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Band-gap modifications of 8-FeSi, with lattice distortions corresponding
to the epitaxial relationships on S(111)
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Electronic bands nearby the gap for several strained structures corresponding to the epitaxial relationships of
B-FeSj on Si111) have been calculated by first-principles density-functional method. We have also estimated
the related elastic energies, where optimization in the strained structures has been allowed for lattice param-
eters and for atomic positions. Only one of the heavily strained structures correspongifee®,(101) and
(110//Si(111), still the most frequently occurring structures in both epitaxial layers and precipitates, displays
a sizable change in gap nature. We show that this issue can be interpreted by the unexpected anisotropic
behavior of the band gap for uniaxial lattice distortions alongktlaad ¢ sides, which are actually very close
in size.

[. INTRODUCTION some epitaxial relationships on($11) generates misfit dis-
locations in the film. The most promising results were
Among semiconducting silicides3-FeSj recently at- achieved in precipitaté$ at the nanoscale, where the small
tracted much attention because of possible applications ifize of the crystallites could allow for a coherent growth in
optoelectronic and thermoelectric silicon-compatible devicesilicon. The first attempts to estimate the changes in the elec-
(for a recent review, see Ref). Experimental study showed tronic properties of3-FeSj with lattice distortion due to
that this compound displays a direct band gap of 0.84—0.8fitting the lattice constants of iron disilicide to the silicon
eV (Ref. 2 at room temperature, which is within the absorp- Substrates were independently done by LMTMiglio and
tion minimum of optical fibers. Moreover, a light emitting Meregall?) and pseudopotentiaClark et al: ?) calculations.
diode by3-FeSj precipitates in silicon, operating at 1,6n They both found that band dispersion near the gap and the

in the low-temperature range, was successfully fabricated bzlze of the gap for the strained structures, as produced

3 . by a few configurations in the epitaxial relationship
Leo_nget_ al.. quever, ther_e are.bo.th e.xperlmental apd .thet,B-FeSb(lOO)//Si(OOl), are highly sensitive to shrinkage
oretical indications that this emission is due to an indirec

transition? some tens of meV lower than the direct ohe and exp_ansion of both the andc sides. However, no real_

' . ) . " change in the gap nature was observed for this configuration.
Several calculations of electronic properties in bghEeS) Therefore, a preliminary study by LMTO was made for
were performed by different methods: linear muffin-tin orbit- B-FeSp(101) and (110//Si(111),2° where the hexagonal
als (LMTO?’G_N augmented spherical waves, symmetry of the silicon substrate requires an opposite un-
pseudopotential;** and full-potential linear augmented  jaxial strain in theb andc sides(see Fig. 2 It was found that
plane waves®!* All of them are in the density functional
scheme, using the local-density approximatibBA) or the 5
generalized gradient approximati@@GA) for exchange and
correlation: at lattice parameters corresponding to the experi-
mental structur® (either optimized or nof the gap estima- -
tions range between 0.44 and 0.80 eV, and the positions of
the direct and indirect transitions in the Brillouin zone vary
with the calculation method, as due to the flat nature of the 1

d-like bands nearby the ggpee Fig. 1 Still, most of these <
calculations agree in indicating the direct transition to be a & |
few tens of meV larger than the indirect ofeee details in §
Refs. 10 and 183 2
Despite the difference in the crystal symmetry between W @ 4

a=5.431 A), epitaxial layers of3-FeSi on both S{001) and
Si(111) have been grown in the recent past by a variety of
techniques. Still, defects and rotational domains were

iron disilicide (orthorhombic, theCmca space group.a
=9.863A,b=7.791 A, anct=7.833 A and silicon(cubic

- N
present, particularly evident in the case of large-scale epitax- T 7 T v r S R
ial samples. In fact, the andc sides are very close in size,
and both on square @01) and hexagonal §111) rotational FIG. 1. Band structure of @-FeSj single crystal with fully

domains are produced. Moreover, the large lattice misfit forelaxed structural parameters: configuratiin Table I.
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FIG. 2. Top view of the epitaxial relationships fBrFeSp on Si111): (a) B-FeSp(101) or(110//Si(111) coherenftop) and commen-
surate (bottom interfaces; (b) B-FeSp(010)//S{111) or B-FeSp(001)//Si(111) (top) and B-FeSp(010)//Si(111) (bottom); (c)
B-FeSi(100)//Si(111) one commensurate interfatp) and one coherent interface orientatidoottom).

