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On 6 August 1945, the first atomic bomb was dropped on Hiroshima, and three days later,
on ¥ August, the second A-bomb was dropped on Nagasaki. Immediately afier the bombings,
several small groups of Japanese scientists visited Hiroshima and Magasaki to investigate the
extent of the damage. The Science Research Council of Japan, now the Science Council of
Japan, mobilized available scientists in early September 1945 to conduct a large-scale study
of all aspects of the bombings. The results of the various investigations were eventually
published by the Science Council of Japan in a book entitled, Collection of the Reports on the
Investigation of the Atomic Bomb Casualifes.* Several of these 1945 reports provide valuable
data for the recent dose reassessment activitics, namely the measurement of neutron-induced
2P activity in sulfur by Yamasaki and Sugimoto, the determination of the hypocenters of
the bombs by Kimura and Tajima, the meteorological data of Uda et al, the determination of
the range of thermal radiation burms on roof tiles by Watanabe et al, and the measurement
of radicactive fallout by Shinohara et al. In late September 1945, US Army, Navy, and
Manhattan Project teams entered Japan and began working with the Japanese scientists.?
The medical personnel from the various American and Japanese teams were combined on 12
October 1945 to form a US-Japan Joint Commission [or studies of acute biological effecis
associated with exposure to atomic radiation. A comprehensive report was prepared by the
Joint Commission,® and a recommendation was sent to the President of the United Staes
urging that an investigation for potential late biological effects in the exposed survivors
should be conducted (Figure 1).

In November 1946, President Harry 5 Truman approved a directive to the National
Academy of Sciences to initiate a long-term study of the surviving populations in Hiroshima
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The Presldent
Tha White Hougme

Dear Hr. Fresident:

At Ehe earlleat précbElcable dake [ollovimg the copltulntlon
ef Japan, sclentific groupn effected o survey of domage preoduced by
the ntomic bowba on Hiroshimea and Hagnomki. Medieal selenelacs
atudiod ehe effect on personnel. Thoese ochaecvatiocns were conducted
under the avnpices of the Arey ond Havy through the sagenciea of the
Mamhattan Dingelct and the NHawval Technical Hissaion In Japan.

Freliminoey surveys fnvolws aboot 16,000 Japanese whe weora
expoasd te the radlation of atomlc Flssion. It 1o considered that
the geoup nnd others yet ta be didentlfled offer a unigue opportunity
for the ntudy of the modical and biclopienl effects of radiatcion
which is of wteest dmportance to the Usited Scares. Such & scwdy
glyruld continue for o apan of tine as yet undeteroinable. Howeowver,
the study is beyond the scope of militery and nmaval affalre, In-
wolving as it does humanity In gemeral, mot omly in war but in ssci-
clpaced problens af peraceful industry and agriculture. Im additlon.
demobilizacion nnd conseguent losa of military ncilentifie perasnnel
engaged in thin mtudy prevent ito contipuation.

In order that the scudien mighet be followed co thelr logienl
eantlualen, a conference group ol the Divisionm of Medical Sclences,
Hatlonal Research Council, convened to discusa the preblem. The
group recoesepnded that appropriate sccion he caben towned the evole=
tien aof a Frealdontial Direceive to affect the seudy. The recomend=
atlon with which the Surgeon General of the Hawy, the ¥Wiece Chief of
Haval Operaciopn, and the Chief of Maval Rosasarch Concur i na follows:

"tThat the Presidential Directive instruct the Hational
headimy of Selencos = Matlonal Regeareh Councll = Eo
undertake a long range, contimelng study of che bio-
loglcal and medical effects of the atomic bomb onm man.
That In this direceive the ecuncll be aovthorlzed ca
enliast the ald of governmontnl agenclos mnd poracnnel,
and #such clvilian agencles and perscnnel as may be
noedod. Further, that those poveromeneal npencles
whose aid {s requested by the Council be nuchorized
and faquestoed te provide the meeded cooperation.”

In wview of the abowe, it ls respectfully recomeended that
the Hatiopal Acodeny of Sciences = Hatiopnl Rescarch Council = bhe ao
direceed.

