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NC. DESIGNATION EXFOSED

OB WP -

Joint Commission Reporl,
Vol VI, Document NP-3041
Hiroshima
Ashley W, Oughterson, el al,

Medical Effects of Atomie Bombs

Army Institute of Pathology
NP-3041 (Val. VI), 1851,

JOINT COMMISSION DATA FOR OVERALL
SURVIVAL

"UNSHIELDED" SCHOOL PERSONNEL
“SHIELDED" SCHOOL PERSONNEL
EXPOSED INSIDE CONCRETE BUILDINGS
NO. INDIVIDUALS

POST OFFICE 400"
TELEGRAPH OFFICE 301
TELEPHONE OFFICE 474
CITY HALL 216

COMMUNICATIONS OFFICE 682
BRANCH POST OFFICE 346

PO. SAVINGS OFFICE 750

Lower floors of Post Office were most occupied

1.0 19
RANGE, MILES

20 25
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“Atomic” (fission) 1-20 KT
Hiroshima ~16 KT

Severe damage
range 1-1.5 km

A-bomb designs

Conventional Sub-critical pieces of
o chemical explosive Uranium-235 combined
O 235 .. +200MeV o N
- Little Boy 1‘:‘;5.
© Pu-..+200MeV Gun-type assembly method

> "Explosive lense”,

specially shaped
chemical explosive
".
O O "Fat Man”
CI'-.. -.'ﬁ

n~ 1MeV

& Plutonium-core
compressed

1kg~10")~ 2-10°kg oil ~20 kt TNT Implosion assembly method
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Approximations

Eblast = Etotal 7 (aCtua”y Eblast ~ 0.5 x Etotal )
Perot = Poux = P (actually P font = Pouk )
Then e Scaling with yield:
p ~ . R (damage ) ~ g
0.5x —zR°
3
E=20KT =20x10 “cal =2x10 "cal ~8x10"J
8x10" .
P(R =1km) = ~4x10 (Pa) = 0.4(atm )
2 ey
— (10 )
3

20 KT: Severe damage range ~ 1-1.5 km
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Scaling with yield:
R (damage ) ~ g

10 o pran nio <= 1000 '@ NpPTN NXXO

1-1.5 km TV 0'1an7 12) 711 :20KT nyxxo

772 NIANT
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20 KT

L L

= Ground explosion

Optimal height 650 m .
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Source: Glasstone & Dolan 1977
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THE NUMBER OF ATOMIC BOMBS EQUIVALENT TO THE LAST WAR AIR ATTACKS ON
GREAT BRITAIN AND GERNANY
Summary

During the last war, a total of 1,300,000 tons® of bombs were dropped

on Germany by the Strategic Air Forces. If there were no increase in aiming
accuracy, then to achieve the same total amount of material damage (to
houses, industrial and transportation targets, etc.) would have required

the use of over 300 atomic bombs together with some 500,000 tons of high
explosive and incendiary bombs for targets too small to warrant the use of
an atomic bomb. Increases in accuracy could cause a substantial reduction
in this figure of 300 atomic bombs, to as few as 100-150 bombs for very
accurate attacks.

they

deaths in Germany could have been caused by
with the accuracy of the last war area attacks,
accurately placed at the centres of large German cities.

Atomic bonbs are relatively more efficien Nveople than

are for damaging houses, and the total off 300,000 civillan air raid

aput 80 atomic JJombs delivered
: 20 atomic bombs
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British Mission to

Japan, 104, 50,000 VN9 NOpNN

_ 300,000 25,000 D'V77Na 35%
UK Home Office

1950 n'n11 60%

? 80 x 25 =2000 x71 300 viTn

nixxon n'xnn — Circular Error Probability=500m 's10 71*1 .1
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~nniv 20,000 niox nxyo

(Txj70) na1vw 0.5 770 750

Shock pressure  p ~yield/r? _
Destruction r ~ (yield)'/3 XN NXXO

Destroyed area  ~ (yield)?? 2172 TN << D1V NN

Effective kilotonnage (EKT):
= A-bomb: 20 KT = 20%3 =7.4 EKT
= Shock wave ~50% energy

= Conventional: shock wave ~ 100% energy
750 missiles x 0.5 T:
750 x (2x0.5x10%)23 = 7.5 EKT
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~ nniv 1,000,000 mm nxxo

nniv 20,000 niox nixxo 14

Shock pressure  p ~vyield/r3 LN
Destruction r ~ (yield)3 JN'n N¥X97 NT'N' N1LN
Destroyed area  ~ (yield)?3 |T wIa 7¥ N'MI50 Nyaon

nNIN 0'7aN N9'NI DYV

Effective kilotonnage (EKT):

N2IN1 N'OI7DIN NID'OY JVavw XA
H-bomb: 1000 KT = 100023=100 EKT

A-bomb: 20 KT = 2023 =7.4 EKT
14 A-bombs:

14 x 7.4 EKT =103 EKT
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50,000 KT (3000xHiroshima)
“Tsar-bomba’; USSR, 1961

Burst height: 4000 m
Snow at ground zero!

