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luruper Chaussee 149, I1-21KK) Miimtxn <| M), Hui

I t u - Blrurtiin nl l l u - gBnMnllî BlltGan inlPlfiirc tms lircn mialyzpil hy • i i.

Klandinri MMii in ,null i ,i lni|li i,n nun. i iu 1 1 ninik nl . Sl Kirluriil miilols nl II.r

5 1 ( 1 1 1 ) 7 x 7 Miiliirr Itave ticcn Irslcil t t dm i i j t i II,i IMII hilf null cttn m-1 n • , uf

MM- 5i( II l )7x7-He inlrrftice. ütir rcsulta [«jn-i- wilh Iltc dimci -ml.ihim slnrktCHj-

rmill (DAS) Niuilcl öl' liiknyHiiiuji el ,i|. for Ute liar« surface. AI l IIP mlci l . n i

dr :itnnr. m'rii|iy I tn - Eih)|i sitrit IMI Hu- s inf . i i r ;il»iir, Ihnl ullri il.ini| l i ni|

lnMiHs nr. m - \  nr. IMI llu> nitiil IHNÜ nl tlic DAS IIKM!I l uf Um S i ( M l ) 7 x 7 M M ! . n r.

('Ars tiuiriipi-s: 48. ».B«|6I.W.IIP|*(I.W.A

(o In- piil>| lüht-il in: l l , N ' , . Kcu. l rl l .

II*- litiliinJ.il iirl (ci UmIiH)lcnl inunn l ;IIM r nl Mir |I|H-IH>IM-|);I HHSIK- liil ftl Hl tll

inl .-i l,ii < • • ; h,i-; led In a id|ii<l ifinwl h oT n.lcu-.l in Ihc nluiliRB nl (ijnafli)

IMH ihiuciiMiiiiiil sy-.t cmri, üuch ;tr, fiul iil-unctiiM (Kiirface»), ncil iil-(|nr., siiliil-

I i |unl (Mit! ,n l i.l '.nl i,l inl n 1 .K i ' , . Ihr knowli'ilge nf in lc- r fHie iitimiic üt nirt uii's

is of prinuiry importniH-e for HM undersl niiflniq uf Uie HR'.inriiil nt pi OJH-I l ir«.

ll| . I IP i Mi - . i l in i i of a M i - l , 1 1 siirTiKe, tlie atoma in Ihn int n (:» i- ri'i)icm arc

oTten rettistribulod. For exnnple, on a sitiron ( IM) ButTucr, iirepnrnd by

•,|iul l • i ini) .inil atiitealinq in ulli» luqli varmn (IIIIV) eovn omnenl , (Im öl IMI»

>n irnri iHKjeil in siirh a w . i > Mini Min lat t icn jipr iuihrily (laiiillel In Mir

• . m l . n r i - , 7 t !««••; i - t i l;n c j r -d < i UPI] > , i r < • < ! tu Hie ilteal SUI f(Uf. HIP nrtuiil alonilr

.M I nin|i-iiii'nt ill thlB 7x7 Mipi-i l.il l M t • . l l i l t l n i r np i ' , p III • , n p l > • ! ' IS Iml

yi-l lully ilclerniiHHl, n l Miiiui]li il \r.n. lieen Mie nubjofl ci( mntiy invcnl ii|iil ioiin

for »Intimi It irci-

A i]n .1 ili ..l nl |n («(i fis («i'; been ni.iili- uver Ute pasl TPM yearf) n. Itir ilrvel<t|i-

mt'i.l »T t M lmii|ur!. In IIN-.'IMIH- in Tu »• and interfacc slriK-tinen wilh high

l(«-jil prerisiuri. !>cafini(M| t iHitit'l iru) «icroscojiy (S1H) hau revealed llie nurfar'n

t npoliM|y IN i l he nlonir sc'alir, t riiniimiHüi nt) eiert ron mirruftcupy ( ll.H) .inil

dif Irnri MHI ( H D ) have recenl ly l.n n nilunnrud lu give dutnilod m(nim;il ion

of Hit! MII l , « « - ici nn',1 i in l MIM. Ion srattering npR( l ronrofiy i<nd Mii l .n. ' pxlen-

ded n-rny ithsoi pl ion fine ' . l in i tn ip (SfXAl f i ) HHNISUI enwrnt H wirre ilitor tu ilt-l eniiim-

