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Abstract
i ?: Therelectrohic band strugture:and:optical.
_vt;ééhétants'bf MééSi, R@eGe and Mggsh;are calcu-
'léted using the Empirical Péegdopotehtiél Method.

' The results are compared-with experiment;
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I Int:oductlon

The Pmpwrlca] Pseudopotcntial Mpthod P EPM, has beon used to ca]rulate

a,the'band-structurcs and optical cons tants of many dlffcrent typeg of ;rystals

| “with nuch success. Onﬂ-advantage of u Jng thls method is. that it yie]ds optlcal';?»':

o f:'(onstdntu whwch can be d:rectly Cumpared with opt;cal measurements. Rebenuly

: "good rcfloctance and electroreflentdnﬂc duta on the faniLy of conpounds Mueuliv

"TZMQQGe, and M52Sn were obtained by Scaalerlo and Cardonall Ve h’Vu, theref \re,

used the "EPM to calou]ate thc band "Lructules and optical gonuten4“ for Lhese o

'4matcr1al° Jn an attengt to understand the ontical struutu*e.f
Us1ng potcntlals obtalncd in pzevmuc band structure calculdtlonn, we have

.computed'the clectronic band structurcs for Mg281,'Mg?Ge,vand M¢,Sn on o mesh’

i . . . . ’ . ) K
- of points in the Brillouin zone. From these points the imaginevy part ol the

(J

QA 0o-

diéleq#ric functlion, ee(w), is obtaincdle, and from e?Oﬂ) the »efloecti:

efficient is calculated. The'derivatiVe'of the reflection coefiicient is also f* o

'liobtainédnto comparc with electroreflectance data.

) ' s : o . o
Lc013 and Follandl} have previously calcWlated band structures’for _33 Si,oo
f.{_and Lee also Lave the results for MOOGL however, ncither calcu’aulon 51»e°- ;fi “'°.

"vffoptical constants for these compound ‘ and the two results for hr Si dO not '

v”}agree wlth each other. Ve have compared our results with these calculatlonsd
and we have used a critical point dnai&éis of the interband energy contours

" to identify the structure in the en(w) curves in terms of inte*ba1d t1°n31txon

+

. Our analycis chaws that the pzcv1ougly exis t;ng cals 01&t10n§ C4nno y:eld opt;cal
L conStanté that are consistent with expcrimcnt to thhin one ¢V. Our results,

hovever, agree very well with experinent; the discrepancy between theory and -

experiment over the entire region of interest (0 to 10 eV) is within .heV

for all three coupounds.
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f’agree well W1th exper1ment.5 The agreement is better than that obtalned in
- o 7

”more Lonlc crystals We believe that thls agreement results from the lack

:fuof exc1ton llke blndlng between the electron hole palr because of the large

| statIc dlelectrlc constants of these crystals.; o

B

Thls Paper Wlll be d1v1ded into three sections.‘lsectionAII diScosses*the Qj:f;f

‘:pseudopotentlal Hamllton1an and the form factors. In Sectlon III, the results:

' are glven and comparlson w1th experlmcnt is made in the follow1np order-
/‘t?reflectance, electro-reflectance and energy gap measurements.. Sectlon III

§}concludes w1th a comparlson of our results w1th those of Lee ahd Folland




lfﬁﬁéj~group IV elements = and Mg Furthermore, the same pseudopotentlal was jﬁ

‘optical data ;' In th1s work, we 1mposed two further restrlctions" the form

”i-'factors were chosen to yleld close agreement not only with optlcal data, but

,compounds.‘

:,apotentlal, so that the pseudo-Hamlltonian 1s"f"3”

~The weak pseudoﬁotential isfeXPandcd in the reciprocal_lattice_f-' L

II Calculations 3

Thev EPM involves the variatlon of pseudopotentlal form factors to fit

, 1l -

SR 1nd1cates the correctness of assoclatlng a pseudopotentlal with’ an ion, 1nde- iEfl

