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subiea: RESULTS OF ATOlrlc OrroeN AllD vAcuUU ULInAVIoIET
RADnn6x *OSURE OF HETAIJHOTo IABEL SAUPLES

To: H.W. dabeL O. A Jonca gE Mll'P, J. Sdreerer

From: R. J. loVequc

Refer€nc$:
l) 'A$ro and HoncprdllabdVaarun Ufiravlolet Slsblllty Assessntnq'
Momo mn &rm ASJ02+1tr.950O71 0
2) 'Asiro and Honslrrr€ll LsbolAlonlc Orygen StablltyAesesement,'
Memoror&m FJ0a&M.95@1 e
3) Lebontory care shcts # 18131I

Eght semdcs of photogensltlve anocfized M€talphdop atunlnum sh€tc welc aposcd
to--2O0O6 €quhnhntsun horre (ESH) of vaa.rum ulttaviole[ ndlalion (V[IV) and
3.1x102t atomdcm2 of atomlc o4g€n (AO1. Thls ls equiwlent to aFto{rnatdy t€n
yeorc of WV on-orblt, end apprordmately qte y€Er of ott orbh AO elgosura lt appoars
that theso label materlals 8re cuiEbl€ for use h eD9o3e6, ellerKtr bc8tbrs of urc
Intematbnel Spacc 8tE[on (165). Horcv€r, it also appearu thd the sEbllty of he gold
labef proceee may r/sry elontficantly wffi processlng tedtnqua

Flve ehades of MstSlphotot Sunfest Glotcl, tup btsd( and onc sllvcr sanrpte preprrcd by
the raw raaterlal nenutrltJrcr, Mdalphoto, t{€re ue€d h thlc elgosurc t6t. lTrc gold
eamplec unre cobrcdccalsd u,idl Ottlarcnt rolstl'on tcmpcntur€b and duntbnc- Fedhr
etudles of Metephoto hbob test d samdes preparcd Wa supptler uelnq materfals
purch8s€d frqn M€tlhtroto, Tnese testc shou€d no visllbtc ofiinoec afinr 4787 EsH of
IUY (Referq{tce 1 ), but sbntrlcent fadlng of the gotd cotu bllowing AO esoeure
(Reference2).

yglalph:qto samples were aeiccted to firce erpocureo ol lntenee WV ndlatlon,
bllowed by thne pndods h an oxygen plasma ash€rto slnutsts ots AO mlosl|tr. ne
Eolar Ebsoptanco, h&arud qtrlttcnos and colortnetcr veluee of eeah cqrpdn were
meesur€d bebre th€.VW urd AQ o!(DosutBs, gnd after sadt IncroiflenEt epoiure
nep. Colodrneter ralucs *nre nat merrured efter the fLd or sEcolrO nO ertrogure.
All.of lhoelPo€ed sanplecapgeared moromafie anddfifuo, and sllgh$ydlfior€nt ln
co!o. Thc goH sam0feo dadrenedCqlt|y snd fie btad< samiiegfacj6u.lughlri. Arl-
colorg romahcd cblry recognizabla Color phqtgg4phs of pta, and posn-[esiamples
wlll be avallablc f* hepeaort stet Sepnm&r ee.-rne goto sampte ielui6, &rnpireato fre cadlcrAo erposure.tcst (Reference. ?), sugges{that ne etdUtUty o{th6 god
bbe[s le degendellupon the lpJtrod us€d t6'coloiano s€el il,r€ coauris- ti ottialctevstcT b selectd lor uee on ISS lt b recommended that samplec tuft-atisuppiteri Oe
testcd lo verlfy sf,ablli$ h he productlorr labets.

The absotptance valua are genenly conslctent w|fr fis vleual obscrvations:
absorptance incregeed tor the gold end dse,reaeed for the black Tfre colorirnetsr'L.
valuce, honevsr. doa€osed tor att Samplosr krdlcaflng a rsdrrcdlon lnne fdrrr rcflcctecl
rwrh€ eoailno (b100le brlghtr{filt€, l+{ ie completetyblad$, Thedtveriamplc
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axhiblted no net cttsnga h esorpttre, othough lt dtEr€ed dudng the hcrgnental
eloosurcs, and lF Lrratue dscreasd. Tabla 1-ctil8 thri aunge ln opdcal properiles
Obserued dterallelposuros (Re{ercrc3}. Flgurer fA- 1H and Tabbc 24.2H
dlsphy tre lncremeriat optlcal propqty and colorlmeter date obtratned tlulng the
exposure tests.

