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Chapter 9.  Getting a Job 

Anniek and I got an apartment in the Bronx.  The commute to GISS took an hour or more, via 

a bus and the noisy, rattle-trap IRT Broadway subway (now #1) line, which was then rated as the 

worst subway line in the city.  However, by living that far out we could afford a one-bedroom 

apartment, on Palisades Avenue in Riverdale, with a balcony and a view of the Hudson River. 

Anniek suggested that we invite Ichtiaque Rasool and his wife, Francoise, for dinner.  Anniek 

made paella, which was great.  We had only plastic ‘silverware,’ but Ichtiaque’s only complaint 

was “the wine service at this place is a disaster!”  I did not refill his wine glass quickly enough. 

The Rasools’ partiality toward Anniek improved my chance of getting a job with NASA.  

Ichtiaque’s office was next to the Director’s suite on the top floor at GISS, for good reason.  Dr. 

Jastrow shed administrative and ceremonial tasks when practical, to allow time for writing and 

teaching.  Ichtiaque’s humorous, engaging personality was perfect for interacting with visitors. 

As for Anniek, she had a hard time getting a good job.  Given her background in teaching 

fashion, the fashion industry was the logical employer.  She tried a few places.  Each time it was 

the same.  Male supervisors.  An attractive young woman was soon asked to come in on 

weekends, when other employees were not around.   

Because of her talent, rejecting a supervisor’s overtures did not cost her job, but it prevented 

advancement.  Changing her employer did not fix that problem – it was the same deal.  She gave 

up on the fashion industry and found more productive activities.  More on that later. 

Ichtiaque Rasool would soon be Editor of the Journal of the Atmospheric Sciences.  Dr. 

Jastrow was still official Editor, but he ceded most of the work to Associate Editor Rasool.  

Rasool finally demanded the Editor title.  He became Co-Editor in 1971 and Editor in 1972. 

Rasool needed Associate Editors willing to work, not just be names on the journal’s masthead.  

He decided I was a good candidate, probably because I had written several papers that passed the 

journal’s peer review process.  I did not realize what I was getting into. 

A folder with a new paper would arrive on my desk.  I had to identify two appropriate reviewers, 

prod them, and find a third reviewer if the first two did not agree on the paper’s merits.  Doing a 

conscientious job led to more folders arriving on my desk with new papers.  The Associate 

Editor job became a time sink, but it meant that Rasool was aware of me. 

Rasool sometimes attended meetings in Jastrow’s stead, but Dr. Jastrow would not share his 

authority with an official Deputy Director.  So, without commensurate recognition and salary, 

Rasool began to chafe in his position.  Fortunately for me, Rasool hung on at GISS a bit longer. 

Unfortunately, it meant that I had to continue doing favors for Rasool. 

One specific request sticks in my mind.  Rasool called me to his office, where he was in 

animated conversation with a bright young post-doc, a certain Stephen Henry Schneider. 

Steve Schneider was gregarious and good-looking, with bushy, curly dark hair.  Articulate and 

self-confident, he had been a student negotiator with the Columbia University administration in 

1968, when protesting students took over several Columbia buildings. 
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Fig. 9.1.  Steve Schneider at National Center for Atmospheric Research (circa 1972)  

I already knew Steve, who was around GISS while finishing his Ph.D. in Applied Physics.  I 

thought he talked too much.  Sometimes, after he was in my office a while, I impolitely turned 

away and tried to work, but he did not take the hint.  He continued an unbalanced conversation.   

When Anniek came to my office, she enjoyed talking with Steve.  She said he was a nice guy, he 

just craved attention.  I encouraged her to take him down the hallway and talk there. 

Anniek persuaded me to go for a hike with Steve.  The three of us climbed Storm King Mountain 

on the Hudson, with Steve acting as a tour guide.  I began to like him and we became friends, but 

only as time went by did I begin to appreciate the enormous contributions of Steve to the field of 

climate science.  Steve was the closest thing we had to a Carl Sagan of climate science.   

I should have tried to learn more from Steve early on, rather than working entirely on technical 

stuff.  If I had been insightful, I would have attempted to emulate at least a smidgeon of his 

loquacity, but I did not. 

