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Little Boy
(3m-long 0.7m—dia. 4ton)

Uranium—235

Gun type

Energy vield: 16 kt TNT
Height of burst: 600 m

Fat Man
(3.5m-long 1.5m—dia. 4.5ton)

Plutonium—-239
Implosion type

Energy vield: 21 kt TNT
Height of burst: 503 m




Little Boy
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Cross-section drawing of Y-1852 Little Boy showing major mechanical 1 Not shown are
the APS-13 radar units, clock box with pullout wires, baro switches and tubmg, balt:nes and electrical wiring.
Numbers in () indicate quantity of identical components. Drawing is shown to scale. (Author)

A) Front nose elastic locknut attached to 1.0” diameter cadmium-plated draw baolt
B) 15.125” diameter forged steel nose nut
C) 28.0” diameter forged steel target case
D) Impact absorbing anvil with shim
E) WC tamper insert base
F) Polonium-Beryllium initiators (4)
G) 157 diameter K46 steel WC tamper liner sleeve
H) 4.0” diameter U-235 target insert discs (6)
® l‘? 5 - Hi ﬁ =, 64 1 5 k g s" dmn:tez 3-pie;;1W(C4)mmpe[ liner assembly
/ ‘agi antenna assembly
K A E - " g K) Target-case to gun-tube adapter
L) Liftlug

; I | | M) Safing/arming plugs (3)
° e %{E 8 0 % N) 6.5” bore gun tube
Q) 28" diameter bulkhead plate

P) Electrical plugs (3)
Q) Baro ports (8)

i R) 0.75” du d tube ining primer wiring (3)
- U235 T E 51 32 kg S)  1.0" diameter rear alignment rod (3)

T) 6.25” diameter U-235 projectile rings (9)
U) Tail ube forward plate
V)  Projectile WC filler plug

> _.g— s/ W) Projectile steel back
r7 7 / @ "L\EéI* (h é t N % @ :I: 1% ‘i X)) z_r;ie‘;t:ie‘;tM §10ued‘mbe Cnlardite powder bags (4)

Y)  Gun breech with removable inner breech plug and stationary outer bushing
Z) Mark 15 Mod I electric gun primers (3)

9.36 cm. (VIVEE 18.7 g/cm3) T T

CC) 15” diameter armored inner tail tube
DD) Inner armor plate bolted to 15" diameter armored tube
EE) Rear plate (w/smoke puff tubes) bolted to 17" diameter tail tube

Fissionz#Z _ L-U235= (% ,5[';{]9 ' o Coster-Mullen J (2008) ATOM BOMBS:

The top secret inside story of Little Boy

g-tss i%';%% ,.8%&§ﬂ$7§\’h\h\jf: and Fat man.
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IRIREGFEESRAE
LSS (Life Span Study) 1950.10.1~

Number of Life Span Study Cohort (1950)

survivors
(1950 Census) ~ EXPosed  Not-exposed  Total

Hiroshima 159,000 62,000 20,000 82,000
Nagasaki 125,000 32,000 6,000 38,000
Total 284,000 94,000 26,000 120,000

——————
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Prompt source term
Leakage from the casing

Delayed source term
Emission from rising fire ball

Transport in Air-over-Ground

2 dimensional discrete ordinates

Transport in Air-over-Ground
2 dimensional discrete ordinates
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Radiation fluence
above the ground

Shielding calculation in local structures
3 dimensional adjoint Monte Carlo

Fluence inside
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Organ dose
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Shielding calculation by human body
3 dimensional adjoint Monte Carlo
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FIG. 5. Excess relative risk per Gy (ERR/Gy) for all solid cancer
1.0 for selected dose ranges. The figure shows the ERR/Gy and 95% ClI

for a dose range from zero to a given dose based on the linear model
T T 012 0'3 0'4 0'5 for the full data that allowed for different ERRs below and above the
0.0 0.1 . : - ) given dose and taking radiation effect modifiers as common to the two
, dose ranges. The increased ERR/Gy in the low-dose levels less than
Gamma-Ray Dose Equivalent (Sv) 0.1 Gy corresponds to the estimates of ERR higher than the expected

linear line in Fig. 4.

Pierceis, Radiation Research 2000 Ozasa et al, LSS14 report
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Total dose:

78.6 mGy
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kazbff (IBABCC) ICIRTFINTI\SREAIATHTEKZAORBESED

Date of record: March 29, 1954
Z [ e 0yl Day of Level of symptorms Duration or
sand L Symptoms . Not
Gre s _the Vi ] onset Mild Moderate | Severe stated None comments
. HEEN 1 week v 1 week
Fever later 8/13-8/20
LEEE 1 week v 1 month
Malaise later 8/13-9/13
-
\omiting v
BTN
Nausea v
| Bod Tow ks 25T, BAARIR SZ\;;I’:' v ~3 week
s Anorexia later 8/8-8/30
i
CS—— T GRELE) 1 week v ~10 daya
= 1 Diarrea (non bloody) later 8/13-8/23
T (i) v o
Diarrea (bloody) )
IR 1 week v ~1 week
Sore throat later 8/13-8/20
[mizpr 1 week v 1 week
Sore mouth later 8/13-8/20
-7 - i AR 1 month v ~2 week
e Sore gums later 9/6-9/20
~2 week
RUKHEBECAKO || . ‘ -
1° = = Bleeding gums later (suppuration
\.ln —y LA D)
EEHRDERASNTINS s _
Purpura
Z DA H i v
Other bleeding
i 1 month v ~2 week
Epilation later 30-35%
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+ Total dose: 9.4 mGy
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