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S U mmary      of   O bservations         

This detailed case study of Aum Shinrikyo (Aum) suggests several lessons for understanding attempts by other ter-
rorist groups to acquire chemical or biological weapons. We provide the basis for these observations in the discus-
sion that follows and return to them at greater length in the conclusion of this report.

1.	 Aum’s biological program was a failure, while 
its chemical program was even more capable 
than would have been evident from its success-
ful release of sarin in the Tokyo subway system 
in 1995. Though the reasons for this disparity are 
complex, a number of factors suggest that chemi-
cal weapons are likely to be more accessible than 
biological capabilities for terrorist groups intent on 
killing substantial numbers of people.

2.	 Effectively disseminating biological and chemi-
cal agents was challenging for Aum. Di�culties of 
this kind are likely to burden other groups.

3.	 Accidents recurred in Aum’s chemical and bio-
logical programs but did not deter pursuit of 
these weapons.

4.	 When Aum’s top members transitioned to using 
violence, they readily brought other leaders 
down this path and effectively persuaded, iso-
lated or killed dissidents. There was no evident 
resistance to moving from conventional weapons 
to pathogens and chemicals.

5.	 Though police pursuit of Aum was remarkably 
lax, even intermittent or anticipated enforce-
ment actions highly disrupted the cult’s efforts to 
develop chemical and biological weapons. Even 
if it is not an e�ective deterrent, law enforcement 
pressure can substantially inhibit e�orts to develop 
biological and chemical weapons.

6.	 The key work on Aum’s biological and chemi-
cal programs was conducted largely by the 
leadership group. This made it easier to keep 
the program secret, but this secrecy signi�cantly 
limited access to the skill sets available for weapons 
development. Other groups that seek to develop 
chemical and biological weapons are also likely to 
grapple with this tradeo�.

7.	 Aum’s hierarchical structure facilitated initiating 
and resourcing biological and chemical pro-
grams. However, it distorted their development by 
focusing power and resources in the hands of some 
who were not well-positioned to make good judg-
ments about the programs. We anticipate similar 
e�ects in other terrorist organizations.

8.	 Even a retrospective assessment of biological and 
chemical weapons programs like this one is dif-
ficult and burdened with gaps and uncertainties. 
Contemporaneous assessments of Aum’s inten-
tions and capabilities would have been much more 
di�cult and, even if correct, partial understanding 
at particular junctures would probably have been 
misleading. Similar uncertainty is likely to be com-
mon when assessing other terrorist groups. Our 
expectations of intelligence, and the weight we 
attach to it, should be moderated accordingly.

9.	 Aum displayed impressive persistence and pro-
duced successes despite its commitment to many 
bizarre ideas, its misallocation of resources and 
its numerous operational failures. 

10.	Significant failures preceded or accompanied 
Aum successes. When we encounter terrorist 
pursuit of these weapons the failures may be less a 
source of comfort than a warning of activity that, if 
persistently pursued, may result in success.
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I  .  AU m’s  E arly    D evelopment          
and    T U rn   to  V iolence       

Aum Shinrikyo started as a peaceful cult that 
provided a livelihood to its founder, Chizuo 
Matsumoto, while purporting to help followers 
achieve enlightenment.9 Matsumoto, born into 
an impoverished family in 1955, suffered from 
congenital glaucoma that left him with no sight 
in one eye and severe impairment in the other. 
Like his sightless older brother, he was sent to a 
special school for the blind. There, he acquired the 
reputation of being a bully and allegedly extorted 
money from his classmates. He later became an 
acupuncturist and a masseur in Kumamoto – both 
traditional trades of blind people – but in 1976 he 
was convicted of causing a bodily injury and fined 
150 dollars.10 Apparently, his trade did not satisfy 
his ambition and in 1977 he moved to Tokyo to 
further his education. At preparatory school to 
take the entrance exam for Tokyo University, he 
met Tomoko Ishii, four years his junior, whom he 
started to date and impregnated. They married in 
January 1978 against her parents’ wishes. 

Matsumoto failed his university entrance exam 
but opened the Matsumoto Acupuncture Clinic, 
which thrived, prompting him to open a pharmacy 
specializing in Chinese medicine.11 At the same 
time, Matsumoto developed an interest in New 
Age religions and extrasensory perception, read-
ing old Buddhist texts and joining the Agonshu 
sect in 1981. This sect, which had been created 12 
years earlier, used modern methods of advertising 
such as ads in magazines and on its own television 
station. It preached strict adherence to Buddhist 
principles and encouraged followers to submerge 
themselves into the cult and cut off all contact with 
their families. 

In June 1982, Matsumoto was briefly jailed 
and fined 2,000 dollars for violating the Drug, 
Cosmetics, and Medical Instruments Act.12 The 
incident humiliated him. Matsumoto turned to 

intensified practice of yoga and reading about 
fortune telling, divination, mysticism, the 
human potential movement and the writings of 
Nostradamus. 

In February 1984, Matsumoto broke away from 
Agonshu and opened a yoga school he called Aum 
Inc., in a small studio in Tokyo. His personality 
attracted a small coterie of followers, including 
frustrated gifted “office ladies” such as Eriko Iida 
and Hisako Ishii,13 who were confined to clerical 
jobs and looking for a sense of greater significance 
or spirituality in their lives.14 Other early students 
included young people from all walks of life. 

These early followers became adept practitioners 
of Matsumoto’s rigorous exercises and later rose 
in the organizational hierarchy because of their 
perceived ability to attain spiritual enlightenment 

An October 1990 �le picture of Shoko Asahara, born Chizuo 
Matsumoto, the founder and former leader of Aum Shinrikyo.

(AFP/Getty Images)
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through them. Matsumoto lectured that he was a 
source of spiritual power and performed initiation 
ceremonies during which he pressed his thumb on 
an initiate’s forehead, supposedly to convey posi-
tive energy and absorb negative energy. 

The group was not yet religious – the emphasis was 
on enjoying yoga to develop psychic powers. In 
February 1985, Twilight Zone, a popular Japanese 
magazine dealing with fringe religions and thera-
pies, carried a feature on Matsumoto, including a 
photograph of him appearing to “levitate” in the 
lotus position several inches in the air. This feature 
attracted a number of people searching for similar 
experiences.15 

By the spring of 1985, Matsumoto had started 
to assert that he was a sacred warrior and hero, 
charged with saving the world. After a trip of 
self-discovery to a mountain in northern Japan, 
he added that he met an old man who warned 
him about a coming apocalypse and prophesized 
that the survivors would be benevolent shinsen 
(mountain hermits). On a trip to India in the first 
two months of 1986, he claimed to have met sages 
who predicted that the world was heading for 
catastrophe but were unable to provide him with 
appropriate spiritual guidance to assist him in his 
quest. Matsumoto decided to use his own ascetic 
techniques to save the world. He then formalized 
his group of about 35 followers into an organiza-
tion called Aum Shinsen no Kai (“Aum Mountain 
Hermits’ Society” or “Aum Mountain Wizards”). 

On the spiritual side, Matsumoto asserted that 
he sought to restore “original Buddhism” to 
the world. His first sermons affirmed the tra-
ditional aspects of Buddhist morality, invoking 
injunctions against killing and emphasizing the 
importance of detached self-control – avoiding 
inebriation and losing one’s temper. Novices 
were urged to give donations for initiation and 
gradually to renounce the materialist and spiri-
tually void society (symbolized by the United 

States) that was inevitably heading toward 
catastrophe. Matsumoto claimed that he could 
prevent a cataclysm through positive spiritual 
action, bringing about a new spiritual age that 
would reverse the materialist trend. He said that 
he needed to open centers around the world and 
to acquire at least 30,000 spiritually enlightened 
practitioners who would renounce the world. 
Matsumoto repeatedly used this theme of catas-
trophe or Armageddon to urge laypeople to join 
his organization.16 

In September 1986, Matsumoto formed his first 
monastic community. Monks and nuns had to 
sever all ties to their families and friends and give 
everything they owned to Aum Shinsen no Kai 
to demonstrate their lack of attachment to the 
mundane world and their commitment to the 
community. 

