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Abstract: In April 1845 Lord Rosse discovered the spiral structure of M51 with his 72-inch reflector at Birr Castle.
Already in March the new telescope had been pointed at the object in Canes Venatici, later nicknamed the ‘Whirlpool
Nebula’. Two experienced astronomers were present: Sir James South and the Reverend Thomas Romney Robin-
son. The problem is that there is no record that they noticed the spiral structure, even though it was immediately
seen by Lord Rosse the next month. The solution presented here is based on evidentiary facts, highlighting the nine-
teenth century astronomical praxis. Focal points are bias, fantasy and a sometimes fatal conspiracy of eye and brain.
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1 DISCOVERY OF M51 AND JOHN the core, surrounded by a divided ring (Figure 2); it
HERSCHEL'’S ‘RING NEBULA' appears as Figure 25in theSlough catalogue Herschel

M51 (NGC 5194)is a neaby Sbhc-gdaxy with avisual
magnitude 8.4 and aszeof 112" x 6.9. It was dis-
coveeed on 13 October 1773 by Charles Messer
(1730-1817) with a 3.5-inch refractor a Paris. The
description, pulished in his famous catalogue of
1781, reads “... very faint nebula withou dars ...”
(Mesder, 1781 247)." The next to observe the djed
was Johann Hert Bode (1747-1826), usng a 3-inch
refractor in Berlin. On 5 Bnuay 1774he saw a “...
small faint luminous nebula, possibly of an oblong
shape ...” (Bode 1782) ad made the first sketch
(Figure 1) of this objed. The pecudiar companion,
NGC 5195(9.6 mag, 59 x 4.6"), was found on 31
March 171 by Pierre Méchain (1744-1804)with a3-
inch refrador. Then William and John Herschel took
over at Slough, direding their large metatmirror
telescopes to the famaus doule nebula.
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Figure 1: Bode's sketch of M51 (after Bode, 1782: Figure 15).

William Herschel (1738-1822) doserved M51 faur
times with three dfferent reflectors (Bennett, 1976):
on 17 Sptember 1783with a 6.2 inch, on 20 Sptem-
ber 1783 with a 12 inch (Herschd, 178), and on 12
May 1787and 29 April 1788 on both occasions with
an 18.7 inch (see Dreyer, 1912: 657). In 1787he inde .
pendently found NGC 5195, liging it as | 186in his
first cadaogue d nelulae and gar dusters (Herschel, '
1786). During his 1787 ob%rvation he noted: “V ery
bright, large surrounded with a beautiful glory of
milky nebulosity with here and there smal interrup-
tions that seem to throw the glory a a dstance?” Alas,
he never observed M51 with his 48inch reflecor,
completed in 1789—it might have shown the spiral
structure.

Thee ae dso d9x observations by William Her-
schel Ssto_lhn (1792-187), on 17 & 20 March 1828, Figure 2: John Herschel's drawing of M51 (top,
26 & 27 April 183, 13 May 1830and 7 March 18,31 after Herschel, 1833: Figure 25) compared (bot-
schel, 1833). On 26 April 1830the famous drawing tom) with Lord Rosse’s drawing (after Nichol,
was made (@nd checked the next night), showing 1846; rotated, mirror-reversed and inverted).
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Figure 3: Smyth’s sketch of M51 (after Chambers 1891: 74,
Figure 55).

noted in his obsrving journa: “It is a very bright
nebula 1’ in diamete of a resolvale kind of light with
a daube ring or rather 1% ring like an amillary
sphere.” (cited by Hoskin, 1987 12) He further
wrote: “Were it nat for the subdvision of thering, the
most obvious ardlogy would be that of the system of
Saturn, and the ideas of Laplace regecing the form-
ation of that system would be powerfully re-cdled for
that object.” (Herschel, 1833 497) Here Herschel re-
fers to the ‘nebular hypahesis’, which will be discus
salater. Becausethereflector wasused as‘fr ont-view'

).

(the eye-piece pointing diredly at the main mirror), the
image is reversed A comparison with Lord Rose's
drawing shows that the division correlates with the
most prominent spiral aims  In 1836 Willi am Henry
Smyth (178-1865) observed M51 with his 5.9-inch
refractor. His sketch (Figure 3) and description (*...
bright centre surrounded with luminosity, resemhbling
the ghog of Satum ...”) look like a ®py of John
Herschel’s result (Smyth, 1844: 302)

