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TM.a neeting o.'"3s tho enl•1naj.ion ot Governor Stassen'S suggestion that, 
the U.S. explain .to the C..nsdia.ns in Ott:&-.aa tl.e teChnical obat.aales t ·o tl1c 
effective monitoring of o test l intitation ' grea>Jent in the .ubsel'!oe c-f near
.si te iuu?ection anl i n:Jt r\IJI'l(.'fltat.ion . 

As c;b.a.i..rt:ian of tb.a meetin& Dr. l onpir opened by ~171Cli'i.tlg the Ganodtan 
eon-cern. ovOl" the e.f'fec:t8 on health o.r c:ent1nued test.i.'"lg "cd their notion that. 
pel"'hap$ Rn agree!lteut to Ul!d.t the ~unt of l.nt..ern3;.ion.aJl,y ~l.gni!icant fiiUJion 
produet:t di.spersed by tost m:plosions could be aorked out. 8..,:)ng tile nu.c:lear 

-----c~s prior- to .r.greel<leflt on other diual."JMMtM:Clt meOJsures. Ho called upon tbo tofoi , 
\ CC/R U. Ji. to c.:xpl;l;;i,n the r~.aoons behind ~t~ po&ition that a acr..aratc- test l~tation .b......., 

1 \cow ~o(o) .f£;;../.9'•,t rl /P... i"j; f;;' ., 
·. Annl- --r-- . .,_." ::!1 ~ · 
1 , , \ ,• .D.u3troyt4 ..in lt.\VR " 0 F {. 
\ R6•-j' -;-=. \ ~- -; ~arq to l:'l l ~ ~ . 11=-:lA<'<>'Yt!£., llol~.-? ~\)/-.,._ I '-"' tj .... ·-- F f) .......,. . . ... . 
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.2greP.tr~.nt ftV;).]d not be tCC!1niC6l ly feasible . F.e :.tt"'e:t:SeC. tM t..eehnic•l p U:"posc 
of the- ttect.ing. 

\-li t.~ Dr. Lo."lg(ji.r 1 rl con:)ent, Col .. ¥1ill:is offered a few general remwrka oa 
the t:tpp:t·cach to nucJ.ca.J· ditarmMment being "ken by the U. S. Oeleg~t1on il'l j.ondon .. 
!It: :nent.;Lct:~e.d the bas::J.enll,y daftmsive philo.s<:>pll;l ot tho lf.S . mi l:ltaL7 effort 
and cnqJMsiz ed the d.11neer that woul<i result f r 0tt1 a •.rcokcned u .. s_ military 
po~ture. On the oth!tl' hm'd, he s t reseed tbe Ul'.-.ccept~bil ity of ;,;.n unclv.!cked 
nm~ race. ffe restoted t.hc 1'ead:lnes-s of the U.S .. to lltr r.o on t est cess.at1on, 
test rnor~t.o:-iu:n or te3t l:lml.t<'tion, prcvideC tl\e col:di.tJ.on.s orc.rc appropriate, 
i . e., i&';lle::cent.atJ.oc of a»t eguerded agrees;.e:nt.s to Ce!&:le production of fi.s:dor:
£ble -e::.at,.e..r;..;ls f<::r -,.-eapoos ar.d t.o transfer increz.c:ltS of past productioo to 
1nt..e:tna:t>iO!'.ally-b-upeniacd stockpiles . In the ae..-,U.-o, ve were pr epared to 
1"6aeh egree:;.cnt on r eg.t:J'\.J":at.ion and lb:itcd 1n1.eruat.1oo•l observor.-tion o! testa, 
as well as to excercUe roe:trdnt. .in testlng. Col. lr.'S.Uia concluded by 
BUJIIJ!Uri-zing the Soviet position on tests a.nd nuclear dJ.oal"'':)S!rlent. 

