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1. Text as in Break the Nuclear Monopoly, pp. 1-5; this text is reproduced
in Appendix A.

2. Statement of Sept. 29, 1964, in NYT, Sept. 30, r1964.

3. Text of Ocr. 18, 1964, statement in NYT, Ocr. 19, 1964,

4. For Zhouw’s statement, see Break the Nuclear Monopoly, pp. 9-10; and
on the partial test ban wtreary the documents are 1 People of the World.

§. Inrerview with a senior Chinese milicary officer, 1983.

b. Nie Rongzhen Huiyile; Mimi Licheng. The Magical Sword Branch of
the Nuclear Industry Ministey, which ediced Mim Licheng, is associated with
the Magical Sword Literary and Art Society, inaugurated in August 1983, The
sociery seeks 1o “promote mass literary and act work on the national defense
science and technology and national defense industry fronts.” Xinbua, Aug.
£1, 1983, The society publishes the ioumal Shenjian [Magical Sword).

7. Li Jue et al., chief eds,, Dangdai Zhongguo de He Gongye [Contempo-
rary China’s Nuclear Industry]. This book, part of the Cunternporary China
series of more than zoo volumes, is the most complete Chinese history v date
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of the nuclear weapons program. The four chief editors are Li Jue, Lei Rong-
tian, Li Yi, and Li Yingxiang.

8. Hewlete and Anderson {U.5.); Rhodes (U.S.); Gowing, Independence
{U K.}; Goldschmidt (international); Irvmg, Virus Howuse (Gcnnany}, a study

of the Sovier program, now in preparanon by the political scientist David
Holloway.

9. In this section, we have profired from reading George, Presidential De-
cisionmaking, especially pp. 1-12.

1o. Mao [s], pp. 295-309. For a discussion, see . Lewis, Leadership,
Chap. 2.

11. Mao {8}, p. 422.

12. For the most serious scholarly assessments of this evidence, see B-org
and Heinrichs. The essays in this book by no means reach a consensus on the
evidence of the Chinese Communist Party’s pre-1950 policy options toward
the United States or what conclusions can be reached from chat evidence.

13. Mao {8], p. 416. 14. Mao [14], p. 87.
15. Mao [19], pp. 97-101. 16. Tbid., p. 100,
17. Mao [6], p. 181. 18. Mao [8], pp..415, 416.

19. For the major documents, see Sino-Soviet Treaty.

10. Secretary of Staré to U.S. embassy, Paris, Feb_ 11, 1950, in FRUS 1950,
6: 309.

z1. Rusk to Acheson :“M:morandum by the Assistant Sucrmry“), April
26, 1950, in 1bid., p. 335.

21, Rusk to hch:son {“Extract rom a Dwaft Memorandum™), May 30,
1950, in ibid., p. 349.

23. For a discussion, sce Whitng, China Crosses the Yalu; and Geprgc and
Smoke, Chap. 7.

24. See “Effects of Operations in Korea,” NIE-12 {July 10, 1951}, in FRUS
1951, 7-2: 1737-43, L D. (742

25. ‘Quored in Peng Dehuai, p. 472.

26. 1bid., pp. 473-74; Li Jukui, p. 44.

27. Peng Dehuai, p. 473.

18. Mao [10], p. 43; "Why We Must Participate.”

zg. “Effects of Operations in Korea,” in FRUS 19571, 7.2: 1941

30. fbid., pp. 1741-42. 31. Sever: Lesters, p. 25,

32. Mao [11], pp. 116-18. 33. “Two Different Lines.”

34. ‘George, Chinese Communist Armty, p. 199.

35. Ibid., p. 200, Whitson, p.g5.

36. Gcm’gc, Chinese Conmmmunist Army, pp. 171-75.

37. Whitson, p. 95. Several sources h:m: assurned that Lin Biao served as
the first CPV commander and was replaced by Peng in 195 1. This seems not
to be the case, as indicated by Peng’s memoirs, For a discussion of this issue,
see Farrar-Hochy, especially p. z92.

38. Whitson, pp. 95, 98. The Military Academy {]unshl Xueyuan) was es-
mbhshed on ]anuarjr 15, 1951 .
“Courses of Action Relative 10 Communist China and Korea,” March
14, 195 1, in FRUS 1951, 7.2: 1598-160%; “Vulnerabilities of Communist
Cktna,” May 21, 1951, in ibid., pp. 1673-82.
40. Kennan to Acheson, June 2o, 1951, in ibid., 7.1: §37.

243



%8

Chu Chi-hsin, p. 6.

Interviews with Chinese specialists, rg86.

For a brief discussion, see Biacker and Duffy, p. 158.

See Eisenhower, White House Years, pp. 72-73, 93-97.

INYT, Dec. 6, 1952.

NYT, Dec. 24, 1952.

NYT, De<. 15, 1952,

. For a scholarly examination of what Eisenhower actually said and did at
the time, see Keefer, pp. 267-89.

9. Eisenhower, White House Years, Chap. 7. White House docurnent NSC
147, dated April 2, 1953, gave the most complere review of oprions toward
Korea. Enritled “Analysis of Possible Courses of Actien in Korea,” it exam-
ined, among other things, the pros and cons of using atomic weapons to end
the war. The full texr is in FRUS 1952-54, 35.1: 839-57. See especially
op. 845-46. See also “Communist Capabilities and Probabie Coucses of Ac-
tion in Korea,” NIE-80 (April 3, 1953), in ibid., pp. 865-77.

1o. Eisenhower, White House Years p. 181.

11. Adams, p. 48.

rz. For a discussion of the sources on this strange event, sec Keefer, espe-
clally pp. 280-81.

13. Guangming Ribao {Brighe Daily], Jan. 23, 1953.

14. The priacipal source for the Chinese views in this paragraph is fiang
Zhenghao, “Some Aspects.” Unless otherwise noted, the quorations in chis
and the next two paragraphs are from this paper, which is quoted with Mr.
Jiang’s permission. Mr. Jiang served on the Chinese delegation at the Panmun-
jom armistice talks and tater in various diplomaric posts.

