o 28-7-90 v 4-¢-%I

John Hampson,
67 Goldthorn Avenue,
Yolverhampton WV4 5HAL,

Dr. Brisn lartin, ) '
Department of Applied Mathematics,
Faculty of Science « rh
The Au%tralian National University, Test Midlsnds,

Pogt O0ffice Box 4, Canberra ACT 2600. s il gs
16 July 1981,

Dear Dr. Martin, N
Thank you for %@%E letter of 7 July. I am sorry
you had trouble ]ocatin$ me andWlaval did not ;end on gorrgspcnder
~ce. ily contract at Leval was terminated following nublication of
the article in Nature. I never cease to be astonished at peoples
fear to deal with the most important problem mankind ever faced;
the control of nuclear weapons. Despite the difficulties of
being divorced from income, T have continued to press for further
investigation in the hope this could svert potential cetastrophe.
Thus far this has proved abortive in +he US, USSR, UK and Canada.
I"hope you will be zble to 1ift the veil of uncertainty in your
endeavours. I trust you will not object to expression of a
chronicle of viewe and experience with a number of suggestions
for research thrown into the comment.

HIGH YIELD WEAPONS.

e only direct obeervations capable nf
revealing the extent of odd nitropen injection into the strato-
sphere by the h;gh yield,testes or 1967-3 zppear +to be those of
andratyev and Filkolsky. ' They uced balloor borne acltinometers, ie
s};atgspherlc based, to measure solar flux in the vneriod fronm
1gnohuo Lﬁe prgsgﬂt. Flkoqskx, nr%V?E@ conversation, estinotes
%ge He?suxem?n; eccuracy as = 0,34%, Following 1he high yield tests
-ne mean solar flux was reduced by about 2.6% and it took 5 years
'fgr—the atmosphere to recover., In one observation at the time .
of ihege tests,fﬂot reported in +the above reference the |
reduction was 8%, This is interpreted ag g b b S gy .
tn S ook _ v ; preted as due to absorption by an
injec gd cloqd of N0, prior to diffusive dispersal, The data are
consistent wlt@ injeetion from {these high yield tests {f”dﬁ; -
?fgg?gg_gnl$ffL01§ncy+of production four times that es¥im9{gd

weobetlcally in US studies and almo et 1 A SOt T T

ot L2 L -Mo &1 total in ectio Hawvi
spent three monthe in Tenine mneilh 4 Jec n. daving

b ’ g ngrad with Kondrat N3
and getting to & ; - yev and Nikolsk
e & 1 € to now them intimately, I apm very confident ofythpi
e e&ri‘y ?nd gapabllity. But the difference from the us =
theoretical estimate, and several ot o .

y imply a number of investiéatioﬁgoé2251guﬁeCts‘Of related analyges

the source of the discrepency and enable acogonit’coKen to reveal

potential indection capabiiity nable accurate estimation of
There ie no W""Y_ I ’ . ;

e _ = L& a; can check i sheoretios £t
without accesa 4o £00d computatiomey ..‘Ph?.?hunrftlcr1 data
variet B B a cenbational facilities, But there gre

ariety of reasons which make +1 sk LIETe are a
calculation doubtfyl The o, thE B ated accuracy of the

ition g -Ul. The variation in reaction ra

be't“:e 3 K L b -'te OOGfrF oY if - 3
en different laboratory measurements, as given T Py@ﬁﬁfgt$;

the NBs t S. ie .
been no ;${§oi é»ﬁt90|1jr5e to vermit the conclusion. There have
SHErEY Tooy gqg ?Qtioi.?hﬁ influehce of pressire on thp‘fiaw ;f.
in ‘th'e ;PJE'[].JVG L‘?{;?}:’éoﬂ NDOJ.IZ{,f‘Eﬂd 'Ll"le Ch'&"njcn]_ 1\inc;-[;i08 I.Ch{:!ncrc
: k # e b d, [ o 1 U anace QO ’f_rt"'[ anf oes S % et
must e r 4 " ; “fid secon eacli
ust eurely warrani examination. ‘When +h e order reactions
hen € Pressure is low enough,
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1 juilibrium kinetics,

one does n8§n2i§2i$2 study of the potential impact of nuclear '
detonations demands improved modelling of theﬂﬁem@oral aﬁd»gpatlal
characteristics of thne transfer of energy,(gaqlatlve, dynam;c'and
chemical), with emphasis on the influence of pressure and excited
species. _ _ o
Ruderman and Chamberlain cited severszl reasons for
doubting that past nuclear detonztions had greatlx modified the
stratosphere. One relates to the carbon=14 Aata. &hey nse 0-14 as
@& tracer for the abundance and distribution of odd nitrogen on the
grounds that the volume of space for itheir initial production from
8 one megaton detonation is the same. And since most of the CE14 _
from the high yield detonations of 1962~3 wvas observed to remzin in
the troposphere they comeluded there wag little odd-I injection
into the stratosphere. They neglected the point that althoueh the
fireball volume is the same as the volume of C-14 production when
the fireball has cooled +o 2,OOOOK,(ihe cut off tempevature for NO
remoVa§, the time at which this volume is attained is gafficiently
later han the time of detonation, and C=14 production, for the
region of WO production to be significantly displeced from the C-14
region. This displacement implies the C-14 trailed the odd nitrogen
in the ascent of the fireball and indication the C-14 d4ig not
reach the #tratogvhere does not imply imply the ocd-) remained in
the gtroposphere.

Modelling of tiermonuelear detonations ghould be
sulficiently detailegd to permit a2ssesement of the validity of
using radioactive producie as tracers for tlhe abundance and
movement of odd nitrogen, paying varticular attention +o the
limitations of C-14 26 a tracer ap: the potential utility of Gr-90.

reached the stratosphere from observation that there wag Tittle
change in total ozone Tollowing the high yielad detonations., But
this conclugion was reached prior to the laboratory measurement of
the rate coefficient for the NC,H0, reaction which showed that
injedtion on the scale rotentially“possible from 1he 195°-3 testg
should have lead to simulteneous ineresse in lower stratospheric
ozone abundance and decrease in upper stratospherie abundaﬁce
through curtailment of removal of odd oxXyren hy odd hydrnpgen,
Evaluation of change following the high yield tesgte should have
been based on examination of changes in the distribution of ozone
and not total ozone. Relevent dats ape available though they have
not been examined from thig viewpsint, | - ‘
Agguming the Or=-80 data are adequate and it is a
LraP?r, the coinecidence of the time of arriéil Sfrﬁruié j; {h:&mtable
Southern hemisphere and thie Mount Agung voleanie eﬁploaiﬁﬁ sﬂpfpstﬂ