the two relationships had rather different gap shapes, one dfifficult to distinguish between the two possible variants, due
them displaying a direct gap nature, as provided by the lowto the fact that théd andc sides are nearly equal. However,
ering of the first conduction band at(¢ee Fig. 1 However, several experimental studies performed by xagnd
this result was obtained by a computational method which iglectron-diffractiof™*® measurements indicated a preferen-
not suitable for band-structure calculations of strained structial B-FeSp(110) epitaxy in some cases, whereas investiga-
tures, because no optimization of the lattice constants antions by scanning tunneling microscogBTM)*"#* clearly
relaxation of the atomic positions can be performed. showed the presence only BFFeSp(101) in other cases.
One goal of this paper is to amend this deficiency, byS_ome authors be!leved that thﬁ dlsqrgpancy poulq stem from
using a pseudopotential method, which is suited for totaldifferent preparation method$ but it is certainly interest-
energy calculation and full structural optimizatibhAnother NG t0 estimate if a sizable difference in elastic energy would
is to expand the analysis on the nature of the band gap f e produced for the two orientations. For such relationships

i 4 . L . . _ [schematically shown in Fig.(d), top sidg the diagonal of
B-FeSp on S(11]) by taking into consideration other pos .the a side with one of the shorb or c sides(12.569 and

S'blet dllsto.rttlorlsl of .thet thyfg" frt]rgc'ﬁre, ac%ordlng t.? (ta;(perl-125$ A, respectively is fitted to 13.303 Athe double of
mental epitaxial orentation®otn In Tms and precipitates .o haratomic distance along[$12]) and the other short

Finally, as the different gap behavior of the two very S|m|larSide is set to 7.68 Athe double of the interatomic distance

distortions analyzed in Ref. 9 is produced by an interchange . : .
in b andc shrinkage and expansion, we carry out a systemfa‘Iong S1110]). In this case the diagonal is expanded

atic study of the gaps with an uniaxial strain of the lattice2Y 5:3% and 5.5%, whereas the short side is compressed

; ; ; ; by 1.4% and 2% for B-FeSp(101)//Si(111) and
tants, I that bl t t. . . . .
constants, reveaiing that & sizable anisotropy IS presen B-FeSp(110)//Si(111), respectively. Since such a large lat-

tice mismatch is likely to provide a huge elastic energy, it is
also worthwhile to look for commensurate, partially relaxed
According to experimental data, there are several orientahterfaces. By taking into consideration eigbtFeS} inter-
tional relationships for the epitaxig-FeSj layers and pre- face unit cells along $112] it is possible to have-0.8% and
cipitates vs Sil11), which are presented in Table I. The +1% misfits instead of -5.3% and -5.5%, respectiviege
most common epitaxy for iron disilicide prepared by solid Fig. 2@), bottom sidg. In such a case the bulk diagonal has
phase epitaxySPB,*~2 reactive deposition epitaxyf;?>2!  to be fitted to 12.472 A in place of 13.303 A .
molecular-beam  epitaxy (MBE),?>% and ion-beam Next possible variants arg-FeSp(010)//Si(111), with
synthesi&*?° (IBS) is B-FeSp(101) or (110/Si(111). It is B-FeSh[OOl]//Si(TlO), observed for samples obtained by

Il. MODELS OF pB-FeSh//Si(111) INTERFACES
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TABLE |. Some experimental relationships f8rFeS} epitaxial layers and precipitates on(Bil).

Preparation method
Epitaxial lon beam

Epitaxial relationships and azimuthal orientations Label layers  synthesis references
B-FeSh(101)//Si(111) withg-FeSp[010)/ Si(110) E(101),C(101) yes yes 16-26
B-FeSh(110)//Si(111) withg-FeSp[001)// Si(110) E(110),C(110) yes yes 16-26
B-FeSh(010)//Si(111) withB-FeSp[001]// Si(110) E(010) yes 27
B-FeSh(010)//Si(111) withB-FeSp[100]// Si(110) E(010) yes 27
B-FeSh(001)//Si(111) withB-FeSp[100]/ Si(112) E(001) yes 23
B-FeSh(100)//Si(111) withB-FeSp[001]// Si(110) E(100) yes 22,23
B-FeSh(100)//Si(111) withB-FeSp[010]// Si(110) E(100) yes 22,23
B-FeSh(100)//Si(111) withB-FeSp[011]// Si(110) C(100y yes 22
B-FeSh(100)//Si(111) withB-FeSp[012]// Si[110] C(100y" yes 4