15. For a careful review of the controversy over the repatrianon of prison-
ers, see Bernstein.

16. Conversations with Chinese specialists, 71984-85.

17. In addition to Jiang Zhenghao, “Seme Aspects,” this paragraph is
based un conversations wicth Chinese specialists, 1984-85. Mao Zedeng's re-
view of how “we have won a great victory in the war to resist U.S. aguression
and aid Korea™ 1s1in Mao [r1}, pp. 115-20.

18. See “Communist Capabilivies,” in FRUS z952-54, 15.1: 865, which
notes: “A highly organized, well-integrated defensive zone extends possibly 15
0 20 miles to the rear of present barttle positions. Many fortified areas have
been constructed in rear of this zone and ate being improved and expanded.”

r9. Eisenhower, White House Years, p. 181. For a text of the letrer of Feb.
22, 1953, see FRUS r952-54, 15.1: 788-89. In a letter to the Deparrment of
the Army, General Mark Clark noted that he had a “serious doubt rhar the
Communists would agree 1o any such proposal.” [bid,, p. 789.

20. See “Marshal Kim 1l Sung,” p. 7. On March 30, 1953, the New China
News Agency broadcast a statement by Premier Zhou Eniai proposing that
negotiations should begin immediately on the exchange of sick and wounded,
followed by an overall settlement of the prisoner-of-war question. For che text,
see People’s China, No. 8 (April 16, 1953), pp- 5-7, and Department of State
Bulletin, 28 720 {Apnil 13, 1953), PP- 526-27.
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11. American views of the Korean Armistice negotiations have been fully
documented in many sources. See especially FRUS r952-54, 15.1 2a0d 15.2:
938-1445; Eisenhower, White House Years, Chap. 7; Clarck, especially Chaps.
16-18; Goodman; Hermes; Joy; Rees; and Ridgway, Korearn War.

22. From 1949 on, the Chinese prepar:d two daily compilarions of trans-
fated Western news articies, Carkao Ziliao [Reference Marterials] and Cankao
Xiaoxi [Reference News]. The first of rthese is distributed to senior cadres and
the second ro bbth senior and junior cadres. Both are widely available. For a
review of some issues of Camnkac Xiaoxi, see Schwarz.

23. See FRUS rpy52-54, 2.1: passim.

24. For the principai sources on the New Look, see Eisenhower, White
House Years, Chap. 18; FRUS 1952-54, 2.1; Jurika, especially pp. 319-27;
and Kmnard Chap. 1.
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He had served as deputy minister of the Second Ministry of Machine Building
undet Zhao Erlu and, in 1957, became a key member of the Saientific Planning
Commission. In 1958, he also headed the PLA's Equipment Planning Depart-
ment. On An Dong, see note 67, above.

85. The Central Military Commission formally established this academy in
October 1956, It was reorgamized into l:hc Sevenrh Ministry of Machine Build-
Ing ih January r9é65.

86. The informartion on the organs listed in Figs. 1 and 2 is based largely
on interviews with Chinese specialists, 1986; and Li Jue et al., pp. 28, 33, 415
257, 418, 436-37, 442.

87. These massive proceedings, published in 33 volumes, are U.N. docu-
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ment A/CONF.15/1. They cover technical details of raw matcrial resources,
the production of nuclear material, basic metallurgy, reactor technology, and
basic and applied nuclear physics.

88. Khrushchev e970, Chap. 18; Khrushchev 1974, Chap. z.

89. Khrushcher 1970, pp. 462-63.

go. Ibid., pp. 465, 466.

91. [bid., pp. 467, 470. In an interview in 1946, Mao said: “The atom
bomb 1s a paper tiger which the ULS. reactionaries use to scare people. It looks
terrible, but in face it isn't. Of course, the atom bomb is a weapon of mass
slaughter, but the cutcome of a war is decided by the peopie, not by one or
wo new types of weapon. All reactionaries are paper ugers.” Mao {13],
p. 100, These ideas were resurrected at the cime of the 1958 Tarwan Strait
crisis. For a relevant collection of documents, see Imperialism and All Reac-
tionaries Are Paper Tigers, especially pp. 3-33.

g1. “Two Different Lines.”

93. Khrushchev 1974, pp. 268-69.

94. Conversation with a sersor Soviet speaialist, 1986.

95. Gu Mainan, “Deng Jiaxian, Veteran Scientist”™; information from Chi-
nese specialists, 193863 Li Jue et al., p. 52.

9&. Khrushchev 1974, p. 269.

g7. This and the next paragraph arc based on Li Juc et al., pp. 2o-22; and
NRH, pp. 8sc-801. The unofficiat Soviet pledge of full-scale assistance was
given by a delegation of Soviet atomic energy scientists visiting China.

98. NRH, p. 8o3.

99. The informatian on the uranium pare of the agreement ts from an in-
terview with a Chinese specialist, : 986; and Li Jue et al,, p. 43. On the nuclear
submartne, see Li Jue et al., p. 32.

too. NRH, pp. 8o3-4.

ro1. Ford, pp. 160-73.

102. See especially Borisov, pp. 45-50. “Borisov” is the pseudonym of Oleg
Borisovich Rakhmanin, a senior staff official on the Central Commirtes of the
Soviet Communist Party.

103. Khrushchevy 1974, p. 258, The Soviet government first made this
request to build a long-wave radio station in Apnil 1958; He Xiaolu, p. 171,
He Xizolu notes that at the time the Chinese believed that wath such a sta-
tion the Soviets would “control our intelligence information and secret
communications.”

104. Khrushchev 1974, pp. 261-65. For a Western interpretation of the
elfect of the Taiwan Serait coisis on the dispute, see Ford, pp. 168-71,

10%. Interview with a Chinese specialist, 1985.

