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July 1, 2008 

Tweezers Made of Light Beams 

Using beams of light to hold molecules in place or tug at them, researchers have 
directly measured the strength of protein chemical bonds and could tease out more 
cellular secrets. Cynthia Graber reports  

[The following is an exact transcript of this podcast.] 

Imagine tweezers so fine that you could reach right into a cell and manipulate individual 
molecules. M.I.T. researchers have created such a tweezer, using beams of light. The 
tweezer is so precise it’s been used to determine how strong the chemical bonds are between 
two protein molecules in a cell. The research was published in the June 30th edition of the 
Proceedings of the National Academy of Sciences. It builds on work published last fall, when 
the same scientists demonstrated that so-called optical tweezers could pick up and move cells 
on a microchip. Scientists wanted to investigate protein bonds to get a better understanding of 
the forces that give cells structure and the ability to move around. 

They used the light-beam tweezer to pin one type of protein in place. Another beam tugged at 
a second protein, which eventually broke completely away from the first. By knowing the 
energy necessary to break the bond, the scientists were in fact measuring the strength of that 
bond. Researchers say the tweezers can be applied to hundreds of other protein interactions 
that make up the cell’s architectural skeleton—potentially teasing out secrets of how cells 
work. 

—Cynthia Graber  
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July 2, 2008 

Sea Bacteria Produce Methane 

Scientists thought that only bacteria that live where there's no oxygen produced 
methane, a greenhouse gas. But new research shows that ocean bacteria also give off 
the gas. Karen Hopkin reports  

[The following is an exact transcript of this podcast.] 

Methane is a greenhouse gas that traps heat even better than carbon dioxide. It comes from a 
variety of sources, including fossil fuel production and even farming. Cows give off methane, 
ya know, after they eat. Even the surface waters of the ocean contain substantial amounts of 
this gas. But where that marine methane comes was a mystery. Until now. 

Scientists collected seawater off the coast of Hawaii. And they found that bacteria that live in 
these waters scarf up certain phosphorous-containing chemicals, and then release methane 
as a byproduct. The results appear online in the journal Nature Geoscience. What’s surprising 
is that scientists had previously thought that methane’s only produced by bacteria that live in 
places where there’s no oxygen, think of the smell you associate with a swamp or with the 
muck at the bottom of a murky pond. This marine methane could contribute to global warming 
by adding more greenhouse gases to the atmosphere. What’s worse, the hotter it is, the more 
stressed these seafaring bacteria get, and the more methane they’re likely to put out. Which 
was certainly not the kind of feedback that atmospheric scientists were hoping to get. 

—Karen Hopkin 
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July 3, 2008 

Connectomics: Mapping the Nervous System 

In an effort that in some ways makes the human genome project look simple, scientists 
are attempting to map the trillions of connections among neurons in any person. 
Cynthia Graber reports  

[The following is an exact transcript of this podcast.] 

It took 13 years and countless hours of research to unravel the human genome. Now 
neuroscientists want to do their field’s version. A small group of researchers is advancing the 
emerging field of what they call “connectomics.” As genomics moved from individual genes to 
the entire genome, so connectomics wants to take us from individual neurons in our brain to 
the connections and wiring in the entire nervous system network. That involves nerve cells, 
the axons that stretch out like wires, the synapses that transmit information.  

It’s a daunting task—you have about a hundred billion neurons in your brain. Connectomics 
wouldn’t be possible without computer processing and imaging. This allows researchers to 
look at a maze of axons in a sample and determine just which axon is connected to which 
neuron. It’s as complicated as it sounds. Jeff Lichtman is a Harvard scientist whose lab is at 
the forefront of this effort. He says detailing the connections in a single human brain would 
require data storage equivalent to Google’s entire collection. But the effort’s underway. 
Lichtman says Connectomics could teach us how the brain processes information, and how 
we develop and learn. Which, he says, is what makes us human. 

—Cynthia Graber 
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July 7, 2008 

Vaccinate Networks, Not Everyone 

By vaccinating those individuals with the largest social networks, whole populations 
could be protected from disease outbreaks more efficiently. Karen Hopkin reports  

[The following is an exact transcript of this podcast.] 

You’ve probably heard of the whole six degrees of separation thing. It predicts that, on 
average, you’re no more than six links away from any other person on the planet. Like your 
roommate runs into a woman whose brother is a writer for Desperate Housewives. Which 
means you’re only six invites away from having lunch with Marcia Cross’s nannies. 

The concept stems from the fact that people have social networks, and those networks tend to 
intersect. But the importance of this “small world” phenomenon extends beyond whose email 
address you have on your Blackberry. Now scientists think they can take advantage of these 
networks to design more efficient vaccination programs. 

According to an international team of physicists, the most effective way to protect a population 
from disease is to immunize people who have the largest networks. If you can keep the most 
highly connected people from infecting their friends, neighbors, co-workers, you can halt an 
epidemic. And you may only have to vaccinate half the number of people you would normally. 
The findings will appear in an upcoming issue of Physical Review Letters. The biggest 
problem with such a program—people are bound to feel left out when they’re told that they 
don’t need a shot. 

—Karen Hopkin  
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July 8, 2008 

Bumpy Whale Fins Outperform Smooth Turbines 

Whale and dolphin fins, flippers and tails are bumpy, which produce disturbed wakes 
that increase lift and decrease drag. Engineers are taking note. Cynthia Graber reports.  

[The following is an exact transcript of this podcast.] 

Whales and dolphins were molded by evolution to glide through water. We’ve been trying to 
create streamlined designs ourselves for structures such as wind turbine blades. Now 
researchers are examining the flippers, fins and tails of our water-dwelling cousins to learn 
how to improve engineering designs. Dr. Frank Fish—yes, that’s really his name—from West 
Chester University in Pennsylvania presented this research July 8 at the Society for 
Experimental Biology’s annual meeting in Marseille. 

