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Ali.adzed. Me I1UJ 1lenuvrJu, and ~ 1 p1..ann£d foil 
the c.eJC.eJ11OnLe.'J .i..n. San ~ on, hlcvr.c.h 22. Y OUlt 

co~ aJte welcome. I ho~ tne<:Jh UJi..t.h yoUlt 

pltecedi..ru; plC.eAeni:.a;t.Lon PIlOp~'I. Twelve Oil t.h..Uc:i..e£n 
mi..rud.e.'J ii..m.e allOl.lX1J1Ce doe.'Jn' t. c;i-ve much. Iloom 
foil e1.a.bo!t.O.h.on. 

A~ CO~OM on JteCei..viJu; :i:.JU..A wel.l 
e.aIUle1i. auwrd.. We aJte .l00hiJu; f.01U.lXJJl.d. to .6eeUu;. 
you i.heJte. We ex.ped t.o be /-lyl.ru;. .i..n. {.;tom 
flonohdu ao we wi..ll be v~ OUlt flawai..i.. baoed. 
.6on .i..n. Mcvr.c.h. We .leave helle FehltUaJtfJ 25. 

1 n caoe you uxm;t t.o JC.each. me .i..n. 'II~, the addJc.e.'J.6 
.L6 : 

Dr : Steven R. Strong 
Kaiser Lahaine CI inic 
Lahaina-Maui-HI 96761 
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IIIE O(OU///I A/y'D PROPERT/ EJ' or D/ ArfJIYD 

/I M StAoru;. 

fll)t 1temaJCh..6 aJte dUtecte.d. to :l.h.e lJhad.ed poilion of. :iJLe t empe/I.ai..wr..e

plteMUIle ph.a..6e di...at;pr.am. o/- c.aJC.bon. TfU...t, i-O i:.h.e plteIJlJUIle tenzpe/I.ai..wr..e 

It~n i.h.a;t lI.XL6 avai..l.ab1..e j.olt expe.;Wneni:.a;li.on in. e.cvr.J..", / 95". /I eJ'C.e 

ltepltoducib1..e diamond lJyni:.h.et:J..IJ· lI.XL6 accomp1..U.JLed. .I..a:ttvr. in. t.h.e IJCJille 

",eaJt. 11eJ'C.e alAo aJte t.h.e coruLi..:i:.LOM j.olt 1J~¥m; ind.J..LobU.aL. '':'" _ ........ :... 

ablf.a6i..ve dLam.ond. 

J n t.h.e e.cvr.J..", expeJti..men.t..o on di.amond IJ~, t.h.e fVr.d dilJappoi.n.t..

meni.. lI.XL6 t.h.e f-i-n.d.i-ru;. i.h.a;t at.. t.h.e avai..l.ab1..e pJ'C.elJIJUIleIJ and i..R.mp~, 

rpc.aphi...i:.e. would. not tAaMj.oltm to di.amond, no mai..t..eJr. Iww h.aJr.d.., /wt Olt 

pJ'C.01.on.g.ed t.h.e IJquee~ applied. J ni.h..alt..lj, il didn 't lJeem t.h.at.. cpta.,ollie 

1JIwu1.d. have been much. i.n.conve.ni..enced to puch.eJr. ilIJ /-1.at.. Ae.J<.af!.Onal.. 

c.aJC.bon nei..IJ a 1..ilile and t.h.en J'C.e0JUi.e.Jr. ilIJ i.a",eJr. dach.i.ru;. a bil. the. 
TAe appli.ed. pJ'C.elJlJWte /aVOlted t.h.i-O ~ .o.i..nce t.h.e vo1J...une o/

dLam.ond i..o bui. 21 JJU:iA t.h.at.. o/- rpc.ap/U.;te. Ev.i..d..ent..1..", tptaphi...i:.e. Cl'C.'flJi..a1..IJ 

wou1.d. have to be t.ak.en apaJti.. and. Jr.eaIJIJemb1..ed molte to OWL 1.i.h..i.nr;. 