R (damage ) << g

p=0.25 atm

Scaling with yield breaks:

“punching” the atmosphere
Ya.B. Zeldovich, unpublished

| 0-1am | ¢ Maximal range of severe
damage ~ 10 km
35
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Radon therapy
centuries of clinical applications

Radon spas —

Herodotus and Hippocrates:

= arthritis & other inflammatory
N conditions

'll (}
3
DO 10,35 )3 g,; ‘”

Fry i- 11
ke Annegreg . e 11 “Centre U\l R Matic diseageg;.

‘Mainstream medicine - Europe
“Alternative treatment’z==£JSA

f x-rays: Treatment e 30

hhhhh

o
Historical use tions and prevention @SAGE

of inner ear infe
of deafness

| E} Calabrese and G Dhawan
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Radon Health Mine
Boulder, MT, United States



N7 NIIDOT7 N'OID'V NAIAN

39

http://polit.ru/gallery/elkin



e A'NYNT7 DN AN

40



NNKXA ANl

Darwin, Australia 1942

1976 7xpTN* 19O

Sendai, Japan 2011
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Solid cancer 1950-2003:
Colon dose Number of Number of Number of
N
(Cry) subjects Person-years deaths eXcess cases’ 52 7 + 94 o~ 600
= (JH)5 ARA0Y 1,465, 2440) 4.621 2
LA 294961 1,143 90H) 3.653 44 k ]
0.1 5,074 226914 789 46 - Leukemia
0.2 f.3560 239273 LN 104 —
0.5 3,424 129,333 519 128 SEL Deaths
1 1,763 ala 353 123 B g 35 A AR
24 624 224947 2 A aserved Estimated excess Attributable risk
T P | 1 1
Total 86,611 3,204.210 10,929 ﬁ o : po
0.1-0.2 5841 14 i 36%
0.2-0.5 6,304 27 10 37%
0.5=1.0 3.963 30 149 63%
1.0-2.0 1872 39 28 T2%

600 / 11,000 >2.0 737 25 5

8
£+ Total 19204 ( Eﬂﬁ C * ) 46%
v

S ——

(1) ¥'7n JUYON — N"'yAA NI o



07130 'NYNYA 1721) AND NINYLVIN
(oox) 0

NTaYyNd D2PIN DN *7Y0] 19X NI'YLVIN
(7'am'y mNX X7 DA) DTX 122 X7 N

Radiation mutagenesis
1927 — discovered in flies (Herman Muller)
1946 — Nobel prize
2021 — “not yet” observed in the offspring of the A-bomb
survivors

43



Radiation effects

7~ O\

Deterministic Stochastic
ARS: acute radiation syndrome Cancers, cataracts etc.
Death in 2-8 weeks — or full recovery Life-long risk
CT ARS Mortality 50% mortality
scan onset onset w/o medical treatment
I I I I [ .
0 1 2 < 4 Dose[SV]

44



Linear No-Threshold (LNT) Model

Excess cancers — A-bomb,

relative mortality

2

|_
©

onset

' o
H [ ]
T

L]
"
y "

.1
o’
ot

Colon Dose (Sv)

45

_ LNT

ARS:
acute radiation

syndrome.
Death in 2-8 weeks
or full recovery



A-bomb survivors’ life-span study

2

O Dat

=n | NT: Var =1.60
o 1.5
S
nd
42\ l
g 1 R
R S
7 | ‘g""‘ ¢
80.5 T T T"
X
] .

! |
0 1 2 3

Colon Dose (Sv)

46

Linear No-Threshold Model



A-bomb survivors’ life-span study

2
O Data
== LNT: Var =1.60
= Sigmoid: Var=1.72
— *2c0
1.5

— Linear No-Threshold Model

- Sigmoid (threshold) Model

Excess Mortality Ratio

Colon Dose (Sv)

47



A-bomb survivors’ life-span study

Monte-Carlo, sigmoidal probability

2 : . 3 _ 5
O Data
==m | NT: Var =1.60
= Sigmoid: Var=1.72
— 120
o 1.5
& 3
> c
= o o
s 1 &
S Z
= =
; z
Q 0.5 | —
x
n
_ _ 0 _ _
0 1 2 3 0 1 2 3
Colon Dose (Sv) Sigmoid fit variance

Socol & Dobrzynski, Dose-Response (2015)
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Chernobyl accident — overview

Population atfected: ~5,000,000
Children (0-18) - ~1,250,000
Evacuated: 300,000

Thyroid dose (av.): 350 mSv
m 70% below 200 mSv; 2.5% above 2000 mSv

49



Childhood thyroid cancers

Observed: above 6000
1992-2005

I.ethal: 15
no increase 1n other cancers

no increase 1in non-cancer diseases

The Chernobyl Forum 2006 / UNSCEAR 2008

“...1t 1s most likely that a large fraction of these thyroid cancers is
attributable to radioiodine intake’

— Really ???

