United Stdes of America. Elsewhee
sdar phatogrgphs were taken from time to time—for
instance in France by M.L. Sonrd (Capdio, 1871h)
and in the Unted Sates by Lewis Ruberfurd (Ress,
1906—but nat on aregularbasis.

3.1 Solar Photograp hic Apparatus

As is wel known, a thin converging lens of focd
length f, produces alinearimage sze, hy, in the focd
plare equd to
ho = 2fptan(a/2) (1)
where a is the anguar diamete of the object and the
distance between the objectand lens i infinite. From
this equation it is clear tha increasiry the focal length,
fo, increass the foa@ planeimage size Cansejuantly,
a long focus telesmpeis prefaableif large imagesare
required. During the olar edipse of 5 March 1858
which was visible from Paris, Rorro obtaned poto-
grgphsof the Sun with a15m focd length equatrially-
mourted tdesmpe (Faye 1858)

A differert gpproach, proposedby Herschel in 1854,
was to use amedium-power equdorial telesmpe ard
phaograph the Sun’simage after anplification by a
seondarylens This wes the sygem usel in the Kew
phaoheliograph where the seondary anplification
was provded by a Huyghenian gepiece. The sdar
image poduced by the firg lens underwent an 8 times
linear anplification by the sondary, ard the final
sdar photograph tha was obtained was 10 an in dia-
meter (dela Rue, 186Q 150).

A third option would invalve securing a smé# prime
focus image followed by a posteror enlargenent, but

Even the portraitists tried to dissuadetheir costumes
from having carte @ visite and cabnet negaives
enlarged, urless they were going to be painted over.
The cefinition was bw, the contrastevenlower, and the
potertial profit hardy worth the time involved.
(Hannavy, 197: 54).
Tha is, if the initial solar image wes nat ‘big enough’,
any enlargement was an unpacticd proposition. En-
largements were nevertheless male to manify solar
surface charaderistics like individual surgpots or f
shot exposues wereneeded.

During the 18 Juy 1860 sokr eclipse Laussedt
utilised anewapproad to lar photogrgphy by using
a fixed torizontal telesmpe conmbined with a Slber-
man hdiostat (Lausselat, 186(), ard several photo-
grgphs d the partiall y-eclipsed Sun were obtained. On
6 March 1867 therewas ananrular sdar edipse ard
Laussela tried agan a $milar agpatus in Italy but
without swceess (Laussedat, 1868). In the papers that
were presentd to the Académie des Sciecesde Raris
(Faye 187Q Laussedn 1860 Lausseat 1860b)
there is no evidence that the telescope used wasa long
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focus one. Whatis certain is tha a Harvard o 4 Jly
1870 four phobgraphs were taken with a forty foot
focal length ard a 4in aperture lens macke by A. Clark
& Sonsplaced hoiizontally with independent supports
for the nmovable unslvered plane mirror, lens and
phaographic gopasetus. In 1870, a never lens corred-
ed for the' chenical rays’'from the sane makeraccom
panied the sola edipse expedtion to Span (Seale,
1876 40).

During the 1870s the main photographic goparatus
used in solar photography was éther a medium focd
length equaorially-mounted telescqoe with anplifier
(as propsedby Herschel aml used at kw, Vilnius and
later on in Lisbon ard Greeawich) or a haizonta long
focus @nfiguration without anplification (as use in
Harvard llege). Both approaches vere usal in the
1874 trarsit of Venus dsenations. The Bitish, Ger-
man, Dutch and Russiax prefered the Kew modé,
while the French and Americars usedthe horizontal
longfocus telescopes(seeSheaan and Westfall, 2004:
245).

3.2 Photography Versus Drawing

Thedebde abou the advantageous useof astonomical
photography over dawing was nat solved when the
first cdegtial images were obtained with this new
techndogy. Each new tedhnica advane had to be
thoroughy teged befordt could be accepted, but there
were eaty convetts for whom phdography will “...
suppressthe unfaithful eye of the dosewer” (Faye,
1849. Solar physcs is a paicular good anple of a
field in which the two dfferent techniques coexisted
for severd decales. While some importart early
scientific resuts were oliained usng plotogrgphy—
like limb darlening in the 1840s ad the naure of
prominerces in 1880 (Mealows, 1970 —viswd
observdions and drawings dso contributed major
advances, like Schwabe’s 1843 sunspot cycle period
and Carington's (1863) investigation of differertia
sdar rotaton. In the 1868 “Staterment of the Work
Done a the Kew Observaory with the Heliogrgph”
which was presened d the Forty-eighth Annud Gen-
erd Meeting o the Royal Society we find two
examples of this anbiguity. In the firstexanple, the
heliogrgphicd demerts oliained from theKew phao-
grgohs “.. may in a neasurebe regrded asa
continuation of Mr. Carington's results ...”, ard in
the second one, area measurenents of Schweabe's
sdar drawngs will be usd to estalish a rmore trust-
worthy curve of periodicity (see RAS Council Report,
18683).