Here’s one example of the way Dr. Fish’s research is being applied. Whale flippers have a 
bumpy edge. This makes little sense to engineers. They’ve designed structures like wings and 
blades that ensure a steady air flow. But it turns out the unsteady flow over this more complex 
shape increased lift and reduces drag much better than any previous manmade design. It has 
to do with something called vortices. These are small tornado-shaped water formations in an 
animal’s wake. The bumps on a whale’s flipper help form vortices that generate more lift, more 
smoothly. Engineers are using this insight to design an entirely new wind turbine blade—so 
that we can generate power from wind as efficiently as whales and dolphins fly through the 
water. 

—Cynthia Graber 
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July 9, 2008 

Ritalin Dose Changes Effect 

Research with rats finds that Ritalin at low doses encourages neurons to fire together, 
but at high doses it's just another stimulant. Christopher Intagliata reports  

[The following is an exact transcript of this podcast.] 

Doctors prescribe Ritalin to hyperactive kids to calm them down and increase their attention 
span. And college kids have taken to using Ritalin to concentrate when they hit the books. But 
it hasn’t been clear how the drug boosts focus. Now a paper in the journal Biological 
Psychiatry suggests how it might work. 

Neuroscientists dosed rats with Ritalin and had them perform the kind of working memory task ADHD patients have 
trouble with. At the same time they measured neural activity with tiny electrodes implanted in the rats’ brains. At low 
doses, Ritalin primarily affected the prefrontal cortex, jacking up its sensitivity to signals coming in from the 
hippocampus. And here’s how the drug seemed to help with attention—it strengthened choruses of neurons firing 
together and put a damper on scattered, uncoordinated activity. 

But at high doses, the prefrontal cortex tuned out, and Ritalin’s effects were similar to those of 
other stimulants. The rats lost their cognitive edge and they became hyperactive, sniffing and 
licking repetitively. So Ritalin shows you can indeed have too much of a good thing—to the 
point of distraction. 

—Christopher Intagliata    
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July 10, 2008 

Window View Beats TV for Stress 

Students with a window view of nature had lower heart rates than those watching the 
same view on a plasma TV. Adam Hinterthuer reports  

[The following is an exact transcript of this podcast.] 

After a bad day at the office, we’re more likely to flip on a nature channel than find a 
flower-filled meadow or sunny beach to lower our stress. But if you can’t head outdoors, you 
might want to at least have a look. A report in June’s Journal of Environmental Psychology 
says televised nature is no match for a good old window.  
 
In the study, University of Washington researchers had students perform a series of 
challenging mental tests. They hooked each student up to a heart monitor to record higher 
heart rates caused by the stress of completing the assignments. Some students worked in an 
office with a view of the university's tree-filled grounds. While others watched a live camera 
feed of the exact same view on a plasma screen TV. Both groups stole glances a similar 
number of times, but window-gazing students looked longer and were quicker to lower their 
stressed out heart rates. In a time of obesity and nature deficit disorders, the researchers say, 
it's important to remember that your TV may be a window on the world, but it’s no substitute 
for the real deal. 

—Adam Hinterthuer  
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July 11, 2008 

Diet Diary Doubles Weight Loss 

Dieters who wrote down everything they ate had twice the weight loss of other people 
following the same diet. Karen Hopkin reports  

[The following is an exact transcript of this podcast.] 

Dear diary: Today I ate three carrot sticks while I fantasized about eating carrot cake. Alright, 
alright, I ate three pieces of carrot cake, and never once considered an actual carrot. How am 
I ever going to lose that last 10 pounds? Well, new research shows that keeping a diary—a 
food diary—can help. According to a study published in the August issue of the American 
Journal of Preventive Medicine*, people who write down everything they eat each day lose 
twice as much as those who don’t. 

Nearly 1,700 people participated in the study. They were asked to follow a heart-healthy diet, 
full of fruits and veggies and low-fat or nonfat dairy. They attended weekly group sessions and 
were told to engage in moderate exercise for half-an-hour a day. After six months, nearly 
two-thirds of the participants had lost at least nine pounds. But the real surprise came from the 
food logs: those who simply kept track of what they consumed lost twice as much as those 
who failed to fess up. So next time you’re tempted by the clarion call of the carrot cake, stop to 
consider how it would look in your diary—not to mention on your hips. 

—Karen Hopkin 
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July 14, 2008 

Secrets of Bad Singing 

A study finds that most people actually can carry a tune fairly well--and why those who 
can't just keep singing. Karen Hopkin reports, assisted by Mel F. Louis  

[The following is an exact transcript of this podcast.] 

On the June 30th podcast, you heard some bad singing. Clearly a lot of people think they can 
sing—just look at the enormous crowds that show up to audition for American Idol. But how 
many people can actually stay in key? [Sound of bad singing.] 

Scientists think they have an answer, which they presented at a conference on acoustics in Paris on July 2nd. In the 
first part of the study, the researchers stopped people at random in a Montreal park and asking them to sing Quebec’s 
anthem. In that park, turns out 40 out of 42 people sounded as good as the pros. That percentage is surprisingly 
high. Which makes the two people who couldn’t sing especially interesting—why couldn’t they carry a tune? [More 
bad singing sound.] 

The researchers repeated the experiment, this time asking people to sing Jingle Bells. They 
then tested the bad singers’ ability to listen to some music and identify the sour notes. They 
found that the off-pitch crooners fall into two classes. Those who simply can not hear that 
they’re hitting the wrong notes. And those who can tell, but keep singing anyway. [More bad 
singing sound.] 

—Karen Hopkin, with Mel F. Louis 
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July 15, 2008 

Bright Bugs Clue for Plant Medicinals 

Natural toxins in plants can fight human diseases. Research shows that when looking 
for promising plants, a telltale clue is the presence of brightly colored insects. 
Christopher Intagliata reports  

[The following is an exact transcript of this podcast.] 