Ih»- nlomic ((mi'tiynf llc1 üirfiiiti. Hie kinenalir x-ray srat ter ing ia nl t iirk HI<|

llu ni Luc st ritcliire prohlr-m in Ihe -..um* wriy im il l> . r . heen u ,nl m i th

t H'im-dildd . surcpsü Tor Iltc Imlk = . l i ni IHM".. F i n . i l l y , rulierent x-rity inlpr-

fiMPlire MUS nsril itl ;,lmlli»; w i l h . l ,iy <it iHiil 1 1 n| MilUPÜ ( X S W ) In (Irl ci mini'

Mir |ii>nilion nl '.uil.ni ' .iml ndnoi lx:<l utoMü relnlive lo thn r.iihr.l ral e Im II

ll l l l [ ,1l l l IKI |) l IIIM'H. Mll 11' l l IC | M tu l l 11)11 ;n rill :ll v III P i i ' i - , 1 nl | l u- 1 f 1 n t i lM i|nr ,

- . 1 - lo \n- Innileil tu iihnul > II. l M, !.f 1A1 S und X ' . W , nlmli linuc p i n l i l i i l

l 11 lik iiilnii:. ly |jy l lu n i l l / i l i ] i l . i > l l r i l i n .r synchl nl l on p , n l p , il i < in • MI n i l • , .



ran qiue reyiills CUBM wi lh a rpHoluLinn heller Ui;in (1.01 Ä. Exrnpl S I .XAfS

«II olher terliiiiques haue been applied tu Ihn i:h;i l lenguig silicmi ( 1 1 1 ) 7 x 7

r.urfare and mcisl lo tlie GemianJiWh-silicun inlerfarr aa wel l . XüW resulln

were reportcd for Ihn relaxation of Hie 7x7 rrrnrial rudert surf.ice and fnr

2
LIiB finrniaiihim-üi lirnn inlerfare - Bnlh Studie:; have given differenl results

in rfiBi|inri:iun In thuse ftim olher inellwds and il is IheieForc <if utmost

iuipni lanre Lo linderstand Ihn reaaun fnr the discrepanc ies.

In R prel iminary stuily we hawe alrendy re|i»rl i>d XFiW measnreniBnl ;; w i th quite

i)irrnrt;nl i-eKulla frnin thtise in refs. l ninl 2 . Wß havc now reinfoired

our prfividiiü tihsurval iniis with innre mcaBuremeiita whtcli we report here In

rniii|jlüLr U ic piclure of the r.Lntcture and (jive inBiijtit into t he enEiKjcl ics

uf Ihr ni/crlayer qrowth. We wi l l adilil innal ly :;höt» thal , für XjW analysjH

rm idleifaceH L»f rnn îl iraleri structure, il i« of utnwsl impurtanre t» make

mßaüuromniil s cinder UHU i-nncjit Ions, lo <Jo systeiih'il in studies w i t h differeul

adsnrbnle ilensilica sind preparalion ronditinns, nnH tn iiiclixje cli rrecwiiL

ninrifjr cimipunciil s n[ Ihe denaily f mir l Um in thu finalyuiü.

Ue havo ühidied t.he qponiel riral strm-ttire öl Hie S i ( l l l ) 7 x 7 niirfare Ity funnirig

a sil ii^on-f|ei-ninninin inli>tTm:e thrcnigh Ihe adsuipliun «F KB. OcransR <>f tlic

iaoelocl rnniu vfilenre Glieli, and thitn Ihe rhemical r.imi lari ty , of lle and

Si MIR iiilHurptinn oF He is ncir exnerteü tu [icrl.iirt) Lhe oilicnn aurfare ülrurtiir

signi Ficanl ly. M»reuuc*r, MIR adr.orption proceüs iLaelf is inlere») ini). 1t

iss llie pi iinnry H! iifje in tlie c'pil axial f|i nwl h n( tl>in fi lins, llie i|f;omrt r iral

ül rucl.iirea nf üiirFiifes and Llip Wüy lliey rliaiiijr upon arJditinn of a acronil

in;ilci ial rk'tprniineB tl«> n lerl ronir pmpertics arr»i;-.ü Ihe inleiT^i:«1.