IBS (Ref. 27 and p-FeSi(001)//Si(111) with codevAsp 4.4 (Vienaab initio simulation package with a
ﬁ-FeSb[OlO]//Si{TlO) grown by MBEZ which are re- plane-wave bas?s set and yltrasoft pseudopotentials. This
ported in Fig. 2b), top side. As for the situation described code was described in detail elsewh€tdn our study we
above, here thé or c side of iron disilicide has to be kept used the GGA of Perdew and Wéfigecause it predicted
equal to 7.68 A, but the longeatside is set to 9.977 A. Such the lattice parameters g8-FeS} to be very close to the

a configuration requires a doubling of the periodicity alongexPerimental one&:** still, both the LDA and GGA give

a, which formally corresponds to the interface unit cedl 2 the same shape of the top of the valence band and the bottom

Xb or 2axc, providing a misfit fora as large as of the conduction. band, with almost (_aqual energy daps.
-1.1%. One other azimuthal orientation, namelg-  Ultrasoft Vanderbilt-type pseudopotentlhiave been em-

FeS&[lOO]//Si(TlO}, was also found for thé010) epitaxy?’ ployed for the &, 4s” and 3*, 3p® atomic configurations

This variant is shown in Fig. (B), bottom side, where the of Fe and S' respecti\_/ely. Nonlo_cal_ contributions were
interface unit cell (2x 6¢, with ai=9.60 A an;jc=7.723 evaluated using the reciprocal projection scheme. We ap-

: . ' 0 0 plied the linear tetrahedron method with Blo correctiond!
ér)w;i igi;)ae(gﬁ\rlzlid by misfits 0+2.7% and+1.4% for a for a Brillouin-zone integration on a grid of Monkhorst-Pack

Several azimuthal orientations f6r FeSj(100)//Si(111) points™ Total-energy minimization was obtained by calcu-
were reported in literature. One iB-FeSp[010] or lating the Hellmann-Feynman forces and the stress tensor,

e ) , including the Pulay correction in order to compensate for
[001]//S110], as observed in samples grown by MBE?  changes of the basis set due to variation in the shape of the
One possible interface unit mest8c (5cxb) displays a  ypit cell. In optimizing the lattice parameters and relaxing
misfit of +1.4% (+2.0% along S{110) and any of -1.9% the atomic positions, the conjugate gradient method has been
(-2.4% along S(112>.22 One other possibility is to take used. We found that the convergence in the total energy of
6bxc and &b, where the mismatches along(812) be-  the unit cell (24 atom$ was better than 0.003 eV using a
come much lesst+0.4% and+0.9% forb andc, respectively  energy cutoff of 350 eV and a*44 X 4 set of Brillouin-zone
[see Fig. Zc), top sidg. Another orientation reported in Ref. points. The plots of the band structures, obtained by the self-
22 is B-FeSi[011]//Si[110]. This requires extending tHe  consistent charge densities, have been performed with 30
andc sides by 4.1% in order to fit the diagonallndcto  k-points along high-symmetry directions of the Brillouin-
11.%2 A . This variant is presented in Fig(&, bottom side. ~ Zone.
Very recently, a transmission electron microscopy analysis
of B-FeS) precipitates obtained by ion implantation in sili-
con also revealed a systematic appearance of nanometric
spheres with epitaxial relationshjg-FeSp[012]//Si110].* A. Structural optimization and elastic energies
The lattice parameters of this rather strained crystal structure
were estimated to be=10.36 Ab=7.36 A, andc=740 A, |;ice parameter optimization for any deformation of the

corresponding to a misfit of -4.8% far and of +5.5% for B-FeS) structure corresponding to constraints imposed by

theb andc sides. Misfits as large as 4-5% give rise to Iargeepitaxial relationships. For the sake of comparison to the

strain energy and to misfit dislocations; however it is inter-bulk electronic structure, we performed a total-energy mini-

esting to analyze such configurations in a view of possible,;; 4tion in the framework of one orthorhombic cell, preserv-

occurrence in a nanometric structure, as it is the case of Gi?lg the Cmca symmetry. Thus, we optimized and b for

on Si001) where lattice mismatch is about 4%. B-FeSi(110)//Si(111);a andc for B8-FeSi(101)//Si(111);
Ill. COMPUTATIONAL METHOD and a, b or c for ,B—Fta_S;z(loq), (010 or (001)//S|(11;),
respectively. The resulting lattice constants and elastic ener-
Calculations of the electronic structure for egétFeS,  gies are summarized in Table I, wheZeandE label coher-
configuration were performed by thab-initio total energy ent and commensuratge., extendedinterface unit cells,

