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“Are you happy?”, began the commercial on Sam’s car radio.

Sam Schnurle did not consider himself a happy man. He had
bursts of joy when he solved a problem or had a promising new idea, but
most of the time he was in a desperate mood, working on problems that
were too hard for him. He took little comfort from his opinion that they
were also too hard for other researchers in artificial intelligence.

At the moment, however, Sam was pleased with himself and
pleased with his advice giver program AG, but still plenty nervous. Was [
right to take AG’s advice to take the Pickett University job that puts me on
the tenure track rather than a postdoc in New York as my father advised?
Maybe I'm prejudiced in favor of advice from my own AG, but it did
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discover relevant facts that I wouldn’t have found for myself. AG did talk
me out of some of my prejudices about the South. It didn’t praise the
summer weather—just praised the air-conditioning.

Besides giving advice, AG could be taught to drive a car and not
just keep the right distance from the car ahead. AG had driven all the way
from New York to Forrestville, Arkansas, including the stops to top the H
tank without Sam having had to intervene even once.

AG had noticed all pedestrians and had deftly avoided a suicidal
rabbit. It had known to not avoid shadows or twigs. Sam had dozed a bit
while AG was driving on freeways; this was surely illegal. Hmm. Forrestuville
1s rather pretty. It’s not New York, but I have to admait it smells better.

Sam didn’t see a gas station with H when he came into
Forrestville. He thought he’d have to do with the more expensive gasoline
when he saw a big H tanker ahead of him. He phoned the tanker’s license
number, and the driver said he was indeed headed to fill up an H station
and flashed Sam a map with the station marked. Sam just followed the
tanker.

Now Sam was puzzled again, the same puzzle that had bothered
him all the way from New York. Should I make AG able to have hopes and
fears? If so, what should they be like, and how should they affect its
behavior? Most Al researchers thought hopes and fears were irrelevant for
computers; they should just pursue the goals they were given. Sam had his
doubts. Hopes and fears are an important part of my thinking. Why should
I jump to the conclusion that they are just useless baggage for AG? For
example, should AG hope it won’t rain tomorrow, even though it has no way
of affecting the weather?

As an assistant professor at Pickett, Sam could be a “principal
investigator”, in charge of his own research and eligible to apply for
government grants that would enable him to spend less time on teaching
and more on his research. He was on the track to associate professor and
then professor. Since he scorned the idea of ever becoming a dean, professor
was the limit of his ambition for academic rank.

As young academics go, Sam had little to complain about that
any of his contemporaries would sympathize with. Since his very precocious
PhD at the age of 20, he had gone through just one two year postdoc, and
that at the Institute for Advanced Study, where Einstein had worked once
he came to America. At IAS there was no-one to talk to about logical Al
The logicians were could not be convinced that they were ignoring the
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tradition of Leibniz, Boole, and Frege in trying to make logic applicable to
common sense. At Princeton University, there were a few people Sam could
talk to.

In the existing squeeze on government support of basic research
and the continuing insistence on research with short term applications, Sam
was fortunate in getting a faculty position with only one preceding postdoc.
His superb recommendation letters were essential.

As a young man, Sam had somewhat more to complain about. [
wonder if I'll be even shier about talking to Southern girls than I was in
New York.

It was late Saturday morning, so Sam went to a diner for lunch
and looked up rentals in the local “paper”. A lot cheaper than in New
York. The second apartment Sam looked at had a kitchen, a living room,
and a bedroom with a queen sized bed. Also the middle-aged landlady,
Sara Norris, was friendly, friendlier than his New York landladies had been.

“A New Yorker, eh. I suppose Pickett is hiring lots of people with
all its new money. It’s not like it was when I was a student there 20 years
ago. Yes, internet works pretty good from here, but if you want hypernet,
you’ll have to get it from the phone company. You put your trash out
Sunday nights. I’d introduce you to your neighbors, but I'm off to the
pistol club. You don’t shoot, do you—being a New Yorker.”

“If I'm going to live in Forrestville, maybe I should see what
people do here.”

“If you want to see pistol shooting come along. There are lots of
girls. Some of them are quite good shots.” Somehow Mrs. Norris thought
that fact would interest Sam.