Matsumoto started buying plots of rural land to 
establish priestly communes, “Lotus Villages,” that 
would form the basis of his utopia. This isola-
tion bred an attitude of being special among the 
priesthood and probably incubated the arrogance 
Matsumoto and his followers displayed against 
non-priests. These monastic arrangements strained 
relations between Aum Shinsen no Kai and the 
outside world. Parents lodged complaints against 
the cult and were angry at “a religion” that took 
their sons and daughters – many of whom were 
minors – away from their families and appropri-
ated their assets.17 

This was a period of optimism and rapid expan-
sion for the movement. In July 1987, the movement 
changed its name to Aum Shinrikyo (“Aum 
Teaching of Truth”) and Matsumoto changed his 
name to Shoko Asahara. At the time, the cult had 
1,300 members; a year later, about 2,300; and by 
late 1989, around 4,000. The number of its monks 
and nuns grew from three at the end of 1986, to 30 
at the end of 1987, 117 at the end of 1988, and 390 
at the end of 1989.18
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Biographies of Key Aum Shinrikyo Members

Hideo Murai, born in 1958, 
graduated from Osaka Univer-
sity in 1981 with a degree in 
physics. As one of his fellow 
students described him, “He 
made good grades, but was 
quiet.”25 He did some gradu-
ate work in astrophysics at the 
university, studying the X-ray 
emissions of celestial bodies, 
and then joined the research 
and development department 
of Kobe Steel. After two years, 

Murai became less interested in his career and was at-
tracted by what he had read in an Aum publication on 
yoga and extrasensory perception. He got married and 
took his wife on a honeymoon to Nepal rather than the 
traditional trip to Hawaii. On his return in 1987, he quit 
his company and joined Aum as a monk.26 

Fumihiro Joyu was born in 
1962 in Fukuoka, Japan and 
lived with his family in a Tokyo 
condominium. His father 
started an export-import busi-
ness, but disappeared when it 
failed during Joyu’s grammar 
school years. Joyu consistently 
stood at the top of his class. As 
a teenager, he enjoyed cartoon 
books, baseball and became 
fascinated by UFOs and super-
natural powers. He liked to tell 

jokes, but sometimes displayed a violent temper. At 
Waseda University, he majored in electronic communi-
cation, belonged to the English Circle Club and enjoyed 
debating. As a graduate student at the same university 
he studied telecommunications, was an avid reader of 

Twilight Zone and, starting in the summer of 1986, he 
attended Aum seminars. After receiving his graduate 
degree in 1987, he joined the National Space Develop-
ment Agency (at the time, Japan’s equivalent of NASA), 
but a month later he resigned and became an Aum 
monk. He became well known for his relentless ascetic 
practice and quickly advanced through the ranks of the 
organization.27 

Kiyohide Hayakawa, born in 
1949, was the only child of a 
factory employee. In school, he 
was helpful to his subordinates, 
but when things did not go his 
way he would resort to vio-
lence. Hayakawa attended Kobe 
University and studied cultiva-
tion of �owers and vegetables, 
belonged to the aviation 
club and had become a leftist 
militant by the late 1960s. After 
graduation, he studied agricul-

tural engineering (greenbelt planning) at the graduate 
school of Osaka Municipal University. He was hired by 
a leading civil engineering �rm and became respon-
sible for developing golf courses and residential sites. 
He liked science �ction and books about supernatural 
powers, and was constantly reading them. After �ve 
years, Hayakawa moved to a design consulting �rm in 
Osaka and married a woman two years his junior (they 
had no children). He joined Aum in 1986 after reading 
Matsumoto’s book and established Aum’s Osaka branch 
in 1987, turning down an o�er from a prestigious �rm 
in Tokyo in order to continue this work. He became one 
of its �rst monks when the priesthood was established 
and then became the main procurement agent for the 
cult.28 

Hideo Murai

Fumihiro Joyu 

Kiyohide Hayakawa

Many of those who joined Aum came from universities where Shoko Asahara lectured. A brief description of the six 
members most relevant to the biological and chemical programs is helpful for understanding those programs and 
also for appreciating the nature of Aum.24 They are listed in the approximate order they were recruited into Aum 
Shinrikyo. Together these members came to constitute the inner circle of leaders on scienti�c matters at Aum.
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committed a serious infraction by breaching this 
secret and confessed her sin to Asahara, who had 
the reputation of being able to read minds. Asahara 
then confronted her brother, who freely admitted 
that he knew about it and promised that he would 
keep it secret. 

Shuji Taguchi, the deceased’s best friend, had wit-
nessed his death and was aware of the cover-up. By 
February 1989, he had become disillusioned with 
Aum and decided to leave the movement. Asahara, 
who was afraid that Taguchi might inform the 
police about the death of his friend, tied up 
Taguchi with ropes in a container at the commune 
and summoned his senior male advisors – Murai, 
Okasaki, Tomomitsu Niimi, Hayakawa and 
Toshiyasu Ouchi – to discuss the best course of 
action. He dispatched them to determine whether 
Taguchi still persisted in wanting to leave Aum. 
They did so and informed Asahara that it was still 
the case. Asahara ordered them to kill Taguchi. 
The five men returned to the container and stran-
gled him with a rope. Afterwards, they burned the 
body.34 

At his trial after the 1995 sarin attacks, Toshiyasu 
Ouchi said that Asahara always used more than 
one person for each criminal activity. The offend-
ers monitored each other’s behaviors and were 
reluctant to go against the apparent consensus of 
the group. They each believed that if they had been 
asked to do something wrong, someone else would 
protest, “somebody here will do something.”35 Aum 
members were thus involved in numerous criminal 
activities without a strong sense of making individ-
ual decisions. The cold-blooded murder of Taguchi 
also apparently intensified the bond among the 
senior leadership.36 

Asahara tried to provide them with a religious jus-
tification shortly thereafter. In a sermon on April 
7, 1989, he advanced the concept of poa: if a person 
was piling up bad karma that would condemn him 
to eternal hell, it was necessary to “transform” the 

Table 1: Aum’s system of Ministries

Founder Shoko Asahara

Household Agency Tomomasa Nakagawa

Secretariat Reika Matsumoto

Ministry of Commerce Shin-ichi Koshikawa

Ministry of Construction Kiyohide Hayakawa

Ministry of Defense Tetsuya Kibe

Ministry of Education Shigeru Sugiura

Ministry of Finance Hisako Ishii

Ministry of Foreign 
A�airs

Fumihiro Joyu

Ministry of Healing Ikuo Hayashi

Ministry of Health  
and Welfare

Seiichi Endo

Ministry of Home A�airs Tomomitsu Niimi

Ministry of Intelligence Yoshihiro Inoue

Ministry of Justice Yoshinobu Aoyama

Ministry of Labor Mayumi Yamamoto

Ministry of Post  
and Telecommunications

Tomoko Ishii

Ministry of Science  
and Technology

Hideo Murai

Ministry of Vehicles Naruhito Noda

Eastern Followers 
Agency

Eriko Iida

New Followers Agency Sanae Ouchi

Western Followers 
Agency

Kazuko Miyakozawa

Source: Rex A. Hudson, The Sociology and Psychology of Terrorism: Who Becomes 
a Terrorist and Why?, Federal Research Division, Library of Congress, 1999, 
based on information from D.W. Brackett, Holy Terror: Armageddon in Tokyo 
(New York: Weatherhill, 1996): 104.
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person spiritually so as to prevent a further slide 
into hell, to attain a good rebirth and to secure 
eventual salvation. It was acceptable for enlight-
ened people to kill those in danger of accumulating 
bad karma in this life in order to save them in the 
next, thereby helping them to achieve salvation.37 