Sinceraly yours,

Yosn Fonenfoy

(A A A
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Figure 1. Directive to the Narional Academy of Sciences
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and Nagasaki. The Academy established the Alomic Bomb Casualty Commission (ABCC)
in 1947 with funding provided by the US Atomic Energy Commission (AEC), and investi-
gation began shortly thercafier.d The Japancse National Institute of Health (TNTH) aided the
investigations by cstablishing branch laboratories within ABCC at Hiroshima and Nagasaki,
In April 1975, ABCC was officially dissolved and replaced by a binational organization
known as the Radiation Effects Research Foundation (RERF), The Government of Japan,
through the Ministry of Health and Welfare, and the United States Government, through the
US Department of Energy (DOE), share equally in the funding of RERF® The US funds
are made available through the National Academy of Sciences-National Rescarch Council
(NAS-NRC) as contractor to DOE and previously o AEC.

The objectives of RERF are to conduct research and studies on the biological effects
of radiation on man that will contribute to the maintenance of the health and welfare of
the A-bomb survivors and to the health of all mankind. During the past 40 years, RERF
and ABCC have published well over a thousand technical and scientific reports. These
publications provide the most extensive and authoritative data available for estimating the
overall risks of late radiation effects in man.

By the mid-1950s, several early ABCC swidies had already reported an elevated incidence
of cataracts and leukemia among survivars, especially in Hiroshima.®~# The need for accurate
dosimetric data and the technology for obtaining it had both reached the point that an
organized dosimetry study was judged necessary. Hence, the Ministry of Education in Japan
and AEC in the US organized dosimetry research programs in their respective countries.

In 1956, the AEC assigned the task to the Oak Ridge National Laboratory (ORNL) in a
project called ICHIBAN. One of the principal products of the ICHIBAN project was what
is now referred to as the kerma in tissue, free-in-air (see Editor’s Nole), as a function of
distance from the center of the explosions. In this case, the kerma reflects the absorption and
scattering of radiation by intervening air and by the ground, but it does not include either
the cifects of shiclding provided by surrounding structures or the absorption and scattering
ol radiation by an individual’s body. With consultants from ORNL, ABCC determined
map coordinates for most of the survivors then residing within the two cities and compiled
detailed shielding data for those survivors located within 1600m from the hypocenter in
Hiroshima and within 2000m from the hypocenter in Nagasaki., Most of the survivors in
the two cities were exposed in residential wood-frame structures, and the highly modular
and uniform construction of Japanese houses at that time made a definitive dosimetry study
feasible. Hence, the shiclding factors for typical Japanese houses were another principal
product of the ICHIBAN project. Several Japancse-type houses were constructed at the
Nevada Test Site (NTS) and used to make radiation shielding measurements at atmospheric
weapon tests conducted prior o the Limited Test Ban Treaty of 1962, Afier 1962, the
house-shiclding measurements were continued using other neutron and gamma-ray sources
mounted on a 300m tower at NTS. These sources included a small unshielded reactor, a
large “*Co source, and a charged particle accelerator for producing neutrons. A summary of
the ICHIBAN stodies can be found in a recent book by J. A. Auxier.®

The first dose estimates for survivors were designated as Tentative 1957 Doses or T57D
values.' These values were based on the house-shielding factors of Ritchie and Hurst*! and
the free-in-air kerma versus distance curves of York.!? In 1965, a revised dosimeltry system
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was adopted by ABCC; it was based primarily on the house-shiclding factors of Cheka et
al'® and the free-in-air kerma versus distance curves of Auxier et al.'* These dose estimates
were designated as Tentative 1965 Doses or T65D values, because ORNL scientists expected
that the results would change with future work, The ORNL values for free-in-air kerma were
found, however, to be in close agreement with results of independent Japanese studies by
Ichikawa et al'® at Kyoto University and Hashizume et al'® at the National Institute of Ra-
diological Sciences (NIRS) at Chiba. In the Kyoto University studies, the free-in-air kermas
irom gamma rays at various ground distances in Hiroshima and Nagasaki were measured by
determining the thermoluminescence (TL) from the crystalline components in roof tiles, Be-
cause the roof tiles were used only on houses and small stores, and because these structures
were destroyed near the hypocenter, the estimated ground distances corresponding to the TL
measurements contained some rather large uncertainties.'® The NIRS studies were based on
gamma-ray kermas from TL measurements using decorative tiles and bricks and on neutron
kermas from %°Co measurements using steel reinforcing bars (rebars) from large buildings
that had been repaired and used for a number of years following the bombings. Thus, the
uncertainties in the estimated ground distances of the measurements were minimized, and
the NIRS resulls seemed to confirm the ORNL values of free-in-air kerma for both neutrons
and gamma rays.}” As a result, the T65D system was used with a great deal of confidence
for risk assessment throughout the 1970s.