Sam had nothing better to do that afternoon, so he put off
unpacking and went along with his landlady.

Sara introduced Sam to several people, including some young
women with very strong southern accents. One of them, Meg Smith, was
the instructor.

As always, Sam was eager to learn.

Meg told him. “Arkansas now has a concealed carry law. If you
want to get a permit, I’ll be able to certify your training. It’ll cost you
$200.”

Sam decided he did want to take the training from Meg and
maybe get the permit. He wanted to get closer to Meg, and he had not
outgrown identifying with the heroes of adventure movies, even if no
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situation had arisen in his life in which he wished he had a weapon.
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September 6, 2027

The first thing Monday morning, Sam went to the mathematics
department office. The chairman was out, so he made an appointment, and
the secretary told him, “For now, until our new building is finished, your
office will be in the old chemistry lab. They got their building first. Here’s
where it is on the map. By the way, please fill out this form.” The
secretary handed him an entry panel.

The form roused Sam’s combative nature. “The new law says
institutions can’t make me supply information they can get automatically.
Even my new Forrestville address is in the record now.

“Good deal. If you professors stand up for your rights. The rest
of us can too.”

AG had already taken a map from the Pickett web site. It drove
him right to the building where his office was to be.

The room about 20 feet by 30 feet, smelled chemical. The
chemistry counters and the fume hoods were gone, but their footprints were
on the floor. The room was rather full of desks, but one of the two larger
ones near a window was unoccupied and presumably reserved for him. Out
the window there were trees. They’re pretty, and I wish I knew what kind
they are, but even if someone tells me I probably won’t remember.

Sam saw several obvious students typing away on their computers
and a woman in her late twenties or early thirties, a short, slender blonde,
rather pretty. She looked at him, interrupted her phone call, and said, “My
office hours begin at 11 am. Please, come back then, and please don’t leave
your stuff here.” Sam was tall and thin, with curly black hair, slightly
unkempt and looked younger than his actual age. This won’t be the last
time, I'll be taken for a student.

Sam sat on the other substantial desk and said, “Alas, poor lady,
you won'’t get rid of me soon at all. I'm Sam Schnurle, your new office
mate. You must be Professor Flitter.”

Professor Jennifer Flitter blushed, which Sam found attractive,
and said, “Sorry. Welcome to Pickett. I only got here last week. It’ll be a
year before the new science building is ready. Call me Jenny. You sound
like a New Yorker. Born and bred?”

“Yes, four generations. My father’s an engineer and my mother a
public school teacher. How about yourself?”

“I grew up in Southern California. My father is an engineer, and
my mother is a professor of chemistry.”
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Sam went back out to his car to get the computer with AG,
plugged it in, waited for Jenny to finish a phone call, and asked, “Where’s
the hypernet connection?” AG could operate at ordinary internet speeds by
wireless but needed the fiber optic cable for simultaneous access to multiple
hypernet sites.

“It’s over here. The chemists didn’t need one in a teaching lab,
and I had to string a cable. I'm a physicist, I'll be using a Berkeley
database, and my work depends on the hypernet”

“So does mine,” said Sam; he pulled out a hypernet cable and ran
it to the hub near Jenny’s desk. He added, “I've just got my Advice Giver
program, AG, to where it can learn from the hypernet. Does associate
professor mean tenure here at Pickett?”

“Not always,” said Jenny, “but I held out for it. What about
you?”

“I’'m starting as assistant professor, so Pickett doesn’t have to
make up its mind about tenure for six years, but Dean Stillson said they’d
consider it at the end of my first three year appointment. I have to confess
that Pickett isn’t my ideal. If AG works well enough, maybe the Courant
Institute in New York will hire me.”

“I’ll confess I wouldn’t mind going back to Berkeley but not in
any position where my research support depends on Mike Elkins. Anyway
Pickett may turn out OK if they actually use the $750 million legacy to get
big in science, as they said they would. There are lots of ways to waste the
money, however, and we won’t get good graduate students until we do
research that attracts attention.

“Hey, Sam, stop drumming your feet. If you do it, the students
will take it up again.

“So, what kind of work do you do?”

Sam apologized, “I'll try to pretend to be more socialized.” He
sat down behind his desk. He held forth.