In April 1989, Aum applied to Tokyo Prefecture for 
legal recognition under the Religious Corporations 
Law. Such recognition would give Aum numer-
ous advantages, including tax breaks and legal 
protection from state interference. To qualify, a 
religious organization had to be in existence for 
three years, have its own facilities and be able to 
demonstrate that it behaved in a tolerant and law 
abiding way, allowing people to freely join or leave 
as they wished. As a result of protests from parents 
of underage monks and nuns, Aum’s application 
was initially denied. In response, Aum launched 
an aggressive campaign to overturn the decision. 
Aum priests hounded officials, sent letters of pro-
test and demonstrated. They threatened a lawsuit 
against Tokyo’s governor for unduly delaying an 
administrative decision. The prefecture caved in 
and granted Aum registration as a legally consti-
tuted religious body in August 1989.38 

In 1989, Asahara returned to the study of apoca-
lyptic literature. He decided that he would 
precipitate Armageddon rather than wait and 
become its victim. Casting himself as the New 
Christ, a messenger of God, Asahara told Fumihiro 

Joyu that they should prepare to change from 
a religious to a military organization.39 In the 
impending February 1990 elections for the Diet,40 
however, Asahara saw an opportunity to take 
control of the Japanese state without first attacking 
society. Asahara reasoned that if he failed to gain 
control of the state through elections, then this was 
again a sign of God, and he would go ahead with 
his plan of destruction.41 

Accordingly, in July 1989, Asahara announced that 
Aum would contest the elections. He established 
the Shinrito (“Supreme Truth”) Party and put up 
25 candidates, including Asahara and most of the 
senior members of the hierarchy, for Tokyo region 
parliamentary seats. There was a great deal of 
resistance among the rank and file, who had joined 
Aum precisely to get away from society. Asahara 
justified his decision at a general meeting of his 
priesthood in September 1989 by saying that time 
was short and Armageddon imminent. A grass-
roots strategy would no longer be sufficient; he 
needed to develop a political base and authority in 
order to avert Armageddon.42

The campaign started with strong expectations. 
Aum followers held rallies and performances, 
using balloons and stuffed dolls. But in October 
1989, one of Japan’s major weekly magazines 
published the first in a series of seven articles 
about the negative aspects of the cult including 
the exploitation of followers, breaking of families 
and bizarre initiation rites. The magazine received 
hundreds of calls from abandoned families which 
organized themselves into a protest group, the 
“Aum Shinrikyo Victims’ Society,” and retained 
civil rights lawyer Tsutsumi Sakamoto as its legal 
representative. 

Sakamoto investigated the cult and discovered 
several cases of fraud, including the fact that 
Kyoto University had never tested Asahara’s blood. 
Sakamoto denounced Aum on a radio show. In 
response, Aum followers spread leaflets near his 

Asahara reasoned that if he 

failed to gain control of the 

state through elections...he 

would go ahead with his plan 

of destruction.
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I I .  M ass    V iolence        and    the   
I nitiation         of   a  B iological        
W eapons       P rogram    

Botulinum
When Asahara determined that Aum should kill 
Sakamoto and his family, he asked what would 
be the most potent poison. Murai reportedly 
responded: “[B]otulinum,”62 the same toxin that 
in minute quantities is now used for cosmetic 
purposes but in larger, though still very small 
quantities, disables the nervous system. Without 
botulinum on hand, the cult turned, as described 
above, to other means to murder Sakamoto in 
November 1989. 

After the electoral defeat in February 1990 and his 
return to an apocalyptic approach, Asahara ordered 
Hayakawa, Niimi, Endo and Murai to obtain 
some Clostridium botulinum (C. botulinum),63 the 
bacterium that produces the botulinum toxin.64 
Presumably, Aum could have obtained C. botulinum 
in small quantities from culture collections under 
the guise of research – Aum, after all, ran a hospital. 
But instead, Endo went to the Ishikarigawa Basin 
in Hokkaido Prefecture,65 to harvest the bacterium 
from the soil in the spring of 1990.66

This effort to collect rather than buy C. botulinum 
was consistent with other decisions by the sect to 
be self-reliant. Aum repeatedly attempted missions 
internally that its members could have achieved 
more efficiently by acquiring materials or services 
outside the organization. This approach, a widely 
cited tenet of the cult, may have reflected faith in 
Asahara, a desire for secrecy or a perception that 
self-made goods could be acquired faster and more 
cheaply.67 It is not clear what Endo collected on and 
around Hokkaido, but Joyu recalled that Nakagawa 
and Endo ultimately68 worked on at least five 
strains (that is, variants) of C. botulinum.69 

The group attempted, according to Nakagawa, 
large-scale propagation of this material in two 

or three approximate cube-shaped fermenters.70 
These steel boxes71 each measured 2 meters x 
2 meters x 2.5 meters – i.e. 10 cubic meters – a 
volume capable of producing 10,000 liters if filled 
to capacity.72 With perhaps 10 percent headspace 
to accommodate foaming from the media broth 
in which the bacteria were grown, each fermenter 
might be expected to yield about 9,000 liters of 
material. Nakagawa recalled that two or three of 
these “fermenters” were constructed and that from 
them approximately 50 batches were made.73 We 
could find no record or recollection of the precise 
amounts of material that resulted, but a simple cal-
culation confirms the recollection of participants 
that these amounts were huge. The yield from one 
production cycle of one fermenter (9,000 liters) 
would equal 9 metric tons and 50 cycles would 
yield the immense amount of 450 metric tons. 
However, this quantity should not be equated with 
weapons material. The product, a yellow liquid, 
would have consisted mostly of the media in which 
the C. botulinum was cultivated. The cult made no 
efforts to concentrate or purify the broth from the 
fermenters.

All indications are that the product, though 
voluminous, was not efficacious. Cult members 
recognized that no one died in their attacks. 
Indeed, when a member slipped and fell into a 
fermenting tank he nearly drowned, but did not 
show signs of disease.74 Nakagawa attempted to 
evaluate the material scientifically by purchasing 
two to three thousand mice, exposing them to the 
material and using a botulinum toxin mouse assay 
to evaluate the results.75 He believed that his tests 
revealed no toxic effects in the mice, but there was 
some ambiguity because some mice died.76 

We think that any or all of five factors probably 
accounted for Aum’s failure. At the outset, the 
cult may not have acquired an appropriate strain 
of C. botulinum capable of producing sufficient 
concentrations of active toxin.77 Then, Aum may 
not have achieved specific culture conditions 



|  19

– such as an appropriate fermentation broth 
composition or an anaerobic (oxygen-free) envi-
ronment – required for the production of toxin by 
C. botulinum. Moreover, if they did not establish 
or maintain sterile conditions in the improvised 
fermenters, other bacteria might have contami-
nated the fermenters that would have prevented 
or interfered with the growth of C. botulinum. 
Kenichi Hirose, the physics expert given respon-
sibility for botulinum production under Endo, 
indicated that bacterial contamination tainted the 
botulinum production.78 This assertion is sup-
ported by Nakagawa’s recollection that he found 
Bacillus [subtilis] natto, an aerobic bacterium used 
to ferment soybeans in traditional Japanese food, 
in the C. botulinum product.79 Further, if Aum did 
succeed in producing a toxin, it could have been 
lost or degraded during post-fermentation recov-
ery and/or destroyed if the resulting preparations 
were not stored properly. Finally, the concentra-
tions or mass of toxin that was disseminated 
simply may not have been sufficient to achieve any 
noticeable effect. 

These issues notwithstanding, the cult employed 
three trucks80 to spray this material at two U.S. 
Naval bases, Narita airport, the Japanese Diet, the 
Imperial Palace and the headquarters of a rival 
religious group.81 At the same time, Asahara pro-
claimed that those who were not members of Aum 
could not be saved and would inevitably descend 
into hell. He called on Aum members to flee from 
the coming disaster and save themselves by attend-
ing a three-day seminar to be held on the island of 
Ishigaki, in the Ryukyu archipelago. He said that 
this would be a very important seminar and that 
all who could possibly attend should do so. 

