
lowed an entirely different and far 
less admirable tradition of using the 
names of politicians or famous histori­
cal figures whose relation to a facility 
or its purpose is far-fetched at best. 

Jefferson's high regard for the sci­
ences is hardly enough of a distinc­
tion to warrant affixing his name to a 
facility that, according to an account 
in PHYSICS TODAY (July 1996, page 
49), is very much the achievement of 
a single scientist-Hermann Grunder. 

I close with two questions: Is Fer­
milab about to become the Abraham 
Lincoln National Laboratory? Will 
Congress and the state legislatures 
ever set policy on the naming of pub­
licly funded enterprises? 

LAWRENCE CRANBERG 
Austin, Texas 

Nambu's Importance 
Discussed: Pion-eer or 
Man of 'Color'? 

I n his review (October 1996, page 
72) of Broken Symmetry, a compila­

tion ofY Nambu's papers, Roman 
Jackiw shows admirable collegiality 
but misses a point of scientific history. 

One of Nambu's most consequen­
tial works was his paper on spon­
taneous symmetry breaking. Publish­
ed in 1960, it subsequently revolution­
ized particle theory.l Jackiw remarks 
that Nambu "did not appreciate the 
generality" of the idea in particle the­
ory. It seems to me that, on the con­
trary, N ambu not only fully under­
stood the idea of vacuum degeneracy 
but also gave the first successful 
physical application to the case of chi­
ral symmetry breaking and the pion. 
In his later paper, which cited 
Nambu, J. Goldstone gave a mathe­
matical model that illustrated the 
idea of spontaneous symmetry break­
ing but stated in his opening para­
graph that "the present work merely 
considers models and has no direct 
physical applications."2 
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JACKIW REPLIES: Paul Frampton has 
misread my review. I wrote that 
ambu "did not appreciate the gener­

ality of a gapless mode .. . accompa­
nying vacuum degeneracy [emphasis 
added]." This point I inferred from 
N ambu's own recollection in Broken 
Symmetry (page xii): "[Goldstone] 
conjectured the generality of the 
existence of zero modes. As for [this] 

point, I had been debating . . . how 
to write a paper addressing it as a 
general phenomenon." 

But I fully agree with Frampton 
that (as, in fact, I stated) Nambu 
gave us the present theory of the 
pion. On the other hand, I believe 
that Nambu's "most consequential" 
work was his early suggestion of the 
"color" degree of freedom, not only 
leading to a global symmetry, but also 
coupling to a new gauge field. With 
this he preceded later formulations of 
color quantum chromodynamics by 
seven years. 

RoMAN JACKIW 
Massachusetts Institute of Technology 

Cambridge, Massachusetts 

A Fizz-sics Solution: 
Use Limestone to Cure 
Lake's COz Problem 

I n discussing possible remedies for 
the occasional lethal eruptions of 

carbon dioxide from Lake Nyos and 
similar lakes (PHYSICS TODAY, May 
1996, page 20), Ray Ladbury de­
scribes "the leading proposal for de­
gassing the lakes" as being a plan, as 
reported by George Kling and associ­
ates, 1 to lay pipes at the deepest layers 
and pump the supersaturated water to 
the surface layer to be degassed. 

I suggest another way of getting 
rid of the excess carbon dioxide accu­
mulating at the bottom of such lakes: 
Dump limestone (CaC03) into the lake; 
the carbonate ions will react with the 
C02 to form bicarbonate, and the bi­
carbonate ions will remain in solu­
tion: COl- + C02 + H20 p 2HC03 -. 

The limestone approach may be a 
more environmentally benign solution 
to the Lake Nyos problem than con­
trolled degassing would be. The pH 
at the bottom of the lake would rise 
from 4 or 5 to 8.3, characteristic of 
the dissociation constant of bicarbon­
ate,2 and that could possibly lead to 
the restoration of the lake's aquatic life. 

Possibly, the limestone approach 
could also prove cheaper than the de­
gassing approach. Because of the 
large volume of water to be pumped 
to the surface, degassing would re­
quire several pipes of very large di­
ameter or a bundling of many smaller 
pipes-the "Lake Nyos organ pipes." 
Installing such pipes and also pumps, 
as well as providing the pumping en­
ergy, would be a formidable and ex­
pensive engineering task. 

How much limestone would be re­
quired? Th soak up all of Lake Nyos's 
C02, one would need 1.25 million met­
ric tons. However, the yearly accretion 
of C02 in the lake is only about 9000 

metric tons. 1 That would require the 
dumping of only 20 000 metric tons of 
limestone a year-a not-outrageous 
amount that would fill about 200 rail­
road cars, or about 1000 trucks. 

There are potential problems asso­
ciated with the limestone dumping. 
The dissolving of CaC03 in the lake 
water may be slow, so that the lime­
stone would have to be pulverized 
and pneumatically dispersed over a 
large area of the lake. Perhaps of 
greatest concern would be the fact 
that inserting 20 000 metric tons of 
limestone in Lake Nyos could possibly 
trigger a premature turnover of the 
lake and thereby bring about a repeat 
of the 1986 disaster. Limnologists 
should look into that issue. 
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MAAD Scientists and 
Others Do Numerical 
Fracture Studies 

I n "How Things Break" (PHYSICS TO­
DAY, September 1996, page 24), 

Mike Marder and Jay Fineberg pre­
sent their recent studies on rapid brit­
tle fracture (I use "their" to include 
the authors' collaborators). For their 
"crisis" phase, they describe the crack 
going beyond a critical speed and leav­
ing "a thicket of small branches pene­
trating the surface behind [it] ." This 
description follows from their fracture 
studies using a lattice model by Leo­
nid Slepyan in which they first discov­
ered this pattern. Later, their frac­
ture experiments on Plexiglas showed 
an extensive network of microcracks 
radiating from the main crack, and 
the authors compare the results of 
their experiment and their simula­
tions based on the Slepyan model. 
Their work and that of other research­
ers reflect the fact that brittle fracture 
is a truly rich phenomenon, and its nu­
merical modeling is rapidly improving. 

My colleagues and I have done two­
dimensional molecular dynamics simu­
lations of rapid fracture assuming 
Newtonian physics and a simple pair 
potentiai,l an ab initio approach in re­
lation to the Slepyan two-dimensional 
lattice model. Our early simulations 
established the instability as an in­
trinsic property of the crack dynamics 
and not a consequence of material im­
perfections. Most important, our 

continued on page 89 
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