2 EARLY OBSERVATIONS OF NEBULAE AT
BIRR CASTLE

Birr Castle, located nea Birr (formerly Parsonstown)
in the certre d Ireland, was actually not a gpod ste
for astronomicd observation, astoo often the weaher
was bad. But it was the ancestral sea of William
Parsons, the 3rd Earl of Rosse, beter known as Lord
Rosse (1800-1867) and it was there that he had built
his giant, metal-mirrored telescopes (Woods 1844).
With the azimuthally mourted 36-inch Newtonian of
1839(Figure 4) M51 was “... repeaedly observed ...”
(Pasas, 1850 510) Thefirst documented observation
dates from 18 September 1843. Using a magnification
of 320, Lord Rose reported: “... a grea nunber of
stars dearly visible in it, ill Herschel's ring nat
appaent, a least no such uniformity as he represents
in his drawing.” (ibid.). Abou fifty observations of
M51 were made until 1878 (Parsons, 188)). On 11
April 1844 Lord Rose wrote: “... two friends assbt-
ing both saw centre dearly relved” (Pasans, 1850:
510). The two friends were the Direcor of the Arm-
agh Observatory, the Reverend Thomas Romney Rob
inson (1792-1867) and the noted English daube gar
obsever, Sir Janes South (1785-1867) both of whom
were frequent visitors to Birr Cestle. The focus was
on ‘resolvability’, and Robinsonin particular was con-
vinced that true nehulosity did nat exist and that dl
netulae were merely star cdusters. However, thee
were intractable targets, like the Orion Nelula (M42).
Thus proof was purely a matter of aperture, and Lord
Rosse had built the requiredinstruments.

Hislarges was the ‘Leviathan of Pasanstown’ (Fig-
ure 5), a 72-inch Newtonian on a meridian mourting
(Hoskin, 2002. Howewer, it was not a true transit
instrument in that the tube could be shifted horizon-
taly (i.e. in azmuth) aroundthe south diredion. The
total linear range was abou 7.8 fed. By turning a
handle near the g/e-piece (Newtonian focus) the tube
moved dong a cross-bar with a cogwheel. So an
ohjed cauld be tracked for a cetain time. The ai-
muthd range—and thereby the maximum observing
time—depeded on its dtitude when aossng the
meridian. Objects near the cdedial equator were
observable for about 45 minutes from the front
platform. Towards the zenith, the time increased and
readied about 70 minutes at 85°. Now one sood
the highest (fourth) gdlery, nealy 60 fee above the
ground, as the gallery followed the mation of the
teleccope tube (seeFigure 6).

In September 1844the gred reflector was read/ for
a td ard it showed the globular cuger M2 in
Aquaius However, official ‘first light' only was on
11 February 1845,and waes witnessed by Rokinson and
South. On this occasion, Lord Rosse and his guests
only saw Sirius and “... some namdess clusters.”
(Hoskin, 2002 64) before bad weather terminated all
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astronomica adivity (and did not improve until early
March). The three astronamers were disappadnted as
their key target, the Orion Nehula, was missed and its
resolvallity wasnot tested. However, the peiod from
4 to 13 March 1845was very clea and dable (New
Moon was on the 8th), but at lower than —8° C the
nights were unusually cold for Ireland.

There are two independent observational reports by
Robinson and South—but thee is none by Lord
Rose! On 14 April Robinson gave atalk to the Royal
Irish Academy in Dubin, which was printed in their
Procedings late that year. There he explained that
“... most of the lucid interval from the 4th to the 13th
of March was devoted to nebulae” (Robinson, 1845:
125). Moreover, in his observing journd he enthus-
adicdly noted: “... of the 43 netulae which have keen
examined All have been resolved” (Hoskin, 1990 339
my italics). South prefered a quicker line of com-
munication: the LondonTimes. On 16 April hereport-
edanexceptional event:

... the night of the 5th [to the 6th] of March was, |
think, one of the finest | ever saw in Ireland. Many
nebulae were observed by Lord Rosse, Dr. Robinson
and myself. Most of them were, for the first time since
their creation, seen by us asgroups or clusters of dars;
whilst some, at least to my eyes, showed no such
resoluion. (South, 184%).

Conceming the crucial subjed of ‘resolvalility’, South
sounded more moderate than Robinson. It shoud also
be mentioned that Rabinson’s statement abou “... 43
nebulae...” is alittle confusing, because only 39 ob
jects are mentioned in his list (Robinson, 1845 foot-
nateon p. 127) In 184 he even speaks of “... above
fifty nekbulae seleded from Sir John Herschel's
catalogue” (Rohinson, 1848 119)

Figure 5: The ‘Leviathan of Parsonstown’ (courtesy: Birr Castle Archive).