In the insect world, bright reds, oranges and yellows can be a warning: “Eat me at your own 
risk, pal.” Because colorful bugs can be toxic, they often get their chemical protection from 
nibbling poisonous plants. But these poisons can have a flip side for us—some fight cancer or 
tropical parasites that cause diseases like malaria. 

The idea that colorful bugs can tip us off to disease-fighting plants isn’t new. But researchers at the Smithsonian 
Tropical Research Institute just backed it up with science, in the journal Frontiers in Ecology and the Environment. 

They chose ten plant species that kill parasites and cancer in lab tests, and ten species that 
look similar but do nothing. Then they headed into the Panamanian jungle to survey hundreds 
of these plants for beetles and caterpillars. Turns out, they found colorful bugs on almost all 
the toxic plants but less than half of the harmless plants. And black, brown and gray bugs 
didn’t have a preference—they ate indiscriminately. So modern-day shamans scouring the 
jungle for cancer-fighting drugs might just cut down on search time by keeping an eye out—for 
brightly colored bugs. 

—Christopher Intagliata 


houamaxiao
File Attachment
sa_d_podcast_080715.mp3



 

60-SECOND SCIENCE COLLECTED BY  

July 16, 2008 

Stomach Bug May Ward Off Asthma 

A study finds that kids whose stomachs harbor ulcer-causing Helicobacter pylori 
bacteria have a lower incidence of asthma, perhaps because the bacteria train the 
immune system to behave moderately. Karen Hopkin reports  

[The following is an exact transcript of this podcast.] 

In 2005 two scientists won a Nobel Prize for discovering that a bacterium called Helicobacter 
pylori causes most stomach ulcers. One of them even chugged a glassful of the bugs to prove 
the point. But before you wash out your mouth with antibiotics, consider this: a new study from 
New York University suggests that Helicobacter might also protect you—from asthma. 

The scientists analyzed data from more than 7,000 participants in a national health and nutrition survey. They found 
that children between the ages of three and 13 are less than half as likely to have asthma if they carry H. pylori. They 
also had half the incidence of hay fever and other allergies. The results appear online in the July 15th issue of The 
Journal of Infectious Diseases. 

A hundred years ago, nearly everyone was infected with H. pylori. But the use of antibiotics 
has beaten back the bug. At the same time, asthma has been on the rise. It could be that 
encountering Helicobacter as a kid teaches the immune system how to react, and not 
overreact as in asthma to future allergens. Still, you might hold off on ordering that 
Helicobacter cocktail until more research is done. 

—Karen Hopkin 
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July 17, 2008 

Baby Boom Galaxy Churning Out Stars 

A galaxy 12.3 billion light-years away looks like it's producing up to 4,000 new stars a 
year, compared with only 10 per year here in the Milky Way. Steve Mirsky reports  

[The following is an exact transcript of this podcast.] 

Our Milky Way galaxy produces only about 10 new stars annually. But a galaxy far, far away 
is experiencing a major baby boom. It’s pumping out up to 4,000 new stars a year, and should 
become a massive elliptical galaxy. The discovery was announced in the July 10th issue of 
Astrophysical Journal Letters.  

The Baby Boom galaxy stood out because of its extreme brightness, a function of all its youthful stars.  That 
star-making actually happened 12.3 billion years ago—that’s how long it took for the light to reach us. And the 
universe was virtually a baby itself, only about 1.4 billion years old, when the Baby Boom galaxy activity 
happened. Astronomers don’t know if this is an exceptional case or if most massive elliptical galaxies actually 
formed so early in the universe’s history.  

The discovery also challenges the accepted model for galaxy formation, which has most 
galaxies slowly bulking up by absorbing pieces of other galaxies, rather than growing 
internally.  Looks like the new finding will be keeping astronomers busy into old age. 

—Steve Mirsky 


houamaxiao
File Attachment
sa_d_podcast_080717.mp3



 

60-SECOND SCIENCE COLLECTED BY  

July 18, 2008 

People Found Who Don't Use Numbers  

The Piraha people of the Amazon don't seem to use individual numbers, only words for 
relative amounts. Karen Hopkin reports, assisted by Mel F. Louis  

[The following is an exact transcript of this podcast.] 

Counting is one of the first things we teach our kids. I mean, every parent’s probably said, 
“You had better be in that bed by the time I count to three.” Followed by 
“One…two…two-and-a-half…” But counting might not be as universal as it seems. Because 
scientists from M.I.T. have found that a tribe living in the Amazon has no words for numbers. 

Back in 2004, the M.I.T. team reported that the Piraha people seemed to have terms that described “one,” “two,” or 
“many.” This was based on asking tribe members to count objects, like sticks or nuts or AA batteries, as the 
researchers laid them out. This time, the scientists had the subjects count backward as they removed things. And they 
discovered that tribe members used the word previously thought to mean “two” for as many as five or six objects. 
And they used the word “one” for anything less than that. So the words don’t stand for numbers, so much as relative 
amounts. The findings appear in the online edition of the journal Cognition. 

Although the Piraha people might not need numbers, think of what they’re missing. “A large 
number of trombones led the big parade, with an even larger number of cornets close at 
hand…” 

—Karen Hopkin, assisted by Mel F. Louis 
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July 21, 2008 

Hutterites Are Model Gene Community  

South Dakota's Hutterites are a tightly-woven community with detailed genealogical 
records--which makes them an excellent group for geneticists to study. Cynthia Graber 
reports  

[The following is an exact transcript of this podcast.] 

You may have heard of genetic research being done in Iceland. It’s a rich venue, because 
Icelanders have a limited gene pool and highly detailed genealogical records. Well, it looks 
like we have our own version of Icelanders here in the U.S. They’re called the Hutterites, and 
they live in rural South Dakota. Researchers from the University of Chicago and Northwestern 
have been studying the Hutterites for decades. Almost 1,300 members of the community 
emigrated from Germany to South Dakota in 1874. Today they number in the tens of 
thousands. They live similar communal farming lifestyles, so they experience common 
environmental influences. 