When the botulinum attacks failed, Aum lead-
ers variously attributed this failure to a lack of 
virulence in the pathogen, recurring problems 
that interfered with the spraying equipment and 
poor prediction of shifting winds. Fortunately for 
Aum, these attacks went unnoticed. In contrast, 

the convocation on Ishigaki was a striking 
success. The seminar attracted roughly 1,000 
attendees, many of whom used the occasion to 
renounce the world and become monks.82 The 
readiness of followers to commit fully to Aum, 
even at a time when the movement appeared to be 
at its lowest ebb – suspected of murder and pub-
licly ridiculed – heartened the group. As a result, 
now something of an equilibrium existed between 
Asahara’s propensity for violence and his pursuit 
of more mainstream activities. For the moment, 
he pursued both. 

The rapid expansion of Aum required more 
communal facilities. Therefore, in May 1990, 
Hayakawa, using dummy companies, bought 14 
acres in Namino83 and began building without the 
required permits.84 Local residents were outraged 
when they discovered that the new owner was 
Aum, given its negative publicity from the elec-
toral campaign and the suspicion caused by the 
Sakamoto affair. They prodded the police, who 
in October 1990 arrested the three Aum leaders 
responsible for the fraudulent purchase.85 

Unknown to the police, local residents or even 
most Aum members, the cult’s desire for land and 
buildings reflected Asahara’s desire to manufacture 
chemical weapons. By the summer of 1990, Murai 
was building the Namino facilities and stock-
ing equipment to manufacture chlorine gas. The 
arrests scared Aum into believing that a police raid 
was imminent. The group dismantled the facili-
ties and removed all traces of its effort to develop 
chemical and biological weapons.86

The arrested Aum leaders spent about 50 days 
in jail, during which hostility between them and 
the local authorities was exacerbated. The vil-
lage blocked the commune’s access to telephone, 
water and sewage; local shops refused to sell food 
to the cult; and Aum children were refused entry 
to schools on the pretext that their parents were 
not registered locally. The struggle and related 
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litigation absorbed great amounts of leadership 
time.87 Because much of the work on weapons 
of mass destruction was done by the leaders 
themselves, the local struggle and litigation had 
the unintended effect of inhibiting the military 
program.88 Conversely, however, the conflict at 
Namino and other locations heightened the cult’s 
fixation on its enemies, its readiness to complain of 
persecution and its belief that it was facing a vast 
conspiracy intent on destroying it. 

At the same time, Aum experienced significant 
internal changes. In the late 1980s, Asahara had 
been surrounded by strong women, such as his 
wife Tomoko Ishii, his mistress Hisako Ishii, Iida 
and Sanae Ouchi. These women had been among 
his earliest disciples and had collectively exerted 
a powerful influence. By 1992, perhaps simply for 
personal reasons,89 it seems that this group had 
faded away from top decision-making.

The turn toward violence both assisted, and was 
assisted by, the rise of a male group around Murai 
that replaced these female advisors. It appears that 
most or all of these men had been science fiction 
enthusiasts in their youth and continued this inter-
est as adults. The group was consumed with the 
idea that spiritual experiences could be verified, 
explained, tested and proved scientifically. Projects 
included creating an astral teleporter (an electronic 
device to clean one’s “astral dimension”) and the 
“Perfect Salvation Initiation” headgear (designed 
to transmit Asahara’s brainwaves to his disciples 
and replace their own impure brain waves).90 
The group’s interest in science also applied to the 
violent aspects of the cult. They talked about futur-
istic technologies of destruction, such as plasma 
weapons that could atomize human bodies, mir-
rors several miles across that would float in space 
reflecting the sun’s rays so that they destroyed all 
life in the process, vast laser guns and other imag-
ined means of destruction. It was presumed that 
many such weapons had been developed by the 
United States. 

Asahara shared his scientists’ fascination with 
pop science. Although blind, he would turn on 
television animation shows and have someone 
describe the scenes. Many of his ideas were 
taken from these shows. A plan for an underwa-
ter city after World War III came from Future 
Boy Conan and Cosmo Cleaner from Space 
Battleship Yamato.91 His talk of Freemasons was 
taken from the magazine Mu. One person testi-
fied, “Since we all knew the sources, we thought 
Asahara’s ideas to be foolish.”92

There did not appear to be a strategy for the choice 
or use of weapons of mass destruction, but simply 
a fascination with these tools and an attempt to 
bring them into reality. The interaction between 
Asahara and his scientists has been compared to 
kids playing in a school yard, excited by the pros-
pect of building and using new technology for its 
own sake. Leaders often got bored with one “toy” 
if there were any difficulty involved and went on 
to the next one with passion. There are, however, 
instances of persistence and improvement. These 
included engineering and building fermenters and 
dissemination systems for biological weapons. The 
soundest generalization is that Aum took an erratic 
course, rather than adopting a methodical research 
and development program.93 Different members 
pursued different projects with widely varying 
enthusiasms and organizational support. Not sur-
prisingly, senior members had more leverage than 
those lower in the hierarchy. The resources and 
energy devoted to an effort related only tangen-
tially to its merit.

In late 1992, Asahara returned to his military strat-
egy, and his senior lieutenants followed suit. Asked 
to explain the transition, Nakagawa would only 
comment that “our activities depended simply on 
the mood of Asahara. There is no logical reason or 
explanation. He would say he heard God’s proph-
ecy and gave us orders.”94 Joyu could not identify 
a particular event that might have triggered this 
transition.95 He recalled that after traveling abroad 
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We speculate that the individual is likely to have 
been a friend from Endo’s veterinary school days. 
Obihiro University of Agricultural and Veterinary 
Medicine is known to have a substantial anthrax 
collection.109 Correspondence and an interview 
with the senior professor working with B. anthra-
cis at Obihiro University outlined how this may 
have happened. The professor, Sou-ichi Makino, 
responded to our email query as follows:

About anthrax, the situation should be very com-
plicated. Before the incidence [of the Aum sarin 
attack], we (teachers in University etc) could have 
a [Sterne] vaccine strain (34F2 in Japan) and also 
Pasteur strains because we have a practical train-
ing for the pathogens to undergraduated [sic] 
students. Now, the situation became very hard 
to use anthrax strains for the practical training 
in the academic institutes. Probably, one mem-
ber [of Aum] entered to study something in an 
academic research place, then brought out the 
vaccine strain illegally without any permission.110

Genetic analysis of a sample from Aum’s 1993 
anthrax attacks provides support for our hypoth-
esis that Endo secured his material from Obihiro 
University. A 2001 article by Paul Keim and others 
documented that this sample was from the benign 
Sterne strain, which is principally used to vaccinate 
animals against the disease.111 After conducting a 
further analysis at our request in 2010, Keim was 
able to be more specific: The genome sequence was 
extremely similar not just to Sterne but specifically 
to the 34F2 strain then available at Obihiro.112 We 
emphasize that this information is only indicative, 
not conclusive. Sterne is the most common vaccine 
strain used worldwide for the vaccination of cattle 
and livestock,113 and the 34F2 strain may be found 
outside of Obihiro University.

The more interesting question is why Aum 
employed a benign strain. Speculation has 
included hypotheses that Aum intended its 
anthrax dissemination only as a trial run, that 

someone sabotaged the effort or that an error 
was made when a benign rather than potent 
strain was obtained and that the error was never 
recognized or was ignored. Joyu and Nakagawa 
separately provided a different explanation. They 
were clear that all involved in this effort were 
well aware that they had a vaccine strain, but 
they believed that Endo could use “genetic engi-
neering” (Joyu’s statement of Endo’s phrase) to 
convert this benign anthrax into a lethal form.114 
None of our informants claimed to understand 
Endo’s methodology. Without access to Endo – 
who declined our requests for an interview – we 
cannot assure the accuracy of any explanation as 
to how he intended to effect this conversion, what 
his chances of success were and why he failed.