To calculate the band structure, we assume an energy 1ndependent pseudo- o

3*;,:_'<:§;:)§3';L;§£)';". J

oo

. b

-igx

T _v'<;'>f_;_= z vue

“\,’{ .‘:‘_”. _'__ ) ) . .“7.. : .\.. . I

" also with eXlstlng form factors for the ind1v1dual constituent elements, the 7j1‘7“

"5*‘used for the Mg ion in: the three compounds._ The success of the calculatlons lffV o

Soate o

'pendent of 1ts chemlcal state. Screenlng effects should modlfy the pseudo-_;ftvig’ff'

‘"gpotentlal, but the dlfferences are expected to be ‘small for similar non-metalllc .

where G, 1s a reciprocal lattlce vector. FOr the compounds Mgex, where X Af~'u'

ls Si, Ge and Sn, the structure 1s cublc fluorlte., Theqlattlce is FCC. w1th,

!

R;three atoms per pramitlve cell. - The element X occuples a 1att1ce s1te, and ?,“‘

the mapneslum atoms are at + 3.,_whe1e g_é (% % 1)a, and a is thelength of

’ the cube. .Thus ve can wrlte




cell?jfwﬁf; S

TR

" we have . .

| V(£)= Q [n v (G) 4 ZQMGV ME(Q)COS{-Z(h +k o+ {)}] (h)
e cell . o ,\““fﬂ:"
wherenx and QMg are the volume per atom of X Ca.nd Mg reSPectlvely,
invxkﬁ) ‘and ng(Q) are the correspondlng pseudopotentlals. We w1]l assunehioﬁ';;fi
ﬂjv;spherically symmotrlc atomlc pseudopotentials and thus V(Q) V(IG]) .

S Takinp the pseudopotentialn of oa, Ge. and Sn trom Cohen and Berestreoeerlff;\':"

o (CB) and that of Me from Animalu and, Helnels, we. flnd non-vanlghlnb form.

.:C'fﬁ;;factoro only for tGle <I2O (é“> " For the FCC lattlce; Lhele are:‘8-eueh{;Cﬁﬁi
'-ﬂu?form factors. Csihg Eq. (h) we. can wrlte these form factors 1n t01ms of the
”l?jetomic form factor Sy as shown in the thlrd column of Table I. 'We note that-"‘ "
"oibecause the lattlce constants of Mgex are different than the lattice constants.j;;~{-
: fifof the elemento, the values of the atomac pseudopotent1als are obtalned by in-
terpolatlon f:om a smooth curve draun from the known atomlc pgeudopotentlal

+..form factors. -




: / : 6 A
_ To calcu]a.Le the ‘optlca.l' prlepcrtles\ 1;1'.om. the band strﬁcturc, ve. flrst .' '
’ ' calcula.te ez(w) To do thls we u e. the‘ expression o SV L
N ST .,
e (w) 2 a(n (k) - E (k) m)l(u lv IU )12d3
, Lo = 31tm w civ | - 7 . “ K, ,“-" {
'tj._fwhere c,v stands l‘or ‘conductlon a.nd va.lence baﬁds ) a.nd U ’ is the " ‘
SRR 'perlodlc part of the th band wavefunctlon.' We a.pproxlmate the exact )
.-.;-‘_'by the elg,emu_ncuon of the pseudo-Ham:thonlan, Eq. (l) V The numerical
_evaluatlon of th:.s express:.on for the FCC lattlce is discussed elsewhere3 : ‘
 The i'unetlon -el(fo)- is obtalned Jirom ' 2(m) by using the Kramers Krorug7 .
; V'.:_.:_i"elationvs.v with ._eh'_lapﬁroximate tail‘i’unction fer e > v, where W, is the ,f_" : ‘
1 : .;j-’-_fl'argetst »"’w ) fer which | ee(w) is ca.lc.ula.ted.‘ The 'iefiecﬁion coefi’iciventf J.s | |
obtained- from € (w), e2(w) | | | |
| . i