3 L4l
Figure 6: The 72-inch in a near-zenith position. The cross-bar
for the azimuthal motion is at the upper third of the 60-foot
(18-m) tube; the highest gallery is on top of the western wall
(photograph by the author).
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3 M51: DIFFERENT VIEWS IN MARCH AND
APRIL 1845

The excepiona night from the §h to the 6th of March
also brought the first observation o Herschd'’s ‘ring
nebula’, M51, with the rew reflector. Could the reso-
lution of the core be cnfirmed, and would the ring
appear now? Robinson's (1845: 128f recad on the
observation made abou 3 am. on 6 March sounds
positive:
... the central nebuais a globe of large sars; asindeeal
had been previoudy discovered with the threefed tele-
scope: but it is aso e with 560 that the exterior Sars,
instead of being uniformly distributed asin the precel-
ing ingtarces, are cadensed into a fing, atthoughmany
are dso prea ove itsinterior. (Robinson, 1845: 1284).

Thoughthere isno lead m the division d thering, it
was now seen as an aggregation of gars. South (1845)
gives a smilar opinion:
The most popularly known neébuae observed this night
were the ring nebuaein the Canes Venatici, or the 51st
of Mesder's catalogue, which was resolved into stars
with a magnifying power of 548 B60} and the 94th of
Messier, which is in the same constdlation, and which
was resolved into alarge globuar duster of gars, not
much unike the well-known cugter in Hercules, caled
also13th Messer.
It is interesting that M94 was seen as a ‘ring nebul@
too. Actudly, the prominent inner spiral arm o the
Sagalaxy is closed. Robinson (1845: 128) de<cribed
it as “... avast circular cluster of stars, with ragged
filaments, in which, and apparently centrd, is a globu-
lar group of much larger gars.” Concerning M51, the
esential point is that both observers mention only
known fedures the reslved ceire ard the ring.
Thereisabsolutely no word abou spiral sructure!

This discovery was made a month later—by Lord
Rosse done. Unfortunately, the exact date is nd re-
corded In18%0LordRoss wrote: “The giral arange-
mert of Messer 51 was detected in the soring 1845”
(Parsons, 180: 506), and John Louis Emil Dreyer
(1852-196), Robinson’ ssuccessor at Armagh Obsev-
atory and author of the New General Catalogue(Stein-
icke, 2010), isbarely more pgrecise. During his appant-
ment a Birr Castle (18741878) he edted dl of the
eatlier obgerving notes for a publication, which appea-
edin 1880 Theeonereads:

1845 Apr. During this month M. 51 was for the first

time examined with the 6 foat and its spiral charader

immediately noticed, but no record is left of these early

observations. (Parsons, 1830: 127)

However, local condtions limit the date (unfortun-
atdy, there are noweahe reparts). From the culmin-
ation time of M51 and the phase of the Moon the
interval between 1 and 12 April is macst likely. On the
1st the nebula crosed the meridian at 1:19 am. and
the Moon roe a 3:28 am. (one day after Last
Quater), while on the 12th the transit was arealy at
0:35 am., and moonset was 2 minutes earlier (two
days before First Quarter). Thus the mog probeble
date is6 April (New Moon), when M51 culminaed &
0:58 am., 85° above the horizon.

4 THE M51 MYSTERY

The crucial quedion is. Why was the spiral srucure
not discovered back in March 1845? In 2005 Mark
Bailey, John Butler and John McFarland of Armagh
Observatory tried to give an answer (Bailey et d.,

2005). However, their conclusion is not redly helpful:
“It seams likely tha Rosse, Rohbinson and Suth could
have seen the spiral arrangement [...] though tere is
no evidence that they noticedit.” The main argument:
“With their attertion focused on the reslvability of
the nehlula, it is concevable that nore of the tree
would have found the spird arrangement worthy of
note.”

Another question arises: was Lord Rosse even
preent when M51 was examined in March? South
(1845; my italics) wrote: “M any nebulae were observ-
ed byLord Rosse Dr. Robinson and myself.” But this
sounds rather vague, and in Robinson's Royal Irish
Academy talk he is nat even mentioned: “Dr. Rlob-
inson] and his friend Sr James South were invited to
enoy the tial of it [the reflecior].” (Robinson, 1845:
119). One further reads tha the nebulae “... were
examined by Dr. Robnson and also by Sir James
South.” (Robinson, 184: 127. Undoultedly, Lord
Rosse wanted to test the power of his newrefledor on
the clear nights. But he also had many official duties
ard thus needed his degp. Robet Bdl, Lord Rose's
lag asistant, late wrote:

.. it was more the mechanicd processes incidertal to
the making of the telescope which engaged his interest
than the adud observations with the telescope when it
was completed ... [and his] spedal interest in the grea
telescope ceased when the last nail had been driven into
it. (Ball, 18%: 287)

From Robinson's objed list it follows that the earliest
observation darted about 9:45 pm. (h 536 = NGC
2695in Hydra) and the latest ended about 5:30a.m. (h
1929 =NGC 5964 in Serpens); on the latter nebula
Robinson (1845 127) remarked that it was seen“...
during twilight.” Probably Lord Rosse had left the
telescope to his guests, particularly during the second
haf of the night, and his sparadic atendance may have
been the reason that he did na write a report.
Regarding the M51 observation at abou 3 am., it
most likely took place withou him. This is further
suppated by Dreyer’'s note on Lord Rose's
observation in April (mentioned aowe): “During this
month M. 51 was for the first time examined with the
6 foot” The &rm “... for the firg time ...” indicates
that he had not observed this objed previoudly.

