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Whither The Sun
1946 — 1994

CIENCE DURING the war was

devoted to winning. And, so,

scientists, including some as-
tronomers, dropped what they were doing, and went to work in the giant
military labs devoted to creating the atomic bomb, jet engines, radar and
military electronics. For example, John Hall, who was later to direct the
Lowell Observatory during its great expansion at the beginning of the
Space Age, worked on radar at MIT’s Lincoln Labs -

At the leading American observatories—I.ick and Mount Wilson in
California, Yerkes in Wisconsin, Lowell in Arizona, McDonald in Texas
(there was not as yet a big telescope on Palomar, and Mauna Kea wasn't
even a gleam in Gerard Kuiper's eve)—astronomy was temporarily
asleep." Except for the famous story of how Mt. Wilson astronomer Walter
Baade (himself perhaps suspect as a representative, however unwittingly,
of the master race) utilized the temporarily darkened skies above blacked-
out Los Angeles to prabe ever deeper into the universe, not much was
happening. These famed institutions, all privately operated, were living
off their investments and biding their time.

[n the late forties, the flow of federal funds that was to propel Ameri-

This chapter was written by George Wesley Lockwood, a valued staif member of 1owell
Observatory.

"While so employved, Hall wrote the book: Radar Aids fo Nanigation, 1947; McGraw-Hill &
Co.; New York,

‘Kuiper {1905-1973) was born in the Netherlands but became a leading figure of
American astronomy.
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can science to the Moon and beyond did not yet exist. There was no
NASA, only its predecessor, the National Advisory Committee for
Aeronautics, which operated a few small aeronautical research centers
like Langley in Hampton, Virginia, Lewis in Cleveland, Ames in
California, at all of which the studies concentrated on aircraft and imme-
diate military applications, mainly using windtunnels and other laborato-
ry techniques. There was no space science. Except for the German V2 and
the rocket studies of Robert Hutchins Goddard,* there were no plans or
research—most of this came as booty from Germany, captured hardware
and brainpower like Wernher von Braun—and when they came, they
belonged to the Army at the Redstone Arsenal in Alabama or at White
Sands, New Mexico, not NACA. Rockets started as weapons, and after
the war, like their creators, they had to be first demobilized and tamed for
civilian purposes.

Eventually, of course, there would be civilian money. Enabling legisla-
tion for the new National Science Foundation was passed in 1950, and
slowly the pace of scientific research began to pick up in the universities
and cven in the peripheral smaller research institutions like Lowell.

At the end of World War II Lowell was a scientific dwarf. The intense
excitement that had brought Lowell into the nation’s limelight in 1930
with the discovery of Pluto was definitely over, and its fortuitous discov-
ercr, the photographic technician Tombaugh, was no longer an employ-
ee. He was working for the military in New Mexico and would never
return. There were only three scientists. The Slipher brothers were promu-
nent, but they were both aging and slowing down. V.M. was still director
but after thirty vears in the saddle, was largely preoccupied with his pri-
vate business activities. His younger brother Earl, onetime mayor of
Flagstaff, was continuing his careful photographic studies of the planets
for which he was to become justly famous. Lampland, quiet, secretive,
and obsessively careful to the point of almost complete invisibility, put-
tered away, leaving ultimately hardly a trace of his activities either in
publications or in notoriety.

Meanwhile, the exploration of the universe was being conducted else-
where. Credit for the recognition of the expanding universe of receding
galaxies officially belonged to Slipher, but the fame and glory passed to
Hubble for his continuing work on the classification of galaxies. The plan-
ets remained the province mainly of the Lowell observers, perhaps
because no one else thought the solar system worthy of serious study. In

‘A professor at Clark College in Worcester, MA, he wrote Smithsontan Publication #2430
entitled: A Method of Reaching Extreme Aftitude, in 1919 at age 37.

The Explorers of Mars Hill / 190



astrophysics, Lowell simply wasn’t in the game, although this was to
change with the arrival of Albert Wilson and Harold Johnson. Planetary
science did not exist, per se, though before long an entire division of the
American Astronomical Society was to be devoted to it. Kuiper, directing
the Yerkes Observatory and observing at McDonald, had discovered the
existence of a gaseous methane atmosphere on Saturn’s moon, Titan, in
1944, but attracted little notice among mainstream astronomers. Then, as
now, fashion ruled the roost, and it was the big telescopes like the new
behemoth on Palomar Mountain that made the headlines.