The band etructures obtalned USlnb the form factors 1n Table I for M5281,:‘ L

;n“w.QE:MgeGe and Mgesn are shown in Flg. 1,2 and 3 for symmetry directlons of the

"-fppiBrlllouln Zone. - In Flgs. 4,5 and 6 we plot’ the calculated and cxperlmental vrfJ”"'

-'iez(w) for the three compounds. The experimental 2(w) was .obtained from

R?i;lreflect1v1ty data by Kramers Kronlg transformation. In Flg. T we plot the‘;;}
Tlticénpseudopotentlal form factors used in the calculations for thc Group Iv elements: _lﬁxu
.f;ﬁand magnesium For the Group Iv elements we compare the form factors with those 'f;:
of Cohen and Berbstresser (CB) We see that for Si and Ge, a smooth curve canfjﬂf
fi be drawn through the pseudopotential Lorm factors used here and those of CB.._c~;r

l‘,:eHowever, for Sn, we were forced to change the pseudopotentlal of CB sllghthy

%{.#'vﬂrlriff The dlfferences in energy of .02 Rydberb, however, is smaller then the 3p1n71;{Lm"

'_orblt coupllnv energy for Sn whlch we neglected. For-magnes1un” we_compared"f;%

2;1"“13f”-our potentlal w1th the potential calculated by Anlmalu and He:Lnelp

16

_and that
;'f;used by Klmball,t ark and Mueller .

Inspectlon of Plgs. l through 6 illustrates that the band stluctures.fi

'yiigiand the (m) curves for the three compounds are simllar. We shall flrst

»]-dlscuss the1r comnon. features, and then dlscuss these band otructurcs 1nd1vidu-;f"“

"%'vaally by comparlson with reflectiv1ty data (Section IIIb), eleCLro-reflectance‘;ﬁf"
’vdata (oectlon IIIc), energy gap measurements (Section IIId) and the exlstlng

l_‘band structure calculatlons of Lee and Folland (Section IIIc)




IIIa. Coumon I‘eatures

The valence band maximum 1s at P, w1th symmetry T 5, and the conduction
zband minlmum 1s at X.. The fundamental energy gap is.thus indmrect. The sym-n t 'f__

metry of the conduction band mlnlmum is either x or Xé ;. but these two ,b

yy :
1evels are close together These fee.tu.res best exh:.bit themselves 1n electrica.l

E - measurement_“ T - IR o ; o L e

The optlca.l structure of these compounds can best be 1dent1l1ed by a :

S
N

'crltlcal po:Lnt ana.lys:Ls. If one examnes carefully the band structure and 1ts
a.ssoc:.ated ee(w) curve, it i., Pos sible to identlfy the 1nterLand tra.nsitions
between va.lence and conductlon states contrlbutmg to ea(w) the .meortant

transﬂ::.ons comc from pa.lrs of band., for whlch the ,)omt dens:.ty of states is

near a smgularlty.‘ The s1ngu]ar pol nts of the zone are callecl cri tlcal pomts

‘(cp s), a.nd the,/ g,:.ve rise. to structule in ez(w) An a.no.]ysm O.f‘ tnoue critica.' e ]

' compound.,.  For exa.nple y we find tha.t the

. and 68 bands along /\ and the hth

R pomts exp..a.c.ns the genera.l s1mlar: t:.es of the ee(m) curves for the thrce
hth and D‘ bands a.long.z the ’-Lth

“_th and 6th bands along, A are a.lmost

"'."-.",'f_,'_pa.ra]lel over ‘a lalge reg,lon of. ‘the zone i‘or all the threo c_ompomnl.: a.ncl *hus "'_;Q.f b .