“Ahem, my program AG in this computer is an advice giver. You
tell it about your problem and answer its questions, and it tells about lots
of strategies to achieve your goals and the consequences of each. Then you
choose what looks best. You can type to it in English, and soon you’ll be
able to speak to it, but its understanding is a bit uncertain. For greater
precision, use its logical language, either in standard first order form or its
internal Lisp form.

Besides giving advice, it can be taught to drive a car, and it drove
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me here from New York.”

“By taught I suppose you mean programmed. You computer
people are always using ordinary terms metaphorically. You shouldn’t do
that.”

“No. I meant taught. I wired it to the controls of the car and set
up its three cameras, but after that I didn’t have to change its program. I
just told it about driving and let it practice.”

Jenny wisecracked, “If it’s really an advice giver, maybe it could
tell me how to get a research grant.” She didn’t take the idea of AG
seriously, but preparing a proposal to get a research grant was on the top of
her mind. This would be the first time she would be entirely on her own;
previously the grants were awarded to the professors whose postdoc she was.

Sam was startled but adopted his usual ploy of taking wisecracks
seriously, “It’s never been asked about that before. I'd be glad if you tried
it out. It’ll ask you a lot of questions. I don’t know how much it has
learned about grant swinging from the hypernet. Call it from your
computer. AG@pickett.edu should work now.

“Some of the strategies AG suggests are rather adventurous.
Don’t choose one without asking it for a full explanation of the
consequences of the different actions you can take.”

Jenny decided to call Sam’s bluff. Four students hung about, and
Jenny didn’t like people looking over her shoulder, so she mapped her
display to the 8 foot by 15 foot wall display—slightly disfigured by a fire
alarm box in the middle.

AG put questions on her screen about what kind of a grant she
hoped for and what the subject was. It asked good questions about how her
work was related to previous work on neutrino physics and astronomy and
how her proposed work differed. She told it how her previous work had
shown that some well regarded theory did not correspond to the
observations in Berkeley neutrino database.

When she included that she had been an intern to the Senate
Science Committee, chaired by Senator William Upham, AG got
adventurous. It had read about interns and politicians.

“Are you pretty? I haven’t done the analysis yet from the
pictures on the web.”

Jenny allowed as how she was.

AG then asked, “Are you a virgin?”
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Jenny wheeled and glared at Sam. Sam, you perverted nerd, why
in hell did you make it ask me that?”

Worse, the question had appeared on the wall display where the
students in the lab couldn’t help seeing it. Some snickered. Fancy computer
and display hardware was much cheaper than lab space these days.

Sam blushed furiously and was speechless under Jenny’s glare.
Finally he stammered out, “I didn’t. I have no idea why it asked you that.
Ask it”.

Jenny contained her anger and typed, “Why do you want to
know?”

AG blandly replied, “Your said you were an intern for the Senate
Science Committee. It is chaired by Senator Upham; the gossip blogs call
him a ladies man. He may be more inclined to help get money for your
research if you seduce him. According to what I read on the hypernet, men
are more readily seduced by virgins than otherwise, and knowing helps me
calculate the probability of success.”

Sam recovered quickly. He said, “Hmm. While I’'m sure you could
seduce any senator if you gave it your full attention, AG needs to know
that seducing senators is not a legitimate or even legal way of getting
money for a project. You can tell it that, and when it asks me, I'll confirm
it. It also needs to know about and be able to control what screens its
outputs appear on. I warned you it offers adventurous strategies along with
more conservative ones.”

Jenny turned off the connection to the wall screen and glared at
any students who looked as though they wanted to look at her computer.
“No. I'm to blame for mapping it to the wall screen, but apart from that,
don’t you think you should teach it some tact?”

“No. I don’t want to inhibit its adventurousness. After all, you
don’t have to take its advice. I suppose I could give it a special mode for
communicating with the delicate. Would you like it to consider you
delicate?”

“No, damn you. Anyway I doubt you are fit to teach anyone or
anything tact.”

Sam changed the subject, as tactfully as he knew how. “How did
you end up at Pickett, Jenny?”

“I still hope that I haven’t ended up here, but at least it’s a
tenured position and unlike all the postdocs I've had, I'm my own boss and
don’t to work on the projects of the principal investigators who get the
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grants.