106. NRH, p. 804. Nie does not identify the types of specialists. The infor-
mation on the two nuclear weapons specialists is from an interview with a
Chinesc specialist, 1986. On the arnival of the vechnical specialists and the
August 1958 accord, see Li Jue et al., pp. 21, 228,

107. NRH, p. 8c4. Soviet authors assert that Mao himsetf first raised the
proposal for a joint fleet as “an act of provocation.” See Barisov, pp. 69-70.

108. Communication from Nie Rongzhen to the anthors, Feb. 15, 1984,

tog9. Whiting, *Quemoy,” pp. 263-70. Mao's quotations in this paragraph
are from Whiring's article.
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110. He Xiaotu, p. 162,

111, In July 1961, the Chinese dcnmmcad the limited test han treaty signed
by the United Srates, Great Britain, and the Sovier Union. See Peﬂpb.' of the.
World, especially pp. 1-6.

11z, Unless otherwise noted, the informarion in this paragraph is from
NRH, pp. Bo4-5; and “Riddle of Restarch and Development,” p. 5. For a gen-
eral idea of the state of negotiztions on a rest ban in these years, see Blaclcer
and Duffy, pp. 102-9, 126-29,

1r3. “Statcment by the Spokesman uf the Chmase Government” [Ptug. 1§,
1963), in Prople of the Worid, pp. 18-19. The following month, the Chinesc
repeated the charge in “Origin and Developmem,” adding that the gift 1o
Eisenhower was intended to “create the so-called *spirit of Camp David.'”

114. LiJueetal, p 565. ' '

11§. Mao [1], pp. 517-18; Mao {z21], pp. J08-11.

116, Mao [16], p. 168.

117. In articles in the t960s, this line about strategy and tactics was linked
to Man’s ideas on people’s war. In December 1936, he had said: “Our straegy
15 “pit one against ten’ and our tactics are ‘pit ten against one”™ Mlao {12},
p- 135. On the linkage of this statement to the new strategy, see Li Tso-peny.

118, Mao [z1], p. 310.

119. Holloway, Soviet Union, especially pp. 29-43; the quote is from p. 29,

1z0. Phinerstan, p. 1o. _

121. Quoted in Holloway, Saviet Union, p. 32.

122. Khrushchev 1974, p. 255.

123. Mao speech, Moscow, November 1957, quoted in “Starement by the
Spokesman of the Chinese Government™ {Sept. 1, 1961}, in People of the
World, p. 41.

124. The account of the Mao-Khrushchev conversarion in this paragraph
and the two that follow are based on Khrushchev 1974, pp. 2 5 6-57-

125. Mao [2}, pp. 494-95.

126, Quoted in “Comrade Mao Zedong.”

127. Mao [11], pp. 108-9..

128, “Greet the Upsurge,” p. 15. In a speech on Seprember 5, Mao said
that if the enemy “is determined o fight, it is they who will sirike fiest, and it
is they who will strike with atomic bombs. . . . If we have to fight, then we'll
fight, and after we've fought, we'll rebuild. For this reason we must now build
up rhe miliria. The militia most be developed in every people’s commune.”
Mao [17], p. 88. Mao’s stress on the militia accorded with his general views
on the validity of people’s war to defeat all enemics, however well armed.

129. Mao [13], p. 108.

110, Mao {20], pp. 136-37. Some years later, the Chinese Institute of Lir-
ecature issuwed Stories About Not Being Afraid of Ghosts {Beijing, 1961) to
taunt the Soviets for their alleged ghosts of nuclear war, but the theme began
much earlicr,

131. NRH, p. 8o4.

132. “Origin and Development.”

133, NRH, p. 804. .

I34. On the eve of the meeting, the commander of the air force wrote:
“China’s working class and scientists will certainly be able ro make the mosr
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up-to-date air¢raft and aromic bombs in the not-distant future. . .. We can
use atomic weapons and rockers made by the workers, engineers, and scien-
nsts of our country in coping with the enemies who dare to invade our country
and wndermine world peace. By that time, another new turning point will
probably be reached in the international simanon.” Liu Yalou, pp. g-ro.

135. A Taiwan pubhcation has given the text of these purdelines. Sec Gueo
Huatun, p. 3. This source does not state the exact date the Cenrral Military
Commission issued the eight guidelines.

136, fiefangjun Bac [Liberation Army Daily], Jan. 16, 1958, in Survey of
Ching Mainland Press, No. 1786 (June 6, 198, p. 6. For ar: arncle that pro-
vides some context and a different perspective on the application of foreign
experience, see Ford, especially pp. 160-65.

137. Mao {15}, pp- 16-z0 passim.

138. Quoted in Gittings, p. 231. In the announcement of the first hydrogen
bomb test in June 1967, the Chinese heralded Mao's 1558 predicrion: *Chair-
man Mao Tse-tung potnted out as far back as June 1958: | think it is entirely
possible for some atom bombs and bydrogen bombs to be made 10 10 years®
tume.” Xinbua rclcase, June 17, 1967, in FBIS: Commumist China, June 19,
1967, p. CCCr.

139. Renmin Ribao, Aug. 1, 1958. This discussion is based on Ford.

140. Renmin Ribao, Aug, 2, 1958.

r41. On Sept. 9, 1959, the Soviet news agency issued 2 statemnent on the
border dispute. See “Origin and Development.”

142. NRH, p. Boy.

143. He Xiaolu, p. 166.

144. The informanon i this and the preceding paragraph is from NRH,
pp- 805 -6; and Li Jue et al., p. 32. The Soviet scientist Mikhail Klochkao has
recorded his observations about Chinese science, which suggest an alernative
explanation: namely, Moscow considered China so backward that there was
no way to help the PRC develop advanced weapons on its own. In 1964,
Klochko wrore (p. 208): “We may conclude rherefore that it will be a long
time before China joins the nuclear club.” Though in ercor in asserting that
“the question would never arise of Khrushchev’s handing Soviet nuclear weap-
ons over directly to Mazo,” he does confirm that “all too often, the Soviet
Union sent to China only middle-echelon specialises, especially when it came
to matters of possible military anplication.”