‘the . do*nt denslt" of states i.. la.rge therc. Fur_thermore, the }xh_,- gap- is at . ,

about the sa.mc energy -as the Eh G The main j;eak, jwhi.ch result ma:.nly ,_rom o L

. Cthe ) tra.n it.LOHS, thws ha.s a ]’u e-magrxitude." Another important fect to

, notlce J.S that” the enezg,y separatlon oi‘ the. ll and bands alons A"i‘s. alwé.ys.“

th ~th

:below the main peak, whereas that. of the hth and 6th bands alon[, A is always -

‘ "'above.- 'These three main contr:.butlons to ee(w) therefore dictatc thc.general--g'
- three- peak shape of the e (w) curve (though the first peak merges with themain

- peak 'in U84 and _IL Sn)




Ng?SL (Fig‘s L and 4),_* B

The e:.perj.mcntal (m) curve‘ <‘ta.rt.., w:.th an 1nd1rect ta.ll at a.bout 6eV.,‘,_». L

"Y'I'h'ese 1ndire'ct- uran 1t10n cont; lbUb.LOl’lu are not 1ncluded 111 he’ éalcul tions,

_yhowever ’che uheo ctxca.l ee(w) cu:rve .,’ca.rts a.t 2, leV resultlnw from the

“1‘15 - 1":L tran.,ltlon w:.th an a.ssoc1a.ted. cp of Mo symmetry. This stvucture ca.n :

;.;»vbe 1rlent1f1ec1 muth the sharp rlse at about 2eV :Ln the experlmenta.‘ ea(tn -

The ﬂo’ lowmg 1s a dlscussmn oi‘ the mador contribu’clonv to the theoret: cal

.é‘ez(w) a comparlson of the crlt:.cal po:mts 1n the exper:.men’cal and theoretlcal -
(m) curvee as a functlon of energjy Tor all 'bhree compounds is given in .J.O.bl’C Zlii'..j

Above the- Llﬂreshold for thc u«rccb transltlon Lhere is Lhc Q.Eev L l - L

: U)

: tra.nsltlon Vh.L(.h 1s closelJ io lovec. by ‘the c.heV A - A w'ms.-.'bion.:-‘; The_‘

b "-’..",assomated cp s hzwe ..MO' amd 1‘-‘13 :metry respectwcly. Tnc main lle‘.h s arts,'.-l
i‘ ) . " ] D - A ' )
¢t about CGV, uhc tran.; LtJ on., res pon Lbl(: ar X = }CL, 4{} - X,D,- and. .‘.‘\)‘-, - I\],
L 2 TR N B
Co -'j'fi"uj] han ng 'M .rmmetxy.- A., ut\ntul c:o.rlnc‘r, 1.he ]arg,c e -':v ool Lhu :mno a.]ow

O .
A, the /\j -—»A L.:o.n.sltion&, clve“ a larp,e contribution above Lhc > .‘f* X3- 9,1p

,_'.j;of 2.6eV. The pe—.a.l' structure of the mm pen,k ns :_z result of 112 .a,nci r\L cp s

.

; ) Lo ;_:f."'_':j'arl.,xn{, irom 21 —)7 and A, .._.O' ul‘anblthnS rc.,pcctlvely at '.bout 3 OL.V.

Above the ma; Ln pealf the next 'Lructurc is a m».h a.t 3. ,eV u‘u ch ar:.sc.;
P

irom Ll Lo ’ and

3 Ay |

contribui.e an M,, in LhJ... rc{,lon. A’bovc thls peo.k there are a L.uw @ nwxb‘:r of

A3 transmt:.on.; oi‘ ‘oype.. E’M , A,-.A tran 11..Lons a_su

--:._ch.ff'c. rent I‘CLlOH.., in the zone: contmbvtmn to 52('*’) Ve can a.s_ oci ate pwt"\?-‘-:""’ :

of the contr;buuon., from heV o Sev to the - A.L Al’ K '-I‘{l"- I\3 "’I\ a’nd_




A  ‘f - -»xi traﬁalt‘0n~ (see Tdble II) iifﬁése{cépfiiﬁution;_g;yé"fisé}to‘a“,

AR

"bump at around ? cV.' :

._’{. .o ‘._',k .