Eome rethinking of the events attendant Lhat explopion are desirable
1o he ” = 3 ; Ty s & - 7 : il ¢ .,. = o R N i °
?Fenl ?bé?rthLOhS-yy %1Ltock in Augtral ia Buggested a simultaneous

Chenge in the distribation of stratoapheric oZone which was

interpreted ag a false measurement becanee of injectinn of dusl into

the stratoaphere following the Mount Agung explosion but which
Precisely fite the kind of chanpe in azone ene would anticipate
from the seale of odd-N injection ihe Kondrntyev/ﬂikolsk\

obeervations infer. The Auptralian dats chould be reacsessed,
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The Australisn dete may have & unigue sign%ficaﬁoe begause
of potentially greater deficiepcieg in daﬁa from oth%r iour%eg.qt
Most of the northern hemisvpheric oogervatlon glt?§ aig oc%he_ a
latitudes with greater variability in ozone dlstglbu,l?n.th i
natural variability is of the same order.oﬁ magnltude as that one
would anticipate fron the nuclear odq—N 1n3ectlop° Greater.care
is needed in reexamining these data from other sites. Detailed

dynamical modelling and neLenwﬁingica} hindcasting 1is rquiyed.
The preater distributional veriation in the abundance of injected
material, because of the closer proximity of the sites to the
injection source ie a further faclor implying greater care in

analyesis is required. For other reasons,which I will outline later,
the data from other low latitude sites, such ss India and Egypt,
have deficiencies wvhich give the Augtralian deta increaced
gignificance, )

; If one takes the Kondratyev/Nikolsky dete as indicating
the extent of votentisl odd nitrogen injection from a nuclear
conflict, the estimate of the US National Academy of Sciences of
1975 of the potential change in global ozone should be increased
by & factor of two; ie the ozone would be reduced to between 15 to
30 per cent of its normal atmosvheric level. But there are grounds
Tfor believing & larger decrease possible. These are imnlied inr
part in the earlier comment of this letter. But they are even more
forcibly implied by the swnecific obseyations which have been used
to assert the unlikelyhood of eignificant ozone change from
extensive thermonuclear detonations! Measurements of total ozone
indicate an abundance prior to the 1962-3 high yield tests which
was lower than the post test abundance. So it seemed clesr that
chenge due to pest nuclear tests was negligible or at least much
less than nastural veriability. But this conclusionfvas based on the
assumption that the o0dd-N production could be directly related to
yield and was independant of location and altitude of the point of
detonation. There are aspects of high altitude detonations which
have never been examined,

High Altitude Detonations. 5

There appears to be only one relevant direct observation.
On the night of August 14-15 1959 obeervation of infrared
atmosvheric emission spectra from = balloon platform 28 kme, above
Quebec showed a2 change in the spectre at dawn which could be
relevant.An emigssion feature vhich could only have heen from NO
vanished as the sun illuminated the gondola, and the relative )
amplitudes of this emission and the water vapour hsnd in which it

was embedded suggests an anomalously Migh chundonce of N0,. I=ter
measgurements have shown the ratin of colunn densiliece of Gater
vapour and I'O_ above 28 km. to be ahout 300 to 1. But the nheerved
ratio of emis%ion in this obrervation of 14-1% Lucust 10548 wvag
betWEGn 5 and 10 to Y. An N6, column densityv of abont 1ﬁ1{ mnlecule
cm. = 1is impligd in contrastto the natural abumdsnce of ebout 3.10
molecules cm. “. This assumes the H,.0,N0,, bands hove aprroximately
the same strength. Around this time  Lhe TLH5R was conducting triels
of a ballistic missile interceptor and nuclear warhesd chote the
Kyzyl Kum desert and it has been ny assumption that the 10, seen
above Quebec on the 14-15 August could have resulted from such 2
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trial conducted some one to two weeks earlier. The winds and
dispersion conditions would have been such as to take the injected
material to Quebec before widespread dispersal through the
atmpsphere. Requests for relevant informetion saying yea or nay to
this proposition from sources in the USSR snd US have met with a
stony silence though I know the trials took place. _

If the detonation altitude wers similar to the US
Teak test a year earlier, one would expect a mirror point auroral
disturbance to have occured. This might have been too far south
@#ast of the soutnern boundary of South Africa to take it into
range of observers; unlike the Teak effects seen vividly in New
Zealand and adjacent islands in the Pacific, Bven if the detonation
altitude wss not suitable¥ there should have been radio effects
equivalent to those associated with Tesk and Orange. Unfortunately,
I do not have access to facilities which would make possible
discernment of whether such a high altitude nuclezr detonation
took place on the appropriate dete. I assume you have such access,

N | y : o i - 1 e 1 .-:_J
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Assumption that the prompt gamma radistion ig all
bsorbed by the bomb debris, Kosglow etc, is untenable. If dne
ssumes the downward flow of energy follows a pattern of intersc-
lons leading to progressively longer wavelength x-rays until fhe
wevelength is ¥bng enough to Permit high iranémission a ”
substantial fraction of the bomb energy will penetraté down to an
altitude of 40 km., A high altitude buret ﬂav4produce chemdsphefic
change akin to that of a solar proton evevt.'Rémoval of upper
stratospheric ozone through odd-N produced in this way leads to
reduction in solar heating and temperature fgradient promofiﬁg
vertical instability and transfer of the injected odddn infézthe
lower stratosphere. L —

‘ The yield fTrom hiph level detonations in the

per:_Lod 1958-9 was aboul 10 Mte, and a presumptior of _';'_(“}'uine-‘-'f‘ ficien=
Gf 1n production of odd-N leads +to ﬁheICﬂnn?uﬁinh 1l31 one 35;5%6#J
“Iuoﬁ“ nitrogen may have been injected into the upper xfr;fAE%ﬁoré
anfinjection equivalent to that of the later hish viela ;ea{qéu;{1(ﬁ§;
But whereas the high yield detonations produced 0;;01{1J51‘VT!{; {;;Q -
change in the upper and lover nf?ﬁiﬂﬁwhé”eﬁ, the *ﬂ}{i%1.ofﬁ;61 of
a series of high altitude ﬁetﬁwriinwshiniectihn.wo only into {Hé-
upper gtratosphere would he a reduction in totQWIoﬁoﬁE.dGb§é+v11{o*
Sﬁowg global total ozmone reached a minimum HMQW£?ybnf{;r’1¥é.n;ﬁ%-u
of high altitude nuclear tests. The Variaiinr.im“bzbneraq“' pree
markedly different from +thst of the 1two nrevjoué solar Cj;les.