Following obsevatons in Scily of the sdar eclipse
of 187Q steps weretaken the following year to found
the Saieta degli Spettroscopisti Itdiani (Bornoli, 1998:
21). In the list of taks to be performed, drawings of
prominences and of the chomosgherewere lised—as
taks 2, 6 ad 9 respetively (Tacchini, 1872b). No-
where ae phdographs metioned in conredion with
the proposel solar program, a stance that draws criti-
cism from Faye in his report on the new society to the
Pais Acadeny:

Corcernirg therelationshp that might exst between he
facube, smspotsandthe chromosphere that te Italian
Society rationally plars to study, | believe hat smple
drawings exected by projecion onbb a screen are nd
enaightoday. (Faye, 1872a).

These comments prosoked a reply from one of the
Society’s founders, Retro Tacchini:

That photograply might be enployed n an estaligh-
ment with advantageis sanething | believe myself, but
to study the relaion between e facube and he
prominences,| believe hat the resits | have obtained
by comnparing the measred postion andes and he
positions of the praminerces would be te same if |
had used ®lar photograpts, assming that the photo-
graphs can reproduce exadly what is visible by pro-
jection, sorrething | am na sure alout ... (Tecchni,
1872a).

In a couter reply Faye stategha

... photographic observaton which does na forget and
does ot exclude the visual observation is infinitely
preferabde in al situations (Faye 1872b).

This declaration somewhat mncels Fay€e's true posi-
tion. In the previoudy-quoted pger (Faye, 18729, a
more prgmdic appoad concerning thepossible rées
played by thetwo techiquesis presented. Drawing as
the aly available sdution would beusel to regster
the spectrascqic images of the diromosphere while
the recad of the photosphere would be pursued
photographicdly. The situation of solr photography
versus draving is, we bdieve, clealy summarised by
Young (1881 57) in his bok The Sun

The character fothe picture prodiced depends very
greaty upon the proper iming of the expsure... This
circumstance @tractscorsiderablyfrom the value of the
phobgraphic method. T skillful draughtsmancan
show in the sme picture dedils differing to anyextent
in intensiy, while the phobgraph is, so to speak,
limited to the rgproduction of only one certam classof
details at a time. Sll we can &ways be sure that
whatewer a fhotograph does show is an autgraphc
repregngtion of fact ard not a figment of the imagi-
naion. This is not the case with drawings for it is
remarkable howwidely wo conscienbbus artiss will

differ in their represetations d the same olject seen
by bothwith the same fescope, and under the sane
circumstances. As an acurae recad of the rumber,
position, andmagnitude ofthe sobr spots at ay given
time, the photagraphis, of couse,unexceptonable.

In a letter to the Fench Aadeny, Father Angdo
Secdi (1872) sttes:

| am acualy engaged in disctssng the relationship
between these tvo pheromena (sungats and promin-
ence} using the drawings made during the year The
comparison of thesedrawings with the fine phatographs
of Mr. Capelo hascorvinced me that aur drawings
without attaning the perfection of the photograpic
images, mghtbe useful to science.

This judgement was expressd by a renowned séentist
with practicd expeiencein astronomica phaography.
Secdi phaographel the Moonin the 1850s, obtained
photographs of the partial sdar eclipse of 28 Juy 1851
and wes invaved in the famous 18July 1860 ®lar
edipse photographs obtained in Spain by José Mb-
serat (Gaspaimi, 1999).

A god exanple d the quality and dé¢ail atained us-
ing thedrawing technique is the remarkalde drawings
of sunspats mede by Samuel Piempoint Langey (see
Figure 3). George Hlery Hale is quaed saying that
“... inthe beg views d sungpats he has erer had,the
better they were sen, the mae rearly they appearedas
shown in Langey’s drawings ...” (Abba, 1906).
Meanwhile, Wittmam (2000: 86) presets anenlight-
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ening compaison beween an 1873 Langley sunspot
drawing ard amoden CCDimage

Not suprisingly, the rew technology—phatography
—did not immediately replacel the ‘ol one—
drawing. Insteadboth techniques co-existed for along
time, eitherin ‘competition’ or by complementing one
andher(seePang, 195, 1997 Tucker, 20095.

4 SOLAR PHOTOGRAPHY AT THE INFANTE
D. LUIZ OBSERVATORY

During the rineteath century the meteorological ob-
servdories kept expanding their measuing cepalilities
astime wen by. At the Infante D. Luiz Obsenetory,
for instarce, magnetic meauremerts were introduced
in 1857 ard quantification o the amospheric eledricd
poatential in 1877 (Peixoto, 1987). Following the
estdlishment of a reldionsip beween sdar activity
and the Earth’s manetic field in the 1850s byJom
Lamond, Edwvard Sabine, Richard Carmgton and
Richard Hodgsan (Dewhrst and Hoskin, 1997: 265),
seveal olsewatories ncluded the study of sdar
adivity alongsde that of geomagndism and meteor-
ologicd phenomena. Two wdl-known case were the
Kew Obseavatory (bdween 1858 and 1872 whilst
operted by the British Assaiation for the Advance
ment of Science, and the Cdlegio Romano in Rome,
which was urder the direcorship of Father Secdi
(Proverio ard Bufoni, 2004).

