“hhis Cocumpnt acnsists of.... Al gases.
) Numbermmmff ........... OF . uctioz, SErieBedEm

UNITED STATES ARMS CONTROL AND DISARMAMENT AGENCY
' WASHINGTON

AUG 191963
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TO : General Counsel, Department of Defense,
. Mr. John MeNaughton
FROM : ACDA ~ Mr. Adrian 8. Figher

SUBJECT : Verification of Compliance of the Nuclear
Weapons Test Ban Treaty :

It 18 clear that the recent signing of a three-media
Test Ban Ireaty and the $ikelihood that it will be racified
by the U.S. Senate make it imperative to consider U.8,
plans for verifying compliance with the treaty. In .accord
with the siztuatory responsibility aspigned to the -Arms
CGontrel and Disarmament: Agency "to formulate plans and make
preparationg for the esgtablighment, operation, and fimding
of inspection and eontrol systems which way become part of
the United States arms control and diearmament activities
+ « o', ACDA wishes to express its views on this subject.

¥We expect that a major role in the detection of nuclear
tegtg in the three media, underwater, atmosphere, and space,
will be assumed by the Atomic Energy Detection System (AEDS)
now operated by AFTAC for the purpuse of detecting and
following all nuclear developments outside the U.§. If 80,
AEDS will need to expand its test detection operations; a

proposal to this end was submitted by AFTAC on 5 August 1963.

ARPA-VELA has responsibility for research and development
relating to detection of high altitude and space tests as
well as underground nuclear tests. Its role in the context
of a test ban treaty must therefore also be considered.
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mm%rkedaimﬁyﬁmm two agencies in
formulating ite cwn ideas on verification. The National
Detection Bystem (BADES) that AGDA

A reecently deperibed to
emittwmmmmmma

{ues axe avallable for detecting and
2y nucleay buedts. Thene ave selsmic,

ama propoges (and ACDA eupports) one addivional
mquﬁi 7 goisnic gtatfon in Sosndil via to fxprove coverage
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Hater seupling as « weans of identifying undorwater
events in Intersstiondd waters or $n bays and estuaxies that

o Sy o, e e s i o

Tha stzospheric renge of altitudss from O to S0 ko

stations in remote regions, but feels that the priovity for
establisbing thane steticns should be gomewhot Juversely
shidpping lanes and no pist 1an

Although the elestromagnetic pulge tecknigue hax a
high falge alarm vate, it in particsdarly spplicsble to the
altitwie vauge of groatest intevest, i.e¢., 20 to 50 i,
Therefore, ACDA coumpurs in AFTAC's propossl to invrcase the
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ENP network by one move station in Asia and, if acoustic is
also expanded into this veglon, ten stations in the scuthsrn
kemigphere. Expected lmprovements in discriminating between
lightuing and nuclear explosions should improve the reliance
which can be placed on thie technique,

Debris collection is especially effective for
nuclear bursts between 0 and 10 km, AFTAC contemplates
daily sempling of the air wasses woving out of the USSR.
For deteocting burxts &t higher altitude, & ballocn~boros
gama gpectyoneter or similarly @ spectrometer mounted to
look upward from a high-£flying sireraft can be employed.
These techniques and others sre proposed by AFTAC. ACDA
concurs in AFTAC's stions with respect to coverage of
the UBSR snd China, and further concura that meniroring of
renote avess can be left to vectored gampling fellowing
some alext or particular suspicion,

Epace -~

The existing capsbility depends on ground hased
techniques. The principal weakness is that the msjority
are effective gearrally over looslized aresms approwimately
within line of site. VLF phagse anowaly is perhaps an excep~
tion, elthough the extent of ceverage either side pf the pathh
between transmittsr and recelver is rather linited for Lursts
in or below the ioncspheve. For tests within the garth®s
maguptic fleld, the earth curxzent technique viriually fills
thae gap. However, ¢overage ofupuch of the ecarth's surfsce
by tso or wmove techniquos rvequives wide deployment of ingtal-