An important step leading to the current reassessment of A-bomb radiation dosimetry was
a presentation by H. H. Rossi in 1976 to the US National Council on Radiation Protection
and Measurements (NCRF). The effect of attenuation of radiation by the body had been taken
into account only recently,’®=2? and this made it possible to estimate the absorbed dose for
critical organs of concern in the medical and epidemiological investigations conducted at
ABCC and RERF., Rossi combined the results of the new calculations for the absorbed dose
in active bone marrow®® with the T65D estimates for survivors!? and concluded that a radia-
tion worker continually exposed to neutrons at the maximum permissible level recommended
by the MCRP had a probability of developing leukemia that was several times greater than
that of a person receiving the maximum permissible level of x or gamma rays. Therefore,
Rossi recommended that the NCRP reduce its permissible dose limits for neutrons by an
order of magnitude. The recommendation to NCRP was later repeated in a 1978 issue of
Health Physics in an article by Rossi and Mays entitled Leukemia Risk from Neutrons.®*

One immediate response of the NCRP 1o Rossi's talk was to set up a Task Group
(Table 1), under the direction of H. O. Wyckoff, to investigate the accuracy of the T63D
system. Among the major concerns of the Task Group were (1) the T65D kermas for
neutrons and gamma rays were much lower per kiloton of bomb yicld than published data
from a variety of other weapons, and (2) the T65D kermas for gamma rays decreased at a
much greater rate with distance from the hypocenter in Hiroshima than in Nagasaki. Afler
considerable study, the Task Group concluded that the material available in the open literature
was insufficient for a determination of the accuracy of the T65D system. Some documents
needed in the review were classified because of their importance to national security. For
this reason, the Task Group recommended that a person with the proper security clearance
complete the review. DOE responded to the Task Group's recommendation by funding
. D. Kerr of ORNL in 1979. Fortunately, Kerr not only had access to classified data on the
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Table 1. Members of the Task Group on A-Bomb Survivor Dosimetry of the
MNational Council on Radiatlon Protection.

Dr. Harold O. Wyckoff (Chairman), Intemational Commission on Radiation Units and
Measurements.

Mr. Charles M. Eisenhauver, Physicist, Radiation Physics Division, Center for Radiation
Research, Mational Bureau of Standuards,

[Or. Payne S. Harris, retired, Santa Fe, NM.
Dr. Wilham E. Ogle, Encergy Systems, Inc.

Dr. Malcolm L. Randolph, Staff Scientist, Health and Safety Rescarch Division, Qak
Ridge National Laboratory (retired),

Dr. William C. Roesch, Siall Scientist, Pacific Northwest Laboratory (retired).

Dr. Lewis V. Spencer, Physicist Radiation Theory Group, Radiation Physics Division,
Mational Bureau of Standards.

D, John B. Sworer, former Director, Biology Division, Oak Ridge National Laboratory.

bombs dropped on Japan and on bombs used in weapons lest, but also was aware of newer
data that was relevant to the problem and other investigators were drawn into the review,
Their assistance was provided at the request of NCRF through funding by both DOE and
the US Defense Nuclear Agency (DNA),

In response o a DNA request in the mid-1970s, W. E. Preeg of the Los Alamos Na-
tonal Laboratory (LANL) calculated the radiation leakage from a variety of modem nuclear
weapons. It was later suggested by C. P. Knowles of R & D Associales (RDA) that the
Hiroshima and Nagasaki bombs be included in the calculations for the sake of completeness.
In 1976, Preeg circulated a letter giving the data obtained in his radiation-leakage calcu-
lations for the two bombs dropped on Hiroshima and Nagasaki.®? The leter included data
from some additional calculations of neutron transport in an infinite air medium with the
HEART computer code, which predicted much smaller neutron kermas in Hiroshima than
the T65D estimates. Similar results were obtained in 1977 in more realistic air-over-ground
calculations by Pace,?® who used the DOT-3 computer code developed at ORNL, and by
Kaul and Jarka,2* who used the ATR-4 computer code developed at Science Applications
International Corporation (SAIC). The ATR-4 calculations of Kaul and Jarka were reviewed
by Kerr in 1978 for DNA?® and his review stated:

The TH5D curves (for free-in-air kermas or so-called air-dose values) are in good agree-
ment with air-dose values determined by Japanese scientists from the University of Kyoto
and the National Institute of Radiological Sciences (NIRS) at Chiba, Japan. Their values
are based on experimental measurements of neutron-induced *®Co activity in steel and
gamma-induced thermoluminescence in roofl tiles and other decorative tiles from build-
ings that were not destroyed by the bombings. In comparison to the T65D curves, those
of Kaul and Jarka for the Litle Boy (Hiroshima) weapon give an air-dose value for
neutrons that is a factor of two less and an air-dose value for gamma rays that is a factor
of two greater at a ground distance of 1000 m. These differences are too important in the
investigations of the effects of radiation on man by the RERF 1o be treated lightly. A
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scholarly and forthright discussion is needed of the leakage and air-transport calcolation
and their associated uncertainties, but this is clearly outside the purpose and scope of
lheir report.

The accuracy of the leakage and air-transport calculations was later reviewed for DNA
by Marcum®® at RDA and he made a number of suggestions for improving the calculations,
especially those for gamma rays originating from radioactive decay of fission products in
the fireballs of the explosions. At the time, Marcum was unaware of the results of the
ORNL studies by Pace.?? Pace's DOT-3 calculations predicted that the free-in-air kerma from
neutrons in Hiroshima was about three times smaller than the T65D value at a ground distance
of 1000m. In 1979, Pace®” showed that the moisture content of the air was an extremely
important parameter in the air-transport calculations for neutrons from the Hiroshima bomb.
Kaul and Jarka had used a dry NTS-type air in their calculations, whereas Pace had originally
used a moist air composition based on known weather conditions in Hiroshima at the time
of the bombing.! A study to refine the air-transport calculations for delayed gamma rays
was started in 1980 by Scou®® of SAIC, and it soon became clear that the T65D values in
Hiroshima for both gamma rays and neutrons were not as accurate as previously assumed,*®

Independently of Kerr and of the NCRP Task Group, a siudy of A-bomb radiation
dosimetry was undertaken at Lawrence Livermore National Laboratory (LLNL). This study
was initiated because the recommendation in the Rossi-Mays paper®! was of concern to H. W.
Patterson, who was Editor-in-Chief of Health Physics and also Head of the Hazard Control
Department at LLNL. As a result, E. Mendelsohn was asked to make both air-transport and
radiation-leakage calculations for the Hiroshima bomb using the TARTNP computer code
developed at LLNL. Because of problems encountered in these calculations, especially the
ones related to radiation leakage from the Hiroshima bomb, Mendelsohn contacted P. P.
Whalen of LANL, who was aware of Preeg's earlier leakage calculations for the Hiroshima
and Nagasaki bombs.®? The LANL data were then applied in calculations using both the
TARTNP code and the ORNL DOT-3 code that had been installed on LLNL computers and
used by W. E. Loewe for other purposes. The reason for using DOT-3 in the calculations
was that TARTNP did not work very well at large distances of 1000 m or more, where most
A-bomb survivors were located at the ime of the bombing, By uvsing both TARTNP and
DOT-3, and by comparing the results at small distances, Loewe and Mendelsohn gained a
great deal of confidence in their calculated free-in-air kermas for neutrons.*?

Air-transport calculations with the ORNL DOT-3 code require the use of broad encrgy-
group sets of cross sections for both neutrons and gamma rays. One such set, developed by
CORNL at the request of DNA for general use in modern weapon calculations, consists of 37
neutron groups and 21 gamm-ray groups.2! It assumes a 300 K Maxwellian distribution in
energy for thermal neutrons with energies less than 0.125 eV and a 1/E distribution for all
higher energy neutrons. This set was used by Pace in his 1977 calculations for both Hiroshima
and Nagasaki.®® Pace's neutron kermas for Nagasaki were in close agreement with those
obtained in 1980 by Loewe and Mendelsohn. The latter studies suggested, however, that
the DNA cross-section set with its built-in assumption of a 1/E distribution of energies for
fast neutrons did not work very well in Hiroshima. For example, Pace's 1977 calculations
gave a neutron kerma in Hiroshima that was about three times smaller than the T65D value
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Table 2. Members of the Working Group on the Reassessment of A-Bomb
Dosimetry of the US Department of Encrgy.

Dr. Robert F. Christy (Chairman), Institute Professor of Theoretical Physics Emeritus,
California Institute of Technology.

