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abstract

   I will talk about the tragedy caused by the atomic bombing on Hiroshima and Nagasaki to clarify that the use of nuclear weapons is inexcusable crime against human being for any reason and for anybody from a viewpoint as a survivor of Hiroshima and a nuclear physicist.  At first I talk very briefly my experience of atomic bombing.  

   When atomic bomb exploded the emitted gamma rays produced a fireball of extremely high temperature and high pressure, a small sun.  The small sun at height of 600 meters or 500 meters above city emitted a huge amount of heat rays burning people and houses within about 2 km from ground zero.  Strong shock wave emerged around the surface of fireball propagated and produced strong blast.  The shock wave together with blast destroyed buildings and houses within 3 km from ground zero.  Of these completely destroyed and burned 85% were residences.  Besides these extraordinary effects of heat rays and strong shock wave and blast, the radiation which is peculiar to nuclear weapons killed gradually through acute and chronic radiation diseases.  By the end of 1945, it is estimated that 130,000〜150,000 were died in Hiroshima and 60,000〜70,000 in Nagasaki.  Most of killed were non-military civilians mainly children, aged and women.  

   Many survivors of atomic bombing have being continuously suffered from the after effects of radiation from that days up to present, sixty-two years after the bombing.  There were two kinds radiation.  One is the primary radiation which were emitted within one minutes by the bomb and by the fireball and is composed of the gamma rays and neutrons. The other is residual radiation which were emitted from fallout and from induced radioactive matter near survivors.  The primary radiation made external exposure while the residual radiation caused very severe effects by the internal exposure.  On the basis of this fact I would like to clarify danger of “useable nuclear weapon” policy taken by U.S. government based on cover-up of the damages by use of atomic bomb which came mainly from the after effects of residual radiation.   

1.  My Experience of the Atomic Bombing
　In the beginning of my talk I would like to apologize about the Japanese barbarous invasion upon Asian countries though at that time I was child and educated by militarism. 

  When the atomic bomb was dropped I was 13 years old.  I was sick on that day, then at the moment of the bombing I was sleeping at home, about 1,400m from ground zero.  Therefore I did not see the flash of the heat ray nor feel the shock wave of the blast.  Everything happened instantaneously.   When I came to my senses, I found that I was trapped under my crushed house.  I struggled and wiggled, and at last I was able to crawl out of the piles of broken wood and plaster.  When I stood upon my crushed house, the world I found was like night—the morning sunshine blocked by dark brown air that changed to yellow and then white, and finally became clear.  At that moment, I was shocked to find that all the city of Hiroshima was flattened as far as I could see.  I could not grasp what had happened. 

  Immediately, I heard my mother call my name.  Her voice seemed to come from far away, though I knew there was not much distance between her and me, that her voice came from just under my feet.  So I inferred that the broken roof and piles of crushed plaster prevented her voice from reaching me directly.  My mother said that she was unable to move, that her legs were caught between big beams or pillars. I tried with all my might to pull away these beams or pillars.  But it was far beyond my ability.  I called out in vain to adults for help, but those wounded could do nothing more than find a safe place for themselves.  During rescue work of my mother I asked her “Is this a big earthquake?”  She said, “No, a huge bomb exploded very close to our house.” 

  I did not notice the fires at first, but it was spreading gradually.  At the instant of the atomic bomb explosion, everything to burn caught fires but was smoldering for a while.  When I told my mother of the approaching fires, she told me, “ You should survive, you should become a good person by studying well.”  Though she could not see the fire, which was growing stronger, she said, “That’s enough, never mind your mother.  Get away from here!”  I hesitated in leaving my mother.  But when a large fire storm arose, my mother said, “Get away right now.”  It seemed faint, but it was strong, and so I could decide to leave without her.  As I escaped, I said, 

“Forgive me, mother!”  

That was the last conversation I had with my mother.

  In my conception, I have double responsibility for all human being to abolish nuclear weapons and this will be response to my mother’s last words.  One is as a survivor who had experienced the disaster of that day.  The other my responsibility is as a scientist or as a physicist.  A hydrogen bomb test done at Bikini atoll in 1954, gave me a great shock, because at that time I was a undergraduate student learning physics.  I thought that nuclear physics was badly used eventually to construct weapon which could destroy the whole human society as well as lives on the earth.  Then I began to act to abolish nuclear weapons as a student of physics and later as a physicist.  