Satellites, on the othexr hand, appesr not to ba g0
limited. Sstellite<borns sensors eould c;égﬂmﬁy police the
test ban on a world-wide basis, covering aititude range
frow ghour 30 bm to millions of kiloowters, sven for loweyleld
detenstions. The promise of this wide-gpuead coverxage
insident to the primavy aim to extend detection and identifica-
tion cepsbilitios into interplanctary space carries with it
the pogstbility of elimimacing pome of the surface-based
sensore which would gerve the same altitude region. Thus,
in a system, satellites might sdd less net cost thau thelr
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aun cost of $53 willion per year estimatced by APTAC. ACDA
advooatos that a priovity second only to atmpephevic coverage
over the USSE and Chiuns be assigned to eva this
capability at an early date. Iﬁitisﬁmméfamihlain
time, it may permit deleting much of the augmentation of
surface sonsors for space tests befove an investmont has
there is b &antiﬁﬂgﬁu“ (miulyiamm
& tivong po or improvemant DEan
time ¢o falluve) and cthe mere existence of surveililauce
satellites in oxbit provides evidence of our detexminatien to
pelice all environments and ebould deter contonplated clandes~

tine teste in the asacciatied yange of asltitude,

AFTAC proposes nine edditionsl VLT weceiving stations
and san addivicaal phase stebilized tranamitter to fmprove
Wmmuﬁmmm Sixtesn more recelving
stations are proposed to provide remdte srea coverage. ACDA
consurs in the nine stations and the tramsmitter, but suggests
that the extengion of this systom to the scutharn hemispghere
n:tgm: M, deployed) pmémg tha maiuatm of amuiuw mm
Wﬁa&mwmwm&mmmﬁm@m
thus achisving o unprodictable varishle covazage.

AFTAC pruposes nine additional sexrth covrent stations
to sugment the ten now sexving AEDS ~ AGDA concurs.

AFTAC's propieals to add stoospherie £ =
stations, am&m,mma?mmmwmuw
chat two oy oore stations will be in view of & disteant explo-
aion, sven allowing for olowd cwver, 1s vegarded as seritprious.
by ACBA. The cochination of atmospherie flugrascense and VLF
phage provide an inteyim capability against large tests in
spacae which these additions Lfmprove. Howswver, ACDA would
aseign distinetly lowar priovity to coswmlc hoise and vertleal
incidence. These techniques centribute redumdancy which
inproves detection capability and fuproves the prshability of
identification, but these techaiques are geverally not fnde-
pondeng of the other two, end thus the reduadancy bends o be
more & case of gusrding ageinet eguipment fathure than sgainst
anomalows phenomena.

i
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Two other techniquos ave discussed by AFTAC, divear
visible light sud backscattesing redar, Provigion of the
former eapability at armosphexie flupvegcence gtatioms to
increane the capsbility vis 8 vis shicided tests is propased
by AFTAC and ACHA would conour, Backseattering rodar ix'
described by AFTAC as of limited uwtility, and ACDA wonld
agrae, butpcin:mthns&iﬂtymm‘wﬂklytham
suspected site wight argue to have sn additional etatioa 4n
“mothballs” ready to tnstall wheve agpropriaste,

. It in sxpected that any ngw {nstsilation gapabie
wmmﬁmmwummmgmm
regaxding backscattering rader is pot fomd practicslilae, the
quick daployment of VLY veceivers and cosmic nofse ntations
at conjugate locations ghould bo within the resdinsss capae
bility of the verification sysbem.

under 4 partial test ban,
fort of tests that might be car
grommd. ACOA fools that worth
teat opevations will be wern
spatty ar random coverage by AKDE of many renote sress should
suffice provided dus sthention iz pald to other intellfpens
indicstors. This contraste with intent of provids
covergge “ea uniforn a8 pogsibie¥ reTOtE ALe
ranges of altitudes, -

| Gapurslly ACDA comcurs in APTAC's rocommendations
with respact to fuproved coverage ower the HSER and China
and would in fact like to gec further attention givem to
additional improvements tn this coverage. Most other mod-
iflecations suggested by ACDA tend to be in the ddrestion of
- reduced emphasis or pricrity on rewmote aves coverage. AGDA
particulearly expresgas interest in the gatellite capabilitien,
not only because of the extended coverage they might provide
in deep space, but because they gppear to £ill in the
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altitude vange between atmosp mm ad wery~high altitudeg
which othervise can only mmwmw additienal
deployment of stxzfma»based technlquen.

yeh -

The verification system requized wuder the 1imited
tost ben tresty must be supported with & eontimued yesearch
effort wndex praject VELA. ACPA gubmits these general comments
reguxding the orientation and emphesis of the VELA program.
First, it is essentlal that VELA becoue move systems-(as
opposed to teclmiques-) oriented, Second, the sltitude range
between 0 and 20 kilomsters nhm:m be mm specifically
within VEIA's purviow. Third, the organimational separation
hemmmthemmmﬂdmhmtmm
other should be dram more clearly.