Mr. Gilbert C. Binninger, Staff Scientist, Science Applications International Corporation,

Dr. Danicl G. Cacuci, Section Head, Engineering Physics and Mathematics Division,
Oak Ridpe National Laboratory.

Dr. Stephen D. Egbert, Staff Scientist, Science Applications Intemational Corporation.
Mr. Michael L. Gritzner, Staff Scientist, Science Applications International Corporation.

Dr. John H. Harley, retired, former Director, Environmental Measurements Laboratory,
Department of Energy.

Dr. Edwin H. Haskell, Besearch Assistant Professor, and Director, Thermoluminescence
Laboratory, University of Utah. ;

Mr. Dean C. Kaul, Manager, Radiation Physics Division, Science Applications Interna-
tional Corporation.

Dr. George D. Kerr, Staff Scientist, Health and Safety Research Division, Oak Ridge
Mational Laboratory.

Dr. William E. Loewe, Senior Physicist, Lawrence Livermore Mational Laboratory.
Dir. John Malik, Staff Member, Loz Alamos National Laboratory.

Mr. Jess Marcum, Consultant, R & D Associates.

Mr. Edgar Mendelsohn, Staff Physicist, Lawrence Livermore National Laboratory.

Mr. Joseph V. Pace, III, Swull Scientist, Computing and Telecommunications Division,
Oak Ridge National Laboratory.

Mr. William H. Scott, Jr., Assistant Manager, Radiation Transport Division, Science
Applications International Corporation.

Mr. Paul P. Whalen, Fellow, Los Alamos MNational Laboratory.

Dr. William A. Woolson, Assistant Vice-President, Science Applications International
Corporation.

DOE Liaison Officer: Mr. Wayne M. Lowder, Environmental Measurements Laboratory, -
Department of Energy.

at a ground distance of 1000 m, whereas Loewe and Mendelsohn's 1980 calculation gave
a neutron kerma about four and one-half times smaller than the T65D value at 1000m
in Hiroshima. An article by Loewe and Mendelsohn®® in a 1981 issue of Health Physics
challenged the validity of both the T65D system of survivor dosimetry'” and the Rossi-Mays
recommendation to the NCRP.#*

Matters rapidly came (o a head in the spring of 1981 when the NCRF cosponsored with
the North American Late Effects Group a workshop (dedicated to the memory of George A.
Sacher} on A-bomb survivor dosimetry that was held at the 29th annual meeting of the Radi-
alion Rescarch Society.*® The attendant publicity in both the scientific and lay press brought
the problem to the attention of interested scientists and of political representatives of the
United States and Japanese Governments, In the fall of 1981, DOE convened another sym-
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Table 3. Members of the Research Team on Atomic Bomb Radiation Dosimetry of
the Japanese Ministry of Health and Welfare.

Dr. Tadashi Hashizume (Chairman), Professor, Department of Radiology, School of
Veterinary Medicine, Azabu University, and former Chief, Radiation Protection Section,
Department of Physics, National Institute of Radiological Sciences.

Mr. Shoichiro Fujita, Research Associate, Department of Statistics, Radiation Eflfects
Research Foundation.

Dr. Masaharu Hoshi®, Instructor, Department of Radiation Physics, Research Instituie
for Nuclear Medicine and Biology, Hiroshima University.

Dr. Yoshikazu Kumamoto, Senior Investigator, Cyclotron Section, Division of Technical
Services, Mational Institute of Radiclogical Sciences.

Dr. Takashi Maruyama, Chief, Radiation Protection Section, Physics Division, Mational
Institute of Radiological Sciences.

Dr. Shunzo Okajima, Consultant, Radiation Effects Research Foundation, and former
Director, Atomic Disease Institute, Medical Schoal, Nagasaki University.

Mr. Yoshio Okamoto®, Chief, General Affairs and Accounting Sections, Radiation Ef-
fects Research Foundation, Nagasaki

Mr. Hiroaki Yﬂn‘lﬂ.ﬂﬂ.h, Chief, Master File Section, Radiation Effects Research Founda-
tion, Hiroshima (deceased).

Eﬂppminlnd in 1981 to fill the commitiee position held by Dr, Kenji Takeshita, Professor,

Department of Radiobiology, Rescarch Institute of Muclear Medicine and Biology,
Hiroshima University (deceased).

