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l ... Jetiws •f ... 1nJect 
a. i1ne1.,...t "Jectln ef tM fn.ject ls to llfr ... tle 
nsearcl _. •n.1.,...t •f 191utrlal testl .. tedlllol911 to 
•lsnmute ... ,...1arlze tM .. testlat tecllul911 .... t• •.wllf 
... •1strl .. te 1t..&ari nferemce .. terlats<Sllls>.•1 1r11t .. 111 
••t .. tlsll.. a ceatr• nlftllSl•t• fer testlat ... ...lJtlcal 
senlces. tnlalat tntllil tedaiclMS ... stllllJl .. testl .. •this la 
last Al• 
n. i..tlate •Jectlws •f tM fn!•ct an, 
I. I• ... me tM Rnld .. •ltitlu la 1-q•ic -tnls. suface 
-tpls ... •t•rl•l stnctue -tpls, ... nlaferce ... ,, .. , • tM 
- •IWs •f •t•rl•t .ic,... ..-utatlw -tpls. 
LT• Ahmtlate • .,.Uc AhllK• -lJtk•t tmntDrJ 
..-1auzi._ la ... 1J11tllnl1 _. tulflcati• •f .,..Uc -. ... la 
.... effldlKJ ..,.ntl• •f .,.Uc Ahtlse _. la ... tedlai.-s 
•f .. tecti._ ertmic tnce c111••ls. 
J. I• nlaferce ... nnuci _. ilnet.,...t •f Siiis. 
c.r. tnufer ... tedmteu la ... fl•t•s ,1 ......... fr• mre 
..._.. las ti ta ti tu .. ,... tlr-.k ... Ceatre to tle b.4astq la 

Dia .. c-ttlKJ _. tnlal ... 

11.lctlYltles ..... tfatS 
t.lctlritlts 
<1>Ca1&tt1ats 
Pear Uferls •isl, .. l:.la mi._ ... treJect ,.r1 ... 'lllrJ are , 
Ir. I .I. l91ter 
lr.C.l.P-ll 
lr.l.E.•1 
1hse *'' are fr• ... •u-t .__ •f stmt.a •f tle • _. 
Ir. t• a... fr• •rlaa C,-1• ... ., •f ... • 
I tetat •f m ,.r.., f .... wrl- fUll et Dia at..... ... 
.. ,.,. 1lwa '1 ..... fear ..,.rts. 
Per latenatl-t tr•J•ct 1taff,,INH ... a..&. 
<I> • ...,,..,. 
Plw treiiiii-11 _.. 1 • ..., tar te • • _. 1..-. 

.,... • tars,..., ..,, .., .... • ... reaat ..,.,.,..., 

.. ,... •f ...,n -11111 .. t•t ...... .. ,....,. nf•nmc• 
•tnlatl( .. ). ""1 at• ... c..,.1 ... • ... tuf.-C• _. 
'°''' fer ........... , ti ........ •ced ... ti ... rreJect .. 
.._ ..,.. ts,• • .. t11r1.1111J cenect .. a PNt .... , ef 
1d•tlflc ..... ,, lflCl•l ,..Uc1t1 .. , _, ,.,.,,, c1t11Kl11 _. 
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.... , •terlats. alcl frwl ... as ... lar ... u ... c• ...... fer 
tu nfenace • .arr.....,.ts .._t • •Isl ts te Eliu ef • · feu 
..,., ~s _. lfKlflc .. dsl..S ... t • feUwriits wn atse .... 
.... 1 .. die •lslts. 
for treJect st.., tears, tl•ase see ~ C. 
U> fen.mt. 
Six .. l•n wn .. , t• • m& for ...._ .. tralalq. 
laJer MW.,...t ef ta.Ir st•Ues are, 
• 'Ille Str11et.n letl .. llltJ ef lrittle laterlats at 11 .. r..,.ratue 
• llcrecrecb -' licn-twlu la Part1aU1 St•l Uz .. Zlrcma Allers 
.C.Catntl• .....,_t ef .. la •ter - .. latert•ratMJ 
C.,Ulsa 
• A c..,arls• ef 1kn .... i.tl lnsu-t tediaitus f•r O,tical 
Pl hrs 
• Fl•er ..... 1'tl •uu-t Uslq Pats• S,.ctrm MalJsis 
• A test • th Predsi• of 0,tical PMr •ten 
• his• S,ectrm MalJsls •tlei ef •11111'1 .. Fi•er .... •l•tl 

•s1•11. lhJ bft all •reqkt •Kl a lot of tedlalcat •oc-ts 
... •oats,.. aid •ill .... n t ... 11t .. 1ia..at of tM ... 
latl .. l leTel retl .. l testlq c .. ter. It ls ,, ..... to trllllllate ... 
... Ila th nta .. le •oats la oner to lfH .. tM ttdaolOIJ. 

