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LEIT.ER DATED 28 AUGUST 1958 FROM THE DEPUTY PERMANENT REPRESENTATIVE 
OF THE UNION OF SOVIET SOCIALIST REPUBLICS TO THE UNITED NATIONS 

ADDRESSED TO THE SECRETARY -GENERAL 

28 August 1958 

Pursuant to agreement reaChed between the Government of the Union of 

Soviet Socialist Republics and the Government of the United States of America 

in the course of an exchange of notes in April, May and June 1958, a con:Cerence 

of experts of both sides convened in Geneva from l July 1958 to 21 August 1958 

to study the possibility of detecting violations of a possible agreement on the 

suspension of nuclear tests. The conference of experts concluded its work with 

the adoption of a report whiCh the experts. participating in the conference have 

submitted to their respective Governments. The Governments of the Union of 

Soviet Socialist Republics and the United States of America bad agreed in their 

exChange of notes to keep the Security Council and the General Asseniliiy informed 

of the work. of the conference of experts through the intermediary of the 

Secretary-GeneraJ.. Accordingly, I have been instructed by my Government to 

submit to you the attached "Report of the Conference of Experts to Study the 

Possibility of Detecting Violations of a Possible Agreement on the Suspension 

of Nuclear Testsn 1'litb the request that it be circulated to the Security Council 

and the General Assembly as a document of the United Nations. 

(Signed.) G. 1\RKliDEV 

Deputy Permanent Representative of 
the USSR to the United Nations 

j ••• 
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' 
LETTER DATED 28 AUGUST 1958 FROM TEE DEPUTY PERMANENT REPRESE.NTATiv!E OF 
THE UNITED STATES OF AMERICA TO THE UNITED NATIONS ADDRESSED TO TmJ 

SECRETARY-GENERAL I 

28 August 1~58 

Pursuant to agreement reached between the Government of the United States 

of America and the Government -of the Union of Soviet Socialist Republics in the 

course of an exchange of notes in April, May and June 1958, a conferenc~ of 

experts of both sides convened in Geneva from 1 July 1958 to 21 August 1958 
to study the possibility of detecting violations of a possible agreement on 

the suspension of nuclear tests. 

The conference of experts concluded its work with the adoption of a report 

which the experts Farticipating in the conference have submitted to thetr 

respective Governments The Governments of the United States of America and 

the Union of Soviet Socialist Republics had agreed in their exchange ofinotes 

to keep the Security Council and the General Assembly informed of the work of 

~· the conference of-experts through the intermediary of the Secretary-General. 

Accordingly 1 I have been instructed by my Government to submit to you the attached 

'TReport of the Conference of Experts to Study the Possibility of Detect~ng 

Violations of a Possible Agreement on the Suspension of Nuclear Tests 11 ~th 

the request that it be circulated to the Security Council and the General Assembly 

as a document of the United Nations. 

(Signed) James J. WADSWORTH 
Deputy Permanent Representa~ive of the 
United States to the United;Nations 
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I • llr.cRODUOTION 

A. In nccordnnoe with an a.grooment ranched as a. result of em 

oxohongo of letters between the Ollnimt;.n of' th13 Council of Ministers of the 

Uni~n of Soviot Sooicllst Re1,lubl1os, No S. Xhrushohov. c.nd tho President 

of' the Unitad S'j;c.tos of .:.:m.:Jrioo. Dwight. D. Jllisanhowor, rogtl.l'ding tho · 

calling of c. ohnferi)D.oe of eXports to stucy- tho possibility of detecting 

violations of a. ,assiblo ngroamant ~n the suspension of nuclear tests, thore 

boge.n on l July ~~58, in Gonevn, in tho Polo.is dos Nc.ti'lns, a. oonfaronca ot, 
OJ!. thG o;ne h~Jltl, exports from Wostorn countries c-,nd, on tho othor hand, 

delegntians ot exports of tho Union of Soviot Socialist Republics, the Polish 

People's Republic, tho Ozechosl-Jvak Ra,ubll o ana. the People • s RE!publio of . . . . 

Romonil\• 

B, Tho SaorcitCU"Y-Gonoro.l at the Uni tod Nc.tions wr...s reprosonted. c.t tho 

Oonforonce by his Personal Ropresontntive, Hr. T. G. Nnreyana.n. Oontorenoo 

. fncili ties o.nd Socrot::.ric.t sorvioos \otoro provided by the Uni too .No.tions •. 

Tho Exports es:;>ross thoir CJ:l);lrooiction for tho good of'ficos of tha 

SQorotnry-Gonaral t'.lld lrls· Persono.l Reprasantc.t1ve, ana tor the sarvicas of 

tho Socretarint staff ntt~ch~~ to tho Oonfer~ce • . 
0. Tho t\BGndo. for tho C:)nforonca, n.d:~ptod 0n 4 July, inoludod tho 

following main questians: 

1. Exohcngo of o:pini:>ns on tho problom '1f ths various moth~a 

tor dGtooting utomio ox,losions nnd on othor gonorol problems_ of tho O~nforeuoo 

dollbora.tions. 

· · 2, Dotemino.tion of a list of· bcsic moth9ds of systematic 

obsorvc.tions for ?hon~monn indicative of an axplosion. 

3. .i-.. system tor oJntrollln.g tho ~:>bsorvnnco ot on o.groGIIlont on 

tho oossntion of nucloar tosts, 
4. Dra.wing up n ro,n:rt of oJQarts to tho sovormonts o'l thoso 

oountri~s reprosontad nt tho Oonferonoe,with c~nclustons and suggestions 

rasr.rd~.ng n syston for oJntrolling tho obscrvanco ot o.n agroGmont on tho 

cessation of nuclo~ tostso 

---------------·~--~---
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· D. The Conference held 30 official sessions nnd. completed its, work 

on 21 August 1958. By prior agreement the OonferencEi held its seas!:ons· in 

private, 

E. The Conference ot ll:xperts considered the. phenomena accompanying 

nuclear. expl:-osions set oft' under various .conditions. 

F. Some of these phenomena, nrune:cy tho o.coustic wuves oocurri;Lg 'When 

there ~e explosions in air ond in water, the seismic oscillntions th~t coeur .. 
when there are explosions on the ground, under the ground, and under water, 

the radio puises that are produced when there are explosions in the a~osphere, 
! 

and the optical and gamma radiation when propagated over long distances, aorva 
' ' ' 

to indico.te explosions and to estimate their time nnd place. 
.. 7-- • 

Ge 'When nuclear explosions occur in tho atmosphere the ro.dioo.~ti w 

debris wh;l.ch is fo!'med. mixes in the o.t~osphe:ra, and is dispersed over: great 
· ' 

distances. If a. nuoloor ex:plosion is set off in the ocean or in the '. earth's 
. ' ' 

crust, tho rudionctive debris 'Will remnin c·.:mcontr~tod oloso to tho sito ot 
' I ' 

the explosiqn for n considernble time. 
H. Tha sensitivity of modern physical, chEmli oal and geophysi oOJ. methods 

of measurement makes it possible to detect nuclear explosions by the indiotttions 

described above at considerable dist~ces~ as hereafter described. Thus it 
is known that explosions of high yield which o.re set off on the surfa¢e of tho. 

earth and in the lower part of the o.tmoaphoro oan be detected W! ~bout • diffiQult;y 

at points of the globe which nre very remota from the site of the o:x:plosion. 

On the other hand, explosions which ore of low yield (a fGW ld.iotons) 
1

;ca.n be 

detected _with·good reliabil~ty given tho present state af observat1ono.l 

techniC!ues on.ly if the:ro is a. speo!al:cy- set. up control system such a.a :that 

suggest~ in Section IV of this report. 

I. A basic difficulty in detooting and identifying small explQsions 

ari aas because many l!nturnl: ·phenomena. (earthquakes, thunder storms anci others) 

give sig,nals which are simililr to those produced by explo~;~ions, or wh~ch by 

their Pfesenee hinder the detection of tho aignnls sought. 

;r. The discrimination of the signals of no.t~ events from si~als of 
I 

explosio.ns is aided by a co.reful ml~sis ot the recorded data,· taking! into 
i account readings obtained a.t SGVero.l points. Those remaining unident~fiod 

events which could be auspectorl as being nuclear ox:plosions might be ~solved 

by inspection of tho site. 
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K. Tho Confuronoo of 3:xports nus oonsidorod tho mothods of dotooting 

nuolocr oxplasions by tho c.ooustio, byclroC'.ooustio !!nd soismic oscillo.ti<als 

which thoy produoo in tho c.ir, wctor,. :;,r in tha oc.rth•s crust, end, a;tso tho 

d.otoetion .of e~:pl ')Sions by tha alootromc-.gnoti o oscillo.ti ')US which c..ro 

pro:>:i;)D.go.tod fi>om t:h0Ll 9 c.ncl. by' thv rr-.dioc.otivo dobris t~c.t tho oxylosi'J!I.S oo.uso. 

L.. Tho C')n.i'Ol'unoo hcs oxcr.nnocl tho of'feoti vonoss nn<l limi ta.tions 

of ouch of t!1uso :m.otho<ls for tho d.c.;toction of nuoloor OXJ:llOSi·Jns nncl 1 t· ho.s 

agroed th~t tho o~~binod usa ot tho vcrious methods oansiaor~bly fnoilitatos 

tho dotootion c.ri·1 iuontifico.tion of nucloC'.I' oxplosi ';ns. 

I-t. J;.ftor o:xrmnincr t~o soJc.r:Jto uothod.s, tho oontoronoo oxaminod 

tho quostion of tho toollnioul oq,ui::rJ.Ont of tho o·;ntrol system nocossa.ry to 

dotoot c.n.d identify nuclet.'.l" OXJl·)Si··ms, end, o.ttor tl1at1 it ::;>o.ssoa :to tho 

quostiot~, of tho control eys·com e.s o 1-thole. 

N. ~.';.a a rosult of ·tllo ,OL.."'1.i:i11n.::tion of thoso .Q:uestions ·tho Oonforonoe 

. rone!lod th\) conclusion tlmt it is tochnioclly f~iblo to sot up, wit!l tho 

ccpnbilitios c~ ltmit~tions in~iantod in Sootion IV of this roport, a 

wo:rknblo ('.nd oftactivJ c:~ntr;.>l system far tho d.otooti :Jn of vi·::>lct1-:>ns ot 

an ngroQmont on th~ worluwiue cassation ~r nuclear woapons ~osts. 

0. In tho prosont ro:~..,rt intol"lJllti ::1n is gi von c. bout tho Var1 )US 

not:'loC.s 'oi" dotactic-n c.nC. iC.ontifionti·.Jn of nuoloc.r 0X!>losi~na, nbout the 

toohniocl oqui~ont ~f a ocntr~l syst~ c~d ab0ut a oontrJl s,ystom ns a 

w'.u.olo.. Copies ot tho iru11viduo.l <looumonts oonta.ining tho o·:nolusions 

. c.t1..)1,)tod b;r tho O.):uforonco on oc.cl! of tha quosticns montionod a.ro a.ttuohod 

t:~ t:t.o :?roa.ont .. roJ~'rto Vorbctim roo.:ird.s cne. working dooumcmts in tho 

"mrldng 1~-.gos jf tho C:on:f'cr~Jnco will follow es soon c.s they aro 

c.vrilcblo for att~~ont to t~o roDorto 

- ·- -------------
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IIo BASIC METHODS FOR DETECTION J\ND IDENTIFICATION 
OF NUCLEAREXP.LOSIONS 

A~ ConoJ.ue!ons as to the app~icability of the M-!thocl oj'_Jte.9_orclin_g .acoustie 
Waves tor the Detection ot __ NBc6ear ~osions. 

The Coni'erance of Experts examined the process of· propagation of th~ acoustic 

waves caused by nuclear explosions and the methods _of recording these waves with the 

aim ot_deter.mining the pQsSibility of using them for detecting nuclear explosions. 

1. 'When there a:t'e explosions in air, a strong air acoustic wave is:formed whicl 

propagates over large distances. An indication of the amplitude of the air pressur~ 

wave is given by a to~a which is approximately valid tor a homogeneous atmosphere . . 
and according to which this amplitude is m:-oportiqnal to the cube root ot the yiel.d 

and inversely proportional to the dista.nc~.'" However, the amplitude of this acoustic 

wave is stro~ly depe-ndent .upon meteorological conditions and cannot be _predicted 
. ' 

accurately by a· s.imple formula o:r such a kind. The observed e.m.pli tude in certain 

oases can be five times larger or smaller than that predicted by a formulation which 

includ~s only· the energy release and. the distance til ·.detecting stations 

2. Exist~ apparatus of special design can detect the air wave from a one. 

kiloton e~losion in the air above local background noise at relatively large 

distances. 
-

The detection capability of a single station is strongly dependent upon the 

arientation of the propagation path to the station with ··respect to· the uppe~ 'Windso 

When the upper winds are mainly in one direction, a one kiloton explosioc can be 

detected with a high degree o:r cobfidenoe downwind at a distance of 2.000 to s,ooo 
kilometres and upwind at a ,distance of 500 kilometres. lfuen the upper Winds are 

. . - . 

er.ratic and the average wind is small, such as frequently ~appal¥' 1~ the: spri%1i! and 

fall, detection of a one. kiloton explosion can be acc~mplished With a sindlar degree 

at confidence to a distance of app;-oxim.ately lv300 kilometres independently of the 

direction. On the basis of the records_ from three sta~ions, the location. of the 

explosion can be determined with an acoure.cy of better than 100 kilometrsso 

3. The acoustic apparatus at control posts at the above distances from an 

explosion can detect_ explosions Which occur between the surface and a height of . . . . 