Those & the Infante D. Luiz Observdory were
awae of thesetrends, forthe importance of sudying
the relaionship between sunspotsard terestrid mag-
neism wes stessedin a 1861 report abtout magnetc
work done & the Obsevatory and presentd to the
Academia Real das Sendas de Lishoa (Lisbon Royal
Academy of Riences; seeSilva, 1861). Photogrgphy
was dso peformed at the Observdory, with sdf-
registering instruments. In fat, “... Senhor Caello re
sided thee [& Kew Observaory] for same time [in
1863 in order to becone acquanted with the photo-
graphic processses.”(Cepello and Stewart, 1864). It is
highly probable tha during his visits to Kew Obser
vatory, Capello becanme aquainted with the Kew sdar
programme Closesdentific links existed baween the
Portuguese Obsevatory and the Kew Obsewatory
from the erly 186G mmwards and he Infante D. Luiz
Obsewatory was one 6 thefirst to indall Kew mag-
nebgrgphs,in 1863 (Malaquias ¢ al., 200). Follow-
ing this event, resarch papes were pubished in
collaboraion with Bafour Stewart, who at he time
was thesupeintendert of the Kew Obsevatoly, and
the sdentific collaboraion between Cepdlo and Stew
art suvived Stevart s move to Owers College in Man-
cheser in 187Q and continuedthroughou hislife. For
instance, in his 1885 report “Suggesions for the Com-
mittee [of the British Association forthe Advancemert
of Science] on Magnetic Reductions”, Stewat (1886:
68) writes

The fllowing suggestiomare founded on the methods
proposedby severalmagreticdans ...To Senhor Capelb
| am espedilly indebed for the trauble he las teken in
expdaining his views with which thesesuggedions are
almost identical.

Nevertheless, while they were awae of the new
phaographic end pedroswmpic tedniques, no Brtu-
guesesdertists tried to gply themin an astronomicd
cortext prior to 1870. The lresthrough only occurred

in 1870, thanks 0 the solar edipse of 22 Decenbe
(see Bonifado et d., 2006a).

4.1 The 22 December 1870 Total Solar Eclips e

The pah o totaity of the total sdar edipse ¢ 22
Decenber 1870 crosseél the wouthern part of the
Portuguese ontinentd teritory. Local sdentists saz-
ed upon this oppatunity, and an eclipse expedition
was prepared with Government sipport and involving
al of the Portuguese neteorologica and astraom:
ica obsevatories (Bonifado et d., 20063. Unfortun-
ately, bad weaher thwarted the sizedle effort madein
preparing and equipping the expadition, and no results
were oliained from the PRortuguese stdion locaed &
Tavira (Algave). Nevertheess, this eclipsefadlit ated
the aquisition d new equipmen, and it also intro-
duced Patugues scentists to agronamica phob-
grgohy and gedrosmpy. Both of these tecmiques
were leaned and eperimented with prior to the
edipse Following the edipse, and h accordancewith
a reommendaion by the edipse commission, the
Government dedded to distribute the new ecuipment
among some of the sdentific institutions involved in
the exeddition (Folque, 1871).

FRLangle
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Figure 3: Langley’'s drawing of the 23-24 December 1873
sunspot (after Young, 1881).

The 1870edipse dso led to severd atemptsto gart
up sdar physics in Portugal, but an important unsolved
pont remans: were these lger asjrations a drect
conseglence d the elipse experience and the pos-
sibilities opered up by the new equpment, or was the
entire edipse endewvour plannal from the start with
the objedive o broalening the sope of astronomcal
reseach in Portugal? Doults aise because the main
protagonists, Luiz Albano and Brito Cagdlo, both
belonged tothe elipse planning commissn ard were
obsvers d the Algave station (Freire, 1872).

Albano was baeal in Cambra, and was Professor &
Pradicd Astronony in the Faulty of Mathematics and
seond adronomer at the Coimbra Cbservdory.
Although he received a photoheliograph ard started
teaching astophysics, the implemertation of a sefous
scientific research programme was nd possble in a
cranped undestaffad Obseavatory condrained by its
duties in classicd astrometry (i.e. elaboraton of the
Coimbra Ephemerides) the omplex rigid orgarisa
tional structure and the economic difficulties the
courtry founditsef in at thatime (seeBonifacio et a.,
2006b).

Following Cepell0’s invavement in te sdar eclipse
expedition, in ealy 1871 the Infante D. Luiz Obsea-
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vatory received a 12 cm aperture, 1.98 m focd length
refractor by Repsdd, with optics and a cdockwork
drive byMerz.

4.2 The Daily Solar Photog raphy Research Project
In the beginning of 1871 Capdl o staed that in orderto

.. stdy the relaitonshp betveenthe surspats and the
magnetic perturbations we wil perform both visual and
photographic observaions of the sungats espedlly
during the strang perurbatians (Capelo, 1871e).

This staement was repated during 1871 to differert
correspandents, including Father Secchi and Warren de
la Rue

Photography was preferrd as the closen image
recording medium even if initially that was bebre ex-
pelimentation, but a mixed apppach vas nsidered
beg:

I will try to phobgraph enlargd sunspatdirectly using
the strongest eyefeces ofthe teésce ... If | am na
able to do so | will try to draw the dfferentsunspots
and prommences whileher postions will be estakibh-
ed from full-disk photographs. (Capello, 1871f).

