
30 October 1964, Volume 146, Number 3644 30 October 1964, Volume 146, Number 3644 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

Editorial Board 

MELVIN CALVIN NEAL E. MIl LER 

ERNEsr COURANT PHILIP M. MORSE 

FARRINGTON DANIELS COLIN S. PITTENDRIGH 

JOHN T. EDSALL KENNETH S. PITZER 

DAVID R. GODDARD DEWITT STETTEN, JR. 

ALEXANDER HOLLAENDER WILLIAM L. STRAUS, JR. 

ROBERT JASTROW EDWARD L. TATUM 

EDWIN M. LERNER II JOHN R. WINCKLER 

WILLARD F. LIBBY CLARENCE M. ZENER 

Editorial Board 

MELVIN CALVIN NEAL E. MIl LER 

ERNEsr COURANT PHILIP M. MORSE 

FARRINGTON DANIELS COLIN S. PITTENDRIGH 

JOHN T. EDSALL KENNETH S. PITZER 

DAVID R. GODDARD DEWITT STETTEN, JR. 

ALEXANDER HOLLAENDER WILLIAM L. STRAUS, JR. 

ROBERT JASTROW EDWARD L. TATUM 

EDWIN M. LERNER II JOHN R. WINCKLER 

WILLARD F. LIBBY CLARENCE M. ZENER 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher Business Manager 

DAEL WOLFLE HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN 
E. RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News and Comment: DANIEL S. GREENBERG, 
JOHN WALSH, ELINOR LANGER. MARION ZEIGER, 
ROSEMARY GALLI 

Europe: VICTOR K. MCELHENY, Flat 3, 18 
Kensington Court Place, London, W.8, England 
(Western 5360) 

Book Reviews: SARAH S. DEES 

Editorial Assistants: ISABELLA BOULOIN, ELEANORE 
BUTZ, SYLVIA EBERHART, GRAYCE FINGER. NANCY 
HAMILTON, OLIVER HEATWOLE. ANNE HOLDSWORT-H, 
MARCIA ISAAK, RUTH KINGERLEE 

Advertising Staff 

Director Prodtuction Manager 
EARL J. SCHERAGO RAYMONDE SALAMA 

Sales: New York, N.Y., 11 W. 42 St. (2L2-PE- 
6-1858): RICHARD L. CHARLES, ROBERT S. BUGBEE 

Scotch Plains. N.J., 12 Unami Lane (201-889- 
4873): C. RICHARD CALLIS 

Chicago, Ill., 6 W. Ontario St. (312-DE-7-4973): 
HERBERT BURKLAND 

Los Angeles 45, Calif., 8255 Beverly Blvd. 
(213-653-9817); WINN NANCE 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. 
Phone: 202-387-7171. Cable: Advancesci, 
Washington. Copies of "Instructions for Contribu- 
tors" can be obtained from the editorial office. 
ADVERTISING CORRESPONDENCE: Rm. 1740, 
11 W. 42 St., New York. N.Y 10036. Phone: 
212-PE 6-1858. 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher Business Manager 

DAEL WOLFLE HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN 
E. RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News and Comment: DANIEL S. GREENBERG, 
JOHN WALSH, ELINOR LANGER. MARION ZEIGER, 
ROSEMARY GALLI 

Europe: VICTOR K. MCELHENY, Flat 3, 18 
Kensington Court Place, London, W.8, England 
(Western 5360) 

Book Reviews: SARAH S. DEES 

Editorial Assistants: ISABELLA BOULOIN, ELEANORE 
BUTZ, SYLVIA EBERHART, GRAYCE FINGER. NANCY 
HAMILTON, OLIVER HEATWOLE. ANNE HOLDSWORT-H, 
MARCIA ISAAK, RUTH KINGERLEE 

Advertising Staff 

Director Prodtuction Manager 
EARL J. SCHERAGO RAYMONDE SALAMA 

Sales: New York, N.Y., 11 W. 42 St. (2L2-PE- 
6-1858): RICHARD L. CHARLES, ROBERT S. BUGBEE 