50



Childhood thyroid cancers

Incidence, per 100 000

—e— Belarus
—m— Ukraine

1986

1988 1990

1992

1994 1996 1998
Years

2000

2002

The Chernobyl Forum: 2003-2005 (2" revised version)

IAEA, Vienna, 2006
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Thyroid cancers — US and Korea

Prd
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US

H
=

Mew Cases

MUMEER PER
100,000 PERSONS

L=

] T T T 1T T T T T 17T T T 71
1992 1995 1998 2001 2004 2007 2010 2013
YEAR

T
&0
= Thyroid-cancer 47
= 1 incidence /'
£ =1 South
= 4
s ¥ :
g Korea
[ 30_ o =
5 x'ﬁ Inlﬁidenc;' -::-f_d
i: 20 #2<" papillary thyroi
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10+
_____________ - Thyroid-cancer mortality
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Chernobyl thyroid cancers:
overdiagnosis?

=

1986

207
a
w5157
9 E'JEI UusS
=4 4
g @ o107
=g New Cases
e 7 —+— Belarus Zo _]
= } 27
S —m— Ukraine IDeaths
E B - B e e e e ——————
- 1992 1995 1998 2001 2004 2007 2010 2013
g 97 YEAR
a _
S 4
& 70—
T 37
Q —
£ 5 ™ P u =
.-- — 50
__n—a—
T4 m—— “ South
g

T T T T T T T T T T T T T "|nc'd ce of

"+ Incidence o
" papillary thyroid
. cancer

Rate (per 100,000 population)
=1

1988 1990 1992 1994 1996 1998 2000 2002
Years 10
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World
of Overdiagnosis

roid-Cancer Epidemic? The Increasing Impact

Salvatore Vaccarella, Ph.D., Silvia Franceschi, M.D., Freddie Bray, Ph.D., Christopher P. Wild, Ph.D.,
Martyn Plummer, Ph.D., and Luigino Dal Maso, Ph.D.

b1l4

“everal reports have described
hSdramaric increases over re-
cent decades in the incidence of
thyroid cancer,' predominantly
small papillary carcinomas,? even
as thyroid-cancer—related mortal-
ity rates have not changed sub-
stantially.” The largest increase
has been observed in South Korea:

M EMGL | MED 3757

the incidence among people 15 to
79 years of age (standardized to
the world population) increased
from 12.2 cases per 100,000 per-
sons in 1993-1997 to 59.9 cases
per 100,000 persons in 2003-2007,
making thyroid cancer the most
commonly diagnosed cancer
among women in that country.

The New England Journal of Medicine

Above 200 PubMed
papers in 2017-2018

54

ME|M.ORG  AUGUST 18, 2016

The introduction of new diag-
nostic techniques (ultrasonogra-
phy, computed tomography, and
magnetic resonance imaging),
combined with increased medical
surveillance and access to health
care services, can lead to massive
increases in detection of small
papillary lesions caused by the
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Childhood thyroid cancers

Overdiagnosis ?

15 lethal cases



Childhood thyroid cancers

6000 thyroid surgeries

}

Fatal complications (rate 1/400)

‘ 1992 — 2005:

15 lethal cases USSR disintegration

Socio-political chaos

Collapse of healthcare
Carcinogenesis probable; quantitative estimations — unreliable

Socol Dose-Response (2015)

Socol et al. Chemico-Biological Interactions (2019)
56
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Fukushima accident — overview

Population attected: ~1,500,000
Children (0-18) - ~350,000

Thyroid dose: 2-20 mSv

Estimated thyroid cancer: ~0

Evacuated: 160,000

Evacuation-related
deaths: >1600 in 2 years



Childhood thyroid cancer

120:
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100% screening Fukushima, ages 0-18
Sensitive modern ultrasonography



Childhood thyroid cancer
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After-Fukushima screening

Socol et al. Chemico-Biological Interactions (2019)

Overdiagnosis! Carcinogenesis claims — unfounded
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Cs-137 n'x191 naypn'7 Nipn
3000 Ci ~ 0.1 PBq

— N9'wn T 2 T h N Y'nn
NNINN

nipT 20 9 Gy/h ANO0IN 1IN
m 1 Pnna
nm' 10 7un 1.6x102 Gy/h 19 7V 1IT'O
n 10x10
NIT'N NIYSIN |'N 1.40 Gylyear 19 7V 2IT'O

m 10x100,000

Socol et al., Int. J. Rad. Biology 2020
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500 mSv/year-n q71n1 DIN'TN OX 'NTD 12'X |YINN 'N'9
1200 % 'yav vy

Table 1. Summary of evacuation cost and benefit for Cs-137 contamination.