P lnvolved in the early shielding history studics of the Atomic Bomb Casualty Commission.

posium to review what was known and to determine what further work was needed.®® The
ORNL review by Kerr®® suggested, for example, that Preeg's radiation-leakage calculations
for the Hiroshima bomb were inadequate as his calculations were done quickly using com-
puter codes available at LANL and one-dimensional (spherical) models of the two bombs. A
one-dimensional model was adequate for the Nagasaki bomb which was a nearly spherical
implosion device, The Hiroshima bomb, however, required a two-dimensional calculation,
It was a cylindrical gun-assembly device, and the effects of its cylindrical design were noted
in the 1945 sulfur-activation measurements by Yamasaki and Sugimoto. The ORNL review
by Kerr®® also presented some additional results of Marcum's RDA studies which suggested
that the shielding factors used to determine the gamma-ray kermas for survivors exposed
inside Japanese houses were inadequate.

Following the DOE symposium in the fall of 1981 a Working Group on A-Bomb Dosime-
try Reassessment was organized and R. F. Christy of the California Institute of Technology
was appointed Chairman (Table 2). The members of this DOE Working Group were (0
conduct a reassessment of all dosimetry related factors including the bomb vyields, source
terms, air transport, house shielding, and organ doses. The Japanese Ministry of Health and
Welfare, being cognizant of the importance of the radiation dosimetry for A-bomb survivors,
also organized a research team in 1981 headed by T. Hashizume (Table 3), which initiated
a determination of neutron-induced *®?Eu activity in stone and other building materials to
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Table 4. Members of the Pancl on Reassessment of A-Bomb Doesimetry of the
US National Academy of Sclences.

Dr. Frederick Seitz (Chairman), President Emeritus, Rockefeller University, and former
President, National Academy of Sciences.

Dr. Michael A, Bender, Senior Scientist, Medical Department, Brookhaven MNational
Laboratory.

Dr. Victor P. Bond, former Associate Laboratory Director for Life and Environmental
Sciences, Brookhaven Mational Laboratory.

Dr. Merril Eisenbud, Professor Emeritus, Institute of Environmental Medicine, New York
University Medical Center.

Mr. Charles M. Eiscnhauver, Physicist, Radiation Physics Division, Center for Radiation
Research, Mational Bureau of Standards.

Dr. Mortimer L. Mendelsohn, Associate Director Biomedical and Environmental Re-
search, Lawrence Livermore National Laboratory.

r. William C. Roesch®, retired, former Staff Scientist, Pacific Northwest Laboratory.

. James H. Schulman, Consultant, National Materials Advisory Board, National Re-
search Council - Mational Academy of sciences.

Dr. Warren K. Sinclair, President, Mational Council on Radiation Protection and Mea-
SUTCIMECTILS.

Dr. Lewis V. Spencer, retired, former Physicist, Radiation Theory Group, Radiation
Physics Division, Mational Burcan of Standurds.

Dr. Arthur C. Upton, Professor and Chairman, Institute of Environmental Medicine, New
York University Medical Center.

Dr. Harold ©. Wyckoff, Principal Scientific Counselor, International Commission on
Radiation Units and Measurements.

Staff Officer: Dr. William H. Ellett, Medical Follow-up Agency Board on Radiation
Effects Bescarch, Mational Eesearch Council - Mational Academy of Sciences.

TResigned in September 1986 to become Editor of Reassessment of Aromic fomb Radi-
ation Dosimetry in Hiroshima and Nagasaki Fimal Report.

supplement the earlier NIRS data on neutron-induced ®*"Co activity in steel rebars, a new
TL study uvsing tile and brick samples located at larger ground distances to supplement the
earlier TL data of NIRS and Kyoto University, a review of the shielding histories to obtain
additional data on the oricntation and posture of survivors, and of body dimensions of the
Japanese in the period of the atomic bombings for use in the estimation of organ dose, etc.
In addition, there were several rescarch groups with similar objectives sponsored by the
Japanese Ministry of Education.