atmnR un ct>r , l i i ! i;tiiTnrnH . In l.hi« Int lc i wc if-imrl XTiW

nit'nts fin Ihr 5i(lll)-(le jnl RrTjirc . Ihe fixperimentü were carricd «tut at Ihn

wifjglRr hea« liiie at Hie llaiiJjurq Syncttrot ron Lalinratory HASYIAB. Ihe (111)

sui larc of niJicun Hamfiles was spulter cleaned «ith argon iuii boiiiharriiiieiil ,

aiuteaipd at 'JWC, and cliararlcrizeil by low pnenjy elRrrron HI (Trarl ion

( I t t 'D) and ullraviolet (itiotnemiüaiun Eipeclriisuupy (UC5). A tiharp 7x7 LCEI)

pal lern was ohsisrved. Ihe c-leanlineaa of the aurlacp was chpcked by ntuniLorinn

ttne siliron ualence band and Lhe qermaiiium 3d l ine shfipe and inleiisily in

Ihe photopmisnion sperlra. r,eniianiiim aloms were rieporiiled nn (|>R i'lniin 51(111)7x7

surf nee in a mnleuultir lieiiin cpilaxy (MOE) upparfitüG. llie ;;urfar<: fütfiiiKuJ

thc 7x7 t f.ri) pallcrn in Lhe prosRncc of adaorbed germanium. Ihn roueraqc1

nl (jcrmnnium WH B determinpd widi a cjtjarlz osrillalor sä wel l äs by rninpannt)

Ge f luiiieür etice yield from t.he sample mith (hat frnni a Standard. Cerniixiium

Man RUitpor.'itnd Mit o hnt (53flT) snhsl ratea. Durinq Ute in situ XfiU meaFiure-

mt'iils Ihe p resaure in tlie ümalJ iranspurtable UHU uhaidier w»s niairtlained

at II) l'a or bctler. Ibe XSW expei imental seL-up wil l i Ihe transportahlß

UHU clujiiitier at Lite wiggler tteani l ine ha s heen desnitiPd in re f . 3.

Hy ii!iiiK| Hie regulär t^mlial |ieiidii:ity nf x-ray standitig wnue finldü (XüU)

nno delenninefi Lhe phnse (i) afid ainpliludc (f) öl Ihe H-lumier riHiipnneiil

öl Ihe adrKirbate densiLy funrl ion relaliue lo Ibe (hkl) bulk di t Irai-l inn

plaiwfi. * and f nre rliiHely relaleil tn Hie firtual pnaitions nf Ihe adsnrbed

aloiiiö iind Lhe frartion nf Ihe lolal nimibcr of a L um» «L e;»ch adüorpl ion ai te.

Ihe c|UHiitiMes $ and f are otilained hy a least-ürjuareü FiL uf tlu; nnrmal i?eri

f hinresfcix-r- yielul lo tt«t dynamirol thenry nf x-ray di f frarl ion.

Hie rufiiilla of L wo iiwaEiurri'ii'nl!' uninq a (MI) i-pf Irri ion arr ühnwu in f ig .

l . Ihfiiip ine nx|il{iiiiRrl in Irrms uf Ihe dimer iidatmn fitfirl* irn]~(nul t (l>rtr>)

iiidili'l nf t:ik;iyiiMiiijl et fi l , ftii llii^ hai e fillirnn ( 1 1 1 ) 7 x 7 «urfai-R , l de tu[>

v i cw of whirh i» ühnwii in f i ( | . 2(n). Ibe B i dt; vif.vt of a pari of Nie S t ( l l l ) 7 x 7



um t ccll in this model is fihown irt Fiq. 2(h). In Ihe DAS «odi>l , Nie 7x7

im it. C K \  if> divided into Lwo erpia! triangulär halues, wie of wliirri haa

rnqulur dianKHid sLriiclure ülarkinq, whereas Llie ollier half has slackinq-faulls

in llif! surfnrt rnqitin. Rügion l H l K J MB t he normal stark i ng sequence 12.54%,

fuiit ri'ijinn 'l ahnws the süiL-kiny-faull in llie r.nrlai:e reqion; ^>6 ' . In the