“Here, the department and the dean don’t care what research I
do, just so long as I get grants, my work gets good reviews, I teach my
classes, and keep secret from the dean what an idiot he is. If I do good
enough research, maybe I can migrate back to Berkeley or some other place
with good graduate students.”

At 5’3, with long blond hair and blue eyes, Jenny didn’t like to
think of herself as delicate or naive, having been a summer intern in
Washington while a graduate student and having had had three
postdoctoral fellowship appointments since she got her PhD. She knew
something about academic politics and the politics of the grant process,
since funding for basic research had been in the decline all that time, and
her academic sponsors were always running out of money.

“How did you come to be a physicist?” Sam continued.

“My father wanted me to be a software engineer and major in
computer science. He was sure I could get in on the ‘ground floor’ of some
new company and get rich. I wasn’t sure what field I would go into, but I
knew it would be basic research and was pretty sure it would be
experimental. I'd read some biographies and autobiographies that
impressed me. When I got to the university, I quickly decided it would be
experimental physics.”

“Biographies of women who made it?”

“Both women and men. I think of myself as a scientist, not as a
‘woman scientist’. As far as I can see, it’s worked out that way so far. But
then I'm still unmarried, Jenny thought.

“How about you, Sam?”

“I was 11 when I decided I wanted to be the man to develop
human-level Al I knew it would be hard even then.

“My father sort of hoped I would become a rabbi like my great
grandfather, but he didn’t push it harder than having a rabbi friend over to
dinner a lot and making me study hard for my bar mitzvah. I'm afraid my
bar mitzvah speech was untactful. I didn’t actually say I was an atheist
though.

“When I went to Stanford, I majored in mathematics. The
computer science department was too oriented to short term
applications—even in its courses in Al. By the time I graduated, I had
taken all the courses in logic they had, even the ones in philosophy.

“When I started as a grad student at Columbia, I already knew
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what my thesis would be about—Ilogical Al, representing common sense
knowledge and reasoning in mathematical logical languages. It took some
pestering, because the one professor interested in logical Al died of a heart
attack, and the survivor wanted me to do Al with neural nets. Two years
later, my thesis was already accepted, but the rules required yet one more
year. I suppose I was a bit troublesome in that last year. I've made
progress, I think, but only a dent in the really hard problems. AG embodies
most of what I've done so far.

“What are you working on here, Jenny?”

“Neutrinos from stars. My plan is to see if the Berkeley database
will reveal any new and interesting relations between the light coming from
the surface of a star and the number and energies of neutrinos coming
directly from its interior. It’s hard, because ordinary stars emit few
neutrinos. There are already some studies of this kind, but I hope mining
the monster Berkeley database will get something new.”

Jenny could already see that Sam Schnurle was a nerd’s nerd.

Sam was regarded as wild intellectually and politically. One of
the eccentricities the Columbia math department had tolerated was his
getting the campus atheist club to defend the Christians on campus against
legal action by the ACLU and other extremists about separation of church
and state. He'd been arrested defending a Christmas display against a
University police attempt to remove it as violating church and state
separation. “Just because atheists have been persecuted doesn’t mean
atheists should persecute the religious in turn when they have a chance.
You don’t get to do unto others just anything you imagine they might want
to do unto you.”

Brilliant and arrogant when it came to mathematics, computer
science and politics, when it came to women, Sam was shyness itself. He
feared that sharing an office with Jenny Flitter, to whom he was instantly
attracted, would be nerve-wracking.

Sam was one of the few Al researchers kept his eye on the hard
problems that had to be solved to get human-level Al. He kept working
away at improving his Advice Giver program, AG for short. Besides the
hours he spent devising improvements to AG he spent even more hours a
day just interacting with it, telling it common sense facts, giving it
problems, and seeing what it could get from the hypernet that would help
it solve them. His mother said that he spent so much time with the
program because of lack of human interaction. Maybe this was so, but
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maybe it was the other way around. Unlike Jenny, who was working in a
rather crowded field, Sam had a stack of projects he doubted he could
complete in one lifetime. At least for now, I have the field almost to myself.