Asauming that Rohinson and Suth adually discov-
ered the siral structure of M51 on that night bad in
March why didn't they report it epedally since koth
were gasts and used every opportunity to increase
their fame. Of caurse, such spectacular news would
have been communicated immediatdy! Thus we have
two possible explanations. either the structure was nat
perceived, or there were reasonsfor keguing the cetec
tion secret.  As the latter option seens srange atthe
moment, we concentrate on the former. Then me
must arswer the question, Why was the structure “...
immediatdy naticed ...” byLord Rose in April? What
were the dfferences beween the two cbservations?

Firg, influencing fadors like weather and telescope
shauld ke investigated. It seems unlikely that the sky
was better in ealy April than during the “... lucid
interval ...” in March. Concening the telesope, the
most critica element was the speculum mirror which
was macke from an dloy of copper and tin. Due
chemicd proceses the reflectivity of the surface
steadily decreased (j.e. the mirror tarnished), but on 3
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March the mirror had been freshly pdished and

acording to Lord Rose it was ill in good shape in

April:
In the ealy observations [1845] with the 6-feet
telescope we had the advantage of a very fine speas-
lum ... there were aso at that time severa very good
nights and many nebulae were resolved. Very soon
after, the spird arrangement was detected (Parsons,
1861:703)

The resllt: in comparison with March, weaher and
mirror were (a best) of equd quality in April—which
only makesmatters worse!

Did the eye-pieces play a role? Becaise te tele-
scope hal no finder, the objed-seach was efeded
with a treelens eye-piece of 46 mm focd length,
yielding a magnificaton of 360x and a 13.7’ fidd o
view. For the \ery observation one darged to the
standard eye-piece of 29 mm (power 560, field 8).
Finally, to insped details, often a 13 mm single-lens
eye-piece wes used At a pover of 128x the tiny
field of 3' only showed the central region of M51 (see
Figue 7). No douli, the ssme eye-pieces were wsedin
March and April, but perhapsthere was a differencein
their application, which will be discussed later. After
considering dl of these external fadors, it remans a
mystery as to why the spiral gructure of M51 was
overlooked in March.

After Bail ey, Butler and McFarland (2005) the case
was next treaed by the American agronomer Trevor
Weekes (2010). He presents no definite solution, hut
does offer five possible explanations: (1) “The unusud
structure of the nebula M.51 was nat naticedin March
1845 because the atention of the [three] observers
was cancertrated on the question of its resolvalhlity .”
This matdes the main argument of Bailey, Butler and
McFarland. (2) “The observing condtions were infer-
ior in March 1845 in which casethe spira structure of
M.51 was not S0 olvious as it was in April.” This
seerms unlikely as explained abowe. (3) “There were
too many observers in March (indudng nongofes-
sional visitors) so thatit wasdifficult for one observer
to redly concentrate on what he was seeing” How-
ever, | am convinced that only Robinson and South
were pesert during the aucial observation. (4) “The
three astronomers naticed the spiral structure of M.51
in March 1845 ard realized its impartance, but Rob-
inson and South left it to their hog [Lord Rose] to
verify the following math, so that the discovery
would be his alone.” This does not agree wth the
persondities of the three peple. For ingtance, Lord
Rosse would have autharized his guests to communi-
cae such a discovery, if he was nat able o do s
himsdf. (5) “The spiral structure of M.51 only became
convincing when its image was systematically examin-
ed and committed to pgpa.” This disagees with Lord
Ros<' s statement that the “... 6-fed aperture so strik-
ingly brings out the ctaraderigic feduresof 51 Mes
sier.” (Parsons, 1850:504).

No doubt, there must be a plawsible solution to the
mystery. In the following sedion | will present my
own hypathesis. It is based on fadors which were nat
taken into acocount in the two former papers.