DAS mode l Ihere are 12 Si adalcims (eartt bnnded lo 3 surfare Si a tont») and

h surfunj Si at ums (nul hniidnd l» any ;idu(nrn), e;irh of whicli proimles «

danqliiK} bnnd für clieiiiiuorpt inn. Our maul t a HI L* f;\plained hy Hd;;nrpt iun

nf (ie iitiHiis nt t.he surfare-alup [A, 0 in F iq. 2 (b) ] sites for low rovi'raqp

nnd i:(irnkoi pL hin al tlip nurface-alop an et the adiit om-alup [T , ß, E, F in

F in. 2 (b ) ) üi^ec fnr hiijlier roueraqe, w i lh n Trartinn of Ihe de n Irans in

random rlj st ributioii. Wli*;n ijermaiiiutn aLums »ccupy orüy the rnirfarc-at ti|) :jitrL;,

llie expcrLed ptiaae ualue front a (Hl) Rrayrj ref lrrt ion XSW mr.'isnreiiifinl is

D.B9 'l.... Aili.iiirpt ton r.mly u t tlie arlatoni-iilop \\i\tn; wrmld qive riüe ü> ü

(jha;;e VH Uie uf 1.14 ''iii- UrcupallLMi of ai tca df buth typcs with «i|tial

pnpuhil ion wiml<l ijiue 1.1)2 d . . Ihe mcanured (ihascEi *'f O.H7+ [).02 ( F i g . l,

nunie l) ;inri 1.06 + 0.02 (l iq. l, riirue 2) for qr-t r man i um rnueragf^ nf 11.2 Hl

(monf)Jiiynr) und ll.H W , rus|icct iucly , are tixplamud hy aisunminq that al

IHN coucraqo nuly aurfare-atup sitcs (positiun O.BV) are orcupied, and wit t i

Jncreaßinq couRraqe, Ihe aurfat:e-al op ailes hauinq Leen Tilled, the only

;«kitnm~;d »p silcy (pnüitinri l.lft) arn orcupiftd qiuinq riac lo

an effect ive phase value belwccn Lhe two l im t l s . In fai:L wilh Ihe \n~n\te r

9
wehjhl far-titr - 6 üurface-al np and 12 adalfwi-nlnp riiles per 7x7 unit cell -

Nie Rxpwted pltase ualue is t . 07 d.... Ihe aRSiim|)tinn of preferential Fi t l in i )

im hui unlisl i'fil t; ir. ciirr«il«iralDt( hy Ihn rnsullfi tif niRiiniireineut R un 5 i (Ml ) - f> f i

interfare uaiiiq a (2Zü) Uraqq nsflei-lion.

llif re:iiill H uf two aie;i:;in F-iin.'nl ;> wil.li a (220) rr;! Irr-t iou ;ir^ shuwn in T iq. !.

In ordisr lo pninl niil isimu impin-lnut fftal nru;) w i l h i(;;;pi-cl In (2^11) mrnütin:-

innnt«, Icl u;i Tonis uur Hllenl i UM ort llie aloing A und G n\R siirface-aln|i

sites in rerjiuii I and reqion II, rpsperliuely [Fiq. 2 ( ln )J , In XÜU meaHiiremt-nl s

the f luurescenre renponse fruin an adanrhed al nm dcpeuds ein UtR distiinuR

of that ntnin front the nearest diffracl ian plane. Iherprore, Ihe atoma A

and H (d : d ) uionld qive r i SB tu the saiiie f luureüirenr^ auunlur prolih-
Al bl

for ( 1 1 1 ) rt.'Flt:(;tinn nmaRuremc-nl . Minmeuer, dm; lti the slackinq-Faulta in

rcqiiin II, atoms A find B hauR diff^rurit dislarire components {d. f. iL) wi lh

rpspfirt to (220) planes. Ihe cxpected fluoreHrenrp anqiilai prof i le frora

Lln.- t!« atniriü al si le A is shown hy nirve u (d. = 1.02 d ), und Ihe
n L L. t J

cori-Büpondinq profile für ^ile Ü is showit by nn-ue l> (d = U.69 d.,,,,) in

Mg. J. Ihe expeL-U'd joint profile is thR Fi l ted rurwc l lo the dal a

cin-rcapimdinq to a phase ualue nf (D.85 ± 0.02) d for 0,2 Ml (ii; coueraqe.