Researchers provide medical care and batteries of expensive tests in return for the 
opportunity to study community members. They have a database of information on 13,000 
people. The most recent published study on the group appeared in The New England Journal 
of Medicine. A protein had previously been linked to asthma. And scientists studied data from 
Hutterites to find a variation in the gene that encodes the protein. That’s just one of the ways 
in which researchers are trying to learn more about the genes of the Hutterites, and apply the 
results to the general population. 

—Cynthia Graber 
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July 22, 2008 

Fewer Studies Cited in Internet Age 

A study of millions of journal articles finds that the availability of info online has 
paradoxically led to fewer studies being cited. Christopher Intagliata reports  

[The following is an exact transcript of this podcast.] 

  

Not too long ago, scientists had to hoof it to the library to review the literature. And they had to 
flip through a card catalog to find that dusty old volume with the article they wanted. Not so 
today—the internet’s made things a lot easier. But maybe it’s a bit too easy. That’s what one 
sociologist writes in the latest issue of Science. 

He analyzed a database of 34 million scholarly articles and their citations, spanning six decades of research. The 
conclusion? He says articles from the online age actually cite fewer studies, from a shrinking pool of journals. And 
the same popular studies are mentioned over and over. It’s a bit counterintuitive, considering the internet’s made 
more articles available than ever before. 

So what’s going on? First, internet searches are really precise. Scientists might miss 
tangential stuff they would have encountered browsing through a print journal. And the author 
says the internet leads scientists to the most popular, talked-about research—which could 
overshadow the lone dissenter. But perhaps the joy that scientists find in arguing with each 
other can be counted on to keep the enterprise from turning into an echo chamber. 

—Christopher Intagliata 
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July 23, 2008 

Steve Ashley on the Coming Water Crisis 

Scientific American editor Steve Ashley talks about the future of fresh water and the 
steps we can take to ensure that we all have potable water in the years ahead. Steve 
Mirsky reports  

Scientific American editor, Steve Ashley, talks about the future of fresh water and the steps 
we can take to ensure that we all have potable water in the years ahead. Steve Mirsky 
reports.       

The text transcript is currently not available. Transcript will be posted about a week after the 
podcast airs. 
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July 24, 2008 

Parasites Permeate Ecosystems 

A study shows that parasites can make up three percent of an ecosystem's 
biomass--and even outweigh the so-called top predators. Karen Hopkin reports.  

[The following is an exact transcript of this podcast.] 

When you think about an ecosystem, you usually think of the big animals that live there. The 
Serengeti’s ruled by lions. And estuaries are populated by fishes, birds, snails and maybe the 
occasional otter. But there’s more to an ecosystem than meets the eye. Because a team of 
scientists from the US and Mexico has found that parasites constitute a sizeable chunk of the 
biomass of an ecosystem. 

The scientists catalogued and weighed all of the plants, animals and parasitic species living in 
three river estuaries. They found that in terms of sheer bulk, parasites represent about three 
percent of the biomass of these ecosystems. Pound for pound, one parasite—the trematode 
fluke that infects a certain snail—outweighs all of the estuaries’ birds, which are the 
ecosystem’s top predators. The results appear in the July 24 issue of Nature. That means that 
creatures you can’t see might be even more important to the health of an ecosystem, and to 
its balance of power, than the ones you can see. For example, in these estuaries, snails that 
are infected with trematodes outnumber those that are fluke-free. Now that’s what you call a 
controlling interest. 

—Karen Hopkin 
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July 25, 2008 

Girls Equal Boys at Math 

An analysis of performance on math tests finds that girls match boys. And no gender 
difference can be found among top performers either. Cynthia Graber reports  

[The following is an exact transcript of this podcast.] 

Remember when Barbie whined that “math is hard.” Maybe you got annoyed at hearing a 
popular female doll say that to little girls. Or maybe you also had a nagging suspicion that, in 
fact, boys are better at math. Well, the latest research is in, and the answer is a resounding no: 
boys are not more math savvy. The finding appears in the July 25 issue of the journal 
Science.  

Janet Hyde at the University of Wisconsin-Madison led the study. The group dug through piles 
of information from seven million students tested through the No Child Left Behind program 
across ten states. Researchers had detailed personal info on the test takers. Researchers 
checked out math tests in different grades. They took the average. No difference. Some critics 
have said that the difference only shows up among the highest levels of math skills. So the 
team checked out the most gifted children. Again, no difference. From any angle, girls 
measured up to boys. Still, there’s a lack of women in the highest levels of professional math, 
engineering and physics. Some have said that’s because of an innate difference in math 
ability. But the new research shows that that explanation just doesn’t add up. 

—Cynthia Graber 
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Abundant Oxygen Indirectly Due to Tectonics 

Bacteria oxygenated the atmosphere, but tectonics fed the bacteria. Karen Hopkin 
reports  

[The following is an exact transcript of this podcast.] 

Once upon a time, our atmosphere was a little thin on oxygen. Like, there wasn’t any. Then, 
about three billion years ago, a handful of bacteria figured out how to harvest the energy from 
sunlight to make themselves some food. In the process, they consumed carbon dioxide, and 
gave off oxygen. So the air filled with oxygen, and all was right with the world. If you’ve ever 
taken an intro biology course, you’ve no doubt heard the tale. Photosynthetic bacteria are the 
heroes who brought oxygen to our planet. 