Folt exanzp1..e, cextai..n. c.aJC.bon compoun.cI.IJ can, b", appJ'C.OplUate ch.em.wi.JUj., 

:; OlJrcn" '~I" I.'v' C be peJ'C.IJuaded.. to Jr.ei..ealJe f.;tee c.aJC.bon. A1..IJo, t.h.eJ'C.e Me 4o.J..l(en:/:.J.L tdu..ciL can 
1;'.; ..... v I , \ ' • .:', R ~(3DIV 

L ~<:o r-n oi. l t ~ O"" t.ak.e c.aJC.bon f.;wm one p1..ace and pui. il doun in. anoi.h.eJr. w.i..i:h. t.h.e h.eJ..p 

C'Ro'R~:l oe~)cnl" ' lt) lIr-! '! !(.) of.. a tempeJC.ai:.wte cpc.adi.eni.. Olt b", e1..eci.Jr.o1..~, .if. t.h.e c.aJC.bon -Uj .wn-
• ·J:'\ /V I (.. ( 'r> ", \t '(' 'Jr; ! ... ;, 

Ij" S I)/ tJ t Jont;.. 

a..) /'.! l·: "' ~. ) C"".., ". ~ r 

CA R '?;,o"l1~~ ' ,- ,;, ,.:.; ',;; , 
• I .. · • · 

S'n L'T<;"I O ")l. JOFS 

~ ~Y OJ=?()V.s S I LICA, €< 

~\ NE'RnLS 

C) ~E' J:Z'F!.I)U oS I~')r:. Til I.S cot 

ALLOYS 

i.].ed. Ail of.. t.h.eIJe Jr.eact...wM ~ C}lcaph.i.t..e at one cdJnolJpAeJ'C.e, but.. 

undeJ'C. a pJ'C.elJIJUJ'C.e t.h.eJUnodyna.mic.aU", (J.()lC££.CJ.ble to di.anwnd, CaJtbon i.IJ 

dep.n.i..i..e1.", ob~ to (.oltm dLam.ond uhen ;t;..ucned 1..00IJe, Olt IJO il 

1Jeemed.. Bui. c.aJC.bon had. not Aemc.cL about.. t.h.i-O IJO il j.ollowed ilIJ PJ'C.e

diJ..ect...wn to j.oltm tptaph.ile in. all calJeIJ, lJave two. T Ae JteaC.ii.on of.. 

ni.ch.e1. 1te1.~ J..i..iJU..u.m /;tom LUJU..um c.aJC.b.i..d..e pJ'C.Oduced a pJ'C.Odu.ci:. 

t.h.at.. c;ave an e1..uIJi.ve JUn.i.. of.. dLam.ond in. t.h.e foltm of.. weak X-ltalj diamond . 

d.if.Pr.ad-i-on.li..nelJ, bui. diamond ~ welte not lJeen. 
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TIl£. ll.em::.:Uon between rptaph.i.i.e and molien .uwn undell. plle64Wte r;ave a 

momeni..ou(y aruL excep:ti..ol1.al ll.uuli:. becau4e 4eeabLe, l-eelabLe c.lUf4i:.a.L6 

l-.oIune.d hav.i..ru; :the capahilJ:.Jj. 01- 4cll.a;f.dwu; evell.~ .in. 6.i..$fhi:.. 

V ~ conv.in.ci..ru..}. Bui:.. :t.h..e .i..n.i:.eJtval be;lween :the ~;f. 4'Fti:.h.e6.i..4 and. 

i..i:A pll.ool- of- ll.eplC.oducibil.il1J !w.d i..i:A fuil 4hmr.e o/- 4U4pen4e 101C. :t.h..e 

expeJWrlen:f.ell.4 • 

The expeJLi.men;i iA qui-te .oiJnp.le. AU~ pLeCe4 of- <)Aaph.i.i.e aruL 

GnIJ !£JVWU4 mdai., OIC. manIJ o{ iAeiA aiLolJ4, alte 4:fm::h.ed .in. :th.e 

plC.eMWte cell. A CJ.J.Jt.IterI.i iA PM4e.d :th.!tour;h. :t.h..e pll.U4wU..j-e.d d:.acA :to 

h.eat. i.:t 1..0 ahoui:.. /4rxf C uAell.eupon i.h.e mei.a1. rpaph.i.i.e 41J4i..em nzeil4 