Human cost

Time of | LNT-projected | Evacuation — | Monetary | Statistical | Evacuation
evacuation QALY loss loss of life loss, US$ | loss of life | human cost,
averted and quality of mean (QALY) QALY
_ life estimation | ML/CET
500 mSv/1% year

0 — 30 days 0.04 0.07 21,000 0.28 0.35
0—1 year 0.39 0.28 66,000 0.88 1.16

0 — 10 years 2.60 0.51 300,000 4.0 4.51
Permanent 4.10 0.51 300,000 4.0 4.51
relocation

QALY — Quality-adjusted life year
CET — cost-effectiveness threshold
ML — mean value of monetary loss

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

dose, which 1s about 20% of the open-air dose in urban environment

Socol et al., Int. J. Rad. Biology 2020
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Source:
Lawrence Livermore

National Laboratory,
20009.
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1946 2"n X

United States strategic bombing survey summary report (Pacific war)
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Nuclear artillery

“W-48”
Caliber 155 mm
Length 846 mm

“Atomic Annie” Weight 58 kg
280 mm 365 kg length=1.38m




R,
Hydrogen warheads “Peacekeeper” ICBM US 1983



Nuclear Proliferation
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"Nota bene" No. 7, 24.02.2005
“They’ll build, buy,
borrow, burgle it —
anyhow, they’ll have it”
Prof. Martin Van Creveld, Hebrew University



N1 7 A0NN . ANAIT
US FEMA TR-87 2"nX |pn "oy

40 'o n1pn NUINN .1

n"o 30 noa ™"y
n"045 7In ,NnnTN IX
n"o 10 NT79 IN

n"o 7/ NIoIY IX

(nyw X DTX) / 7'n 5-10 nnx .2

NP NoNN7 T'Nn ANTY
NTAX?I MNIINT AINTY

76



"TTN 10" :N1IN'Y 220

1200
. RADIAL DISTANCE FROM BURST (m)
E L
E 1000 1000
—
i
=
W oBoo}l 800
[
=
3
T 800}
3 EO0D
(78]
=1
2
l_
A
a
w 200}
=
[ L

1 1 ] | I 1 L |

L 1 i
1000 800 go0 400 200 O 200 400 600 goo 1000

DISTAMCE FROM GROUND ZERQ (m)
Surface burst — Buildings provide significant mutual shielding from blast.

HOMELAND SECURITY AFFAIRS, VOLUME V, NO. 3 (SEPTEMEBER 2009) WWW,HSATL.ORG
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Table VI. Comparison of predicted airburst, flat surfage, and modified
surface burst effects.

FLAT MODIFIED

EFFECT AIR SURFACE + ACE
Heavy damage 2.38 ki’ 1.09 km’ 0.50 km’

Moderate damage 4.78 km’ 1.86 knr 0.28 km’
Minor damage 17.12 km’ 4.49 km* 0.35 km*
Light damage 41.62 km’ 12.50 km’ 2.01 km’
Fatalities 1.039.110 510,640 213.675
Injuries 1.677.451 511.519 167.610
Total Casualties 2,716,561 1,022,159 381,285

HOMELAND SECURITY AFFAIRS, VOLUME V, NO. 3 (SEPTEMBER 2009) WWW,H34J,0RG
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HEMP — High-altitude EMP

Burst point

Compion electpef

.
,,,,,
o
v
e

Nuclear explosion effects

Shock wave

Light emission

Penetrating radiation

Radioactive contamination (Fallout)

EMP — Electro-Magnetic Pulse

Scenario
» simultaneously over the
Geomagnetic 3 )
Field lines entire continental US
Altitude  ° DO immediate casualties
Electronlc systerns’
_/J'"fi;'éi{l{iéa"r'ewz. _______ 40km stiutcdown
ey 2GR Electric grid disruption
Okm

Pilot strike ?!
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EMP vs. Lightning

High-Altitude EMP vs. Lightning
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Lightning: E ~ 5,000 V/m at 1000 m
E ~ 50,000 V/m at 100 m; low frequencies



NOT anticipated to be damaged

Military electronics
Mobile phones
Lap-tops

Planes

Cars
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EMP protection summary

Cost-efficiency — development stage

Keep it simple

Follow 80-20 principle
Make it redundant
Think system!
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