To c•ll_. thlr st .. ies .. , .... tMJ are ,, .. i .. nd trotrms 
u • lnel.,...t of th• of lnzoCa)JJrt•• la ...... , • _. 
1eseard • St ... ar• •uu ... t ...... •f O,tlcal Pl .. r .... wfitl•. 

• are caasi .. ria1 to or1•iz1 a,,., to wrt • th restard of 
statistical MatJsis of .. uu ... at •ata. A s .. lur • -Statlstlcat 
Mal1sls of •uu-at Data ... Qull tJ Assu•c• for Qealcal 
MalJsls •will•• .. ,. at tM ... of uxt ,.u. Lla lezhat 
us .... usl .... , .... , of tM Sli ... 1i c.-.,.ratl• '"" for ISCA 
•lat-•. 

..... Of lU .... Of OU wd .. KCoftl .. to die frlCtlcat 
,..s1•ll1t1. will •..,,.,.,of rettnat or.-1uu ... IM Ceatre 
... ••t tlr11 .... , ... 1 .. ors to M for fulMr tralal... ft!• .., 
atso c~r .. •1 fettows•lf. ' 

for Project P•tl .... lfs, fl•u•, ••• ~ I. 
U>ltal,...t 

-iii'ir'iutaul .. _. ...... , .. : ta IC-lklu c.r-•11r..-..-.s 
I 

Spctr-tJJ>, w c•tl_. to pr1cll1• IM .,.,.u. lutncu.. ,•f 
tM lutr ... t .. f tn to .. • l•ll•lAI work. 
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U •lat ... lut,_l u • a.,.rt•l ...., le -lJZ• ... certlf1 
eq•lc st..&ad nfenac• •l•rlats ,,.,.,_. 'r IU lull late. 
l>lftllcatl• · l• -•~tal scilKts fer -lterl.. ... ..lJZlal 
a._,..rlc, •ter ... all c•t..i .. ts ACi u ,.sud.. nsl ... s, 
,.._ls, eqmlc •RUJ ,.uat•ts, ,.lJCJCUc -uc IQUecuHu. 

la ............. lts. 
1>Stnctan .. t1ralutl• ef ,...._.ucats _. talc.ts, nseud • 
•t•Ut• _. .. l11is •f • tnel •f ,...._.ucals _. plsms ia ., .... 
t> wl tl .... tl• ef "'"'rlatt tnc•ss •f dmlcal .. rlnt la rtKtl• 
te .. teraU. stints _. st1nl ..... as ntnilat. te1test1u.., 

tretert1rtaa ...... 
S> S..,t• .. .,..s ef Yi l•iu, •lao-•d .. , •le-t•lJMr 
<ttfli•1s, ri'9mlct1etl .. s, s8Cctrl••s> 

<S>. JilnmmJ ... IJ 
Pl .... 1.,.t<m>&ctul ,.,_.tem> 

d. lutrmeatal ltai,_.t l,lll,111 LISI.CH 
d. •1 lfl .. C.Stnctl• t, 511, 111 t, id, Ill 
d.AllxilliaJJ Paclllties 11,111 llt,111 
51. lutaltall• of q.1...-11 d, Ill 54 Ill 

--- ------

51. Tools 
SI. Tr...,ortati• Y .. lclt 
51. Por Por1l .. lxftrts· 
ll. Satules 
ll. •lateuace 
51. Ondl .. 
51. lxftll' .. l• •t1rial1 
51. lralal.. la Alu 
II. OIMrs 

H,111 
11,111 
11,111 

tH,111 
11,111 
61,111 

111,111 
11,IH ...... 

,.,. 
111,111 
H,111 

CH,111 
H,HI 
11,111 
IH,• 

11,111 
11,111 

l•l•l 1,lt,HI I, 13'1H 

for .. ,, ... , tr•J•ct staff, tt1111 111 Alatx I. 

a. "'"'' U> Scl•llflc le11u" 
-hiiai--iiii.-aiail• •f IM Pr1Ject, ... Clater faun n.. " 

r111uc• tr•J1ct1 • tec•l _. .u ... 1 tnels. t of ~ wre __.,. 
wit• a uti ... t trl11 or • tecal •'· .. , .. , .... ....,, ... 
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I. lesearcl ef U. ..,llcatl .. ef alcre ttect ... lc ltstl .. t•lltra .. 
amttc1u1111. 
U. Quatltatlw testiq •IW ., tltclna 1u ..... tic n.-ca wltl 
flm latanal 1~. 
Ill. leseudl er' -lJtlcat •tW fn Ile aicn •l-ts la frail 
lnts la as ... i .... 
l•. lesearcl ef -11ucal •tW fer ... alcn •l-ts la ._. •t ... 
.. u ..... 
Y. •...,...t ef . sltlc .. .-.CIJSl•l '1 ll .. s...,u.. •thll ... 
resend •f IM ectlntl• caU•ratl• ef cHreM 1ullcles ia die 
..,... _. cadla aatlat la sltlna ,.IJCIJSlal. 

