
Speaker 1: Welcome to Office Hours. A production of the Office of University Communications at 
the University of Pennsylvania. Today I'm joined by VJ Balasubramanian, the Kathy and 
Mark [inaudible 00:00:15] professor of physics. Balasubramanian is a Theoretical 
Physicist and Biophysicist, who thinks about Neuroscience and the neural circuitry of the 
brain. Here he discusses the connection between smell and memory, how he decides 
what to study and what Nickelodeon kids' show. He's obsessively watched. So we're 
officially past Memorial Day now which means it is summer. So how did your end of 
semester go?

Speaker 2: Oh my God, it was so busy. It didn't seem to end. First the classes then there was the 
filed projects in the classes and there was people coming to see me and then more 
students coming to see me. Then I went to China for 10 days, to give various lectures at 
various universities, then I came back and then more students and more graduates, this 
and that. This semester hasn't ended.

Speaker 1: Yeah, how did it stack up to previous years?

Speaker 2: It's been more busy.

Speaker 1: Really?

Speaker 2: Yeah.

Speaker 1: How? Any reasons? Just ...

Speaker 2: I am not sure. I think it may be, well there are more many more students in postdocs in 
my group, it's a very big group right now. That's part of it. But I also do think that the 
university constantly produces more stuff that leads to universe produces more stuff 
that needs to do.

Speaker 1: This is true.

Speaker 2: I think it's the computer because of the computers, you can make people do stuff and 
you can make people fill out forms. So you make them fill out forms and that makes 
more forms.

Speaker 1: So you think we have more forms now?

Speaker 2: Oh, absolutely. There's no question about it.

Speaker 1: So it hasn't really helped us.

Speaker 2: Yeah, absolutely. Also I think computers allow people to have the illusion that they can 
take quantitative data on everything and then number crunch it to do something 
together. So what do people do? They take even more quantitative data and so it keeps 



going. I actually think that one of these days, I do think society will collectively reach a 
"enough is enough" point and yeah. Things need to simplify a bit.

Speaker 1: Will, we go back to paper.

Speaker 2: I've gone back to paper already. I keep all my schedule on paper, because I don't want 
the stupid thing beeping at me and distracting me when I'm trying to do something.

Speaker 1: No, I do too, like calendars and things.

Speaker 2: Yeah, exactly.

Speaker 1: You want nothing to do with Google calendar.

Speaker 2: Yeah I think calming things down and making space to think is important and I think 
societally, we come more and more to that point of view. I think we're too electronic, 
too connected to electronic, too much information all the time. Most of it is not useful 
as in it sort of distracts from thinking bigger and more complicated thoughts.

Speaker 1: Sure,

Speaker 2: [inaudible 00:02:40], little pieces. So I'm just stating my opinion.

Speaker 1: Yeah, I mean for me it's the act of writing, I think helps me think it through.

Speaker 2: Me too.

Speaker 1: I don't know if there's actually anything to that or not, but ...

Speaker 2: Actually people actually, there are studies that seem to suggest that teaching children 
handwriting, actual in of course in school, helps cognitively in various kinds of ways. 
Certainly it helps with Motor control but also with other things. And one thing I do is I 
give all my lectures on the blackboard. I never use slides. And one of the reasons for 
that, is that it forces me as the teacher, to think about what is it I want to say. Because 
then you can say less and explain it. It's not just flashing stuff in front of people 
assuming that they'll understand it later. Right. You need, you have to explain it. And it 
slows me down. It takes a while.

Speaker 1: So you've actually won a teaching award right?

Speaker 2: Yeah, that's right.

Speaker 1: How'd that feel?

Speaker 2: Oh, that's great. [inaudible 00:03:36], Because I put in a lot on effort in the teaching, 
well many, we have many wonderful Professors and Teachers here at Penn and 



everybody works very hard on putting the lectures together. So it's really wonderful to 
get recognized for that. Actually. That was great.

Speaker 1: Is that part of you? They made you stand out, As the blackboard element of it?

Speaker 2: I'm not sure, how to know. the ... perhaps because there aren't many people who do 
use slides, but maybe it was the blackboard. I think it was at that time also teaching a 
course for nonscientists called The Big Bang and Beyond that put together things from 
literature and science and history of science and-

Speaker 1: Oh wow.

Speaker 2: All manner of things to think about Cosmology. In the early universe Cosmology and 
how the universe came to be, that kind of thing. So I think that helps the students like 
that course.

Speaker 1: So you're really connecting those ...

Speaker 2: Well, attempting to, right? It was one of the things that, so I was using for example, 
stories for Jorge Luis Borges. I'm no expert in [inaudible 00:04:43], but I love the stories. 
You know, I'm not a historian of science, but I've read some. So I tried and I enjoyed it.

Speaker 1: Yeah.

Speaker 2: Hopefully the students enjoyed it. Yeah.

Speaker 1: So what are you working on this summer in terms of research?

Speaker 2: So, several different kinds of things. So, I work very broadly across many different fields 
of physics. So you're normally in physics and, you pick an area, like you pick String 
theory, like the quantitative gravity or you pick bio physics so there's a lot of physics. So, 
I, my own philosophy of doing sciences is that a good Theoretical Physicist, which is 
what I, I am really is or well, I am a Theoretical Physicist. Whether I'm good or not is 
another matter, but okay, fine. But-

Speaker 1: You seem skeptical.

