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FOR EONS, STARGAZERS RELIED ON THE MAKED EYE,
AN INSTRUMENT WHOSE STORY HAS YET TO BE TOLD.

MINE HAS
PRIORITY!

i =

(THE RISING SUN

EYES, MATH, AND MEASUREMENT SUF-
FICED TO FIND HEAVENLY REGULARI-
TIES 50 PRECISE THAT ASTRONOMERS
GAINER A CRITICAL ROLE IN THE
ANCIENT STATE.

¥ you are
BLUSMES THE BUTTOCKS  TRULY
OF BAAL! QUARTERLY  INPISPEN-
TAXES ARE DUE! SABLE..

IN FACT, ASTRONOMERS WERE FIME
WITH THEIR EYES FOR A FULL 31X
CENTURIES AFTER AL-HAYTHAM
PESCRIBER LENSES N WIS "OPTILS”

AHEM AHEM!
LOOK POWN!

IN SEPTEMBER 1608, A PUTCH OP-
TICIAN NAMED HANS LIPPERSHEY
PRESENTED WIS PRINCE WITH A
GAPGET: TWO LENSES MOUNTER AT
EITHER ENP OF A TUBE.

I SEE MATIONAL
SECURITY IMPLICATIONS!

LIPPERSHEY PROSPERED, 50 NATU-
RALLY HI$ LEMS-GRINDING MEIGH-
BOR ZACHARIAS JANSSEN CLAIMED
PRIORITY.

AT THE TIME, HELIOZENTRISM WAS
ROILING SCIENCE, 50 GALILED
QUICKLY KNOLKEDR OFF A COPY
ANP POINTER T UPWARD, WITH
FAMOUS RESULTS.

g HOLY
SEEING!

YOU BE&
My PAR-
PON?

KEPLER SUGGESTER MOUNTING A
CONVEX EYEPIECE BEHING THE PRI-
MARY'S FOCUS, FOR POTENTIALLY
GREATER MAGNIFICATION (BUT AN
UPSIDE-DOWN IMAGE).

NO PROBLEM!

BlEGER, BUT BLURRY: SPHERICALLY

PRELISE FOLUS.

LURVER LENSES—THE SHAPE SEMER-
ALLY GROUND AT THE TIME—LACK A

BESIVES, ANY SIMPLE LENS ALTS
A% A PRISM, PRODVULING RAIN-
BOW FRINGES OR “CHROMATIC
ABERRATION."

HOW SAR.. T THOUGHT
PLAMNETS HAP HALOS..

ASTRONOMERS MINIMIZER THESE
ABERRATIONS BY USING LOW-
CURVATURE LEMSES..

WHERE PO YOU
WANT THE NEW

- WHOSE IMMENSE FOCAL LENGTHS
RESULTED IN VERY UNWIELDY IN-
STRUMENTS. HUYGEMS BUILT OME
37 METERS LONG..

|| (" or mavec uere 15

BETTER.. WAIT.. HOW
ABOUT HERE? NO..

IN 1663, A REFLELTIVE SCOT, JAMES
GREGORY, PROPOSED TO ELIMINATE
BOTH PROBLEMS BY FOCUSING
LIGHT WITH A PARABOLIC MIRROR.

/j\
—é;%é?

(THE PARABOLA, BY THE WAY,
INTROPULES ITS OWN PISTORTION.)

EREGORY FUMBLED HIS COMPLEX
PESIEN, BUT IN 1668 15AAL NEWTON
BUILT A $IMPLER WORKING REFLEC-
TOR (WITH A SPHERIZAL MIRROR,
THE BEST HE (OULD DO 40
POWER ANEP ONLY 15 LM LONG!
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NEWTON'S SELOND, LARGER RE-
FLECTOR, LIKE THE FIRST, HAR A
POLISHER METAL MIRROR THAT
ABSORBER SOME g0% OF THE
INCIPENT LIGHT.

IPEA:
BRIGHT!

EXELUTION:

Published by AAAS

STILL, HE WAP HOPES FOR REFLEC-
TORS. (HROMATIC ABERRATION, HE
BELIEVED, WOULD FOREVER AFFLILT
EVERY LEMS.

W LAVEN'T YOU S
EYEBALLED My
“OPTICKS™

CREDIT: WRITER/ILLUSTRATOR LARRY GONICK 15 AUTHOR OR CO-AUTHOR OF MANY CARTOON HISTORIES AND SCIENCE BOOKS
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CREDIT: ASTRONOMER WILLIAM ALSCHULER TEACHES AT CAL ARTS; HE GROUND HIS FIRST TELESCOPE LENS IN gTH GRADE
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IN 1733, MATHEMATICIAN CHESTER
HALL PROVER NEWTON WRONG.