Yl. an.1.-.t •f 9ls '" • erpalc •l-ts la ••t•lll•. 
Yll. an.1.,...t ef SBs fer th er .. lc •l-ls la feaclollc ad•. 
Ylll.. an.1.,...t •f SBs for slatl• lau ef cener. zlac, ta ... 
c•l-. alcbt, ch•l-. •rCUJ, •iu allr .. ea ... CJ ..... la 
ater. 
ix. an.1.,...t tf ms for alxti 1u c11111oser •1 cad• iioxi••· 
..,.... ... altr ..... 
x. .... ,.,.... of ms for l• resislivi lJ ...... i• •or-... 
sl tic• amecqstal. 
xi. leseard of c.,ater ........ , 51st• for th nper ... ti lJ 
tr•uts la ~pal. 
xll. leseud of lff llcati• of c..,.ter • 1as w .. totr.,k. for tke 
.... , of researc~ ftojec:ts fiaisW, see Aaex E. 

<I> llJP-!~~~ '-!!!~ 
1. IS 9s u st ... •ns of trace •l-•ls .. 11sil la water. 
ii. 6 ms u st.-U.s u .. for •l•ctr• 1r•1. 
111. 1 Siiis as st....,.s ef ac1•1t1. 
lY. 5 9s for or1aaic 11 ... ats. 
Y. 5 9ls u st..uru utl for x-HJ '1ffract ... ter. 
YI. ' st..un lllH. 

•li. I-. u st ... aris for slllc• resbti•itJ. 
Ylll. I stm.r• 1ratlq rater. 

for tM ... er of -. ~l.,.. •1 Sin, '" Aatx F •. 

U> lJllB1t.A1-.111urs)..1a•.1.1_ftlU.... IH ... 151 f .. HI fr• 
,.. Cater wre ,..Utt .. • tocat ... aatl••l Jo.ruts rH1actiY1lJ. 
'•rt tr.I ... of U., 
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l. IPS stlll.J ef till llll'faca actlwlt1 of t.-crttlat tartlcles. 
li. IPS stlll.J ef ... t111f9Sitl.. ef wlst811S tl .. i• fll8 .. 

•l•tlr.-,oll .... ""°' .... , ••. 
lil. a. darp tnufer ia •t•Uic 1tus ,.-ai-,. 
lw. l •Wlat eMfU rtml r•l• of x-rar ... t .. letlr .. lf•ttrmeters. 
Y. n. stlll.J of Cr ..... iCSl• staialtess stnl •1 ISC& ... AIS. 
wl. n. stllllJ of ... •uid tJ ef .... 111t .. •1 ISCA. 
wli. Stuf1n -lpis ef till Ii ... stnte la kiaesc.,e •1 AES. 
Ylli. StllllJ of ntace .... stnctue ef ~ ... t .. ..-,leu 
sltlc..-c .... •llDJS •1 ... t .. tectrea .,.ctrostlfJ. 
la. .... tltatln .. tonlaatl .. ef ... trace· •t-t.; la l• •ll8J 

nner ., 1 .. •ltre •"'°· 
x. 1.. alcro tm• -l1sls of llll'fac1 c..,osi tl• .. &t-tiO •llDJ 

c .. tact •terlats. 
xi. l ram 1t•1 aa llll'fac1 ... .,u .. of res1'••l 1u ... 1u sou• 
rtlCll ... 
xii. ISi st•i•s .. r-irr .. iat .. tetraflaor .. ~laa .. exaftaorlfrlfJlaa• 

ClfOl,.ar<Pti ). 
1111. Q.latitatl•• st•i•s of free r .. icals tr.,, .. la YK ... at rOV11 

t..,eratue. · 
xi•. Aatooxi .. tl• trocesses of free r1iicals tr.,,H ia wac- at rom 

t..,eratue. 
D. Det1raiaati• of ll ... ats ia ..... l rial of trots •1 Jl:P-AES. 
ui. Effects of ... ill•• Ce .. r1actloa •lffasl .. frocess ..t 
..,erc ... actla1 frOfertles of ~3Sa •1 Tla-rlc• .. ~. 
ull. St•les. of tU aatu1 of c ... lsorttloa ••H asi•I YefJ low 
aer11 loa •••• It GN ci1alUll> ... CO/Ca< lll>. Por _., ... er of 
,.,,r ... lit ... , 101 Amalx I. 
U> ltV-Jal9-lJ!l_tH_kate.1 wre .... , tt .. to tU lat1raatl .. l 
.,int lelJl .. C..ftrac• _.!Dill•• lutrmeat Aut1sls• uld 

fr .. ll to 11 of ..,...,,_ ltll. i.t1 are, 
I. htenlaatl• of trace llfUI t91 It-ts la Ur•la T1tra-flaorl•• 