.. , kilometres. A reasonB:ble extrapolation o~ eXisting experience indioe.tas that 
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tor explosions taking place up to an altitude ct about 50 kilometres there should 

not be a great change. in the deteotability of the. acoustic wave. Whether a 

substanti~ aooustia wave will be ganera~ed at higher altitudes is not well known 

from direct experiment or from. any theoretical considerations so fer discussed. Def19 

underground and unde~ter explosions do not produoe air waves sufficiently intense 

tor detection purposes. 
An underwater explosion in the or;euns generates very stro:og unde:rwatel' sound 

waves (hydroaooustie), ·which e'V'en in thfil case of small explosions can be detected 

at dis~anees of about 101000 kilometres. 

4. Aooustio waves whioh resemble in certain cases the a.~oustic signals o:r 

nuclear exl;>losio:o.a may be ·produced by .natural events. (primarily meteoric,. volcanic 

or sublD.Bl'ine disturbances). In suoh cases the identifioation of the event as 

natural or as a nuclear explosion must be biJlsod on a colllP!U'ison of acoustic data 

with those obtained by aid of 'other methods. 

s. It is noted tb:at methods of· recordi.Iig ot pressure waves may be further 

1Jnproved to increase the pJ,"ecision and the sensitivity, .and to eliminate background 

noise and spurious signals~ 
r ' 

B. Conclusions as tp the Applicability of the Method of Using Radioactive 
Debris for Deta~ting and Subseguently Identifying Nuclear ~plosions. 

The Oonterenoe of Experts has studied the process of the dissemination of 

l'adio.active debris resulting frOlll a nuclear explosion ar..d has considored the o('lleotj 

of samples of radioactive debris and ita analys~s as one of the methods for dateotinE 

and SU't>Sequently identifying nuclear explosions • 

l. When an explosion occurs a considerable quantity of radioactive debris 

ia produced. If the eXplosion ie based on a fission reaction then this quantity 
8 . ' . . . 

amouu.ts to 3 X 10 curies per l ~ TNT equivalent of the energy of the expl,sion 

as of one hour after the :maction. Thermonuclear reactions 'Will lead to the tomatic 
' ' 

·Of' Carbon 14 t Tritium, and other radioaoti ve substances which result from . n~tr~n 

1rradi~t1on and which, in principle, can also ba used to detect an explosioil. 

2. ·When nuclear explosions oac111' between the earth's suri'aoe and a height o:f 

approximately ten ld.lometres the radioaoti'Ve de~r:Ls is thrown into the atmosphere 

where it is carried by winds to great distanoos. The concentration of this 

radioactive debris is greatly infiuenced by the vertical and horizont~ distribution 
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~of the wind in·the troposphere and in the lower layers of the stratosphe~e. The 

co·noentration is also decreased as ·.a consequence of washing out by rain and 

gravi,ntionul deposition. 

3 •. The distribution by height of the radioactive deb~s carried in;the at~sphe 

Will depend in the first place on the energy of the explosion, on the conditions in 

whicH. the explosion took plaoe (i.~. on the earth, under th~ eru:th, "r iri the air) an 

on the ~eteorological conditions at the Dlf\Jllent . of explosion. In the case of lolt-r 

energy explosions. in the air up to a height of approXimately ien kilomet:r,\es the 

radioactive debrl~·Will initially aon~entrate in a .Small volume belOlfT the tropopause. 

~is debris will gradually get disseminated both horizontally and verticqrly in the 

troposphere end in the. course o:f' a period. of from one to thirty d.ays (depending on 

the turbulence of the atmosphere, the wind structur.e, and the dimensions 'of the 

particles which carry the radioactive substances) it can be detooted clo~e to the 

earth'~!~ sul'face 1 as also at various heights up to the tropopause. 

4. The si>ree.d1ng of the cloud in the atmosphere is determined by m~y 

meteorological processes. As a result of the action of these processes :the cloud 

is bound to reach a stage when it is mixed in a vertical direction and s~read in a 

~. horizontal direction in such a way as ·to afford the most convenient conditions ~or 
taking ·samples~ 

Oalculations and experimental data give ground for considering that !this stage - ' 

'tdU be reaclled in tho period between the fifth and twentieth day of the :existence 

of the clo~d. Before t~t period the cloud may be too small, both in its horizontal 

and its vertical extent. After thirty d.ays have expired a considerable :part of 

the radioac~ive debris will decay and a sample will constitute a lesser proportion 

of the natural or other backgrQund, thereby making more di~ficult tho detection and 

identitioation of an explosion. 

·5. Existing radiochemical techniques make it possible to .detect ElD.d identify 
. . . . . . 8 

trash decay products in a srunple of radioactive debris oontaining about lO fiasionsa 

The time of' origin of this fresh .debris oan be detennined within five to !ten par cent 
10 I 

of its age if the sample contains about 10 , fissions and is not cont~liated to any 

considerable extent by old fission products. 

6. The taking of s~les on tha surface of the earth by a network qf control 

posts mal1:es it possible to carry out continual monitoring of the contamil).ation of 

~ the air at many separate 'points by means ot air filtration and also by o~llecting 
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radioactive fallout and fallout in rain. If control posts are disposed. at d.ista.nce~ 
of the order of 2,000 - 3,ooo kilometres then o.n explosion vr.l. th an energy of 1 kt 

set ott in the troposphere (0 - 10 kilometres above the surface of the eal'th) will 

be detected with a high degree of reliability in the period of tiv~ to twenty days 

althoUgh the place of explosion cannot be exact~y deter.mined and although the time 

of' explosion will be determined ~orith some error4 Calculation shows that with 

favourabl·e meteorological conditions an explosion of even lesser energy can be 

detected in this way. 

In the course of the period of time of from two to five days after an explosion 

of energy equivalent to 1 kt the collection· of a· sample of radioactive debris from 

the explosion which is suitable for analysis can be effected in the air by an 

aircraft if the area of the supposed location of the cloud is known approXimately. 

The taking of such a sample will make it possible to establish approximately the 

point of the explosion by moans of l,lsing metoorologicdl data for back-tl'aoking the 

trajec~ory Of movement Of the cloud. 

7 • Underground. or u.nd.erwater explosions set off at shallow depths and 

acoOlll];lEillied by the throwing up of earth or wntel' can also be identified by the 

method of oollect_ing radioactive samples al thougl;l w:l. th lesser l"eliabili ty than for 

explos:tons of the same energy in the troposphere. 

8., The Oon:t'erence of Experts considers that systematic measurements of' 

radioactive substances in the air and also the collection of radioadtive aerosols 

depQsited on the ground and measurements of the radioactivity of precipitation can 

be successfUlly used for the detection of nuclear explosions and also, in many casosJ 

for assessing certain parameters relating to them even in the absence of other 

indications. 

The utilisation for a regular control serViae, as a method for detecting 

nuclear explosions, of the taking or SBlDJ?les. of the air by aircraft over oceans 

can be used for detecting nuclear explosions, Fol' this. purpos~ use should be mad.e 

of eXisting aircraft flights over the oceans l-.lhich are carried out by various 

countries for the purposes of meteorological observations. 

9. The Oon:f'erenco of Experts coneiders that the method of taking sam;ples 

of radioactive debris can also be used successfully for subsequent investigation 

of the fact of a nuclear explo~ion in those cases when there are the app~opriate 

indioations from other methodso 
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For this purpose :tt is :POSsible to use tho detection of ro.dionctivo dobris 

remo.ining at the !JOint of the supposed oxplosion (on tho oarth' s surface 1 under 

tho ourth~ in the wutor) end nlso tho dotorminat1on of the presence of c 

ro.dionoti vo cloud in tho poriod botwvon two ond ·five df'_ys after a supiJosod 

o:tplosion in tho utnosph•;r;) in tho ar0;:~ \!h;.ll':J the cloud is Ot;.loul:.:tud t.o bo by 

tho t±mo o~ investigation. 

In such a ce.so search tor the rE:dioacti ve cloud· c.:n be mnde Qn an aircraft 

haVi:og .3quipmont for tho to.king of a S8lll.plo of rr.dio~ctive debris. To this 

end use Should· be mnde chiefly of tho aircraft flights ovor the ocoans made for 

the purposes of meteorologice~ observations. 

10. ~n somo cases usa ce.:r: be mudo of aircraft flights ovor the territories 

of the USA, tho USSR, the UK end othar countries to collect air Srun.IJlos for the 

purpose ot.checkius on dat~ obtainod by othor methods of detection of nuclear 

OXJ)lOaions • 

The Experts consider thc.t to accomplish this to.sk it ·would be quite 

sufficient to make use of the airornft o.Z the country being over:flown l.:md the.t 

in such oases it is surficiont that fl~ghts for the purpose specified should be 

made a~ong.routes lcld do"Wll. in advance. Ra:presontc.tives of the USSR, tho USA• 

the UK or other States participating in the oporation ot the control system may 

be on bc;>lll'd these aircrn:tt in the cupacity of obsarvors. 

U. The exports nota thr.t in the course of time the sensitivity and 

efficiency of the mothod of colleoting radioactive debris will inoraas,e as e. 

consequence of tho atmosphere bocoming clenrod of tho radioactive products 

it contains, and also e.s c. result. of: the porfootion of the tocbniques tor. 

oo1l0oting and analysing samples. · 
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C •. oon.,clusions as to tl1e ApplioabUit:v: of the Method ot.J!eoordim Seismic 
Waves for the Deteotion of Nuclear Explosions . 

The Oonterenoe baa considered the processes of propagation of seismic waves 

generated b.f nuclear explosions and the methods for recording these waves for the 

purpose ot deter.mining the possibility of using them for the detection of underground 

and underwater nuclear explosions. 

l. · When nuclear explosions ooour under the ground or under the water, long1tu

d1nal.. transverse and surface waves are formed and get· propagated to great. distances. 

The first l.ong1tud:l.nal wave is the most important, both for detecting an explosion 
. . 

and tar det ermini.Dg the place of the explosion, and also tor dietinguishi_ng an 

earthquake from explosions~· Transverse and surface :waves also help to define the 

nature oi a seismic perturbation. 

2. Longitudinal sa~smio waves caused. by undergrc;~un<i nuclear explosions set ott 
under or:-nditions a.na.J.ogous tq those in which the Rainier• shot occurred can be . 
detected and the direction of first motion ot the longitudinal wave can be determined 

at a d:Lstance of a.pproxima.tell' 1,000 kilometres, and also at distances of approximateJ 

2,000-3,500 kilometres at sites which are considerably more quiet than the average 

for: 

{a) explosions of the order of ·one kiloton recorded duriiig periods of 

favourable noise oonditions 

(b) explosions of the order of five kilotons recorded during periods of 

unfavourable noise conditions. 

It must be noted that all seismic stations situated at thousands of kilometres 

f'rom. one another oa.nnot have an identical.ly high or ·identica.l.ly low level of back

ground at one and the same' time. 

3. Conditions tor detection and identification of underwater expl_osions set 

Off in shallow water but at a sutfioient depth, are cc-naiderably more favourable 

than conditions for detecting underground explosions. 
. . . 

4. Oontro;L posts carrying out seismic observations should be put at sites with 

a. minimal level of microseismic background, .such as are possible in internal con

tinental regions. Such stations, when provided with arrays of seismographs, aan 

* The underground nuclear explosion nRainier" "tith an energy Of 1. 7 kilotons 
(Nevada) was set off in unfavourable conditions far transferring energy to the 
ground. However, even worse conditions of. coupli:cg are possibleo 
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1 
insure the obtaining of the data indicated above. However, at stations w~ch are in 

unfavourable regions such as ooa~tal e.nd island ·regions the noise level w.lll be 
. • . I 

higher than .at quiet stations inside continents. In these oa.ses tor detection and 

determination of the sign of first motion the energy of the explosion mus~ increase 

in the rati? of the power of 3/2 'ldth raSlJect to the increase of background level. 

This 1s in part co~pensated by the fact that quiet stations inside oontin.nts will 

register more powerful explosions at distan':les 11f tram 2,000 to 3 1500 ld.lemetres. 

Bursts with an energy of 5 kilotons and more will be detected by quiet st,tions 

placed.at the distances named. · 
. ' 

6. The ·majority of .earthquakes can be distinguished from explosions :, with a 

high degree of reliability if the d.irection of first motion of the l .one;1tud1nal 

wave is clearly reglstered at 5 or more seismic stations on various bearil;lSs from 

the epicentre. Thus not less than 90 per cent of aU earthquakes taking. »lace 1n . 

continents can be identified. The remaining 1n/ par :cent or leas of cases iwtu 

require the analyeis of additional seismograms where this is possible; an~ tor this 

purpose uae must also be made Af the data of the ·existing network of s.eisn1ic stations. 
\ ' . ~ 

If required) these supplementary stations should. be further equipped with ;improved 

~apparatus. In relatively aseismic areas it is sufficient merely .to det1n~ the 

p6sition ot the epicentre. In this connection oases ~t deteetion ot seismic oven~s 

will be regal"ded as ·auspicious and will require further investigation with the help 

ot other metht)ds, For thtJse oases which remain unidentified. inspection ott t-he 

regfon will be necessary. 