Speaker 2: You should be skeptical of yourself. Other people can evaluate you, while you should 
evaluate your own work. So, right, I'm a Theoretical Physicist and back in the day when 
Theoretical Physics sort of came into shape with Newton, right? It was called Natural 
Philosophy and Newton would have taken all Natural Phenomena to be within his 
domain of investigation and we're living shrunken times now. You're supposed to focus 
on this little piece of physics and that little piece of biology because I don't believe in the 
bible, So I would like to think about whatever I want to think about. So, with that 
perspective in mind, I've worked on topics ranging from cosmology to particle physics to 
quantum theory of gravity to problems in information theory problems and at the edge 



of computer science and bio physics. So, as usual, my summer's full of many different 
projects for many different sort of areas of science. So, maybe I'll tell you about a couple 
of them.

Speaker 1: Sure. Please do.

Speaker 2: So, one thing I've been thinking about lately, is the theory, the computational theory of 
the sense of smell. So let me explain what that means. So, famously the sense of smell 
in humans is closely tied to your memory and your emotions and things of this kind. So 
Marcel Proust in his famous book, Remembrance of Things Past has this, passage that 
everybody quotes involving. He's eating Madeleine, which is kind of French cookie. And 
he sticks it in his tea and he eats it. And the smell suddenly evokes for him the entire 
memory of his childhood, the village of Cambray and the rest of the book begins to 
recount that. So, there's memory being pulled back by smell. So,-

Speaker 1: I think we all have that experience.

Speaker 2: So, there's an alleyway back there near the Monell Chemical Senses Institute. And when 
I walked down it, it's like I'm transported back to my school bus coming back home from 
my school in [inaudible 00:07:32] Bombay.

Speaker 1: Wow.

Speaker 2: I mean, it's like this visceral sense. My feet don't touch the ground anymore when I'm 
sitting on the bench. And I was like very odd feeling.

Speaker 1: Yeah,

Speaker 2: So, you're right. We all sensed that [inaudible 00:07:44]. So I'm very interested in how 
this process happens because actually what the sense of smell is, it's a way for us at the 
brain to feel the shape of molecules, it's feeling molecules. So let me explain that. So 
what is smell? Well, first of all, and odor a is made of molecules floating in the air. So 
they're typically in order, a natural odor will contain maybe 40 to 50 different kinds of 
molecules. And each molecule being made of mini atoms, has some shape, right? And it 
has some bumpy shape.

Speaker 2: And so what it means to smell a molecule, is that you have a receptor and the receptor 
binds to the molecule and it'll bind to the molecule. If the receptor has a pocket that's 
kind of shaped like some piece of the molecule. So it's really a way of feeling the 
molecule. Right? So also this is a remarkable thing you're doing that is feeling the shapes 
of molecules and a particular odor is that I feel this and that and then I feel a square, 
and the circle and the triangle all at the same time in certain proportions. That's what it 
means to feel, I don't know, smell orange.

Speaker 1: Right. Okay.



Speaker 2: So, the challenge that we all face in smelling is, I don't know, there are maybe 10,000 to 
maybe a 1,000,000 different kinds of volatile molecules. Molecules, that float in the air. 
But, in our genomes, there isn't room for that many different kinds of receptors. So for 
example, for mouse, it's got 1000 different Olfactory receptors each encoded by 
separate gene. And that's 5% of the mouse's genome already. There's no way you can 
get 10,000 receptors, which is like 50% of the genome. That's ridiculous. You can't spend 
50% of the genomes just putting receptors in the nose for smell.

Speaker 1: Right.

Speaker 2: You need to have-, if you want to smell, smells in general, you need a different strategy. 
You can't have a given little receptor as a machine for sensing one molecular shape and 
another receptor for another molecular shape. You have to do something else. So the 
fundamental trick that gets used, the computational trick. So, I think of the brain and all 
the circuits in the brain as effectively as a computer, because in all the neurons that 
make up your brain are Electrical Circuit Elements. The way they work is that when they 
get a signal in they pulse, electricity through the surface, they go boom. And there's a 
little electrical pulse. It's called a spike or an action potential.

Speaker 2: And then this little electrical spike moves down the Axon, the output wire, the neuron, 
and that propagates to the next neuron, which then processes this little message. And 
it's, like a digital computer in Zeros and ones. Indeed, this is an aside. So when they first 
invented, batteries and things, of course the first thing somebody would have to do is to 
play a joke and try to shock somebody. So if somebody shocked the dead legs of a frog 
and it kicked. And if you amp that up, what people discovered is that if you put a lot of 
electricity to a dead human body, it'll stand up and start kind of kind of moving around.

Speaker 1: That spirit is really spooky.