If the 4ipgh altitude detonstions produced the
Observed decrease in global ozone, there are implicstions for

=
a
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prior more localised,change which warrant gtudy. Al? injections
took blace with small solar zenith sngles in conditions of weak
circulation and dispersal. The injected clouds would produce
severe local depletion of ozone above an altitude of 40km..

, 8, . g . . N i ) 3
Subsequent removsl of ultraviolet heating in this region woul
removg the 12g6?ﬁﬁﬁ¥'input and lead to subsidence at a rate of
about 1 km. per'day. Descent over a period of about 10 days

would lower the injjected cloud to the altitude of peak ozone
to produce severe depletion of total ozone locally. o
Assuming normal stratospheric circulation conditions,
the US test Teak should have lead to severe depletion of total
ozone above India in the period 7-20 August 1958, The westward
drift and varying vertical velocity gradient imply vprogressive
dispersal in an equatorial belt and meridional dispersal so
that maximal impact should have been in the vicinity of India.
The time of exposure to stronger uv radiation than normal would
be sghort enough that the biospheric impact could have been small,
Around this time, the Indian data using the Dobson technique for
ozone ohservation showed severe anomalies which were attributed
to high levels of dust in the stratosphere.

A clue to the possible direction of such bingpheric
analysis lies in some studies of blindness in Indian cattle of
a variety whose eyes appear particularly sensitive to uv
radiation. Such a study has been reported in the Indian Journal
of Cancer and preliminary indicetions indicate greater blindness
in cattle alive at the time of the tests than those born
thereafter. If such study reveals s correlation, research should
be extended to studies of human blindness in India and the
whole equatorial belt. The number of blind people in India is so
high, about 5% of the population and a number equal to the total
population of Austrelia, that relevant stati@tiCQ should not be
difficult to obtain and the possibility of Horreadous impact
from a single past nuclear test would be a salutory reminder of
the potential denger from use of the current agreed stockpile of
200 such weapons and projected large increases in high altitude
ballistic missile intercept capability.

But the whole spectrum of biospheric impact warrsnts
more careful study and the studies suggested in the previous
paragraph should be accompanied by a total system study whose
form I will outline later.

Armed with detailed models for the impact of past
nuclear detonations, and saticfactory interpretations of the
dependence of 0dd-N yield on pressure, altitude, yield, location,
time etc, one would be in a satisfactory position to assess the
potential impact for various scenarios for potential nuclear
conflict and misadventure.

Large Scale Nuclear Conflict.

There are obviously scenarios in which the .2 A = n
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would be unaffected. The trend towards MIRV implies a potential
warhead delivery situation in which there would be neg}igible
injection of odd nitrogen into the_s?ratosbhere. But tne?e are
weapons design congideratione which imply such a conclusion
is unacceptable.

A characteristic of the very high yield weapons
has received less consideration than it should. In terms of
attack egainst soft targets such es cities the optimal
detonation altitude for a one megaton device is between 10
end 20 thoussnd feet. When the yield is increased to 50
megatons the optimum detonation cltitude yielding the same
overpressure at the surface is between 50 and 100 thousand
feet. The firehall from the one mepaton exnlosion is emall
enough that the energy can be regarded as emanating from a
point source. But with the 50 mepzton device, exploding a2t
much higher altitude, the density is low enough to allow
much further penetration of non~verticelly incident radiation
into the stmosphere than relatively obteins for a 1 megaton
cxplosion. The shock wave does not then come from a point
source fireball but from an ewbtended source firesheet almost
parallel to the surface. So it is reletively more damzging

and thig characteristic has presumeably been the feature
which lezd to its development and deployment by the USSR, It
is an optimal weapon for use 2gsinst a large urban target
and consideration on potential chemospheric effects should
be based on a scenario in which the 100 to 200 such weapons
currently deployed are used against such targets.

There are three inferences for potential odd-N
production and injection into the stratosvhere. All the odd-N
will be injected. If odd-N production for thermal equilibrium
conditions increases asg the pressure decreases the efficiency
of 0dd-N production will be higher than that which obtained
in the high yield trials of 1962-3. The altitude of detonation
begins to approach that where nonequilibrina chemiatry could
generate even more 0dd-N. This arises when = significant

part of the enerey is dissipated at altitudes where the increase

in tempersature of the atmosphere ia inaufy Jli’ 1t flor thermal
disgocistion of NO, ie a tempersture of 2,000"K, since a larce
Fraction of the No dissociztior hy the incident - distion

produces N doublet D which resets rapidly with 0, to form @
and the latter can not be removed subsequently tﬁrough thermal
dissocistion. The detornation altitude marking the transition
from thermal equilibrium 46 nonequilibrium conditione isg
around 40 km.. Since this ie not far from a suiteble detonztion
eltitude for usme of High yield weapons against soft targets
it seems inadvisable 1o rule out a potential efficiency of
formation of odd nitrogen as high as 5 to 10%. The USSR high
vield weapons would then have the capacity to increzse the
ndd-k abundance in the stratosphere by a factor of 500. An order
of magnitude reduction in totzl ozoae would be anticipated,
placing the biosvhere in jeopardy.

Hence, it is of vital iwmportsnce to put theoretical

studies of nuclear detonations end the effect of past tests on
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a more accurete footing. The high yield wiapons represent
just over one per cent of the weapons gurrengly deployed =nd an
accurate appraisal of the potential effect of a full scale '
conflict would have to examine all potential scenarios. This is
far too extensive a task to deal with in a brief letter. And it
is a task rendered doubly difficult by the lack of clear
information on the weapon stockpile. For example, in the recent
past the US have quoted the total east-west stockpile as about
10Kmegatons when in 1960 the steckpile was estimated, I believe
reliably, as 60K megatons. The reason for +he apparent decrease
is that the delivery systems changed from aircraft to missiles
and the warheads associated with the former heve been disregarded
in recent comment. Frankly, I see no rezson to believe they
have been dismantled by either side.
Becausge of these difficulties, I will not extend my
comment unless you feel it would be worthwhile. In one sense,
I consider it inappropriate to do so for I am convinced that the
major potential protagonista, the USSR snd US, are so aware of
their capacity for mutual self destruction that they will
desist so long as this MAD capabil 1ty remains. But the possibili-
ty of a future imbzlace through improved technology, particulsrly
migsile intercept, initiation throush a third party because of
increasing proliferation, and failure of command and control
as in the fears expressed by York, Fisernhower's scientific
advisor, remains. Insofar as full scale nuclesr conflict is
concerned, the only voint to examination of notential
chemospheric/bingpheric impacl on a globel scale is to add
Further impulse to the deterrence in the belief that if the
globel living system car be shown to be under threat this
provides a universally acceptable deterrent; all peonle and all
nations,

There is, however, an additional Tactor which has not
received enough attention; the D0ssibility of disastrous
chemospheric change throvgh aetion which appears to be harmless
because the consequences of such action have not been
adequately studied.