Inspectlon o; Table II and P1 .h shows that there 1s good ag reement be-'f;lff o
L {l,tween theory and e;per;ment both ;or the magnltudes and p051t¢on~ in enercy of e
f f: f1T'-the utructurc ‘n c2(w Fven thc ]aﬂt bump at 5 eV shows up_welL=in the ex;;f'

G ﬁf;pcrxmental curvc

o "}{-Mg‘gce - (Figs"‘- 125‘ 'ang 5’>f

li:falrly well WJth ouxr: calculated value for the indlrect gap of 9°cV. The..

"»theoretlcal threshold arlses from Lhe%. Fi: —»Fi trans1tion at L.)cV W1th a

o' n ‘ ' ) )
O At h1 hez nergles the M.0 and M3 cp s arising from L3 -»I

o (2 Oev) and the A3 —»A (2 2eV Lran 1t10ng contrlbute as dn N“ZSi, ”?ﬂé

cp of LVpe I

i ﬂ}'.maln peak, however, does not start untlL about 2 9cV whe;e wc ha\c au mo‘{= .

7f¢'com1ng from X5 —bX tran31tlons.; Thc large separatlon Ln enclgy buowecu ihe

3
u

jf "LA" contrlbutlonp and the start oL thc main: peak re°ults 1n a “LA peal

?';{ f(F1b. 5) ins tead of a _LA shoulder (PLC 4) as 1n tbc. M;Qu: L&uu.:.Th@

2 transitlon» aguln contrlbute, but not as muoh au 1n the Iu 91}

I r_,’?& SYSE
'.f‘bccauue the e bandg do not glve a op.. Thc peak structure arlgcu pa;t1all;

'jfrom MO cp’s of the Kh —)Kl and X -»xl tran31t10ns at 3 OeV, and the naln

2 contrlbutlon comcu from the M2cp of the Z; —»T tra 1tlon.. 1he’ MB CP Of

?r,‘Lﬁ?;Qépthe P15 ?rl trangltlon is at, 3-aCV- The last pcak, rom 3 9 to k. 2 V. ~s
; ﬁﬂaga1n the ncault of A. —»A (M ), L3 -»L (M,) and Aj -»A (Mﬁ) tvans:tlons.;;§'f

L Plnally, we aﬁa:n have a group of cp c.ontra.butlonu creatlng a bumn at B 2eV.‘ A

The comparis on between theory dnd and cxperlment can now bc made by '~ @;Aff~
o lookinp at”Tdble Il and“blg. ); Th‘TP‘Lu bood aprcemcnh bctwccn an LNLVCQ f5;w"

'ior the pu»JtLODu ]u nucrLy of bhc structure in. eg(w 0




?However, the mupnTtude of the flrst LA peak is appreciably blgger on the egi @

""ff3per1mental curve. Although part of thls discrepancy may have,been the result?

:Lﬁﬁfof u51ng pseudo—matrlx elements 1n the celculatlon of ee(w), the large ex-‘i;

Wfperlmental peak may have been caused by the tall functlon used in the Kramersvf

”?Kronlg tranofoxm of Lhe reflectLVItyLQ Finally as for Mgasl, ve agaln see

V‘the bump_atvb,a anthe exper;mentaL 2(m

?MgéSn Y(Figé;f3.ehdy6)‘h:

The experlnental tall startb a» a lowivalue o 2ev 'hlch doeu not com—

7pare too favorablj w:th our value u; 6HeV for,the indlrect rfa.p. dowever' th

data was taken at 77°K, and at thls temperature the fundamental bap should be

£

The threohold for the dlrect Lran 1t10ns agaln arlees from ’P1;'¥¥V7f i

”trancltlons.. The cp 1s of type 1\61 and it energy value 1s l lcV.; Above thls'