The btack srmplee docmas€d in aborplance slgltlcaNyfolbwlng th€€€ cnposurcc-
Thc aold samplea lncrccrd, thorrolr tfiey aOpeer to tgtd tOrafd a ilmlthg value. lt
appears t|d $€ AO erposuG subBqu€nt to hE t/w eposure mitlgdes |he
absorpbnaodrangostossrloorenL fhbbmogf cvllentinFlgurea lA- tH,wfilcfrall
clearfy €hon an absoptance cfiang€ durhg WV opsrrEs. fdbwed by a reducdon in
trte drangc afler AO cposure. Thb rnay lndlooe Gortc type of drange in the surfacS
of the oodlng ar opposed to u,lhh tte mllr€, strco enfiderue ls hfgh thal no
ooniemhatf,S wcG IntrEduced durrq rle wv orAo brting Tho sbeorprsrlce cl nges
obeerued In lhls tst are not eaood$le fq mod thernal €ntrol codftg sppllcdlons.

hfqlnrngq, it apeals hal$e Mdbhoto gp5, glhcr and bhd< phdoeenslfive anodlc
mfngs--stsd are accefiablc canddd$ fw anerpr labsmg on-tSS. tt fib prcduc{ lr
cclcctcd for eud| uec, lrouprra?. h b lsmmended that the vl,rvlAo chbllltv of eact|
supdiefs produd be vErlfled duE totre epFrent rnftbllt$ of stabt[V wilr processtrtg
ledlnlque-

Dlrec't gs€stlcne to he urdcntgncdEt 71it808€311 f-1682.

SincerCy,

aig$utSIiwfAy

Raymond J. t.eVeeqrc, lf
Mabdqla & Frocoeeg
Space SEtlon

tabh 1. Summgryd$lcal
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Srmpes O Ucuiptrdo sltvGr/btad(and Ssnbd Glold6lack ulat| toccltt€d drcCfly
trorr-Motrlpholc Four chadrs d gold are Itodfid.

1. Samplee defrnftton (unknown a[Oyof aryfliertrOvlded senplc6):
A Sllver/BhcJt (undlpd):

sluei - E E-bl, S,&sa Bbck - slBEll, 8rB-82

B. f-igtrt$t Gold/Bleck (unrnadod irrunerston tirm, temperature):
@ld.GrBX€l' G'BX€2

O. golct/Elech- 4A 6l.6tlt utc mrnerdon tknc, 188'F):
ootd . G/rB{/t-Gi, Clgu42 Blacl - G/'B{IFB|. G/B4A€2

D. GotdBlscf( - 4 (tl-mlnste lrmerchn tlme, 158 "El:
Gold -Ots48€1, Gt84E€

e GoElBlrsk - € (6-mhrrte irnnrcrulon t[ne, 156 T]:
Gold. G/Bll€l, GAS'G2

F. Golrl/Blact - E (&{nhuto imrflgrchn tlnc, 10ti'F):
Gofd-qrB8,Ol, Grl&@

2, Wpc both surfaces ol elleamOlee with ac&neto englre deenllnegs.

3. Measure the c, E. end cobr of allsenples pdor to ogo$Jre
A" Measuro and rccord the ootar abrrptanoc udr€ the trmbda€ degoe,
B. Measunt ancl recod ths trfrand cmfttanc. uclry tho DllS drr,lce.
O. Meagurs and rsoord nc L a, b ootor rntucr urfuig Urs Pelnt Lgb Coloffneter. :

4. EFos€ tr|e lolbwhg sampl€s to wv (20,000 EsH) h 6ur sileDs of -5,ogo Eslt
eedt lndlc$e gne ueed to reprecsrrEe uie ounoer i Nttnrysn te gefsn;d. ,

SrB'!t2, 3/8.82, O/tsX€& G,BIA€I, (UB4A€4 G/848.G2, G/BSaOa GlBSeZ ',

5. Moasure & rcord c,, s and cotrrof the WVo$ogad samplee afier €gctr OO@ EgH ,
stetr

A" MeEsureand roerdthe goluabcorpteno uelnE thett nbcE gctevt€.
B. M€asure and rccord the hfrgrcd eininincc usrnd Uri o*rddcyie.
C. Measure and |€corcl [|e L r, b celor valuoc usfig the Pslnt tab Colorimcter.

6. Exposc $ctdlowlJrg eemplee (previrrusly VUV..eposed) to atomic or)€en (2 yearcon orbh equtvalent. mhlmun). Ind-lcar€tre iont no fuenE ;€cr;ved-by {hRahpres.
s/E-Sa 9Bg3 A/!rc4 Q,E{A<a On*a-€iL(vB4E€, G/E!€2r OASG2

7. Meqsurc & rocord q q qnd olor d thc aOcrgosea carnples from the Step 6.
A MsaEurc erd rcord the lotarebsorptence ughg Sre Lambda.g devlce.B. Meaaure and record ths rn{ratod rmitrano ushd ttre 6Eioo d-elrb;-
C- Measuru and reoord thc I, q b colol valuc ucrr--g tre-palni lrb-Gtonmeter.

I' krdlvldselly prcr(get eech 66mPlc - both eoeoood snd unoposcd . h a labebd
Fluotrrwarc conblnor and retum with theae resultg