l1r. Johnsen pOinted out t !U1t tha primary re4(SQO tor tho u.s. position ot:~ 
test l :Uttitations w.;~s ttw nc<:ciJoity £or ha.viug tl .!'roc 1\.and to develop improved 
"''o&pom~ 1oi.tb which to countor tho rormi<iable thr<1at posed by t he exiatine 
Soviet t melear caf""bilS.ty and growing nuc.t.ear atoekr>1le" "!'1)6 other important, 
but seconi.;ry, .:rca con wau the infeasibility £rom the technical st~poi.nt 
ot ent.orci...Q; a tost limit.Rt.ion agreerent at the pre:cnt tiroe . Ue a:tph.•si:t.«l 
t hat u.s. nuc.lear test:i.fla tl3S premised on the conviction that. test~ at tbe 
current. rate has not bad and v1.ll n-ot have any apprcc1.ablo et!ect. on bealtb. 
He soid tlla't. tbe U.S. reeotJrlzed 't.he sincerity ot .. ucl1 of t.hc public ooneern 
O'fer poss'..ble do&lger tA> boalth fr<>Cl continued tes~a and bad attcq>tod to allay 
tbis ccneern oy pleda~ at ll<!I'<Q>Iia t.hst future ~cstl.ng voold be conducted 1n 
.=ucb. a i!!i3r..r:er as not to i.nor~se worl d radiation to I!IIOi'e than a trtiction ot 
1;he levcls considered do.ngcrou.s. ne.forring 1\lrther to Juu)ex. II 0'£ the U.r..nruda 
Co~tr:IW'IiQ'J.e, l·U". ~Tohnson noted th&t tbe sttt.ten~GJlt on the )"Jl·eseat 1n;lbil1ty to 
onforcs a teet li.roiation ncreP.m(~nt . .tor. t -eclmical t'OD$Ous was lnsert ed largely 
11t t he beho.st of th~ U.X . os j'llLit1f1o&tion f or t he tnd.tch in its pm;itioo. 

Mr. John$on said th.ot. th.o Ca.Q.adian ~ibae:sy r.e1110r'Ond.uo gtven to the 
Oe£Xl.rtlrlcnt en AprU 18 speci!1¢d three l'l'..ain que~t:L.on!; (1) u.'1iier \o;ilat circu:m .. 
otances ..,uld i t be dl.t!icu!t to detect total :;ield; (2} why 'I!Ould it be 
difficult tc detect fission product yie1<l; ond (3) could tbe u.s. in conne<:tim 
"'i.th o. tes& regl..Stration arrango:~~ent, sa.fely &ivo out. cet.1,!eat.e& of the fia.a1.on 
p:o<!ucbs: llhl.cll would be r&J.ea.sed fro• a t.est ~rie• and ""hich liOuld be or 
iutc..""'national concern. 

Dr .. l.ongair stat.od. th=.t even i f 3gr"<!:!lrtfmt wel"e reaChed on c~e:s31:ion of 
future p:!"och.1.etion fox weapon:. purposes, it ~u.ld 8\111 'be p:>s sib1e to test wi th 
N.n.sion.'!l>le 1':13tcri~l f!lreuc'~y on hand. Be stres$ed thnli t.ho prir1cipl.e oJ' te~Jt 
l1.mi·Mtion -..a~ for tho Cnnadians one of t·ed,~ciltt~ t h<' d~nger to he-~lth • 
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At t.h1.s pOint, t-4-. So:-er:s rc--sp:>c.)dcd to Cf'lE!at.i o n (1) abo·;,e.. :!e rel.::tt.ed 
t l'.et t he U.S .. 3\.0ni.C cnere:r detectioo S'"/Ste.lll 1.::: JtDdo up of four d.i!ferent 
~t~Ods o£ detection, viz, sc1smic, accm1stic, eloctro·re~b~ctie and nuclear 
<1fl'brls. 'Ih<! s eism~c r,.cthod is design~ -'lnd i.n!:tal lnd to discr.im.lliat e aga1.not. 
oee•n ~nu·i, earthqutlkcs, ot..c . Ita e!fi.cienc~· is dcJWJ'Ident u r..on significant 
y1~ld, good 11C',.oupJ.ine" ant!. lo~ bacl<grcund.. The ~H~COU&t:i.o :~y.o ~e:n i-s orie:ntl-td 
t,n"'"at'd t.he USSR, .1"1.lt.cra 1.n ~~ "'-ay to cl 1tul na t.c biiokeroUI:d,. .stnd i s bs sed on 
v.arit:.tion~ in atmo.sph1.·l'it prct;:;u.r e . Its e f !ioieuc.y ia dut.erm.Lned by puJ.~e 
du::·otlor.J .I..eve.l of baekcroW\d1 yield, hE=.:ight ot' 'burst, moteorologica.l oond.lt.ion..:l, 
etc.. St·ill very much i .u t.he experL•l~nt~.! sUge 1.::: the cloetr o-itilgnet.ie n-.etbod 
wh.:ich, vhen equi~-ent. o.nd ioter!ereftce pro"!:lcJIS arc sol..,.ed, will eS-tnlbl1sh 
the "ser.on ~ of t.bo nt.tclo6r shot.. 'll:.e 1a.6t. net.hoC, ear.1pling nucl£.-ar dobl·.ls, 
is depe:r.dent. u;>on prior notJ.ric;rr..t.on, .favorable w:teorolog ani tikely intorcept .. 
It !llrnish<1S the o~ pooit1ve proof U>at seilillll.C, 4CC:OUSt1c ar ele<:tro....,g;>etic 
p.~eoo;r;~ were nuele~r 1.n cbi.raeter. In su:t.Sl8.ri.Ung the wor th o£ each of t.be::o 
lt.etllods, ¥.r. Somers 5aid that se i:s;tl'.ic .,..,s good .tor detecting ~Qnroter, 