•1 ICP-AIS. 
Ii. Posltr..-A .,. ,, .. , for 1111'f1C1 11&l11l1. 
Ill. ltectroa t•r....,tlc retGlllllCI _. otectr .. •lcr.,, ... 1t .. l11 • 

lr .. -c .. talal .. tu ... lte. 
I•. jaat11l1 of 1t1el .. 11rl1t1 ~1 1 ..... 1111r. 
<S> hrl .. tU 1.,1 ... tatl• of tU Project IS tldalleal etustt ... 
.. 1.a;;-;;;-~u--~-·--Ctater 101111 ., J•l•tt1 will olUr 
or1 .. 11at1.... Total att ... 11e1 11 .... , 1,tll. ~ c•r111 ... 
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...taus••• 
1. llectnia , .. ,, 111tlc r11 .... c1 .,.ctresclfJ. 
11. Suf1a area .. teralati._ 
111 ..... tltatl'll ... 11511 •1 .. tell .. r .... 
lY. llectra tnh al sc-i.at 1l1ctra alcnseclfJ. 
•. Suire• .. lJSls. 
Yl. llc"'nc11sor .. CllJIPterU tl .. s) 

Yil. a-rar •1ffrrct1 ..... 11111. 
Till. ll•~tra alcresce,1. 
lL l•tnh. 
L II .,.ctfllUt-tqU tms>. 
d .• .,.ct, .... t-lrJ. 
dl. IPC _. laser spctrsc.,1. 
Ci> !wo sets o~ stllflluf 1att1na of 11t1rf1ctl..s, ... ls for sillcaa 
•terla l_. tM olMr ls for wfer, wre c..,11 .. ia c..,.ratlaa wi ti 
s- rela'flllt .. its. Dest ·two sets of .st....,. 1att1na will•• attr891i 
as •11 ... 1 StllllaRs. 
<1> &v __ uU•.ulhaJllDU. of aJI• ... cmaa la silicaa for 
lafru.. uso11tiaa •1 cUrl .. 1uticle tcUntiaa ... lJSiS hYt ••ea 
ostulisW ia c..,eratlaa witi Aata•i lastitate of •c11u leseud 
... I-It lastitatt of Staic ... ac•tor laterials. ~st cld'Yls .. ve •••• "''°"' as •11 ... 1 St ... ar•s •1 ktl .. l lut• of St ... ans. 
<I> jJJll.vj__a1U1D as.. for •1t1raiatla of •l-ts •1 laser 
lflctr-trJ hYt •11• ,.,1 l ..... 101• aon tm a tiou ... YOl-s. 
A J•1-t of stulizatl• .... for •asui1 •tti_.e .,ucal f1'er 
att .... tlaa las .... 11tu11 .... . 
<t> A l... Wa'llltatti .,tical ti• .... ia r1fl1ct-ter ... a laa1 -----------...,. , .. 11 .,uca1, ... r •ter hYt ••ea • ..,.,., ... 
<ll> Aa ..,ratas for •asarl .. •1e11ctric caast1ats ia IM r ... e of 
l.t-lllz - ........ ,., .. . 
<tt> A •..t of •Statistics ... Qlrallt1 Assu11IC• la Gltalc•l Aaal111s• 
wlll h ,..u ...... 
Ill. Amlnwat of l_.lut1 .. Jectlns 
U> lul.. tllt 1.,1-tatl• •f tit Project, tM Clater ... ..., 
t11tl.. ... ... 11111 • ttll1 111111. 111111 ,..,,,. wtr• fr• 
.,,r-t1t1 s• •It• ef _,, IMa 11 trwi1e11 ... cl tits. De 
t11tl .. 111Ylc1 ,,., .... •1 ... Clater ... ,,.,1 ... scleatlflc .. ,. for 
eat1rfrl111 r••••" 111tltat11 ..... 1.1r1ltl11 ... colt•t•• la ... Ir 
l1tr., .... t •f tr.UCt ... u tJ ... t1dlaol011 _. cost rdutlaa. Dis 
kl.. of 111Ylc1 ... ac•llYll1 1ood 1c .... lc 1fflcltaeJ. la IM J••r of 

_,_ 



.. 

IH3, tlls 11nice •t ... tM i.._tfJ la $1i s1ht •t • lacnut er &•,• 1 .. la ... •t,.t. •n an tw ...,111, 
Usi.. I ts tltctr• •••... tlt Clater .... a QSt-tlc .. tJSiS • 

... c•ti .. c.,,er lattrfac• •f stttl wln aid ls. ,n••ct •f 
Sli• ... l Stnl lin Pacto17 _. .... tM nu• "1 tlt ..... sl• was 
Mt stnmt ew .. las .. • testiq •ata fnm tM Clater, tM f1eto17 
U,ranl ... ir ,recess ,ncthre _. Owl .... • .,ta- ttdluotog 
t• .-r•tn tM IAtasl• ....... stnl win _. nMtr. Ills .... tM 

Pacto11 •t • -l •c-ic 1ffldeac1 er 11.111,• lua.. 
1h C..ttr .. l ......... 1. 1hrw •ttt• PactOfJ la nlYlq tlt 