Accidental Misadventure.

Consider the potentisl consegquences if the USSR tests
had taken place at their test site in the Kyzyl Kum desert in
summer rether than the polar winter. Agsume an efficiency of
odd=H production of 0.8%, inferred from the Kondratyev/Nikolsky
observations, in a total of six 50 megaton detonctions, ( The
actual trials involved many detonations of smeller yield
extending over a much longer period but it would have been nuite
Teagible to have shortened the duration of the trizls by working
the more favourcble climate of Kyzyl Kuam then Novaya Hemhlﬂ,u

in 1
it would not have been difficult to ensure the yields were at the
50 megaton level an& my purpose is simply to illustrate a fairly
simple, bordering on trivial, point.)

Bach test would 1ift some 0.4 megatons of N0 into
the stratosphere. Assume the expension in zscent to the
stratosvhere followed by followed by self induced circulstion

change over the next few days would spread the injected material
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un1f9r@1y into a region of a diameter of 1,000 km. and
extending from an altitude of 25 km ; . ~. L&
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factors which sl 3 o e ot ; e
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which could be very significant.

The point is that whereas the threat from nuqle%r
conflict is a strong deterrent, past experience from the Usok
high yield tests seems to indicate that_repetiﬁion vould hayg
no significant impect and there is nothing to deter sgch action.
Yet it would be exceedingly harmful if it led to sufficiently
great ogzone removal on a regional scale as to produce excessive
uv exposure on this scele. I see,for example, no reason why
China would be deterred from conducting such trizls. Yet if
they did so, and the conditions were such as to cause critical
injury to the USSR, retribution by the USSR would seem an
inevitable cornesequence., Harmful action throupgh blind ignorence
is the thing I fear most.

And similar nsrmful action could follow from
ignorasnce of the potentisl impact of high zltitude detonations.
Moscow is presently surrounded by one hundred ABM intercentors
whose warheads I assume to have the same yield as the US Spartan
missile, about 2.5 megatons. I conjecture the votential
injection of 25 megetons of odd-N into the stratosphere if thie
defensive gycstem 1ig ever used. One can not rule out the
possibility that reentry of unidentified vehicles or soace
debris, particularly in conditions of internstionzl tension,
might induce use of this cefensive system. I doubt the target
discrimination capability of the radars involved is good
enough to identify a real warhead and the verslysing effect of
radiation and ionospheric perturbation or their radars from
detonation of their first interceptor warhead implies the total
defensive syestem must be used against an attack or they run the
risk of having it incapacitated or destroyed hefore it can be
used. Because odd-N insgertion would be restricted +to sltitudes
above 40km., the USSR might be relatively unhazrmed, at least
initially. But congider the iwuplications sttendant use of the
system in summer when the preveiling winds and descent through
removel of upper level ozone could carry the cloud of injected
0dd-N above North America, covering an arez of the same size as
the US, with the increesse in 0dd-N above North America of
a factor of One thousand giving the capacity to reduce total ozoxn
by over an order of magritude and expose North America to intense
uv for a wveek or so.

_ such misadventures are feasible from current
cgpabllity. There is & growing risk that the range of potentiel
misgdventure may increase, aided by continuing failure to come
to gripe with reality.

There is & disquieting character to the continuing
acsumption that nuclesr detonations in epace can hzsve no ‘
envirommental impact. This reached the height of zbsurdity in
a proposal in the early sixties that explosion of several
thousand megatons a2t high altitudes could create = temporary
Van Allen belt of sufficient intensity to remove decoys
gccompanying a missile warhead and enable recognition and
%ntgrcept of Fhe Warhe%d: It was further exemplified in the US
naﬁlonal Institute of Sciences Report of 1975 when the authors
rejected the notior that high altitude detonztinsns should be
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considered in spite of the facts that ABM interceptors are
deployed and current and future defence capability rests on .
the intelligence gathering and information exchange capability
of satellites. Efforts to achieve a ballistic missile intercept
capability can be expected to continue and the threat nosed
by developmentsef whose use woulcd cenerate unacceptable .
environmental change, though not in the eyes of those turning a
blind eye to such a potentizlity, remains. There is, however,

a potential intercept capability which might have a beneficial
effect. This will be outlined later.

Assessment of these grounds demends more thorough
investigation of biosvheric characteristics than has yet been
undertaken.

Interaction with the Biosphere.

Arguments of the kind advanced by Lovelock, New Scienti-
st, July 1980, contain an overgimplification which ig
unwarrented. He notes that the argument that oxygen evolved
from procarytoids, given strong support by fossil data, implies
these could not have been prevented from developing becauce of
the absehce of an ozone screen cince they must have been present
when there was no oxygen and no ozone screen. He uces this
argument to voice the proposition that the developmert of
terrestrial life was not contingent on the precence of an
ozone screen. I believe the argument unscceptable since it
neglects the possibility of other means for formation of
atmospheric oxygen and ozone.(I share his view that the
primitive fossil forme bear such resemblance to current simnle
procarytoids as to suggest that their current chasracter and
behaviour could pe a guide to the kind of processes tsking
place in primitive evolution and, by implication, to svpraissl
of the effect of environmentsl change on the exisgting biosphere.
Phytovlankton reproduciion is criticslly dependaent on a
balance betweer influx of nutrient and outflow of phytonlankton
in regions of simultezneously approvnriate vertical transport and
solar illumination. There seems no reason to suppore their
early evolution took place at greater cepths below the water
surface than at nresent. And =ince current phytoplankton are
affected by uv radistion it seems appropriste to zesume the
primitive equivalents were similarly affected) "he alternative
hypothesis of escape of hydrogen has attrsctive features. Not
the least of these is an apparent imposeibility of deriving a
quantitative model for the temporal development of stmoepheric
oxygen and ozone though, at first cight, the voesgibility of
deriving such & model from hydrogen escape seems equally