Late, in a letter to Faye, the choice of the phdo-
graphic medium over draving is explicitly made
You are rght the use d photograply is incomparably

more exact andesstiring than dawings made by hand
(Capelo, 1872i).

As far as guipment was mncened, the equaorial
telescope provided by the Governmentimplied that an
appioach smilar to the one usel a Kew Obsewatory
would be adopted. This involved making minor
altertions D the Repsol refractor and canverting it
into a phovheliograph.

4.3 The Beginning: 1871

In Februay 1871 the Drector of the Infante D. Luiz
Obsewatory, Fradessada Slveira stbmitted requsts
to the Govemment for funding (Pereira 1871) and to
the Rlytechnic School for auhorisaion to constru¢ a
modes building © house the photoheliograph onthe
grounds d the schol’s plannal Botanicd Garden
(Corvo, 1871). Smultaneaudy, Capelo was busy
gahering information from his network of corre-
sponcerts. Scientific queries andrequests for public-
ations wert far afield, and in February 1871he wrote
to Kew:

| am askng you if at Kewyou have tred to erarge the
surspats seen in the sdar photographs and if you were
swccesful. | would like to knav some details con-
cernng Mr. Carringon's sungat drawings: what ves
the dameter d sdar drawings where al the goups of
sunpots were repesered & did Mr. Carrirgton make
se@rate dawings of the outstanding sunspas and in
that casewhat wes the sze d thee uungotsin com
parison withthose in first drawing which cantained al
of the singpots? ... Would it be possible to send ne an
original or afacsmile? Anothe question: | would like
to haw all the pubications abait the Kew sinspots by
Mr W. dela Rug Stewart and.oewy. (Capelo, 187k).

In an April 1871 letter to Father Sechi, Capdlo
(1871)) presents his reseach plan, asks seval tedr-
nicd questons and rguests printed meterials. Lder
that sane year his plans ard queries, coyled with
requess for solar photographs, were sentto dela Rue
in London (Capello, 18719 ard to M.L. Sonrel in
Paris (Capdb, 1871H).

At the sanetimetecnicd testswere being pefform-
ed. Initialy Cgpelo was usinggrey densty filters ©
reduce the excessve solar radiation, but their frailty
(they tended to bresk) led him to expeliment with a
glass with parllel surfaces(Cepello, 1871c). Finally,
he ordeed a Hrsche eyepiece from Kew (Capdio,
1871b). In Auguwst a phaographic worksh@ was in-
stdled nea the plotohdiogrgph building, and phao-
grgphs ofthe Moon and the Sun were obtaned. Wiie
poor traking hanpered tte lunar phaograps, tre
sdar effoits were moe sucessfu, bu they stll need-
ed improvement, which Capelo thought could be
obtained by using shorter eposure times. Shuter
apertures ¢ 1.5 mm and 12 mm were used for the
whale-disk ptotographs and for enlarged sungats, re-
spedively. Exposue times wae not indicaied (Cap-
dlo, 18719. Septenber was ot vely suitable for
photography owing to adverse wegher condtions, but
by Octoberthe ‘chemical’ (or photographic) focus was
established b be 6-7 mm longer tha the vsud one
and thefirst resuts began to appar.

The 13 October image of tre enire Sun seens very
sharp and itis hardly possble to make e sunspos
better defined, even tiough the anplifying lenses were
not spedally made; one bebngs to amicroscopeand the
other which is achromatic is a shortfocus eyejece, 2
cm, from asnall telescope. (Capelo, 1871a).

Thequality Capello attributedto the13 Octoberphato-
grgph may beinferred fromthe fect that he sent it ©
Secdi, de b Rue ard the Pas and KewObsevatories
(Cepello, 1871 1871d; 1871g 1871i). Cadlo’'s ear-
liest known published phobgraph dates from 30
Decenber 1871, am it appeaed in the 18701871
Infante D.Luiz Obsevatoly Senice Report (Observa-
torio de Infante D. Luis, 1872). Subsequently, compli-
mentaly replies were receied from Sechi (“The full
Sun’s imageis of an admirable precision. It will be
difficult to do beter ...”) and from Marié Davy, head
of the Raris Obsewatory’s Meeowlogical setion
(ibid.).