'"''• ef •tnct ~t ef tM tlldaess er tlt si twr c•tl .. 
lQtr. 'Ills wrk nccenfaltr AllsM tM slinr tapr tllcbtss fnm 
O.xx • te 0.0& • alte tM ... me-1.asatatl• ~ltltr nal .. tM 
•-· 1h • .....-t stnlc• ,rni ... a ..... to c•tr•l tle si tnr 
lQtr tlicbass ..... • tMnetlcal •rl•l•l•. ... tlis MW c•trel 
tedaotav ls •l••tJ .,r ... lq la tllaa. tilt_, Rft er sllnr 
al tratt ... s ., to ZS t• aid -ts· to 15, ••RI lua.. 
CZ> Dul .. tle ,ut fn 11us tle Clater latasifi .. lts efforts la ... 

0w1..-at ... •iss•iutia of 91s. 1h Clater las ''"'" .. SS ms 
of Class I. a.I lt 101• lt,111 •otttes of water ... lltJ ms, lCll 
•ottlts of st-~ 1ues, ZCI ftrmati• t .. es ... lll •ottlts of 
or1aaic ms to ltS .. its of 11 ,rowiaces, cities ... aat......s 
rtli.S. ftis •lss•iuti• Of ms Ms •ltf.. .. actlYe ,art la 
caU•rati• of iutrmtal ... MISU ... t Mthi ... ftl81 aificatla. •re are tw IXISf lts, 

la ltl3, ... Ceater flai .... its •IYtt.,...t of Siii of 1,,. 
•rcUJ la water. 1h lftclflcatl., of dleis Siii was YllJ c..,au•t• 
wi tl --IHI< 1,,. •rcUJ la wter> 101' •1 tlt •u .. t lueaa of 
St ... •n• of 1816. lSll •ottlH of Sllll wre sot• la lH3. n11 - WIS ""'&J" la. m1'ltl• .. 1' ., llalllfJ of laYir-tal rrotectl•. 
latrut.. •1 tu Wlallt17, ... • wu u .. as • st~ to J .. ,, 
•1c• wu ... •est of tM t •rCUJ •t•rs ,,.._.. •1 t •Ufernt 
factories la l'.llu •. n. tr.nets of II Aa •. I · Wlo Pactor1 wu 

"''""' ... '"'· ftt • of r11lltlwlt1 Owtlf• •1 tM Cuter w tM •- tent 
of • •u .. t lu•• of St ... ad• of mA. ftt •uu .... t •tW ... 
111t• c•f ..... tU re .. 1, .... t 11t •1 Ami-PH Stlllllad Test •tW. 
fte catl•ratl• ICCUICJ ls .. tter .... I•, ... 1t•an •latl• 11 
1.1• "tter ..._ tM ,, .. ,, .... , of r11l1tl•lt1 .... ,.,,, ''"'· It ls 
YtfJ tractlcat la u1. 

-1-



IV. Utilization of project result 

1. ..... cmRltlaCJ Ml fttl91Slit •tl•ltles, tM Ceat1r hs 
ut .. U.W .... ntatl9S wltl a .... ref f- experts .... la 
Di• Ml .. read. ftls .. lfs a l•t la cat'-slJ l .. rod.. tile 
.. lUtJ ef eu .. lJtlcal ,.~l. 
Per ... •rllf latn8cll-. s11 .._ I 
I. As -•.us Ml .,.._1w an w .. l. f"'918llJ, t•ltl• wdlat 
la ... wlpls flell eft• ..._ dwes te ad•1• U.lr MW 1'1as. 
1lls ls WQ .... fer hidl .. • a wrt f.-ct will ~oil tlter1tical 
_. fnttlca!. bml .. I' .,.claUz .. la .. tpls _. testlag. 
I. luiml die a,1-tatl1a ef ... tnJect, Ile Clater lliprt ..... t 
t• ..... stlcat.. frtclsl• lastfllllllts lacet•l .. 1lectr1a s1lf-spla 
n1111W1 lf'Clrwtar, au _. lltu• m-t'I~ 1as lstllfl ws 
lflClrwter. l• *-t'lflflt, 1--raJ •lffr•t-ter _. tb 
lastrmeat fer ••t•ral•tl• •f 1utlct• ilstrl .. tl1a • 'Ille 1reJect 
U,.t a mss SflClrwter-ckmat'I• srst-. U.se ,..1,...ts -. 
C .... llltllS te lllle SJlltletic ... lJSIS .. t1sti .... i~ afl YefJ 
aefat fer ... •1 .. st11a •f t1daelt11 Jatr.t.c .. fnm •r .... llit ef 
an fr-..Cts. ...,u. ... 111Ucatl1a ef an tediaol81J ... 
.... l.,...t ef ...... rlJ r1s .. rc1s. 
C. lltl its fatfOSI of ftOYl•i .. s1JYic1s for scitatific r1s1arci, 
cmstncti• of ear utioal ea.J, ataiai .. ••ll eca.lc ... social 
tfflcleacJ, Ile Ceater is ... ...1rtlkl.. ... foll01Jia1 .. rt, 
fr.,aratl1a ... •lss•l .. tl• of Slllfs5r1seu~ ... str•• of .. lJtical 
ttcMolOIJ ... st....,. testl .. •tHls5 frOY1'i .... 1,sis _. testi .. 
serYlces ... tecllllol .. lcal •ases for "- cerrect 11eclflcati1a1 of 
1 .. utrial tr•uts. ...u tJ c•tr•l tf '' 4uti-. i.,ortatl• _. 
taf0ttatl1a tr .. e. ratl .. l l .. l ... atatl• of lllYlr ..... tal frot1ctl1a 
r1 .. latlos ... 11carit1 of ''"'''s ... , ..... 1afet1. 
5. la oder to str ... tlata .._ ,., .. 1 U tJ of • StrYic1 Ceater of 
Testl.. t1caot0t1 la last Alu. ear .. u ... 1 C..i11l1a of Sclnce 
... tec ... 1111 ..,r.,.. tht 19 Ceater " ,,_,.. te •1 ... r 1 ... 1 
l.• ... u .. 1 Intl la laJ, IHS. n. Clater win .. • cater fer 
trw1•1.. •nlces. rn1armlq t11tl .. •IWs _. tnlalll tnti .. 
,.,. ... 1. 