2.  Physical Damages by Atomic Bomb Explosion
   On the 6th of August in 1945 an uranium atomic bomb was exploded at the height 600 meters above the center of Hiroshima city and released energy the same with about 16,000 tons of TNT high explosive.   Three days later the 9th of August a plutonium bomb at the height 500 meters above the northern part of Nagasaki city and released energy the same with about 22,000 tons TNT high explosive.  

Heat Ray
   There are three kinds of Physical Damages by Atomic Bomb Explosion.  One is heat caused by heat rays from fireball, a small sun produced by huge amount of gamma rays from the atomic bomb.  The heat caused burned to death, burn and fire.  The second is shock wave and blast which results injuries and destruction of buildings. The third are two kinds radiations, that is, the primary radiation and residual radiation.  
  Within a millionth time during chain reaction of nuclear fission gamma rays emitted from the bomb produced an ultrahigh temperature fireball, just like a small sun, at the height of explosion which emitted the secondary gamma rays.  When the fireball expanded to a sphere with radius 200 meters and its surface temperature cooled down to the same temperature with the sun surface, huge amount heat rays were emitted which made people burned to death and caused fire within about 2 km from ground zero.  

  This photograph shows a school boy burned to almost carbonized skin with charring by heat ray and surrounding temperature about 3000 ℃ within 1000 meters from the ground zero.

  This photograph is a 14 years old girl carried to Omura Naval Hospital.  Her front side body was wholly burned by heat ray.  

  When the very high pressure air surrounding the fireball separated from the surface of fireball strong shock waves were generated and spread outward.  After the shock wave had passed there followed strong blast created by the shock wave.

  Together with shock waves and blast destroyed buildings and houses completely.  A two-storied concrete building without first floor totally crushed 700 m east from ground zero of Hiroshima. 

  The Urakami Cathedral 500 m east-northeast of the Nagasaki ground zero completely destroyed. 

  These photographs show the central region about 100 m from the Nagasaki Ground Zero at the noon of next day.  Wooden houses completely destroyed and burned.

  The shock wave and blast completely destroyed buildings and houses within 2 km from ground zero.  Of these completely destroyed and burned 85% were residences.  This is Hiroshima destroyed and burned region.  The Ground Zero is denoted by a red cross and concentric circles were drawn with intervals of 500 meters and the largest is 4 km from ground zero.  Red region is completely destroyed and burned and orange colored region is completely destructed region and green region is half destructed region.  White regions are mountains or regions shielded by mountains. 

   The next is those of Nagasaki.  The bomb exploded on the northern part of the city between mountains then the shock wave was reflected and its pressure became twice and tended to southern direction.  The geographical effects were very large in Nagasaki. The burned region was extended to about 3.5 km from ground zero.  

  Besides these extraordinary effects of heat rays and strong shock wave and blast, the radiation which is peculiar to nuclear weapons killed gradually through acute and chronic radiation diseases.  The radiation which were emitted directly from the bomb and the fireball within one minutes after explosion were called the primary radiation and is composed of the gamma rays and neutrons.  The primary radiation made instantaneous external exposure, that is, irradiated from outside of body.  The primary radiation killed nearly 100% or 50% of people exposed outdoors within 800 (960 ) meters or 1100 (1160 ) meters from the ground zero of Hiroshima (Nagasaki) even without wounded or burned.   

The radiation emitted after one minutes after explosion were called residual radiation.  There were two origins of the residual radiation.  One origin is induced radio-activated matter produced by absorbing neutrons of the primary radiation in the region within 1 km distant from the ground zero.  

    The other residual radiation were emitted from fallout.  The fireball contained huge number of radioactive nuclei and changed to the atomic clouds when it rose toward stratosphere.  From rapidly rising central part of the atomic cloud radioactive rain fell heavily.  It is expected that the air under widespread parts of the atomic cloud was filled with radioactive fine particles which came from the lower part of the atomic cloud downdraft.

The residual radiation caused very severe effects by the internal exposure.  
   Survivors on a bridge 2.2 km distant from the Hiroshima ground zero 3 hours after bombing.  They could escape from fire but they absorbed without notice many invisible radioactive fine particles which would cause internal exposure.  The early entrant people who want rescue bombed people also affected by fallout radiation. 