Hin ubserued cuherenHy adarjrlind uoverage of Ge al.oma {0.2x0.f.O o r 0.12 Ml )

is whal wtmti l lie expected if only all the A und B üilt'a, i,c. IhK surfiirf!-;iliip

üitf is, yre orrupied. Miere are 6 such si tes per 7x7 unit rell, whih; W

cuiTHSiporidrä l.o a monolnypr.

llie f luurpsrenrR respnnse Trum a (22U) measuremnnl for a liiqhcr C,p. roveraqe

(O.S Hl ) is slifiwn by rurve 2 ifi ( iq. J. Ibis is Rxplnined äs follows. Ailsorp-

linn ül C and I) ailes would qiue rise lo uinülai' respunse to (.hat fnr adsoip-

t Ion nt INe B Ri te [d = d - \\ iq. 2(b)]. Ihe nmuher of fiucli uUps per

unit ft> 11 is 12. (heiefnie, urcupal ion elf all the aunilnlih? alop sileo wonld

qive r i n« lo ;i .|niul resiponse t.-losr l.o Ihe ruri/e h. In facl , wilh prnpnr

9
Meiqlil - J ahima at 1.1)2 d , find 1^ atontfi ;il (I./.9 d - l IIP ex|K;^li:d pha;;e

of 0.72 d Rqret-a «eil uitli Ihe obsiH'VccI phase of 0.71) t 0.01 (rurue 2

in l iq. i ). Nie f i l rorres|innrls to n rovpraqr* artüinq fmm Ihe urcuptit iori

öl at l tbe i(lo|) silnr, (II. 57 MI ).

Tl in i-iüiiilts c.l ( I M ) aud (221)) rpflnrl ion inraHiircinenl s, äs dt-srribrd alnive,



- 6 -

Tor 0.2 Hl lie roweratje nloarly tlnrnnriatrule l.he prcsttnce nf sl arki nq-l aull.

nnly in »iie half of the Si(lll)7x7 unit cell, and rule out Lhe inoriHlfi in-

ifulviiuj stark intj-faillls in the entire region nf the 7x7 unit cell. fhe results

fr»r liiqhcr Go muerages ahom in addition t« Llit- priüiisnce of stark ing- faultn,

the existnncp of nein l ans in l he unil cell. Ihua, nur XüW iifRiiHs agree only

wi lh Min iliim:r nrlulmii M! ;irk inq-faull (DAS) rmwfel of MIR 5 1 ( 1 1 1 ) 7 x 7 suifaru

by hikiiynimip el al - .

llit> larl Mial Ge ran de ailsorbpd preferential ly al Ihe uurfare-at np a l l e

fnr luwiiJi- riivtH-aijea imiicaLen a higher bindinq nrtergy für Ge al Ihe siorface-

ntop üite cofliparccl to t Ire adaLum-nlnp sit.e. Highnr siibslrate lemperaturu

ilurifiq fe eua[n)ial ion helps an adatun to tliffiiüe nn the stjrfarR before it

:;elllf;:i in a tfeepm- [uitRnlinl well.

l>s|>nn i L ioti nf Ü-'J MI. (f? un tmlisl calt; at. ronm leiii|nM';il in R um in t iiinßd LIiH

7x7 üymiiiet ry. XTiW resullü Bfwmnd Mie (H-rupal ion dl unly ;;iirfu(-t:-al n|i mies

in i:nnl r;iiit tu 1 1 K- nnrupHt IOH i>) hnlh HUiTauo-atüp anrf adatoro-al.op üjlrs

fi»r rj30nC ijrnwth leinperul ure, Iheiiu j-eeuHs IITP cnmparnble to Ute rfirent

<j|»s«:rvHt ion nt l he prcseruat ion of" a 7x7 perindicily, and the prnpnRetl ahafif

öl" ItiR periodic array of tirtatums ah a btiricd uniorpluTuu-Si/Sid I J) Interface

If l he rnom lem|ierature (icposilion of Ke rüinove» the Si aclatom fr um Itieir

rei(iilar pn?;ilinn, Hw adüiirpl int» ;il the ndtilniii-al np silfi is ntil ivnul irnl ly

rill eil mit .