intractable.
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Urey's contention thet inhibition of Dhotodissoo@atign
of water vapour tiirougsh screening by.moleoular oxygen implied
hydrogen escape could not be responsible for the growth.of
terrestrial oxygen is not germane since the bottle?eck ig the
rate of vertical transport of all hydrogenic material to
the exosgphere and, in any case, the rates of dir?ct and
indirect photodissociation of water vapour were inadequately
established at the time of his provosal. But since there is no
way the past rates of diffusion to the exosvhere can be
reliably establiched cdevelopment of an escape model seemns an
impossible task. But there may be an indirect wey of getting ar
around the difficulty.
Cne must first assume the water vapour mixing rstio
above the trovopzuse has been invarient. Then congsider the
fate of molecular hydrogen formed through the reaction
H + HO, # H, + O0,. H, from this reaction forme iy a narrow
altitude heft at the mesopause. The time for photodissociation
ig so long that loes this way can be disregarded. The variation
in diffusivity with a2ltitude is such as to suggest that all
molecular hydrogen formed from this resctiorn =+ the mesopause
Pessces to the exosphere where it can be dissociated and the
hydrogen then escape. The time to reach the exosphere and
escape 1is much less than the thirty yeare required for photo-
dissociatinn.
Calculation of the rote of Dydrogen formstion es
a function of time and O,abundance is trivizl. Agsuming a
rate coefficient for the“reaction of ¢.10" s the time
for formation of atmospheric oxygen, ineludines that currently
in a bound state, can be calculated as 4,000 million yezrs.
Presumably, one can assume the growth of atmospheric oxyger bege
-n with the onset of volecanic activity. But growth of the
oceans created an increase in oxidation snd the development
of atmospheric oxyger involved a competition between formation
through hydrogen escape and removal through oxidetion. Assume
this would continue until the oxidstinn resched a ssturation
point with the atmospheric oxygen abundance monotonically
increasing thereafter. The varistion of atmospheric oxygen with
time would take the form shown.
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This is an extremely simple model with many Aeficiences. I
can give you detaild on the calculation if you wish but I am not
so much concerned with the absolute accuracy of the model as with
derivation of en apnroach which might enable one to geuge the role
of the ozone screen in evolutior and thus potential inferences
on the impact of gross perturbation of ozone,

Na)

iy views on the development of the ozone screen are,
I am afraid, as much at varience with those expressed in the
literature as the foregoing thoughts on ovygen evolution.

I first determine the heifht and tempersture of the
stratopause ag a function of oxygen abundance. Ascuming the
temperature of the tropovause fixed &t its current value, this
gives the vertical temperature gradient of the stratosphere as
a function of oxygen sbundance. Then from zgsumptions on a relation
between vertical diffusivity and tempereture gradient, T combine
the chemistry and diffusion to derive a veriation in ozone
profile and total abundance with oxygen sbundance. The current
view in the literature seemgs to be that total ozone repidly peaked
after the onget of oxygen growth becauce of the hipher precsure
21 which peak oxyger photodissocistion ocoufﬁd, and decreaced
thereafter. But this entirely neglects the variation in vertical
atahility and trensport.

The net result is a varietion in total ozone with
time of the form chown.
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In part , I have been drivern towards this interpretation
through views erxpressed in correspondence with Christopherson of
Oslo. Hde pointed out to me that there was geological data
suggesting that primitive plant 1ife, circa 400 million years ago,
waw relatively insensitive to uv illumination. I think it not
unreasonable to adopt a hypothesis of a slight change in
Darwinian philosophy; survival of the fittest to adapt to
environmental change, particularly the change of gsurface insolation.

I do not see how one can begin to talk sensibly
about the potential effect of ozone change through thermonuclear
detonation malpractice without some kind of model for the impzact
of ozone change on a geological time cczle; a model in which the
complexities of the interdependence between species, from
phytoplanktorn to man, cen begin to emerge.

Studies of the impact of ozore change should begin
with the procarytoids since thece are the only living orgsnisms
capable of forming smino scids directly from the natural elements.
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Such study should then be extended to considerstion
of why different procarytoids evolved at different stepes in the
geologicel past, A reason for suggesting thise as an initial
approach is thaf there species are relatively simple and they
seem to reprerent an initial building brick in the process of
evolutinn.

Then one might try to piece together some concepts
on nhow the progressive evolution of vegetal forms might have
been influenced by charging uv illuminstion ard move on 1o
related studies of the evolution of insect life and more
complex organisms.

Armed with the kind of ideag on interdependence
between species which such study would bring out one would be

in a better position to formulate plans for the study of the
potential i;ﬁ)ﬁc;i ol ozone change,through znthronogenic
tdiocy,on the current biosphere.
’ 0
W

Just as assessment of the posgibility of ozone
change through thermonuclear detonations and evaluation of the
potential impact on the biosphere are dauntingly difficult, so
the issue of control of “uclear weapong poses problems which will
be equally difficult to resnlve.

THoughts on Arms Control.

Unilateral nuclear disarmament may be more likely to
promote than prevent imbalance and ingtability. It is simply
a means for avoiding respagibility for setting up Aetailed arms
control procedures. For a time, and in & bipartisen relation,
the doctrine of mutual zssured destruction may work. But, in the
long run, proliferatiorn and increaring simplicity in the
construction of nuclear wezpons will cause such =a multinlication
of potential sources of imbalance and instability as to inply
requirement for more organised means for control of nuclear
weanons.

The problem isc rot so much reaching agreement as making

sure agreement can be verified. Certain verification will
dettand such loss in sovereignty thet it could be several
generations before adequate systéms can be apreed and iatroduced.
The thermonuclear age began a generation ago and there has been
scant progress since then.

I doubt the feasibility of building a bridge towards
conditions enabling verification through confrontation and
concealment of the facts about weapons impact. There is a
section of Mac Donald's submission to the US Congress on the
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potential effect of largescale operation of S%?g which rings
true however false the B5ST argument may be; paﬁlculgrly the )
points 2, (1) and (2) on page 4 gf the sub@1§81on. Because of
the long residence time and chemical reactivity, the styatowfhere
is the element of the global life support system most likelylto
be stressed by anthropogenic ectivity to the point where the
system is threatened. When this point has beer so repesatedly
hammered into the minds of people throughout the world that it
is accepted as axiomatic there may be a hope of motivating them
to demsnd unified action towards suitable vefificatior. The fact
thet it will take a long time to reach such a state of affairs
mag deter some but it should he a stimulant to make sure we get
there.

In the meantime, bhalanced conditiong to deter large
scale nuclear attack.should be mazintained with thinking
directed towards wezpon system develovment which would =
increase the risk in such full sczle atteck 2s to provide an
abgolute deterrence. This hes been an cspect which has been a
personal preoccupstion for some years, wes hinted et earlier in
this comment, and may warrant some amplification since it appears
to go counter to both the theme of nuclear srms control and
current weapons development policy.