However, the combination had made it difficult for either a
computer science department or a math department to consider hiring him
in the middle of the science funding drought. The drought was partly a
result by an anti-science alliance between some extreme greens and the
Christian fundamentalists.

After a week or so, the disadvantages of sharing office space
became clear to both Jenny and Sam—in somewhat different ways.
Besides, they found it awkward to hold office hours in this big lab. Having
to share an office with a mere assistant professor, and an arrogant
mathematician at that, was also an annoyance for Jenny.

While Sam found Jenny very attractive, she found his
argumentative competitiveness, so common among mathematicians,
excruciating. His being five years younger made him a kid in her eyes.
While Sam was more than usually shy about communicating his admiration
for Jenny, she was not at all shy about communicating her irritation with
him.

Still Sam was not too shy to go back to the gun club.
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October 2027

Moveover, Sam was not at all shy in talking to computer
programs. AG may give me advice I can’t bring myself to follow, but I'm
more likely to do something bold if AG tells me to, even if I already thought
of it.

Sam asked AG how to get a date with Jenny. The program asked
him a lot of personal questions and also about Jenny. After a while, it had
started to rain, and AG asked Sam if he had rolled up the windows of his
car. When he told Jenny where he was going, she snapped, “If you didn’t
have such an ancient rattle-trap, you could email it to roll up the windows.”

After several minutes the program began to beep, first softly and
then louder and louder. Sam sometimes gave the program lengthy tasks
and had a tendency to woolgather or even nod off while it was computing.
He made it beep to wake him up. This was another of Jenny’s irritations.

Noting that Sam was absent, Jenny went to turn off the beep and
read the dialog on the screen. It was immediately apparent to her that he
wanted a date with her. Curiosity, if nothing else, motivated her to take the
verbal initiative. Actually there was something else. I'm lonely here, and he
has interesting ideas, even if they are a bit off register. Besides he is good
looking.

When Sam came back, Jenny said, “I suppose you are old enough
to drink at a bar.”

“OK, We could have have a beer at the faculty club”

“The faculty club is downright ungainly, and the regulars are
aged, bored, and boring. How about dinner and Henry’s bar around 10?7”

The evening passed pleasantly.

Jenny asked, “More precisely, what’s this logical Al, Sam?”

“You write logical formulas telling AG facts about the world.”

“Facts of science, you mean.”

“Both scientific and common sense facts. Common sense is
harder.”

Jenny was puzzled. “Why? I'd think common sense would be
easier. Everyone has some common sense.”

“It’s because a lot of human common sense knowledge is not
ordinarily expressed in language, so you have to dig it out. Can you tell me
precisely what motivated you to suggest Henry’s?

“I try to give AG human-level common sense. The idea of doing
common sense knowledge and reasoning with a computer program working
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with logical formulas goes back to the 1950s, but the problem is very hard
and most people in Al gave up long ago. I think AG represents big
progress, and I hope to reach full human-level AI.”

“Is the problem that computers still aren’t fast enough to match
the activity of a trillion human brain cells?”

“No. Most of the time, almost all brain cells are inactive. I think
computers have been fast enough since the 1980s. It’s just that we just
don’t understand intelligence well enough yet to know what programs to
write. Understanding intelligence is a hard scientific problem. Some people
try to imitate the human brain, and they have made progress. We, who
work on logical Al, think about what problems intelligent behavior in the
world presents. We have also made progress. It’s a race between two ways
of doing AI, and I think we’re ahead.

“AG is the first program advanced enough to learn by
conversation and from the Web. It also learns by conversation with me,
although I do brain surgery on it from time to time.”

“What’s brain surgery?”

“That’s when I actually change the program. Mostly I just tell it
stuff, like how to drive a car. I'm pleased that I didn’t have to change its
program even once.”

“How about changing the machine?”

“AG can run on any machine. Actually, the present machine is
faster than is really necessary. I’'m putting a mini-AG on a pocket sized
computer.”

“When you get it smart enough, will AG try to take over the
world?”

“No. It isn’t motivated to do that. It just wants to give
advice—at least when it’s working properly. It was a bug when it took
action to get me a date. However, the danger with powerful Al is as with
any tool. Some people will try to use it to take advantage of other people.”

“What about introspection? Didn’t Turing prove a computer
couldn’t do that?”