We have developed a hypothesis about the path that 
Endo may have been pursuing,115 but emphasize that 
the supporting evidence is fragmentary. If we are 
not correct, the conversion may merely illustrate of 
what Endo could have had in mind. By this hypoth-
esis, Endo obtained not only the Sterne strain but 
also the second vaccine strain – the Pasteur strain 
– mentioned by Makino as obtainable at Obihiro 
University.116 The Sterne strain has the first, but 
lacks the second, of the two plasmids (pXO1 and 
pXO2, respectively) that are together required to 
produce an effectively virulent anthrax bacterium.117 
Endo may have realized that, conversely, the second 
(Pasteur) vaccine strain provides immunity while 
avoiding lethality by retaining the second plasmid 
and eliminating the first. Based on a 1989 publica-
tion by Russian scientists, Endo may also have been 
aware that if both benign strains were obtained, they 
could together be used to generate a virile strain 
containing both plasmids.118

The Russian paper describes the two methods by 
which a virulent strain could be generated from the 
two vaccine strains: cell-to-cell “mating” (conjuga-
tion) and transfer using a virus that infects bacteria 
(transduction). Moreover, in the later 1980s, 
scientists at Obihiro University had begun using a 
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had been disseminated from a truck and supposed 
that it was released in the center of Tokyo.133 It also 
resulted in failure. 

This unbroken string of failures with botulinum 
and anthrax eventually convinced the group that 
making biological weapons was more difficult than 
Endo was acknowledging. Asahara speculated 
that American comments on the risk of biological 
weapons were intended to delude would-be ter-
rorists into pursuing this path.134 Endo persisted, 
arguing the spray devices had killed the anthrax.135 
But, as Nakagawa put it, “I beli[e]ve that Asahara 
had gradually begun taking chemical weapon[s] 
seriously and Endo’s biological weapon lightly in 
August 1993.”136

Figure 3: Illustration by Naruhito Noda of the rudimentary dryers  
used by Aum Shinrikyo to produce anthrax spore powder 

This illustration was provided by Naruhito Noda during a March 30, 2010 interview. 
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program, this effort was initiated and was more 
plausible than for biological or nuclear weapons. 
All these weapons first require laboratory sci-
ence, but to be weapons of mass destruction they 
must transition to larger-scale production.205 The 
engineering skills associated with a chemical plant 
though inadequate for Aum were more prevalent 
than those associated with biological fermentation.

Now that the world is more sensitized to the risks 
of terrorist groups achieving weapons of mass 
destruction (WMD) capabilities, it is less likely that 
a plant of the size of Satyan 7 could be constructed 
without triggering an investigation. Such an effort 
might be well disguised or established on a smaller 
scale, however, by taking advantage of the devel-
opment over the last decade of powerful, low-cost 
micro-production chemical capabilities.206

A third factor that made chemical weapons easier 
to develop was that chemicals of the required 
purity were readily accessible at low visibility for 
plausibly legitimate business purposes. By contrast, 
Aum’s efforts to harvest C. botulinum from the 
natural environment were unproductive – finding 
natural samples of the requisite and demonstrable 
potency is difficult.207 The cult’s hospital work 
provided a rationale for purchasing biological 
materials, and other groups or individuals with 
terrorist intentions may use similar facades. But 
even in the 1990s, it was much more difficult for 
Aum to acquire virulent strains than it was to 
acquire chemical reagents and it apparently wanted 
to avoid the visibility that ordering these anthrax 
strains might have conferred. At present regula-
tory and policing constraints are strong. Although 
synthetic biology and other developments enhance 
opportunities for biotoxin synthesis, creating or 
procuring seed stock seems likely to be more diffi-
cult than procuring chemicals. (Obtaining nuclear 
materials and equipment would be harder still.) 

Fourth, the potency and purity of chemical mate-
rial can be assayed within an hour, and its killing 

effect thereby readily calculated. Biological mate-
rial is more difficult to assess. Although by and 
large Aum understood its chemical weaponry, it 
never confidently or accurately knew what it had, 
or lacked, in the potency of its biological weapons. 
Reliably assessing of biological material will typi-
cally require extensive testing, often with animals. 
Moreover, pathogens – which are living organisms 
– are likely to evolve and/or degrade over time and 
under different conditions. In addition to posing 
challenges in storage, this amplifies difficulties in 
assessment. To this day neither we nor the leaders 
of Aum Shinrikyo know whether Endo possessed a 
fully virulent strain of B. anthracis and was unable 
to conserve it, or whether he conserved it but could 
not amplify it, or whether he never achieved it at all. 

2. Effective dissemination can be challenging. 
Precise targeting always eluded Aum. 

The cult was handicapped because its ideology 
and paranoia (and perhaps parsimony) pushed it 
toward self-production of pumps and sprayers. 
Aum’s dissemination equipment often clogged, 
overheated and caught fire or failed to adequately 

To this day neither we nor 

the leaders of Aum Shinrikyo 

know whether [Seiichi] Endo 

possessed a fully virulent strain 

of B. anthracis and was unable 

to conserve it, or whether he 

conserved it but could not 

amplify it, or whether he never 

achieved it at all. 
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disperse chemical and biological materials. In 
Nakagawa’s memorable phrase, the pump first used 
for anthrax “spouted like a whale.” Even if it had 
bought better equipment, the cult would have had 
other problems. Its aerosols did not disperse well – 
they blew back on the perpetrators; and even when 
the aerosols were disseminated, poorly predicted 
shifting winds caused them to miss their targets. 
Although a solvable problem, delivery is clearly 
a separable and substantial challenge involving 
a range of issues that especially bedevil efforts to 
target particular individuals or places. 

3. Accidents recurred in Aum’s chemical and 
biological programs but did not deter pursuit of 
these weapons.

Aum had little commitment to, and only modest 
ability for, self-protection. It vaccinated members 
directly involved in anthrax production,208 but no 
vaccine was available against botulinum toxin. 
Respiratory equipment and a liquid penicillin 
drink provided some protection against low-level 
anthrax and botulinum exposures. Similarly, respi-
ratory equipment and injectable antidotes offered 
some protection against chemical accidents. These 
protections, however, were haphazard and we have 
noted a number of dangerous exposures during 
sarin development, production and dissemina-
tion. However, this experience did not alter Aum’s 
program, and we anticipate that it is not likely to 
significantly affect others. Nor did any differential 
risk appear to tilt the organization toward chemi-
cal rather than biological weapons or vice versa.209

4. When Asahara and his chief lieutenants made 
the transition to violence, they readily brought 
other leaders down this path. The few dissidents 
were effectively persuaded, isolated or killed. 
As violence became the norm, there is no evi-
dence of resistance to moving from conventional 
weapons to pathogens and chemicals. These were 
originally attractive as means of assassination, 
but, both accidentally and then intentionally, 

they came to be used as instruments of indis-
criminate mass attacks. 

Aum began as a Buddhist organization and 
Asahara’s 1986 sermons affirmed the creed of non-
violence. Unlike many terrorist groups, it did not 
advertise a violent intent and did not recruit lead-
ers and members committed to violence. Within 
two years of its founding, however, Aum was using 
torture and murder as a means of suppressing 
internal and external dissent. The cult justified the 
firing of Asahara’s wife as a means of purification. 
A few months later, key members collaborated 
in the criminal act of covering up an accidental 
drowning. 

It is notable that there was little resistance among 
the perpetrators of these acts. Some members (e.g., 
many of the women around Asahara) were kept 
apart from activities relating to violence.210 For the 
others, violence that might otherwise have seemed 
outrageous was readily justified in a religious 
context, and cult members paid great deference to 
Asahara as a messianic figure.211 After violence was 
committed, a few, such as Nakagawa, were initially 
distressed. In most of these cases, however, isola-
tion, propaganda, sleep deprivation and group 
pressure squelched resistance. Those who did not 
conform were killed. 