4.4 The Year of Confide nce: 1872

According to Cepello by March 1872 the definition d
the Patuguese Obenatory’s sdar photographs wes
better than ever before, dlowing the obsewation of the
‘willow leares or ‘rice grans’ (granulation) on the
solar suface (Capello, 18730. The dfficulty of this
adhieverment may be ascetained by the fad tha when
Jansse acceeded in photographing these sam
feauresin 1877 he amourcedthem at a meeting of the
Académie des Siences de Raris (Janssen, 18779. In a
latercommunication, Janss@ (1877b) claimed the ‘rice
grans’ had nat previoudy been photogrgphed, a
staement that was pronptly contested by Lewis
Morris Rutherfurd. He satedthat his solar photograph
of 11 Auguwst 187 tha was preserted to the Royal
Astronomicd Society showed the ‘rice grans’ (Ruth-
erfurd, 1878), althoughit was of a poorer qudity than
Jansse’'s resut. So it would seem tha Cepdlo’s
phaographs can be compaed favourally with the best
contempaoareous efforts avaliable esevhere even if
sorre information was lost in the ngaive-to-positive
‘translation’:

The nucleus is crosed by filaments seenperfecty on
the negative; they are difficult to print on paper ... we
have the smediffi culty in printing the facuae.(Capello
1872).
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In April, simulated by the description of the newly-
formed Sodeta dedi Spdtrosoopisti Italiani, Capdlo
(1872) writes tothe Secetay of the Fench Aadeny
and reorts “...
...”, even if “.. the seviceis not totally organised. It
lacks pesonrel and funds to funciion regularly.”
Seweral photographs acaompanied the two letters sent
to Hervé Faye. As a mnseueaice, a note descibing
the Infante D. Luiz Obseavatoly sdar photographic
programme subsgquently appeaed in the Compies
Rerdus where Faye took the liberty of elaborating
upon Capdlo’s comments dou peitioning the Rortu-
guese Gvemment:

We hope that the Portugue® government will want to
take advanage of the fair Lisbon weatter as wdl asof
the skills already acquired by the Infante D. Luiz
obseners and wil allow the <ientific world to caunt
with a vast harvest ofmportant documerdg for the
history of the solar physics. (Cagello, 1872i).

From the star the Lisbon dimate was a dstinct ad-
vantage:

Since Amil 1%| took photograpts ofthe solarisk in all
clear &y days, during May, | only missed four or five
days ard none in June.(Capello, 1872¢).

In Juy, the wet cdlodion reporseto the immer hed,
plate manipulation and pcssible distortions of the
opticd apparatus were disaissed wth Secdi (Capello,
1872), and the following month a Dall mayer eyepiece
was ordeed from London—through the good will of
Warren de la Rue (Capdlo, 1872¢c). Meanwhile,
Carington's book, Obsenations of Spds a the Sun
from November 9, 1853 to March 24, B61 Made at
Radhill, was bowht via George Whipple (Capello,
1872b). Capdlo would laer anal/sethe observaions
following Carington’s method (Capello, 1872h).
Having se@ a 9 August drawing of the solar phdo-
splere, pulished in the 19 August issie of Conptes
Rerdus (Cheux, 1872, Capdlo (1872h) quickly sent
the French Acadeny solar photographs for 8, 9, 10and
11 Augwst, and these vere published in the 23 Sep-
termberissue (e.gsee Figure 4).

During this peaiod Cadlo increasedthe ddinition
and amplification of his phaogrephs. Table 1 reveab
his growing corfidence in succeasfuly enlaging
phaographsof sunspés.

In April Capédlo oonsidered the posshility of ob-
taining “... an erlarged surspot from the small
phaographs.” (Capdio, 1872g; 1872f), and by Nov-
ember results had bee obtained (Caello, 1872j).
This search for better and more enlarged positives
might explain the eistenceof four unsigned sunspot
phaographs, orrespading goproximatdy to an 88 cm
diameter Sun and daing 9 ard 11 Novembe 1872, 17
Decanber 182 and Z7 January 1873 in the Library of
the Instituto Geografico Portugués (Portuguese Geo-
graphic Inditute, heredter IGP) (seeFigure 5). The
IGP was the ontinuaion of the ‘Direcgéo Geral dos
Trabalhos Geodésicos Topagréficos, Hidrografcos e
Geoldgicos doReno’ (the nation’s General Diredion
of the Geodesic, Topographc, Hydrographic and
Geologica works) whose Rotographic Section, run by
José Jilio Rodgues, was in the 180s a centre of
excellence in the field of photogrgphic reprodudion.
Rodrigues was a RFofessor a the Lisbon Plytechnic
Schod ard we know tha in 1875 Capdlo repraduced
an angraving through the Photographic Sedion. If the

our modest sdar physics progresses

identification of these phaographs is correct, they are
the only suviving unpblished enlarged surspot
phaographs known tha were tken atthe Infante D.
Luiz Observdory.

From his expgments Cadlo conclded

The principal problem affecting the sunspot enkrge-
ments and ore, which | bdieve is beyond soluion, is
due b the agtationof the tot air; the sunpotsare aite
good if the image on the screenis stabg; if the image is
dancing the photograph will be Hurred. It will take a
very sensitivecollodion. During winter te air is less
agitated aml | took several sunspots with lo$ of detail.
(Capelo, 1872d).

e
1872 solar

b

Figure 4:

Capello’s
photograph (courtesy: Académie des Sciences de
Institut de France; Note manuscrite de M.J.
Capello conservée dans la pochette de séance du
23 Septembre 1872: “Sur I'aspect du Soleil vers le 9
Aolt”).

10 August

Table 1: The Sun’s equivalent diameter, D, as a function of
time, derived from different sunspot photographs. D re-
presents the Sun’'s diameter if the entire solar disk is
photographed with the same magnification as the sunspots.