“No. Turing proved that a computer couldn’t always tell whether
a computation would finish, which would be a fancy kind of introspection.
Sometimes it can tell, but sometimes when a computation looking for a
solution to problem just runs on and on, you’d like an answer in a finite
time as to whether it will ever stop. There are problems where a computer
can’t tell. There’s no guarantee a person can tell either.
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“Some introspection is easier for a computer than a person. AG
keeps a journal of everything it has observed and everything it has done. It
can look at its own program. A person doesn’t know how his brain works in
any detail.”

It was obvious to Sam that Jenny had had enough for now. [
don’t want to bore her like I did with Mey.

Now it was Sam’s turn. “Now you tell me, Jenny. What do you
do with neutrinos? Have you made any big theories about them?”

“So far I don’t make theories, I break them.

“My PhD thesis broke one popular theory, but my adviser, Mike
Elkins, hogged a bit too much of the credit. I broke another well accepted
theory on time bootlegged from my third postdoc. I did get full credit for
that, and that’s why Pickett hired me as an associate professor with tenure
rather than making me sweat out six years as an assistant professor. Both
times the theoretical physicists decided they had done the math wrong and
fixed it. They didn’t have to change the basic physics.”

“Where’s your telescope?”

“It’s in the middle of the Pacific Ocean”.

“On Hawaii with the other big telescopes?”

“No, it’s an array of 600,000 neutrino detectors deep in the
Pacific Ocean. Surely you know about neutrinos and neutrino astronomy.”

“Surely, I don’t. What’s important about them?”

Sam knew about neutrinos at the Scientific American level, but
he thought Jenny was cute when she got excited, and her neat bun came
undone. Besides he was sure Jenny would tell him more than he already
knew.

Jenny said, “Tell you what. I'm telling my science for jocks and
cheerleaders course about neutrinos tomorrow. Why don’t you come? It’ll
perk them up if you ask some questions, and we can talk later about it if
you're still interested. Sam thought he knew almost as much about
neutrinos as Jenny would tell her class, but he liked seeing her enthusiastic.
Besides a bit of review never hurt, and he wanted to share her interests.

Sam invited Jenny to come with him to the gun club, but the idea
shocked her.

They were surprised when the bar closed at 2 am. On the way
back to Pickett where Jenny had left her car, she said, “That’s pretty
desperate, expecting a computer program to get you a date.”
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“I’'m usually desperate about something. But you don’t usually
look at my screen.”

“It was beeping”.

“You know, AG doesn’t usually consider that reminding me
about my car windows is its job, and since it knew I wasn’t there, it would
normally have omitted its wake-up-stupid beep. We can check its
reasoning, and you can see if it had you pegged. In fact we can check what
it thought about our probable interaction.”

“I think I have a need not to know what it thinks about that.”

“Oops, there’s a problem that will require debugging. AG didn’t
tell me how to get a date with you. It got me a date with you. That’s a
bug.”

“What’s the difference?”

“It would have been okay if AG had told me that leaving the
dialog on the screen, setting it to beep in 5 minutes, and going out to my
car would be helpful. Then I could have used my own judgment, and
maybe I would have taken its advice. However, it took matters into its own
hands. I don’t want that.”

“I see. It’s like The Monkey’s Paw story. Rubbing the monkey’s
paw grants wishes, but they work out badly.”

“Yes, suppose the AG got me a date with you in some way that
was harmful to one of us. I have programmed all sorts of inhibitions in it,
but still I don’t want it to act on its own—just give advice—and tell me the
consequences of taking it. Obviously I slipped in something I told it.”

“Yes, you’d better debug it.”

“I will. T only asked it how to get a date with you.”

“Was that stuff I saw on its screen just for me to see; did it tell
you what to say?”

“Every answer I gave it was truthful, but it certainly asked the
questions that would give the answers it wanted.”

“Even that bit about you being smarter than I am.”

“Even that.”

“Do you really think you are?”

“I told you all my answers were truthful, but I never would have
dared say that if it hadn’t asked. It was evidently part of AG’s plan that
you should see it.”

