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The muddy heart of samurai physics; neutrino scientists eavesdrop on whale  

talk; Post-it or perish at SLAC; teen makes important contribution to the next big 

sky survey;  the first particle physics slam; monkey hi-jinks at Fermilab.

Way of the 
metallurgist
For the Japanese samurai, the 
long-bladed katana sword 
embodied honor and the pres-
tige of their warrior class.  
For Jon Kellar, metallurgical 
engineering professor at South 
Dakota School of Mines and 
Technology, it embodies a  
perfect design project for his 
students. 

When he was searching for 
the minerals to meld the sword’s 
famously pure steel, called 
tamahagane, co-workers pointed 
to the Homestake Mine. Faculty 
members working there on the 

proposed Deep Underground 
Science and Engineering 
Laboratory said the watery 
sludge pumped out of the mine 
was full of the needed iron ore.

Kellar was inspired to create 
the class project by a NOVA TV 
special about the traditional 
months-long method of forging 
samurai swords. Although a few 
swords are still crafted as art 
pieces in Japan, Kellar believes 
his class will be the first 
Western group to attempt the 
ancient blacksmithing methods.

 “The process encompasses 
our complete discipline,” he says.  
 “It’s the whole enchilada.”

Through trial and error, 
Kellar found that the ore from 
Homestake Mine contains 
too many chemical impurities 
to meld a high-quality sword. 
Even so, it was useful in helping 
the team hammer down its 
techniques. 

 “We’re making progress con-
tinually and, boy, we’ve learned 
a lot,” Kellar says. 

Though the general tech-
nique is the same as that used 
700 years ago, the group has 
newer technology at its disposal 
and has modified some of the 
ancient practices. For instance, 
it will use bamboo mats, rather 
than prisoners’ corpses, to test 
its sword’s performance. 

The process starts when 
students take the iron-rich 
sludge and push it through  
a meat grinder to make muddy 
pellets. Another group draws 
out impurities from the pellets 
using a clay furnace, which 
melds iron and carbon together 
to create two types of tama-
hagane. Finally, students forge 
the two types together: strong, 
high-carbon steel for the cutting 
edge and flexible, shock-
absorbing, low-carbon steel 
for the core of the sword. 

Kellar hopes to have a 
sword, or even two, completed 
by spring.
Sara Reardon
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Neutrino fishermen 
catch whales, too 
Biologist Gianni Pavan joined 
the Ocean Noise Detection 
Experiment in 2000 to help 
physicist Giorgio Riccobene 
distinguish various marine back-
ground noises from the sounds 
neutrinos make when they 
interact with ocean water.  
But his focus abruptly switched 
from signal to background 
when he realized they were 
hearing far more marine life 
than anticipated.

 “There was such a quantity 
of so many different sounds, it 
was like a party,” Riccobene 
says. “Gianni was listening and 
kept saying, ‘This is a dolphin! 
This is a sperm whale!’”

The pair picked up the sig-
nals by lowering hydrophones 
from docks on the coast of 
Catania, Italy, to depths of 2000 
meters. This is significantly 
deeper than biologists tradition-
ally listen.

The sperm whales were  
an especially exciting find. 
Though biologists knew that 
whales travelled through the 

Mediterranean, the team’s 
recordings revealed record 
numbers of whales. This pro-
vided new data about sperm 
whale migration, group behav-
ior, and seasonal activity. 

A refurbished version of the 
experiment, known as LIDO  
for Listening to the Deep-Ocean 
Environment, will expand 
physicists’ understanding of 
marine background noise while 
monitoring the impact of 
human noise on marine life in 
the Mediterranean. Pavan and 
Riccobene also propose to 
install acoustic sensors in the 
future deep-sea Mediterranean 
observatory KM3NET, which 
will bring together particle  
physicists, geophysicists, seis-
mologists, and marine biologists.

 “Our research is a never-
ending story,” Pavan says. “We 
continue to improve our detec-
tion instruments, and every 
time we go out to sea we dis-
cover something new about 
where these animals are, how 
they move, and why.” 
Daisy Yuhas

Even through the BaBar col-
laboration stopped taking data 
in 2008, it’s still producing a 
steady flow of scientific results.

To keep track of the roughly 
35 papers the collaboration 
will publish in the next year, the 
high-tech experiment went 
low-tech this summer. It trans-
ferred data from computers to 
Post-it notes.

BaBar physics analysis coor-
dinator Steven Robertson 
uses the notes’ vibrant colors 
to help him shepherd data 
analyses through the collabo-
ration’s rigorous approval  
process. The Post-its, he says, 
make it easier for him to see 
what he most urgently needs 
to work on when he arrives  
at SLAC National Accelerator 
Laboratory each morning. 

 “What started as a set of 
simple reminders at some point 
developed into a formal system,” 
Robertson says. He writes blue 
notes for papers in the first 
stage of the review process; 
yellow for analyses that have 
gone on to the next step, in 
which the entire collaboration 
reviews a draft of the completed 
paper; and green for papers 
submitted for publication in 
scientific journals.

 “It’s gratifying to see that the 
collaboration is still churning out 
papers,” Robertson says. 
 “Ultimately every one of these 
Post-its should turn into a publi-
cation.” BaBar scientists have 
published about 450 papers so 
far, and he expects to see 
another 100 in the pipeline.
Kelen Tuttle
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Young researcher 
tackles world’s  
biggest camera 
When David Lawrence joined 
the Brookhaven High School 
Research Program at age 15, 
he said he wanted a project 
challenging enough to catch the 
attention of the judges at the 
Intel Science Talent Search. 