Date of photographs D (cm) Reference
August 1871 41.2-63 | (Capello 1871a)
August 1871 32-65 (Capello 18719)
October-November 1871 38.2-57.5 | (Capello 1871d)
December 1871-January 1872 89 (Capello 1872k)
February 1872 72 (Capello 1872f)
April 1872 e (Capello 1872I)
May 1872 90 (Capello 1872¢)
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Figure 5: Four sunspot groups photographed on
9 and 11 November 1872, 17 December 1872 and
27 January 1873 (courtesy: Instituto Geogréafico
Portugués, F101F, F102F, F103F, F104F).
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Once agan the propsel sdution involved a fester
collodion i.e. shoter exposure times awiding the
Eartth’s atmogpheiic blurring effed. The photographic
work continued throughou 1872, even thowgh acom-
peling distracion—the 1874 transit of Venus—started
to divert sone of Cepdlo’ s atertion.

4.5 The Transit of Venus Hiatus: 1873-1874

An event that led to asuige of interest in solar photo-
grgphy was the 1874 transt of Venus. Astronomes
waited for de@des br the possbility of making this
observaion. Not sumprisingly preparsions darted
seveal years béore 1874. At the time there was a
widegpread onsexsusanongg the astronamical com-
munity that the photographic obsevation of thetransit
would provide the neessay urbiasel daa for the
exact deermination of the Astronomicd Unit.

The preision requirel demanded arswers tovery
spedfic questions concaning the propeties of the
differert phdographic media, their caresmpnding
techniques and the stabiity of the exposed plates
Wet, dry wllodion and gen the old dagguereaype
were all teged with regard todurablity, pradicability
and, most inmportartly, if any deformaion occurred
betweenthe exposure and the fina image. In his 1872
addessto the British Assoc¢ation meeting in Brighton,
de la Rue (1873) stated that “... in such obsenations
as that of the transit of Venus, m refinement or
corredion ought to be negleded.”, a sentence we know
now to be propheticdly true. The precsion o the
plate masuing turned out to be the wedk link of the
transt data analysis, even when cae wes taken with
the machines tha were employed for the purpo<.
While theoreticdly the idea seemed feasble, the ladk
of resuts from the 1874 transt of Venus is a strk
reminder of the dificulty of carying out expetimentd
work in extraardinary circumstances.

The Portuguese astromomers dd not manage to
es@pethe transit of Venus ‘fever and @ ealy as 1872
were planring anaiond expedition. In the sumrer,
Caoelo was drealy writing to dela Rueasking for
information concening the British transit of Venus
programme and $aring the still vague idea of a
possible Portuguese obsewing sttion in the Far East,
probaly in Macao (e la Rue, 1873). Webelieve tha
someof the photogrgphic experiments cbne in 1872,
like the previously-menioned phatoheliograph distor
tion tests, were comeded with the planna transit of
Venus obsevations. Ths trerd oontinued in 1873.
For instance, Cepdlo (1873a) tried the ‘Uranium dry
plates’ developed by Coloned Stuart Wortley. The
Infante D. Luiz Obsewatory’s photohdiograph had to
be altered to prepare it for the trarsit obsenation.
With only one instrument avalable, this meant that the
daiy sola photographic work was interupted from
Sepember 1873 (Capello, 1873d). Despite an initialy
favourable Gvemment response to the Portuguese
observaion plans, the promised fundsdid not material-
ize and the epdlition had to be cancdled (Canpo,
2005).

4.6 The Decline: 1874-1880

After this disgppdntment, the sobr phaographic work
resured in February 1875 (Capello, 1875), but several
factors cantributed to the progranme slowly fading
away. The sungoat cycle was praressing from its

1870 maximum to its 1878 minimum (der Linden ard
the SDC team 2007) andCapello (1875) noted:In
this pat of the yea [i.e. Februay to August] | have
sea only one remarkable surspat.” Later, on 10
March 1876, Cgelo (18769) wrote to Secdi: “In
these lag times, 1875 ad 1876, the sunsmts amd
faculae are extremely rae” Since Capdlo seemed D
be paticuladly interesta in the prodem of sunspot
erlargements, the alsence of sunspos o interesing
sunspot groups fa days at a time was far from en
couragng.

From the documents caaulted we condude tha the
Portuguese ®lar phaogrgphy prged depended very
heavily on Cegelo’'s efforts. From the stat we find
complaints corcerning the reed for more personrel
and financid assstance In 1871 Capdlo wrote of
“My plan (if | amableto cary it out ... dueto dl the
varied works | have)...” (Cagello 18719, and while
the increased workload was teken over by Capello
sandtimes the strain involved appeas in hs care-
sponcence In an 1872 letter o Sechi he wrote: “...
we have nat yet obtained the neessary funds for the
work and we lack persaind. At presert | am alonein
this neal and | dedicate ae hour and ahaff every
morning to the wak and | prepare the [phatographic]
baths during the night.” (Capello, 18729). We could
nat find any eviderce of anincreasein the stff of the
Infarte D. Luiz Obsevatory duiing the 1870s, D
alleviate ths prdblem. To make maters wase on 30
April 1875 Capdlo was appinted Direcor of the
Obsewatory, following the wutimely death of Silveira
(Ferreira, 1210). Obvioudy, this newposition brough
with it increased respasibili ties.