Aum was initially attracted to chemicals and 
pathogens as a means of assassination.212 It read-
ily made a transition from discriminate violence 
aimed at selected individuals to indiscriminate 
violence with large numbers of victims. After Aum 
crossed the threshold of violence, we observed 
no instance in which there was special reluctance 
among Aum’s leaders to use pathogens and chemi-
cals or to kill many people randomly, rather than a 
few specifically.

Violence did not splinter the leadership group; 
it bound it more tightly. Aum’s acts of violence 
gave the participants a secret and shared sense 
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of stepping outside society’s restrictions, mutual 
vulnerability (lest one defect and report the others) 
and a shared experience of danger and accomplish-
ment from not being caught and held to account. 

Those not in the leadership group were less evi-
dently committed, but almost all were kept in some 
degree of ignorance, did not associate Aum with 
particular acts of violence and/or accepted a ready 
rationale for the programs: they were defensive, to 
prepare Aum in case it was attacked, particularly 
if it was attacked by weapons of the kind Aum was 
developing.

5. Law enforcement pressure can be highly dis-
ruptive, even if it is not an effective deterrent.

From a 21st-century standpoint, it is astonishing 
that Aum received so little scrutiny from the police. 
Its success in perpetrating violence and develop-
ing extensive weapons programs without incurring 
much visibility is no doubt related to idiosyncrasies 
of Japan in the 1990s.213 Terrorism was not so much 
a matter of concern, religious organizations were 
given wide latitude and police agencies were frag-
mented and ineffectual.214 The Japanese police were 
remarkably passive in responding to a number of 
clues pointing to Aum’s violent acts.215 Even when an 
Aum badge was found at the scene of the death of its 
most eminent critic, and when sarin was dispersed 
near the residences of judges critical of the cult, the 
police directed little investigative attention at the 
group. Perhaps as a result of this, or perhaps because 
of recklessness or religious certitude, we found no 
instance in which perceptions of risk or likely pen-
alty affected Aum’s inclinations to pursue biological 
or chemical weapons. 

Nonetheless, while Aum’s strategic decisions about 
WMD were not shaped by fear of the police, its 
tactical decisions were very much affected. When 
odors prompted complaints and police inquiries, 
biological dissemination was abruptly halted and 
equipment disassembled. When hostile litigation 

and press articles made Aum feel that the police 
would search its premises, the cult crudely dis-
guised and then disassembled its chemical 
production capabilities. A few months later, an 
impending police raid provoked a premature 
attack much less devastating than would have 
been the case had full preparations been made. 
Aum’s experience suggests that police pressure can 
significantly disrupt, even if it is not likely to deter, 
the pursuit of WMD by a committed group.

6. The key work on Aum’s biological and chemical 
programs and its attacks were largely conducted 
by the leadership group. This made it easier to 
keep the program secret, but concentrating of 
activities among the leaders imposed consider-
able burdens and risks and generated sometimes 
debilitating distortions. Groups that follow this 
path are likely to have similar problems.

The need to hide from police, intelligence agen-
cies and military organizations makes secrecy a 
predicate for all terrorist operations. It is especially 
important to a terrorist group seeking to develop 
WMD programs because these programs take 
longer than conventional operations to evolve. As 
a rule of thumb, we think that conventional bomb 
makers who manufacture their weapons need days, 
chemists need weeks, biologists need months and 
nuclear terrorists need years.216

It is not surprising, therefore, that Aum was 
obsessed with secrecy. Fear of discovery encour-
aged the group repeatedly to favor self construction 
over open procurement.217 The resulting work-
arounds contributed to notable failures including 
biological materials that were not pathogenic, 
delays and difficulties in chemical production, and 
accidents and failures in dissemination.

The pattern of using leaders to conduct key 
operations exposed the organization to consid-
erable risk.218 Less obviously, but probably even 
more significantly, the organization limited its 
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opportunities by predominantly confining the 
development of its biological and chemical pro-
grams to the leadership group. Leaders did the 
research and supervised production. If a govern-
ment or an ordinary commercial operation wants 
to initiate a program requiring biological or chemi-
cal expertise, it can openly search, indeed often 
advertise, for a desired specialty. A terrorist group 
cannot operate this way. It can covertly search and 
target some arenas for recruitment (e.g., a par-
ticular university faculty or segment of a military 
organization),219 but Aum’s experience suggests 
that the strongest tendency is to inventory trusted 
members and to select whoever is best suited to 
meet the need of the moment. 

In the language of economics, the success of 
new programs is defined less by the demand for 
these programs (the desire to have them and the 
willingness to invest in them) than by the sup-
ply of factors to meet this demand. Aum had 
plenty of money, little difficulty accessing relevant 
information and few problems accessing the 
materials its leaders desired. When the organiza-
tion undertook programs, however, it turned only 
to trusted members with limited tacit knowledge 
and presumed they could bring relevant talents to 
the task. The inadequacy of this “tribal” talent for 
some tasks caused diversion, waste, delay and a 
greater likelihood of failure. 

Thus, for example, though Aum’s biological pro-
gram conformed to the dominant understanding 
of the time by seeking to use bacteria as weap-
ons, Endo was a virologist, not a microbiologist 
trained to work with bacteria. His skills with 
bacteria appear to have been more conceptual than 
hands-on. In this light, it is not surprising that the 
program repeatedly failed. 

Moreover, secrecy inhibited clear-eyed assess-
ment of this failure. Failure is often ambiguous; 
it can be attributed to any of a number of causes. 
Endo asserted that the deficiency was in the 

dissemination. Others thought it was in the bacte-
ria. No second opinion could be readily obtained. 
The skills on hand did not permit a dispassionate 
expert assessment of the nature of the failure and a 
means to correct it. 

The difficulties that arose from Aum’s need for 
secrecy are likely to recur in other terrorist orga-
nizations. Reluctance to transcend the trusted 
inner circle of members is likely to leave terror-
ist performance significantly short of what might 
otherwise be achieved. This may not be the case, 
however, when terrorist groups are supported by 
governments. Governments, of course, are still 
constrained by secrecy, but they have much larger 
workforces and more opportunities to engage 
outside experts. A government-terrorist link is 
therefore of special concern and, in our view, con-
siderably heightens the risks of successful WMD 
programs. Terrorist groups that have many mem-
bers with biological experience (perhaps because 
they have a biomedical focus, as for example might 
occur in an ecoterrorist group) may also pose seri-
ous concerns. 

7. Aum’s hierarchical structure facilitated ini-
tiating and resourcing biological and chemical 
programs. It distorted their development and 
assessment, however. We anticipate similar effects 
in other terrorist organizations.