But maybe there’s more to the story than that. Because in the online issue of Nature 
Geoscience, researchers from Australia say: the bacteria didn’t act alone. The scientists 
looked at atmospheric oxygen levels throughout Earth’s history. And they found that the 
amount of oxygen in the air spiked each time smaller land masses collided to form a 
supercontinent, like Pangea. These massive pile-ups generated mountain chains, and as the 
mountains eroded, they released nutrients into the oceans, feeding the photosynthetic 
bacteria. So the young Earth and its inhabitants worked together to produce a planet where 
you can really find inspiration. 

—Karen Hopkin 
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July 29, 2008 

Animals That Seek Out Alcohol 

Researchers have found animals that go out of their way to get the equivalent of nine 
drinks a night. Cynthia Graber reports  

[The following is an exact transcript of this podcast.] 

There are plenty of tales of animals finding some alcohol and getting tipsy. But those stories 
usually involve manmade beer or wine. There’s been no evidence of animals seeking out 
naturally fermented fruit in the wild—until now. Researchers stumbled upon the first example 
of animals looking for a drink in the Malaysian rainforest.  

The scientists noticed a yeasty smell wafting from a local palm. They saw a frothy substance, 
like the head on a mug of beer. It turns out the palm’s nectar has as much alcohol as some 
beer does. Then scientists followed two tiny mammals – the pentailed treeshrew and the slow 
loris. The critters dip into the nectar several times nightly. They regularly guzzle the equivalent 
of about nine drinks a night—though they don’t display what we’d consider drunken behavior. 
And they act as the plant’s pollinator. The research appeared in the Proceedings of the 
National Academy of Sciences. 

The pentailed treeshrew is a living version of an ancient mammal, a kind of relic of the 
mammals from which both shrews and primates –  and eventually humans – branched off. So 
this discovery could lend some weight to the hypothesis that our love of the hard stuff has a 
deep evolutionary history. I’ll toast to that. 

—Cynthia Graber 
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July 30, 2008 

Using Crop Residue for Biofuels Hurts Soil Quality 

Harvesting stems and leaves for biofuel takes away a source of nutrients for soil 
microbes that in turn produce the natural fertilizer for the next generation of crops. 
Karen Hopkin reports  

Podcast Transcription 

Welcome to Science Talk, the weekly podcast of Scientific American for the seven days 
starting July 30th, 2008. I'm Steve Mirsky. The June 18th, podcast featured a conversation 
with IEEE Spectrum editor in chief, Glenn Zorpette, and writer, John Horgan, about the 
so-called technological singularity in which artificial intelligence and computing power would 
allegedly lead to a new era in human history. Well after that conversation, we kept yapping, as 
is our habit. Glenn talked about his most recent trip to Iraq and John shared an 
anthropological take on war in general. Our conversation took place at IEEE Spectrum's 
headquarters in New York City. 

Steve: Glenn you spent almost the entire month of January in Iraq. 

Zorpette: I did do that. 

Steve: And this is not your first trip to Iraq. 

Zorpette: This is my second trip to Iraq. 

Steve: And you were there for technology reasons though. 

Zorpette: Yeah. Shortly after my first trip, I got interested in the idea of IEDs; when you are in 
Iraq, you should get used to know IEDs. 

Steve: Improvised Explosive Devices. 

Zorpette: Improvised Explosive Devices which is a, kind of, a catch all term that refers to 
roadside bombs, suicide bombs and car bombs. And so I became aware; I knew that there 
was a lot of work going on. The first time I was there was September and October of 2005, 
and I realized there was a lot going on. It was starting to get underway then, various high 
technologies and other technologies being applied to try to deal with IEDs; and since then in 
particular it's become this very large enterprise. There is an organization called the Joint IED 
Defeat Organization in the Pentagon, in the U.S. Military, which oversees research into 
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counter IED and in particular technology and technology-related research into counter IED 
and they are spending several billion dollars a year, at this point; and there is... 

Steve: And this operation has got to be fairly new, because IEDs were not anticipated, right? 

Zorpette: Well, in their most current set of conflicts; because the Northern Ireland conflict in 
the, starting in the early '70s basically [involved] IEDs, although we didn't call them IEDs then, 
but IEDs were a major part of that conflict. In 1971 or '72 there were 1,400 IED detonations in 
one year in that conflict. But in terms of the modern IED situation, they are actually kind of got 
started in Afghanistan in late 2003, I believe, and then went to Iraq, where it really it, kind of, 
took off. They hit the height. The height they were seeing was somewhere in the 
neighborhood of 3,000 IED incidents a month in Iraq. 

Steve: Jesus!!! 

Zorpette: I think that's down quite a bit to between a 1,000 and 2,000 more recently. Exact 
numbers aren't released. A bad province in Iraq, a turbulent, convulsive province in Iraq such 
as Saladin might see 800-and-something-a-month IED incidents. There could be an IED 
found, it could be an IED detonation, it's not necessarily a death. I believe that in Iraq, slightly 
over half of all combat fatalities are IED caused. I think the figure for Afghanistan is 30 or 35 
percent. So I got interested in this idea and I resolved to go back to try to learn more about it. 
It was quite difficult because understandably and justifiably it is among the most closely 
guarded and secretive things that's happening in this war. Basically, the insurgents, the 
malicious and others that use IEDs, are phenomenally adept and aggressive at using the 
Internet and any other means they can to find out about counter IED to refine and change 
their own tactics and the IEDs themselves to get around, the means being using to try to 
counteract them; it's an amazing, unbelievable cat-and-mouse game where you could see 
alterations to tactics or technology literally in a day or two. 

Steve: The things that you can talk about that you learnt while you were there and you are 
preparing an article for your magazine... 

Zorpette: Correct. 

Steve: ... are related to dealing with IEDs. 