145. By July 16, the Soviet Union had delivered a nots announcing ifs in-
tention to recalf 1,390 experts from China becween July 28 and Seprember 1.
He Xiaolu, p. 172; “Riddle of Research and Development,” p. 5; Li Jue er al.,
PP- 33-34.
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t. For a popular weatment of the scientific quest 1o undersrand and na-
nipulate the uranium atom, see Bickel, Deadly Element.

2. In the discussion of uranium geology, we have used two works published
during the 1g50s: Clegg and Foley, Uranivnt Ore Processing; and Holden,
Physical Metallurgy of Uranium.

3. Clegg and Foley, p. 4.
268



4. [bid.

5. Ibid, p. 6.

6. The scintillation counter is regarded as being “far superior to 2 Griger
cv:;u;t:r for aerial prospecting and gencrally . . . best for surface prospecting.”
Ibid., p. 2.

=. Mast of the information in this paragraph is from ibrd., pp. 27-33.

8. This section is based principally onr Li Jue et al., pp. 11-13, 23, 26, 102-
6,108, IX1r-15, 134-35, 138.

9. Li Yingxiang et al.

10, Wang Aimin ¢t al., pp. 80, 83.

11. Zhou Jinhan.

1z. Zhou Eniai, Report on Intellectuals, p. 11,

13, One widely cited article in this regard 15 D Zhongheng, “Chinese
Communist Nuclear Forces.” See especially Part 1:-3-11, and Part 2: 1, This
1976 Hong Kong article states that the nuclear physicists Qian Sangiang and
He Zehui, Qians wife, ocganized a Sino-Soviet prospscung team to investgsre
uranium ore resources in Xinjiang as early as 1945. This team purportediy
functioned prior 1o the establishment of the People’s Republic on October 1.
Di also states that two uranium mines opened near the provincial capiral,
Uriimqu, the following March. Sovier help allegedly inctuded blueprints, ma-
chincs, and experts, as well as the building and support of 2 uranium ore
refinery. Four more mines were said to have been added in 1951 {(two outside
Xinjiang). Despite the substanrial derall given in this arvicle, we behieve it
is unreliable,

14. Whitaker and Shinn, p.487. The Sovier writer 1. N. Golovin states
ip. 65): “The Government handed this assignment of graphite and uranium
praduction to the Commissariat of non-ferrous metallurgy.” Though the term
“non-ferrous” includes uranium and thotium, and is sometimes used in the
Saviet Union and China when the reference is o uranium, it does not neces-
satily mean uranium in either the Chinese or the Sovier usage.

15. A U.S. inrelligence estimate of December 1960 staced: “The exploita-
tion of native uramum resources has been under way with Sovier assistance
since 1950. Over 10 deposits are now being worked, and we believe that ore
with 2 uranium metal equivalent of several hundred tons is being mined an-
nually and retained in China.” U.S., CIA, “Chinese Communist Atomic En-
ergy,” p. 2 (declassified January 1986).

1. By the 19803, uranium mines were operating at 26 locattons in 24
provinces and aatonomous regions. After 1984, nearly 60,000 prople (in-
cluding 14,000 technical personnel) served in §1 prospecting teams and 7
cesearch institutes under the ministry’s Geological Bureau; another 6,500 peo-
ple worked in uranium geology teams under the Ministry of Geology and
Mineral Resources and the Ministry of Merallurgical Industry. Li Jue et al,,
p. 103, and the map opposite p. 238. For an early discussion on the subject,
see Gourievidis.

t7. According to Wu Xiuquan (p. z5), the Soviet side provided the com-
pany with machinery, opcrational equipment, and technical know-how. W,
o former vice-minister of forcign affairs and deputy chief of the General Staff,
states that the Xinjiang region *abounds in copper, lead, aluminum, molyb-
denurn, manganese, tin and other metals,” but he does not mention uranum.

257



By 1985, when Wu's book was published, the Chinese were making no secret
of tater Sovier assistance in uranium exploeation. As early as 1964, the Chinese
had claimed that they had significandy aided Sovier military programs. In a
famous letter to Moscow of Februaty z9, the Chinese Party Central Commit-
tee said: “Up 1o the end of 1962 . .. China furnished the Soviet Union with
mote than 1,400 million new roubles’ worth of mineral products and met-
als. ... Many of these . . . are indispensable for the development of the most
advanced branches of science and for the manufacrure of rockets and nuclear
weapons.” Lithium, beryflium, and a number of other weapons-related metals
are mentioned, but, again, uranium is not among them. Seven Letters, p. 2.

18. Zhao Zixing. .

19. For a comparison of varicus countries’ knowledge at thar time, sec
Stead, pp. 714-21.

20, The Third Ministry became the Second Ministry of Machine Building
m February 1958 and the Ministry of Nuclear Industey in May 1982, For a
discussion of this ministry, see Chap. 3. After 1956, four more prospecting
teams—182 (in Shanxi Province), zo9 {Sichuan}, 4oé {Liaoning}, and 608
| Jiangxi}—began operating. Li Jue et al., p. 23.

21. See Wang Yanting et al., p. 1031.

22. This paragraph is based on Wang Aimin et al., pp. 79, 80, 83.

23. Some soueces refer to the mine as the Chenzhou Uranium Mine. Chen-
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24. See Wang Jian er al,, p. 6. Other information in rhis and the preceding
paragr~—h is from interviews with Chinese specialists, 1986; and Li Jue er al.,
pages caed in note 8.

5. Unless otherwise cited, the discussion of Luo Pengfei’s find is based on
Zhao Fuxin and Zheng Shurong, pp. 58-61, 78. These authors discuss the
search in the Nanling mountains but do not name the precise location; our

~ assumption is thar the locale is Lianxian.