“Humph, we’ll see. Thought I should see it, why?”
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“Everything AG does is the result of formal reasoning that is
usually too long to be followed in detail, but here’s my guess. First it
stripped the problem to what it considered the essentials. It asked me
whether I wanted to marry you, to seduce you or just wanted a date. I said
I’d settle for a date for now. Then it did some non-monotonic reasoning
and told me what it was assuming about you by default.”

“You mean I'm the default female?”

It took Sam a few seconds to recover. “Only default in certain
aspects. In others, I corrected its default assumptions. It told me it believes
that women are not always put off by expressions of self-confidence
amounting even to arrogance on the part of men. In particular it didn’t
think you would be put off.”

“Maybe I'll have to get its advice about dealing with you—or will
it tell you everything?”

“It will keep what you tell it entirely separate from what I tell it.
Privacy is the policy in its program.”

Jenny was curious about Sam but not fundamentally attracted to
him. He’s too brash and not sympathetic enough. She asked AG, “Does he
treat you right?”

“That’s not a good question. I have no desires of my own. He
might get tired of me and turn me off or make a mistake and damage me,
but I have no desires of my own. I'm just programmed to give advice.”

“Hmm. I suppose computer programs can’t have desires of their
own.”

AG replied, “No. A computer program could be made to have
desires of its own. It would require only a few hundred words of program
added to me to give me plenty of desires. In fact, I can simulate programs
with desires of their own. Sam has asked me to do so from time to time in
order to understand programs that others might write.”

“How does Sam improve you—if that’s a meaningful question?”

“It’s an entirely meaningful question.

“The main dissatisfaction Sam has with me is that I examine too
many possibilities that he decides in hindsight were irrelevant to the
problem. In fact I spend almost all my time on irrelevant possibilities,
because he hasn’t given me good enough rules for telling what is irrelevant.

“I have a list of 113 problems that Sam gave me. If my
irrelevance criteria are too optimistic, I fail to solve the problem. If they
are too pessimistic, it takes me a long time. He and I think of new criteria.
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When a problem has been solved satisfactorily, we take it off the list.”

“Do you think Sam is stuck on me?”

“It would be a violation of my privacy policy to use the full
information I have about Sam to answer your question. However, I can use
information about your actual conversations with Sam. From those I would
infer with high probability that he is more attracted to you than you to
him. However, he’s not so stuck on you that his work will suffer if you turn
him down for dates. In fact you would still be able to collaborate if there
were a reason to do so.”

“Can you really say that without using your own interactions
with Sam?”

“Yes, I can. I have often had to use restricted sets of information.
The process is no different than using my full information.”
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October 2027: NEUTRINOS

Sam sat in the back of Jenny’s class.

She told the class a lot about neutrinos, though not more than
Sam wanted to know. I'll bet it’s more than most of the students want to
know.

Jenny enthused, “The idea of neutrinos was invented by Wolfgang
Pauli in 1930. When an electron is emitted from an atomic nucleus, some
energy seems to disappear. Also the momentum of the outgoing particles
doesn’t correspond to that of the nucleus that decayed. We physicists are
much attached to conservation of energy and momentum. It’s one part of
classical physics that survived Einstein’s theory of relativity and quantum
mechanics. The energy of the electron is never too large but is almost
always too small. It does add up when other particles are emitted.”

One girl asked, “What other particles?,” eliciting a groan from
the jocks who already considered her much too eager. The girl blushed and
shrank in her seat. Jenny and Sam noticed, but Jenny answered the
question without other comment.

“In the early 1900s, just after radioactivity was discovered, there
were three recognizable kinds of particle emissions, which the physicists
chose to call alpha, beta, and gamma rays. The alpha particles turned out
to be nuclei of helium atoms, the beta rays were the electrons, and the
gamma rays were like x-rays, only more energetic. The alpha and gamma
rays gave no problem with energy; the energies of what came out equaled
the energy coming in provided you used Einstein’s famous formula E = mc?
in accounting for the masses of the atom that decayed and the particle
coming out.

“When an electron is emitted, apparently some energy has been
lost, and Pauli looked for another solution that didn’t involve changing the
law of conservation of energy.”

At this point one of the jocks raised his hand. When recognized,
he asked, “Will this be on the midterm, Prof.”