Zorpette: Right. Yeah. The most common thing that people talk about or know about are the 
jammers. Every vehicle in Iraq now, that goes out on the roads, every coalition vehicle, I think 
most of the Iraqi vehicles, now have jammers. It is a family of these jammers—there's a 
number of generations—and those block the signals that are used to trigger what they call 
RCIEDs, Radio Controlled IEDs. These are bombs, these are set off by cellphones or garage 
door openers or keyless entry things; there is all kinds of stuff. And so the vehicles all carry 
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these jammers; and then insurgents of course, quickly went back to using other things, 
typically what they call command wire, which is a hard-wired copper wire that just lead to a 
switch typically a kilometer or so away and also to pressure plates, what they call 
Victim-Operated IEDs. It's a pressure plate, crush wire or something else—metal that's held 
apart by phone or something else, a wheel, a tire, or a foot touches it, completes the circuit, 
IED goes off. There are advantages and disadvantages of all these things. The command 
wires lead to the triggerman. So, they're going to—the insurgents have lately, I mean, a lot of 
IEDs are now, the latest countermeasure are [is] one that, I heard about when I was there was, 
there will be a command wire from the IED buried, so it can't be seen, and that'll be long 
enough so it's outside the bubble of protection provided by the jammer and then at the end of 
the command wire is not a triggerman, but a cell phone or something. So the bomb can be 
detonated from very far away. So, this is the way the game goes. They make a change, you 
know, the adversary makes the change, the coalition responds to that and on it goes. But the 
IEDs are, there are enormous variety of types and kinds. There is something called an 
explosively formed penetrator which fires a molten mass at 2,000 kilometers per second or 
more, twice the high velocity of a rifle round; it can penetrate armor; tremendously lethal, 
many fatalities. The insurgents now are often using—and even the malicious—are using 
home-made explosive[s], which the military calls UBE for Unidentified Bulk Explosive, 
because basically they can get a lot of bang literally for the buck; that they can create 
enormous explosions. I heard of IEDs that the MRAP and the JERRV vehicles—MRAP is 
Mine Resistant Ambush Protected; it's the successor to the Humvee—what's happening now 
is, most of the Humvees are being given to the Iraqi army and U.S. forces are traveling in 
these things called MRAPs; they are much more heavily armored. They are higher off the 
ground. They are designed to withstand larger blasts and they weigh about 25 or 26 tons, but I 
have heard of IED blasts so large that they flung MRAPs tens of meters, actually sent them 
spinning in the air, flung them, say 40 or 50 or 60 meters. Its amazing, the explosive force that 
they can achieve. 

Steve: So you have this little technological arms race between the bombers and bombees 
here. 

Zorpette: Right. 

Steve: You visited a, you know, in the old days there was the motor pools, now there is the 
robot pool. 

Zorpette: Right. One of the aspects of counter IED is called EOD—Explosives Ordinance 
Demolition—and these are specially trained men and women in all the branches of the service 
whose job it is to deal with IEDs when they are found; because a convoy might be going down 
a road and they just come across an IED; somebody spots it. There are some telltale sign[s], 
disturbed earth or they say [see] a glint of copper or something—that's an IED. So, they stop; 
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who do they call? They call an EOD team and these EOD teams, they do a number of a things, 
but two of their big responsibilities, one of them is called Area Response and that's when they 
are on call, they get call there is an IED and they have to go deal with it; and they also do 
something called Road Clearance and that means that they travel up and down these roads 
themselves, looking for IEDs, typically with army teams. I actually went on two road clearance 
missions, when I was there and we came across an IED on my second mission. Actually what 
happened was, we were on the main supply road, north-south through Iraq, which the 
coalition calls MSR Tampa—means Main Supply Road Tampa—and we got a call that they 
had found, a convoy had found, an IED. So we showed up there to take care of it. And the way 
these teams typically take care of these IEDs is they have robots. There are two different 
models. There is one called the PackBot, but the one they seem to favor is called TALON and 
they're about the size of a shopping cart or so, little, small and not quite that tall, and they 
have [a] very sophisticated camera and manipulator system. They have manipulator arms and 
a very sophisticated camera on it and the camera can see in different spectral bands, visible, 
infrared and so on. So, what they do is, they park their truck—the EOD teams travel in 
JERRVs (everything is an acronym)—JERRV is Joint EOD Rapid Response Vehicle—and 
these things cost about three-quarters of a million dollars before you put the defensive 
technology in. The high tech cameras, the jamming systems, you know the communication 
systems. That probably, I am sure, that brings it up over 2 million. The optical systems that let 
them scrutinize stuff alone called the Gyrocam, that alone cost about half a million. Okay so 
they park, I don't know, may be a few hundred meters away from the IED. The robot goes out 
the back of the JERRV and a robot operator [is] just steering it, driving it in real-time, using 
these cameras and things on it, just drives it to the IED, and they don't expect to look at or see 
at what they are dealing with to the extent they can. There's a lot of intelligence that goes on 
with IEDs. There's an intelligence operation near the Baghdad airport. They study IEDs there. 
They carefully categorize: Where did it come from? When did they get it? They can even—I 
believe or I have heard—that they can get an idea of who made it. Who the bomb-maker was. 
They can start to see signatures with the kind of triggering mechanism he favors; the kind of 
explosive; where they can get ideas or where the explosives are probably made. They do an 
enormous amount of forensic work basically. But when they come across one of these IEDs, 
they'll either try to disable it, if they can get a fell [feel], the bea[d] on how it works, the 
triggering mechanism, so on, they'll disable it and bring it back for further study; or if its 
nothing interesting, if it's just a garden-variety IED they've seen before or they are nervous 
about whether they can neutralize it, they'll just blow it up. So the robot in that case would 
come back, it would bring the IED back, if they're going to preserve it or if they're just going to 
blow it up in place, they bring the robot back. They put blocks of a military explosive like C4 
one, or two blocks, put in the robot's claw, the robot goes back, they place that and they 
detonate it from within the JERRV with a relatively safe environment inside the JERRV. There 
are these teams that do that, that's their job. I mean, there are these young men and women, 
you know, they're in their early 20 some of them, and they've been trained to do these robots. 
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They come from all the branches of the service and that's their job: to wake up and find these 
IEDs and blow them up with these robots. 