2

26. Ibid., p. $9. The character “lac™ means old and is used as an affection-
ate ttle.

27. Xinbua, Dec. 2, 1979, in FBIS: Prople’s Republic of China, Dec. 4,
t979, p. Lrs. This arucle does not idenaify the region, bur from this report
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cussed is in the Nanling mountains.

28. Zhao Fuxin and Zheng Shureng, p. 63.

29. Ibid., pp. 63, 66, 74.

30. Wenhwi Bao [Culrural Exchange News)] (Hong Kong}, Aug. 3, lgsn, in
FBIS: People’s Republic of China, Aug. 5, 1980, p. Us.

31, See Dagong Bao [Impartial News| (Hong Kong), April 57, 1980, it
ibid., April 18, 1980, p. Ur. According to this source, the Guangdong geo-
Iogn:al group aumber 703, working in the Nanling mountains, had made ura-
nium discoveries almost every year since early 1964. See also Guangdong Ra-
dio, Dec. 26, 1979, in ibid., Jan. 18, 1980, p. P

3. Zhao Fuxin and Zheng Shurong, p. 76. Picture 37, following Li juc ot
al., p. 238, shows an external view of part of the Chenxian tmine.

33. Wang Jianetal, p. rz.

34. For an authoritative discussion of shrinkage stoping, see R. Lewis and
Clark, pp. 453-69.
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35. Ibid., p. 448.

36. Ibid., p. 453; Wang Jian et al,, p. 10,

37. K. Lewis and Clark, p. 453.

38. Wang lian et al., p. 10; Wang Jingrang, p. 53.

39. Wang Jian et al., p. 8.

40. Ibid., p. 12. For a technical discussion of Soviet leaching wechniques
that would have been available to the Chinese, see Galkin et al., pp. 39-43.

41. The discussion in this and the following paragraph is based principally
on Wang Aimin et al., especially p. 81,

42. A gencral picture of how the military fared in these years is given in
General Polirical Deparument, People’s Liberarion Army, Gongzuo Tongxun
[Bulletin of Activities). For a translation, sce J. C. Cheng. A discussion of the
relevant articles is found in ]. Lewis, *China’s Secret Papers.” pp. 73-77.

43. By this time, the nuclear ministry had been renamed the Second Min-
istry of Machine Building, and Liu Jic had become the minster. On an inspec-
tion trip to Chenxian in 1963, Liu discovered that the drillers, contrary to
ministry safery instructions, were working withour access to water, The result
was an increase in the densicy of dust in the runnels far above the allowable =
mg per cubic meter, Minister Liu personally ordered a Party cadre 1o fix rhe
problem in thece days. Wang Aimin et al., p. 84, gives the dare for this event
a5 March 1959; our sources indicate the date should be 1963,

44. The first national anention publicly given to protection against radon
poisoning came in 1981. At the first national academic conference on radio-
active environments In mines, participants exchanged information on occu-
pational hazards in mines and proposed ways to reduce such harmful sub-
stances as radon. See China News Agency (Hong Kong), July 14, 1981, in
China Report: Science and Technology, 136 (JPRS 79453; Nov. 16, 1981},
p. 19. For ageneral idea of state-of-the-art mining safety, see Rock, pp. 111-21.

45. The term “ultra-Leftist” is Chinese. For a scholarly review of how Chi-
nese evaluate ultra-Leftism during and afrer the Great Leap Forward, see Jo-
seph, Chap. 4. :

46. This and the next two paragraphs are based on Song Erlian; Wang
Hanfu; Li Jue et al., pp. 30-31; and information from a Chinese specialist,
1o86. The ministry also issued the slogan “Everyone should engage in the
science of atomic energy.™

47. Galkin et al., Chaps. 5-7, summarizes the state of Soviet knowledge (as
of 19¢8) of the treatment of uranium at this stage in the process and lises many
of the sources that 'would have been made available to the Chinese by Soviet
advisers; see especially pp. 18, j4, 117-20, 140-41, and 154-55. Somewhat
latee, Galkin and others authored a textbook for the use of engineers special-
izing in the “technology of natural radioactive elements™; see Galkin and
Sudarikov.

4B8. Wang Aimin et al., pp. 89-90. '

49. Zhao Fuxin and Zheng Shurong, p. 76. Picture a5, opposite Li Jus et
al., p. 15, shows one of the sarly uranium are processing facilities like the one
at Lianxian,

so. Xoang Jun, p. 120, The information on the ministry’s collection system
is based on interviews with Chinese specialists, 1986. :

s1. Galkin et al., Chap. g, describes the textbook methods for producing
wranium tetrafluoride.
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yz. Xiang Jun, pp. 118, 119. In accordance with their agreement of August
1956, the Soviets had designed the Sixth Institute. Li Jue et al., p. 26.

§3. The remainder of this section is based principally on Xiang Jun,
pp- 123-31; and Li Jue ex al, pp. 44, 149. Lermontoy is a small town near the
city of Pyatigorsk in the Caucasus. The area of the Pyatigorsk Plateau, a sec-
tion of the northern foothills of the Grearer Cauncasus, conrains a number of
mountain peaks of igneous origin. Some of these are exposed volcanic cores
and are of a type in which uranium is somerimes found. Some sources have
identified a uranium mine in the region; Xiang Jun appears to confirm thart
uranium oxide is produced at Lermontov,

s4. Xiang [um, p. 130.

5. Ibid., p. 131,

56. This entire secrion is based on Jiang Ji, pp. 100-117; and Li Jue er al.,
pp. 26, 151,148, 150, 155, 157, 163. The quote here is from Jiang i, p. zo1.
Hengyang was a city of about 240,000 in 19§9. An important tail junction
and market center, the city manufactures heavy equipment and machinery as
well as chemicals and farm implements. Lt was about 7o miles by eail from the
Chenxian Uranium Mine. The precise location of Plant 414 can be deduced
from statements in Jiang Ji, pp. t16-r7. Picrure 41, following Li Jue e al.,
p- 238, shows the interior of Plant 414, described in this section.