To see the point one should turn back to the thinking
that went on in the panig¢ following the USSR IRBM trials and the
Sputnik launch; the panic outlined by York and one in which I
was heavily involved. Ve launched into an immedizte effort to
assess the feasibility of detecting hallistic missile lad®h from
satellites, This was soon proved to be practical and adeqhate
satellite systems, (MIDAS etc), have been operating for almost
a generation. Simultaneously, it was realised that ICBiMs were
most sensitive to attack in this phase,when the burnirg rocket
could be detected,and proposals were advanced for ballistic
missile boost intercept; (BAMBI). BANMDI wss nardly a practical
proposition for, as York noted, it would reguire the enormous
fleet of at least 3,000 satellites in continuous overation. But
what York and others failed to realise, understandably so because
of the state of the art a2t the time, was that there was a way to
circumvent the farcicslly crippling cost of the BAMBI satellites.,

If ore can develop a defence system in which the
rocket motor is destroyed during leaunmch znd the warhead dumped
back in the vicinity of the launch site, at a cost less then the
cost of the ICBM, the resultant removel of bzllistic missile
capability chould be a powerful stimulus for agreement to remove
the missiles and agree to a verification program,

It was with this kind of thought in mind that &
a recearch study on high energy C0, lasers in 1965

T fyiti Loy A

) a Teseq;
teh led to development of the transverse exc$ted arc laser and
overy that a laser canable of knocking out a ballistic
sgile during the launch phase ecould be built. I will spare you
details of the warious vwaye in which timely target detection,
tification and intercept might be provided at reasonable cost.

i 11 H a4 | 4P .
Wy intent in descibing +this

A broposition is to make sure you
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sre aware that my concept on the way in which nuclear wezpons
control should be approached differs completely from that oﬁ
the unileteral disarmers,( CND etc), and those multilateralists,
and these seem to represent the balance of those concerned, who
fall back on mutual asgured destruction as the paenacea.

When your letter arrived, I thought it inappropriate
to answer by citing work done additional to my brief comment in
Wature., It seemed more sensible to give a peneral overview on
thoughts about the issue. This involves less effort and briefer
communication, despite the inordinate length of this letter.

But it may be sensible to indicate the form and extent of mny
involvement in the issue and changes in viewpoint as they have
developed in the past 22 years to help you decide whether there
is merit in these activities.

Personel Activity.

In 1957 I was charged with responsibility for devising
ways in which the ballistic missile threat might be met through
passive detection systems and initiated a veriety of research
studies to this end in close cooperation with the US, particularly
the Advanced Research Projects Agency in Weshington. This
ipvolved observetional and theoretical &tudies of the launch and
reentry pheases, appraissl of the influence of the environmental
background on detectability and developmert of necesssry
components and instrumentaztion. This wag s fairly extensive
program involving, for example, sending research teams to
Ascension Island, Cape Canaveral, Thule in Greenland, Albuquerque
and various sites in Canada, and observetions as far afield ac
Point Barrow , Alaska and Mendoza, Argentina. Brevity, and to
a limited extent a need for confidentiality still remsining,
inhibits detailed description of these asctivities. But they gave
a reasonably broad picture of the range of problems involved
in ballistic missile charscteristics which is, I believe,
germane to missile control and disarmement.

Agssessment of the environment involved a wide range of
atmospheric observations using CF-100 and U-2 type aireraft,
extengive balloon horne meacurements with - wide variety of
instruments in gondole payloads of the ovder of 500 to 3,860
lbs. and rocket obeervations of 2irglovw and seeding effects,

With this context, two conclusions emerged followihg the obser-

vation of August 14-15 105a°
Ozone removal wes’®primarily controlled by minority

constituents of which odd H could heve primary imonrtance beccuse
the observation of N0, in this observetion and the failure to
confirm the observation in later mea surements-delayed by 2 years-
suggested a variability in N02 ebundance not consictent with odd I
as the primary agent deetroying ozone. ( At thise atage the
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chemistry of odd 0,I'yH was in a rather primitive state 2nd it
seemed probable that the anomaly in the observation could be
the result of natural varisbility of odd-N, = conclusion shown
to be probably false by later observations, rather than
injection from nuclear detonations.)

In contemplating the character of stratosnheric ozone,
the most significent point seemed to be the large disparity in
the chemical energy of the ozone layer~ about 3,000 megatons -
and estimetes of the availeble energy in the nuclear stockpile
of about 60,000 mepztons. The potentisl effect of extersive
nuclear detonations appeared to be massive increase in total

ozone. . . .
I tried to stimulate Canadien snd US governmentel

interest with this potentiality as a2 possible basis for
motivetion in armes control. Interest was lukewsrm and fragmentary
and support for necessary research graduslly filtered away while
efforts hed to be directed into other chennels of more
conventional armaments, Personal contributi-ns =t the ozone
conferencee in Aross, 1960, and Albuquercue, 1064, 2t the
International Congress of the Aeronsutic=l Sciences, Stockholm,
1962 and the Radizstion Commission meeting in Leningrad in 1964
attempted to reflect indirectly on this view. The view became
clearly erroneous when Crutzen began to develop the odd-N
argument in the early seventies and eny relevance in these

and parallel contributions &t 1he time is restricted to the
observationel data. There =re not entirely irvelevent; measure-
ment, for example, showing that the intensity of doy hydroxyl
airglow was equel to the nightglow inten gity, indicates that
removal of odd oxygen at the stratovasuse is controlled by the H,
Ol reactions and not 0 + Oz which then enables one to caleunlate
the height ard temperature’of the stratopause as a function of
oxygen abundance and thus evolve an argument for the past variatio
v of stratospheric temperature gradient, stability and total
ozone,

studies related to the potential impacet of rnuclesy WeapIns,

I switched the work of my laborztory into the laser activity
mentinoned earlier and T‘!('Vi?'!{*j about 60 ataff availahl e for '“10
work it did not take Jong to get the breakthrough envisaged.
Presentations on the potentisl impact of nuclear detonations on
ozone were restricted to a one dsy preceqtating 4n S Defense
Lept., AEC andgd University experts ir Washington, a short
pregentation to staff of the US Arue Control Agency at the State
Department in Vachington and, =& 5 member of the Commi t1 ee on

i moaspheric ;E_':_'i","\i'f_r"'}rllulf‘,]"ﬂi ol the ATIAA and adt 1_,'!;3 reguest of the

1

In 1965, lacking support to enable conyinvance of
T

Lirman y & brief conmment on pot ential atmosvheric 1ol Lutinm
intended for publicsti on in the AIRA Journal but 1o er wit 1r‘ 18,
fince the concersus view of the committee was that it wes
overly research oriented. I mention these only to indicate the
comment in Nature did not zrise out of = void and not to imply
that anyone would derive benefit from resding the contributions .
and comments.