In regions where the regular disposition o:f' seismic stations in quiet conditions. 

is not possi'ble, the percentage ot corr.eot identification Iff earthquakes 't(.l.U be less~ 

With modern methods and mald.ng use of the data of several surrounding seismic 

stations the area within which an epioe~tre is localized oan be assessed as 

approXimately 100-200 square kilometres. 

6, It is noted that the range and accuracy o:f' recording and identif~ 

underground nuclear explosions can be improved in the future by means At perfecting 

the methods o:f' reoording . seismic waves, both by way of perfecting apparat~ and 

nlso by way ot perfecting the methods for dittermia.ting an. earthquake fr'om 

explosions. 
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- D. Qonolusions on the Appl!cability of the Method of Reootding of Radio 

Signals for the Detection of Nuclear E;rilosions. 

The Conference of Experts considered the generation and propagation of radio 

pulses ~riginating from a nuclear explosion and the methods . of recording these 

signals in order to determine the possibility of using them for the detection of 

nuclear explosions. 

l. In the case of a nucla~ explosion in the atmosphere, there arises a 

powortul electroma.gnetic radit,tion- (radJ.o ~igna.l), aaused by the gamlll& radiation 

accompanying the eiplosion. In the case of underground, underwater, or specially 

shielded explosions radio emissions are not expected which can be recorded at great 

distances by modern techniques. 

When the explosiOn is carried out on or above the ~face of t~e earth (water} 

and without specially constructed layers to absorb gemma rays, the .eners7 and 

spectral· dist~ibution of the radio signal are such that its essential components 

are propagated over the whole terrestrial globe. The strength of the radio signal 

depends upon certain features of the construction of the bomb and on the altitude 

ot the eX,Plosiono An explosion of l kiloton yield can be detected by means of 

radio signals at distances exceeding 6~ 000 len assuming that in the neighbourhood 

of the ~eceiving ~tation there is no high noise level from local thunderstorms or 

other sauroes. 

By radio direction finding methods, 1t is possible to determine the azimuth 

ot the signal sourco .with an accuracy 9f about 2°, i.e., about 30 laD. at a distance . . . . 
of l,ooo len. The time of production of t.he signal may be established with an 

accuracy of several milliseconds. The attaimnent of such accuracy depends on 'the 

choice of sufficiently flat location and on the absence of electrical inte~ferenoe 

at the receiving site. 

2. Ligb.tiling flashes emit radio signals in the same traq,uenc:v range and act 
. ' 

as interference for the. method of detection of a nuclear explosion b:y means of its 

radio signal. 

Olose to the source of' radiation, the forms of ·radio signals trom lightning 

and from nuoleal:' explosions examined to date are quite differ.ent. However, at. 

dist~ces exceeding 1,000 kilometres, due to the distortion of the form of radio 

signals in the wave guide formed by the earth and the ionosphere' the form of' radio 

signals fltom some indi v1~ual lightning flashes is s1lllilar to the signal from nucleaJ 
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The number of signals from lightning :t'lashes recorded by app'aratus 
I. 

Without using special techniques of signal selection depends on the sensitivity 
. I 

of the apparatus and on the locality and ean amount to from ten. to several hundred 

signals per seoond. Existing techniques can be applied to exclude automa~ioally 

the preponderant majority o:r signals from lightning. The distinction of the remaining 

signals due to atmospherics from those due to ·nuclear explosions requires the 

application of. speoia+ methods of' discrimination, including criteria on t~r.m of 

signal,·speotral distribution and distance to source of radiation. 

In the present state of the technique of the discrimination of signals in same 

1nd1vidua1 cases the record. of a. signal cannot be identified either as ooming from 

a nuclear explosion or tram lightni:ng • 

.3. The OontoranoG of Experts reoollliil.ends that further research should ba 

carried out in order to understand mo~ fully the physical properties of atmospherios 

involved in differontiating signals tram nuclear eXplosions and atmospher~os, by 

me~ of the development of the theory of this problom, tho collection and 

systematization at. data about atmospherioa and the development at suitablci automatic 

instruments. The Conference considers that there are good prospects for improvem~nt 

of procedures of signal discrimination • 

• 4. T.heoratioal consi.derations suggest that rooording of radio signa.l:s can be 

used to detect nuclear explosions occurring at altitudes up to the order ~f l,ooo 
kilometres. 

E. Oonql,:usions on the Methods of Detection of Nuple~ EXRJ,osions Carried ost 

A,t R\&1! .Alt1 tude (More than 30 to 50 KjlQm,atras) Above the Earth 

The . Confercmoe of Experts has gi van theoretical consideration to the gemma 

radiatio~ ·and neutrons resulting fr~ a nuclear explosion and the conditions of 

recording them from earth satellites; snd to optical phenomena. and ionizat:J,.on of the 
' ' 

air in the ,.:pper layers of the at1'11osphere in the case of a high altitude explosion 

(altit~des above 30-50 kilometres) and has arrived at the following conclusions: 
I ' I * 

1. A kiloton nuclear explosion produces at its source delayed gamma-~ays 

f'rom fission products, and prompt gamma-rays and neutrons. The number of prompt 

gamma-rays and neutrons depends upon the construction of thG devioe and upon the 

ma.terials sUl.'l'ounding it. The delayed gamma-rays are insignificantly e.ffeoted 
4 . 

by these t~ctcirs. At a distance of 10 ldlomatr~s in VllCUo, typical quantities of 

radiation from a one kiloton fission explosion are: 
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(a} Delayed gmmna-ra.ys 

104 quanta/cm2 'during the first second 

(b} pronqrt gamma rays• 

102 qUBX1ta/cm2 

distributed over a time of about 10•7 see. 

(o} Neutrons 
4 . 2 

10 neutrons/em 

distributed over a .time of a few seconds. 

The cosmic background· at the height at which earth satellites orbit is 'UDder study 

at the present t1me1 atten~ion being paid to the quantity, nature and elierg:r of the 

particles; however, on the basis of preliminary data, it can be considered that the 

detection of an eXplosion tram an earth satellite is possible, by means of r egisteri 

the gamma-rays accampanying the nuclear reaction, neglecting shielding, and also by 
,. 

means of registering the gama rays of the fission products and the neutrons. It 

both prOlllpt ganuna rays and neutrons ar·e registered, it is ·possible to get some idea 

ot the d1stEUlce to the explosion. The use of gaJI'Dila-rays trom. a nuclear explosion 

wil+ make it possible to detect the e~losion in cosmio .spaca at a distance· of the 

order of hundreds o:f' thousands of ldl01119tras froin the earth. .Estimate of the 

maximum distance for the detection requires data concerning the magnitude of the . 

cosmic radiation at the orbit of the earth satellite. If there is an explosion at . . 

a hei ght of 30-50 km and .above, and if the height at which the _earth satellite 

orbits is some thousands of kilometres, one can neglect the absorption of gamma 

quanta 1n the upper layers of the atmospher.e • . The Conferenee of E;lperta considers 

that it i ·s possible to use for the detection ot nucleal' explosions at high altitudes 

the registration of gamma-radiation and neutrons 'With properly instrumented earth 

satellites. 

2. ln the case of an explosion at a great heieht light will be emitted at the 

point of the explosion and there will be luminescence 1n the upper layers of the 

atmosphere under the action of X-rays and fast atoms from the materials 1n the 

devioe.. Light phenomena may be deteotable from the surface of the earth in clear 

weather at night with the help . of simple apparli.tus; in day til!le with the help of 

• Special s~ielding of the expiodtng· deVice can considerably reduce the gamma
radiation accompanying the reaction, but oannot reduce the radiation tram fission 
products. However, such shielding involves increasi:ng by sevf!lral times the 
we1AA.t of' the 'Whole device. 

·,· 
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more sensitive apparatus. 1n cloudy weather the detection of optical ~henamena 

from stations on the earthls surface would probably be extremely diffi~ult. . . 

The radiation :t'l'om a nuclear explosion creates in the upper layers of the 

atmosphere a region of increased ionization which is detectable by the ; absorption 

of oosm19 radio-signals or by anomeJ.1es in the propagation of radio 'Waves. 

0\lr lmowledge of the absorption of cosmic noise by ionospheric phenomena is 

not sufficient to determine the number of natural events similar to these rosultiD€ 

from a nuclear explosion. 

The Conference of Experts considers that it is possible to usa th, reaord.ing 

of ionosphe~ic phenomena, -using appropriate radio ~eclmiques, and of optical 

phenomena for the detection of nuclear explosions at high altitudos. 

3., The Conference of Experts has not oonside;r.-od tho problem of the detection 
- . 

of nuclear explosions which mi~t be conducted in cosmic space at distanooa of 

millions of ld.lOilletrea from the earth. 

F. The Oonterenca has recommended tho inclusion of the first four of those 
' 

methods in the number of basic methods for detecting nuclear explosion$ by means 
. . I ..• , 

ot a network of control posts, and considers it possible to usc sevorai methods fOI 

detection of· nuclear explosions at high altitudes as stated ~ IIEl and IIE2. 
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III o CONCTJJS!ONS ON TEE QUESTION OF TEE 'ffiCI:lNICJU.. EQUIPMENT 
OF Tim: CONrrROL SYSTEM l.t-uR WE DE'reOTION AND IDENTIFICATION OF 

NUCLEAR EXPtOSIONS 

The Oon:f'erence of Experts has considered the questions related to the 

technical equipment of a control net intended to detect and identity nuclear 

axploaio~, and has come to . the following conclusions: 

1. The :posts of the cont~ol net situated in continents should :regularly be 

equipped with apparatus tor the detection of explosions by the acoustic and seismio 

methods and also by the methods of recordi;og radio signals and of collecting 

~adioacttve debrisG 

2. Certain posts situated on islands or near the shores of' oceans should be 

equ1pped1 in addition to the methods just mentioned, with apparatus for hydroacouatio 

detactio~ of axploatone. 

3. Posts located on ships stationed or drifting within specified ocean areas 

should be equipped with apparatus for the detection of explos~ons by the method of 

collecting radioactive debris and by the hydroacoustic method. The method of 

recording radio signals and the acoustic method might also be used on· ships if 

suitable equipment is developed, but the effectiveness of these tvro methods, 

partio~ly the acoustic one~ will be considerably less than on land. 

4. The apparatus installed at posts of the control network must be unifom 

and must Sl;1tisfy the follmving basic technical requirements: 

A. Seismic a.PP!Hatus. 

The seismic apparatus of the control post should include: 

(1) .Approximately 10 short-period vertical seismographs dispersed over 

a distance or 1.5-3 kilometres and connected to the recording system by lines o:t 
6 

~able~ The seismograpQS should have a maximum magnification of the order of 10 

at a frequency of l c.p.a. and a receiving band adequate to reproduoe the 

oharaoteristtc fc~ ot the seismic signal; 

(2r 2 horizontal seismographs with the pal'SJ!leters indicated in 

point (1); 

(3) One three--component installation of long-period se:f.Sll\ograp~ having 
3 3 a broad receiving band and a constant magnitioa.tion of the order ot 10 . ... 2 x lO 

in the period range 1 - 10 seconds; 
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(4) Ono throo-oomponont installation of seismographs with ~. n~w 
. 4 I 

reoeivinghmd and magnification of the order of 3 x 10 ~othen T = 2 .. 2o,5 seconds; 

{5) At certain posts. one three-component installation of long-period 
. 4 ' 

seismographs with magnit'icatic;m oi' the order at 104 .. 2 x 10 · at periods of 

T = 25 seconds; 

(6). Auxiliary equi:Plllent necessary in order to got procise recorda of 

the soismic signal; recording devices, chronometers, power supply 'l,Ulits and 

app~atus for recoi ving · automati.o radio-signals gi v:Lng · corroet time. 

The seismic apparatus should be installed in places with a minimal level of' 

micro-seismic baQkground, away from indUstrial areas, and on outcrops ot beQ.rock 

(where possible}. The seismographs _should be in~talled i_n suitable vaUlts i. 

The area req_uired t'or installing the seismic apparatus should be· about 3 :x: 3 

ki:tometrlils. 

B, Acoustic apparatus 

. (l) The 1Dfzoa-acoustic equipment for a oont~ol post ~hould ~nclude not 

less than three sets of microbm-og;oaphic units ~ach of 'lf.'h.ich should ha~; a system 

for avereging out turbulent noise, a pressure sensing unit, a trans~saion 'line and 

' appropriate electronic amplifiers and automatic writi~ instruments; 

(2) The sensitivity of the micro barographic stations must ensure 

reC'ording of acoustic signals in the period range 0 !05 - 40 seconds, with an 
. . 2 

amplituda of 0.1 dynes pGr om ; 

(3) The pressure sen.Sing units of tho miorobarographs should· be dispersE 

at about 10 kilometres from one another in order to deter.mine the direction of 
arrival of the acoustic signal and the speed of propagation of the sign$1; 

(4) The hydroacoustic apparatus f'or a post, which is recommended for ·usE 

only in oceanic zones 1 ~hould include several hydrophones placed in the main 

subma.rine sound channel. 