1..OC;eiJLell. at. :th.e i..n.i..e;ifacu f-oll.mi..n.c; di..amond. .6poniarLeoudlJ and ltapidJ..1J 

benecdJ~ a i..h.i..n. P-lm of- mollen mei.a1.. 7h..W piciwte 0(. a nLch.e.l piece 

wU.h. :th.e 1..umplJ 4u.Jt/-aCU .6h.OllJ4 :th.e di...amoru:io collected dt :the .i.ni..~ 

beneat.h. a iJLi..n. .o/U.n o/- nLch.e.l. A liftt.e aci..d 40011.. b~ :the neJJJ1.1J 

boltn CltIJ4:t.a1.4 oui:.. i..n.i..o :the lic;h.i.. 01- dalJ. . 1'he1J malJ .look 1ih.e /.lome 01-

:th.ue, :th.eUt. .6ij-u ~ fxom a /-em miCltoM 1..0 / mm., j.LL/.Jt 1tic;Jd /-o1C. 

ahlta6.i..ve U4e. ij~ .6ij-u, co.lOIC. and. .oh.apu alte cOnVwiled bll tile 

Pll.U4Wte, 1..empeA.aiwr.e, time., and. n..a:t.wr.e. 01- :the 40lven;i-cataJ..lJ4u em

plolje.d :to bll.i..n.if aboui:.. :th.e ll.eac:ti..on. A wide lLarL{je 0/ CltIJ4i..al 

d1..all.aci..ell.i/.J:ti..C/.J iA i:.huA available. 

l/le 1..elUTl c.cd.al..lJ4i.. M/.locia:f.ed wdh. 40.lven;t iA appltOpltiai..e becau4e :th.e 

1-ell.MU4 me:t.a1.4 and. manIJ o/- :th.eiA alloif6 alte un.i.q.ue aJlWflfj 40.lven;i.6 .in. 

alJi.J.L:t.J; to yi.e1.d. dwmond. {;tom di...4/.loive.d tpc.aph.i..i..e. CultioU/.J.llJ , COppell. 

u.hi..dL iA nei:th.ell. .6olven;i rwll. c.cd.al..if6i.. become4 a c.ai..cdljAi and arL . 

ex:f.ll.eme.l'l u;eah. /.loLven;i wU.h. iJle mJ.di..;;U.on 01- aboui:.. Z~ nickel.. DiaJilOILd/.! 

1-01UTl 4Ull.plti.oi..n.r;.l'l e.tMi.-llj .in. :the 2;~ ni.ch.e.l aUo'l' £t..eci..ll.o.l~ expeJLi.meni4 

i..n.di...cale :iJud. call.bon 11la'l be a po6.i..:ti..ve ion .in. liqui.d. {eNwU4 mei.a1. 

40Lu:ti..oM, un1ih.e mod o:th.ell. 40.lu:ti..oM of- catcbon uAell.ei..n. :the caJl.bon 

iA eii:Aell. neuiAa1. OIC. ner;.ati-ve. The ('oltnza:f.ion of- po6.i..:ti..ve catc.bon WM 

ma'l be a pll.ecoru:/.i:ti...on /-oll. di..amond. p;ll.IIza:f.ion. 
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.solid f-e;vwt.,L6 me:ta!...6 aJte not. diamond. c.ai.al1j-6i4. All c.aJ1.hon plte

cip~ fxom -60.Li..J. mei:.al becollle-6 r;;r.aplU..:t.i..c.. Li.h.e.JJ.J.i.Ae, th.e mei:.al 

COAbi.d.e-6, iAon c.a.Jr.h.i..de, ni.c:At! COAbi.d.e, ei:.c. may. be d..eco!npo-6ed wuLeIt 

plte6-6Wl.e by. h.ea.:ti.Jv;., but. th.e -6epaJT..ah.nr;. COAbon .w a1.wa1j/.> <pcap1Ui:..e. 

Di.mnond. f.O/(flV,} i.n. i.wo colllponen:t -6y.deJM, cwc.bon and.. f.eltltOt.,L6 mei:.al. 

Th.eUr. bi.naJr..y. phaoe ~ f-Oll one cd.ma~ph.elte aJte weLt.. /moun. 