57. Quoted in Jiang Ji, p. 104,

58. The story of Plant 202 is based on Li Jue et al., pp. 189-91. Pictures 44
and 48, following rbid., p. 218, show the interior and exterior of Plant 202.

9. NRH, pp. B4, Br6.

60. NEH, pp. Boe, B14.

6r. Mia Zhanhua, p. 133; Li Jue et al,, pp. 43, 185.

61. See Guo Jian, pp. K7-K8; and Li Juc et al., p. 363. By the end of 1954,
the institute had 584 staff members; 258 were scienrific research personnel
and 99 engineering technical personnel. According to Li Jingi, the Institure of
Aromic Engrgy litad more than 1,300 engineers in 1986, He states that it "con-
tributed to the successful trial exploston of China’s first atom bomb and frst
hydrogett bomb™ and conducts “basic research for national defense purposes.™
For a peneral description of the institute in 1979, see Bromley and Perrolle,
pe. 87-100; and Bloembergen, pp. 92-93.

63. Guo Jian and Shuang Yin, pp. 1-3; Ren Gu, p. 1104. The hrst source
gives an incorcect month for the beginning of the reactor’s operation.

64. U.5. sources fitst vdentified Li Yi as a deputy direcror of the Institute of
Atomic Energy in May 196é5; US., ClA, Directory (1966}, p. 454. By the
r98es, Li had moved to the new High Energy Physics Instituve as depury di-
rector, [n October 1980, he became the first president of the China Particle
Accelerator Society; ibid. (1981), pp. 21, 119.

65. LiJue et al,, p. 25; Niu Zhanhua, pp. 135, 148.

66. Niu Zhanhua, p, 142.

67. Information in this and the nexr paragraph is from bid., p. £34; and
Li Jue e al., pp. 185, 320,

68. Mouel is the trademark name for a nickel-copper alloy developed in
1905, Containing about 66% nickel and 1. 5% copper (plus small amounts
of other merals), Monel has strong carrosion-resistance propertics.

69. Niu Zhanhua, p. 135.
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70. This was the Zhangdian Medical Apparatus and Instruments Factory
in Zibo, Shandong.

71. Li Jue et al, p. 183 5; Niu Zhanhua, p. 138. Huang Changging's reactor
was 2 m high and 0.5 m in diamerer. Niu Zhanhua, p. 148. A possible madel
of the Soviet reaction chamber described by Niu Zhanhua is in Galkin e al.,
p. 151; however, the chamber picrured is designed to produce uraniom
tetrafluoride.

72. Li Jue et al,, pp. 44, 1853 Niu Zhanhua, p. £17. It should be noted that
Li Jue et al, gives two different months for this tese, Ocrober and December.

73. Niu Zhanhua, p. 139. “Xiao” means small and is a friendly title often
used by a speaker addressing someone younger than he.

74. 1bid., pp. 140-41.

75. Ibid., pp. 142-53.

76. lbid., p. 146.

77. The information in this and the next paragraph is from ibid., pp- 145,
147; and Li Jue et al., p. 185.
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£. U.5., Department of Energy, p. 1. For a discussion of the development of
Saviet nuctear weapons, see Holloway, Sowiet Union, pp. 20-27.

2. Liu Shuqing and Zhang Jifu, pp. 34-35: interviews with a Chinese spe-
cialist, 1986; Li Jue etal., p. 42.

3. “Sino-Soviet Joint Communique,” p. 34. The total amount of credits was
520 million rubles. “Communique on Sino-Soviet Talks,” p. 31.

4. “Statement of Soviet Government,” p. §3- '

5. “Conclusion of the Sino-Soviet Accord.”

6. At the inaupural meeting of the four departments of the Chinese Acad-
emy of Sciences in June, the academy’s president, Guo Moruo, and the physi-
cist Wu Youxun stressed the importance of nuclear physics. Guo appointed
key defense scientists to the Physics, Mathematics, and Chemistry Depart-
ment. See Xin Hua Yuebao, Sept. £8, 1955, pp. 127, 142, 243, and 246.

7. NRH, p. 795.

3. The major survey of Soviet assistance to China is Filatov, On the estab-
lishment wi*tie Dubna institure, see Xin Hua Banyuekan, Aprl 21, 1956,
pp- 62-63; and Li Jue et al., p. 519. According to Moscow Radio, Feb. 1,
198 t, “For several years, the number of Chinese scholars and experts working
ar that institute toraled 14c.™ In FBIS; Soviet Urior, Feb. 4, 1981, p. Bz2. For
a full text of the Dubna agreement, see Xin Hua Banyuekan, Sept. 6, 1956,
pp. 89-91.

9. NRH, p. 794.

to. The information in this and the following three paragraphs is from
Qian Sangiang, “Cherish the Memoty™; and Li Jue et al., pp- 17, 491-92,
494-95.

:1. Li Jue et al., p. §1; interviews with Chinese specialists, 1986. For simi-
lar scalings of the program, see Liu Jie; and “Riddle of Research and Devel-
opment,” p.6. In 1986, Gu Mainan and Gu Wenfu reporeed (p. 3) that
300,000 staff and workers served on the “nuclear industrial front.” Of these
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300,006, about 60,000-70,000 were engineering and technical personnel and
over [,000 were senior scientific research personnel. Xue Jianhua.

12, LiJue ecal, pp. 168, 204, 232,

13. Mao [g], p. 288.

14. This and the following three paragraphs are based on interviews with
Chinese specialists, 1986; and Li Jue cr ai., pp. 28-29. See alsc Wang Xianjin
et al.

15. Zhou Yongkang; Xu Zhucheng. The figure of 10.7 billion yvan in 1957
is based on International Monerary Fund and World Bank hgures for changes
in the reeail price indexes, IMF, pp. 274-75; World Bank, p. 334. The dollar
conversion is based on a rate of 2.617 yuan per U.S. dollar in 1957, given in
“Conversion Rates,” p. 29.