The l;Lydrophonas ·should be connected w1 th the recording station on the coast 
' . 

by cables. Recordings of. the hydroaooustic signal sh?uld be made in several 

frequency sub-rf1D8ea, covering a general frequency range of from one cycle per 

second ~ several thousand cycles per second. 

The infra-a.oouErtio equipment operates beat in areas of low surface Winds and 

flat terrain covered with trees or shrubs. 
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O, A:p'ptU"atus for recordin_g_ _g,1:_adio signal. 

The apparatus for recording a. ro.d.io signal should consist of: 

(l) A loop-shnpod redia direction findor or a radip direction finder 

with vertical antonnas dispersed 4-5 kilometres from one another, with a frequency 

range of 10-15 kilocyol~s por saoond which will dotact signals as low as 2 

millivolts por metre; 

{2) A device for r~cording tho form of tho signal, the devico t9 

provide recording of the for.m of the r~dio-pulsa in a frequency range 500 c.p,s, -
200 kilocycles por second when the intensity o:r tho field is 10 millivolts por 

metre and mora; 

(3) An automatic solooting device .based on sepnro.ting out the 

oha~ctoristio elaetromagnotic signals accompanying nuclear explosions by their 

for.m, by their spectral density nnd by their «mplitudo and c device for anal~ing 

tho signal spectrum that provides display of the spoctral density of tho signal 

in ~he froquoncy range 6 - 100 kilocycles por second. Although existing 
. . 

techniques exclude the preponderant nmjority ot signals from lightning, further 
• 1 • • • 

a~vantags Will be taken of infor.mation rrom tho nooustio, seismic or other basic 

methods of detection to aid in further discrimination betwoen signals from ~ 

nucloar explosions ~d from lightning flashes; 

{4) The requisite measuring and auxilinl'Y apparatus and also· 

power-supply units and means for obtaining corroct radio timo signnls. 
The s~ta on which the ontonnas o~1 the electromagnotio recording a,paratus 

~a disposed should be on flat or rolling<~ain With about 300 motree_ clear 

spaco nround the antonnns, and dist~t from souroos of eloctrical.in~ren~. 

power linos and communications lines,.· 

D. · Awaroj;~s. i'o.,;t: .col,hl~~ins and AAfllYsire radio.J!9tive dobris 

The apparatus for collecting c.nd analysing radioaotivo debris should 

include: 

(l} A large filt.oring installation \vi th a_ through-put oo.pacity of 
4 

2 x 10 cubil.c mGtres of air ovor 10 - 24 holll'S, ond which is usod. on e. 24-hour 

busis; 

(2) Equipment for collecting radioactive depositions -- a sur:raoe 
I 

with e.bol!t iOO aquare iJetree a.ren. ~hould be usea·;. Duri~ ... dry ue~.ther, the 

surfeoe cen be w~~hea do~ to eol\ect dr,y fallout; 
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. I 
Apparatus should be located in open areas, preferably on h~gh ground• 

I 
With high p~cipitation frequency. Apparatus shoulQ. not be located in aut-off, 

valle3l8 Qr near regions w1 th high natural background. 

E. Apparat.H.!t.J..n£~~L'?Laircr~Vor_ coJJ!!..~ti.!W_racti_og_oti ~~~ A,ebri s 
and detection of a ra.dioactive cloud. 

(1) A filtering installation for aircraft should provide for the . 
collection of the mBximum quantity of the products of radioactive deo~y, the rate 

of filtering being a~ut 3500 oubic metres an hour. 

(2) The aircraft utilized for the collection ot radioactive ·debris 

shoUld have equipment for ~e comparatively fast determination of the: presence 

of fresh radioactive debris, 

(3) A small radiooh~oal laboratory will be located at e~oh base for 

rolitine aircraft sampling· flights. 

Aircraft flights over ocean areas should be laid out as ne~ly as 

possible in approximately a north-south direction, and located near the sides ot 
the major continents, as well as in the oantra of oceans ramote tram aontinentso 

5. All the ap~atus of the control posts should be des~gned · fox- reliable 

oonti~ous operation. 

6. lmpr~ved apparatus and techniques should be actively develop~ and 
' . 

expeditiously incorporated into the control system for the purpose of conti.l:IUDus~ . ' 

improving the e:f'f'ecti vanes a. for tJl.e .. deteeti.o.u.. B.J;ld ..i d ent1fica.tUu1~ar 

explosions. 
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IV. QOllCLUul.ui~ Ul~ A Cl•il}'rlttJL &'YS'r.i4·1 FUR DlJ.f.ll:CTlliG 
'ifluLi.1.'l'IUbl8 OF .a ;?WS:r:atJ.i .ii.G~·B;N't ON ~ 

SHSP.:l~tliu.L~ OF 1WO~ T'.i.l:iTS 

'!'he Oon.fore:o.{)(o ;jf Experts, having Cl")nsidered a control system for detecting 

violations of a ~o~~ibla agreement on the suspension of nuclear tests, has como 

to the c.c-nclusion that ·the methods :for detecting nuclear. explosions available at· 

the present time~ viz o th·':::; IlH.thod of cc.ll.ceting samples of radioactive debris~ 

the methods of recording sGimin, acc:~stic, and hydroaooustic waves, and the 

radio-signal. me·thod, along -with the use of on-oitu insp..;;ction oi' unidontifi::~d 

events which could be suspected of' being nuclear. explosions, make it possible t.o 

detect and identify' nu?lear .explosi.onsp including low yield explosions (1-5 kt). 

The Conferaooe has therefore come to the conclusion that it is technically 

feasible to establish with th0 capabilities and limi~a~ions indicated bel~~ a 

wrkable and ei'feotiv« aont~ol system to detect violations of an agreement on 

the l..YOI'ldwide BU'Bpension o:r nuclea!' weapons tests. 

The Conference of' Experts has acme to the following conclusions regarding 

such a qstem: 

l.. The control syst@ll should be under the direction of an international 

oontro~ organ l!Jhioh would onau.:re the coordination oi' the activities of the control 

eyst eJll in suoh a. way t_hat the system would satisf',y the following .technical 

requirements and perform the functions invol.ved: 

{a) '!'he development p testing, and acceptance at the measuring. apparatus 

and of the equipment, and stating the criteria for the sitillg~Of the control 

posts; 

_(b) Carrying out o.t -l;.he c('l.ntrol posts and on aircraft~ mentioned in items 

3 a!li'i 5 o:r i.:.ha prtJ.:3en:c Conolusicus~ Of continuous and effective observations for 
. I 

thtj j,-b.enom~na which make 1~~ J>O~sible to detect nuclear oxplosions by-the use of 

the :uwthod.s recOlllm.ended by the Conference; 

(o) Reliable oommunioation, with the aid.' ot existing channels where they 

are suitable ·for this purpose~ be·twean the internati ona.l ·control organ on the one 

hand and., on the other handp the control posts and the bases from which tho 

regular aircraft flights are carried out; communications and transportation 

ahOlll.d ensure the speedy transmission of the results o:t observations, of d.atn 

(including .samples) • of reports, and of neeessar.v supplies; . 

,~ 
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(d) I-Ieans o:f' transport of personnel of the control posts in acco~dance with 

their duties and, so far as necessary~ for the ·staff of the internatio~l control 

organ; 

( e} Timely analysis and :processing ot the data :f'r~m the ob.!ervations of the 

ontrol posts "torlth the aim .. of speedily identifying ·events which could be suspected 

· being nuclear explosions, and in order to be able to report thereon in such 

anner as is Cf'lnsidered by governments to be approprir.te; 

(f) Time4r inspection of unidentified avents which could be suspected of 

o~ing nuclear explosi~ns, in aooordance with item 6 of the present Conclusicns; 

(s) St~ffing of the c~ntrol system (the network of control posts on land, 

on ships, and ~n aircraft, and also the staff of the international control r.rgan) 

~th qualified personnel having appropriate fields o~ specializatiryn; 
(h) Providing assistance in puttiilg into ei"f'eot e. scianti:fic rasoarch 

progremp with the aim or raising the scientii'io standard of the system. 

2. A network r.f aontrol posts is oharacterizad by throo main I>£ll'ameters: 

(n) The minimum yield adopted tor the nueleur explosion 0!' the natural. 

events giving equivalent sisnals; 

(b) The number of' cantrol·posts; 

(c) The probability of correct identification of natural events, 

particularly earth~uakes. 

~he dependence between these pa~eters is such that with an increase in th~ 

yield of tha eXPlosion or the number of control posts thg probability of detection 

and identification incroaaos, and tho numbar of uniduntifi~d events suspooted ot 

baing a nuclear explosion decreases. On the other hand~ tar the identi:f'ioation of 

the increase~ number of unidentified events resulting from a smallsr number of 

control posts it would be neoessa.Ij to increase the number of on-site inspections 

or to make greater use ot intm:mation coming from sources not subordina;~e to tha 

1::tc.r; .::.r!Jin·.{\1 c:··lJ.:~r:,l :.)rr~-!'.ot~r, if n;;c .... ssa.ry, b~)th. 

The Conference ocns~ders that the prob~em of detecting and identifying 

underground expl.osions is one ot the most dii'ticult, and that~ to a large extent, 

it dett~rm.inss the charactoriatios of the network of control posts .• 

3. The network of contro~ posts would include from 160 to 170 land-based 

control posts (equipped in accordance with Section III of this report) and about 

~ 10 shipso Of those l6U-170 control posts abrut 100-110 weuld be s1tuat:ed ·in 

l 



Engl~ah 
Page 22 

continents, 20 on large oceanic islands, and 40 on small ooeanic islands; 

however, the exact number of control posts within the limitij indicated above, 

can be dete~nin~d only in tha process of actually disposing them around the globe 

taking into accmint the presence of noise at the sites at which they are lcoated, 

and other circun1stances. 

The spacing between the control posts in c0ntinental aseismic areas 

be about 17u0 kilOillotr .. ~s, and in seisMic arefl.s about lUOU kilometres. The 

spaciDg betwel)n the control :posts in: ocean areas would vary between 2000 and 

more than 35UO kilOlllatl'us; the spacing between islt:md control posts in saislaic 

a.:reas would be about lOOU kilom0trds. This would lea.d tc the following 

approximate distribution of contrQl posts over the globe (with a network 

including 110 continental posts}: 

J.\forth America - 24, Europe ;_ 6, Asia - 37, Australia - 7, South Ameriea - 16. 
, . 

J..tricr.. - 16, Antarctioa - 4; toe;othi;;lr with 6U control posts on islands and 

about lU ships. 

4. The tasks of the pers<:'nnel at the control posts would include the 

ensuring of the normal functioning of apparatus, the prellroinary processing of 

~te. :r-eceived, &nd tha forwarding or these datu to the intarnatio~ control 

organ and to the government of the country on whose terri tory the contr01 po~ 

is located in such a manner as mcy be considered appropriate by gcvermnents. 

In order t c Cal'l7 out the tasks req,uired cne might need for e.!lch control 

post about 30 parsons with various qualifications and fields of spec1alizati~n, 

and also acme parsons for the auxiliary servicing staff. 

5. ln o.dditi0n to the basic network described, air sampling would be 
. . 

accrmplished by nirornf't co.rrying ·aut ro[!;Ular flights along north-south routas · 

ovt:~r the oceans al~ the pgripherios of 'the Atlantic and :r'aeifio veem s, and 

also over o.raus of the ccouns which are remote !l.'rmt aurfa.o·e C(·ntrol posts. 

When it is. necessary to investigate whethar a radioactive cloud is present, 

in tho case o~ detection of an unidantified evant whioh cruld be suspected 'Jf 

being a nuclear explosion~ special airoru:f't flights would be organized in order 

to collect samples c:t radioactive debris in accordanco with sootinn II K 10. 

6. When thv c~,ntrol posts detvct an event which cannot be identified by 

the internatir.nal control organ and which could be suspeotod of baing a nuclear 

ex:plosion. the intarnati(•nal control organ can send an inspection group tr, the 
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site of this event in order to deter1aine whether a nuclear explosion had taken 

placd or not. The group would be provided with eq_uipment and appal,'atus 

appropriate to its task in each case. The inspection group would forwurd a 

report on the investigatinn it had carried out to the international oontrol organ 1 

and to the government of the country •in tho territory of which the investigation 

was made in such a manner as muy be considered appropriate by governments. 

7. The network of control posts disposed as described, together with the 

use of air~raft as dascribed, would h~ve the following_ e~!ectivenese, subject to 

the q_ualificati0ns discussed in items 8 and 9: 
(a) Good probability of detecting and identifying nuclear explosicna of 

yields down to about 1 kilot0n, taking place on the surface of the earth and_ up 

to 10 k11ometro altitudo, and good probability of detecting, but not always of 

identifying, e.xplosi,:ns taking place at altitudes from 10 to 50 kilometro. In 

these casus the· independent methods enumerated in Seotiona II A, II B and II D 

would bt:l used. 

(b) Good probability of dot0cting nuclear ax:plosions of 1 kiloton yisld 

~ s~t off deep in the open oooon. In this case usa would be made of the 1nd3..Pendent 

hydroacoustic and seismic mothods described in l:>ections II A :1nd II c. 
The identificati'on of underwatE:~r e:x:ploaif'lnS can, in canparativ~ly rare 

cases, be made more difficult by natural events whioh givo sil:U.le.r bydroac':>ustic 

and seismic signals. 