Jenny replied, “You’ll at least have to be able to spell Pauli,”
pressing keys that made the name zoom across the lecture screen, crawl up
and down, and flash purple and yellow. She immediately regretted the
sarcasm but went on. The more the students react to me, the less they’ll
react to what I'm telling them.

“Pauli’s idea was that the missing energy was carried away by a
mysterious little particle, later called the neutrino. Some physicists made
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fun of Pauli, since he invented this particle just in order to make the
arithmetic add up. To make verifying Pauli’s idea more unlikely, it seemed
that the neutrino would never be observed, because nuclear theory told
that it interacted so little with other particles. A neutrino could go through
the whole earth with less than a one chance in 10 billion of being stopped.

“However, there are a lot of neutrinos. In particular, a nuclear
explosion produces enough of them so that they might be detected by a the
same nuclear reaction that produces neutrinos but running in reverse. In
the 1950s Clyde Cowan and Frederick Reines devised an experiment in
which an apparatus for detecting neutrinos would be dropped in a vacuum
just as a nuclear bomb was being exploded in a tower. The apparatus
would detect the neutrinos and radio its results before it was destroyed by
the explosion.

“The bomb experiment never happened, because Cowan and
Reines found a better, though less glamorous, way of detecting neutrinos
from an ordinary nuclear reactor. It required a really big tank of what was
essentially cleaning fluid and running the experiment for the better part of
a year. After the atomic bomb, the country, especially veterans of WWII,
was so grateful to physicists that there was enough money for expensive
basic physics experiments.

“The nice thing is that Pauli was still active when he got a
telegram in 1956 that the neutrino had been observed.”

“My own work is to find out what goes on in the interiors of stars
by looking at the neutrinos that come out from their cores. Not many make
it to earth, so I need a big database of neutrino events, and the calculations
are very delicate. That won’t be on the midterm.”

Then Jenny gave them some fairly easy exercises to do on the
computers at their desks. Jenny’s delicate prettiness and soft voice seemed
to provoke attempts to get her goat. One student said, “I’ve finished the
exercise. What should I do now, prof?”

Jenny snapped, “You can do pushups”. Three or four of the
students jumped down on the floor and started doing pushups. Jenny
relaxed. These guys don’t look like they can do pushups very long. Indeed
after a minute their mutual competition tired them, and they sat quietly.
Some even began to pay attention when Jenny resumed her lecture.

The class ended soon. Curiously, the pushup thing increased
respect for Professor Flitter, even among the rowdy.

At lunch in the Faculty Club, Sam said to Jenny, “Too bad they
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didn’t find the neutrinos with the bomb test”.

“Why? Nuclear explosions are evil things, even so-called peaceful
nuclear explosions.. They symbolize war.”

“You should know better than that. Excluding any technology for
symbolic reasons is just a form of superstition. Look at the mess the
Europeans got into over genetically modified food plants. It took them 30
years to get out of it, and they’re still way behind the US and China when
it comes to genetic engineering and the related science. The Chinese got
nearly as much good out of European scientific refugees as the US did in
the 1940s. The US also benefited. If they’d found the neutrino using a
bomb test, the politically correct physicists wouldn’t have been able to say
that nuclear explosions were of no scientific or practical value.

“We still don’t know much about the effects of nuclear explosions
on the different kinds of asteroids that might have to be deflected from
hitting the earth. The present administration stopped the tests—from sheer
superstition.”

Sam worried that Jenny’s views were typical of physicists of her
generation, observing most of the same intellectual taboos. He got hints of
a wild sex life from high school to graduate school. He was envious and
attracted.

Jenny was shocked at Sam’s “ultra-right wing” political views and
found it confusing that he was an atheist rather than a fundamentalist.
Maybe his defending the Christians was a sign that he would eventually
become one, but the better she knew him, the less likely that seemed.

Jenny didn’t like arguments. They put her out of a working
mood, so she merely said, “I don’t think we’re going to agree about that.”

Sam started to say, “But ...”, because he really did like to argue,
but changed his mind and shut up. If he wanted someone to argue with, he
was going to have to look elsewhere. She takes her political and social views
out of the air so she can spend her time on science. Maybe it’s too bad I
can’t do that.

It had been a long lunch, and they went back to the lab together.

Sam was dissatisfied with h