5 ALIKELY SOLUTION

| have come to the conclusion that it was a matter of
psychology, and my investigaton focused on internd

fadors: ideology andstress At Birr Castlean amhitious
observing program was execued which aimed to dis-
prove the popdar ‘nébular hypathesis. Following
Pierre-Simone de Laplace(1729-1827), Willi am Her-
schel and John Ringe Nichd (1804-1859), Diredor
of the Glasgow Observatory, this hypathesis claimed
the exstence d true nekulosity in space By gravity
such a ‘luminous fluid’ rotated, and due to friction it
log speed, gradudly contracting to form a certral ar.
First this idea described the formation of the Solar
System (and prticularly of Saturn), but later it was
applied to nelulae, dars, clusters ard even our own
gdaxy. A key object was the lright plaretary nelula
NGC 1514 in Taurus, William Herschd’s (1791) “...
star with an atmosphere.”

Robinson was an uncompromising ogponent of the
nebular hypathesis. The Reverend, representative of
the Church of Ireland, headed the fight againg ‘mat-
erialigs’ like the Scot Nichd (Bennett, 1990). In his
static system of the world, God had creded the dars,
and there was no room for nebulous matter and evo-
lution. To prove his view, as many nebulae as pos-
sible had to be resolved. Robinson—use of a 15-inch

Figure 7: Fields of view of the applied eye-pieces: 13.7
(finding), 8' (standard) and 3' (high-power); (diagram by the
author; M51 sketch from Nichol, 1846, rotated).

telescope with metal mirror & Armagh—pused Lord
Rosse to build ever large instruments. After having
applied the 36-inch against the hated idea and its
secular advocaes the twice @ large ‘Leviathan’ be-
camehis ultimate weapon. He had to acomplish a
misson, thus ingruments, methods a persans must
take a subadinate role. Lord Rose and South gave
him his head and forewent independent observations.
Influenced by Rokinson, they bah confirmed the ‘re-
solvabhility’ of many nebulae including curious cases
like M1 a M97, and eventhe Qrion Nebula (M42)
was added in the spring of 1846 Hoskin, 199: 339).
However, ther views were nmore moderate, and both
tried to temper the enthusiaam of the Irish ‘chief-
ideologist’.

No doubt, Robinson (1845 controlled the observing
sessions. He compiled the target list from John Her-
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schel’s Slough caalogue, arranged the nightly observ-
ing program, seleced the eye-pieces and was the
primary observer. Espedally in the ealy days after the
‘Leviathan’ became operational, the Armagh astron-
omer was under gred pressure. Being familiar with
the inclement Irish weaher, the unusualy clea skies
expeaiencad in March 1846 made him hury. Fully
programmed for success, he warted to get the desred
resuts as soon as possble. Thus a maximum number
of nebulaehad to be resolved with the newrefledor.

We now focus on the night from 5th to 6th March,
three days before New Moon Nea-zenith objects like
M51 were onthe agenda. Thus, the highed observing
galery had to beused—a sndl, mabile and declivious
construction, high above the grourd (see Figure 6).
Consdering that Robinson and South had so little
experience with the new telescope (it was only their
seoond night usng the ingrument), this was a rather
dangeous task. Rohinson (1845: 122) even reported
that making obsrvations was “... rather gartling to a
person who findshimself suppended over a dhiasm six-
ty feet deep without more thana speculative acquaint-
ance with the properties of trussed beams.”

To wade no time, the positioning of the telescope
was exactly plamed According to South (1845),
thanks to the aid of the technicd helpers it took no
more than eight minutes to get an objed into the focus
of the 72inch. Fird, the long tube was lifted to the
right devation. Then it was shifted in aamuth to the
eadern wall to catch the target as early as possilde
(when thee was time enoudh). To read the rdevant
scales, there was a petty bright illumination, which
influenced the dark adaptation (Rohinson, 1845 122).
After this procedire me expected the dyject to erter
the eye-piece. Robinson (1848: 122) later reportedt
“In saching for known dbjeds, thee is, of course,
occagonal difficulty in finding them, from the smdl
field of view.” Once the object was visible, the tube
had to follow it smoothly towards the west. This was
not an easy task, as nea the zenith a field diameter of
13.7" was crosed in éout 80 ®onds (and with the
high-power eye-piece he time was ewven less than 20
seonds). At the same time, the gallery also had to be
moved. Moreover, any change of eye-piecss, or the
redacanent of an observer, used up furthe predous
time.

According to South (1845), thae was anather target
in Cares Vergtici. Thiswas M94, which a& magnitude
8.2 was the brightest object in Rohinson’s list. It
culminaed at abou 2:15 am. at 79°, and probably
followed NGC 4®5 (1:22 am., 75°% and NGC 4062
(1:28 am., 69°), both in Ursa Major, and NGC 4618,
located only 1.7° west of M94 (205 am., 79°). Due
to owrlapping time dots the maximum observing
time of abou one hour could never beused. Probably
the complex procedure alowed only 15 minutes for
the first obsrvation of an objed—which no doubt
creded a ceatain degree of stress. Therefore, after
each succesdul ‘resolution’, the 72-inch was immedi-
ately set up for the next target. When evertually M51
was next (culminaing about 2:54 am. at 85°), the
observers had been exposed to the darkness and severe
coldfor many haurs. Somewhat overcome by the exer-
tion, ther concentration had faded. The following
scerario illugtrates how the aucial observation could
have happeed.

