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We have investigated the electronic structures of the valence bands of P'-AgMg (CsC1 structure)
and n'-AgsMg (DOqs structure) by a combination of ultraviolet and x-ray photoelectron spectro-
scopies and first-principles band-structure and photocurrent calculations. The overall agreement
between the measurements and calculated results is good indicating that the one-electron approach
provides a realistic description of the electronic structure in Ag-Mg ordered alloys. We also present
results for the core-level shifts observed on alloying.

I. INTRODUCTION

The physical and metallurgical properties of alloys,
such as their conductivity, structure, phase stability, etc. ,
depend on the underlying electronic structure. Thus the
principal requirement for any theory of alloys that is to
lead to a detailed understanding of such properties is
that it has to provide an accurate description of the elec-
tronic structure. It is essential therefore that the validity
of the results of any calculational scheme should be ad-
equately examined by the use of suitable experimental
techniques. It is now generally accepted that photoelec-
tron spectroscopy is the most sensitive and useful experi-
mental probe of the surface and bulk electronic structure
in metallic alloys. By using this technique together with
the appropriate first-principles theoretical calculational
schemes therefore, it should be possible to gain key new
insights into the electronic origin of many of the inter-
esting and complex properties of metallic alloys. Here
we present a study of the electronic structures of two
ordered Ag-Mg alloys, namely, P'-AgMg and a'-AgsMg,
through a combination of photoelectron spectroscopy and
first-principles band-structure and photocurrent calcula-
tions. P'-AgMg has the CsC1 structure and it remains
ordered to its melting point. s's It has an electron/atom
(e/a) ratio of 3/2 and is a member of a special class
of alloys commonly referred to as Burne-Rothery phases
(or electron compounds) whose structures are strongly
correlated with the e/a ratio. 4 Ag-Mg alloys around the
3:1 stoichiometric composition undergo a transformation
on cooling at about 390'C (for 24%% Mg) from a disor-
dered fcc phase to a one-dimensional long period super-
lattice (LPS) structure. s' ' One-dimensional LPS's are
not uncommon; they exist in a number of noble-metal
alloys over definite ranges of composition. In the case
of Ag-Mg alloys, various studies of the LPS have been
carried out using high-resolution transmission electron
microscopy and x-ray diffraction methods; see, for exam-
ple, Refs. 6—10. The LPS's consist of domains, based on
a number of subunits with the 112 structure, bounded
by antiphase boundaries, each with a displacement vec-
tor 2 (a+b), occurring periodically along the c direction,

where a, b, and c are the fundamental translation vectors
of the (Lls) cubic unit cell. Although a number of LPS's
with different periods occur in the range 20—30% Mg, we
concentrate here on the simplest one observed, namely,
the LPS with the DO23 structure, whose unit cell di-
mension along c is 4 times that of the I 1~ unit.

There appears to be no record of previous photoemis-
sion studies on n'-Ag3Mg in the literature, and only lim-
ited work has been reported on P'-AgMg. As far as pre-
vious experiments on the latter are concerned, Weight-
man et al. ii i2 determined the valence d-band width us-

ing x-ray photoelectron spectroscopy (XPS), but their
principal interest was to examine the in6uence of the
bandwidth on Auger spectra. Dunsworth et al. re-
ported a study of the de Haas —van Alphen effect and they
carried out a non-self-consistent nonrelativistic band-
structure calculation using the linearized mufBn-tin or-
bital (LMTO) method that produced a Fermi surface in
good agreement with their experimental measurements.
More recently, Blyth et al. calculated the density of
states in P'-AgMg as part of a more general study of
the electronic structure in a number of Mg-rich transi-
tion metal alloys. However, they did not discuss their
results for P'-AgMg in any quantitative detail. We have
also made calculations of the electronic structure in

P -AgMg using a self-consistent-field (SCF), relativistic,
LMTO method within the atomic sphere approximation
(ASA) and achieved good agreement between photocur-
rent calculations and the experimental measurements of
Weightman et al. ' The only report of previous calcula-
tions of the electronic structure in a'-Ag3Mg that we are
aware of is by ourselves; we investigated the stability of
the LPS structures in Ag-Mg alloys near the 3:1stoichio-
metric composition using the SCF-LMTO-ASA method
and demonstrated that the DO23 structure is more stable
than the L12 and the DO22 structures.