16. These hgures are from State Statistical Bureau, pp. 23-24. For a com-
pilation .of state expenditures from 1950 through 1959, see N. R. Chen,
Pp- 446-37. Defense spending for 1958 roraled 5 biflion yuan.

17. Dai Yaping, "Nutlear City,” pp. K1y-Kzio; Li Jue et al p. 42.

18. For a general introducrion to plutonium, see Willizm Miner. Miner is
one of the authors of 2 more technical discussion of plutonium in The Rare
Metals Hundbook, 2d ed. (New York, 161}, Chap.a8.

19. Encyelopaedia Britansticu: Mucropaedia, 13: 318.

zo. Oun nudlear reactor designs, sve Nero, especiatly Chap. 1.
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to figure out exacily what happened during the bomb's imploston, so you can
figure out exactly how much energy was released and so on. [This] required
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parrd to selenium and tellurium] is the most dangerous of the three eiements
because of its intense radioactivity; all three elements appear to be taken up
by the kidneys, spleen and liver, the tissues of which undergo irreparable ra-
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used generically to include not only the desert formally called Gobi in Nei
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25. Dai Yaping, “Nuclear Plant,” p. K.

76. Chen Zujia; Peng Rucqian, pp. 172, 174, 175.

77. Peng Ruoqan, pp. 175-76,

78. Liu Shuging and Zhang Jifu, p. 33; Peng Ruoqian, p. 176,

79. L Shuging and Zhang Jifu, p. 33.

" Bo. Ibid., pp. 33-34.

81. Peng Ruogqgian, pp. 183-84.

81. Liu Shuqing and Zhang Jifu, p. 34.

83. lkad., pp. z5-26; Lt Jue et ab,, pp. 46-47. The minisiey’s report in Sep—
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which of these should be called the Two-Year Plan. See Li Jue et al., p. 568.

84. Liz Shuqing and Zhang Jifu, p. 34.

35. Ibid.

86. lbid., p. 35.

87. Pr:ng Ruogiar, pp. 185-87; Liu Shuging and Zhang Jifu, p.37. By
adopting Zhu's plan, rhe project reporredly saved the narional treasury 21
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38. Peng Ruoqtan, pp. 179-80.

8g. Tbid., pp. 178-79.

go. Ibid., p. 18o.

91. Liu Shuging and Zhang Jifu, pp. 35-37.

2. Ibid., p. 38; Peng Ruogian, p. £8s.

¢3. The information on Yuan Gongfu’s feat ts from Liu Shuqing and Zhang
Jifu, pp. 3B-404 Peng Ruoqian, p. 187; and “Riddle of Research and Devel-
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94. Except as noted, the rest of the sectiont s based on Liu Shuqing and
Zhang Jifu, pp. 41-44. We do not know Engineer Li's full name. On the criti-
cality experiment, see Li Jue et al., pp. 272-73.
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271



2. The total land area of Xinjiang is 1.6 million sq. km, of which over
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3. Fa-hsien, p. 17; Huili, pp. 36-37.

4. Marsden, pp. 68, 78.
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42. “Unexpected Discovery.”
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and Zhang Jifu, p. 49.
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p. 14. In Ocrober 1967, a high-level meeting worked out plans for undec-
ground testing, but these were interrupted by the Culeural Revolution. The
first underground explosion came on Sept. 22, 1969, and the Chinese basically
sodved the technical problems associated with underground measurement in
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53. Li Yingxiang et al. See also Guo Diancheng and Xu Zhimin, “Never
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8. “A Proposal Concerning the General Line of the International Cormmu-
nist Movement” {June 14, 1963}, in Polemsic, pp. 28-29.
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23. The rext of the speech is in Xinina, Aug. 1, 1964, in Survey of Ching
Mainiand Press, No. 3273 (Aug. 6, 1964), pp. 40-45.

24. See Halperin and Lewis, pp. §8-47; and Whitson, pp. 528-57.
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7; and Liu Xiyao, “How China Succeeded.”

26. Feng and Chen; Yu Min; Lt Jueet al., pp. 61, 276.

27. Liv Jingzhi and Li Peicai.

28. Glasstone and Dolan, p. zc.
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mission of the author.}
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30. Lin Xiyao; “Riddle of Research and Development,” pp. 6-7; Li Jue
et al,, pp. 62, r77-78, 367. Information in the following five paragraphs is
from these sources. Liu specifically mentions using computers of the Chinese
Academy of Sciences’ institutes in Beijing and Shanghai, The most advanced
computer used was the J-50r Mode! at the East China Compurer Institute in
Shanghai. By way of comparisen, the scientists at Los Alamos in the wartime
project had “Marchant computers—hand calcularors with numbers, You push
them, and they multiply, divide, add, and so on, but not easy like they do now.
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31. This is based partially on Yu Min; and Liu Jingzhi and Li Peicai. Yu
Min had seudied physics under Deng Tiaxian at Beijing University and joined
the Ninth Academy in 2965, Shortly before Yu went to Shanghai, the ministry
submirted its “Report on Arrangements for Making Breakthroughs on Hydro-
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experiments with actual weapons tests. Li Jue et al., pp. 62, 366.

32. All the scientists reportedly were assigned to read Mao's “On Practice™
and *On Contradicrion,™ as well as political directives and traces an “learning
from Daging,” the oilfield then being touted as a model of industrial self-
reliance. For a brief historical review of the early years of the Culural Revo-
lution, see “China, History of,” Encyclopaedia Britannica: Macropaedia, 4
396-400. .

33. “Hold High the Grear Banner.” _

34. Ina 16-point dicective of Aug. 8, 1366 (“Decision of the Central Com-
mittee of the Chinese Communist Party Conceing the Great Proletarian Cui-
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Documents, p. 2. In January 196, the Central Military Commission forbade
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a “Circuiar . . . Forbidding Exchange of Revolutionary Experience in Indus-
tria} and Mining Units, Scientific Research Organs, Design Units and Capital
Construction Units Under the Industrial System for National Defense™ (text
in ibid., p.232).