Due to previoudy-discussed aspects (i.e optimd
wedher and the fine condtion of the mirror in March,
and Lord Rose's easy success in April), Robinson
mug have immediatdy perceived the spiral structure
of M51 in the finding eye-piece but he probably
attributed the strange appearance to his weak lewvdl of
concentration. Asif this was not enough his ideologi-
icd conditioning forced him to dismiss the unwanted
structure from his mind. He was unable to accept it,
for as a dgn o sinning ¢rue) nebulosity it would
confirm the nebular hypahesis. True to the mato “It
can't be what shoddn't be’, Robinson promptly con-
centrated on his mission: the resolution of this nebula.
He charged to the standard eye-piece (power 560%),
ignaed any sign of spiral patern, and instantly per-
cdved Herschel's ring. Now his biased mind forc-
ed his eye to see flashing sarets all around. When
he eventudly applied the maximum power, the core
appeared—as requesed—like a ‘globular cluger.
Lord Rose later made the following illuminating
pant: “When cettain phenomena @n only be sen
with great difficulty, the eye mayimperceptibly be in
some degree influenced by the mind.” (Parsons, 1850:
5031).

It may sound harsh, but even a will ful deception is
thinkable. In this case, Robinson may have kept the
truth to himsdf and prevented South from viewing
M51 as awhde—otherwise this experienced British
observer immediatdy would have deteded the spira
patern. The true naure of M51 had to be hidden,
becaise Robinson's authority was a dake! With the
argument of advancing time the maxmum magnifica-
tion was retaned and the view kept on the cerral
‘globular cluger’. Obvioudy South acceted Robin-
son’'s procedure and, moreover, the ‘rexlved centre
met his experience—there was no reason for doubt.
Then son after this the observing sesson ended. Of
course, Lord Rosse was informed the next day (for if
he had also been invdved that right, it might not have
been 50 easy for Robinson to fool him too).

This also explainsthe lad of publication, mentioned
above: obviously South did not notice anything out of
the ordinary, and Robihson would report all but this
heretical experience Instead he poudy heralded to
the Royal Irish Academy tha Lord Ros®'s giant re-
fledor had served its pupose and tha the intensive
observations in March disproved the nebular hypoth-
esis:

... no REAL nebula seemed to exist among s meny of

these objeds chosen withou bias; dl appeared to be

clugers of sars, and every additiond one which shall
be resolved will be an additiona argument agang the

existence of such. (Robinson, 1845:130).

After the dressfilled days in March, Lord Rose
had gained sufficient experience with the 72-inch. In
April the skiescleaed up again ard, at last, he could
ad fredy and unhuriedly. The guests had left Birr
Castle and there were no more ideological constraints.
Although he dways had little free time, he may have
been mativated by the successul observations made
by Robinson and South. It was probebly on 6 April
that Lord Rose observed M51 “... for the first time.”
The meridian passge was about 0:52 am. at 85°.
Obvioudly, the objed was the only one observed that
night and Lord Rosse was able to use the maximum
observing time of 72 minutes. All dedsions were in
his hands and hismind was open to new experiences
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Figure 8: Lord Rosse’s first drawing of M51, made in April 1845 (after Hoskin, 1982).

In this context success was inevitable and Lord Rosse
immediatdy saw the spira structure when he looked
through the findng eye-piece! Afterwards he used
higher powers to sudy the new pétern in ddail. He
alsomay havebeen astonished that Robinson, the prim-
ary observer in March, had nat reamgnizedit. Pehaps
here was some doubt alout his sincerity. Lord Rose
was a gientist to the care. His maal charader did nat
allow repressng the perceived structure or even hiding
it. Ideologicd blinkers and will ful blindness were
alien to him. Obviously, South and Rdbinson were not
informed diredly (a willful ad?), asboth filed their
reports in the midde of April .

6 LORD ROSSE'S FIRST DRAWING OF M51 AND
THE SEARCH FOR SPIRAL NEBULAE

Of course, the impartant discovery had to be depict-
ed and 9 adrawing was developed (Figure 8) in the
nights between 6 and 12 April 1845. Lord Rosse pre-
sented it on 19 June during his talk “On the nebula 25
Herschel, or 61 d Messier's atalogue’, given at he
15th Annwal Meding of the British Association for the
Advancemert of Sciencein Cambridge (Hoskin, 19&).
The term “25 Herschel” refers to Figure 25 from the
Slough caaogue, while “61" is a typo (it shoud be
“51"). Thetext onthedrawingreads:

Fig 25 Herschell [Herschd] 51 Mesder, sketched April

1845 carefully compared with aigind on dfferent

nights but nomicrometer employed. Handed roundthe
sedion a the Cambridge meeting.