Speaker 2: But these were experiments done at the Royal Society with executed criminals. That's 
the kind of thing that gave rise to things like Frankenstein, [inaudible 00:10:50] literary 
works. Anyway, all of that, is because neurons work through electricity. So right. And so 
then each individual neuron is like it, a diode or a transistor or [inaudible 00:11:03] that, 
it's like a little circuit element, that does something. So your brain is a conglomeration of 
many of these things. So if I want to answer this question of how do the circuits in the 
brain somehow feel the shape of molecules and then translate this into some kind of 
message in my head and the head can decode it and somehow figure out, it was really 
an orange and an orange evokes the feeling of childhood, right? I should be able to think 
about the circuits, like I would, an electrical circuit or silicon circuit and then figure out 
how it does this, right. Okay. So let's go to the first state. This was a long [inaudible 
00:11:40] involving, the idea of, you have too few receptors to represent each different 
types of molecules separately. So what do you do? Right? You have, I don't know, 
10,000 different kinds of molecular shapes and you have only, let's say 500 different 
kinds of receptors.

Speaker 2: You can only make 500 receptors. What would you do? So the only really solution to this 
is what's called combinatorial coding. So what you have is you say that every receptor 



will actually respond to many shapes, right? So this, let's say the first one, response to 
500 shapes, randomly chosen let's say, the second receptor response to 500 other 
molecular shapes kind of randomly chosen. And so in this way you get a set of random 
patchwork of this one responds to a few, that one responds to a few. And so if you have 
a given molecule, rather than having one receptor, respond and say it's this molecule. So 
there'll be some pattern of different receptors responding depending on who can bind 
to this molecule. And that pattern is what defines the presence of this molecule. And 
then if you have a mixture of molecules like any real odor, then you get some sort of 
super position, if you like, on the different patterns of responses corresponding 
different odors and that's the code. That's the Olfactory code in the periphery of the 
nose, what's called a Sensory Epithelia, whether the receptors are stored.

Speaker 2: Then what happens is that these signals go further in and somehow have to get decoded 
by the brain. So one paper I've been working on that I'm kind of very excited about is 
when you think about this problem in [inaudible 00:13:12], and say, oh, well, you get all 
these receptors, they're responding with some very complicated pattern. So what the 
brain really needs to do is implement decoder of this pattern of response. So, some very 
exciting insight that Scott recently with that postdoc of mining, VJ Singh, who is a 
postdoc in the Computational Neuroscience Initiative that I direct here at Penn. Is 
actually, it's more informative if the receptor doesn't respond. So that silence, is actually 
tells you more about odors in the receptor. Silence and the receptor tells you more 
about the ordor than the actual response. Let's see why. Okay, let's suppose you have a 
receptor, that happens to bind to 500 different molecular shapes. So, right. So any one 
of those 500 shapes would evoke a response. So suppose the receptor doesn't respond? 
Then I know for certain that none of those 500 molecules were there. If the receptor did 
respond. I know it's one of those 500 but I don't know which one.

Speaker 1: Right.

Speaker 2: Right. So I still have a lot of work to do, to figure that out. But if it didn't respond, they're 
all eliminated. So we call this estimation by elimination. And it turns out that we've been 
able to devise a very, very efficient algorithm for decoding combinatorial odor coats of 
this kind. And then we've been able to show that you can write down a simple neural 
network that would implement this algorithm. So we're now actively thinking about 
whether this is the algorithm implemented by circuits in the brain, [inaudible 00:14:41], 
decode orders said, you know orange is orange and rose is rose or that kind of thing.

Speaker 2: And we have some now evidence from both human and mouse behavior. That's, so this 
theory makes various predictions. It makes, the kind of predictions it makes, is that, 
suppose I give you a complex odor consisting of 30 different odors, 30 different 
molecules, right? And then I remove one of them. Can you tell it's absent, right? That 
seems like a tough problem. So this kind of theory of decoding predicts the kind of, cliff 
where below a certain complexity of the odor. If it has fewer receptor components, you 
can basically do this perfectly. And when you reach a certain threshold, it will tank your 
performance will tank. So, there's some interesting evidence from both human and 
mouse behavior that might be pointing in the right direction to this or this theory would 



be perhaps justified. So what, so that's one thing I'm thinking about. I think it's sort of 
conceptually interesting.

Speaker 1: So when you're in this alley, like does your mind run through all these processes 
happening? How does that-

Speaker 2: I suppose. I imagine so. So, nothing I said just now had to do with memory yet. Right? So 
what happens is that after these signals go to the Olfactory Cortex, something further 
happens where these signals get sent out of the hippocampus or elsewhere in the brain. 
And something happens to pull in the entire complex stored memories from some 
previous time, with all the feelings and the percepts and things that go with that. Very 
little to essentially nothing is understood about exactly how that happens. But, what I 
would imagine is that you get this thing in your cortex that decodes, let's say roles or 
indeed the smell of that alley. And this then gets transmitted to another area where 
you'd have something like what's called Associative memory.

Speaker 2: Associative memories are kind of memory where if you have a partial memory, it 
[inaudible 00:16:29], back everything else. We know different kinds of mathematical 
models that implement this kind of thing, where you have some network of neurons and 
the memory is some pattern of their firing and then you kick it till say some fraction of 
the patent appears. It can complete the pattern and get the rest of it so that it's known 
how such things may happen right. It's not proved that those models describe what 
actually happens in the brain. But if you wanted to imagine a process that you would 
decode, let's say rose, that information gets passed on to the next stage of the brain, 
let's say in hippocampus or something. And this kind of associative memory kicks in to 
pull back the whole complex pattern of firing in your brain. That represents for me, that 
school bus in Bombay, that kind of thing. So, unimaginable or something like that. 
Anyway, it's kind of exciting. And if you're-

Speaker 1: How do you suss out what projects you think are worth your time?