He got one, thanks to Paul 
O’Connor, one of his Brookhaven 
National Laboratory mentors. 

Brookhaven was developing 
next-generation charge- 
coupled devices, or CCDs, 
which capture photons of light 
and convert them to digital 
images. Souped-up versions of 
the CCDs in ordinary digital 
cameras, they will enable the 
world’s biggest digital camera, 
part of the Large Synoptic 
Survey Telescope, to photo-
graph the Southern Hemisphere 
sky every three nights. 

It’s a big sky, so the camera 
needs a field of view wide 
enough to span seven full 
moons. To tackle the many tech-
nical challenges involved,  
 “You have to unfold many con-
founding effects,” O’Connor says.

That’s where David Lawrence 
came in. “He developed a new 
way of looking at the statistical 

properties of a big set of pic-
tures,” O’Connor says, “and he 
was able to home in on the 
uncertainties. David’s program-
ming skills are so superb that 
he was able to crunch the num-
bers in a very efficient manner.”

Lawrence’s work earned the 
respect of his LSST colleagues 
and caught the attention of the 
Intel judges, who named him  
a semifinalist in the annual 
Talent Search. He also earned 
a First Place in Physics at the 
2010 Long Island Science and 
Engineering Fair.

Lawrence himself remains 
down to earth. “It was a lot of 
fun. I was already familiar with 
all of the equipment, so I could 
just jump in and start coding 
and researching right away,” he 
says of his final summer at 
Brookhaven. “I also had the 
opportunity to serve as a sort of 
 ‘associate mentor’ for one  
of the new summer students, 
which was a new experience 
for me.”

Now he has another new 
experience: his first term at MIT, 
where he’s pondering a double 
major in computer science and 
mathematics. 
Lori Ann White

Slammed by science
Bathed in orange lighting remi-
niscent of a beat-generation 
lounge, 200 people grabbed 
beers and pretzels and settled  
in to watch six particle physicists 
compete for their affection. 

In this cross between a lec-
ture hall and a bar at Germany’s 
Max Planck Institute for 
Physics in Munich, the world’s 
first particle physics slam was 
unfolding. Scientists from the 
institute took turns on stage, 
vying for a trophy that would 
signify ultimate physics-teach-
ing prowess.

 “We fell into a battle where 
we set up a subtle rivalry,” says 
physicist Andreas Moll. 

Each scientist spent 12 min-
utes trying to win over the 
audience with a creative and 
clear explanation of a particle 
physics topic such as dark 
energy or string theory. Moll 
walked the crowd through the 
right-hand rule, which tells you 
the direction in which a mag-
netic force will push a charged 
particle. One presenter 
played music; another showed 
animations.

The physics slam derives 
from the Chicago-born tradition 
of poetry slams, in which 
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David Lawrence with  
his Brookhaven mentor, 
Paul O’Connor 
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poets read their work and 
judges determine the favorite 
reading of the night. “It’s a  
scientific talk, but the audience 
should enjoy it as if they  
were at the cinema,” says Jan 
Germer, who talked about 
supersymmetry.

At the conclusion of each 
slam, the audience signaled its 
approval with claps and cheers. 
The loudest response, as mea-
sured by an applause-o-meter, 
determined the winner.

The most-asked question, 
says event organizer and MPI 
public relations officer Silke 
Zollinger, was “When will the 
next one be?”

Talk of the event made it all 
the way to the United States, 
where the University of Oregon 
plans to replicate the particle 
physics slam.
Leah Hesla

Timmy the monkey 
goes to Fermilab 
Visitors often go bananas over 
Fermilab, but they rarely bring 
monkeys along.

Virginia resident Todd Palino 
had Timmy, a seven-inch-tall 

stuffed monkey, tucked into his 
camera bag when he took part 
in the laboratory’s first amateur 
photowalk. It was part of an 
international event that took 
photographers behind the 
scenes at five physics labs in 
August (see page 28).

Part marketing tool and part 
social phenomenon, Timmy  
the Monkey is the creation of 
ThinkGeek.com and its parent 
company Geeknet (which also 
owns the popular news aggre-
gator Slashdot). The little primate 
tours the world visiting famous 
landmarks and sharing the 
photo frame with celebrities 
such as Adam Savage, host  
of “Mythbusters.” Timmy has 
even dared to sit in Sheldon’s 
spot—no one’s supposed to  
sit there—on the couch on the 
set of “Big Bang Theory.”

Palino learned about the par-
ticle physics photowalks from 
ThinkGeek’s Twitter feed. When 
he told company representatives 
he had snagged a spot at the 
Fermilab event, they asked if he 
would take a Timmy monkey 
along. He agreed; and once 
there, he discovered that Illinois 

photographer Mike Frighetto 
had done the same. 

They snapped shots of Timmy 
sitting on a superconducting  
cryomodule, on a liquid nitrogen 
tank, near the Cockcroft Walton 
pre-accelerator, and in front  
of Fermilab’s iconic Wilson Hall. 

Palino tweeted his photos, 
which ThinkGeek reposted. 

 “It was kind of like a little part 
of us was there,” said ThinkGeek 
community manager Carrie 
Gouldin, who runs the company’s 
Twitter feed. “Many of us wished 
we were.”
Tona Kunz
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Andreas Moll
explains electricity and 
magnetic forces.