3§. Except as noted, the information in this and the following paragraph
is from Liu fingzhi and Li Peicai.

36. The information on the design unit is based on “Triumphal Song of
Mao Zedong’s Thought,” p. coexs.

37. For a sample of news stories and the official communique on this test,
see FBIS: Far East, Oct. 28, 1966, pp. CCC1-CCC3. The characrer xi (doubie
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38, This paragraph is based on Nie Rongzhen, “How China Develops Its
Nuclear Weapons,” p. 19.

39. “Mao Tse-tung'’s Thought Is the Victorious Banner,” pp. 16-17.

40. The information on the Second Ministry is based on interviews with a
Chinese specialist, 1986. Shortly after the outbreak of the Cultural Revolu-
tion, Minister Liu Jie was stripped of his power. Premier Zhou Eplai then
assigned Vice-Ministers Lin Xiyao and Liu Qisen to oversee the day-to-day
affairs of the ministey. They remained in power for several years.
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41. The information in this and the following rwo paragraphs is principally
from Suo Guoxin, pp. 16-18.

42. Article B of the “Provisional Regulations of the Chinese People’s Lib-
eration Army for the Safekeeping of State Military Secrers (Draft)” states:
“Test sites for new weapons ... must be properly classified as restricred
areas.” Textin J. C. Cheng, p. 239. '

4%. "“Document of the CCP Central Committee, the State Council and the
Central Military Commission,” in CCP Documents, p. 186.
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45. “Riddle of Research and Development,” p. 7; Li Jue etal., p. 63. At the
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46. The information in this and the following paragmph is from Ding
Houben, p. 17.

47 Guo Diancheng and Xu Zhimin, “Never Forget,” p. 28; Li Jue et al.,
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ing Li Juc et al., p. 238.

48. For 2 compilation of documents on this test, see FBIS: Comprunist
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On Nu:s role, see Nie Rongzhen, “How China Develops Its Nuclear Weap-
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the date of this eest.

49. This information is based on “Triumphal Song of Mao Zedong’s
Thought,” pp. cccr7-ccc1 8.

50. Information in this and the next rwo paragraphs is from Lu Chuanzhi
et al.; and Xi Quxin and Liu Jingzhi. _

51. The information in the rest of this section is from “Triumphal Song of
Mao Zedong's Thought,” pp. ccc18-coczo.

52. The informartion in this section is from Li fue er al., pp. 49, 59-61, 63,
276, 285-91; Lu Ke, pp. 9-11; and Wang Zhuang, pp. 64-65.

53. “China’s First Hydrogen Bomb,” pp. 6-7.

54. Ibid.; *A Magnigcent Vicrory,” p. CCCy4.
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especially Chap. 7.

s6. NRH, p. 787.

s7. Do Yuejin, p. 13.
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59. See, for example, Wang Shouyun, pp. 26-27.

s0. “On Questions of Parry History,” p. 31.
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61. Zhang Jun, p. 41.

€3. Ibid., pp. 562-63.
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64. U.5. government reports regularly described this medium-range ballis-
tic missile as a “single-stage, liquid propellant, transportable system developed
from Soviet models. . . . It can reach targets in the Eastern USSR, peripheral
nations, and some US bases in the Far East. It is an obsolescent and cumber-
some missile system with slow reaction time.” These reports gave an estimated
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1976, p. 48.

65. Lhang Jun, p. 565,

66. Jones, U.S. M:Iﬂary Posture, FY 1981, p.76. In the [ate 19705, the
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Chinese specialists, 1987,

67. Some 1.5, sources state that the DF-4 {CS83-3) had a maximum range
aof 4,350 miles {about 7,000 km), but Chinese speclalis'ts say this is incorrect.
See “Chinese Develop Missile, Satellive Launchers,” p. 1§.

63. This is based on Du Hua et al.; and “Outstanding Achievements.”

69. U.S., Department of the Air Furce, Pp. 3-10-3.14.

70. The DF—; used UDMH and an oxidizer of 10o% nitrogen tetroxide,

71. Zhang Jun, p. 182. On the development of graphire control vanes, see
Ley, Chap. 8. A picture of graphite vanes on the German V-2 {A-4) is in Ley,

I55.

P 72. On these control systems, see U.5. Department of the Air Force,
pp 7.r1-7.18. This information is from a Chinese specialist, 1986; Du Hua et
.3 Zhang Jun, pp. 176, 180-81.

7 3. Informanon from a Chinese specialist, 1986.

74. Zhang Jiajun. . 7%. Guo Qingsheng, pp. 23- 24

=6, Du Hua er al. 77. Schlesinger, p. 31,

78. Brown, U.S. Military Posture, FY 1978, pp. 5, 106.

=g, For an examination of Chinese statements on deterrence, see J. Lewis,
“China’s Military Doctrines,” especially pp. 151-58.

§c. NBH, p. 81c.

81. Wang Shouyun, pp. 26-z7. Wang cites an article on medium nuclear
powers by Geoffrey Kemp {Nnclear Forces for Medium Powers) as giving a
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82. “Staternent by the Governmient of the People’s Republic of China.”

83. Quoted in Yin Weixing, p. 21. Yin works in the Political Department
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B4. See, for example, Zhang fianzhi, Zhang is z specialist in the Second
Actllery Corps.
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Training Conference,” in . C. Cheng, p. 684.
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1. See Sunpson, Independent Nuclear State, especially Chap. 11.

2. Interviews with Chinese specialists, 1986.

3. Ibid,

4. Holloway, "Innovation,” p. 401, :

5. Quoted in Holloway, “Entering the Nuclear Arms Race,” p. 188.

6. Gowing, Independence and Deterrence {U.K.); Hewletr and Anderson
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