The hierarchical character of Aum made it easier 
to initiate WMD programs, create a division of 
labor to advance these programs and channel 
funds as needed to sustain these efforts. Over 
the half decade of concern to us, Aum became 
increasingly a military organization. By 1994, it 
had become structured according to the model 
of a government.220 Furthermore, cult members 
regarded Asahara as the messiah. As a result, his 
orders were treated as decrees, even when seen as 
inexplicable. His subordinates had a strict ranking, 
and penalties, including torture, were inflicted for 
disobeying a superior.
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A ppendix        c :  B iological         W eapons       I ncidents         chart      
P rovided        by  Tomomasa        N akagawa  

Earlier studies have compiled charts identifying Aum’s biological weapons incidents.222 Although it excludes Aum’s 
chemical weapons attacks, Nakagawa’s chart includes unique material and we consider Nakagawa’s references to 
the biological weapons attacks to be the most authoritative. Nakagawa provided a timeline of chemical weapons 
attacks in subsequent correspondence. That information is reproduced in Appendix E.
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Date Attack

November 18, 1993 Sarin attack against Daisaku Ikeda (botulinum at the same time)

~December 20, 1993 Sarin attack against Daisaku Ikeda

May 9, 1994 Sarin attack against Taro Takimoto

June 27, 1994 Matsumoto sarin attack

Mid-September 1994 VX attack against Taro Takimoto

September 20, 1994 Phosgene attack against Shoko Egawa

December 2, 1994 VX attack against Noboru Mizuno

December 12, 1994 VX attack against Tadahito Hamaguchi

January 4, 1995 VX attack against Hiroyuki Nagaoka

Late January 1995 VX attack against Ryuho Ohkawa

March 20, 1995 Sarin attack on Tokyo subway system

April 30-May/June 1995 Hydrogen cyanide attack at underground shopping center

A ppendix        E :  AU m  C hemical        W eapons       Attacks     
P rovided        by  Tomomasa        N akagawa  

Information reproduced from letter from Tomomasa Nakagawa to Richard Danzig on March 30, 2011. We have no additional information 
about any chemical attacks in June 1995.
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this is consistent with uptake of natural decom-
position products. It seems to me that the (bio) 
chemical conditions that bleach bones would be 
adequate to produce traces of MPA or confound-
ing analytes.229 

In many respects, this response illustrates the dif-
ferences about forensic evidence (also sometimes 
labeled Measurement and Signature Intelligence 
or MASINT) that occur in a variety of intelligence 
contexts. Observable indicia are often sparse, can 
be attributed to other causes and can form the 
basis of different conclusions. In all instances the 
forensic evidence must be interpreted against the 
backdrop of other information, including, in this 
case, the comments of Nakagawa and Tsuchiya, 
two otherwise apparently candid informants. As 
incidental evidence, we note that experimenting on 
sheep would have been contrary to Aum’s policy of 
avoiding animal testing and there is no evidence 
of any reference within Aum to any such testing. 
On the other hand, it may be argued that a policy 
against animal testing would make it more likely 
that anyone within Aum who wanted tests would 
conduct them in a remote location like Australia 
and not make the results known to other members. 
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A ppendix        G :  AU m’s  S arin     P rod   U ction      P rocess    

Sarin is a “first generation” nerve agent that was 
identified in 1938 by German researchers who were 
reexamining toxic organophosphate insecticides 
following the discovery of the nerve agent tabun.230 
Once its neurotoxic properties were understood, 
it became a candidate for weaponization, and was 
given the name sarin, which is derived from the 
names of the IG Farben researchers who synthesized 
it (Schrader, Ambros, Rüdriger and van der Linde). 
As World War II drew to a close, the Allied Powers 
(the United States, the United Kingdom, France and 
the Soviet Union)231 became aware of German nerve 
agent research, production and weaponization.232 
The German sarin production method was termed 
the DMHP (dimethyl hydrogen phosphite) process 
and was used by the Allies after World War II until 
it was superseded by a succession of more advanced 
methods. The five-step DHMP process was well 
known in the open literature and Aum selected this 
method for sarin synthesis. 

Masami Tsuchiya’s successful small-scale sarin 
synthesis encouraged Aum to build a large-scale 
production plant (Satyan 7) which was designed to 
produce 70 tons of nerve agent.233 Several sources 
have speculated that the plans for the Satyan 7 
sarin plant may have come from Russia. Masaaki 
Sugishima reports that a senior Aum member 
testified in court in 1997 that Aum obtained the 
design for the sarin plant from a Russian source, 
and donated 10 million yen to Oleg Lobov, the 
secretary of the Russian Security Council.234 
As testimony to the U.S. Senate Permanent 
Subcommittee on Investigations indicated: 

“[A] Russian known to be a secretary of Lobov’s 
sent facsimiles to Hayakawa in Japan, and 
Hayakawa reportedly visited Lobov during his vis-
its to Russia throughout the 1992–95 time period. 
Lobov reportedly met with Aum officials on his 
own without informing the Russian embassy or 
asking its advice. Sources say that this February 

1992 meeting was agreed to without the participa-
tion of the Russian Foreign Ministry or intelligence 
services prior to Lobov’s trip to Japan…In February 
1992, Lobov was invited to Japan by Nissho-Iwai 
Company, Ltd., and met with Asahara. In March 
1992, after chartering an Aeroflot aircraft, a del-
egation of 300 cult members headed by [Shoko] 
Asahara visited Russia and met with Aleksandr 
Rutskoy, Ruslan Khasbulatov, and Lobov. Again, 
these last few items are items which have been con-
firmed through official Japanese documents.”235 

Approximately 100 Aum members were involved 
with constructing and operating Satyan 7. Asahara 
ordered that the plant produce two tons of sarin 
per day.236 The hurried construction had resulted 
in faulty welds, which caused highly corrosive and 
toxic intermediates to leak from the piping onto 
floors. A serious, large-scale accident occurred 
on July 9, 1994, when reaction vessels overflowed 
and released hazardous liquids within and outside 
of Satyan 7. Fumihiro Joyu attempted to recruit 
Russian chemical engineers with sarin production 
experience to correct the problems with Satyan 7 
but was unsuccessful.237 Given the dangerous and 
poorly controlled production process, the plant 
ceased operations in December 1994. 

The Tokyo Metropolitan Police Department inves-
tigation following the Tokyo subway attack revealed 
Aum’s sarin synthetic process involved five steps (see 
Figure 1).238 In the first step, phosphorus trichloride 
was reacted with methanol to produce trimethyl-
phosphite. In the second step, trimethylphosphite 
was converted to dimethyl methylphosphonate 
(DMMP) through a rearrangement created by 
heating. In the third step, DMMP was reacted with 
phosphorus pentachloride by heating, to produce 
methylphosphonyl dichloride. In the fourth step, 
methylphosphonyl dichloride was reacted with 
sodium fluoride to produce methylphosphonyl diflu-
oride. In the final step, methylphosphonyl difluoride 
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and methylphosphonyl dichloride were mixed with 
isopropyl alcohol to produce sarin. 

Asked to summarize the purity of the compound 
in each step in the laboratory, Tsuchiya said: 

•	 Step 1 = 90 percent

•	 Step 2 = “Nearly 100 percent”

•	 Step 3 = 80 percent–90 percent

•	 Step 4 = less than 50 percent by the Nakagawa 
method but 80 percent to 90 percent by 
Tsuchiya’s method

•	 Step 5 = 100 percent239

He explained that Step 4 was the most difficult. 
Tsuchiya believed he had a good way of handling 
this step. However, when he moved up from 10cc 
to 10 liter production he had to abandon use of a 
Teflon stirrer and use a stainless steel stirrer. It cor-
roded and fouled the sarin. Nakagawa researched 
the matter and came up with an alternate method. 
It yielded less pure product and was more diffi-
cult to scale. Nakagawa’s method was nonetheless 
imposed because Takizawa agreed with Nakagawa 
(“neither of them knew anything about chem-
istry”).240 When Tsuchiya protested to Murai in 
April 1994, he was “severely scolded,” prompting 
Tsuchiya to conclude that he was being forced to 
use a less apt method because “my position was 
lower” in the hierarchy.241

From wipe samples taken at Satyan 7 from the 
first-step equipment, trimethylphosphate, n-hexane 
and N,N-diethylaniline (DEA) were detected. 
From the second-step equipment, trimethylphos-
phate, DMMP, iodine and DEA were detected. 

Figure 2: A diagram of Aum Shinrikyo’s 
Satyan 7 sarin production facility

Source: United States Senate, Permanent Subcommittee on Investigations, 
Hearings on Global Proliferation of Weapons of Mass Destruction: A Case Study of 
the Aum Shinrikyo, October 31, 1995 (Washington: U.S. Government Printing 
Office, 1996).