l i»r (he iidüiirpl inn nt Ulf! »ne-fnld alnp silcsi, de cont r ibnt ini) fnur rlrrl rons

;iIK) Si (ine, tliü piclnre of hnnding IR niiL uory clrsir. In lart, nnr; muy wcnulnr

Mliethnr ttir hindincj at l he atnp site ia sät EJÜ prinsible. A ueir-rorisii.il t;nl

12
fielil r i us t IM ralrnlnl ion iiii/ul u MK.J nun II alnm and one iii itloin, wliich

iü Bimitnr tu a (>r nl um Htlarhed to n sint|lc rl;irM]lnn| hoitil uf Si, Imwc'ucr,

EiiK|(](Vrl:, Ihc pn:;tiiliil il y D! LiimlnKj,

hl Ihn fircnenl analysis a S i-He luind lenqlli nt Z.4(1 R, which iß the auernqe

of 5i-5i b*Mid Icnoth in l»nlk silicun and llie Ge-Ge bond l engt h in bulk germanium,

has beeil asaLmied, In the DAS mniJel, l he atomir diaplarements in ttic üirccliiHi

not'nuil t(i ItiR surfane are not sperified. WB have asauined MIR bulk hilnyer

srparal ion, (J.70 A, Tor Mie di;il arn-f! between the adatom üilircHi and Ihr;

snfan; ßi l i ron layer. Ihis is wilhin l lie error bar of l tie S1H «hserunl ioci

nf 0.7 + n.1 R U.

(lur rcsults do nol uyrefi w i t t i Ihn lartje contraction (0.5 H) nf thi; 5 1 ( 1 1 1 ) 7 x 7

surface recently measurcd by Uniinn et al. , unlefis this re laxat iori in remnued

by (Je Opposition. Because of tlin chemJcal siniilarity of cgprinaniiHi and niliron,

and Um unrhanged 7x7 stiperatructure upon qe-rniamuai deposition, the adtiui pl ion

process ia not cxpci.'lütl In relieue a relaxatinn äs large äs n. ' ) Ä. Accommnila-

t ion of this rplaxatinn wmild rmjuire «n tinosnally larqe *>i-[',f. hond Irncjtti

»f 2-90 ft In rxpliiin nur rennllH. Note thnt. 11«.' resiilt nf the (111) mratinre-

mrnt (or t f ie 11.2 Hl r<iv**rar|C, i1i:ictir>üetJ wilhout UM: kiiiiwlpdfje i'l thu rosulls

of our oltiiM- aysiteinalif sturlins, rtmld lead lo a mi uint prpi et nl ion u( Uiiti

i'esnll, (tamely donlile Inyer qi'uwUi jt i connfintinn with a (ll.'il + [).f)6)Ä

inward nslaxalion nf the substrnLe. this puinls np the need lor L-uwuraqe

<li:pcndt;nt XSW nRaaiireineriLs w i th more lhan une foitricr coiii|xincnl für compliralod

sl nu.'tures.

In HMist öl our iiHja:mi-t;mi(nl R wr nhaerve H fraclit») nf qei iiiariiiim aluiufi Inat

an* iiul iuJfsnrttGd nt a pari ii.-nl.ir s i t e (randcm). Oiüorihtr WUH also ub!K:rw«H

dir thi;; sysi i-m in prewinna t.-haiHK'l iiu| Ejypnrimfiiit H

flnr iTFiiills dinai|rce w i t t i UMIÜH nf Pale l et al. wli« mailt! npen air XliW mea:;nrR-

iiifiil:; on sanijilrR prHparpd in UHU ;mt1 prnlerlpd w i t h aiiio[|i|iniis fiilirnn rap.

A r<H-i:iil stmly nn l [H- inl f i t farc hnlwcnn a tiilirnn ( I I I ) nnbal raLn and nninrphnuH



siliron l iaß ühown thnl tne slrurlure uf Lhe hnrind surfflce diFffirs fnmi

L t in t <if l he i-Jeun uurfare, even thnijgh the 7x7 periodieily iu preserued

In cnnr-hifSHHi, the pusitiurm af Uie germani um alonis fin sil i ton (111 ) surfacn

hsive heut i determined by x-nty stand Jng wawes by mcaunring the distonre compo-

nentFä in UIP l III] am) [2211] direclions. Ihc Ktrtjclure of MIR höre siliron

Burfat-e havu beett deriued Frorn the poüilion of Ihn adsnrlied iitoms, and has

boen found In support t.l« dirnur adaLum al arktn(j-r;niH muücl of lakaynnnrji
p

et al . . DM lins sl nifturc Gc atdina hnve been riiund l o orcupy tliR aLup aites

oii Um 5i adatujns äs well äs cxi Uie surf'ace atum^ Lhat offei dufigling bondä.

