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IRA FLATOW:  This is Science Friday. I'm Ira Flatow. We've all seen images created by an electron 
microscope. Could be a closeup of the honeycomb texture of a fly's eye magnified millions of times, or 
perhaps the curved and spiraled bacteria that inhabit your gut. You know the photos draw you in with their 
minute details. 
 

But they all have one thing missing. What's that color? Yeah, they're always-- have you noticed? They're 
always black and white images. Makes you wonder what those photos might look like in color. Well, 
researchers wondered that, too. 
 

Nick Stockton is here to fill us in on that story. He's a science reporter for Wired, based out of San 
Francisco. He joins us from KQED studios. Welcome to Science Friday. 
 

NICK STOCKTON:  Hi, Ira. 
 

FLATOW:  So Nick, answer the question. Why are electron microscope images always in black and white? 
 

STOCKTON:  This is really fascinating. So I didn't know this before I started reporting this story, but these 
things get so small that they are too small for light to resolve. So photons are just too big, either the photon 
itself or the wave, whatever you want to think of it as. Because you know they're just basically the same 
thing. It's just too big to resolve that image at that small. It kind of breaks down at about 0.2 micrometers, 
which is about 1/1,000 the breadth of a strand of hair. So beyond that, light really doesn't work. It doesn't 
diffract. So you have to use electrons which are much smaller. But those don't pick up spectral information, 
which is what we get color from. They only pick up like shape and texture and contours and stuff like that. 
 

FLATOW:  You know we have images from planets, when we take pictures of planets that have sort of false 
color images. Can't we fill in the color on an electron microscope the same sort of way? 
 

STOCKTON:  Not in the same sort of way. But there are work-arounds. And what these researchers did is 
they kind of created like a hack in some sort of way. Where so in order to understand what they did you 
kind of got to understand what the normal electron microscope process looks like. 
 

And what they do at first is they treat whatever specimen they want to look like with a type of heavy metal, 
like a lead or something like that. Because electrons like to bounce off that stuff. But then they found by 
using these rare earth exotic metals like lanthanides, which are what they also used to make lithium-ion 
batteries out of, they can make special formulations of lanthanides that will only stick to certain molecules. 
 

And so say they want to look at a certain peptide going through a neuronal synapse or something, or a 
type of virus. They will concoct a lanthanide that will only stick to those. And so they first make that 
grayscale base layer using heavy metals, clean that off, and then treat the sample once again with this 
special picky lanthanide that's only going to stick to this one kind of molecule. And then they treat it again. 
And then they come back and they just kind of assign a color to that. It's not the actual color of the thing 
that they're looking at, but it helps them do detective work on the images they're looking at. So they can 
pick out, oh, OK, this is where all this virus is or oh, these are all the neuronal synapses we want to track. 
 

FLATOW:  So it helps them pick out the detail that they couldn't see before? 
 

STOCKTON:  Exactly. 
 

FLATOW:  It's kind of interesting. That's really good. Thanks, Nick. Nick Stockton joining us for Wired 
magazine, based out of San Francisco. Thanks for taking time to be with us today. 
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