Rasool wanted to write a paper comparing the climate effects of aerosols and greenhouse 

gases.  Human-made aerosols, the fine particles in the air that cause visible air pollution, scatter 

sunlight in all directions, some of it back to space.  By reducing the amount of solar energy 

absorbed by the planet, most aerosols on Earth have a cooling effect.  Greenhouse gases such as 

CO2 are transparent to incoming sunlight, but they absorb Earth’s upwelling heat radiation, so 

they act like a blanket, warming Earth’s surface.  Which effect is bigger: human-made aerosol 

cooling or human-made greenhouse gas warming?  That was Rasool’s question. 

Rasool had done crude greenhouse calculations for other planets, so he thought that he and Steve 

could handle the greenhouse part of the problem.  Scattering and absorption of sunlight by 

aerosols was another matter.  Rasool knew that I had written several papers on that topic, so his 

idea was that I should give Steve a computer program and teach him how to run it. 

That was a bad idea.  It would be cracking a peanut with a sledge hammer.  My programs were 

huge, thousands of lines of code, thousands of computer cards.  The programs were designed to 

calculate radiation emergent from the atmosphere at different angles to high precision.  Such 

high accuracy is needed for the sake of extracting maximum information from polarized light, 

because polarization can be measured to one-tenth of one percent accuracy. 

Such accuracy was not needed in their problem, because aerosol properties were uncertain.  

Aerosols were not measured and were different at each place in the world.  I suggested that Steve 

use a simple “two-stream” calculation, and I gave him the equations, which I got from a paper by 
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Sagan and Pollack on the clouds of Venus.  I had compared results from these equations with 

precise numerical solutions and found the results to be accurate within several percent for the 

solar radiation reflected by the planet, absorbed at the surface, and absorbed in the atmosphere.  

The two-stream equations take only a few seconds on a computer, and they allow other people to 

easily repeat the calculation with alternative assumptions about the aerosols. 

Rasool and Schneider also needed input data about aerosols for the two-stream equations.  They 

needed to know the fraction of the of sunlight striking an aerosol that is scattered (termed the 

‘single scatter albedo’ – the remaining fraction being absorbed by the aerosol), and they needed 

to know a parameter that defines the portion of scattered light that goes into the forward 

hemisphere as opposed to being backscattered.  Gustav Mie, a German physicist, defined an 

exact solution for those quantities, if the aerosols are approximated as homogeneous spheres.  It 

is a ‘messy’ solution, because it includes a large number of terms, but I had written a computer 

program for the Mie solution for use in Venus cloud studies.  I could have taught Steve to run my 

Mie scattering program, but it was easier just to do the calculations myself and make tables for 

the two desired quantities as a function of the particle size and refractive index.1  Steve then used 

these quantities as input parameters for the Sagan and Pollack two-stream calculations. 

Rasool and Schneider’s paper2 was a disaster.  They concluded that “even an increase by a 

factor of 8 in the amount of CO2, which is highly unlikely in the next several thousand years, will 

produce an increase in the surface temperature of less than 2°C.” 

Their paper was the lead report in Science magazine on 9 July 1971.  Its abstract stated “Because 

of the exponential dependence of the backscattering, the rate of temperature decrease is 

augmented with increasing aerosol content.  An increase by a factor of 4 in global aerosol 

background concentration may be sufficient to reduce the surface temperature by as much as 

3.5°C.  If sustained over a period of several years, such a temperature decrease over the whole 

globe is believed to be sufficient to trigger a new ice age.” 

Their calculated CO2 warming was a factor of three too small, even though authoritative analyses 

by Manabe and others were well known.  The “exponential” aerosol backscatter was nonsense. 

The backscattering they refer to in their abstract is not the backscatter by a single particle, but 

rather the backscatter by the planet, which they calculated with the Sagan and Pollack two-

stream equations.  Backscatter by the planet increases slower than linearly with aerosol amount, 

as shown by calculations they presented! They graphed results in a way that fooled themselves.  