Speaker 2: Well, they have to be interesting. Life is short. And how do you suss out what's worth 
your time? So, for me the fundamental thing is that, I had fun, exciting or mysterious, 
right? Why did I go to science? It's because I like wandering into places where stuff is 
there that people haven't seen before. And I like seeing it right. And I like reporting on it 
and that kind of stuff. You have to, make a living. But really I want to understand it. I 
want to see new things. So for me it has to be interesting. It has to be novel. It has to be 
different from what I knew before. And Olfaction is something where very little, is 
understood from the theoretical point of view. That's why I'm interested in the subject. 
It's hard to diff, it's one of these things that suppose someone says, "what makes a thing 
cool?" It's if you think about it, it's Kind of hard to know exactly what makes a thing cool.

Speaker 2: But in science, there's such a thing as cool. Some things are cool. That some things feel 
pedestrian. I think it feels pedestrian. If it's kind of known and then put in the next brick 
in place, right. You know the answer to three decimal places. Now you're going to work 
out to four, you know how to calc-, I don't know. You know how to do something with 
five neurons. Now you're going to do with six. The next step it feels like a brick put into 



place. That doesn't feel cool. What feels cool is you feel, like you sort of, breaking 
through into new space. It's conceptually different.

Speaker 2: Having said that, most of day to day sides is just putting bricks in place. So there's a 
balance here because if you just keep looking for that sort of extreme novelty, mostly 
nothing works out. Because, so there's a balance of, you have to keep putting the bricks 
into place. Actually the way my PHD advisor described it is, in science we have a wall in 
front of you. You can't get through it. You take out your hammer and you go to top, top, 
top, top, top. And you just keep going. And eventually one of the bricks will go through. 
So the sort of the day to day work of doing this at incremental progress sets the ground 
so that your mind is prepared. So it can recognize the door when you see it. All right. So, 
but it's those doors you want. So for me the door is the novelty. That's a completely new 
space. You're seeing new things and stuff like that.

Speaker 1: That's an interesting way to put it. And it sort of like your role would be to discover the 
door, and then what we do with the door is sort of left to everybody else.

Speaker 2: Well that's, I mean that's, so science is a community, right? So the way science works is 
that somebody figures out that something neat and new can be done in some area. So, 
they're just one person. So, they do something and then the wisdom of the community 
kicks in. Lots of people. If it's cool enough either, especially the young people will pile it. 
Oh, that's neat. I want to think about that. And some people, one person will do this and 
that and builds up and eventually there's an entire additional step, so that's the normal 
process of science.

Speaker 1: Is there a distinction between, is it cool and is it important?

Speaker 2: Yes, I suppose, but, actually I'll take that back. I think cool was much more important 
than important. Because people's perception of what's important keeps changing. Right. 
A thing that, it seems like the critical problem to solve in one decade doesn't feel like a 
critical problem to solve in the next decade. There are things like that.

Speaker 1: Yeah.

Speaker 2: Sometimes, I mean, I have to say this. Is curing cancer important. Of course it is. Right? 
We know it's important, right? So there are some things like that, that are clearly 
important. Earlier on in this discussion, I think I said that some problems in theoretical 
physics like understanding do black holes, destroy information, this kind of thing. Right? 
That's considered a big and important problem, but it's also cool. So my sense usually is 
that things that we perceive as important are also cool. The coolest has to do with the 
fact that there's something you don't understand about them and if you'd understood 
them, they'd be solved and then they wouldn't be important because they'd be solved. 
Right. I mean, so I actually-

Speaker 1: So they're sort of one in the same.



Speaker 2: I think they're one and the same, people often when they think about what they want to 
solve or to work on, they think about, I want to work on a weighty subject, but I think I 
actually did this wrong way to think about it. You should work on an interesting subject 
and interesting things are, will turn out to be important or if it really is important, they'll 
be something interesting in it. Right? I mean, there's also the practical matter that the 
science is hard.

Speaker 2: Like, actually anything in academia is hard. Doing history is hard, doing literally 
announce is hard. But Science is hard too. And, you need to have the energy to go 
through the day to day when nothing works and most of the day is slugging through. 
Nothing works, everything breaks, your calculations don't work, the experimental rig 
breaks. You got to get through this day to day. One of the thing that sustains you is if it's 
interesting, right? I think typically, I think for most people important is not enough. You 
have to feel that calling because it's so interesting that you want to be doing this. And it 
may be hard, but you're going to get through it because in the end you'll be at the peak 
and you'll get the great view, that kind of thing. So I do think, cool is more important 
than important, but maybe I'm saying that because things are important, contain, cool. 
There's some circularity there.

Speaker 1: So what is an odd hobby that you would say you have?