ﬂencrgy we havc an usual LA COﬂLllbutlonS at 2 OeV Wthh cone prom the MO T‘ C

.and - M3 CP from the Igl—’Ll‘ and A3 ~>A trans1t10ng rcspectlv \._:Thew”*

rix;-»:x . and Kh —>K cp Sy whlch in. both the Mg25¢: and MU,Ge ase°}eief
. ’ cP : ‘v:..v'
‘c01nc1dent u1th owther the Xsa)% 51 Lhe ma;n peak, are here dlSLLDLtov' he

"1'0 cp s are at 2 h and 2 7eV resnecblvely,‘thus creatlng two ectra bumps on

fthc low energy u]QC of thc main peo It 1s unfortunate that the»e flne poants‘o

:i'ln‘the structure~are, moothod ouL Jn the-'ep(w) plOu and cannot be seen.“*fj;'”

"

The maLn pcoLvutxucture 1tsel£ comcs from T ‘-’Y tranSTtlons’ wlthfeh
d*,LP at @ 'JeV.v The AB —>Abl trtnolblons, as 1n the Mggce aoc, do not
;have a <p, and uo the magnitude oJ the naln peak 1s of the same oﬁ e' Lhat .

'Tf_“MgQGe {wnd JN epprec;ablj ~nul’cr Lhan that of Mﬁzul." Thc A —*A ’




"3§[energy between theory and experlment 1s not as good as’ 1n the prev1ous cases.

o lfThe reagon 18 ,lhat the s]opo of .ew(m);at-e-cp isslnflnlte. This qer;vat1Veel

ﬁ”Q’transitlons contrlbute mostly near P and X the M °f

- Pis’-arésl at 2 9eV
Aamd the M1 of X5 Xé at 3eV contrlbute to the maln peah._ B ‘123\

The last 1nportant peak is aﬂaan a LA peak, except here thc A5 Ai

' contrlbutlon hag moved down to the maln peah, and so only L' —)L (I )3 DeV)‘”

3.

"w:and A3 —aA. (b% 3. 7eV) contr1bu+c.; Above thlS peak we agaln hove a group

‘.q;Ol <p. contnlbutlons from about h. bO h.6ev crcatlng a. bump at ubout h hoV. .»l{”i

A compar1Son of theory and e perlment (Tlg. 6 and Table II) uhowe good

"ﬁ'agreement in the posltlons of the prlnelpal utructure 1n the eg(w) ‘ The lereer;”

"i magnltude of the cxpcrlmental 2(w) on- the low enerFy 51de of the main peak'
:(an be attrlbuted bO thc 1nd1rect tran°lt10n whlch we have neblected. They
':are more Jmportant hero than 1n thc previous caseg because the lnd rect Lap'is
much smaller here.i Flnalby, we agaln flnd the bump (at 3 9eV) above the last

;-LA" peak in the experlmental ' 2(w) however 1n thls case the acrcement 1n

. One factor whlch may be responS1ble for th1s dlscrepancy 1s our ne"lect 0r

‘”fthe spln-orblt coupling, Wthh is larger for Sn than for elther Ge Qr_Sl-

’ IIIc Pleotro-Refleotance IR

z"Whiletit.ls bcnerally POSulb‘ 'to see most of the critical poruts in the

'ﬁeg(w) curve, the cp "show up muclh clearer in the flrst derlvetnve of ;(”)

ﬂ}ltechnique ls u od expcrjmcntajly ln chctro~rof19cLanco meas urementsa

11 v .
Por thc MLOX compouuds, Curdona hws made c]ectro—reflcctance measure~

1

T mcnts in the L ,cv to h )cv range. Wc can make an approximate comparlson between
Cardona‘s ‘date Wlth our calculatlonsby :dentlfying the correspondence between

“the structure 1n the AR/R curve in the electro-reflectance measuroments w1th

A

(m»)/k of our. calcula bions. In Tdblc II1 wc tabulate the rcuultp. rhe agree-_(

Do T
.




c.(w) can’
‘-::' .