They graphed the temperature change linearly on the vertical axis of the graph, but they used the 

logarithm of aerosol amount on the horizontal axis.  Thus, in a linear distance on the horizontal 

axis the aerosol optical thickness, proportional to aerosol amount, increased from 0.01 to 0.1 to 

1.0.  In other words, they arbitrarily increased aerosol amount exponentially.  The graph made it 

seem that cooling increased rapidly, but in fact it increased slower than linearly with the aerosol 

amount.  They misinterpreted their own graph. 

Their conclusion that a CO2 increase by a factor of eight yields global warming less than 2°C, 

implies a warming of about 0.6°C for each doubling of CO2.  If there were no climate feedbacks, 

Earth would need to warm 1.2°C to restore Earth’s energy balance with space due to the CO2-

induced reduction of heat radiation to space caused by one doubling.  So they were asserting that 

the climate system has a net large negative (diminishing) feedback.  Other researchers had shown 

that the climate system has strong positive (amplifying) feedbacks, for example, a warmer planet 
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has more water vapor in the air, and water vapor is a strong greenhouse gas.  Global climate 

sensitivity to doubled CO2 was estimated by most researchers to be in the range 2-4°C for 

doubled CO2, several times larger than Rasool and Schneider’s 0.6°C. 

How could their paper have been accepted by Science?  Radiation calculations are a bit esoteric 

for many scientists.  The “two-stream” equations that I gave to Steve, which they included in 

their Science paper, yield radiation fluxes moving in two directions: up and down in the 

atmosphere.  These equations include exponential terms.  Perhaps the referees did not have good 

intuition about radiation and did not check the Rasool and Schneider graphs carefully. 

Nevertheless, the Rasool and Schneider paper was useful in drawing attention to the competing 

effects on global climate caused by human-made greenhouse gases and human-made aerosols.  

Greenhouse gases and aerosols are the two main factors driving long-term climate change. 

Steve and I learned something from each other.  When Steve was thinking of putting aerosols 

into his climate calculations, he pointed out a paper3 by Charlson, who concluded that we do not 

know whether aerosols cool or warm the planet.  Charlson was right to point out various 

uncertainties, but he made it seem like we could not draw any conclusions.  My suggestion to 

Steve was to reframe the problem in a more intuitive fashion. 

Joop Hovenier had pointed out to me how Henk van de Hulst, instead of following the herd in 

analyzing a problem, frequently would start from scratch with a fresh look at the problem.  Often 

he came up with a more insightful approach, finding a solution that evaded others. 

Reframing is a valuable approach in many public problems, not just in science.  Bureaucracies 

and entrenched interests grow, and academics like to pile on pet ideas and methods.  Problems 

become messy and esoteric; only the initiated understand the terminology.  Simplifying a 

problem to its essence becomes crucial.  We will return to this reframing topic often. 

Specifically, for the issue of whether aerosols heat or cool, I suggested that Steve had a better 

chance of getting a persuasive answer by framing the problem in terms of Earth’s energy 

balance.  The variables would be Earth’s surface albedo, i.e., the fraction of incident sunlight 

reflected by the surface, and the albedo4 of the atmospheric aerosol layer.  Multiple reflections 

between the surface and aerosol layer can be included as the sum of a simple power series,5 if it 

is assumed that reflected light is isotropic (uniform in all directions).  I had tested the impact of 

that assumption on the global energy balance with my detailed radiation computer program, 

finding it to be accurate within several percent in typical cases. 

Steve wrote a short paper6 on this albedo formulation in which he did not acknowledge that I had 

written down the equations for him.  Later he gave a seminar at Columbia University during 

which he acknowledged publicly that I had suggested the formulation, ending by looking at me 

and saying “there, I have done it.”  It was a minor matter, which I had not complained about.  

But Steve demonstrated a depth of character.  Saying ‘sorry’ is hard and saying it publicly is 

even harder, but it beats carrying compunctions forever. 

Undeterred by the hullabaloo of the Rasool and Schneider paper, in September 1971 Steve wrote 

a letter-to-the-editor that was published in the New York Times.  He was criticizing an op-ed in 

the Times that amounted to an ill-founded harangue aimed at environmentalists’ concern about 

air pollution and scientists’ concern about climate change.7 
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Dr. Jastrow was incensed to see a letter in the Times that he had not approved.  He promptly 

called a meeting of all GISS personnel.  It was standing room only in the GISS conference room 

as Dr. Jastrow angrily warned everyone that all such publications required his prior approval. 