undcr::;round or low altitude shots but FOOr !or l\1tlb aJ.titude sbots c r for 
shots in highly $e1f:mlie • rene:l aecousti.e wa.s nood .for Jnod1UA to high al titu.do

1 
:0:.£ hig.h-yi.e.t.d s)lo t~ and poor f or very h1gl1 al t1tudo, tu.\derwater, Ul'Xierp,round 
t~nd l e W"-yiel d ahota; cl.c<: l;.t·o-magnetj,c l.s still cxporirn.-msl and 'Utrrcl.iable und 
mtcleat· is cxcol! ttttt ~:l :ton~ oa t~n inbereept ia ~di: but poor for detentdning 
t.i~ t:.ime and ]}l» c<: of a :~hot . Hence, th~ Ci t'cum3t 4nef!a under ~hlcb. it 'WOuld 
bo questi.cns.b.le N.hetl\cr 'WO would be able t o dQtoct. the .f~ct of a nuclear 
O'XJ'losion or it" tot ol yj.eld ore «here a shot 1.8 oxple<lod •t a ve:ry higb ol.titudc, 
tl-.o test locst.ion is W'lfa'W>rable or uns->~pe~ (e. g. Southern 1-:em.is:;:b..ero or 
A.nt.arct.ie), t:te te3t.ir.g operation i.s caref'ull;y st.ac,ed (e .. g .. de~..r-<letion of 
obsol ete nsv~l YC!Me.l airwl:Wneously W'ith unden.--at.or expl.oaion of a. uucl.ear 
dC't'ie&)~ t ·ao or ..-.oro shot-a oro aet off s iltulta-neouul.y, or t.ho l!':eteo:rology 1.a 
adverse. ~r. Sor.era cit.O'J o !f:W ex:ar:~ples of SoTi@t. uhots which ~ere un.sati.s.
tactcrUy r ecorded by tba: dotcetion sy~ttrn~. iie ldded, · however , that he did 
not. moon to clepreei.at.o tho ~ysbe!ll\, which "''as cer-toinl.y wpabl B or detecting 
Important shots ln ce:rtt'in DrcuG ot the worl::l ~nd would foroe t he So· .. i ot$ itlto 
clbbor~te et £orts t o avoid detect i on. 