Figure 1: Chemical verification of sarin 
manufacture in Aum Shinrikyo’s  

chemical plant

Source: Anthony T. Tu, “Toxicological and Chemical Aspects of Sarin Terrorism 
in Japan in 1994 and 1995,” Toxin Reviews (formerly Journal of Toxicology: Toxin 
Reviews) 26, 3 (July 2007): 254.
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From the third-step equipment, methylphosphonic 
acid (MPA), DEA, phosphorus oxychloride and 
sodium chloride were detected. From the fourth 
step equipment, MPA, DEA, sodium chloride and 
sodium fluoride were detected. From the final-
step equipment, isopropyl methylphosphonic acid, 
MPA, DEA, DMMP and sodium chloride were 
detected. Chemical analysis of evidentiary samples 
taken from the manufacturing plant (see Figure 2) 
identified only environmentally stable compounds 
corresponding to the synthetic routes, but these 
signatures were sufficient to verify the synthetic 
scheme for sarin at the Aum facility.



|  55

endnotes     

1.  “Tokyo Marks Subway Sarin Attack,” The Japan Times, March 21, 2010, 
www.japantimes.co.jp/cgi-bin/nn20100321a1.html.

2.  The precise number of biological and chemical (which Aum termed BC) 
attacks is subject to debate, both about definitions of an attack and about 
conflicting evidence regarding individual events. We believe that the best 
source for enumerating biological attacks is a chart prepared by the cult’s 
doctor, Tomomasa Nakagawa, for Richard Danzig on April 22, 2008, and 
revised on September 28, 2010. The revised chart is included in this report 
as Appendix C. Reflecting further on this chart more than two years later, 
Nakagawa wrote, “I believe these lists include all the BC we[a]pon attacks 
which were actually carried out by Aum Shinrikyo. Though there might be a 
literature which insists other [sic] BC weapon attacks, the existance [sic] of the 
attacks are very doubtful.” Letter from Nakagawa to Richard Danzig, March 
30, 2011. In the same letter, Nakagawa discussed how to count the number of 
attacks: 

It is not easy to count the number of attacks, because it depends on the rule 
for counting and the definition of “attack.” For example, in 1990 we sprayed 
supposed botulinus toxin 20-40 times. We might say “20-40 botulinus 
attacks,” “one series of botulinus attacks,” or “no attack because it was not 
botulinus toxin.” [As explained in the text, the cult’s toxin was ineffective.] 
Giving another example, lawyer [Taro] Takimoto claims that he was attacked 
with VX twice in 1994. At the first attack, we put VX on a door of his car. But 
VX was incomplete. At the second, 	VX was apparently incomplete because 
it was not liquid but half-set jelly. And we gave up the attack. We therefore 
might say “two VX attacks,” “one VX attack,” or “no attack because it was 	not 
VX.” So we must define “one attack.” When Aum actually used BC weapon[s], 
incomplete or complete, I call it attack. And when Aum made a series of 
attacks continuously against the same target using the same weapon made 
at the same labo[ratory]/plant, I count this as one attack.” 

We derive our estimate of chemical attacks from Nakagawa’s calculation, 
presented in the same letter and reproduced as Appendix E, and from our 
interviews, using the definitions employed by Nakagawa above. Other useful 
compilations of Aum’s perceived attacks may be found in Amy Smithson, 
“Ataxia: The Chemical and Biological Terrorism Threat and the U.S. Response” 
(Henry L. Stimson Center, October 9, 2000); Tim Ballard et al., “Chronology of 
Aum Shinrikyo’s CBW Activities” (Center for Nonproliferation Studies, March 
15, 2001), www.cns.miis.edu/reports/pdfs/aum_chrn.pdf; and David E. 
Kaplan, “Chapter 12: Aum Shinrikyo (1995),” in Jonathan B. Tucker, ed., Toxic 
Terror: Assessing Terrorist Use of Chemical and Biological Weapons (Cambridge, 
MA: MIT Press, 2000). 

3.  John Parachini writes, “Aum’s research about biological weapons remains 
remarkably obscure in official, journalistic, and scholarly accounts…The story 
of Aum’s interest in, experimentation with, and dissemination of biological 
agents lacks forensic evidence and is largely based on news reports and court 
testimony. These activities warrant considerably more thorough examination 
than they have received thus far…Although a great deal more is known 
about Aum’s activities with [chemical] agents, many aspects important to 
understanding how the organization developed its intellectual capacity 
and assembled the required equipment and material to use them are not 
well understood.” John Parachini, “Aum Shinrikyo,” in Brian Jackson et al., 

Aptitude for Destruction, Vol. 2: Case Studies of Organizational Learning in Five 
Terrorist Groups (Santa Monica, CA: RAND, 2005), 19, 22. Milton Leitenberg, in 
a white paper prepared for the “Conference on Emerging Threats Assessment,” 
observes that “no member of any agency of the U.S. government has seen 
fit to provide a more proper public assessment of the lessons of this [Aum] 
experience.” Milton Leitenberg, “An Assessment of the Biological Weapons 
Threat to the United States” (Institute for Security Technology Studies, 
Dartmouth College, July 2000), www.fas.org/bwc/papers/dartmthb.htm. 

4.  Among secondary sources, a first rapid review of the activities of the cult 
by skilled reporters, David E. Kaplan and Andrew Marshall, necessarily relied 
heavily on media reports. Robert Lifton was more reflective but developed 
little new information. Ian Reader benefited from interviews and provides 
the most reliable public source. Anthony T. Tu was a valuable resource on 
the chemical attacks. We also benefited from work by Judith Miller and her 
colleagues. David E. Kaplan and Andrew Marshall, The Cult at the End of the 
World (New York: Crown Publishing, 1996); Robert Lifton, Destroying the 
World to Save It (New York: Owl Books, 2000); Ian Reader, Religious Violence 
in Contemporary Japan (Honolulu: University of Hawaii Press, 2000); Anthony 
T. Tu, “Toxicological and Chemical Aspects of Sarin Terrorism in Japan in 1994 
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3 (July 2007), 231-274; Judith Miller et al., Germs (New York: Simon & Schuster, 
2001); and Ballard, “Chronology of Aum Shinrikyo’s CBW Activities.”

5.  Marc Sageman and Rui Kotani participated as well in the earlier effort. That 
effort included interviews with Japanese journalists, government officials 
and journalists who had studied the cult. Philipp Bleek, at the Center for 
Strategic and International Studies, provided essential research help and 
coordination for the first trip. His role was assumed by Zachary M. Hosford for 
this publication.

6.  Seth Carus usefully observes that there are many different definitions of 
the term “weapons of mass destruction.” W. Seth Carus, “Defining ‘Weapons 
of Mass Destruction,” Occasional Paper no. 4 (Center for the Study of Weapons 
of Mass Destruction, 2006). In this report, we use the term as advocated by 
Carus, as originally proposed to the United Nations in 1948, and as employed 
in subsequent disarmament negotiations. Weapons of mass destruction are 
devices intended to do harm through “chemical, biological, radiological, or 
nuclear” means.

7.  The authors’ interview notes were consolidated in single write-ups, 
typically paraphrasing and sometimes quoting comments of the interviewee. 
A complete table of interviews is presented as Appendix A.

8.  Usually, but not invariably, one of the Japanese speakers was present. 
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interview.
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Reader, Religious Violence in Contemporary Japan; Kaplan and Marshall, The Cult 
at the End of the World; and Lifton, Destroying the World to Save It; Japanese 
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thousands of dollars for a three-month course of treatment. Kaplan and 
Marshall, The Cult at the End of the World, 18.
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botulism at the time of the birth of his fourth daughter in April 1989. Seiichi 
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about botulism in the popular scientific literature when he was in junior high 
school. He implied that he did not learn much about botulinum in medical 
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79.  In addition to evidencing contamination, this finding indicated the 
presence of oxygen. Natto is composed of B. subtilis, an oxygen-dependent 
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process because the soy ink can be removed more easily than 
regular ink and can be taken out of paper during the de-inking 
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damage to its paper fibers and have a brighter appearance. 
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