(c) Good prob~bility of recording seismic signals from deep underground 

nuclear axplosiC'ns in continents eq.uivaJ.ent to l kiloton and above. In this 
. . 

ca.ae use would bo made of the seismic method described in Section II C. 

The problem of identifYing deep undergr?Und explosions is c~sidered in 

item s. 
8. Alcng with the obsurvation ~f signals o{ possibl·e underground 

explosions the control posts would record at the same time a cnnsidorable number 

of similar sie;ne.ls from naturol OOrthq_ue.kes. Although, with the present state 

ot kn~wlad.ge and techniq_ues, the network of or.ntrol posts would be unabli.i to 

distinguish .the signals from underground explosicns frrm those of sane 

oarthquakes, it could identify as being of natural origin about 90 per cant of 
. . 

the continental earthqUakes, whose si~al.s are equival•->nt to 5 kiloton, and a 
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small :percentage of continental eo.rthq,uakes equivalent to 1 kiloton*. 

It has beun eattmated on the basis at existing data that the number of 

earthquakes which would be undistinguish£ble nn the basis of thoir seismic 

signals tram deep underground nucle~r expl~si~ns of ab0ut 5 kiloton yield cculd 

be in continental areas from. 2u to lUO a year. Those unidentified events which 

cculd be suspected of boing nuclear explosio:ns would be inSpected as described in 

item 6; 
-The capability of th-o contr:-1 syatom to identify undarground nuolec.r 

explosions of 1-5 kiloton yield d;;;,pends on: 

(a) The small fraction of tJElrthquakes that can be identified on the basis 

of data obtained from tho cnntrol pests alone; 

(b) The fracti-')n of Ga.:rthquakes that can be identified with the aid o:t: 

supplementary data obtained f'rcm existing seismic stations; and 

'(o) The traction of events still l(.;ft unidentified which could be suspected 

of being nuclea:r.: oxplosicna and for which the internatirnal control ~rgan carries 

out inspection in accordance with item 6. 

Alth11U.gh tho ccntrol system would have great difficulty in obtaining :positive 

identification of a oaretully c0ncoe.led deep undorgrc:>und nuclear oxpl')si·n, thdre 

would always be a possibility of' d~tecticn ct such a violation by inspeeti~n. 

The on-site inspection carried out by the internati~nnl ccntrol orgcn in 

accordance with item 6 wruld be able to identify w~th good probability underwutQZ' 

nuclear explosions with a yield ~f 1 kiloton and above. 

9. The Ocnterence netoa that in certo.in special casas the cap:;.bility r:-t 

detecting nucloo.r vxplosi0ns would be reduced; for instance. when oxplosi"ns are 

set off in those El.rea.s of the ooean i.rbore the number of control· pests is small 

~ Tho Conference notes that in order to increase the p~reentcge of earthquakes 
of less thnn 5 kiloton yield which could be identified, 1t would be 
appropriate to supplement the df'.ta from the control posts by trustworthy 
date from the best existing seismic stations. The results of the observations 
of theso s·eismic sto.tions should, for this purpose, be made available to the 
internutionnl control ~rgan, and the equipment of the seismic stations 
suito.ble for this purpose could be improved by using the best modern appo.ro.tus. 
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and the meteorological conditions are UDfavorable; in the case of shallow 

underground explosir.ns; when e:x:plosicns are set ott rn ·islands in seismic 

re~i•ns; and in sr-.me other oases when the explosion is carefully ~oncealad. 

In soma cases it would be imp':ssibl e to determina exactly the e.rea in Which a 

nuclear explosion that had been deteoted .took place. 

However, the Oontarenoe considers that whatt~ver the :precautionary measures 

adopted by ~. violat~r ha· could not be guEirante~d against exposure, particulC\I'ly 

if acccunt is taken cf the carrying out ot inspoction at the site of the suspected 

explosion. 

10. The system described does nr·t include ~pecifio moans to detect and 

identity nuclear e:x:plosi '"·ns at hi@,b. o.l.titudes (above 30-50 kilomctros). The 

Cf:'nferenoe has formulated its findings on the methods of detecting nuclear 

explost ·~ns .sat off at o.ltitudes e,l.'eat~r than 3u-50 kilometroa and has 

cha~oterized· these methods in Soctit'n II 11:. 
11. ·Tha Ct.•ntarenca ·of Expt:1rts rooommands the c~ntrol system describad above 

for ccnsidurati~n b.1 ~ov0rnments. 
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19 August 1958 

CONCLUSIONS .AS ':00 THE APPLICABILITY OF mE Mb':THOD- OF 

RECORDING ACOUSTIC WAVES FOR THE DETECTION OF NUCLEAR EXPLOSIONS 

The Oon:f'erenoe ~!i!' lll:::po~s exonined tho. p:rooess ·of pl"O~a.tion ot··the 
acoustic wa.ves caused by nuclear explosions and the methods of rocordi:lg 

these waves with the aim ?f determining the possibility of using tham for 

detecting nuclear eXplos1~ns. 

The Conference came to the following conclusions: 

1. When there are explosiMS in air, a. strong air c.coustic wave is tormed 

which propagates over large distances. An indication of the amplitude of the 

air pressure wave is g1 ven. by a formula whi~h is appr-9Ximately valid tor a 

homogeneous atmosphere and according to which this amplitude is proportional 

to the cube root ot. tha y1eld end inversely propo:;rtirme.l to the dis.tance. 

However, the amplitude of this acoustic wave is strongly dapendent upon 

metenr~logioal conditions and cannot be prodicted accurately by a simPle 

formula of such a kind. The observed amplitude in certain o-es can ·be five 

t~es larger nr smaller .than that predicted by a :f'Qr.mulation which inoludes 

only the energy release and the distance to detecting station. 

2. E:l:isti:og apparatus o:r special design oan deteot the air wave from. a 

one kiloton explosion in tho air abovo local background noise at relatively 

large distances. 
The detection capability ~ a single station is strongly dependent upon 

the orientation of the propagation path to the station With respect to the 

upper 'Winds. When the upper winds are mainly in one direction, a one 

kiloton explosinn can be detected With a high degree ot confidence downWind 

at a distance of 2,000 to 31 000 kilometres and upwind at a distance of 

500 kilometres. 'Whon the upper winas are erratic and the average Wind 

is small, such as frequently happens in the spriDg and fall, detection 

· ~fa one kiloton explosion can be aoco.mplished With a similar degree 
¢f confidence to a distance ot approxtma~elt 1,300 kilometres independently 
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ot· tho di~ootinn. · On the~ b:l'aia at $he roo.ord~ trom tl1reo · s·t;:.,tfons, 

thor loou.tion or ·thti.c&Jxplosian ca.~lha· clGto:m.tnod With an [:aourooy of.' bGtter 

tluln 100,. k1l~tro0s.- - -

3, The acoustic apparatus at control posts at the abeve distances 

trom an explosion can detect explosions which eocur between the surface and 

a height of 30 kilometres. A reasonable extrapolation of existing 

experience indicates that for explosions taking place up to an altitude of 

about 50 kilometres there should not be a great change in the detectability 

of the acoustic wave. Whether a substantial acoustic wave will be 

generated at h~gher altitudes ia not well known fro~ direct experiment or 

from any theoretical considerations so far discussed. Deep underground and 

underwater explosi~ns do not produce air waves Sufficiently intense :ror 

detection purposes. 

An underwater explosion in tho ooeans generates very strong 

ttndOrwater SOund W8.V6S (hydr9aOOUStio) I which even in the CaSe ef· sma.ll 

explosions oan be detected at distances or· about 10,000 ld.l•metres. 

· 4. Acoustic wavas which resemble in certain cases the acoustic signals 

of nuclear explosions may be produced by·natural events (primarily meteoric, 

volcanic f'r submarine disturbances}. In such oases the ident.itioation t'l:f 

the event as natural or as a nuclear explosion must be based on a comparison . ' 

~ acoustic data With those obtained by aid of other metheds. 

5. The Conterenoe o:r Experts reoonnnends the inclusion o:r methods tor 
' 

th.e reoord.ing ot ttovustic, air and hydro-nooustio Wo.v13s in tho list of' 

the basic methods tor the detection of nucla~ explosions With the aid ot 
a network ot control p&sts. The COnference notes that meth~ds 

ot reo~ng of pressure waves may be further improved to increase the 

precision and the sensitiVity, and to eliminate background noise and 

~ious signals. 
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ANNEX II 

\ CONCLUSIONS AB TO THE APPLICABILITY OF THE METHOD ClF USING RADIOACTIVE 

·DEBRIS FOR DE'mCTDm AND SOBSEq,UENTlX IDENTIFYDIG NUCLF. ... 'R ·1rrP.LOSIONS 

f 

The Conference of Experts has studied the process ot 'tl..e cl·~nation. of 

radioactive debris resulting from a nuolear explosion and has considered the 

collection of samples of radioactive debris and its analysis as one ot the 

methods for detecting and subsaquontly idontityipg nuoloQr c~1osions. The 

Contororioo h!lS oor:J.o to the following o.ono1usions: 

1. When an explosion occurs a considerable quantity of radioactive debris 

is produced. It the explosion is b~sed . on a fission reaction then this quantity· 
8 . . 

amounts to 3 x 10. curies per l kT. T .N. T. equivalent of the energy of the 

explosion as of one hour. after the reaction. Them.onuclear reactions will . lead 

to the formation of Carbon 14, Tri ti'lllll• and other radioacti.v&· sub&teJ:loes. :whi.ch 

result from neutron. irradiation and which, in principle, can also be ·used to 

detect .a.n explosion. 

· 2. When nuclear explosions occur between the earth t s surface and a 

'l height of approximately ten kilometres the radioactive debris is thrown into 

\the at~osphera where it is oar.ried by winds to great distances. The oQnoentration 

of this radioactive debris is greatly influenced by the vertical and horizontal . 

di stri but ion of the wind in the troposphere and in the lower layers~ of.-4:he.. s:ba:tosph.Gl . . 

The ooncentration is a.lso cleereased as a oonse~uenoe of washing.·out by rain and 

gra~t~tional deposition. 

3. The d~stribution by height of the radioactive debris carried in the 

atmosphere Will depend in the first place on the ~mergy of the explosion, on the 

conditions in wh1ch the explosion took place (i.e. on the earth, under the earth, 

or in the air) ~ on the meteorological oondi tiona at the moment of explosion. 

In the case ot 1~. energy explosions in .. the air up to a height of approximate~ 

• EXP/NU0/18/Rav.l is in Russion only. 
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ten kilometres the radioact~ve debris will initially concentrate in a small 

volume below the tropopause. This debris wi~l gradu~y get disseminated both 

horizontal.q and vertiaa~ in the troposphere e.nd in the course of a period of 

:f.'rom one to thirty days (depending on the turbulence of the atmosphere, the wind 

structure, and the dimensions of the particles which ca:rry the radioactive 

substances) it can be detect¢ oiose to the earth's surface, as also o.t Vlll'ious 

hoightt;J up to the tropopaus~. 

4. The spreading of the.· cloud in the atmosphere is determined by Jllally' 

meteorological processes. As ~ result of the action of these processes the 

cloud is bound to reach a stage when it is mixed in a vertical direction and 

spread in a horizontal direct~on in such a way as to afford the moat convenient 

conditions for taking samples. 

Calculations and expertmental data give ground for considering that this 

stage will be reached in the period. between 1;he fifth and twentieth dey. of the 

existence of the cloud. Before that per1od the cloud may be too small, both 

in its horizontal and its vertical extent, After thirty days have expired a 

considerable part of the radioaotive debris will decor and a snmple will 

constitute a lesser proportion of th~ natural or other background, t~ereb,y making . 

more diffioUlt the detection and identifiontion of an explosion. c 
s. E.ltisting :radioohemiea.l techniques Mke it possible to detect and 

identify fre;h decay products in a sample of ro.dioa.cti ve debris containing about a . 
lO 'fissionsi The time of origin of this fresh debris can be determined within 

five to ten par cent of its age if the sample contains about 1010 fissions and 

is not.contamtnated to ~ considerable ~ant b,y old fission products. 

6. The to.ld.llg of samples on the surface of the earth by a network of 

control posts makes it possible to carr.y out continun1 monitoring of the 

contamination ot the air at many separate points by means of air filtration and 

ll.l.so by colleotiJJg ra.dioo.cti ve fallout and fallout in rain. If control posts 

are disposed at distances of the order of 2,000 ~ 3,000 kilometres then nn 

explosion with an energy o:f' 1 kT set off in the tropasphera (0 - 10 kilometres 

above the Surfac.e ot the earth) will be deteoted. with n high degree of rellnbili ty 

in the period of five to tWGnty d.qys although the place of explosion cannot be 
. . . . 

oxaotlydetermined and although the time of explosion will be determined with 
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same error. Oalculution shows that with favournble .meteorologieal conditions 

an explosion of even lesser energy can be detected in this way. 

In the oourse of the period of time of trom two to five· days nfter an 

explosion · or energy equivalent to l kT the oollecti~n of a sample of radioactive 

debris from the eXplosion which is suitable for analysis can be affected in the 

air by an .aircraft if the aren of the supposed. location ot the cloud is known 

approximatelY. The taking of such a. sample will make· it possible to establish 

approximately the point of the explol3ion by meat~.& of usi:ng meteorologic!U datn :tor 

ba.ck-t~a.cking the trajector,y of movement of the cloud. 