IV. RESULTS AND DISCUSSION

We have carried out both atomic position relaxation and
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TABLE II. Calculated lattice constantd) and elastic energhE,, (eV/f.u.) for severalB-FeSj con-
figurations.B, E, andC stand for bulk structure, commensurgie., extendey and coherent interface unit
cells, respectively; indicates different orientations on the surface plésee the text and Table. |

B B B E(101) E(110) E(100)  E(100)
a 9.863 9.863 9.899 9.74 9.76 9.95 9.96
b 7.791 7.791 7.782 7.68 7.764 7.68 7.76
c 7.833 7.833 7.836 7.789 7.68 7.76 7.68
AE, 0.0054 0.0018 0.0000 0.0305 0.0353 0.0141 0.0185
E(001)  E(010)  E(010) C(100y  C(100)"  C(101) C(110)
a 9.977 9.977 9.60 9.71 10.36 10.60 10.65
b 7.68 7.82 7.87 8.135 7.36 7.68 7.972
c 7.86 7.68 7.724 8.157 7.40 8.038 7.68
AE, 0.0073 0.0163 0.0508 0.1715 0.3501 0.1851 0.2129

respectively(see Table )l The elastic energiesAE,) are the samgsee Fig. 3, our results indicate thg-FeSp(101)
calculated with respect to the reference structure obtained blationship is preferred, in agreement with the STM
a full optimization of the lattice parameters and atomic po-investigationsl.7'23

sitions of the bulk configuration®). The lattice constants of

B (see Table Il are close within the numerical error to the B. Electronic properties
ones obtained by Mororgt al!® with the samevasp pack-
age @=9.901 A b=7.779 A, andc=7.833 A), whereas
some difference is present with respect to one other pseud

The electronic structure oB-FeSj with fully relaxed

§§ructural parameters Bjj, calculated along the high-

) . ymmetry directions of the base-centered orthorhombic Bril-
potential calculations by Clarlet al.” (a=9.825 A b louin zone, is shown in Fig. 1. It is exactly the same as the
=7.736 A, andc=7.920 A). Just for comparison we have qne displayed in Ref. 13, where a complete discussion on its
also made calculations of two bulk structures having experieatyres was reported. Here we display it just for comparison
mental lattice constanis, both with (B) and without B)  to the strained structures. The fundamental band gap is found
relaxation of the atomic positions. We found that the opti-to be 0.62 eV, corresponding to an indirect transition be-
mized structure® andB are very close to the experimental tween the valence band maximuiviBM) at theY point and

one B), and that the variations in total energy are verythe conduction band minimuiCBM) situated along the
small. An interesting feature is that the fractional coordinated’-Z direction, approximately at 0:6(I'-Z). In the follow-

of the atomic basis for all the strained structures are practing we conventionally calA* the point along thd-Z di-
cally the same as the ones By as a sizable difference can rection where the CBM or VBM occurs. The direct transition
be found in the third or fourth significant figure onfthis  located atY is 0.66 eV. The gap size is some 30% smaller
fact was already found in Ref. 12 for the strained structure¢han the experimental one: such an underestimation is within
B-FeSh(100)//Si(001). This issue proves that, within sym- the range usually observed for density-functional results on
metry constraints, the site stability in each strained case is

very close to the one of the experimental bulk structure, as  p-FeSi,(110)//Si(111) with B-FeSi,(101)//Si(111) with

provided by the rather effective Jahn-Teller stabilizatfon. B-FeSi,[001]//Si[110] B-FeSi,[010)/Si[110]
Estimations of the total energy, presented in Table Il,d O o O o & O ¢

show thatgB-FeSj(101) and(110 configurations are very

expensive, the largest ones, but that @@.00)” configura- ®e—eo—® ®o0—eo——

tion corresponds to experimental spherical nanometric

precipitate$ with fully constrained lattice parameters. The ¢ |® ¢ | O agl® o|@

easy nucleation o€(101) andC(110), both in precipitates

and epitaxial layers, can be understood just by considering: ® © @ O o O

very efficient interface bonding. In fact, the silicon pattern

corresponding to the both these planes displays a very gooU 0 |0 Cle OO0

matching to the $111) one (see Fig. 3. This issue stems ® &

from the fact that in the CaFstructure, which originates the ¢ © e

B-FeSj, orthorhombic forn?® the (111) plane of silicon at- o o ® ®
oms corresponds tB-FeS,(101) and(110 silicon planes. & & c c