Speaker 2: An odd, hobby? Good God. I used to have hobbies, but, then, well so I used to play 
guitar all the time, I used to read books, I used to make furniture a little bit and things 
like this, but then the kids arrived. And these days, I go home, I talk to the kids, we go 
out and do stuff. You come back, the odd hubby. What's an odd hobby? It's the oddness, 
that's really hard to come by. Can I think about that?

Speaker 1: Sure.

Speaker 2: What's odd?

Speaker 1: What's important?

Speaker 2: What's cool? It's all cool things, that I used to play the guitar. But, let me think about 
that because,

Speaker 1: Sure.

Speaker 2: Because not having an odd hobby is going to make me sound boring.

Speaker 1: It's okay to not have an odd hobby.

Speaker 2: Yeah. So, you know,

Speaker 1: but it's always a delight when people do and you would never guess it.



Speaker 2: Yeah. I mean, the thing is that in some ways my job is my hobby. That, so that's the 
funny thing. So I don't feel the need to have a hobby that's a release from what I'm 
doing because when I was seven, what I thought would be the coolest thing I could do in 
life was, if I somehow managed to be allowed to spend 24/7, doing kind of science. So, I 
wouldn't have even call it science.

Speaker 2: That's figuring out stuff, then it would make my day, what do you know? I get to spend 
24 /7, roughly speaking when I'm not teaching and running [inaudible 00:24:43] the 
kids, right? Figuring out stuff. Yeah. I don't know. My tap is full. Right? I mean, I enjoy 
doing that. I enjoy, I like playing music and I like reading, right. I like arguing about all 
kinds of philosophical things. And so I like traveling, but none of these are odd. But I find 
them all interesting, but they're not quirky I think in the way that you're, I think you're, 
looking for, like picking one's nose or something like that. But I pick my nose and the 
same with other people, pick their nose, not as a hobby.

Speaker 1: What is the favorite place you've traveled to?

Speaker 2: I have traveled to so many great places. It's hard to pick an absolute favorite, but I'll 
have to recite several of different kinds. So for-

Speaker 1: Rattle them off.

Speaker 2: or my, so, when I got married, my wife and I were both graduate students and poverty 
stricken and all that stuff besides my wife instantly got a Fulbright fellowship. She's 
actually a professor here too. Her name is Heather Sharkey. She's a professor of Middle 
Eastern history.

Speaker 1: Oh wow.

Speaker 2: So, she instantly got a bunch of fellowships to go off on her field work. So she 
disappeared for a year so we didn't do honeymoon. So then at the end of the year, and 
she was in Norway, so I showed up there and we kind of use buses, planes, boats, all 
manner of conveyances to make our way as far north as possible on land. We're 
crossing fields, it was just so cool. So beautiful up there in Norway. And then we wound 
up in this town called Alta that was, above the Arctic circle or something like that.

Speaker 2: Anyway, it was daytime, all the time and it was full of wildflowers and petroglyphs and 
the occasional reindeer. It was really kind of magical. Another interesting trip that I did 
to the far north was, this conference that was held in the Svalbard islands. Svalbard is, 
about as far north as you can go. After that it's the North Pole and there was a 
conference there and the conference trip, conferences, always have little trips, was 
looking for fossils with pack dogs at the base of a [inaudible 00:27:04] that was cool. So 
those things I really enjoyed. Then, a trip we did a couple of years ago, with the whole 
family to Kyoto was totally magical. The, role of these, sort of moss gardens and Zen 
temples and things like this, unbelievably beautiful. I loved it. The kids loved it, we all 
loved it. So we're actually going to go back this summer ...



Speaker 1: That's perfect.

Speaker 2: And spend a couple of weeks there. Actually, I have a conference that the family will 
come and they get to go to the Zen temples. I get to go to the conference, but, I'll get 
the weekend at least. So that was very interesting. The one time, again before the kids 
were born, we were in Mexico City and it was nothing like what I'd imagined. And, the 
food was totally different, the Mexican food than I had eaten in the states and, 
[inaudible 00:27:58]water, which is on these pyramids sites. It's just a shockingly 
impressive. So I thought that was a very interesting trip because I knew very, very little 
about Mexico as a place, before I went there. And it was, what was really interesting 
was the amount of pride people seem to take in the Aztec heritage. There's the Spanish 
heritage for that, the [inaudible 00:28:24], but some other identity really is hybrid. And 
my host there who go to Tecopa, Tecopa is a [inaudible 00:28:32] name. So he is and his 
family, spoke [inaudible 00:28:37], and I'd never met anybody like that. His Dad's 
favorite snack was chocolate covered ants. Do you see?

Speaker 1: It's a very progressive snack.

Speaker 2: In all kinds of ways, right? I mean, because they say that the best way to keep down 
obnoxious insect is If humans could eat it, then wipe it out immediately. Of course, not 
ant are obnoxious, but you just-

Speaker 1: If you can do it with chocolate in the meantime, then all the better.

Speaker 2: All the better. Yeah. Yeah. So we've also traveled in North Africa, Tunisia and Egypt and 
Israel or Turkey, last summer was totally impressive. And all over Europe, India, China, 
Korea. Oh yeah, yeah, yeah. There was this one, Christmas. So I, was going to the Seoul 
National University, to go get some seminars and it was around Christmas time and, 
Heather decided that, she's never been to Korea, so she was going to show up on 
Christmas.