Und.eIt plte-6~Wl.e-6 ne.aJr. 55 kbalLO, i.h.e di.ar~ aJte ~ but. meLt.i.ru; 

i.empeltCdwr.e-6 aJte hi..c;Juvc. and.. compo.o.i..:ti..o~ aJ.;te.Jr£t:i .Dlic;.hil.lj. AL6o, 

i.h.e rnef.:ti.nt;. eui.ec:ti..co 1te{1ec:t th.e plte6enc.e of- i.wo phaoe-6 of. COAbon. 

j n :th.e ni.c:Ael COAbon ~'J-6t.em a;t 51t kb, i.h.e ni.t:hel cpwph.i..i.e eui.edi..c 

.li..eA a Wile below i.h.e nickel cLi..curwnd. eui.edi..c and.. a;t a bil h.i..r)uvr. 

canbon con.c.enhr..o.;tin ber.:aJ.l/.)e cpwplU..te .w now the wudab1.e plUMe. T h.e 

una1.1. ~01..uhil.ily. cLi.Jf.e;t.enc.e .w uhelte the d.JU...ve t.o f.OItm di.amond. .w 
ul;tUna;tely. f-eU:.. ili.amond. malj be jJ;1UTle1i. JLi...r;;Jd a;t th.e <pcaphle ni..ckel 

eui.e.c.:Li.c, but. t.ILe ~ aile bl..aA:h, of. POOIt Cltlf6tal qu..alily. 

and 1..a~ th.e t.,L6ual nickel dUn. Di..amorui.IJ aile no}rnu.d.i.Y. {.oltfn.ed 

well abol(e th.e cLi.amond. eui.edi..c. A compLi..ca;ti..on d..eveJ..0p-6 bec.aJ..L6e 

ni..ckel .w ~Ij ~oLu.h.le i.n. ~oh.ile. Cltaphle i.n. :i.JUA -61j/.>t.ern .w 
th.en ~Ij mOlle dab1..e i.n. Ite6ped 10 cLi..cunond. i.h.an pWl.e )jAaph.ile. 

TI-ziA 1..01JJ€/U) th.e cLi.amond. dab1..e :teJnpelta:f.Wl.e a;t 5ltkb by. aboui.. 12°~. 

j n i.h.e iAon-c.a.Jr.hon ~ljdern a;t 51 kb, ~:tab.le iAon Caltbic.Le i.n.:tItoduce-6 a 

iJU.Jr.d.. eu:J:.ec.;ti..c, .uwn-iAon c.aA.bi.d.e uJLi..ch. Li..eo above i:.h..(!Me o/- di..anwnd. 

and. rptaph.de. At. :teJnpelta:f.Wl.e-6 below :th.e COAbide eui.edi..c, iAon 

COn-6ume-6 botil. cLi..cun.ond. and. tpca.p1U.:te {.oltfn.i..nt; iAon Caltbide. Di.aJnond...a 

f-Oltm onlV- a;t t.empelta:f.Wl.e-6 above t.h.e Caltbi.d.e d..ecompo-6i.:i.ion :teJnpeAai:.wte. 
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So f'..a;t in :t:h.,U" :t.a1.k onllj MU1l.-l di.amoru:lo h.ave been. made. WIu;. rwi.. .lallr;.e 

0ne6? The pJrin.c.Lpal f.ac;tOIt .lim.i.LiJu; CJItOwth. in iAe .6lJd-em de.6CJLi..bed 

..i...6 t..h.e 1..aJtc;.e vu1.wne .6~ ocCll.Jr.JLi.nt;. tdten fJIUlPh.i..t..e bec:otne.6 

di..am.oruL. ih.e appa;r.a;;l.u..6 dOe6 rwi.. cJ..U.6e1.lj f.ollow iJu....o vo.f.wne de.c.Jr.e(]Ae, 

hence i.h..e plte<Y.IWle ~ lledu~ i.h..e d.JU..ve /-olt di~JIlond tJltowth. :to 3-eItO. ' 

Tfz.i..6 pltoblem .w .6o.lved blj tJA.iJu;;- diQJ7lOrui. eM a CaIlbon .60WlCe in t..h.e 

plte<Y.IWle celL Small ablC£M.ive di..am.oru:lo aile uoed M i.h..e ru..cUU..eni:. 