ACDA further rectmmends the following specific
sugpestions be implomented thrpugh the various branches of
the VELA program:

| um@mummmuummmmmmmmam
following projects be given 2 high priority: ‘

1, New methods for foprovisg the effective
signal~to-noize vatio at acoustic stations ghould
:ﬁﬁ:nﬂm ad existing techniques should be

2. Davelopmental work on the afxeraft borne
ganms ¥Ry spectrometer should recelve all ths
effort that can efficiently be applied to it.

3. The ballopn-borne spectzumetsr program
shiould be funded with the objective of developing
sinple snd valiable eppavatus that can be flown
ﬁm axiat:ing weather stations. In addition, .

aokground information should be obtained through
a ;aragvmn in which flight:a are mude at frequent

NND &o 4@ b 307




The VELA HOTEL gmmqynwn:ﬁnnmbﬂjmanniuua 88
piennod or perhapn be eccelerated. A veasseppment
of the threat from despespace testing should bhe
mada-and itz vesults incorporated into futuvs
VELA HOUEL activitica. Alss 3 serious study
should he devotad to poseible contributione which
VELA HQTEL > make to the detection of
exployions eeour &b altituden now policed
by nthﬁr-&aehaiquas with a view to placing wore
éﬁaﬂﬂﬂhﬁﬁt on the gatellices,

: - study should b X
gﬂﬁbianiﬁf datnatina dﬂhﬁtﬂ-ﬁkamrunﬁexuaﬁnr
tests, It appoars that the most efficient way
ta}iﬁnﬁtigy'aa:unéatuahnﬁ ﬁ?ﬁﬁn is to aend a

ﬁhﬁmﬁaﬁl aaananﬁx&tﬁnﬂ #aﬁkaiqaau. anﬂ %ﬁgﬁnﬁiﬂn
gxﬁhinmn,

: ih,n;@aﬁgt aﬁat negauiakiﬂg
&aﬁﬁwiﬁi&agatmeé.ﬂt extending the pax
ban to Inclode un round explogs :
at & iow level 1o the weer fature, ﬁﬁﬂ&xh&lﬂﬁ?ﬁ&
that cavipin gbiectives of the VELA UNIF
program ghould be poaved st & more mnzansa ratn
in srder that the US be techulcslly prepaved for
any vevival eﬁ'iaﬁaigfzgﬂ_ﬁhnn ACDA faela that
the ﬁﬂiﬁﬁ emphagis VELA WNIFORM progran
ghouid be placed on identification of evonts at
epicentral distences greatar than 2500 kiloweters.

It iz furcher mecommended that:
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1. The manpower and e Lpment resources of
the VELA UNIFCHM field teams should be smployed
in the operatfon of ngvel types of avways, (For
example, the utility of mrydys with dimensions
on the order of hundreds of kilometers could be
investigated. Also arrays might be get up in
wines or caves.)

2. The effects on teleseiswic signals of
locel geclogy both at ¢lw seurce and st the
detector ghould be determined.

3. Arvays should be built 4n whieh three
components of esrth motien srs vecorded.

4, The possible utiiity of & three dimen-
simnal, three conponent syray should be
invegstigated.

. 5., Thoge studles which ave concerned with
mmmtafmﬁazwﬁ;mﬁd
xatio through sophisticktad date processing phoul
be pursued with much more vigor than 48 uow being

soeen botton instruments cennected €5 land based
:emtaﬁylmamgmmwgimaht@
rity, (Instruneuts of this type #ould be of

7. The magnitude~yield relsationship ghould
be better established god further study devoted
to the problem of explaining the great spresd in
anplitude for a giver event st a fimed distance,

8, The effect of the wediwm in which an
mdergramd explosion otcwrs on coupling should
be better establisghed, :

Surely other worthy problems could be added to
this list, some perhape degewving a higher
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prdority than thase listed, A(DA fesls the
immsmﬂﬁeramnﬁmtmmm

In azcord with the suggestions and coovments made

above, the following general recmmmeudations ave swbmitted:

1. AEDS be augmented alesg the lioes proposed
in APTAC meawrandum of August 5, 1868, with node
muwmmm&mmm

nﬁdt&e'pﬂnﬁtymmmmmmge
low until the voguits fron this program
¥ predicted,

2 m‘ammhwmaﬁmmm
mmﬁmﬁs ammw, m&
m@aamummmm Hish priority gh
mwmﬁmmmmmm

4. mmmmmmmm
:'u&&hmmhmmmﬁt!mw—
spa : mme&mammm

mm‘amam as well as with the output of
the AFDS.
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