Figure 9: Rambaut’'s M51 drawing of March 1848 (court-
esy: Armagh Observatory; photograph by the author).
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At the upper left corner we have “1622” (h 1622) and
“13 .26 42. O’ (i.e. theright ascengonis 13h 26m and
the North Pole Distance 42° 0). Ironically it was
Robinson’'s nemesis, Nichol, who was the first to pub-
lish thedrawing, in his bodk Thoughs on Sone Impor-
tant Points Relating to the §gemoaf the World (1846)

According to Lord Rose, many vistors to Birr
Cadle benefited from this illustration: “... this nekula
has beenseen by a great many visitors, ard its general
reeemblance b the sketch at once recognised even by
unpradised eyes.” (Parsons, 1850 504) Moreover, he
encouraged othe astronomers:

A 6-fee aperture so grikingy brings out the charader-

igtic fedures of 51 Messer, that | think considerably

less power would suffice, ona very fine night, to bring
out the prindpal convdutions

Indeed, the spiral pattern was later confirmed with
much small er apertures.

In March 1848two further drawings of M51 were
made a Birr Castle. We owe the eafier one to Wil-
liam Rambaut (1822-1911) Lord Ros<e’s first scien-
tific asistant (Figure 9). The other one, Lord Rosse's
seoond drawing, was pulished in 1850 and becane
the sandard image d a spiral nelula (Figure 10; see
Parsons, 1850: Fig. 1). Anather drawing was finished
on 6 May 1864 by Lord Ros¥'s last assstant, Samud
Hunter (Parsons, 1880 Plate 1V, Fig. 1). It is inter-
esting that the companion NGC 5195 is shown hae as
a‘spird’ (Figure 11). Altogether five dravings of M51
were mede at Birr Castle, and these were complement-
ed by many sketchesthat arein the observing journals.

The discovery of the spra structure of M51 chang-
edtheresarch at Birr Castle:

... after the spiral form of arrangement was deteded ...

our atention was then direded to the form of the

nebuae the question of resolvability being a seonday

objed. (Parsons, 1861: 703)

That is, the focus was no longer on the netular hypah-
esis. Gradually, doubts appeared that all nebulae were
disguised dar dugers. However, Lord Ros< did nat
generaly question his own obsrvations (eg. the
‘resolution’ of M42), but he was open to new ideas if
they looked physically reaonalle.

The systemetic search for spiral nebulae garted at
Birr Cagtle in 1848 soon after the disastrousIrish po
tatofamineended (during which the 72-inch was main-
ly idle). By 1861 no fewer than 76 cases had been
documerted, 67 of which were true spiral gdaxies—
anamazngly large fraction (Parsons, 1861) Srange
ly, among them were deven ohjeds which had been
observed by Rohinson and South. Two striking cases
were NGC 293 h 604 Figure 12) and M65 (h 854)
in Leg, ard their spiral structures were deteded by
Lord Rosse on 24 March 1846and 31 March 1848,
respectively (Parsons, 1850:511f and Fgs 3 and 7).
Like M51, these shoud have been recaynized as spiral
gdaxies in March 1845—raising the likelihoad of two
furthe ‘Robinson cases’.

The nine nan-spral objeds belonged to five
(modem) dasses the planetary nelulae NGC 1514,
NGC 671, NGC 6905 and NGC 76@&; the dlipticad
gdaxies NGC 205and NGC 5557 theirregular gdaxy
NGC 4485 the refledion nebula M78; and the globu
lar duger M12. For instance, NGC 1514 f 311)in
Taurus—William Herschel' s key objed—was de<crib-

ed by R.J. Mitchell as a “... new spiral of anamuar
form.” (Figure 13; Pasms, 1861: 714 and Hate 25,
Figure 7).

Later Wilhelm Tempel (1821-1839), Diredor of the
Arcetri Observatory in Florence suggeded that the
Birr Castleobserversshoweda certain “... spiral addc-
tion”. Hejudgel the spird patten to be anillusion:

... onecanna fend off the thoudht tha these forms and
shapes are only figments of the imagination, even that
ther description end drawing can berecognised & an
endeavour to assgn this form to al nebulae (Steinicke,
2010:Sedion 1134).

This statement caused an open conflict with Dreyer in
1878 which Tempe eventually lost. Curioudy, his
own drawing shows indications of spiral arms (Figure
14).