HALL'S IPEA: ABUT TWO LEMSES OF
PIFFERENT REFRACTIVE INDICES.
ONE WOULP UNBENP THE CHRO-
MATIC ABERRATION OF THE OTHER.

TO MASK HIS FLAM, HE HIRED TWO
OPTIZIANS, ONE FOR EACH LENS..
BUT THEY BOTH USED THE SAME
SUBLONTRALTOR, GEORGE BASS,
AND BASS BLABEED.

I'M HERE FOR
MY LENS!

HALL MOVED ON AND LEFT MAS-
TER ERINPER JOUN DOLLONE TO
PERFECT AND PATENT COMPOUND
LENSES THAT ALL BUT ELIMIMATER
BOTH CHROMATIC AND SPHERICAL
ABERRATION.

POLLOND ALWAYS DID
HAVE MORE FOLUS...

MIRROR SHAPING IMPROVER TOO. IN
THE 17705 AND '80%, WILLIAM HER-
SCHEL MAPE BIG REFLECTORS, BACH
WITH A PARABOLIC MIRROR VIEWER
FROM THE LIP OF THE TELES{OPE.

DESPITE SOME FINE REFRALTORS,
THE FUTURE LLEARLY LAY WITH BI&
REFLECTORS, THOUGH MAYBE NOT
LORD ROSSE'S 1847 LEVIATHAN,
STURIDLY SITED IN MISTY IRELAND.

1917: THE GREAT 254-CM MT. WIL-
SOMN REFLELTOR OPEMED TS EYE—
UFON WHICH, ITS OBSESSIVE
PESIGMER GEORGE WALE CHECKED
INTO AN ASYLUM WITH AN IMASI-
MARY &REEMN FRIENP..

LET'S &0..
I'M TIREP..

AND FINALLY MT. PALOMAR'S MON-
STER, WITH ITS 5-METER, 12-TON
MIRROR.

s

ANP THEN WHAT? THESE GIANTS
HAD LIMITS: THEIR NARROW FIELD
OF VIEW HAMPERED SKY MAPPING..
AND THEY MAW TO PEER THROUGH
A FUzzY, FLUID BLANKET OF AIR
LIKE EVERYOME ELSE

I HATE AIR..

()

IN THE 1920%, BERNHARD SCHMIPT
SOLVED THE WIPE-ANGLE FROBLEM
WITH VAST CALCULATIONS, ALL BY
HAND (NOT 50 EASY, SINCE HE
HAP BLOWN OFF HIS HAND IN A
YOUTHFUL EXPERIMENT)...

TALK ABOUT
A GRINR...

A SCHMIPT TELESCOPE USES A
SPHERICAL MIRROR CORRECTED BY
A WALKY LENS THAT PELIVERS
NEAR-PERFECT GEOMETRY.
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MIRROR {
FOCAL

SURFACE

WALKY LENS

NOW ZIF AHEAD TO COMPUTERS
AND ROLKETZ.. THE HUBBLE HUR-
PLES THE ATMOSPHERE.. {LEAR
IMAGES AT LAST (ONCE THE ORIGI-
NAL FAULTY OPTILS WERE FIRER)!

Ble TERRESTRIAL REFLECTORS MOW
USE MULTIPLE MIRROR SEGMENTS:
THIN, MEARLY FLOPPY THINGS SUP-
PORTED BY LOMPUTER-CONTROLLED
LIFTERS THAT MAINTAIN PERFELT
CURVATURE.

COMPUTERS CAM EVEMN TWEAK SEC-
ONPARY MIRRORS TO “PETWINKLE"
THE EFFELT OF AIR TURBULENCZE
IN REAL TIME, FOR IMAGES MEARLY
AS (RISP A% THE HUBBLE'S.
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WHAT AM I v LOOK ELSEWHERE
SUPPOSED TO FOR WORK...
PO NOW? :
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OF (OURSE, NO GROUND-BASED
TELESCOPE CAM COMPETE WITH
THE NUMEROUS ORBITING EYES
POINTING DOWN.

LOOK AT THAT POCKET
CALEMPAR! QUARTERLY
TAKES ARE PUE!

16 JANUARY 2009
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WHO KNOWS WHAT THE FUTURE
MAY BRINGT PON'T ASK Us.. THIS
15 A HISTORY, NOT A PREPICTION!

—
ANP QUITE A BIT
OF HISTORY IT 15,
FOR 31 PANELS!

WELL, WE
g TELESCOPED
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