    Effects of radiation are classified the acute diseases such as purpura, epilation, and diarrhea, and so on, which began after one week or two weeks.  He was 21 old soldier exposed in a wooden house 1 km from ground zero. Epilation, hair loss, and purpura, began from 12 days and 23 days after and died 28 days after bombing. Epilation of 11 years girl exposed at 2 km indoors.  Symptom of diarrhea occurred the night or the next day of bombed which means some mucous membrane of bowels were damaged due to the intake of radioactive food or drinks.

     The number of deaths on the bombed day by burned to death and injured to death is estimated about 60,000 in Hiroshima and about 40,000 in Nagasaki.

Since the effects by radiation are chronic then the deaths by radiation diseases continued several months. The the total number of deaths before the end of 1945 is estimated about 140,000±10,000 in Hiroshima and 70,000±10,000 in Nagasaki. Among deaths many Korean people were included who were taken forced to work.  In Hiroshima non-military people were killed 100,000±10,000 whereas those of military personnel were about 30,000 and in Nagasaki only about 250.  Mainly dead were non-military including children, women and olds. 

3.  After Effects of Atomic Bomb Radiation Exposure
    After effects of radiation exposure are the acute diseases which appeared just after the bombed day which called acute radiation diseases such as epilation, purpura and diarrhea as mentioned before and their symptoms are specific as radiation diseases.

   The chronic radiation disease, such as leukemia, various kinds cancers, and cataract appeared several years after bombed and even now, more than sixty years among survivors.   Most of symptoms of chronic disease can not be specified from the other origins of the diseases than radiation.

   The origins of radiation diseases are ionization of electrons among molecules of cell.  Ionization of electron by radiation means a jump out of electron from molecule getting energy from the particle of radiation and make results of molecule destruction or cut of molecule as shown DNA case.   Every radiation composed of particles with huge energy compared with ionization energy which is less than 10 electron volts.   For example, atomic bomb gamma rays were composed from many high energy photons. Each photon had several thousands or several millions electron volts. Then a photon of gamma ray produced thousands ionizations among human body.
    However most of molecules of living cell can repair cut off parts but in sometime mistaken which cause a chromosome aberration in the case of DNA and become the origin of radiation diseases.

    Now let’s consider the effects of residual radiation.  Radioactive fallout came from fireball which contained fission products, Uranium235 or Plutonium239 without fission, induced radioactive materials of bomb equipments which became Mushroom Cloud and fall as the Black Rain”, ”Black Soot”, Radio-active Fine Particles and brought Wide-spread Distant Exposure and affected the distant survivors, too. 

    Neutron Induced Radioactive Matter around Hypocenter Regions caused exposure to the entrant survivors also.

    Then the effects of the residual radiation are very important and severe for the distant and entrant survivors.  The distant survivor were survivors who bombed distant region from the ground zero and the entrant survivors were survivors who had entered after bombing.  

  Now, after sixty years of Hiroshima and Nagasaki atomic bombing, many atomic bomb survivors are still suffering aftereffect diseases.  The Japanese government has provided special medical and livelihood assistance to survivors whose diseases are verified to be from the effects of the atomic bomb radiation, however, the criteria adopted by the subcommittee of Atomic Bomb Survivors Medical Care of the Ministry of Health, Labor and Welfare are very strict and far removed from the actual situation of many survivors.  The criteria of atomic bomb disease certification by the Japanese government has been based on the Atomic Bomb Radiation Dosimetry System 1986 (DS86) and results of the epidemiological study that has been done at the Radiation Effect Research Foundation (RERF) which is the successor of Atomic Bomb Casualty Commission (ABCC).  The epidemiological survey of RERF put emphasis only on the primary radiations (gamma rays and neutrons ) and the effects of the residual radiations had not been considered. 
   Now I am studying the after effects of Atomic bombing to the human body in relation with a collective lawsuit and analyzed incidence rates of acute radiation diseases and found that the studies concerning to the effects of atomic radiation supported by the U.S.A. government completely ignores the effects of the residual radiation which were caused by the fallout and induced radioactive matters.  These residual exposure came from internal exposure and it is found that these effects cause the major obstacles among distant and entrant survivors at present.  