Speaker 2: It was bitter, bitter cold, and we're vegetarian. And on Christmas day we had dinner at 
this huge vegetarian Buddhist feast in one neighborhood of Seoul. That was a 
remarkable meal and that was a remarkable visit. So that, stands out in my mind as, 
really special. I mean, these things are all very different, so as an Florence is a beautiful 
place to visit, but it's sort of somehow, Paris is a beautiful place, but it's in the class of 
places I've imagined because I've read about them or, I've seen pictures, but these are 
all places where I hadn't imagined many of these things because, I've never read about 
them.

Speaker 1: Sure.

Speaker 2: [inaudible 00:30:27] showing up. And it was just like nothing I had imagined before.

Speaker 1: Do you have a favorite vegetarian dish?



Speaker 2: My favorite vegetarian dish would be Yoghurt Rice. It, well it's comfort food from the 
South of India. I'm from the South India.

Speaker 1: Yeah.

Speaker 2: So this is probably the analog of Mac and cheese for a [inaudible 00:30:45], product in 
this country. So the way we make it is firstly you get rice and then the, what you add to 
it is, in a lot of your work, like for a couple of people, three people, you may take the 
whole Tub of yogurt, you dilute it a bit. So it becomes, not so thick but sort of more 
liquidy, then what you do is you blend it with the spice, in Hindi is called hing. In Tamil is 
called perungayam. And the only word, I know for an English is the Latin word [inaudible 
00:31:13], because that's somewhat fitted smell actually I think it comes from the resin 
of a pine tree in Afghanistan or something like this.

Speaker 2: Anyway, so you take this thing, maybe it adds a tastes that Umami like, I'm not sure. But 
anyway, so you add, as you add [inaudible 00:31:27], and you sort of mix it in, then you 
should grate ginger into the thing and into the mixture. Then you should. So, you take 
mustard seeds and so in sudden improving, there's a lot of cooking where you take 
seeds of different kinds of spice seeds, like cumin seeds and mustard seeds and sesame 
seeds, et cetera. And you fry them lightly in oil that brings out the smell and sort of 
spreads into the oil. Then you fry the mustard seed, so the mustard seeds when you fry 
them. You should wait until they go papa, papa pop. They start popping and the 
moment they pop, you should pour them into the, whatever you put. The procedure's 
called, translates to pop and pour, which is an excellent description of exactly what you 
do and [inaudible 00:32:11], you pour them into the thing. So then, and you mix it all up. 
Then if he has something called a, well it translates to curry leaf. So curry leaves have 
nothing to do with turmeric and what gets called Corey in the west is any spice mixture 
that contains turmeric, which is yellow.

Speaker 2: So, but in India that isn't called Curry, right? That's just you. It is whatever set said 
mixtures you put it in and the yellow stuff is turmeric, right? So a curry leaf is a kind of 
leaf, which gets used in South Indian food. Kind of an analogy to how Bailey's get used in 
Italian cooking as in, the add a fragrance in a flavor. You don't have to eat them, but 
they aren't that frequent. So then if you have any curry leaves, you should put that into 
a final touch. It you feel like it. Is if you have any audit doll, it's a kind of doll, again, dolls 
[inaudible 00:32:58], of these lentils. You can also fry those and they becomes sort of 
crunchy and nutty in their flavor. And if you add, those as topings that it gives this nutty 
crunch that it can, [inaudible 00:33:05], then you have a mixture, you pour all of this on 
the rice, you mix the whole thing up and it leave Mac and cheese and the dust.

Speaker 1: What is you're favorite place to be on campus.

Speaker 2: On campus. Oh, I think my favorite location, which I do not get to go as to as much as I 
would like is the, what is it called? The Art History Library, whatever that place is called. 
What's that building? The very, very fancy building that's on the college group.



Speaker 2: Thank you. Right. I think of it as the art history, like the Fish Fine Arts building now that 
is beautiful, just gorgeous place. And when I was assistant professor, I would sneak in 
there and they would let me pass even though I was just a Physicist and I would sit there 
and work. And I tried to get a camera in there, but they wouldn't let me, because I don't 
have street cred in art. Anyway. So, but I haven't had a chance really to, spend much 
time there for years now because, again, my research group has grown quite a lot. So 
because of that I wind up eating lunch with the group and every minute I have is 
accounted for by talking to students and postdoc and stuff like that. But I kind of miss 
that. I really like the place. [inaudible 00:34:22],think place I like is the bio pond.

Speaker 1: Absolutely.

Speaker 2: Turtles and that kind of stuff and a nice place to go visit. Yeah.

Speaker 1: Hard to be disappointed by turtles.

Speaker 2: Hard to be disappointed by turtles. I wonder where they go in the winter.

Speaker 1: I don't know. Yeah. I've wondered about this.

Speaker 2: Maybe we can bring someone on and ask him.

Speaker 1: Yeah, no, absolutely. This is a mystery that deserves solving [inaudible] drive the thing. 
Are they going to get-

Speaker 2: Discover that door? Yeah, exactly. I'm still thinking about the odd hobby I wonder what I 
have is an odd hobby?

