
Memo to: The Climate Club -- C7 59 1 December 19 89
From: Walt Roberts

Provocation No, 29 0 
preps : Post Reentry Depression Syndrome

Last Wednesday I attended a meeting at our NCAR High Altitude 
Observatory (HAO) which was announced with these words from the HAO Solar 
Maximum Mission Coronagraph Project Office;

"First, it is true that the SMM spacecraft orbit has lowered to the 
point where reentry into the terrestrial atmosphere (PITTA) is imminent,
The best available calculations predict reentry will occur in the time 
interval between Friday, Dec 1 and Sunday, Dec 3, 1989

"However, it is NOT true that the Solar Maximum Mission Coronagraph 
Project Office (SMMCPO) is sponsoring a party at 3:00 PM,, Wednesday, Nov 
29 K) in the HAO Reading Room to celebrate the demise of SMM, Rather, a 
pre-reentry group therapy session (PRGTS) is scheduled at that time and 
place to avoid the occurrence of post-reentry depression syndrome (PREDS) 
among the proj ect staff,"

It was, of course, all in fun. But the history of the SMM project, an 
incredible success story, goes back, in a way, to the earliest years of my 
own scientific career, I operated the Climax, Colorado coronagraphic 
station of Harvard Observatory, predecessor of HAO, from 194 0 to 1947 ,
Daily I used the Climax instrument, invented in 193 0 in France, to 
photograph the intensity of the spectrum of the sun's corona by means of 
the artificial solar eclipse produced within the instrument, Until the 
coronagraph, the corona could be observed only during the rare moments of a 
total eclipse, I built much of the Climax instrument myself, though my 
Professor at Harvard, Donald Menzel, had begun the project even before I 
arrived as a graduate student. Our Climax station was at 11,52 0 feet above 
sea level (circa 3500m), to avoid the haze and dust of lower altitudes.

There is a page in my workbook from those days that shows a diagram of 
a new kind of a coronagraph I dreamed of making that would be many times 
more sensitive than the Climax instrument, I knew it would have to operate 
at much higher altitude suspended from a balloon, or in space, to avoid the 
haze lower down. My diagram of how to make it wasn't quite correct, 
However, my colleague Jack Evans, a skilled optical designer corrected my 
errors and showed it should work. We built one of plywood, plastic and 
metal, and tried it at Climax, It did work! Evans then took it up in a 
U,S, Navy plane from Mohave Desert, and showed that- it could serve as a 
sensitive measuring instrument for detecting the variations with height of 
atmospheric light scatterers like dust and haze, Later, Bob Cooper of the 
HAO staff took an improved vers ion up in an open gondola balloon and 
demonstrated still greater capabilities of the design. He paid the price 
of getting "bends" on the flight because of the rapid change of altitude,

Still later, a young post-doctoral colleague, Gordon Newkirk, further 
perfected the instrument, with the help of our skilled instrument builders,
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in another much larger automated version, Our team then operated it 
successfully on an unmanned flight to about 100,-000 feet altitude (30 kms) 
below a huge balloon launched from our balloon flight facility in 
Palestine, Texas, With it he successfully observed the sun's corona, and 
showed the instrument indeed vastly more sensitive than the Climax type of 
coronagraph.

Years later, after the vrork of many, the advanced space coronagraph, 
based on evolving designs and further electronic wizardry, flew on the 
unmanned spacecraft known as the Solar Maximum Mission,- SMM, It was 
launched in 19 80 to record the solar activity maximum then in progress.
Its successes are glorious! In the next "Provocation" I will describe some 
of its products over the nine and a half years since launch, and describe 
discoveries that came from it under Art Hundhausen and our SMM Coronagraph 
Project Office,

All of us are saddened, and may indeed suffer PFJEDS in coming weeks, 
as we contemplate the knowledge gap that mil occur as a consequence of our 
nation1s decision to put all of our space science eggs in the Shuttle 
basket, and thus impose a huge bottleneck on space science. Everything 
suffered and got delayed by soaring costs and by the Challenger disaster.

We must now wait six years or more before a comparable space 
coronagraph flies. Then we will have lost a perhaps unique chance to 
observe what bids fair to be the largest solar maximum ever in the history 
of sunspot studies, which go back to 1610 AD and Galileo's first telescope.