ln res ;>onsc: to Dr:-. l..onguir 1 s qu~stio:o whether: tlw encrgr or a high 
altitude l':'!ee~ton explosion wou ld not r~ch t ho l<»ter lttr.csphere. a.nd be recorded 
in sor':!€1 t:l3l'.l.:X!r, Mr. SOJOOra gave his opinio.n t tw e. .t.n tho :-~rifled. a t mospnere. the 
explosion ..:oul<i aot crea.~e a 8hQck wave ~rv.l hoocft l\'Ould not. 00 d ete·cted by tho 
accoustie S".fste.;;:. Seis:d.c uould r.ot. record tbe ebot oo.r would the~ be reacli.lJ 
identifiable debris . Dr. Long.;Ur a sked "3at vas t.be d1:.,1ding line bet. .. .r~en 
_i,_., an:! !>4;b al.til.ude axplosions. YJr. Saoero and Col. Hudjil.ns indicated th•~ 
high .sltit.ude tor megaton devices bt;zan ilt ~bout lOO,o:n teet. Dr. J..on&air 
asked how .sccl.lrat.e.t.y tho U. S. detection systccn could measure the total yieJ.d. 
M1·. Somers said t.bQ acewacias of i nt.el.ligence e&tLr.atc:; normally c,·t~ry a 
1'6llllbilit y of a factor ot two (if. t he S'JStem rC®l"dCd l• one megaton expl osion, 
t.he explosion in fact rn~'Y ho ve been eithct· G:.. ::;-rou.L an 500 lt.:il<>ton3 or a s 
tp•ea.t 93 t~ Jn-~gaton:; ) but t hUt· t he rel inbility of 'l}hG yield .t.i~~re i"or e~teh 
ghot is Ct$-ses!led on. ~n :l.nd.lvldu.'l.l b:asi.s. fa c tors o.!foc:t1..."l.& the rcllibil ity 
31"e the ntll!!he:r o.t' $iena .u: reeoivod , t heir str angth, and the number of »~eth.odG 
by which ).n<licat.or-s ~.re t"~Co1vcd • 
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~\t thi S poirr-.. , CoL Uof:t :tddrcs.sed lili:tsclf t o que-sti on (2) a.bo-Je, i . e . 
the reosc~ ·..,~h:r 'thE:l' yiel d. of fissi on pr<.Kiucts t'l'O;tt a nu.cl '::ar te::>t '-"'uld be. 
di.ffic,Alt to detect. Col. Heft sa.,i.d his a n5"er ~as b<ls ed on the fol l owi f'-G 
a3$U:I\_Ption~~ ! 

' 

L Th.e majc~:· SQlJ!;"ce of .fiu:->ion p::-oduct::: :Lt. the 1"ts.!;g3t on.-cl.:tss- of weopcn::;; 
· hence> w~ need onl y t.o C:)t:sider these. 

2. The yiel d of ·a J..l ll'iegaton- clas s weapon:: der ive s partly from fissi.<m 
· and partly from. ~ion. 

). Pb.y'sical detection meth<Xl:; roettsux·e t he total y:ield. 