Both in cases of fully strained structure€(101) and FIG. 3. Top view of the atomic matching @ FeSj(110) and
C(110), and for partially relaxed interfaceE(101) and  (101)//Si(111) for theC(101) andC(110) configurations. The open

E(110), the formers are higher in energy with respect to theand solid circles correspond to the Si atomsgirFeSj and in the
latters. By considering that the interface bonding is nearlysilicon substrate, respectively.
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TABLE lll. Eigenvalues(eV) of the valence-band maxim@&BM) and the conduction-band minim{&€BM) for some 3-FeS} struc-
tures.

B B B E(101) E(110)
r A* Y r A* Y r A* Y r A* Y r A* Y

VBM -0.28 -0.10 0.00 -0.23 -0.10 0.00 -0.22 -0.10 0.00 -0.22 -0.08 0.00 —-0.25 -0.10 0.00
CBM  0.68 064 071 0.66 0.63 0.68 0.64 062 066 0.76 072 080 0.76 0.71 0.75

E(100) E(100) E(001) E(010) E(010)
r A* Y r A* Y r A* Y r A* Y r A* Y

VBM -0.17 -0.06 0.00 -0.22 -0.08 0.00 -0.15 -0.06 0.00 —-0.25 -0.10 0.00 -0.34 -0.15 0.00
CBM 0.64 0.63 0.67 0.65 0.63 0.66 0.60 058 0.66 0.63 0.60 0.60 0.83 0.72 0.79

band-gap energies. Still, the energy difference between th€able Il) which do not lead to crucial changes in the band
direct and indirect transitionsy¢ Y andY — A*) is quantita-  structure of3-FeSp. One can just observe some0.1 eV)
tively meaningful, and turns out to be 0.05 eV, in a goodincrease or decrease of the fundamental gap.
agreement with the experimental data. The corresponding band diagrams for the rather strained
The band structures for the cryst@s B, andB are es- casesC(100)’, C(100)”, C(101), andC(110), are reported
sentially the same. We note that the optimization of thein Figs. 4a), 4(b), 4(c), and 4d), respectively. Here one can
structural parameters for the bulk leads only to a small resee major changes in the band dispersion with respect to Fig.
duction of the energy gaigsee Table llJ. The strained struc- 1. In particular, theC(100)" structure[see Fig. 4a)] pro-
turesE(101), E(110), E(100), E(100)', E(001), E(010), vides no changes in the gap nature, but a very flat dispersion
andE(010)’, which correspond to epitaxial layers with com- of the lowest conduction band and highest valence band.
mensuratgreduced straininterfaces, have almost the same This issue can be understood in terms of the expansion of the
gap shape as in case of the bulk. The corresponding eigel-andc sides(see Table ), which in turn generates an in-
values of the band maxima and minima are also given ircrease in all the first-neighor distandest reported hepeln
Table IIl for the sake of comparison to possible experimentatontrast to the case of(100)’, dispersion of the bands
shifts. Conventionally, the valence-band maximum atYhe nearby the gap fo€(100)” is strongly increaseflsee Fig.
point is taken to be zero on the energy scale. All thesel(b)]. By considering the lattice parameters in Table Il this
strained structures are characterized by moderate deformaeems to be caused by a decrease irbtaedc sides, which
tions of the lattice constantsne side was changed by about provides a reduction for all the Fe-Si bond lengths. Since the
2% whereas the others by 1% or even less than 1%; seéBM is located atA*, wherep-type contributions are neg-

Energy (eV)
o
]

FIG. 4. Band structure for the
following  configurations: (a)
C(100y, (b) C(100)", (c)
C(101), and (d) C(110) (see
Table II).