7. Underground or underwater explosions set ·otr at shallow depths and 

accompanied by the throwi-ng up of earth or wnter can also . be identified by 

the method of collecting radioactive samples although ~th lesser rel1ab1l1t.y 

than. for explosions of t~e same energy in the troposphere. 

· 8.- The Oonf'eren~e of Experts considers that s-ystematic measurements of . 
radioactive subst~ces in the air and also the collection of radioactive aerosols 

deposited . on the ground and measurements of the radioactivity ot precipitation can 

' be successfully used for the detection ot·-nuclear explosions and also, in l'!laili 
l eases, for assess~ng certain parameters relating to tham even in th& absen~e of 

\ other indications, and it recommends the inclusion of the method of oolleoting 
1 . 
samp~es . . of .radioactive debris in the number of basic methods for detecting and 

1dentifioatlon of nuclear explosions by a network of control posts. 

The Conference of Experts ~eoommends the utilization for a regular control 

service, as a method for deteoting .nuclear explosions, of the taking of samples 

of the air by aircraft over oceans" · For this purpose use st.ould be made of 

existing aircraft flights over the oceans which are carried out b;r various 

countries for the purposes of meteorological observations. 

9. The Conference of .Experts considers that the me:t;hod of taking samples 

ot radioa~tive debris can also .be used successfully tor subsequent investigation 

of ~he faot of . a nuclear explosion in those oases when there are appropriate· . ·. 

indications t.r.om other methods a 

For this purpose it is possible to use the detection of radioactive debris 

remaining at the point of the supposed explosion (on the earthfs surtaoe, under 

the earth, in the wa.teri and also the determination of the presence of a rad.!oactiv'3 
~ . 
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cloud in the period between two and five days after a supposed explosion in 

the at~sphere in the area whero the' olOU:d is oaloulated to ~e by the time 

of inveeti~atian. 

In such a oase search for the radioa.otiva cloud can .be made on em aircraft 

ho.vins equipment for· the taldng of a saniple of radioactive debr:lso To this 

end usa should be made chiefly of the aircraft flights over the ooeans made 

for the. purposes of :mGteorological observations. . . 

10. In sane oases use can be made_ 'of aircraft flights over the territories 

of the USA; the USSR, the UK and oth~r oountries. to collect ~ir samples for the . 

pUl'pos·e of. oheoldng ·on data. obtained by othar methods of detection ~f nuolEW." . 

o:~q>losions. 

The Experts consider that to accomplish this task .it would be quite 

sufficient to make use of the aircraft of the countq ~.bs overflown and that 

1n suoh oases it is sutfioiont that flights fc»;" tho purpose specified should be 
• • I 

made alotJg routes laid down in advance. Representatives of the USSR• the USA, 

the UK or other States partio1,pating in the operation of the ooll:tr.ol system mny 

be en board these airo~ft in the oapaoity of observers. 

U. The Experts note that 1n the oourse ot time the sensitivity and 

ef'fioienoy of the method 'at collecting ro.dioaotive debris will 1norease1 as a 

oonsequonoe ot the _atmosphere beoomins olea.red ot the radioactive products it 

contains, as rilso as EiL result of the perteot'ion of the toohniques for eoUeoting 

and analysing samples. 
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ANNEX III 

OONOID'S~ONS AS TO THE APPLICABILITY . OF THE ME'l'HOD OF JUCCORDING 

SBIISMIC . WAvES FOR THE DllYll!:CTION OF NUOIEAR EXPIDSIONS 

The Conference has considered the processes of propagation ot seismic waves 

generated .b.Y nuclear explosions and the methods for recording these waves for the 

purpose of determining the possibility of using them. for tho detection of 

underground and underwater nuclear explosions. T.he Oontoronoe has come to the 

t~Uowing oonolusions: 

1. . When nuclear explosions occur under tho ground ·or under the wator, 

longitudinnl, transverse and surface waves are formad .and get propagated to groat 

distances. . The first longi.tudino.l wo.ve is the most importnnt, both for detecting 

: nn explosion and for determining the plo.ce ot the explosion, and also for 

distillgu:l.shing o.n earthquake from explosions. Tro.nsverso and surface wo.ves also 

help tQ define tho xw.turo CJit a sei-smic perturbation. 

2. _ !Dng1tudina.l seismic wnves caused by underground nuclenr explosions sat 

~ off under conditions a:nal.ogous to those in which the Rainier•• shot occurred oan bo 

~ detected and the direction of .first motion of the longitudinal wave can be detomined 
\ . . 
:' at o. d1ste.noo of o.pproxi.mn.tely 1,000 kilometres. and also at disto.nces of 
\ . . . 

; approximo.te:J.¥ 2,000-3,000 kilometres at si:tes whioh aro considorabl.y mora quiet than 

the average for: 
(o.) Explosions of the order of one kiloton recorded dUring poriods of 

favourable noiso conditions 

(b) Explosions of tho order of five kilotons recorded during periods of 

unfavourable noise conditions. 

It must be noted that ~ll seismic stations situated nt thousands of kilometres 

from. one o.nothar oennot have an idEqJ.tioo.~ high or idontical.ly loW ·level of 

background o.t o;no end the same time • 

• EXP/NU0/19/Rev.l is in Russian only. 
•• Tho undorground nuclear explosion 1'Rain1or11 with an energy of 1.7 kilotons 

"(Novadn) was set off in unfavourabl~ conditions for transferring energy to the 
-ground. Howevor, even worso conditions of coupling are possible.-
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s. O_onditions tor detection f.llld identification of underwa.ter ex:plosions 

set off in shallow water but at a sufficient depth, ~e considerably more 

favourable than conditions for detecting underground explosions. 

4. Control :posts carrying out seismic observations sh01.\ld be put at sites 

With a minimal l.evel of microseismic background, such as are possible in internal 

continental regions. Such stations, when provided With arrays of :.hJiSJi.lor:,rr-nb.s, 

can OllB'Ure the obtaining of t~e data indicated above. However, at stations 

which are in unfavourable regions such as coo.:.atal and island regions tho noise 

level Will be higher than at quiet. stations inside continents. In these oases 

f'or detection and determination of tho sign of first !.l':.tion tllo onvrgy ~.t tho 

explosion must increase in the ratio of the power of 3/2 With respect to the 

increase of background level. This is in part compensated by the fact that 

quiet stations inside continents will r.jcord more nmw:ct'ul ox··,J.osions ut 

distances of fr·om 2,000 to 3,500 ld.J:Olil.::rt'rea~ Bursts with ;.;.n enorgy ·of 5 kilotons 

fJ.nd moro will be diJtoot·Jd by quio.t st·.-tions lll,~oed 11t the distoncos n:·mad. 

s. The majority of earthquakes can be distine;uitshed from explosions with 

a high degree 9f relinbility if the direction of first motion of the longitudinal 

Wa.ve is clearly reoOJ:<ded ut 5 or moro soismic stntions on vc.rious bor:ringo 

from the epicentre. Thus not less than 90 per cent or all earthquakes taking 

place in continents can be identified. The remaining 10 per oent or less of 

oases Will require the analysis of additional seismograms where this is 

possible; and for this purpose use must also be made of the data of the 

existing ·network of seismic stations. If required, these supplementary 

stations should be further equipped with improved apparatus. In relatively 

aseismic areas it is sufficient mereiy to define the position of the epicentreo 

In this connexion cases of detection of seismic ovents Will be regarded as 

suspicious and Will require further investigation With the help of otber 

methods. For those cases which remain unidentified inspection of the region 

will be necessary. 

In regions where th0 regular disposition of seismic stations in quiet 

conditions is.not possible, the percentage of correct identification of 

earthquakes W1U be less. 

With modern methods and making use or th~ data of several surrounding 

seismic stations the area within which an epicentre is localized oan be 
assessed as approximately 100-200 square kilometres. 
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6. The ~onte~enoe of Experts recommends the inclusion of tha nothod ot 
1'.~)oordhlg ~eismic wctves in the number of basic methods for detacting nuclear 

explosions with the help .of a network of control posts. The Conference notes 

that the range and accuracy of recording and identifying undergratnld nuolear 

explos~ons . oan be improved in the future by means ot perfecting the methods of 

recording seismic waves, both by way of perfecting apparatus ud also by way 
' . . 

.of perteotiDg tho ·methods tor di fferentiating an earthquake from explosions. 
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19 August 1958 . 

CONCLUSIONS AS TO THE APPLICABILITY OF RECORDING OF RADIO 

SIGNAIB FOR '1HE DETECTION OF NUCLEAR EXPlOSIONS 

The Oonterence of Experts considered the generation and propagation of 

radio pulses originating from .. a nuclear expio sian and the methods of. recording 

t~dao ai(;ll:'~.s iu crc'!.l:)r tf! ~;Jtemino tho :possibility .,;r usine thu!:!. 

for th~ dotoction of nuclear explosions. The Conference came to the fbllowing 

eonclusions: 

l. In the Qa.Se·of a nuclear explosion in the atmosphere, there arises 

a ?owertul. eleotrome.gentio radiation (radio signlll.), onused by the gamma 

radint1on accompa.eying the explo~?ion. In the case of underground, underwuter, 

or speoi~ shielded explosions radio emissions . ore not expected Which can be 

recorded 'at great distances by modern techniques. 

lolhen the explosion is carried out on or a.bove the surface of the earth 

(wnter) and without specially constructed lQJers to. absorb gamma rays, the 

anergy nnd spectral distribution of the radio signal are such that its essential 

components are propagated over the whole terrastrio.l globe. The strength of 

t.be rotJ;!Q..siencJ._de:pand~pon certain features of the construction ot the bom.b 

and on the altitude of the explosion. An explosion ot l kiloton yield can be 

detected by meo.ns of radio .signsi s-t:tt--d.iata.nces -exceeding 6,000 lou assuming 

thnt in the neighbourhood of the receiving station thore i~no-~-naisa-leval 

from local thundersto:rms or other sources. 

By radio direction finding methods, it is possible to determine the 
0 azimuth of the signal source wi tb an nccuro.cy of a.bout 2 , i. o. , a.bout 30 lan 

o.t a disto.noe of 1.000 Ion. The time of production of tho signal 1fJJJ'¥ ba 

esto.blishod with o.n nocuro.cy of several milliseconds. Tho attainment of such 

accuracy depends on the choice of sufficientlY flat location and on the a.bsonce 

ot electrical interference at the receiVing site. 
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24' Lightning flo.all:as emit radio sign!ll.s in the same frequency range and 

net as interforoncQ.for the mothod of det~ction of a nuolanr explosion by manns 

of its radio signal. 

Olose to the sourca o:r radiation, the forms of ro.d:to signnl$ tram lightning ,-
~ 

on<f::erom nucleo:r explosions exo.:mined to data are quite different. However, at 

distances exceeding 1,000 kilometres, due-to the distortion of tho form of radio 

signals in tho we.ve guide formed by the earth end tho- ionosphere, the form of' 

ro.dio signals from some individual lightning f'lo.shes is similar to the si gno.l. 

from nuclear explosions. Tho number of signals from lightning flashes recorded 

by o.ppnratus without using special techniques of' signal selection depends on the 

sensitivity _of the o.ppara.tus and Ol;l. .the loco.lity, and cc.n amount to from ten to 

sevoro.l hundred signals per second. Existing toahniquoa co.n bo appliad to 

exclude o.utomaticnll;y the prepondcro.n:li majority of. signals from lightning. The 

distinction of the remaining signals due to atmospherics from those duo to 

nuclear explosio~ requiras the o.ppl1cation of special methods of dis~r1mino.tion, 
including , ori tel'ia. on form of signal, · apectra.l distribution and di ~to.nco to 

source of rndintion. 

In the present state of tho technique of the d!scriminntion of signals 

in some individUal casos the record of a signal c~nnot be identified oith~r as 

coming from a. nuglear oJCplosion or tram lightning.·· 

3. The Conference of Experts rooo:mm.enda that l"urther research shoUld be 

cc.rriod. out in order to understand more fully the physioo.l properties of 

atmospherics involved in differentiating signals from nuclear explosions o.nd 

a.tmospherics, by JP.Oan.B of the developmont of tho thoort of this problem, tho 

collection and aystamntizo.tion of datn about o.tmospherias and tho dovolopmont 

of sui to.blo. a.utomntio instruments. The Ooni'erenco considers tho.t tliore are 
I 

good pJ:'Gspects tor improvom.ant of pr~)cadures of signal dieCl:'iminntion: 

4. Theoretical oonsid~rations sUggest t~at recording of rad10 signals 

cnn bo used to dotoct ·nuclear explosions occurring at altitudes up to the order 

of 1,000 kilometres. 