Speaker 1: Well continue to think about it.

Speaker 2: Yeah.

Speaker 1: What's a good movie or TV show that you've watched recently?

Speaker 2: I can tell you the TV shows I've watched recently, whether you'll think they're good or 
not. So, we are serial addicts of the flash. We don't have TV in the home, because most 
of the stuff seems complete garbage and I hate flipping channels, but we do get Netflix. 
So we wait until the previous flash visual is out of date and then it appears in Netflix and 
then we go to every night the next episode. So we went through the whole series of 
[inaudible 00:35:37] flash right now I like, I like Flash or I mean the science is totally 
goofy. But somehow entertaining for sure. We've also been going back and watching, I'll 
just use, we love MacGyver.

Speaker 1: Oh,

Speaker 2: I love MacGyver.



Speaker 1: That's not an odd hobby, but that is hard.

Speaker 2: Okay, great. I'll, accept that as the odd hobby. We went higher MacGyver, opus. It took 
work. I've got to tell you, there are a lot of seasons and a lot of episodes each, but we 
worked at it? Every night? We watched an episode of MacGyver. I love that show 
because you know what, sir? He's tough. He's this, he's smart and everything, but you 
know what, he's a nice guy, right? It's, I really like it, but he's not, mean. He doesn't like 
using guns. He doesn't feel you need to use guns. you should be able to sort of get, he's 
a spy and stuff. Right? And he's very dangerous,

Speaker 1: You're really selling me on MacGyver.

Speaker 2: MacGyver is great. And then he's improvising with stuff of patches up the nuclear 
reactor with chewing gum. You know, I can do this is the American spirit like I can do, 
but be a nice guy. So I like that show.

Speaker 1: Okay.

Speaker 2: Unfortunately, it's off Netflix now I don't know why. Otherwise we'll be watching it 
again. So Flash, MacGyver, what else did we watch? Sherlock Holmes Opus. I actually 
prefer the older Jeremy Brett version. Been through that several times now. So it's hard 
to watch. So we watch the newer version with That Cumberbatch, that was good.

Speaker 1: Any of the shows?

Speaker 2: Avatar. The last airbender, not the movie, which is terrible,

Speaker 1: Not the movie,

Speaker 2: But if you haven't seen it, there was a Nickelodeon cartoon series, called Avatar the last 
airbender.

Speaker 1: Oh, I remember it.

Speaker 2: Oh, okay. That's brilliant. I think that's really great.

Speaker 1: I gave up on it about halfway through though.

Speaker 2: No,

Speaker 1: but everybody raised that it was good the whole way through.

Speaker 2: It was really, really good. And it got more and more impressive as the seasons, as the 
four seasons ...

Speaker 1: It's the Nickelodeon thing that throws you.



Speaker 2: Yeah, right. Because you're expecting, complete, well expecting garbage. But this thing 
was really, really good. The way I originally encountered it is, let's see. Heather, my wife 
was on, at a conference in North Carolina and the kids and I joined but then, I had the 
job of entertaining them and was that, which said, we'd done all the museums, we'd 
done all the merry go round and play mines. What would I do? And I found a 
blockbuster, it's still existed. And I found this one CD of Avatar, the last airbender.

Speaker 2: So we watched totally hooked and looked through the entire Opus from beginning to 
end. God knows how many episodes there are. One of the reasons why I found that 
show actually impressive is that, just to remind you, the protagonist did the chief pro-. 
There's a story in with it, there's been a genocidal war when a fire nation wipes out the 
air nation, blah, blah, blah. And the Avatar shows up. And he turns out to be a kid. He's a 
pacifist, so he doesn't want to fight in particular, he doesn't want to fight the fire nation 
and kill the fire Lord, who's Archie bad guy here in the Hitler, like character, right?

Speaker 2: Because well, he doesn't think you should take anybody's life. So he, throughout the 
show, he's struggling with this idea that he doesn't believe that it's okay to take 
anybody's life, but that if he doesn't act, all these people will die. And so part of the 
reason I find this so deep is, I grew up in India, in a family that's Hindu and Hindu and 
Buddhist ethics. There's a great deal of discussion of the idea that things are often not 
good and evil, that they're often actions in which you are doing something that you 
know is not good, but it's to prevent something that's a much greater evil. So in fact, in 
the Bhagavad Gita, which is, one of the texts in the Mahabharata of support, the, what 
happens is that the protagonist, [inaudible 00:39:51], with the lead warrior of the good 
side, the Pandavas, it's the start of the great battle on the battlefield. Kurukshetra and 
he has his army and the other side, the bad side, [inaudible 00:40:06], has its army.

Speaker 2: But, usually in any Hindu ethical situation, the good side, we'll have bad people in it. And 
the bad side, we'll have good people in it. And this is the ethical problem, you're not all 
bad. And you're not all good. Right? That's the problem. Anyway, so [inaudible 
00:40:21], looks at this army and sees that there are good people including people he 
loves and respects who are fighting on the other side for complex reasons. You know, 
life is complicated. That, and he realizes he'd have to kill them. And he says, I can't do 
this. And he lays down his arms and says, I will not fight, which is indeed the traditional 
position in Hindu ethics that, you shouldn't cause harm. So you shouldn't take, violence 
is bad.

