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the Turtuilent Diffusion of the Radicactive Products in the

%. G. Pemney
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diffusion of the products dom into the mater, The radiation hazards
> 4n Shot A may be anticirated mmall after four howrs and may even be
I tolerahle for shart times at 2 hours, Even in Shot B, they may be
smll in 12 howrs sxoept possibly for ships near ia, and dom wind,

The danger from radicactivity sy be divided into two classes:

?.; Those arisirg from the fission products
Those arising £rom secondary radicactive products induced
4n the material structure of the ships,

) Evidence from the Trinity experiment, and from measurenents in
roshims and Nagasaki, make it prastically sertain that (2) will be below
e mignificant level for both shots,

' With regard to (1) in Shot A, tw possibllities must be eonsidered,
he £irst 4is that the flame region containing fission products wvll ex~ ,
Agand over at lesst one ship and contanimate it by actual dsposition,

ere 4t may be stated that ghips which are this close will in all
ABrobability sink, Therefore it is unlikely that any ship which still
d8loats will be sontamimated by primary products. The gecmnd represents
e only serious possibility and is that the fission products will eon-
nss on the smxrface of the see directly, or be condensed on droplets

ch return to the surface of the sea,
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$3 , With regard to (1) in Shot B, three possibilities must be con-
35 dered, The first is direst contaxmimtion of a ship by the flame

%3 ne; cantmmination in this way of a ship which does not sink 4s very
3- . Yhe second is eontamimtion of a ship hy wter drops containing
22 adincunmt.stdnngontho-up This appears a serious

;:dhﬂ.tt.y for ships mear-in dowmn wind, Some trouble msy be axpected
these ships, The third is the spreading of the fissim products over
WmmwuowlmdthomﬁthhuboﬁMfﬁ
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spread wniforaly over a vertain area, estimated roughly at 1000 fest
radine, Xf the mroduocts did not move, the radiation density above the
water surface in this area would be given bLy the accepted formila,

provided Yy Weisskopsd
r-M‘ R(per hour) = P 3200 n(kilotons)
I TOFIEDID0E T(hours) m(sq miles)
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matter of speculation, However, the writer bslieves with soms
sonfidence tiat P will met exoeed 0,001, This value is about one-.
tenth that fourd at Trinity, Having regard to the very different
heights of burst (600 fest or mcre as against 100 fest) the valwe 0,0
hcm&dmdnnqnfondnvﬂnuum Then
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Clearly, if thcp-odncta remined £ixed on the surface, it
wnldmtbcmctovutmuto the central area sven for a few
aimites until tw or three days after the explosion have passed,

‘ Thers are, however, at least tw further factors that will
considerably rodmo the ndhﬁm haszards, The first is the turbulent
diffusion of the fission praducts domn into the water, where their
effect is much reduced, or sven completely removed. The second is
the carrying awgy of the products hy the tide. The second factor is not
altogethnr material, because the radiation hazard will still remmin
hthonw, dtbou@m swter W1l have moved,

L ' For simplicity, eonsider enly diffusion domnwrds from the
surfacs, The dcmity of radicactive produsts at depth Y at time T

will be

X1) (4 xoyd o X/0T
where B(T) 1s the rediation density at the surface assuming the
products have not moved, and X is the eddy soefficient of diffusiom,
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" ™ and 4s the probability integral,
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. thus "z.rupmutc ﬂurodnetim of the radiation demsity above
* the mnmmto the dowmward fiffusion of the fission prodwts,
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Referring to *The Oseans” Yy Sverdrwp, Johnson and Fl1 the least
nlnd!mrmmﬂm:lnwnuultdqm n, The
value of K ranged from C.(2 wp te 0.6, Thess waters are of great
stability and moderste suwrrenta, 7The wmter is greatly stabiliszed by
s saline density gradiemt, and the swrface mter is nearly fresh,
t-nh more comparable case for our puposes is found in the Bay

hntkdqthdnwmloomlmdtmmmof
cg:ft 2 to 16, It i3 therelore vonsidered that X @ 1 is
the low sid thtk-hhthemtm‘h,cm md
ke ﬂ; th %hli.dt. Swstituting ¢ values, we
4 oli.ng m, &t times T hours - '
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A that the effest of thcvdqmtndnaath
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the sea orer a cirele of radius 1000 fest,
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s gertral region bewmas safe for entry are the tide, and
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The tollni.ng are considered reasomhle guesses; no evidence

mm on which to formulate better caloulations:

Inftially th-tbdu {ndnah will be distributed unifornly
through a 500 fest, going to the bottom, About
sxarthepmu-mu:omuwum. Turbulent diffusien
doss mot help redwe the radiation sbove the mier, @xept to a very

ﬂig&dgmbymmm This however is
'&U-dhh-
‘mondhtimduul oth-‘hr allowing for the mean
Lroe path of the Y =rays ‘mier L9 ’
Rper howr) 4

\ Even after 10 hours, the tin i3 dom enly to 50 R per
bour over the wxter, The radiatica in the ahips is wypredictable,
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