In this paper, we report photoemission measurements
&om A Ag3Mg, using both uv photoelectron spec-
troscopy (UPS) and XPS, and further results for P'-
AgMg. We concentrate on measurements of the valence-
band spectra and the core-level binding energies for these
alloys and the parent metals. We have also carried out
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electronic structure calculations of P'-AgMg, with the
CsCl structure, and n'-AgsMg, with both the I12 and
DO23 structures, using the SCF-LMTO-ASA method. In
order to properly compare the experimental spectra with
the electronic structure calculations, we used the self-
consistent potentials and densities of states to calculate
the photocurrents f'rom the alloys.

acBlc

aexpt

Bulk modulus (Mbar)

P'-AgMg

3.239
3.3125
0.91

o.'-Ag3Mg

4.093
4.1105
1.14

TABLE I. The calculated equilibrium lattice constants, ex-
perimental lattice constants at room temperature, and the
bulk moduli in ordered Ag-Mg alloys.

II. EXPERIMENTS

We prepared two polycrystalline specimens containing
nominally 50 at.% and 25 at. '%%uo Mg. The equiatomic al-
loy was prepared by remelting the constituents six times
in a capped graphite crucible in an argon arc-furnace,
followed by an anneal for 10 days at 823 K to ensure ho-
mogeneity. There was only a small weight loss during the
preparation procedure —assumed to be Mg —and the
concentration of the P'-AgMg sample was determined to
be

Ag -+ 49.8 + 2 at.%, Mg -+ 50.2 + 2 at. '%%uo .

The other alloy sample was made similarly, but in order
to produce the ordered (a') phase, it was also annealed at
350'C for 187 h, a temperature just below the published
order-disorder transition temperature. The concentra-
tion of the e'-Ag3Mg sample was determined to be

Ag ~ 75.9 6 2 at. '%%uo Mg ~ 24.1 6 2 at.%.

The samples were cut into the appropriate size for pho-
toemission measurements by spark-machining and thea
polished using conventional wet/dry methods to get a
smooth surface. Finally, the samples were polished in the
standard manner usiag alumina powder and thoroughly
washed in alcohol.

Prior to the photoemission measurements, we carried
out a series of electrical resistance measurements on a
sample of AgsMg that had been removed from the origi-
nal boule ia order to characterize the order-disorder tran-
sition. We found that on heating the transition occurred
at 390 6 2'C, with about a 10'C hysteresis between the
heating and cooling curves. By making time-dependent
measurements at a series of fixed temperatures we found
that 2 h at 350'C was certainly suKcient to fully order
the sample; the recipe we chose prior to making pho-
toemission measurements. These observations are simi-
lar to the previously published data. X-ray difFraction
methods were used to determine the ordered structure of
the Ag3Mg sample after the above annealing procedure.
We found» that the difFraction pattern was very close
to that for the DO2q structure, as observed by Gangulee
and Moss. We also confirmed that the AgMg sample had
the CsCl structure. In Table I we list the room tempera-
ture lattice constants of the actual samples used for the
photoemission measurements and they were obtained by
a modified Debye-Scherrer method, » based on a design
proposed by Gandolfi.

We used angle-resolved Auger electron spectroscopy
(AES) to determine and characterize the most suitable
surface preparation procedure for the alloys. We found

that reproducible and stable surfaces could be produced
by Ar+ bombardment at 2 keV and a current of 20 pA
for 30 min, followed by an anneal at 340'C for P'-AgMg.
The preferred procedure for preparing a a'-Ag3Mg sur-
face following the Ar+ bombardment was to heat the
sample to 450 'C for 30 min, cool to 350 'C and hold for 2
h. The composition ratios for both the surface enhanced
measurements (i.e., with an emission angle of 60') and
the bulk enhanced measurements (i.e., with an emission
angle of 0') proved to be very close, indicating little
preferential segregation at the surface. The concentra-
tions in the surface region sampled by the measurements
were deduced Rom the peak-to-peak amplitudes of the
peaks in the difFerentiated AES spectra; the composition
for the P'-AgMg sample was 50 6 5 at.% Mg and for
the u'-AgsMg sample, it was ~ 23 6 5 at. '%%uo Mg, i.e., the
same as the bulk values.

The XPS and UPS measurements were made using
a VG-BLADES 500 spectrometer with unmonochrom-
atized Al-Ke radiation (hv = 1486.6 eV) as the x-ray
source and Hett radiation (hv = 40.8 eV) as the uv
source. The measurements were carried out at room tem-
perature and at normal emission with the radiation inci-
dent at an angle of 42', the acceptance half-angle of the
analyzer is 2 . All of the XPS and UPS spectra shown
here were recorded at pass energies of 50 eV and 10 eV,
respectively, unless otherwise stated. The instrumental
resolution was determined to be close to a Gaussian form
with a full width at half maximum (FWHM) of 0.95 eV
for XPS and 0.3 eV for UPS. 9

Since the photoionization cross section for d electrons
is much larger than that of s or p electrons, o the signal
from the Mg valence bands (3s) is much smaller than
that from the Ag 4d bands. Thus the photoemission
&om the valence bands of the alloys is dominated by
the contribution &om the Ag 4d related states; the Mg
contribution merely appears as a "background. " In Figs.
1 and 2 we show the XPS and UPS valence-band spectra
for P'-AgMg and a'-AgsMg, where, for the XPS spectra,
a polynomial background subtraction routine was used
and for the UPS spectra a Shirley-type function was
used.