Arrangements were completed in early 1983 for a US-Japan joint research program
for reassessment of atomic bomb radiation dosimetry which was coordinated through RERF.
NAS was asked to form a Panel on Reassessment of A-bomb Dosimetry (Table 4) to function
as an oversight commitiee for the DOE Working Group. Frederick Seitz, President Emeritus
of both NAS and Rockefeller University, was appointed 1o head the Panel. Two similar
committees, the Review Committee to Evaluate the Radiation Dose from the Atomic Bomb
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(Japanese Senior Dosimetry Committee) and the Japanese Dosimetry Working Group, were
also established in 1983 under the chairmanship of Eizo Tajima, Professor Emeritus of
St Paul’s University and Vice-Chairman of the Nuclear Safety Commission (Tables 5 and
6). The Japanese Working Group incorporated the research activities of the Hashizume team
sponsored by the Ministry of Health and Welfare and several other research groups sponsorcd
by the Ministry of Education. The function of the Japanese Senior Dosimetry Committee
and NAS Panel was to insure that the research programs of the Working Groups had a firm
scientific basis, that no essential elements were overlooked, and that the final resulls were
formulated for specific application in the research programs of the RERF.

Table 5. Members of the Review Committee to Evaluate the Radiation Dose from
the Atomic Bomb (Japanese Senior Dosimetry Committee).

Dr. Eizo Tajima (Chairman), Professor Emeritus, St. Paul's University, and Vice-
Chairman, Nuclear Safety Commission.

Dr. Tadayoshi Doke, Professor, Science and Engineering Research Laboratory, Waseda
University.

Dr. Tatsuji Hamada, Board Member, Japan Radioisotope Association,

Dxr. Sohei Kondo, Professor, Atomic Energy Rescarch Institute, Kinki University and

former Professor, Department of Fundamental Biology, Medical School, Osaka Univer-
siLy.

Dr. Toshiyuki Kumatori, Chairman, Radiation Effects Association, and former Director,
Mational Institute of Radiological Sciences.

Dr. Nobuo Oda, Professor, Faculty of Science, Science University of Tokyo, and former
Professor, Rescarch Laboratory for Nuclear Reactors, Tokyo Institute of Technology,

Dr. Masanobu Sakanoue, Professor, Low Level Radiation Laboratory, School of Science,
Kanazawa University.

Dr. Itsuzo Shigematsu, Chairman, Radiation Effects Research Foundation.

Four US-Japan Joint Workshops for Reassessment of Atomic Bomb Radiation Dosimetry
were held (1) at Nagasaki, Japan, 16 and 17 February 1983, (2) at Hiroshima, Japan, 8 and
9 November 1983, (3) at Pasadena, California, 12 to 14 March 1985, and (4) at Hiroshima,
Japan, 15 to 17 March 1986. The proceedings of the first two workshops were published
by RERF.**:®¢ Special binational groups were appointed at the third workshop to prepare
chapters on various topics for a final report on the new dosimetry. The final report was
prepared from materials submitted by members of both the DOE and Japanese Working
Groups. Chapters 1 to 9 describe the basis for the new dosimetry which is designated as
Dosimetry System 1986 (DS86). The NAS Panel and Japanese Senior Dosimetry Committce
served as reviewers in the preparation of the final report and approved the use of DS86 by
RERF following the fourth workshop in March 1986,

10
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Table 6. Members of the Japanese Dosimetry Working Group.

The Japanese dosimetry working group is chaired by Dr. Eizo Tajima and consists of
members of the Japanese Senior Dosimetry Committee (Table 5), members of a Research
Team headed by Dr. Tadashi Hashizume (Table 3), and other investigators,

Mr. Shoichiro Fujita, Research Associate, Depaniment of Statistics, Radiation Effects
Research Foundation.

Dr. Tadashi Hashizume, Professor, Department of Radiclogy, School of Velerinary
Medicine, Azabu Univeristy, and former Chief, Radiation Protection Section, Department
of Physics, Mational Institute of Radiclogical Sciences.

Dr. Masaharu Hoshi, Instructor, Department of Radiation Physics, Rescarch Institute for
Nuclear Medicine and Biology, Hiroshima University.

Dr. Yoneta Ichikawa, Professor, Department of Physies, Nara University of Education,
and former Professor, Depariment of Nuclear Science, Kyolo University.

Dr. Keiji Kanda, Associate Professor, Research Reactor Institute, Kyolo University.

Dr. Hiroo Kato, Chief, Depariment of Epidemiology, Radiation Effects Research Foun-
dation.

Dr. Toshiso Kosako, Associate Professor, Research Center for Muclear Enerpgy, Tokyo
University.

Dr. Yoshikazu Kumamoto, Senior Investigator, Cyclotron Section, Division of Technical
Services, Mational Institote of Radiological Sciences.

Dr. Takashi Maruyama, Chiel, Radiation Protection Section, Physics Division, National
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