lie .s.aid. U1at .if th~se ~ss;,;,.,-nptions ar o3 accepted.J i t must ·be. cono:;l OOed t~t 
intorm~tion on f i t>sion y:i.eJ.d must come i'roln -lnalysis of nuclear de-b:t' i !l., !h~• 
are t~..ro way!J or t;oing about this : {l) det eritd.ne t he absolute f ission yiel d 
.f.'ro;n debris aro.-'ll y si s ; or (2) deteno.ine tb.o ratio of f'issior.~. yield t o 1\tsj.on 
yield fr® debris aniOl ysts; -.rh:lch r -atio wb.en e~bine:l "With sn i.nd~pendcnt tot.al 
yiel d llleavu.~e CO\\ld be ust:td t o deduc e tho l'i !l:ti on yi cl.d. HtY.teve.r 1 Col . Ro.f t 
nct.ed,. both of t ·h<lse m!lthods ore i.nadcqu(lte. Regarding the fir~t ntethod 
{3bsolt:.t.o ,>'ieJ.d from debrj.s .snalyni.a),. he pointed out that debris c c:ru:;ist.s 
of oondensabJ.e r esid:ne i'r orn the te!i1i., By :Qna~·nis w~ c~n determ'!.ne t he number 
o!' fissions per atom of u;:anh.u~ or per a.t(!m of plutoni'Uol or per atom of iron 
or per otoro of atl)· of a nu.tnber of poa:si bl e C¢il19Qnents. liowe-..er , unless ~1e 
lo:l:OW the original total number ot; atoms o£ uranium, plut onj,u,'l'l or i,ron in the 
weapon> we cannot det.~.rrn_i.ne the tot.al nu.-nber of f1.ssions wl:rt.eh .hov~ oce-.:trr ed. 
'fhe o:t:lglool 31!lount of m:.;ter is.l in ~ f oreign we~pou are unknown; tb.eref.'ore; 
3bsolute fission yield Uet er.lllination tails. As for ·t .he !:lecond mctt~oe (fi~sicn
fusion l"atio fror:Q de briG am'llysis) > Col. • .' Rett stated ~s fol.lO'W'S. !>ebri s 
contains condensable re:'lidue$ o.t a t.est. The. pl'Oduct·S of. i'ttsion reactiOllS 
~re such things a.s ~lph3 parti cl es , t r iti Ult\ C~nd neutr ons_, which do not condense. 
'therefor(:, the debr is s amples contain no direct i f'.d5.catcr of the a:n.o-.mt, o.t 
fusion ilh:ich mi'\y tltlve oecur:red . An illd.i.rect ilrli.cator of' f\J.."Ji.on r eactions 
.wy be the r€~ ction products produced f'rom tho boavy cJ.~&nts bs· high energy 
neut.rons .from fusi on. Ro;..~cver, t hese pl'Od'J.ct s rep1·esent ou.l7 a fraction of tb.e 
t.ot~l such lleUtron.s which n-.ay h:we been prOd.u.eeti and h~..nce ~n only be ~$ed to 
set a :t.over l.ini:t. on the £usion-en~e;t-to-£ission .. energy rati o.. If the high 
~nergy neutron r~')8Ction produc ts t ell o.s that a. m.ini."'D.lrn. o.f' 5% of the <ll"ll:lrgy 
crutt.e f'rQ~ fusion, and i f we 8:o,rsume t he existence o£ t b.e- pos~ibility t h.a t alJ;.ost 
100% oi.' the energy nmy have c <mte· trc~ !usian.J then the ~ertaint;y a b;>u.t t he 
fusion-.tiBsi on r a t i o :L~ ~ fac tor o1' almost 20::. . 'fh~rcfore., . one could not 
dispr-ove ~ s~te';OOUt by t he OS&~ that only 100 K1 of a lOMl' t eat ws i.'issi on 
~f they cbO&e to misrepr~s~nt t he actual fi~sion yiel d . 

fu" .• ~cKenzie i'ISked j.f anollnts of heavy eJ.ement neutron c~ptuxe pl:'Cducl;.~ 
oould not. be used as an j.rtdex of t he £usicn y'l.eld.. Col. .. He f;t.. replied: that 
tbe s:noufltS of thO$& aJ:·~ cle~nc!ent. <ml s · <m the numbar of r.eut:t·cns •.thich ~ctu<~lly 
e.ut~ed the heavy-mat erla l end still l eft you without .i.nf'or roation on t he nWTlo-er 
of neutrons which had not ieft the i'u(!l .. 
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lk. Lor .gait· asked if "·o we:::re pt·C;~u·ud t.<l disc us:; the Gi:at.!"ibutioJ~ of 
fis:oi.on products tlll'OU..bh t.he ttX>pcs:;:t..ero :uld etr atosphero. Ccl. He!'t replied 
t.hat dlat.ribution !'rol; tho &Lr."ltosphenJ: was the- subject of an i.Jltcnsi:we ex
peril>lental stuc!,y 3~ the preso31. tioe _ Ho 4dde<l tb.at- U"' ~l'Opospher!.c otoroge 
t.i:t.c- wos short -- on 1.he o:-der of 3C ~·"· 

Dl ' , U,nj~.:lir asked i.t.' it. loi'ould not he f>O!i!ii ble tc Uotcct. ercss dcvi:tM.ons 
f r o:n t ho tcmc ot a limitation agrc<lmcn.t, if'l:lsmuch as i t.. 16 the great explo6ion 
t hat is of concern .!'rolU the health stand;>o.l.r.~- Col . Heft rcfon od bock to his 
s~tencnt on the possibility of being accurate i:l ycur meas-ur~ents o~ 1'1stion 
_r-eid onlJ' to \l'itlilil a f..tor of 20. 