Steve, at that moment, was at NCAR (National Center for Atmospheric Research) in Boulder, 

Colorado, at the invitation of Will Kellogg, a senior NCAR scientist who took a shine to Steve.  

Jastrow got Kellogg on the phone: “Is Schneider there?”  “Good.  Keep him.  I just fired him.” 

Steve’s job at GISS was saved, temporarily, because he had an official appointment from the 

National Research Council.  However, in 1972, after Kellogg arranged a position for him, Steve 

moved to NCAR. It was a good move, as Steve there was able to work with the brilliant, low-key 

Bob Dickinson – perhaps the most outstanding atmospheric and climate scientist in the world.   

Steve had the guts to follow his instincts, retaining a fondness for media attention and refining 

his communication skills, even when that irritated colleagues who wanted scientists to stick to 

science.  Steve founded a journal, Climatic Change, remaining editor the rest of his life.  He 

attracted and inspired countless young people to become scientists, and he helped inform the 

public about climate change.  Steve showed all of us in the research community that it was 

possible to speak out publicly, ignore criticism from straight-laced scientists, and earn the respect 

of the broader community.  Steve provided an invaluable public service. 

Rasool did not last as long at GISS as Schneider.  Ichtiaque’s private explanation for leaving 

was that he could not stand waiting on the couch in Jastrow’s outer office – Jastrow frequently 

made people wait to see him, even if they had an appointment.  Perhaps a more substantive 

reason was the fact that Rasool was doing much of the Director’s job, but getting no recognition 

for it.  Jastrow had not come through with the official Deputy position.  

Bob Kraemer, the Planetary Program Director at NASA Headquarters, offered Rasool a job as 

his Deputy.  It would be an increase of annual salary from $16,000 to $31,000.  Ichtiaque was 

delighted that he and Francoise would be able to travel more frequently to France.  He could not 

turn it down, but his heart remained, in part, at GISS.  He imagined that he would come back one 

day.  Working at NASA Headquarters might provide a route back to GISS at a higher level. 

Rasool’s departure from GISS seemed to be a disaster for me.  He was unable to push my civil 

service hiring through before he left.  Fortunately, he retained leverage on GISS.  In his new job 

at Headquarters, he would determine whether GISS continued to receive planetary research 

funding.  Rasool informed Dr. Jastrow that I was the only one at GISS who justified continuation 

of the planetary funding, which included enough money to support two scientists. 

Dr. Jastrow’s view also may have been affected by the fact that I published six papers in 1971, 

and I was invited by Phil Abelson, Editor of Science, to write a review article on the clouds of 

Venus.  Such an article is an honor, allotted 5000 words and several illustrations.  And Jastrow 

was aware that the Planetary Division at Kitt Peak National Observatory had contacted me about 

interviewing for a possible job there. 

Finally, Dr. Jastrow had acquired the computer program for the UCLA atmospheric general 

circulation model.  He wanted to improve the model and run it on the GISS computer for weather 

predictions.  I seemed to be the best person at GISS to understand the UCLA calculations of 

solar energy deposition in the atmosphere and try to improve upon the UCLA formulation. 
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Milt Halem, who managed the weather prediction project, was effervescent in praise of Jastrow 

for reconsidering the fate of someone who was in Jastrow’s “doghouse,” to use Halem’s word.  I 

was less overwhelmed by Dr. Jastrow’s magnanimity, but I held my tongue.  I was hired by 

NASA in March 1972, more than three years after the job was proffered in late 1968. 

A government job is a plum.  A person hired into the civil service system receives a lifetime 

appointment, for all practical purposes.  It is a bad system.  Supervisors spend most of their time 

dealing with weak performers – it is exceedingly difficult and time-consuming to dismiss them. 

The system is upside down.  A talented scientist tends to shun taking a supervisory position in a 

government lab, because he or she must spend so much time dealing with poor performers.  It 

should be the opposite; a leader should work with the most talented people in the organization. 