4.  Estimation of Exposure from Residual Radiation from Incidence Rate of Acute Radiation Diseases
    In order to estimate actual effects of both primary and residual radiation it will be useful to analyze results of many examinations of acute radiation disease among survivors of atomic bombed in Hiroshima and Nagasaki.  All these examinations show common qualitative results that there occurred small but non-negligible incidence rates of the acute radiation diseases among survivors bombed in the region where the primary radiation scarcely reached.   In Fig. 1 closed circles, squares and triangles show incident rates of the acute diseases , epilation, purpura and diarrhea among survivors of Hiroshima exposed outdoors examined by the Joint Commission of the US Army and Naval surgeon group referred to as “Joint Com”.   The open circles, squares and triangles show incident rates of epilation ecchymosis mucosa (purpura) and diarrhea among survivors of Hiroshima exposed indoors examined by Gensaku O-ho, a medical doctor of Hiroshima referred to as “O-ho”.   

    Subtracting the primary radiation dose there retain mountain shape curves which represent the effects fallout exposure.  The fallout effects exceed in the region distant about 1.3 km from the ground zero and reach about more than 100 times of those of primary radiation in the regions beyond 2.5 km.

   Change with entrant days of incident rate of acute radiation diseases among entrant survivors is shown for the entrant days after bombing.  From a similar analysis with fallout the average exposed dose of entrant survivors is obtained as shown by a thick full line with closed circles in Fig. 5 which corresponds to a broken line in Fig. 4. 

In Fig. 5 accumulated externally exposed dose received from radioactive matter induced by neutron are shown for staying from the entrant day to infinite future at 0 m, at 500 m and 1000 m from the hypocenter. 

   Even at the hypocenter the accumulated exposed dose from external radiation is 0.8 Gy, those at 500 m is 0.09 Gy and 0.0017 Gy at 1000 m. The large discrepancies between estimated exposure and calculated external accumulated dose suggest that the effects of residual radiation come from chronic internal exposure due to intake of radioactive matter.

   Estimation of exposure due to the fallout of Nagasaki bomb in terms of incident rate of acute diseases by combining study of Nagasaki Medical College in 1945 in the Nagasaki city within 4.5 km from ground zero and the examinations by Nagasaki city for the peripheral parts (in average 9.5 km distant from GZ) and the local governments of surrounding towns and villages (in the average 11.2 km distant from GZ) made in 2000.  There are no significant difference among average incident rate of acute radiation.

    As shown the obtained exposure dose from fallout exceed those of from the primary radiation in the region more distant 1.2 km from the ground zero the same with Hiroshima.   The peak values of fallout radiation dose are obtained for epilation, purpura and diarrhea, respectively.  It should be noticed here that the decrease until about 5 km from the hypocenter but then become flat with constant values about 0.5 Gy which continue toward examined distance about 12 km.  

   The above results obtained from the incidence rate of acute diseases are consistent with a estimation based on frequency of abnormalities among chromosome in the irradiated nuclei of cell.  M. Sasaki and H. Miyata investigated the frequency of chromosomal aberration in circulating lymphocytes of survivors of Hiroshima atomic bombing and eleven non-irradiated healthy people as a control who were visiting the Japan Red Cross Central Hospital in Tokyo between April 1967 and March 1968 and found that the aberrations occurred even the primary radiation scarcely reached as is shown by red thick dashed curve (obtained from S-type (stable type) frequency of chromosomal aberration in Figure 8.  The estimated dose beyond about 2 km from the hypocenter of Hiroshima cannot be explained by the primary radiation

   The analysis of chronic diseases among the RERF control cohort by use of all Japanese as the control was made in early 1980s by Inge Schmitz-Feuerhake, a physics professor of Bremen University, and deduced the effects of exposure of fallout and the induced radioactive matter.  Her result of the standard relative risks, ratios of mortality and incidence rates of the control group of the RERF ( the group less than 0.09 Gy of T65D and not in the city group at the explosion) to those of all Japanese, shows that the high standard relative risk of mortality of leukemia and cancer of respiratory system as well as of incidence rate of thyroid and female breast cancer of the control of epidemiological study of RERF and that both distant and entrant survivor had affected by fallout and induced residual radiations.  These are shown in Fig. 9.
    Different features between homogeneous external radiation exposure and inhomogeneous internal exposure from a hot particle in which millions or more radioactive nuclei were included and surrounding cells continuously irradiated by alpha particles which caused dense ionizations.  The international standards of radiation protection have been reported by the International Commission on Radiological Protection (ICRP) , but the standards have based on the results of RERF studies then the standard cannot applicable to the internal exposure.  