Family circumstances forced me to regign from the
Canadian Civil Service post in November, 1969, FollSWing a year
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abroad, and at the suvugrestion of Cenadien Govgrnme@t Officiesls,
I z2ccepted the offer of a professorship at Universite Laval
Quebec, financed by the government ...."To lead a2 resesrch
studying atmospheric physics." 7

The prowised supnort failed to materislice and

after I had rehoused and reestsblished my fenily in Quebec I was
told it would not be forthcoming. The atmosnheric research
program I hasd initiated was to he terminated on the grounds ths
there was no longer a defence interest and rassed to a university
because the scientific merit remained. The notion that
inhibition of thermonuclear conflict wes not a relevant defence
issue had never crossed my mind and I was utterly shattered by
the nisrepresentsiion and duplicity. Fear to undertake the
necesesary study is perhaps understandable becsuse of nublic
criticisgm if the notisn proved illfounded but to lie in such a
wey as to eliminste the potential for future employment was
outrageous and inexcusable.

So, zpart from & little lecturing, my time at
Laval had to be restricted to putting ideas dowm on paper and
giving a few presentations at scientific meetings. I wrote a
feirly lengihy report, around 600 pages, in Fulfillment of
contractual obligations vhich was rejected out of hond by those
respongible for the controet ond when I suggested it misht be
isgued a= a document frou the Centre de Recherche pur les Atomes
et les Molecules st Leval the reply came that thie would bhe
prevented. So covies of thie draft are not aveilable, In any case,
being now ten years old, it is outdated, being overtsken Tor the
greater part by more recent work. 3ut s Tew of the idess may etill
have merit and = bhrief description of then gives = framewnrk Tor
outlining later aclivities, '

The report dealt with atan=nheric chemistry,
iteretive interaction between chemistry snd dynanicas, approzches
to interpretation of natural and anthronogenic perturbation

and the apin off of anitable resecrch into areas of defence,

t -

enm

forelgn policy and commercial exploitation, The echemistry had to
involve the kind of interpolotion I hag attempted in avpraisal of
the photolysis of vet ozone, but in the muclh mare comnlex

context of added odd-N, mnd is of little carrent relevance., The
apnlicationg concepts are hardly relevantd to vour expressed
immediate interest. But there may he facets of the thougnte on
iterative interscetion between ehemistry end dynemics counled into
interpretotion of natural and artificizl perturbation whieh are
worthn mentioning, |

The feature thnet the temperature field derpiving

H
from the photochemic2l enviranment generates a circuletion which
modifies the photochenistry anad circulation in an iterative
interaction leadine to o que si clteady state condition is obvious
enough. But what ie less obviaus is the rhyeicsl relationsghins
which govern this intervaction, the extent to vhich observatione
may present a2 mislezding nicture of the physical nrocesses and
@ probable need for obzervations in an alternative format,

The description of diffusive mixine is the centrzl
e e . .
difficulty. Does the eddy diffusion eoustion give an accurate
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vhysicel description? Is it being misured in modelling? ihe
first place where I tried to consider iterstive interaction
wes in an extension of Will Kellogg's ideas on mesodpheric/upper
stratospheric behaviour. Thie in an effort to think through an
alternative interpretation of the overall meteorological influence
of solar activity. ( I am not sure we will ever be able to
understand the potential effect of anthropogenic perturbation,
or feel convinced of the validity of models, if we can not
interpret the effect of such natural perturbation. And the study
hes a direct relevance to the interpretation of the possible
impact of past nuclear tests.)

I make the essumption that diffusivity is a
function of overturning and dependent on the vertical gradiente
of velowity and temperature. For want of 2 better expreseion, I
use the eddy diffusion eguation with the eddy diffusion constant
a function of the above varizbles anc from the iterative
combination of chemigtry and motion derive steady state valuea
for temperature and commosition as a funetion of latitude at
solstice. The underlying econcept is that the thermospheric 0
provides a reservoir of energy whose diffusion to lover
altitudes modifies the temperature gradient and controls the
eddy diffusion eonstant. The feedback in the systen engures
diffusion is large in the high latitude winter and greatly
increased by a suitable innuil from solar activity, Verticsl
traneport then takes place in short tern localised burste.,
pirong instability in the lower thermosphere/mesognhere
result@ng from solar activity is = highly sporadic affsir and
there is no wey in which it ezn be represented by averagaﬁ'
eddy diffusion coefficients based on mesn, smd in my ﬁfp@"nrudo
ohpervations of compogpition. One shonld attempt +o bra@gﬁmIQ 7
model where the detsile of temporal znd spatial chszetér{giicg
are the foeur of interest, Overall behaviour con be very dependent
on localised short +term events, ‘

_ This i8 my main qparrel with current activities,
They tend to rely on averaging procerses which smooth out the
very funetions whieh should be centrel to observation and Y ——
It is almost as though they were attempting to cmeas The L,
probability of being struck by lightning by t=kine fhe avers o
verticel gradient of the electric potential enA ueine 4t £5bée
define the ?33"03373 bili 'l::',f of nroduct ?'13."« 0 'i'_lf.v_]'_l‘t}’rir'r{: ye‘{:'r';;.l-.;-é;-. o
I thoupht it dé2$;5‘$srg ygyrral motiyﬁtionpfhghjnd Thehwnvk.

L i lredle to gearch for an explenation of Kulkeyni =
point that the biennial varietions in stratospheric winde ava >
ozone was related to solar activity, dyine ﬂ@;Y 4f0unﬁkiﬁli3?f
mmntmgm. One con, of Course, a1WuyE de}ivé an_éx;Tunnfi;ﬁlg;)‘
Susuming enough feedback in the oversimple it@wq%{vp‘{n{mr.{+i
model I employed and it colld ne far removed ﬁ;gﬁ‘r'fTQ{"MAgﬁign
ﬁgfejdgtailed obeervation will establish whether 1+J$JEQE.O;Hg;
(o : ...:"_'_“ L] - L ’ o 0 N . 3 - " - ’. EEE L= () ) = ]
of abrervebims Wich uay biiiks ied, 17 milenitng the Kind
Turat i otures i o sesweBRaLy £roping towards more
;gigigtfos%c:t;eﬁ qf ?tmospgerlc;benavlnur. There ig a feconda ry
meteorolorscyl gsffln& to formulate a model for troposvheric
met -0g1cs ange ag 4 3t f 8P activifto  mis
the same T hooght Onfthe dr fugitzon qr solar-d?11v1ty. This nses
rependence of diffusivity on +the vertical
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bur § gradients of velowity and
temperature|for the high latitude winter stratosphere coupling
into the mesosphere/lover thermosphere. One derives a pattern
of spatial/temporal chenge consigtent with observation and
potentially capable of giving an explasnastion. But it would take
too long to describe snd I had better move on to other mstters.
One can only hope to delve into the notential

impact of past nuclear detonations on the stratosnhere through
uge of pest obserbations if one can eliminate the uncertainty
in variations due to solar activity. And the possibility that
such natursl perturbstion has many features in common with
some kinds of perturbation through thermonuclesr detonations
suggeste that study of tic influence of eolar activity could
be of direct value in inTerpreting the potenticl effect of such
detonations. ‘