7 THE EFFECT ON THE NEBULAR HYPOTHESIS
AND THE SUBJECTIVITY OF VISUAL
OBSERVING

The discovery of spiral nebulae lent crederce to the
nebular hypahesis. Nichd fdt vindicated, as expres-
sed in his books, Thoughts on ®me Important Points
Relating to the System of the World (1846) ad
Architedure of the Heavens (1851) These objeds
were testimonies of gar formation from nebulous mat
ter.

Of course, Robinson could not turn a blind eye to
redity. Already on 11 March 188—at the first M51
obsrvation after Lord Rose' s—he confirmed the
spiral structure with the 72-inch (athough a check
observation with the 36-inch was negative). This may
sound odd when we have arealy suggested that
Robinson actually deteced spira sructure himself
back in March 1845, but we mug consider the author-
ity of Lord Rosse which Rabinson never questioned.
Robinson could hardly question Lord Rosse and ignae
(or even deny) theclearevidence d spiral structure yet
again. Interestingly, Rdbinson did nat change his
ideology, thanks to a rathe clever reinterpretation of
the obwrvational results. He postuated a mtating
ersemble d cosmic “... badies floating a a whirl-
pool ..." (Robinson, 184: 128) composed of stars!
To him, thereality of nebulous mater wasgtill denied.

From the modern point of view, we must confess
that there are true dements in bath ideas. The spiral
arms host stars aswell as ‘nebulous mater’ (gasand
dug). But, acording to the present density wave
theay, the ams themselves are ot truly rotating.
Furthermore, matter does not end up gravitating t the
centre (ike in a whirlpod), where, acording to the
nebular hypothesis, astar shoud beborn.

Today M51 is often called the ‘Whirlpod Nebula'.
As Tobin (2008) has shown, the term ‘whirlpod’ al-
ready appeaed in the literature in 1833, in connedion
with the nebular hypathesis. Until 1847 it was only
used to characterize a phenomenon rathe than a red
ohjed. Thefirst to cal M51 the ‘Whirlpool Nebula
was the American astronamer Ormsby Mitchel (18107
—1862) In 1847 he published a pape titled “Lord
Ros¥'s Whirlpod Nebula’ which included a copy
of Lord Rosse's drawing that Nichd had published
one yea earlier (Mitchel, 1847). Nowadays it seams
rather curious tha gaseous nebulaelikeM42 or galaxies
likeM51 should be ‘resolvable’.
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Figure 10: Lord Rosse’s second drawing of M51, finished on 31 March 1848 (after Parsons, 1850: Figure 1).
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Figure 11: Hunter’s drawing of M51, finished on 6 May
1864 (after Parsons, 1880: Plate 1V).

Figure 12: The spiral galaxy NGC 2903 in Leo, drawn by

Lord Rosse on 5 Marc

h 1848 (after Parsons, 1850:

Figure 3). The knot in the spiral arm is the conspicuous
HIl region NGC 2905, discovered by William Herschel in

1784.
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Figure 13: The ‘annular spiral nebula’
NGC 1514 in Taurus, sketched by R.J.
Mitchell on 9 January 1858 (after Par-
sons, 1861: Plate 25, Figure 7).

No doult, theningeenth century observers entertained
anillusion. Actudly, all objeds investigated by Rabin-
son ard South were extragalactic, but even the ‘Lev-
athan was unable to relve these remote sellar syst-
ems into sngle sard It is posshle that the mirror
caused the phenomenon. Its metd surface polished
by a madine and less homogeneous than a modern
aluminium-coated glass pyrex or ceramic mirror,
could gererate a mottled gdructure when exterded
nebulous objeds are imaged Moreover, it is strange
that some galactic djeds—such as planetary
nebula—were seenas ‘spirals'.

Any explandgion of such illusons should consider
the subjedivity of visual obsrving. In the eady nine-
teenth century there were no objedive images ard the
physical natue of the nebulae was gill unknown.
When an objed was observed unbiased (eg. for the
first time), a description or drawing could strongly

Figure 14: Tempel's drawing of M51, made about 1877 with
an 11-inch refractor (courtesy: Arcetri Observatory).

deviate from redity. False images easily appeaed,
egecialy when the observer was gazng & a faint
netula for a long time wth high magnificaton and a
small field of view. On the otha hand, known
structures were perceived much more easily than
unknown ones. But sometimes this led to a arious
effect where one ‘saw’ the wanted structures, even
though tey actudly were out of reech (i.e. beyond the
telexope's  power). Facing the dtenstrange
conspiracy of eye and brain, a large portion of self-
criticism was needed Robinson’s observation of 1845
should be awarningto oters!
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8 NOTES

1. All English trandations in this paper from French
and German sources are by the author.
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