Froxn these data it appears that the energy positions
of the bottom edges of the d bands, i.e., at the greatest
binding energies, are approximately the same in the al-
loys and they also line up with the bottom edge of the
d band in the pure Ag spectra. Thus the photoemission
measurements indicate that it is the position of the top of
the d band that is most significantly afFected on alloying.
It is apparent also that the width of the d band decreases
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TABLE II. Experimental binding energies and core-level
shifts for P'-AgMg.

Core level

Ag 3p'/'
3/2

3d'/'
3d'/2

4 1/2

Ag (eV)

604.02
573.22
368.17
374.17
97.12

P'-AgMg (eV)
604.50
573.65
368.70
374.70
97.45

Shift (eV)
0.48+0.10
0.43+0.10
Q.53+0.10
Q.53+0.10
0.33+0.10

2 4 6
Binding energy (e V)

10 Core level Mg (eV) P'-AgMg (eV) Shift (eV)

FIG. l. (a) Photoemission spectrum from P'-AgMg using
Al-Ka radiation. (b) Photoemission spectrum &om P'-AgMg
using He II radiation.

Mg 2s
i/2

3/2

88.57

49.57
49.57

88.70

49.75
49.75

0.13+0.10

0.18+0.10
0.18+0.10

&om pure Ag to a'-AgsMg to P'-AgMg; we will discuss
these points in more detail in Sec. IV.

In addition to the valence-band measurements we
made measurements of the core-level shifts (CLS's) due
to alloying. The binding energy of each core electron
in a solid depends on its environment. Since it is to
be expected that on alloying some charge redistribution
takes place around each site, a CLS is likely to be ob-
served when one compares the XPS peak positions for a
particular core level in an alloy with the corresponding
core level in the parent metal. Our XPS measurements
for the CLS determinations were also made using Al-Ka
radiation, but to achieve an improved signal to noise ra-
tio, however, we selected a higher pass energy (100 eV)
for these measurements. In order to obtain reliable CI S
data we ensured that the conditions were the same for
the alloy samples and the parent metal samples by refer-
encing their binding energies to those of the Sd core levels
&om a sample of Mo, which was mounted on the sample
holder at the same time. This minimizes uncertainties
due to the change of sample and instabilities of the an-
alyzer. We carried out measurements of the Ag 3p, Ag
Sd, Ag 4s, Mg 2s, and Mg 2p core levels in pure Ag, pure
Mg, P'-AgMg, and a'-AgsMg and the results are listed
in Tables II and III.

III. CALCULATIONAL DETAILS

We calculated the electronic structures of Ag (fcc
structure), P'-AgMg (CsCl structure) and a'-AgsMg
(DOss structure with c/a = 4.0) using the SCF-LMTO-
ASA method. 2s ss The LMTQ-ASA method is a fast
technique —at the expense of only a small loss in accu-
racy —and is particularly useful when used for structures
with many atoms per unit cell (such as the DO23 struc-
ture, with 16 atoms/cell). In our calculations we only
included angular momentum components up to 8 = 2
in the basis functions since we expect that higher com-
ponents play a negligible role in Ag-Mg alloys. We as-
sumed equal atomic sphere radii for Ag and Mg —in
earlier studies of P'-AgMg (Ref. 15) we found that the
use of different sphere sizes had an insignificant effect on
results —and we used the von Barth —Hedin form for
the local exchange and correlation. When determining
initially the equilibrium Wigner-Seitz radii we used the
scalar relativistic approximation; in a final set of calcu-
lations the core states were treated fully relativistically
and were relaxed during the iteration process and the
spin-orbit interaction in the valence states was included
variationally. Further technical details can be found in
Refs. 25 and 26. We carried. out the self-consistency cy-
cles on grids of 165 k points for P'-AgMg and 135 k points

1

/

/
/ Core level

Ag 3p'/'
3/2

3d'/'
3d'/'

1/2

Ag (eV)
604.07
573.22
368.12
374.12
97.12

a'-AgsMg (eV)
604.30
573.35
368.30
374.30
97.40

Shift (eV)
0.23+0.10
0.13+0.10
0.18+0.10
0.18+0.10
0.28+0.10

TABLE III. Experimental binding energies and core-level
shifts for o.'-Ag3Mg.