I mention this because young people should understand that our government badly needs reform, 

even NASA, which is still, perhaps, one of the better government agencies.  Why do you think 

NASA cannot launch an astronaut into space today?  NASA must go to the private sector, to 

Elon Musk, for example, to get an affordable launch system.  The civil service system is part of 

the problem, as is the fact that the budgets of NASA Centers are protected by the Senators and 

Representatives of their state.  I describe these problems in more detail in Battleship Galactica. 

GISS, as a small NASA laboratory in New York City, operated differently than all other NASA 

Centers.  The civil service scientist staff was small, at most 10-20 scientists, while the total  

number of people at GISS was in the range 100-200.  The total population included students, 

post-docs and research associates paid via grants and cooperative agreements with universities, 

mostly Columbia University.  There was also a support services contractor that employed 

computer operators, programmers, librarians and other support personnel. 

Those were the employment options when I joined the civil service staff in March 1972, at 

age 30, exactly five years after arriving at GISS.  The planetary research funding that Rasool left 

for me was enough to hire two people on ‘soft’ (non-government) positions.  My preference was 

for high-potential young physicists.  The rationale was that physics is the best background 

education, producing scientists who are able to shift readily from one research area to another. 

The first I hired was Andy Lacis.  His Ph.D. thesis was on modeling the structure of a star, but he 

was happy to move in a new direction, to work on planetary atmospheres.  The second was Larry 

Travis.  I did not know Larry before then, but Andy identified him as the best of the physics 

students at Iowa in the classes that followed ours. 

Andy, Larry and I were known as the “Iowa mafia” within GISS.  We had each been A students 

in science, but were not so similar otherwise.  Larry and Andy were from eastern Iowa cities, 

while I was from rural western Iowa.  Larry was the most articulate.  When I hired Larry I 

already knew that I wanted to prepare a proposal for an experiment for a planned Pioneer 

spacecraft mission to Venus.  Larry’s communication ability would prove useful.  

Rasool extracted a ‘pound of flesh’ in exchange for the planetary research funding.  He was 

becoming an editor of Space Science Reviews, and they wanted a review paper on ‘Light 

Scattering in Planetary Atmospheres.’  This was a big task, equivalent to writing half a book.   
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Fig. 9.2.  Tracing polarization contours for Space Science Reviews article on a light table. 

I worked on that task at home in the evening and on weekends.  Anniek did not object.  I said 

that we would have a more normal life, after I paid off my debt to Rasool.  She took a photo (Fig. 

9.2) as I diligently traced a polarization diagram for that paper. 

Polarization of scattered sunlight is a complex topic.  Light consists of electromagnetic waves 

that vibrate in the plane perpendicular to the direction of light propagation.  The electric vector 

of unpolarized light vibrates equally in all directions in this plane.  Sunlight arriving at Earth is 

unpolarized, but when sunlight is scattered by a particle or reflected by the ground it becomes 

polarized, and the nature of that polarization contains a great deal of information on the scatterer.   

Unlocking that information requires measurement of the polarization with an accuracy of the 

order of 0.1 percent.  The polarization measurements should be made at several wavelengths 

covering the solar spectrum from the ultraviolet to the infrared.  It is also necessary to observe 

the region under study from a range of different scattering angles, as can be achieved with 

observations from a spacecraft in orbit about a planet. 

Polarization was my principal area of study for several years.  I was fortunate to have Joop 

Hovenier as instructor in the theory and David Coffeen as adviser on instrumentation.  David had 

worked with a small group at the Santa Barbara Research Center (SBRC) in Goleta, California, 

on the construction of a polarimeter that flew on the Pioneer Jupiter mission.  We worked with 

the SBRC group in constructing instruments for planetary missions in following years. 

Polarization of light is not going to be described further in this book, because, as yet, that science 

is tangential to the topic of Earth’s climate.  I mention the topic here because it was the focus of 

my research in Leiden and during the following few years.  This research led to successful 

proposals for polarimeters on the Pioneer Venus mission and the NASA Galileo mission to 

Jupiter.  Without these planetary experiments, the Goddard Institute would not have survived.  I 

have written several chapters on the research and struggles associated with these planetary 

missions, as well as satellite wars on planet Earth, which I will include in Battleship Galactica. 

