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TYCHO'S SOLAR SYSTEM was a compromise between the models
of Ptolemy and Capernicus, In Tycho's model, the other planets
revolved around the Sun, but the Sun revolved around Earth
Kepler, Tycho's student, later used Tycho's mynad observations
1o devise laws that supported a Sun-centered solar system
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ycho soon transformed the 3-mile-long
island, called Ven, into Europe’s foremost
center of astronomical learning. (The island’s
pronunciation, somewhere between “vane”
and “vee-yen,” depends on which side of the
channel you live. To further complicate mat-
ters, the old Danish spelling, Hven, often is
used in biographies of Tycho.) In just a few months, Tycho and
his assistants — he called them his familia — were observing the
Sun, the Moon, planets, comets, and stars, inventing new tools for
astranomy and map making, and using their own printing press
to share their findings with the world. Learned young men from
across the continent descended on Tycho's laboratory, known as
Uraniborg (“Heavenly Castle”), cager for a chance to work with
the great observer.

The castle, which sadly no longer stands, was built in the
grand style of the early Renaissance, with turrets, buttresses, and
stone archways. As impressive as it must have been, however,
Tycho found the castle too small and unsteady — his instruments
must have shaken whenever winds were strong — so he built a
second observatory across the road. Known as Stjerneborg
(“Castle of the Stars”), its subterranean foundation provided
rock-steady support for Tycho's instruments.

I'he best known of these is the great mural quadrant. With a
radius of more than 6 feet, the mural — which no longer exists —
occupied an entire wall oriented on a precise north-south line. The
altitude of celestial objects that passed into view i the wall’s plane
could be measured to a resolution of 10" — about 0.5 percent of
the Full Moon's apparent size. He also employed large sextants of
wood or steel, several quadrants, and at least one armillary sphere
— an ancient, intricate device used to model the heavenly spheres
on which the stars and planets were thought to revolve.

With Uraniborg's construction, Tycho had given the world a

new kind of institution of learning — a scientific laboratory

TYCHO'S "NEW STAR" OF 1572 challenped
prevailing theones that the heavens were
unchanging and catapulted Tycho to fame
and fortune, Recent studies suppest he
abserved a white dwarf exploding as a

type la stpemaova. In this Chandra X-ray
Observatory image of its remnant, red,
green, and blue represent low, medium, and
high x-ray energies, respectively. sasvorcsa

TYCHD'S LAST HOME was at

No. 1 Novy Svet in Prague.
Ironically, the astronomer exited
for his impudence died trying to
be polite — by holding his urine
too long at a dinner party in
October 1601. oanraik

where men could devote their lives to the study of nature, never
wanting for cxpertise, equipment, or funds. Historians estimate
Uraniborg reccived between 1 and 1.5 percent of the Danish
national budget. “This was the first true rescarch establishment in
modern times,” says Gingerich. “There was nothing like it.”

Yet Uraniborg was more than just a place of scholarly learning.
With its grand architecture, orchards, fish ponds, and aviary, it
was also a place of beauty — a place of inspiration. Historian
John Robert Christianson describes the scene in his recent book,
On Tycho’s Island: Tycho Brahe and His Assistants, 1570-1601:
“This was truly a microcosm, offering beauty, harmony, health,
and delight to all the senses, for the abundance of the world was
here: If ever it were possible to know the Creator through his
Creation, this was the place”

y today’s standards, Tycho’s arrangement on Ven
sounds like a scientist’s dream. Yet Tycho faced
personal and political difficulties. His common-
law marriage to a peasant girl, Kirsten
Jargensdatter, was never given the blessing of the
Church or the Danish court. Later, the engage-
ment of Tycho’s daughter to a worldly young
doctor ended disastrously, with the groom-to-be becoming one of
Tycho’s most formidable enemies. Other noblemen, meanwhile,
were resentful of Tycho's influence and independence.

The last traces of his good standing in Denmark dissolved with
the death of Frederick 11. The new king, Christian 1V, sought to
concentrate power in Copenhagen and questioned the expense of
Tycho’s operations. For his part, Tycho was blatantly remiss in his
nobleman’s duties. One of his neglected responsibilitics was the
maintenance of the cathedral in Roskilde, about 25 miles west of
Copenhagen; its leaky roof threatened to mar the tombs of the
king's father and grandfather. Neglecting the royal chapel was, to
use the phrase in its most literal sense, politically incorrect.
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a “new” starin 1672

brought him fame, )
fortune, and his own
istand. “If you want

to settle down on the

island, | would be

EVEN IN DEATH, Tycho studies the sky from the gardens
surrounding his "Heavenly Castle” Uraniborg. The island's
centerpiece, Uraniborg originally was used far astronomy, but Tycho wanted a steadier
structure for his observations, so he built the Stjerneborg observatory across the road
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glad to give it to you

as a fief," King
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Tycho. “There you
STJERNEBORG (left] was built in the 1580s

can live peacefullg with a subterranean foundation and has

and carry out the
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studies that interest
you, without anyone
disturbing you.”
Anyone, that is,
except for the king's
successor, Christian
IV, who sent Tycho
and his assistants
packing after twenty-

one years on Ven,

Ultimately, the great scientist was forced to leave Denmark. In
1599, Tycho accepted a position in Prague under the patronage of
Emperor Rudolf 11, By then, his reputation as Europe’s foremost
astronomer was secure. “Tycho came to Prague as a leading per-
son in his field,” says Pedr Hadrava, an astrophysicist with the
Czech Academy of Sciences. “His position in the court and his
salary confirm that he was highly appreciated by the emperor.”