Speaker 2: So at that point, his charioteer who is Krishna, who was an Avatar officiated the 
preserve the universe, turns around and sings the [inaudible 00:41:00]. So that's the 
whole thing to explain why he should fight. Right? Which is an unusual position in Hindu 
ethics. And the explanation he gives is like the, what plays out in Avatar, the last 
airbender and the argument he makes is that in life, most decisions are in the gray. Very 
few things, choices you make are ambiguously good or bad. Everything has shades. And 
you have to decide where your duty lies, right? And sometimes you have to take on the 
error of doing harm because through inaction you may allow much greater harm to 
occur. So there's this very complicated discussion of that ethical choice and then how 
you make the decision as to where your duty lies and should you action, do you act, etc.



Speaker 2: And I was amazed to see that something as goofy as a kid's show. In avatar last 
airbender actually played out this very discussion in some places very explicitly where, 
Ang the Avatar of this show, so calls back his past lives and has conversations with them 
as to the correct ethical choice. I thought it was actually amazingly subtle and 
impressive, especially for kids show. Right? Right. So I thought this was actually an 
impressive achievement. There was a followup they made about the next avatar named 
Kora, which I liked less. It was much[inaudible 00:42:31], the Avatar, the last airbender 
was very, funny. And, as he managed to take everything with a light hand as opposed to 
getting ponderous of the sequel ponders you might call this a absorbed or goofy hobby 
to watch these kinds of kids cartoons, and reading deep philosophy to them.

Speaker 1: Only about, and final question. What gives you hope?

Speaker 2: Well, so this is the time that it's hard to have hope, but, at least to me, I find the 
situation this country deeply distressing. It makes me sad. I'm having trouble reading the 
news. I've had some trouble reading the news for two years. I think we are in very bad 
oral shape as a country. We've forgotten. What we as a people mean by good versus 
bad behavior, ethical behavior, why it's important to speak up against unethical 
behavior.

Speaker 2: Even if people are in your side or they're unethical, you have to speak up because that's 
the basis of civil society. So I think we've forgotten that and turned into kind of two 
tribal cabs and, this kind of thing. I, it's just painful to me. I'll get to hope in a minute. To 
me it feels like a great nation, committing suicide by focusing on the wrong things and 
destroying things. The university system and the social consensus and stuff like that, the 
things that made U.S. Great are being destroyed in my opinion. And I'm saying this as a 
naturalized citizen, right. I'm Indian of origin. There are many, many great things about 
India, and there are many great things about the United States. So I feel like I can 
appreciate some things about the United States that Americans don't appreciate.

Speaker 1: Sure.

Speaker 2: Because they're different and I've seen them from, the outside and the inside. I think 
that the U.S. is in the process of destroying the can do mentality in the sense that, the 
sense of opportunity and optimism, the sense that in the end, you come together as a 
political consensus. Somewhere in the middle you won't get everything you want. You 
can't have to kill off your opponents to the fact that you come to some kind of 
compromise. All the things getting lost. I think that gives me some degree of hope is 
actually, what I see in the high schools, because my son's in high school and, so as my 
daughter and the level of if you like, social and political awareness amongst these 
students, he's in one of the public high schools aren't in the mainland right. Is much 
higher than what it was when I was a student.

Speaker 2: Basically, I spent my high school years, I didn't care about politics at all. Right? I liked 
reading novels and I read novels. I liked thinking about all the science fiction stories I 
read. I read science fiction story and the politics is, just completely irrelevant. Right? But 
that's because they were good times of a certain kind. The students in my son's high 



school, they're all totally politically engaged. They all know what's going on. There are in 
his classrooms, enormous and vigorous debates about the relative virtues of, capitalism, 
socialism, communism. There are actual students who will say that they're, a minority 
who declare themselves to be Communist. I think they don't really know what 
communism is or was or there were issues there, put it like that. Right.

Speaker 2: But what they're really doing is they're conducting a critique of capitalism. Right. Which 
has its problems. Right. Right. It's not all, it's not golden. Right. That's why we have the 
political turmoil right now. Capitalism has clearly failed to deliver for a large number of 
people and they're upset, not unfairly. So. And so there's a whole body of the students 
and have his client in my son's classes who conduct their critique, not always fully 
informed.

Speaker 2: They're just high school students who they know some stuff and everything, but adults 
to keep their mouth shut, let the kids do their thing. And there are other students who 
conduct a sort of vigorous defense of the, taxes should be low and you know, you 
should let people, yeah. That, that will then that's good too. that is a point of view and 
they should have it out. I never had the number of discussions I had like that in high 
school was zero. Right. I think this is important. And, I think they will grow into, there's 
also a much greater awareness of things like climate change, yeah. that's an existential 
problem, I think for humanity and the planet. So I think the, the kids in high school 
understand this much better than the people who are older than them. So I think 
there's some hope that we will see a change in that regard in the coming years.

Speaker 1: This podcast is a production of the Office of University Communications at the 
University of Pennsylvania. We hope you'll join us again soon for another session of 
Office Hours.