Steve: Do you know how many robots are out there taking care of IEDs right now? 

Zorpette: When I was there in January, there were 1,800 robots in theater in Iraq, I believe. 
They [There] are more in Afghanistan, but the number was rapidly increasing, and I was told 
that by the end of this year—this year being 2008—there will be at least another 1,000. So by 
the end of this year, there are supposed to be close to 3,000 of these EOD robots in theater. 

Steve: And your article about this is going to come out in IEEE Spectrum in... 

Zorpette: Correct, yeah, I am doing two articles. Actually I am doing an article on "An 
Overview of Counter IED" and the question I am trying to answer with this article is: Can we 
really render IEDs obsolete? It's not really an academic question, because there are many 
IED incidents and detonations in the world every month outside of Iraq. In Afghanistan, I've 
seen figures that it's well into the hundreds if not thousands per month outside of Iraq in 
Afghanistan, and all the other places like Pakistan, Chechnya, South America—[a] lot of that's 
linked to the drug trade—the Philippines, Sri Lanka, I mean all of these places have [IEDs]. In 
India there are IEDs incidents, these are the places that have large IED problems. Many 
military analysts and not just government analysts or homeland security, not at all but many, 
many analysts its[with] national security ties believe that we'll see IEDs. We've already seen 
them in Europe, you know, in places like Spain and [the] U.K. and elsewhere. But there is this 
feeling among many people that they will see them more in developed countries including [the] 
United States. In a way it's, I don't want to call it [a] race against time, but it's not hard to make 
the case that we really need to find a way to deal with IEDs. You know, there is this sense that 
I get that it's not going to be any one thing; and, I mean, I think no one thinks anymore that 
there is a silver bullet technology. I mean I used to hear this kind of thing: Well, you know 
terahertz waves, you know they don't let us see and disable. You know, no there is no one 
thing. There's going to be dozens, maybe hundreds of technologies that are brought to bear 
on this and hopefully, they will coalesce into something that really effectively deals with this 
threat, because it isn't going away, I don't think. 

Horgan: I am a huge admirer of the reporting that he has done from Iraq and it takes a lot of 
courage just to go there and you produced a great article three years ago or two years ago... 

Zorpette: No, two and a half. 

Horgan: ...rebuilding the Iraq power grid and what a nightmare that had become. Great work 
done by this old colleague of mine. 

Steve: I risked of turning this into a mutual admiration society! 
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Zorpette: When John and I were younger, we used to argue about politics and this is how all 
this was. We were arguing about the Sudanese and Nicaragua, so this is we are kind of all... 

Horgan: Yes, this guy is right back. 

Zorpette: ... so, but John and I would have these hilarious half-drunken arguments and what 
John inspired me in many ways, because I had just gotten into journalism, he had been to 
Columbia Journalism School; he was this, you know, he was the mentor really and, you know, 
he is the reason why I got so excited about science and technology journalism and decided 
that this was going to be my life's work really. But one of the things he did that impressed me, 
that always struck with me was that, he went to Nicaragua. He took a month's vacation and 
went down there and got dysentery and stuff, but I thought, Yeah, you know if you're going to 
argue about something or you want to know about something get on [in] there, see it. You 
know, don't read other people's stuff. So that's why I went. 

Steve: Will you just follow up on your most recent trip to Iraq? Did you do any follow-up 
reporting about the electrical grid situation there? 

Zorpette: I did. I was there for about four weeks and I spent one of those weeks with the a 
young group of engineers, and I went back to a couple of the sites I had visited on my first trip, 
including the Quds power plant which is north of Baghdad; it goes through some kind of dicey 
neighborhood, so the trip from the Green Zone to Quds is always a bit of hot charger; so we 
went up there in these Reva vehicles, these heavily armored South African Reva vehicles; 
and much to my amaze[ment], when I found that they had gotten some of their power plants 
started; they hadn't been able to run when I was there in 2005. It was a, kind of, these [this] 
good news/bad news things, because they had put in a lot of power plants, which we call 
combustion turbines which require a certain kind of fuel and lots of it, and they were trying to 
run them on diesel fuel. The specific types they were put[ting] in are much more easily run on 
natural gas, but they didn't have a supply of natural gas. So they are trying to run them on this 
diesel fuel and they didn't have a pipeline supply or ready supply of some of these other fuels 
that they needed.. So they basically have to truck it in. So as soon as we arrived at Quds, I 
saw a line of tanker trucks. I would guess there were 50 or 60 of them, 40 or 50 anyway, just 
snaking all around the inside of the perimeter, you know, gated area of this plant and that was, 
I was told, one day's supply of diesel fuel for one of the turbines that they have; and when they 
are done I believe, they'll have 8 or 9 turbines. Not all of them are going to be run on diesel; 
they are running some of them of this crude oil distill that they get from a, literally across the 
street. Not enough to run all those other things but that was kind of a sobering reminder of 
how the planning for the reconstruction of the electrical sector just didn't take into account 
harsh realities. 

Steve: Is the diesel fuel at least Iraqi in origin? 
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Zorpette: No, it's not. Within Iraq there is very little domestic capability to refine 
petrochemicals. So I think there is one refinery in somewhere around Bayji, but it's not nearly 
enough for their needs. So lot of the diesel comes from Kuwait or Turkey. I think a lot of it 
lately is coming from Kuwait. It has to be trucked in; it's expensive and quite dangerous to 
truck in. 

Horgan: That's ironic, isn't it? 

Steve: Oh yeah, the word irony comes to mind. So, what you have [you] been working on, 
John? 