Dr. Longai.r then asked how Mclean" the •clean" •--onpon.s were. Col. lNd{:ins 
said t.b.:l1, we can see r ight. n()l( reall.y clean wenp<Jns. llo not..ed th.;~t at the 
L.1.st t ent aer i es fn.llout had be~n great ly l'Odttccd by modifications in the OOmb 
<iGsign o.nd the method of fuine . In thin. connection~ bo noted, the Q.l:)l}()unce
ment o£ t.he f i ssion yiold £Tort. a test m.l.c;ht.. disc lose cla!lUJ."ieC weapons datA. 

Dr. Longa..i.:- asked- U ae:eeas to the testi..ng site would glve as :;uch 3.8 
25 per cent. accuracy. Mr. So.ers s aid l.o obtain accurat.e u.o.suremcnts evGn 
frotr. a position near tbo tost ing site wo'Jld require r at.l.or al4horate in.st..n.t
nantt~tio:-1. 

Dr. Arnel l i.J~terjoet:.cd t h..'lt the exi:Ot.in.g $ystem could not detect c.x.plo
s ion.s in tho Sout hern Hcm.1.Gphcr e ~d a~kod., rlwtoricall.y, \foo w3s going to 
pay for the extcr....sion o.t the syst em to th:lt area. 

Captain L:lc-as asked. 1.! the ~unt. o! pot.entUlly da.r.&o.rous :raliout 'IC'&& 

C.irect]J proport.i:>na.W 1..o Ute s i ze cf t.he rleviee t.ostG-d. In ot her words, 
...:ould tho ~losion o! 100 weop:>ns of 10 K'f yiel d produce t\8 l'I'IUCb dangerous 
ro.di.otion as n l mee.,ton oxplo:>i on. l'lK: an::a:er to this Wljil g~nerally &ffirruA
tivoJ olthoueh it wa:.; suggcstod that since srM.ll weapons normally h.')ve a 
higher percentaee of !iooion than the lorner ones i t could be expCeteC tho.t in 
t oto t he t.ta~;;io:t pr::xb.lcto b-on the s:r.all wcapo:1s would exceed t.;,ose !'roll one 
larse we.a,pon ot equiv::tl.eot tot..al yi6.ld . Dr. Arnell noted., however, that tho 
s-ell - yield surface shot WtlS safes1. from the po!nt of vi.e:w Of t~.e be31.th Of 
people ""t in the vic1n11.y of t he shot. 

)1r. Co~bell a.:.;kcd liS t o t he fea:;ib1lity of givi ng out, a!i part of. o. 
t.eat l·e£1strati on schcroo, <!stim:~tes of tho totnl 3.ll:ount o!' fission :pro<..\lots of 
1ntcrn3tior..nl concern r esultl:ng i'rom " test series tc Qe gl.von eit her be!o:e 
or .a.rt.cr t.he seri es . 

Col . Huci.gi."lS rcp1iod thet althaut:h o.nncunei.:Jg t.t:e total fiss;..,!l yi.cl.c! 
o; a test. :;.eries ";."Culd not reveal a::i rnot:h \teapoll$ design detail as would the 
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rumo\UlCCmcnt o l' t.he f ls:::ion ;,.-ielti oJ' each sho1~, it W(ll,:}f) v~·ovl.ce infvrn.)t.i,¢n 
on t he ~~ ratio of f~.::o:;lon l'iald to total yi.eld or the ,.:ear..ons t eatcd 
du.:i.n.g the sel·1oa, a nd tt.ercby r0\"C3L so:ne design 1nfo.r'!I\Ol.t.ion . Col. Huc:te..lns 
also mted tMt by ~ to announce e3tiF.ates of !io3ion yield ne woul<l 
h<.\ve to contend 1o."ith ebaJ'&cs th.o.t. our estimate:. •Ere too 1o .... o:r t':la,t. we wre 
releasing aJIOunts ot fi:otsioo produ.ct.s dan.cerous tc hc.;1ltt. There is also 
the tech.'tical p:"'bler.: o:" dccidinc where t:o draw the Uno bot..wee:~ on .. sit.c and 
o!'£-site fallout., or fallout of int.&rnt~.tional ccncorn. 

Dr. Lon.ga1.r thrutked the U.S, group f or i.t:; presentai..1un and the mcot:Lnt{ 
ended ot ll:~O A.H. 

S/~E:CJo~o/~h/pO 
!5-3-$7 ·v· 
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