CaIlbon uiu..ciL ..i...6 dW.6o.lved in a pool.. o/- moLten. {..eNr.ouo metaL at.. a 

iLLr;.h. i..empvc.a:twr.e and allowed.. to .61lJ.i.m. doan to a cool..e/t §One dwte iAe 

.6o.lt..di..on become.6 .6UPeMa.;luJw;i:.eci wi..i:h. CaIlbon i.h.ai. plteci...pil.ai.e.6 out 

on a .6eed diamond. Tlvwur;.h. Ca/lef.u1- conilto.l o/- tiLe .6u.peMa..i.wr.a;t.Wn 

Jtaie, a ru..ce r;.em ~ Cltif6:I::.aL can be <;jltoun to 6 i..o 7 min .6i..3-e i.n 

about a week. 

Th.e.6e make ru..ce experu.i..ve r;.em.a. S:I:A.a.nr;e iJl£d .6uch. a bd of. theltmodyn.amic.a1J.y. 

urud.ab.le mai..te/t Moul..d have become t..h.e .6lj1nbol.. o/- eve/t end.wU..ru;. .love. 

l'he.6e Cltlf.6tal.6 awltd the oppoJr.:h.J.n.i...tlj to .6tudlj diamond pltOpeJttLeo in 

i..e/U7l.6 o/- coni..ltoUed a.d.di..-ti.on4 o/- .i.mpUJtih...e.6, po.Jr.liCJ..Lf..a/d.lj .6ub~onal.. 

bolton accepwlt at..OITUJ and .6ub.6i:..i...w.i:..i...onal rLi.tltor;.en. donolt ai..ofT/.6. PUIte 

dUunond. ..i...6 co.loJt.le.6.6 and, except /-Olt weak CaIlbon baru:i.6 at.. " m.i..owM, 

d ..i...6 i..JtaMPallen.t /Aom i.h..e band (jOp at.. 2250 A to at.. .leCU>t j rnm.. 

IVil.Jto)/-en. and boltOn i.ntItoduce ch.a.IlacteJLi...6:li.c v,UJ..bJ..e and i..n.{.;tcvr.ed 

ab.6o!tp;t..Lon baru:i.6 wIU.c.h impalli y.e1..low arui. b1.ue co.l.olr..cJ.i.ion.6 lte6pecti..ve1.'I-. 

BOlf..on doped diamond. ..i...6 a p-t'lpe .6emLcond.uc.iOIt, but wi..i:h. rLi.tltoc;,en i..h.e 

donolf.. l..evel .w " ev deep and no ltOom i:.enzpvc.a:twr.e conduction ..i...6 ob-

.6e/tved. 

l'he ex.iJr..eme.l.'1 Jr.li;i-d, lir;.h.t atom .l.at:ti..ce o/- di..am.ond. .i..mpaJli.6 .6ome un

uoual plf..Op~ i..o diamond.: exceplional.l." JU.gh. Deb"e tempe/tai..ulte, 

low .6pecif.i-c heat, 1tema.Jrkabl.." h.ir;.h. :tJuvunaJ. corui.ud:i.vdy. and. the/tmal 

~vdfJ, and..lcud..l." ~ .6i..1teng;th.. j mpwU..:ti..e.6 do dei..ltac:i fAom 

i..h.e.6e pltO peJr.tie.6 .6ome, but di..am.ond. 1tem.al.n6 ex.J:A.eme in ii.6 pltO peJt:ti.eA • 
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» :u I-Olt anvi.J...6 in. rnUU..atwr.e plt~~Wte devi..c~ capable 01- c;.ene.JC.atUu;-
~O 
fTl ~ I ner:vr.L1I- j mer;abaJt p~~. 

rr1 

-_... ..,.... ~\ 

t 

.-~ I 

~J 

/:to Vr.aru:.paJtency and hi.gh. tJuvunaL corui.uc.ti..vilif fi-nd.. U6e /nit hi.gh. 

pOUXVt la6elt beam w.UuiolJJ6. /:to ~ iheJr.l1ZO.1.. corzdJJ..c:ti..villf ~ much. 

ltecpU.!ted. in. e1.eciJwni..~ {.olt keep.i.n.g. ii..nll- pOWelt di..od~ cool... TheJte 

aJte many oihelt U6~ {.olt di..amond.. 

Bob Wen.toltl- will.. next te1.1. ifOU about ~fJfdIU?--6i.~ di..am.ond.' ~ next 01-

6, cubi..c boltOn ni..:t.Jrid..e, Olt bOJr.apn, and h.ow ~ and diamond. CVte 

bei.nr;- U6ed.. 