Y. Pr•t- _. ...... u., 
1. Or .. le .. 1111111 •lWJ• a wll ,.1at f• * c•tn. ~ ... 
fHflduq la *I• area Jiu ~ 1.,, .... after die fJ9Ject, w stl l1 
-. t• -. 1reat 1ffert1 to .. t ... r•lr-t1 •f ... ec_I, _. 
IKl•I .... 1.,...1 la ... , Alu, I .• Clater ... • .... , .... u. 

-·-



wl.. ldfKl l• tedalcal tnfessl-l ... lutrt-tal ... 1,...1. It 
ls ... malt •f • f111Prl ... at• effenl •1 ... S...~t ... 
.a'. After hilll ,,.., .. t• a atl•l tnal tntl .. nater. •tlhr 
1rlwlt1 •l U h 1lwa l• It. • ue .. u. nafi••t tat •1.. ,_ 
llltrrwts. • aa lib • tat ef tnlabt testhle tnfnslul 'na 
... tUri wrt• nmtrles. 
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a.ex & laterutl .. l Pnject Staff 

- .u .. u(J ... joct .. lJ .. rl .. 

Ir. J.l. IJI• - ... UtJusuwe Jtrll 11, HH-
la dimlcal _..,_ .. di a, HH 
sis 

Ir. C.J. r-u - •l•rl•I sufr.e laJ IL HH-
.. 1,.11 1 .. 1. ltH 

Ir. I.I.~ - ... , ..... S.,t. 16, HH-
lltl effldeaq S.,t. 11. ltH 
• .,.,.u • 

Ir., .. C.-1 - ... 1,tlcal t•"- .., 1. HIS-

MlOIJ ef c..,.- laJ II.Hts 
sl ti• ef ....-ic 
c ....... 



Amux I 

- till• f•lt.7Ut ti. .. ., ,.r1 .. 
11 Ila Ll .. •nJect Alncter ••t .. rlt.ltll-

•c. HIJ , ..... ..,.t., '1ncter fall a,rll,ltlZ-
.. rlt. llH 

JIM1 Ai Dami ntnterr fU'l a,ru, 1111-
A,ril, HH 

Jl Ii .. Ya .... t1'1nctor fall a,ru, UH-
•c. 1911 ..... , .. 1ecntorJ fall Afrll, ·11H-
JalJ, HH 

... &ta ... 1ecret0tJ fall &,rll, HIZ-
Dec, IH1 

... lu ..... ICC ... tlAt ,., Atrll, IHI-
JalJ, HH 

la1 Jie acc ... tat Part JatJ, U16-
Dec, ltl6 
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-II Ila LI• , ....... 
n .. ai Dat 
.... LI .. 
... a..an 

..its wisl ... 

••. •a. lulm•f ...... 
,_. _. ... llalalstratl• fr• 
I. t.,..ics t.lunll All I-. IL ltlJ 
S. Tua l • I WwnltJ te 
I. Pilal ... 1 .... lett P~ .... J,lllJ 
I. Yul• 

llf• l. C..lstQ l.._l.., lastl- fna 
tate ef llf• I. Aldnttue lum n, llH 
,.._,._ latltlat• •f 1..- te 
I. Onh WutQ lastl tale &. .. rl I 1, ltlJ 
Olm •1wnlt1 s. AIMlln I. 
•ter1 1. Yq- llectrlc lnb 

- 12 -



l•ll• ....... 
LI• .. C11?1 
1.an .... 