Although his most productive years were now behind him,
‘Tycho's mind was still very much caught up in matters of astron-
omy. He proposed a new model of the solar system — a compro-
mise between those of Ptolemy and Copernicus. In Tycho's
mhodel, the other planets revolved around the Sun, but the Sun

«

and the Moon still revolved around Earth. The “common sense”

stability of Earth, the absence of stellar parallax (it would be

Dan Falk is a science writer and broadcaster based in Toronto. His first book,
Universe on a T-Shirt: The Quest for the Theory of Everything, will be pub-
hished aext manth,
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been partially reconstructed today [below)

TYCHO'S MURAL QUADRANT,
[right] completed in 1582, had a
radius of mare than 6 feet and
occupied an entire wall in the
Uraniborg mansion. Tycho used the
tool to calculate the position of
celestial abjects to within 107, This
engraving, commissioned by Tycho,
shaws Tycho making an obsérva
tion to the right of the quadrant’s
arc, which encloses a mural of
Tycho and his assistants at work
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detected only centuries later), and the long-standing prohibition
against earthly motion made it impossible for Tycho to embrace
Copernicus’s Sun-centered system,

But Tycho's most important role in Prague was as a mentor to
his young colleague, Johannes Kepler, who would inherit the
innumerable volumes of astronomical data gathered on Ven.
Today, a dignified bronze sculpture on a hilltop overlooking
Prague Castle and the medieval city below shows the two men
standing side by side. Not far away, on a narrow cobbled street, a
plaque at No. 1 Novy Svet (New World Street) marks the house
where Tycho lived during the final years of his life.

[n October 1601, a festive dinner party ended in tragedy for
Tycho. He had to go to the bathroom, but rather than excuse
himself from the table before his host, he held it in. Kepler, writ-
ing on the final page of ‘Tycho's log book, described what hap-
pened: “Holding his urine longer than he was accustomed to
doing, Brahe remained seated. Although he drank a bit overgener-
ously and felt pressure on his bladder, he had less concernt for the



e

RGUSOR, TYTHO'& KEPLER [WALKER

state of his health than for etiquette.” By the time the party was
over, the damage had been done. Tycho, who was probably already
suffering from prostate problems, died eleven days later, saying
repeatedly on his deathbed, according to Kepler, “Let me not seem
to have lived in vain.” Tycho is buried in a tomb in the Church of
Our Lady before Tyn, on Prague’s Old Town Square. An ornate red
marble effigy of the great scientist stands above the tomb.

vcho Brahe never became a household name
like Isaac Newton nor is his name linked to
any one great discovery like Albert Einstein
and relativity. But in hindsight, Tycho was a
key figure in the history of astronomy, a man
who advanced not only the science of his day
but also how science was practiced. If it
weren't for ‘Tycho's careful observations, Kepler never could have
devcloped his laws of planctary niction, which fed Newton to for-
mulate his law of universal gravitation. Without Tycho,
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TYCHO'S OWN THREE-MILE ISLAND, Ven, lies in a
DENMARK'S KiNG

narrow strait between Denmark and Sweden
Perhaps 1.5 percent of the Danish national budget
went 1o support Tycho's research on Ven
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RUINS OF THE FOUNDATION OF STJERNEBORG, or
Castle of the Stars, show a central pier an which
one of Tycho's instruments would have been
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Renaissance astronomy may have limped along for generations;
instead, it saw the contemporary view of the cosmos rewritten in
the span of just a few decades.

For Owen Gingerich, the sheer magnitude of Tycho’s work
became apparent during a visit to a Paris bookshop. An obscure
volume, published in the mid-1600s, attempted to list all of the
observations of the Sun, the Moon, and planets compiled
throughout history up to that time. “What’s fantastic about the
volume,” explains Gingerich, “is that the pre-Tychonic observa-
tions occupy about ninety pages, and those in the decades after
Tycho lived occupy another fifty. The Tychonic observations
occupy nine hundred pages.” Without Tycho, the hefty tome
would have been a mere novella. “The contribution, the sheer
bulk of the observations that Tycho Brahe made, is staggering.”

Tycho most certainly did not live in vain. n
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CHRISTIAN IV [below]
farced Tycha out of the

astronomer neglected

chapel housing tombs
of the king's ancestors