If you want me to give further details justifying
my belief that observetinnal techniocues znd procedures
currently injuse are hopelessly insdequate, I would he heppy to
do so. In conditions where the impact of perturbation is
dependent on local sporadic events, where the critical event nay
have a duration of houre, there is a need to move two orders of
megnitude closer to globel real-time observation.

The possibility of & stratosmheric change thrqueh
the incressing abundance of carbon dinxide seemed vworth considerid
The thought was thet modificetinon of the temperature gradient in
the lower thermospvhere/stratosphere could alter the vertical
ctebility and modify diffusivity in the conditions of peak
instability. Thoehts on 1l otential impact of injection of CFW
played Lesser role in my sctivities at the time, nertly
because some yeers previously I had arranged & program investigati

~ng chlorine/ozone reactions in the chemictry depzrtment of the
University of Montresl and these appeared to indicste such
uncexrlying complexities that I did not feel I could usefully
contribute.

I felt that the peneral preoccunstion with the
potential impect of S8Te and CFK in the early ceventies was
misguided, diverting attention from the far more serious
potential effect from extensive therimonuclear detonstions. Shorn
of eny support for such & viewpoint, I thought it worthwhile
submitting the note to Nature, in the hove, however slight, of
Changing thig orientation. The degree of interest zroused in
Canadz can be gauged from the fact that the officiale controlling
my contract at Laval, in an immediate verbal communication upon
hearing of the submission, insisted they must not be mentioned
therein. They made it plain they would heve stopped the
submission if this had been possible. So I had +o guit and spent
the next two years in limbo, doing some teaching and putting the
past aside. The teaching was humdrum, =nd &t tinmes unpleasant,
€0 I judged I should make a ceries of ettempts to heve the issuves
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reopened in North America and the Soviet Union.

Through 1977-2, based in Toronto, ( ¥ork University),
and London, Canada, (University of Vestern Ontario), I made
a geries of contacts in Canads and the US irn university 2nd
governmental, official and politicel, circles. Since the
venture was a private one, funded by myself, there were
limitetions on the contects available but through visiting =
number of universities and research institutions and
attendance at AGU meetings I was able to get an up to dste
picture of the state of the art of chemospheric research and
discuss much of the theme of the early content of this letter.
I presented a paver on my thoughts on tae effect of solar
activity, tied into the question of the potentisl impact of
thermonuclear detonations, at the IAGA/INIAP meeting in Seattle.

Privately, most cscientists exprecsed concern and

interest. Ralph Cicerone, U. of liich., Chang at Livermore were
among the 50 or so with vhom I had sowme sort of discussion. But
there seemed to be no way in which I couvld move those
exercising political/firancial wuscle to move towerds suitable
actinn.

Simultaneously, I had been corresponding with
Kondratyev in Leningrad, who I had known since 1965, to try to
arrange similer contzct and discussion in the USSR. In the
gsummer of 1978 word ceme from the Soviet Union that I would
be welcome to spend the months of September to December there,
lecturing on the topic at the University of Leningrad and the
Main Geophysical Observatory,which would give the opportunity
for the exchange of views I sought.

There was substantisl scientific interest but
attempts to move towards governmental/political action, where
the Staete Committee for Science and Technology under Kirillin
was clearly the responsible agency, met with a cold shoulder.
Nevertheless, the reception by concerned scientiste was
favourable enough as to give hope of motivetion for undertsking
suitable resesrch which might in the end lead to anpropriste
political action.

Kongratyev asked me to write a monograph on the
subject a couple of weeke before I was due to lesve. So, in some
haste, I wrote a 750 page draft. There wsg no time to make s CODY »
or could T present adequcte grovhs and complete references in the
time svailsble and with the administrative difficulty of chasing
up the references in the Academy library. I assumed & copy of
my hand written draft would be sent to me =fter I hsad left the
USSR. It waes hardly practical #o do the graphs and references
v 1thout being able to look at the originzl text. Then the
translation into Russisn wes complete, I was asked for the
accompanying figures end references., I replied that I would put
these together as soon as I had a copy of the text I wrote.

The copy was never sent; I can only assume the discourtesy is
due to the stupid rigmarole of their security system. So T
recommend to anyone who ig visiting the USSR and could find

5 L . . = il
thenselves in a similer position to take aZ%#m o few sheets of
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carbonpaper along as & necessary
After my return fron

visits to North America and made

vrecaution,
the USSR, I paid 2 counle of
many attempts to present the

views and obsevational date to which I had been exoosel. Hene-
This was accompanied by extensive correspondence, primerily with
politicians of whom I have contzcted about 50 of 51l shzdes of

political opinion.
To little avail, as

with politicians is that they never seem able to snswer

far as I can tell. The difficulty
direct

a

question. And when it looks as though they are getting close to
doing so they plead ignorance but never seem to wish to have

that ignorance dispelled.
I wish you well in

the igsue into the open have been
hag been uqewploymeﬂﬂ for many years and no prospects
ever changing the staation., You can imagine the attitude of
when they enquire what I have been doing,
thermonuclear war or an equivalent

the kind of reply which takes them so far

The result
of ;
prospeciive employers
"Attempting to prevent a
disaster!) is
from the frames

reference

of

your task. My attempts to bring
an unmitigated perasonzal disater.

avay

in which they live as 4o seem to

leave no room for further question!

If you are able to
points I have been trying

of truth and commoncensce,

to reise can be
you will do me a great favour. It

carry out the task and the

shovn to contain a germ

might eben create a situstior in which I could find a job.

Are there any
Canadians? Particularly
nuelear disaster th rough
of impact znd who has
to ereate & route to

failure

this end if

politicien would have the courage to

make this possible...

1
I

Lhe necesgs:

Jobs in Australis for errant
‘or one vho would like to forestall

o understand the implications

1ry contacts in the US and USSR

only a single responsible
give the support which would

With best wishes,

Vburs sincerely,
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