...... 
... Ject tlan 

statistical -a,sls • 
ti• 

• .... 1114-

-· IWi • . .... ··­r.,t. • • 
... ... a. ....ic ~ _.,.1. m 1a1r. 11H-...... •••1111t., ••• , • 

lct ••• 
..... IWl­
lltt.IWI 

Lia • ... alat11 n 1 ef m r..tla l•r S.,t. IRt-

. , ..... 
Cal ti 11 .. 

JI• LI .. 
Y• Slia Pilll 

alflll•r .,ucatl• m 

men ... _,,.11 -
na11 .-utr •••••••t • 

a c.. .. .. 

1•'1• IWS 
In .• 1115-

Jme. "" • .. .. ·-­
S.,t. .... 

m.. •· 1nc-
k. u. inc .. .. 

..._I ..... , ef leHU4 PnJects r&al .... 
,.... ••• , 111• 1915 
.... , U ll II 

- 13 -
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h,v"\•ft4t•""4 tor o....-tn" •n~l1,se 
111e'"°" """ .,.. .... uon •t """11,.t11. 
Por ""° In •"llbr•,tnc ""'91ltle11L 
•'hod111 ln en•1r•lll'l•n'"1 proto•· 
'toh,tMWI' ~111111,7.ohoo•snc , ... ,. 
lnlf """""'""' 111n,. ope,...Uon ot 
"n1111r•'•· 
ror .,.. In o""l"•Unc ,. .. ""' ot , .. unc ,..,. .. oleMnt11 tn tn wre4. 
11oldltlod trt8h ""'or, po\"ro""""" 
11n4 e111ltb,...ttn1; nth~r ••~tine "~P-
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1111'11111 ""~'"•" ln "1" •tt, 
"OUltt 

~ ........ ·- ~---·--·-· ... !······---··- . .1._ ·-- • - _____ ..._ _____ _ 

., 
I 

" ··' 



' 

I . ... 
1.i 
~­...... 

l:i _ .... 

. ... --
. 
' "' ! .. 
• ::r 

Ii -· 
glS 
#1 .. 
II ... , 0 ....... 
h)• 8.1 I -· 
I ... 
Ii .. • 

. 
~ "" 

- 18 -



a.a& .... r•f,.,.nMU,._. -,.ar ltll ltH lHS 

tecal H ti a 
.u .. 1 iS a ts .... 

S.·s .. •I lllstltate •f Testial ledlaol!IJ(Sltt> 
<•ll .. l Cater •f Testi .. Tediuteg ll:tt> 

.. latnlKtl• t• Its sc1,. •f luluss 

Sitt <Cltt> is •• ef U. iasti tatims •1m wae firstlJ 
•thriz .. •1 t:ai•'• •ti-l lu•• of •troleg t• _.ert.te tn• 
test • ... •asu_.t iastrmeats. 

'Ile lastitate .._ .. ite a rid forte •ic• is t1duaol01itallJ 
llhlac .. for •asar_.t ... caU•rati• la tM fiel•s of 1ttics, r•io 
..-uues, ti•· • fr1..-c1. cleaics, •t•ri•l .. 171is ... 1u 
aal7sis. 'Ile lstitate is wll ... i., .. wid a .-er of s1t•isticat .. 
.. 11tical iastr..ats ... hs a st•ti•llJ traia .. staff. It is a 
•ti•leYel ceater for prOYi•i•t testiat ... ...lJsis services, 
st .. Ji•I testi .. •tWs ... traiaia1 pers ... el. 

luiaess Wertaba •1 ... Sitt <ICTT> 

I. •uar .... t ... Tull .. of Wio Quall ties 

I • D ... r.,r .. atJi• of •asa1111at st ... ar• etal• _. st ... ar• 
U.lcb u .. for •uarl .. tM foll•l .. r•lo tar-ten, IP ,,.ltqe, 
... lees u.. for •asarl.. tM f1ll•l.. r•lo t•r-ters, IF 
wtt111,.., .. ef _..,.u.., 1., .... ,, '1stortiaa, ,..., ,, ... r , 

att ... li• ,•l•lectrlc c .. tut, ,., ..... •111. 
W also tM re11arcl of • ...,_., •tW , nlu trusf1rrla1 , 

,..,.1 .. testl .. _. 1..,.ct1• • •r•act ... nt1. 

I a D ... r.,r .. acll• of ••••r .... t st ... ar• 1tall• ... st ... ar• 
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•nlces ... for •uarl .. tM f•ll•l .. .,ucal dancteristics. .,ura 
l ,.,...ters, u•t lat1ai lJ • l•U.S fie • l•lMace • celeu t..,e 
ntue. m.at1cilJ • .,.ctral nllace • .,.ctnl lrr .. iace. laser 
.-r .... •twrtaa -.11 ... tl•sl•ss . 

W also .., nseard ef •...-t •tW • nlu tnuferri ... 
c..,ulna testlq ... 1..,.ctl• • ,...._t ... lllJ . 
3. •8A191St _. lestl111 ef ti. • fntaaeJ Quall ties 

Yalu tr1Uferrlat ... ct11arls• testlat for ti• • fntMKJ 
..-uues lesnrcl of • .,._, Micas _. nseard •f 
• ..-t ...... 