    There is slight difference between the atomic cloud of Hiroshima and Nagasaki. My results on the fallout effects may be explained by this difference.  The Japanese government almost completely ignore and deny the effects of residual radiation and effects of internal exposure. This Japanese government attitude stem from the “American nuclear umbrella” and they cannot say against use of nuclear weapon of USA.  

    Controls of epidemiological studies of RERF：<0.005 Sv of the primary radiation and the NIC survivors exposed effectively 0.3--1Gy by internal exposure which is 60--200 times of 0.005 Gy.  This defects stem from the cover-up policy of USA on the basis of use of nuclear weapon.

    The international standards of radiation protection have been reported by the International Commission on Radiological Protection (ICRP) , but the standards have based on the results of RERF studies then the standard cannot applicable to the internal exposure. 

    In the world, including USA, the former Soviet Union, and other nuclear weapon states, more than several millions victims of radiation caused from the whole processes from uranium mining to weapon production, such as down wind habitants of nuclear test.  

    This problems of epidemiological studies in the RERF and ignorance of internal exposure closely related to the USA policy to use of Depleted Uranium, DU, ‘Usable Nuclear Weapon’ and ‘Earth-Penetrating’ Nuclear Weapon as shown cover up of attack plan to Iran!  
    If the earth-penetrating nuclear weapon were used the explosion will occur rather shallow depth less than 20 meters.  The primary radiation form a small fireball underground and there are no primary radiation.  On the other hand the residual radiation will spread with pyroclastic flow, very high temperature flow of rocks, stones, earth and sand which will create ‘21st’s hell on the earth’ different from Hiroshima and Nagasaki.

    At present, most of survivors about 300,000 are suffering from severe health problems. Now survivors made a collective law-suite against the Japanese government because the number of survivors certified as radiation effects is about 2,000 which is less than 0.9% of total survivors who have health notebook about 260,000. Survivors win 9 successive judgments (including Supreme as well as High Courts).  On the contrary to these decisions the government settled in 2001 more severe criteria by introduction of “probability of causation” .  This is misuse of statistics.  Then survivors began a collective law-suite of against Japanese government in 2003.  Now 299 survivors became the plaintiffs among which 29 survivors died after appealed.  In 2006 Osaka and Hiroshima District Courts made judgments in favor of all 9 survivors on 12 May and all 41 survivors on 4th August and Nagoya District Court criticized the government criteria but recognized only two survivors among 4 survivors on 31 January in 2007.  The government made appeals to the higher courts because the criteria is “scientific” which contradict to the real situation of survivors.
   For survivors of the atomic bombing, it is obvious that using nuclear weapons is the most inexcusable crime in human history.  It should never be used against anyone, for any purpose and any reason, and upon anywhere. 

In 1996 the International Court of Justice(ICJ) made an advisory opinion which states that the use or threaten by use of nuclear weapon contradict to the international humanitarian law in general and the follow-up resolution of  ICJ advisory opinion moved by Malaysia government have been carried by a great majority of U.N. General Assembly every year.

  Here I introduce the Article 9 of Japanese Constitution.
Article 9 of Japanese Constitution.

1.  Aspiring sincerely to an international peace based on justice and order, the Japanese people forever renounce war as a sovereign right of the nation and the threat or use of force as means of settling international disputes.

2.  In order to accomplish the aim of the proceeding paragraph, land, sea, and air forces, as well as other war potential, will never be maintained.   The right of belligerency of the state will not be recognized.

   I hope that continuation of this “Article 9” contribute to the peaceful development of ASEAN+three framework towards all Asia which have been proposed by Tun Dr. Mahathir. .

   Finally. I think the world now very critical situation in which two superpowers collide hard with each other.  One superpower is military superpower centered the U.S. government.  The other is the world peace opinion now rapidly growth.  If our peace opinion superpower win against the military one, then we will obtain a peaceful world without nuclear weapons and without war.   This War Criminal Conference will made great contribution to strengthen the world opinion superpower. 

Thank you!

1