Horgan: Well, you know I think the last time I talked to you was almost a year ago. Last time I 
talked to you for a Scientific American podcast that is, and I told you that I was working on an 
article about the roots of warfare and it would look at the question of whether war and 
militarism are permanent parts of the human condition or whether we can eradicate them. And 
I have had this wade into human history, finally, at some point. And that article finally was 
published in April in Discover magazine, and it was only about 3,000 words; and I have got a 
tremendous amount of material. Obviously, it's a huge topic. I still am absurdly optimistic that 
we can get war behind us; one of the reasons I want to write more about this topic is because 
most people I know, including Glenn—I am not sure how you feel [about] that this, Steve—are 
absolute fatalists. My students at Stevens, I have actually asked people in Europe, all across 
the country this question about whether they think war will always be with us. Every chance I 
get at, I put this question to people; and over 90 percent of the responses are that war will 
never end. And I just think that that's a real misreading of studies the roots of war and biology 
of aggression. War to me is clearly—especially, modern wars—are [a] cultural phenomenon, 
and we can get past it. In fact international war, in spite of the U.S. invasion of Iraq, is 
becoming very rare since World War II. This might be because of an increase in the number of 
democracies. So democracies rarely, if ever, fight each other. They often fight 
nondemocracies. That's obvious, but they ever fight each other, and there has been an 
increase in the number of democracies since World War II from about 20 to almost a 100 
today. So there are lots of positive trends out there. I would like to tell people more about that 
so they become less fatalistic; because, obviously, the belief that war would never end 
becomes self-propelling, and I think we can get this behind us. 

Steve: So you are turning that article into a book? 

Horgan: That's my hope. 

Steve: If you know, I think it is Sam Bowles at San Jose, he did a study that came out last fall 
in Science on the co-evolution of war and altruism. 
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Horgan: Interesting; yeah there have been a number of studies of the connection between war, 
altruism, cooperation, and the paradox is that within a society that is surrounded by enemies, 
are very warlike society, you get incredible cooperation that often leads to great technological 
advances and a great level of sophisticated organization within that society that allows it to go 
and smash the hell out of other societies around it. So obviously, militarisms have led to some 
of the greatest advances in science and technology and war, and war and militarism have 
often also been a civilizing factor in human history. That's another paradox, where I think I 
read a point in history now. We can sort of look at the European Union as a model where you 
have all these very powerful nations that have realized that war and militarism just made 
absolutely no sense anymore; and so they have created this set of treaties that acknowledge 
their inter-independence [interdependence] and make the possibility of, you know, a repeat of 
World War I or II extremely unlikely. My hope is that those kinds of alliances will gradually 
spread around the world and war will become even less likely in future. 

Steve: So what we really need is an off-world threat; we need the threat of extraterrestrials like 
in Independence Day. 

Horgan: Our climate—you know, that's something I hear very often—but you can also have a 
terrestrial global threat like climate change which also requires lot of international cooperation. 
Just one more thing that I would like to mention, one factor that comes up over and over again 
when I talked to scholars and scientists about war, is something that can really reduce the risk 
of conflict is educating females. If you educate young women, particularly in developing 
countries, then you get a very strong correlation with a reduced birth rate, then you get lower 
population and that's less of a strain on the natural resources and also the resources of 
government and medicine, much lower risk of conflicts. So through that one thing which also 
is the right thing to do for lots of other reasons for, so that's one thing you can really do a lot to 
reduce the risk of war. 

(music) 

Steve: Now its time to play TOTALL....... Y BOGUS. Here are four science stories; only three 
are true. See if you know which story is TOTALL....... Y BOGUS 

Story number 1: A couple of species of animal have been found that purposefully seek out 
food containing alcohol. 

Story number 2: A new study shows that athletes taking human growth hormone (HGH) 
significantly improve performance. 

Story number 3: Call it map-crash quest; researchers have published a map of America's 
roads based on driving fatalities. 
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And story number 4: Erectile dysfunction drugs may eventually help fight human brain tumors. 

We will be back with the answer, but first I want to tell you that last week I interviewed New 
York Times columnist Tom Friedman about his latest book, Hot, Flat, and Crowded. The book 
comes out in September, and we'll play the conversation then. In the meantime, you can read 
or rather listen to the audio book of his previous best seller, The World is Flat, free. Just go to 
Tom Friedman's Web site www.thomaslfriedman.com through August 10th and sign up to 
receive a free audio download of the World is Flat audio book as well as an exclusive audio 
preview of the new book, Hot, Flat and Crowded. Further terms and details are available at 
www.thomaslfriedman.com. 

Now back to the quiz. 

Story number 4 is true. In a study with rats, erectile dysfunction drugs increase the levels of 
anticancer drugs that were able to reach malignant brain tumors. Getting such drugs to 
tumors can sometimes be a challenge. The work appeared in the journal Brain Research. 

Story number 3 is true. Go to www.saferoadmaps.org, type in your address, and you can see 
the safety record of the roads you drive everyday. The map was created at the University of 
Minnesota. 

And story number 1 is true. Two species living in Malaysia were found to imbibe the 
equivalent of nine drinks every night. They fed on the alcoholy nectar of a local palm tree. One 
of the animals is the slow loris, which makes sense. For more check out the July 29th edition 
of the daily SciAm podcast, 60-Second Science. 

All of which means that story number 2, about athletes getting a performance boost from HGH 
is TOTALL....... Y BOGUS. Because what is true is that a recent study found that athletes who 
took a placebo but who thought it was HGH did improve while another recent study showed 
that while HGH did increase lean body mass, it did not improve performance unless 
apparently you believe that it does. For more, check out the July 24th article on our Web site 
entitled "Are Popular Doping Drugs Effects All in the Mind?". 

Well that's it for this edition of the weekly SciAm podcast. Visit http://www.SciAm.com for the 
latest science news and for our special package on the total solar eclipse taking place on 
August 1st. For Science Talk, the weekly podcast of Scientific American, I'm Steve Mirsky. 
Thanks for clicking on us. 
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