W also 1rw1'l .. tM fell•l .. tr.acts , li .. tnclsl• ..... tz 
Cf1Sl•l •cl nator _. caU•rator ef celeu 1Y sD-curier ffftllUCJ • 

C. Pr••cts • aid tne Tests are W.rtKta '1 ... Sin <tin> 
AlllMriz .. •1 tle •t1 .. 1 lu•• of •tro1111 

r ... , •ler. si ... l 1eaerator. esciUoscGfe, thse 11aerator • 
ths .. ter • at teaulor , fre .. ac7 Mier • ti81r , laser _.,. power 
Mler , tlossiaess •ler , otlical f1're •uu .... t •evice , 
c_.actid lJ 1•11 , adii•ler , l.._ler , , ... u tJ -iter , 
1otu1r1J• , colori•ler , , .. t1111ter , 11eclrlf•ot1111ter ... 
dr .. t01r1J• • 

5. laterial Aaa17sis 

Quli talive ... ..-u tative ual7sis of •icro z .. , •lcro 
.... litJ , trace •ualilJ, sarface, laterface _. 1.,arlt7 .eltMAls 
la tle •lfll of iaer1•lc ateri~ts _. s•lc..nctor aterlals • 

121eaical stractue uat71ls of •1 .. t•lJMr or1•lc aterlals ... 
laor1•lc aterlats • 

Yateace state ... 11111 of 1011• aterlats • 
.. seud • •lcr11lectr•lc test fattera • QllatltJ ... 11111 ... 

1r.c111 c•tr•l of late1r•t" clrcalt • 

Aaal71l1 of trace 81tat 1l .... t1 la Yll'l.., .. trices , 
.. t1nlutl• of IOnll _. tr1ce •I .. la l1er1•lc aterlals • 

QlllatltatlYI ... 11111 of 11 .... 11 la or ... lc ,.., ...... 
•tenlutl• of trace •ter , 1cl .. lJ ... •ulcl tr , _. r1•10 tuf 
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KeUH. 

1. las ... lysis 
ctlf•l ti• .. (Jsis •f ._. pus , ••teralutl• •f st .. i Uz .. 
ls•t.,e ...... , la pses . 

1. •num •f lnmacer _.Its ...,Ucatl• 
I a I •f 14 series .-utz fwce t....-.Cer _.. f• tle 

.....,._, •f .,._ic f•l'CI ... mrt fld .. static f91'CI. 
•s•ucl •f .,ucatl• •f nrleu tnuUcers • .......at 

l.ut ...... t. 
I a I ef fwn ..-rial •ler ... fer IUllcat •lal.,uatu /1 

...,.tz t .... ntue saser _. tlleb latettl .... t11tiat last ...... ts • 
I a I •f JZ series ..... tz c111tat nclttater ... II& series •1 .. 

•r•cisl .. ....-tz res ... tor. 

•seard of ..,ucati• of c..,ater techoloU .. .., ... 1.. th 
fmctims ef •asu-t iastrwtats /1 • JHctssiq tle .. ta •tai ... 
fr.. IDlJtical iastrmeats /1 .. tle ... , .. at of •asu-•l 
last ...... ts ... • latetti..-c• ..,aratu ... retat.. Jtrfof8111ct 
t11tia1 . 

II. Sll11pai Jr .. act ... litJ lasfectl.. statl1a1 for etectr .. ic 
Jra•ut, c•lc ... actor •lerlats ... 1tector--a,tical soarces , Sllupai 
Jutrmeat St"lce ... Sltupal tMACA etectroc , .... , •iatemce 
1tat1 .. are affitiat .. to tle SltT CllTT> 

II. St ... ar hi ... Bs nntJ 
SITT <111T> also 1.,,1111 st ... arj •lxei 1as of lf'rOlta 

111r1•1,1atfu •111K1 ..... altr .... •llXI ..... r1f1reac1 •l•ri•l• 
<•> of -•• J•ntatl.. t•s, 11 tic.. cu.. fer .x-ra1 
iiffract-ter >, ._.l•l•I• IXI .. , 11-sltlc .. IXI••, ... le aetats 
(U.. fer tltctr.. ...... ), ICllMl l , ft st ... ar• kfftr sotatl• /1 

atrcUJ 1&1 water , """ , zlac , c•l• , alcbt , total 
m•lcr•l.. , •l• altrl.- , ,...., ,...,._,, 1e1' r•lcat ... 
feac .. tlc acl• , alcotlalc 1e1' trl....,l ,...., .. ,, eel • 

SITT < llTT > atso ..,,1111 51111 ... lllllz •tp •r•clsiea ..... tz trs 
111tor ... 511~111T 11rl11 ... rtz f erc• ae11ar .... t tr• .. •c•r• • 
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