Nor did the instrunental se-up & the Coservatory
charge g$gnificanty during the 1870s, as thesane
‘old’ equatorial was used dbeit with different
eyepecss. If the man intereq was tokee a consistent
daily record of the sdar photosphere this would not be
aproddem. For instance, the Kew phaohdiogregph was
kept in the same stateto avoid posible instrumentd
variations. But we have seen hat Cepdlo was very
interested in expeiimenting, with the ga of obtaining
thehighest possible definition ard magnification of the
sunspot groups. In this serse, his equipment was
slowly bemming autdaed.

During this peiod a least two potertial develop-
ments calld have chaxgedthis staus qw. In 1872, a
15-inch equaorial by Merz—sill large by world
stendads—was to be ingdled in the Rel Obser
vatorio Astronomico de Listba (Royd Lisbon Astro-
nomical Obseavatory) ard Capdlo (1872a) wrote: “I
possibly will have the oppatunity to take a photograph
with tha large objective.” In fact, the instdlation of
the equabrial took longer than expeded, and the
instrument was rot operational urtil 1876 (Raoso,
2006. Thenin 1877, anll-inch Alvan Clark refractor
spedficaly dedicated to photography—the largest of
this kind in Europe—was e&pecteal at the new Obsea-
vatorio Astrondmim da Escola Politécnica de Lis-
boa (isbon Rolytecmic Astronomical Obsevatory),
founded in 1875 following the dosing down of the
Obsewatorio da Marinha (Navy Cbsewatory) in 1874
but for sone unknown raon it never arived in
Lisbon (Silva, 1996). It therefore becane impossble
for Cgdlo to wmpde in solar phaography,
especially afta the bre&through atained by Jdes
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Jansse in 1876 (seeJansen 1876). According to

Young (188159), Janssen.:. has carried solar photo-

graphy to a pant far beyond any previous dtainment
...”, astatement with which Capello ageed: “I have
seen M.Jansens fine work at Meudon | am much in
doult as b its being worth the trowble to take pictures
as| did in former yeas.” (Solar Plysics Committee,
1882 239.

We believe that the cmbinaton of thes different
fadors cantributed to the end of the sdar photography
programme & the Infante D. Luiz Obsavatory. In
1881, when responding to a drcular from the Slar
Physics Committee,Capélo wrote:

With reference to the collection ard publicaton of

sungats, | would acqiaint you thatl posessa certan

number of negaive plaes of the sun abait 4 inches

diameter, taken during the years 187 (the enji 1873

1874 [we beleve tis is a priting error anl that the

correctdae is 1875—see Caglo (1875)], ard ome

which are nore recent(Solar Phygcs Committee, 1882:

239).

While we know tha thesephaogrgphs @nna repre-
sent the entire output of the programme since there is
no cult tha succasfd photographs were taken n
1871 and that severd were danmeged over the yeas
(Capdllo, 1883), me might be tempted to conclude that
no sgnificant solar phaography occurred & the
Infarte D. Luiz Obsewatory in the yeas 1876-1879
We did not find any referernce to solar photographs
being teken after 1830, andwe consder this yea to
mark the erd of the programme.

5 THE INFANTE D. LUIZ OBSERVATORY'S SOLAR
PHOTOGRAPHY PROGRAMME AND THE
NINETEENTH CENTURY LITERATURE

To aur knowledgeonly two <ientific reserdc paers,
bath published in the widdy-read Conptes Rexdus
resuted diretly from the Infante Infante D Luiz
Obsewatory’s sdar phaogrghy programme (see Cgp-

ello, 1872; 1872h). The real impact of the Obsena-
tory’s photographs is diffi cult to assessbut we believe
its prdile was incressed by two facors. Firstly, thee
is the extendve nework of contacts that Capdlo
established (see Figure 6) which allowed the phao-
graphs b bemme known to a lage number of im-
portart sdentists and insttutions.

Sewndy, we believe that the quality of the photo-
grgohs male them more noticeable, as @n be ascer
tained by the flattering remarks published by Father
Secdi in Comptes Rendus and from the medal of merit
that was awarded at the 1873 Viema Universd
Exhibition (Slveira, 1874 157). This visibility dso
led to an nvitation from the Sodeté Francaise de
Phaographie for Capdlo to exhibit “... the interesting
work dore at the olservatay ...” in the 1874 Paris
Expostion Universdle de Photographe (Kozidl
1874, but Cegelo (1874) wes forced to dedine
becalse hewas bugy preparing for the 1874 trang of
Venus. We bdieve it significant tha the Solar Physcs
Committee (188: 231) included Cagllo in their shat-
listin 180 when they were seelng “... to conmuni-
cae with men eminent in solar inquiry, with aview of
obtaining suggestons awl ascertaining to what exent
they might hape for help...”

In a non-exhaustive seach of the nneteenth certury
astronomica literaure we found the following ref-
erences to the Infante D. Luiz Observatory’s solar
photography programme

1872 photographs published in the ConptesRendus de
I’Académie desSciertes(Capello, 1872h).