"EﬁﬁfeesilyfoefidentifledQ;

IIId Energy Gap Measurements
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nlment. The agreement 1s W1th1n heV He remark that for M3281 we can ralse
”}the calculated cap to agree with experlment 1f we ralse the energy of the maln
~?fpeak also.; ror? Mg Ge and MgESn we notlce that the gaps are both blgeer  '*

vuthan the experrmental values, but since the spln-orblt 1nteract10n lowers

b

are included. ‘The calculationsshow that the fundamental gaps are 1nd1rect

"for_ Mggsi and, MggGe,'thi appeared to be con51stent with e: perimentv3.

IIIe Comparison Wlth Fx1st1ng Calculations'

If we' compare our results with the two exlstlng calculatlons for Muesl;{uf

oo 14 :
_hwe find that our results are radically dlfferent from Folland's 53 however,:web,

:

“was used in thc-two-calculations. If we look at Fig.l7 and Table I, we”éeeV,{f

"7that thcre is consrderable contrrbu ion- from the magneslum poten ial for'

vanishes at ebout |k| =r2.h'atomic units for |k1:> 2kF ‘was used; -Thus Lee's

!
;o

. structure would have higher energies compared with our result. Inspection

The fundwnental gaps for these three compounds has been measured elec_lg..&”,

trlcally and OP lcally . in Table IV we. compare our ‘results with experl-;fv"' f

~;these gapu, the abreement w1th eyperﬂment wxll be better 1f spln-orblt effects fﬂf

L 13 . oy as . . T .
- find that Lee's™ ™ results are sgimilax to ours w1th some shifts in the energies. -

”"The_ener"y dlfre:ence can be traced in part to the magnesiwn poiential vhich @~

;;lkl > 2kF . However, in Lee's ca]culatlons an exponentlal tall functlon whichig;'°.

" effective pseudopotential”(i.e. v(lal) on Table I) is bluuer'on the averace, VVJ'V»iA

esulting in bigger energy differences. We would,'therefore, expect an.eo(w BT
. . . . ' . B T v e i ’

e . o ) o | S o ‘ G
= curve derived from Lee s band to be similar to ours in shape, but the main . .



:'explaln the data on ngesl, MgeGe and MgESn. The band structures were calcu-
lated to flt optlcal structure us1ng potentlals whlch are con51stent with those~mr,“fﬁ
 used. 1n ex1st1ng calculatlons for other crystals." We note that the m1nor

}'*;fstructure 1n the measured optlcal spectra are also reproduced in the calcu-;‘<2

latlons.'i:'i
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'fiand G is in’ unlts of ;%?s}ﬂwheféa

,4'the1r 1dent1flcat10ns., The experlmental:transition energles, when
‘ffldentlfled, are shown 1n parenthe51s.‘
fThe elec»roreflectance structure and its comparmson w1th theory betwee

3;1 5 and h 5 eV." The 1dent1£1catlons are also glven., Some utructure 1n

f.found both 1n the theozetlcal and experlmental curves' however, these do

*@{not appear to be assoclated W1Lh a s1ngle crltlcal po:nt.

'thhe calculated and experlmental fundamental energy gaps for Mg? MgeGe

{_and MgZSn.: Unless otherw1se spe01f“ed, these values are glven for O K
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. The Dand 4
I"The-bundistruvture of Mgch

:'The.bahd Lructure of - MgeSn ;

"Figurc14' b

tl u( tu:n 01‘ M;,,.,,u

Thc open‘clrcles are the form factors used 1n the calculatlons.E For Sl,Ge,

and Sn the closed c1rcles are the form factors of CB.u For hL the closed

: <

c1rcles are the form factors of Klmball, Stark,

I

and Mueller, uhe smooth
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission: _

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission’
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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