Ihe present nludy almws tbal sorFacc stnirt nrea cnn be dRtermined by l.ar)yini)

U«; HLirfarr; ntoniR w i lb chcmicalJy sJmilar atunis. [ rorn the reaulls öl iin:;uiurL'-

mf!nl.s roside «i simples preparcd af differeiil mil»HtralH tem[w>rnlurfi:> it i;;

rünflndcd t hu t tlie bindinq Himriiy nf germntiitiin nl l ha nin (ütc-öl n|> site

is liitjhfir compnred l o Lhc ttdatum-stnp Ri te . MIR knciwledge of energet ICH at

thß aiilniHJittihiycr level belpc, lo mideratand the r j t i tüx ia l growtli [iruccas,

wliii'h w i t l be addi'ensed in a lalcr publicuLiun.
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Mriasiired ( + ) und rnlrulaled ( --- ) rel lerl iv it y für silirnn (III)

rt?f lert inn. R , yml r:iii-rBMininJinn (inrinaniiHii K Miiiirp!;c(.'iire
a

yielcl, V , a:i n fürtet iofi of waveliJiKjl h of l Im iiiridcnL x-rEiy;i-

-)> -A.,) ia thn dcvialimi frurn X,, lliftt snlisfiDhi üie Brnrtnti b

. The rartye ot AX curresponds lo an energy ranyn "

5.6 eU. l he equiualenL fi5(=3-&|,) scale is aliiiwri aL the top.

•: riuoreücenre dal n for a Ge coveraqe uT 0.2 Hl; D: F luorc

«liit a for EI coveraijt; uf 0.4 Hl .

(;il Inpi uin w of ttie diinur ailalnm sbarki nq-fauH niniJcl nf

et B\ yhoutuiq Ihe iinsiticNiB nf MIR ailai.nm;? arid Llic? iiiiiTiinc

atoniü (hat o f f e r it;iri(| l int| bonds fiir rlmmifäni-pt JOD. NIC 7x7 iinit

i-Rll ia «linwn by tl»; ilnshod lines. (he dasli-dol l ine rtiuidßs

tl« ijiiil cfill intii twu tiJanyular nuhunika.

(b) Side wi«w ahnwirwj a part uf tl>R unit rell. Region l ban

nurmaJ dinmund uliuirture atarking ()2>'l'>6), find rerjion H sslinwü

MIR stacking-faull:; in Ine lo|mnsl bilayEtr ( 5 f t ' ) - f-e ötoms are

slinwn al the surlacc-ül d[i (A,B) and the adalum-atup (r:,D,F,f)

Monnitrcct (i) and ralculated (-•-) rtsflert iu iLy for Si(22H) rnf]«t:~

t ion, II , Eiiiti i-in iRüfKHidinq Ge K f lnornf;rfiiire yi(;l(J, Y ,

an a ftinrlion dl A* . lim ränge nf AX rnrreaponils to an eiiurtiy

ränge uf 1.1 nU.^: [ luoresrer>ce da L a for a germanium roweraq«

of 0.2 Hl .U : l Itiufosrenre data for a cuuei-Liije of D. 3 Hl . CIIPURS

n am) b ;ue Ihtine «xporled friHn Ihn nlom öl A aiul ;il B | l ii). 2(b) |

rRRjieol iuel y . llif ( > t T«rl i UH ri*sp(insp «lue lo thp occupal IIMI elf

luilh A anil D üito?-. IH ijivnn h\r filli-d rui-vi- l. fnrve 2 c:üiTi:»|iiinHi

t n ori-iijinl ion "l tml h sin f Eirn-nhiji ( A, H ) ;mtl t lir rutat tun- H t n|i

(r ,() , f ,1 ) riiM'fi.
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