1877, Secdi, Le Sdell, second edition, firstolume
“In the olsenatories where itis possble to sacrifice a
telescope to this work one adopts sdutions that make it
easer: for exampé, ore can eonlose the eyefece n a
dark chanber ixed to the eml of the telesope: that is,
the method used at Kew Lisbon and elsewvhere.”
(Secchj 1875a: 42).

ANGELO SECCHI

GEORGE WHIPPLE
Kew OBSERVATORY

Warren Di La Rue

Osservarorio CoLLecio Romano Loxpon, UK Loxnox. UK
JNDON,
Roma, Irary ﬂ

Hirve: Fays M. L. Songer; H. Marig-

RVE FAYE -
. . Davy; C.-E. DELAuNay

ACADEMIE DES SCIENCES DE PARIS, ‘F 0 P
BSERVATOIRE DE PaRis

France

Joio Caprrlio
Ineante D, Lutz OBSERVATORY
Lispon, PorTUGAL

Paris, France

:

JULES JanssEN
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CARL VENCESLAS ZENGER
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Figure 6: Diagram constructed from the Biblioteca do Instituto Geofisico correspondence volumes illustrating Capello’s solar
photography communications. Single arrows indicate letters that were sent, double arrows show that photographs were also
exchanged. None of the photographs sent to Lisbon seem to have survived. Note: The identification of Lewis Rutherfurd is based
on a single ambiguous Capello draft letter. This is the reason why we use a question mark in front of his name.
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e 1877 Secch, Le Sdeil, second editionsecondvolume
repraluces the singpat group photograpted on 23
April 1872 (Secchj 1875b: 183)—see Fgure 7, over-
leaf.

e 1878 RadayRevue @s Deux Mondes “Mr. Dallmayer
was regponsble for building the Wilna [Vil nius] and
Lisbon phatoheliograpts, where the instruments are
functioning regulary.” (Radau, 18B).

e 1887 Rayet, Notes sur L’histoire de laPhotographie
Astronamigue: “Photoheliographs siilar to the Kew
one were seeral years agadnstalled in Vilna [Vilnius]
andLisbon.” (Rayet 1837: 879).

e 1896 Jarsen, Annaks de I'Obgrvatoire d’Astronommie
Physique de Pas. “The Kew solar photographiovork
was the shrting point for simlar progammes
organisal in Lisbon, Wilna [Vilniug, and &fter that in
sewral aherplaces” (Jans&n,1896: 32).

e 1897 Scheiner, Die Plotographie der Gestine: “In-
stumens buld in a smilar fashion [to the Kew
photoheliagraph] exig in Wilna [Vilnius] and Lisbon”
(Scheiner, 1897: 2689).

Not surpisingly, the Portuguese mathematician,
Ruddfo de Guimardes (190: 96) wrote tha Cepelo’s
“... sunspot studies granted him a universd repua
tion.”

AVRIL. 23.10° 5"

BELANADET

Figure 7: Capello’s enlargement of a sunspot group, taken on
23 April 1872 (after Secchi’s Le Soleil, Volume 2, 1878: 879).

6 CONCLUSIONS

Taking advartageof the Government’s gift of aquality
equaoria telescpe to the Infante D. Luiz Observa
tory, the nstitution’s prior involvemert in geomagndic
work ard the sypport of his Director and the Poly-
technic Shool, JaBo Calos de Brio Cadlo decided
to enmbak on a ‘hot’ reseach topic, the mlationshp
between sdar adivity and the Earth’s magnetic field.
The choice of photography as the medium to register
the sdar phoatosphere placel the Obsenatorly in a
very restricted dub of institutions. Tle arelysis that
Capelo wanted to perform on thecdleded daais not
conpletdy clea. We hae nat found staements n-
ceaning the pandary-sunsmt hypothess pursuad at
Kew in the 1860s and erly 1870s or the possble
physical causes behind the sdar adivity-terrestrial
magnetsmconnedion. Rather, the information we can
deduce from the avalable documents indicaes, onone
hard, that Capello did not expecta short-term response

to the complex Solar-terrestrial connedion prodem,

which is not suiprising for soneone with a meteoro-

logicd baclground, while on the othe hand, his
pursiit of high-definition erarged photographsof the

sdar surfae, and in paticular of sunspts, may have
beenconneded with the hope of inferring information

not available to n&ed-eye observes. Ths is a pan

tha was not dissinilar to ore followed by Jule Jans-
sen afew yeas later, which did produce well-known

results.

Thefate of the Portugue® sdar photography projed
rested on the shallders of justonemen, J&o Caltosde
Brito Cadlo, and the progamme met its demise n
abou 1880 &fter he eperienced ten yeas of increasel
respomibilities stress equipnent dort-fals and
limited finandal support. When at its pe#, the Infante
D. Luiz Obsewatory sdar progranme producedfirst-
class resuts, axd was remgrised by its peas as a
leading inditution in thisfield. Later referencesin the
works of severd important sgentists, including Angdo
Secdi and dles Jassen, provide a parking reminde
of the programme's oveall achievemerts.
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