5. The Oonf'orance of ExpGrts recommends tho inclusion of recording of 

rndio signals among the methods of detecting nuclear explosions. 
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} 
'· CONCLUSIONS AS TO 'lEE ~'mODS OF DE~CTION OF NUOIEAR ExPIDSIONS C.ARRIED 

OUT A!2 HIGH A!.TITODE (MORE ~ 30 TO 50 BM) ABJVE 'lHE EARTH 

Tb.e Conference of Experts has given theoretical oonsidera.tion to the gamma 

rndiation and neut:rons resulting from a nuclear explosion and the condi tiona of 

recording them. from earth aatelli tea; and to OJ?tical phenomena o.nd ionization · 

. of the air in the uwer layers of the atmosphere in the case of. a high 

altitude explosion (altitudes above 30 - 50 km) and has ar-rived at the 

follo~ng conclusions: 

1. A kiloton nuclear explosion produces at its ·aouroe delayed gammaarBJS from 

fission products, and prompt gommo.-J:'aYS and neutrons. The number of prompt 

gamma-ra;rs and neutrons CJ,.epend.s upon the construction of the device and upon the 

materi(U.s.-aurro'Ulldi~ it. The delayed gemma-rays are insigllitico.ntly affected 
. 4 

~ by these factors. At a distance of 10 ldlom.etres...J.n.11aOUOr'typiea.J.,..quantit1as 

of radiation tram a one kiloton fission explosion are: 

} ( a) Delayed gamnm.-ray a 

f . 104 quanta/cm2 during the first second 
\ 
I (b) Prompt gammo.-~s• 

102 quanta/ cm2 

distributed over a time ot about 10-7 sec. 

( o) Neutrons 

104 neutrons/cm2 

distributed over a time of a tew seconds. 

The oosmio background o.t. the ~eight at which earth satelll tes orbit is uuder 

study' at the ·present time, attention being paid to the quantity, nature and 

energy of the particles; however, on the basis of preliminary data, it oan be 

·consid.ered that the deteotion of ~ explosion i'l'om an earth satellite is 

possible, by means ot recording the gamma-rays accompanying the nuclear 

0 Special shielding of the exploding device can eonsiderab~ reduce the 
gamma-radiation accompanying the reaction, but cannot reduce the. radiation 
fr1Qm .fission products, . However, auoh( shielding involves increaSing by 
several 'Gimes t .he weight 'of the whole device. 
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reaation, negl.ectillg shielding, and also by means of rooord.ing tho e;t.trUnCt 

rays of the .fission products and the neutrons. If both prompt gamma rays and 

neutrons are roo.;.,l'dod, it ia possi-~lo to got a• ltlo idoo. o:l' tho eli strmoo to tho 

explosien. The use of gamma-rays f:rom n. nuclear explosion Will make it 

poss1bl~ to detect the explosion in cosmic space at a Cl.istance of the aret.er ot 

hundreds of thousands o:! kilometres from the eartho Estimate of the maximum 

distance for the detection requires data concerning tho magnitude of the cosmic 
radiation at the orbit of the earth satellite. If tbore is an explosion at a . '. 

height of 30 - 50 km · e.nd above, and if the height at which the earth satellite 

orbits is some thtiusands of kilometres; an13 can neglect the absorption of gam:m.a 

quanta in the upper layers of the atmosphere. The Conference of Expe~s 

.considers that it is possible to use for'the detection of nuclear· explosions 

at high altitudes the ruoo~1ng ot eromuc. :rt~diation C!IlCl nout:rons 'With 

properly instrumented earth satellitesg 

2. In the case of an explosion at a great height light will be ami ttad at 

the point of the explosion and there will be luminescence in the uppor layers 

of the atmosphere under the action o:f' X-ra.ys and fast atal!IB from· the materials 

in the device. Light phenomena may be detectable tram the surface of the earth 

in clear weather at night with the help of simple apparatus; in day time Yith 

the heip of more sensitive apparatus. In cloudy weathe~ the detection of 

optical phenomena from stations on tho ear-th's surface would probably be 

extremely difficult. 

The radiation from a nucleor explosion creates in the upper layers of the 

atmosphere a region· of increased ionization which is detaotable by the 

absorption or coSmic radio-signals or by anomalies in the propa~:ation of radio 

waves. 
Our knowledge of tho absorption of cosmic noise by ionospheric phenomena is 

not ·sufficient· to determin'e tha number of nE!.turul events similBr to those 

·resulting from a nuclear explosianG 

The Oonterenca ct Exp'-lrtS considers thnt it is p0es!blo t·.) uso thu rucordi!J8 

o:f ionosphario pheno:rLl.ODn1 using o.pproprin.to rn.d1o tuchniqu .. ~s-, and of optioc.l 

~lh6:uotJ.eno. ~or tho detection of nuolv:c~ oxplosi ,ns n.t high n!l.ti tudes •. 

3. The Conference of Experts has nat considered tho ·problem of the 
. . 

detection of nuclear explosiens which might be con~ucted in cosmic s~aoe at 

distances or millions 0~ kilometres from tho earth. 



\ 

~ 
' 

19 August 1958 

ANNEX VI. 

CONCLUSIONS AS. TO THE Q,UESTION OF mE ~OHNICAL EQUIPMENT OF }liE CONTROL· 
I 

SYSTEM JroR '!HE DETECTION .Ali[) IDENTIFICATION OF NUClEAR EXPlOSIONS 

The Conference of Exports hos considered the questions relntod to the 

teohniool equipment of a control net intendod to detect und identifY nuclear 

explosions~ 

The Conference ho.s come to the following conclusions: 

1, The posts of tha control net situo.ted in oontinonts should regularly 

bo equipped w1 th opJ)Ql'a.tus , for the cletaction of explosions by tho o.ooustic and 

seismic methods and.olso by tbe methods of recording radio signals and of 

collooting radioactive debris. 

2. Certain posts situntod on islands or near the shores of ooenns should . ' 

bo equipped, in addition to the methoQ.s just montionod, with c.pparo.tus for 

hydroocoustio detection of explosions. 

~. Posts looo.tod· on ships stationed or drifting within specified oceaD 

nrens should ba equipped with npparo.tus for the detection of explosions by the 

method of colleoting radioactive debris and by the hydroaooustic method. The 

\ meth~d of recording radio signals o.nd the acoustic method might olso be used 

' on ships if suitable equipment is developed, but the effectiveness of' these two 

methods, po.rticulnrly tho o.coustic one, will be considoro.bly less than on land., 

.4. The apparatus installed o.t posts of the oontrol network must be unifo~ 

end must satis:ty 'the following basic technical. requirements: 

A. · Seismic a.ppo.ro.tus 
·The seismic o.ppa.ratus of the con.trol post should include: 

. ' ' 

( 1) ApproximatelY 10 shqrt-pariod vertical seismographs dispersed 

over n distance of 1.5 ~ 3 kilometres and oonnaoted to tho recording system by . . 

lines of cable o The seismographs should hnve a moximum magnit'ico.tion of the . 

order of 106 at a frequency of l c.p.s. and a receiving band o.dequnte to 

reproduce the choraoteristio form p:r the seismio signo.l; 

(2) 2 horizontal seismographs with the par~eters indicated in point{: 

(3)' One throe-component installation of long-period seismographs 

ho.ving a broad receiving band and a constant magnification of the order of 

103 .. 2 x 103 in the pGriod range 1 - 10 seconds; 



i...nnox VI 
:ill:J.glish 
Pt1ge 2 

{4) One three-component installation of seismographs with n narrow 
4 receiving band and magnification of the order of 3 x 10 when T • 2 - 2a5 

seconds; 

{ 5) J .. t certain posts one three-component installation of long

period seismographs with magnification of the ordar of 104 - 2 x 104 at periods 

of T • 25 soconds; 

(6) .d.uxilia.ry equipment necessary in order to got pr~:~oise records 

of' the seismic signal; r~oord:f.nf:, doviovs, oJ:lrcnom>ltors, }1:J~ur SUlJfllY U."\its 

and apparatus for roooiVing uuto~1tic rudio-signals giVing correct time. 

The seismic apparatus should bo installed in places With a minim.t.l lev0l of 

micro-seismic background, o.way trom industr:l.nl areas, and on outcrops of bedrock 

(where possibla). The seismo~ruDhs should bo installed in suitable vaults • 

. The e.ree. require'} for installill(,!, the seismic apparatus should bo about 

3 x 3 kilometres. 

Ba il.coustict npncratus 

(1) Tho infra-acoustic equipment for e. control post should include 

not less than three sets of microbaroc,raphic units each of which should hc.vo: 

a system tor averaging out turbulent noiso, a pressure sensing unit,.a 

transmission line and ap~·-~roprinte electronic amplifiers end automatic writine 

instruments; 

(2) The sensitivity of the micl'obe.rographio statir)ns must ensure 

recording of acoustic signals in the puriod ranr.~a·o.s- 40. seconds, with .nn 

amplituda of 0.1 dynos por cm2 ; 

(3) Tho prossure sensing units of tho microba~re.pbb shoUld be 

dispersed at about-10 kilometres from onu another in order to determine the 

direction of arrival of the acoustic signal and the speed of prop~ation of the 

signal; 

(~) The hydroacoustic apparatus for a post, which is recomm~ndod 

for use only in oceanic zones, should include several hydrophones placed in the 

rosin submarine sound channel. 

The. hydrophones should be connectc,c1 with the recording stet ion 0~1. the coast 

by cableso _Recordings of the hytlroacoustic signnl should b~ made in several 

frequency sub-ranges, covering a genoral frequency reh~e of from one cycle por 

second to several thousand c~les per saconde 
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The .infra-acoustic equipnen·t operates best in areas of low surf&ce winc1s 

and flat terrain coverod with trees or shrubso 

C. Apparatus, fo.r recording a _radio signal 

The apparatus for recording a radio signal should consist of: 

{1) h loop-shaped radio direction finder or a radio direction 

:finder With vertical antennas dispersed 4 - 5 kilometres trom one another, with 

a frequency range o:r 10 - 15 kilocycles :Per second which Will detect signals as 

low aa 2 millivolts p~r metre; 

(2) ! .. device for r~cordin.g th<.:~ form. of th~ sign··l, ·tho dcvic·J to 

provide recording of the form of the radio-pulse in a freq~enoy range 500 c.p.s. 

200 kilocycles per sacond·when the intensi~y of the field is 10 millivolts per 

metre and ~ra ; 

{3) An automatic selecting device based on separating out the 

characteristic electromagnetic signals accompanying nuelear explosions by their 

form,. by their spectral density end by their amplituca,and a device for 

analysing the sitinal spectrum. that provides display of the spectral density of 

tho signal in the frequency range 6 - 100 kilocycles por second. ~~though 

· existing techniques exclude tha pra:Pondel'Elli!j) majority of aignnls from lightning, 

further advantage will oo taken of ·infori.'ile.iion from the acoustic, s,;,irJtl.tc or 

other basic methods of detection to aid in further discrimination betweon 

signals from nuclear explosions and from liGhtning flashes; 

(4) The requisite measurine and auxiliary apparat1.;.s and also 

power-supply units and r:Dt':.llD -.t·1r , ,bt,~inin.G cnrroot r:\dio tir:io signal~. 

The si ta on which the antennas and the .electromagnetic recording a-p··.laratus 

ere disposed should be on flat or rolling terrain with about 300 metres clear .. 
apace around the antennas t and distant from sources of electri eel intvrfer~moes, 

power lines and communincations lines. 
. I 

D. Appara.t~.s. 't9L. collectinc-: e::1d ant.'l.lzs.ip.t;: ra.dioa,9_~ ve debris 
The apparatus for oolleoting and analysiOB radioaotivo uabris 

should include: 

·( 1) 11.. l.al'Be filtering inatollation with a through;.. put capacity of 

2 :x: 104 cubic metres of air over 10 .. 24 hours t and which is usucl o·!.L ~t 24-hour 

ba.sise 

{2) Equ1pmant for callooting radioactive de:positions -- a surface 

with abqut 100 i!- area. shouid be usocJ.. During dry weather, tho su:rfnca can be .. 
~shed down to oolloat dr.Y_fnllout; 
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(3) ll. labore:bory tor simplo ra.dioahemio~l analysis. 

Apparatus should be loont~d in open areas, preferably on high 

ground, w1 th hlgh preaipi tation frequency. AJ?IJfU.•atus should not be located in 
. . 

cut-ott valleys or near regions with high natural background, 

· E. Apmrat~. J:EpMJ.led on aircraft :for collectiPB,.. z:,adJ oacj;1 'V]1_4_a_bE.!!, 
and detection of a radio~c~1ve~loud 

(1) A filteriiW installation tor . aircraft should provide for the 

collection of tho maximum quantity 9f the products of rocioactive deoay, the 

rate of filtering being about 3500 cubic metres an hour. 

(2) The aircraft utilized for the collection of radioactive debris .. . 

should have eq,uipment for the comparatively fast dete:rmine.t1on of the ·presence 

or trash radioactive debris . 

(3) . A s.rn.D.ll radiochemical laboratory will be locuted 6.t each .bnse 

tor routine aircraft sampling. fliehts. 

Jurcrart flights over ocean ~eas should be ·laid out as nearly as 

possibl~ in approximatelv n north-south direction, and located near the 
' siuus o:r: .thu :mnjor, or.>ntinonts, us woll c.s in the oantro ot ooa:..ns r~o 

from continents. 

5. All the apparatus of tho control posts should be designed for rellnbla 

continuous operation. 

