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The cutting edge 

This week's Letters section opens 
with a comment about the latest 
wave of high-temperature super- 
conductivity experiments (at right, 
superconductor symmetry). An- 
other writer recalls how the cre- 
ation of a supercool Bose-Einstein 
condensate, achieved in 1995, 
was foretold by physicist Fritz 
London in 1946. Climate experts 
debate the importance of liquefied 
petroleum gas (used for home 
cooking and heating), which has 
been recently tagged as a fuel 
contributing to air pollution over 
Mexico City. An earlier letter ques- 
tioning the scientific consensus 

I 

about global warming is answered. And a test for measuring the amount of human 
immunodeficiency virus in tissue is noted. 

Superconductivity Researchers 

Daniel Clery (Research News, 19 Jan., p. 
288) did a good job of reporting the current 
status of the s-wave versus d-wave contro- 
versy in the field of high-temperature super- 
conductivity. However, one key experiment 
was omitted. In 1995, Fred Wellstood and 
his co-workers presented a convincing in- 
terferometry experiment ( 1  ) using a super- 
conducting quantum interference device 
(SQUID) in favor of d-wave symmetry. 
Wellstood's experiment answered questions 
raised about crucial omissions in the earlier 
experiments of van Harlingen et al. (2) and 
Brawner and Ott (3). In addition, Well- 
stood was the inventor of the scanning 
SQUID microscope (4), which enabled 
Tsuei et al. to perform their beautiful tri- 
crystal ring experiments (Research Article, 
19 Jan., p. 329) (5). Wellstood's institution 
(the University of Maryland at College 
Park) has been granted the patent on the 
scanning SQUID microscope, which has 
many potential uses beyond the experi- 
ments reported by Clery. 

Richard L. Cjreene 
Director, 

Center for Superconducriwity Research, 
University of Maryland, 

College Park, MD 20742, U S A  
E-mail: rgreene@squid.umd.edu 
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A Prediction of the 
Bose-Einstein Condensate 

I very much enjoyed the special article "A 
new form of matter unveiled," by Elizabeth 
Culotta (p. 1902), about the Bose-Einstein 
condensate as well as Floyd E. Bloom's fine 
editorial "Molecule of the Year 1995" (p. 
1901) in the 22 December issue. I am writ- 
ing to remind your readers that the idea of 
the macroscopic wave function for the con- 
densate was put forward by Fritz London, 
who with his younger brother had already 
developed the idea for superconducting 
electrons. 

A major international physics confer- 
ence held after World War I1 was orga- 
nized at Cambridge in July 1946 by Sir 
Lawrence Bragg and J. F. Allen. People 
attended who had not seen each other for 
many years. There were two topics, funda- 
mental particles and low temperatures. 
London, then at Duke University, gave 
the opening lecture of the low tempera- 
ture part, which he named "The present 
state of the theory of liquid helium." His 
first paragraph refers to superconductivity 
and superfluidity ( I  ). 
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Apparently these phenomena represent more 
than just another special subject of physics. There 
seems to be good reason to suspect that they are 
manifestations of quantum mechanisms on  a 
macroscopic scale. If this conjecture should prove 
to be true it would, of course, be a matter of 
fundamental significance. . . . Here would be a 
case where quantum mechanisms would directly 
reach into the macroscopic world. 

London would have enormously enjoyed 
reading about the "Molecule of the Year." 

Russell J. Donnelly 
Department of Physlcs, University of Oregon, 

Eugene, OR 97403-1 274, USA 
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Air Quality in Mexico City 

D. R. Blake and F. S. Rowland, in their 
report "Urban leakage of liquefied petro- 
leum gas [LPG] and its impact on Mexico 
City air quality" (18 Aug., p. 953), state 
that LPG gas leakage and incomplete com- 
bustion of LPG are major precursors of 
ozone, the contaminant that most frequent- 
ly exceeds Mexico air quality standards. 
Since 1992, the Instituto Mexicano del Pe- 

troleo has sam~led Mexico Citv air and 
performed detaiied chemical analisis of the 
volatile organic compounds (VOC) follow- 
ing the Environmental Protection Agency 
TO-14 protocol ( I  ). In order to correlate 
the samples with ozone formation, a 3-hour 
sampling period was followed, as recom- 
mended by the U.S. National Ambient Air 
Quality Standards (2). The VOC sampling 
and analysis were carried out twice a year in 
different locations around the Mexico City 
metro~olitan area (MCMA). From the ear- 
liest cimpaign (3)'to the latest, in March 
1995, propane and butane have been the 
most abundant compounds, constituting up 
to 30% of the VOC in the samples. These 
results made us aware of the impact that 
LPG has on the formation of ozone. The 
authorities have also expressed their con- 
cern about this problem. 

It has been well established that the 
"reactivity" or relative ozone formation po- 
tential of individual VOCs differs (4). In . . 
general, alkanes and alcohols form less 
ozone than an equal mass of alkenes and 
carbonyls. More than 15 different reactivity 
scales have been proposed (5). The maxi- 
mum incremental reactivity, developed by 
W. P. L. Carter (6) and chosen for regula- 
tory application in California, has also been 
applied in Mexico City, with local adapta- 

tions. However, Carter (7) has suggested 
that this scale might not be applicable to 
Mexico City conditions, as it was designed 
for the relatively low ratios of VOC to ni- 
trogen oxides (NO,) typical of U.S. urban 
areas. In contrast, the mean VOC/NO, ratio 
in MCMA is about four times that value (8). 

The third most abundant com~ound 
found in our samples was toluene. We also 
found substantial amounts of ethvlene, 
acetylene, and isopentanes-compounds 
mainly associated with solvent use and ve- 
hicular emissions (9). These compounds to- 
gether constitute between 25 to 45% of the 
total VOC in the air. High concentrations 
of toluene have been measured during the 
morning traffic rush hours using remote 
sensing instruments. As the toluene con- 
centration drops significantly at about 11:OO 
a.m., the absence of this compound in Blake 
and Rowland's sam~les mav be attributed to 
their sampling protocol. 

We also measured ambient carbonyl 
compounds, using the DNPH cartridge tech- 
nique followed by high-performance liquid 
chromatography analysis (10). Formalde- 
hyde, acetaldehyde, methylketone, benzal- 
dehyde, i-propylmethylketone, and hexanal 
were the most significant carbonyls identi- 
fied. Other maior hvdrocarbon comDonents , , 
of the atmospheric mixture could be corre- 