Scotch Plains. N.J., 12 Unami Lane (201-889- 
4873): C. RICHARD CALLIS 

Chicago, Ill., 6 W. Ontario St. (312-DE-7-4973): 
HERBERT BURKLAND 

Los Angeles 45, Calif., 8255 Beverly Blvd. 
(213-653-9817); WINN NANCE 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. 
Phone: 202-387-7171. Cable: Advancesci, 
Washington. Copies of "Instructions for Contribu- 
tors" can be obtained from the editorial office. 
ADVERTISING CORRESPONDENCE: Rm. 1740, 
11 W. 42 St., New York. N.Y 10036. Phone: 
212-PE 6-1858. 

SCZIE NTCE= SCZIE NTCE= 

The Chinese A-Bomb 

The first official Washington comment on the significance of the 
recent Chinese detonation correctly indicates that new short-term 
hazards have not greatly increased, but it does not adequately recog- 
nize some longer-term problems. 

Only a few facts are available to help one in evaluating the signifi- 
cance of the Chinese detonation. The Atomic Energy Commission 
has stated, "Additional evidence on the Chinese Communist test of 
October 16 indicates it was a fission device employing U235 . . . 
and, "U.S. intelligence has always led us to estimate that the Chinese 
Communists were constructing both plutonium production reactors 
and gaseous diffusion isotope separation facilities." 

Production of weapons-grade uranium-235 is an impressive tech- 
nological achievement indicative of considerable industrial capability. 
Successful construction and operation of a gaseous diffusion plant 
capable of producing substantial quantities of weapons-grade U23 
requires both materiel and skill. Such a plant contains more than a 
thousand individual units connected in series. Each unit must be con- 
structed with precision-small imperfections can destroy their effec- 
tiveness. Moreover, special metallurgical techniques must be available. 
After the units are assembled their performance must be monitored, 
controlled, and integrated. This requires a great deal of electronic 
instrumentation. 

A technically incompetent people could not have succeeded in 
producing weapons-grade U235 without massive help; the French, after 
6 years, have not yet announced production of highly enriched ura- 
nium. Nevertheless, the new accomplishment was not surprising to 
many U.S. scientists who have had contact with individuals of Chinese 
extraction and have known of their first-class aptitude for science 
and technology. 

When a nation builds a successful gaseous diffusion plant it gains 
great flexibility in nuclear technology. A plant which can produce 
weapons-grade U2'- can be tapped to yield uranium having almost 
any U23' content. In this country our nuclear power reactors often 
utilize material containing U235 in the range of 1.5 to 4 percent. The 
Chinese have the option of producing such uranium. Problems of 
constructing a reactor are greatly simplified when enriched uranium 
is available. When ordinary uranium is used, together with graphite, 
great care must be taken to avoid loss of neutrons either to nuclear 
poisons or through escape from the reactor to the shielding. With en- 
riched uranium, reactors may be smaller and a wider variety of 
construction materials can be used. Thus, with enriched uranium, 
the Chinese have available more options in designing reactors for 
efficient plutonium production or other purposes than they would 
otherwise have. 

More serious is a greatly enhanced capability of producing tritium, 
a key constituent of thermonuclear bombs. Tritium is often produced 
by the reaction of neutrons with lithium-6. Introduction of lithium 
into an ordinary reactor tends to stop the chain reaction. This tend- 
ency can be overcome by introducing enriched uranium. If the 
Chinese do not now possess quantities of tritium, they can obtain it. 
In view of the Chinese achievement thus far there is no basis for 
hoping that they will not achieve a hydrogen bomb-perhaps in the 
latter part of this decade. 

Another member has joined the nuclear club. He already has 
impressive credentials, and his long-term potentialities should not 
be underestimated.-PHILIP H. ABELSON 
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