Although no one knew it, wartime technology had brought on the
demise of a mainstay of astronomical data recording. The photographic
process, by which starlight was captured as blackened grains of silver
lodide in a gelatin substrate, was on its way out, although it would not
disappear completely for another forty years. Starlight was beginning to
be recorded, not by chemistry, but by electronics, indicated first on the
galvanometers of the 1920s and then after the war as a wiggly line on a
moving scrolt of graph paper.

This was difficult technology, but compared with photographic plates
it offered 10-100 times the sensitivity and 10 times the accuracy for mea-
suring the brightnesses of point sources like stars. The photocells of the
1920s and 1930s were works of laboratory art—handmade glass enve-
lopes, cathode materials deposited under hard vacuum by techniques
that are still mysterious, minuscule currents that could be rendered visi-
ble only with the most sensitive galvanometers. There were few practi-
tioners and they were justly famed: Joel Stebbins® of the Washburn
Observatory, using cells made by his colleague, Jacob Kunz;” A. E.
Whitford” and G. E. Kron® at Lick Observatory; and John Hall at the U.S,
Naval Observatory. Stebbins advanced the techniques of photoelectric
photometry from the primitive and practically useless selenium photo-
cells to the more practical photomultiplier tubes of the postwar era and
was the first to measure starlight accurately through colored glass filters.

Astronomical photometry was changed forever, after the war, by the
availability of the photomultiplicr tube. Unlike the finicky, handmade
photocells that produced, at best, a measly current barely detectable with

“Stebbins (1878-19%6), professor of astronomy at the University of Wisconsin, received
the 1950 Gold Medal from the Roval Astronomical Society for his work in photoelectric
pholometry.

'Kunz (1874-1939) was a Swiss-born physicist.

“Albert Edward Whittord, born i1 1905, was a specialist in photoelectric instrumentation.
*Gerald Edward Kron, born in 1913, later became director of the U. 5. Naval Observa-
tory’s Flagstaff station,
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the most sensitive equipment, the photomultiplier produced a current a
million or more times bigger. The workhorse of the astronomer, the RCA
type 1P21 photomultiplier and its generic stepsister, the cheaper 931A,
were basically unchanged after 1941 and remained in common use at
observatories well into the 1970s. Their applications were at first mainly
commercial {motion picture sound decoding) and military (noise sources
for radar jamming}. Astronomers and physicists used them for photome-
try and spectroscopy. After the war, thousands were sold in a slightly dif-
ferent format for automatic headlight dimmers for Cadillacs, a commer-
cially exotic idea that never really caught on.

The weak current produced by photomultiplier tubes was neverthe-
less too small to be utilized directly and, so, required amplification.
Astronomers of the day built their own DC amplifiers, a source of addi-
Honal instrumental grief as these units were every bit as finicky as the
phototubes. Doing photometry required knowing the conversion
between a given amount of light, as from a star imaged by a telescope,
and a corresponding amount of current. The equipment had to be stable
with time, and to achieve this was an iffy proposition. The gain calibra-
tion had to be verified several times a night, and if anything went wrong,
the data were useless.

After amplification, the current was sent to the ubiquitous “Brown
Recorder,” a clanking monster that produced a jittery inked trace on a
scrolling chart of graph paper. (Photons do not arrive in neat rows like
marching soldiers, but rather in random clumps more like a street mob.
Hence, a noisy record.) This was the one picce of universal commercial
hardware that all astronomers utilized; it was robust and reliable but it
weighed a ton, being about the size of a big microwave oven. Except for
the chronic headache of inkfed systems that hated to work in the cold of
observatory domes, they were basically reliable. The usual chart speed
was an inch every two minutes, so a night's work produced a chart 25 or
more feet long filled with an analog record of jittery squiggles and scrib-
bled notes added by the astronomer to note the time, the star identifica-
tion, the filters used, the gain settings and all the minutiae of observation.

Now what? From a roll of paper to the Astrophysical Journal is a long
trip. The term “data reduction” is no misnomer—the night’s data litcrally
had to be condensed and translated into numbers, vielding results that
filled perhaps only a single page of tabulation. Fifty to a hundred stars
was a good night's work. The astronomer, or more typically some ow-
paid flunky, had to “read” the chart, which meant measuring the heights
of the various squiggles on the paper and writing down the numbers.
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