Energy (eV)
o
]
Energy (eV)

-1
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FIG. 5. Variations of some selected gapseV) and corresponding elastic energy (éM1.) with uniaxial straine (%) for a (a), b (b),
andc (c) sides. The corresponding valugs) of the lattice parameters are in the top scale, and the arrows indicate the bulk experimental
values.

ligible, optical transitions to the conduction bandsif char-  culations for a uniaxial rigid lattice deformation have been
actey are predicted to be dipole forbidden, as discussed iperformed. We varied one of the lattice constants up to
Refs. 6 and 13. +5% with respect to the experimental value, keeping the
While it is experimentally difficult to distinguish other sides invariable, and relaxing the atomic positions. The
B-FeSp(101) from(110//Si(111) on structural grounds, due dependence of selected band-gap values on the uniaxial
to the Iarge Slmllarlty in thdd andc SideS, the diSperSion of strain of thea, b’ andcl sides and the Corresponding differ-
the bands near the energy gap is different @101) and  ences in total energy, are shown on Fig. 5. We note that for
C(110); see Figs. (@) and 4d), respectively. In the case of the a side[Fig. 5@)] a very regular behavior for both direct
B-FeSh(101)//Si(111) the gap narrows At*, whereas for  gnq indirect transitions is obtained: the gaps open with lattice
B-FeSp(110)//Si(111) it shrinks a¥. There is @ common  ,nsiant reduction, as occurs for bonding-antibonding gaps
tendency to change the nature of the gap from indirect 19, 40y materials. A complex band-gap behavior was found

direct, and to close the band gap with respect to the bullb ; : ;
. y changing theb and c sides[see Figs. &) and 5¢)],
case. Actually, foC(101) the VBM occurs at tha™ point, particularly for direct transitions il and A*, by varyingb,

but the energy difference betwedrt andI" in the valence and inY, by decreasing. For c<7.6 A (g,,<—3%) the

band is less than 4 meV. Even if an actual direct transitiondirect transition at the’ point becomes lower than anv other
would be possible at any point close 1§ the oscillator P y

. : I one: we expect that by decreasingand increasing the
strength between FW.O bﬁQdS with mainly the s arac fundamental band gap will be at as found for the (110
ter would be negligiblé:* The band structure o€(110), , . o
. . , o configuration. If theb side is decreased the values for the
conversely, is characterized by a direct transition at Yhe

- - * iti i
point, where the contribution gfstates in the VBM is much t\:alr; sﬁiré(:] \i(s/\incrt(rezgzlgogﬁ datrr?evli:/)v/egtosg V;/shllr?e;?s\(s
larger and promisin§ 1 The same band behavior for the two gap b

cases was found in Ref. 9, but there is no quantitative anapappenfs 'F‘C(l.m)- The ela.‘St'C. energy dependence on the
ogy in the two calculations due to a lack of structural opti_l‘lgld uniaxial side deformation is characterized by a flat be-

mization in the latter. Since thk and c sides are alterna- havior for small strains, especially far. This finding can

tively expanded and conracted, no simple_interpretatioffioc ©¥Piain some diferences n the opimized lattce con-
comes from the analysis of the bond lengths and bond angl%—.-a S for the bulk structure prese eraligee Rels.

oY and 13, for instange
distributions for the two cases. Despite the fact that thie(7.791 A andc (7.833 A sides

are very close in size, band gaps corresponding to a rigid

change of either one or the other do display a sizable anisot-
In order to give an interpretation for the different gap ropy. Actually, the Jahn-Teller distortion of the cubic cage of

nature between th€(101) andC(110) configurations, cal- Si atoms around the Fe site, which leads3td-eS} forma-

C. Uniaxial rigid strain
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tion starting from the CafFstructure®® provides a symmetry Vvery good atomic matching at the interface. Therefore, in
breaking for they andz coordinates. Even if it is not straight- relation to very recent experiments of nanometric dots in
forward to see a relevant structural anisotropy both in bongilicon® and future developments, we calculated the band
lengths and in bond-angle distributions, some optical meastructure corresponding to the coherent and commensurate
surements, such as infrared absorpfibdp indicate the an-  interfaces with Sil11). We obtained that only one configu-

isotropy in theb andc sides. ration B-FeSp(110)//Si(111) does provide an interesting
change in the gap nature, from indirect to direct. Another
V. CONCLUSIONS important result of our calculations is an unexpected anisot-

ropy of the band structure of iron disilicide due to the rigid

B-FeS} displays a large lattice misfit with @i11): de-  uniaxial deformations of the almost equmhndc sides.
pending on the epitaxial relationship it can be as large as 5%.
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