However, I record here a few personal events from that period.  I also want to provide a simple 

summary of the scientific method, which seemed clear to me by that time. 
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Anniek with Erik three days after his birth. 

Anniek and I had passed our 30th birthdays.  Anniek let me work long hours, which was 

necessary as I worked simultaneously on planetary research and proposals, solar radiation for the 

GISS weather model, and the article that I owed Rasool.  Despite increased responsibilities, there 

was less stress than in the years before I had a government position.  And there is nothing in the 

world as wonderful, I think, as making love when you have both decided that you are ready and 

willing to bring another life into the universe.   

27 October 1973: Anniek was within a few days of expected delivery date when my sister Lois 

visited.  We went for a drive to see the fall foliage.  We all three had birthdays on the 29th of a 

month, so we wondered if the baby would wait two days.  We did not figure on the bumpy ride 

due to the worn out shock absorbers on our old Ford Fairlane.  Anniek began to feel contractions. 

We decided to have dinner near the hospital, Lenox Hill, on the East Side.  But when we called 

the doctor, he said: “go to the hospital immediately!”  We had taken a class so that I could be in 

the delivery room, supposedly helping with her breathing.  Anniek insisted on being awake for it 

all, taking only an oral pain reliever.  The baby was positioned coming out head first, with broad 

shoulders, a boy, Erik Edward Hansen, born at 11 PM. 

Anniek breast-fed Erik and handled almost all the child-rearing.  I did change diapers, which was 

within my skill range, although Anniek says that I did not do my fair share.  

When Erik was two years old we used our savings, $5000, as down payment to buy a $24,000 

two-bedroom apartment in a 24-unit co-op, an ivy-covered building on the corner of 116th Street 

and Morningside Drive. This solved the commuting problem.  It was only a five-minute walk to 

my office.  However, owning an apartment in a co-op accomplished much more. 

Anniek had given up on the male-dominated Seventh Avenue fashion and garment industry.  

Instead she made opportunity from our obligation to provide service to the co-op.  She became 

building manager, supervising the super, with guidance from long-term resident, Prof. Walter 

Gellhorn of the Columbia Law School.   

The Greenhouse Nursery next door gave her time to work on remodeling the apartment, which 

had been long neglected.  The degree of my help is revealed by an event that she related8 to 

Nathaniel Rich.  Anniek directly undertook most of the work fixing up the apartment, but I was 

assigned the ceiling, which required standing on a tall ladder, sanding the cracks, and plastering. 
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One area in the ceiling sagged ominously.  It was once water-damaged by a leak in the apartment 

above.  We forbade Erik to go near the sagging part.  A good thing.  It came thundering down 

one night, destroying the love seat beneath it.  We used the insurance money to help pay Erik’s 

tuition at the Cathedral School.  Andy Lacis helped me put up sheet rock to cover the hole. 

The problem was my slowness.  The ceiling had lots of cracks.  I worked a couple of hours, then 

rushed to the office, leaving dust for Anniek to clean up.  This went on for months.  After Anniek 

burst into tears, finally showing anger, I finished the job, using Thanksgiving vacation to do it. 

Anniek created a much more valuable apartment.  Eventually we sold it, buying a larger 

rundown apartment in the building for the same price.  Then she began remodeling again. 

It required five years to build and test our instrument for the mission to Venus.  That was 

sufficient time for profound issues to arise about changes occurring on our home planet.  Those 

issues drove a dramatic change in our research focus, but before I leave the planetary science era, 

I should summarize what I learned about the scientific method. 

My description of the scientific method is simple.  You must: 

1. Study all available data on the matter, 

2. Be very skeptical of your interpretation, 

3. Honestly reassess from scratch when new data become available, 

4. Your ideology, your preference, must not affect your assessment. 

Adherence to the scientific method is actually quite difficult, especially because of item #4. 

Professor Van Allen’s requirement of an ‘original proposition’ helped instill skepticism in me, 

especially when I chose a proposition, an internal Venus heat source, out in left field.  I expected 

new data on Venus would likely disprove my proposition, so it was easy to be skeptical. 

Now let’s compare some planets, which will allow me to correct a significant error that I made in 

my prior book, Storms of My Grandchildren, about the runaway greenhouse effect. 
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