6~ Improved apparatus and techniques should be activoly dcvolopaci. and 

exp~di tiously incorporated into the control system for the purpose of 
I 

continuously improving the effectiveness for the d~taction a~d identification 

of nuclear explosions :. 
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OONCWSIONS ON A CVN'mOL 'SYSTEM FO~ DE~CTING VIOlATIONS 

OF A POSSIBLE AGREEi'lENT ON TH!5 SUSPENSION OF NUCLE;.R TESTS 

Tho Oonf~Jrence of Exports, having conslde.red a control system for dotooting · 

violations of a possible agrpoment on tho suspension ot nuclaar. t~sts, bns· oomo to 

tho conclusion thnt the mothods for detecting nuclottr explosions nvailnblo at tho . . 

~rosont tim~, viz. tho mothod of oollooting snmp~es of radioactive debris, tho 

methods of. rooording soismic, acoustic, and bydrouooustic ~mvos, and tho rndio

signnl ·motbod, C\.long "toll th ~h3 'USe Of on-sito inspoction of unido:ut:b:'iod 

ovonta which could bo suspoctod of b~i~ nucl~ explosions, make it possible to 

dotaot ~ identify 'nuclonr explosions, including low yield explosions (1-5 

ld.loton). The Oontol~onco has thoroforo como to the conclusion thnt it is 

toOhnio~ fGOBiblo to ostnblish,with tho cnpabilitios nnd . li~tntions 

.indicatod bolow, n workcblo and offoctivo control s.ystem to detect violatio~ 

~ of llD. o.greoment on tho worldwid~ suspension of nuclee:Z. l>Ieapons tests. 

\ 
Tho Co~oronoo of Experts hctS oomo. to · tho following oonolusions rognrding. 

, such a.. systam: · 
I 

i 1. Tho control aystom should bo undGr tho dirootion of en international 
I . 

' control organ which ~rould onsura tho ooordino.tion of tho3 activities of th\) 

control systom. in suoh n wey- tho.t the system would satisfy tho following 

taohriioal requi~oments and porform tho functions involved: 
' 

( ~) Tho development, t .asting, and nocoptanoa of the measuring 

· o.p:pa.ro.tus ~d ot tho aquipmont, nnd stating tho criteria. for the siting. ·of 

tho ·oontrol posts; 
(b) Carrying out o.t tho control posts and on niroro.tt, m~ntionad 

-in itol'ilS 3 and 5 of tho prasont Oonolusiona, of continuous and affoo:t;ive 

obscrvntions for tho .Phonomono. which mo.ko 1 t possible to dotoot nuclear explosions 

by tho use of -~he methods roooiJmonded bY tho Conforonce; 
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(c) Reliable communication, with the aid of existing channels where 

they are suitable for this purposo, between the international control organ on 

the one hand. and, on the ethel' hand, the control posts and the .bases from -vrhich 

the l'egular aircraft flights are carried out; communications and transportation 

should ensure the speedy transmission of the results of observations, of data 

(including samples), of reports, and of necessary supplies; 

(d) Manns of transport of personnel of the control posts in accordance 

,.n, th their duties and, so fm' as necessary, for the staff of the international 

control organ: 

(e) Time_ly· analysis o.nd processing of the data from the observations 

of the control posts with the aim of speedily identifying events which ooulu be 

susp~cted of being nuclear explosions, and in order to be able to report thereon 

in such manner as is considered. by governments to be appropriu"iie; 

(f) Ttmely inspection of unidentified events which could be suspected 

of ~eing nuclear explosions. in accordance with item 6 of the present Conclusions; 

{g) Staf'fing of the control system (the network of control posts on l!l!ld, 

on ships, and on aircruft, and also the stB:tt of the international control orgnn) 

with qualified personnel having appropriate fields of specialization; 

(h) Providing assistance in putting into effect a scientific research 

progra:I!'DD.e, With the aim of raising the scientific standard of the system., 

2.. A network of control posts is oh8l'acterized. by three main parameters:. 

( n) The minimum yield adopted for the nuclG!ar explosion or the na·tural 

events giving equivalent signals; 

(b}·The number of control posts; 

. (c) The probab~lity of correct identification of natural events, 

pc.rticulnrzy earthquakes~ 

The dependence between these par~eters·is such that with an increase in the 

yield of the explosion or t~e number of control posts the probability'of detection 

o.nd identification increases, .and t.l;l.e number of unidentified ·events suspected of 

baing a nuclear explosion decreases. On the other hnnd, for the identification o~ 

the increased ntimber of unidentified events resulting from a ~ler number of 

control posts it would be noc9ssary to increase the number of on-sit~ inspections 

or to make greater use of information coming from sources not subordinate to the 

international control organ orj if necessary, botho 
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Tho Oontarence considers that the problem of detecting and ident1f.Ying 

tunderground explosions is one of the most -9i:f'ticUlt, and that, to a large ment, 

t det,rmines the chara.cteristios of the neVWt>rk of oont:rol posts. 

3. The network of control :posts would '-include from 160 to 170 l.and-based control 

ts (equipped 1n aooordanoe With eonolUS1QUS:lOCP/NUO/f3/Rev.l) and about lO shipse· 

Of' these 160. ... 170 control posts· about 100 ... 110 wo\.ild be situated 1n continents, 20 on 

large ooeanio islands, and 40 on small oceanic idlands; however the exact number 

of control posts, wJ. thin tho limt ts indicated abova.; can be determined onl:f in the 

process of actual:cy- disposing th~ around the globe, ;-... ld.ng into_ account the 

presence of noise at the sites at which they are locat~~ and other·circumstanoes. 

The spacing between the control posts in· continente..J. aseismic areas would be 

about 1, 700 kilometres,. and in aetsmio areas about 11 000 ldlametrea. The spacing 

between the control posts in ocean o.reaa would vary between 2,000 Blld mora than 3,500 

kilometres; the spacing between island co~trol posts in: seismic urea.s would be 

about l,ooo kilometres. · This would lead to the following a.pproximc.'t.~ distribution 

~f 'control posts over the globe (with a network includi~ 110 oontine.uiiQ.~ posts): 

'orth America - 24, Europe .. 6, Asie. - _:!!1, Australia .. 7, South Amari en ... l6, 

kf'rioa. - 1&, Antarctica - 4; togetlu~r with 60 control posts on islands and B.l-raut I . . 
~0 ships. · 

4. The. tasks of the personnel of the control posts would i~clude tho 

ensuring of the normal 1'unctioni~ of apparatus, the preliminar,r processing of data 

received, and the forwarding of these data to the intarno.tio:nr:LL-controJ..orgo.n and 

to the government of tha country on whose territory the oO!I."trol post is located in 

suoh a mrumer e.s may be considered ap}.a'opriate by govel"IlDlents. 

In order to cnrry out the tasks ~equired one might need for ea.oh control post 

about 30 persons with various qualifioo.tions and fields of speO.ia.llza~ion, and nlso 
some ~rsons for the a.uxilie.r.y servicing statf. 

s. In addition to the basic ~et~rk described, air sampling would be 

accomplished by aircraft carrying out regulcr flights .~ong north-south routes over 

the oceans along the peripheries of the Atlantic and Pacific Oc~, and also aver 

ar-eas of the oceans which ere remote from surface oontrol posts. 

1 when it is.neoessary to investigate whethar n radioactive cloud is present, 

,in the cas~ of deteetion of ali unidentified avant which eould be sus;peotod of baing 
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a nuclear explosion, special aircraft fl-ights would . be organized in order to 

collect ~ples of radio-active d6brie in accordance with Conclusions 

EXP/NUC/18/Rev.2. 

6. When the control posts detect an event ~hich o~ot be identified by 

the international control organ and which could be suspected of being a 

nuclear explosion, the international control organ can send an inspection 

group to the site of this event in order to determine whether a nuclear 
. . 

exp;I.os1on had taken ·place or not • The group would be provided w:i. th equipment 

and appnratus a.ppropriate to its task in each case. The inspection ·group 

would forward· a report on the investigation 1 t had carried out to the 

in~arnational control o~gan, and to the gove~ent o:f.' the· country on the 

territory of which the investigation was ·made in such a manner as may be 

considered appropriate by governments. --' ----......... _,:"' 

7. T.he network of control posts disposed as described, together With the 

use of aircraft as described, would have the foilow:lng effectiveness, subject \ 

to the qualifioations discussed in i tams 8 and 9: 

(a) Good probability of ~etecting and identifying nuclear explosions 

of yields down to about l kiloton, taking pla~e on t~e surface of the earth 

and up to 10 kilometre altitude, and good probability o~ detecting, but not 
.. 

always ot identifying, explosions ta.king place at altitudes from 10 to 50 

ld.lometr~s. In: these cases· the independent methods enumeratod in Ooncluslons 

lfEP/NUC/7/Rev.l, EXP/NUC/18/Rev.2 and ElCP/NUC/20/~ev.l would be used; 

(b) Good probability of doteoting nuclear explosions of 1 kiloton . 
yield set off deep in the open ocean. In this case use "\'tould be made ot the 

indepe~dent hydroacoustio and seismic methods described in Conclusions . 
EXP/NU0/7/Rev.l and EXP/NUC/19/Rev.2. 

The identification of underwater explosions can, in comparatiyely rare 

oases, be made more difficult by naturnl events which give similar, 

hydroaooustio and seismic signals; 

(o) Goo~ probability of recording ·seismic signals from deep 

·underground nuclear explosions in continents e~uivalent to 1 kiloton and 

above. In this case use would be made of the seismic method described in . . 
Conclusions EXP/NUO/l9/Rev.2. 

The .problem o:r .. identifying deep underground explosionS is considered in 

item 8. 

8. Along with the. observation of signals o!' :possible underground explos:lons 

the control posts would record at the some time a considerable number of sim1lar 
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and techniques, the network of control posts would bo unable to distinguish the 

signals from underground ·explosions from thoso of somo earthquakes, it could identify 

, as being of nnturnl origin ~bout 90 per oont of the continento.l earthquakes, whose 
\ 
\ signals ore equivalent to 5 kilotons. and a amll percentage of continental 

oarthqunkos equivalent to l kiloton.• 

It htts been estimated on the basis of existing data that the number.of 

earthquakes which would bo undistinguish~ble on tho basis of their seismic Signals 
~om deep 'lmderground nuclear a:x:p~osio~ of about 5 kiloton yi(Qld cou1d be in 

~ontinental areas trom·20 to 100 a yenr~ Those unidentified events which could 

b, 1 suspected of baing nuc~ear explosions would be inspected as described in item 6. . . 

The capabill:ty of th_e control system to identity undorground. nuclear explosions 

of l~ ) kiloton yield depends on: 

(a) The ·small fraction of earthquakes thAt can ba identified on the basis 

of data obtained from the control posts alone; 

(b) ~e fraction of earthquo.kes that can be idontifiad With the aid of 

aupplementary data.' obtained trom existing seismic sto.tions; and 

~ ( o) The fraction at events st:LU lett unidentified which could be 

\ suspected. of boing nuclear explo~ions and for which the intorna.tionlll. control organ 

\ 
oa.rrias out inspection in aooordanco with itam 6. 

. . Although tho control system would have groat difficulty in obtaining. positive 

identification of a corafUl~ concealed deep underground nuclear explosion, there 

l-rould alwcys be a. possibility of detection of such a violation bY inspection. 

The on-site inspection carried out by tho international control organ in 

nocardo.nce with itam 6 ~rould b.e ab~a to .identify' with ~ood probability underwater 

nuoloar explosions with a yield o:f' 1 ldloton and above. 

The Conference notes that in ardor to increase the percentage of eorthquakes 
of less than. 6 kiloton :yield which could. be identified., it would be appropriate to 
supplemon.t tho data. from tho cantztol posts by trustworthy' data from the bast 
eJd,sting seismic stations. The results of tho observations of these seismic 
stations should, for this purpose, be made uvnilable to the international control 
or@Oll, and the et].uipmont o:f' the seismic stations suitable f'ol' this purpose could 
be improved by using tho best modern a.ppar&tus-
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9. The Con:eerence . totes thcrli in· ct~J.''i..~~ special ~a sea tho ea.pa;!Uty ot 
detecting nuclear explosions would be reduced; for instance, when explosions are 

set off in those ~eas of tho ocean where the numbor ot control posts is small ond 

the meteorologioo.l conditions are uni'avourable; in the case of sha.llow underground 

explosions; when explosio~ are set off on islands in se1$lllic regions; and in 

some other oases when tho explosion is careful.ly ooncenlad, In some oases it would 

be impossible to deter.miue exactly the area in ~ich a nuclear explosion that had 

boen detected took place~ 

However11 the Confere:1ce considers that, who.tevar the preeautionary measures 

adopted by a violator, hH could not be gue.rcmteoo against exposure, particular]¥ 

if account ia taken of the carrying out of inspection nt the site of the suspected 

OXplost,on. 

10~ The ayste.m described does not include specifiQ.means to detoQ~ and 

.ldontity nucloo.r oxploi.Jions c.t high o.ltitudos {above ro-50 ld.lonotros). The 

. Co:ci'or<.lnoe 'llns torillUl;;ito~ :tts :findings on tho methods of detoeting nuoleo.r . 

explosions set .off at altitudes greater. than 30-50 kilometres and bas obAro..cta:d.z.ed .. 

thoso :otethods in Conclusions lrJ:P/NUC/21/Rav .. 1. 

lle The Oonfcrenaa o1 Expe$~~-a.osoribed above 

for consideration ~go:v~rmncnts ~ I 