2 4 G

Binding energy (e V)

FIG. 2. (a) Photoemission spectrum from a'-AgqMg us-
ing Al-Ka radiation. (b) Photoemission spectrum from
o.'-Ag3Mg using He II radiation.

Mg 2s'/'
X/2

3/2

88.57
49.57
49.57

89.00
50.10
50.10

Core level Mg (eV) a'-AgsMg (eV) Shift (eV)

0.48+0.10
0.53+0.10
0.53+0.10
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for ce'-AgsMg in the irreducible wedges of the Brillouin
zones. When calculating the density of states (DOS) we
increased the number of k points in the wedges to 455 for
P'-AgMg and 273 for o'-AgsMg (The reason we used a
smaller number of k points in the latter case is because of
the greater number of atoms in the unit cell of the DO23
structure compared with the former; the calculation is
very time consuming and it is impractical to use a larger
n~~ber of k points. In previous related work we found
that 273 k points is enough for a reliable result. )

~ay 12-

~10-
8-
6-

~o

~ 4

2

-2 2 4 6
Energy (EF —E) (e V)

10

IV. RESULTS AND DISCUSSION

I I

2 4 6
Energy (EF —E) (e V)

10

FIG. 3. The total density of states for Ag calculated using
the SCF-INTO-ASA method.

By investigating the variation of the total energies and
the pressures with volume we obtained values of the equi-
librium lattice constants and the bulk moduli for each al-
loy. The results are shown also in Table I together with
the corresponding experimenta11y measured values of the
lattice constants. We note that the calculated lattice con-
stants are all smaller than the experimental values. One
explanation is that the LMTO calculation represents 0 K
whereas the experimental results are the room temper-
ature values (25 C). In addition, such discrepancies are
typical for transition metals and alloys using a calcu-
lational scheme involving the local density and atomic
sphere approximations since, in general, these approxi-
mations appear to overemphasize the bonding.

In Figs. 3—5, we show the calculated DOS for pure
Ag, P'-AgMg, and a'-AgsMg. These curves clearly show
that the valence-band region of the alloys is dominated by
the Ag 4d related states and that the amount of Mg s-p
hybridization is relatively small. The DOS of the alloys
are narrower than that for pure Ag; the d-band width
in the alloy depends on the number of Ag-Ag nearest
neighbor bonds and the distance between the two atoms
in that bond. A decrease in the number of Ag-Ag nearest
neighbor bonds and/or an increase in the bond length
will decrease the d-band width because of the reduced
overlap of the Ag 4d wave functions. In Ag there are
12 Ag-Ag bonds and the distance between the atoms is
ao/~2, where ao is the lattice spacing of the cubic unit
cell. In P'-AgMg, the number of nearest neighbor Ag-Ag
bonds is 6 and the Ag-Ag distance is ao, which is some
12% greater than that in pure Ag. As a result the d-band
width in this alloy is much smaller than that in pure Ag.
In a'-AgsMg, since the ordered structure is based on Llz

FIG. 4. The total and site decomposed densities of states
of I9'-AgMg calculated using the SCF-LMTO-ASA method.
The points are for the Ag site, the thinner line is for the Mg
site, and the thicker line is the total density of states.
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FIG. 5. The total and site decomposed densities of
states of a'-AgsMg (DOns structure) calculated using the
SCF-LMTO-ASA method. The points are for the Ag site,
the thinner line is for the Mg site, and the thicker line is the
total density of states.

structure, the number of Ag-Ag nearest neighbor bonds
is 8 and the Ag-Ag distance is ao/+2. Therefore there
will be a reduction in the Ag 4d band width in a'-AgsMg
also, but it will not be reduced as much as in the case of
P'-AgMg.

It has been shown (see below) that there is a strong
connection between XPS measurements and the density
of states. If we compare the UPS and XPS spectra for
P'-AgMg and o.'-AgsMg with the DOS shown in Figs.
4 and 5, we can see that most of the features in the
DOS are reproduced in the experimenta1 spectra, i.e., the
narrowing of the d-band width resulting predominantly
from a shift in energy of the upper d-band edge while
the position of the lower band edge remains roughly the
same. However, such direct comparisons between DOS
and the experimental spectra ignore the possible efFects of
the photon-electron matrix elements, etc. Therefore, it is
more realistic to compare the experimental spectra with
the calculated electronic structures through appropriate
photocurrent calculations.

According to Winter et al. 2 the photocurrent is closely
related to the density of states, viz. ,

I(E+~) oc ) IMc,g(~, E)12rt~,&(E),
a,C

where n~, r(E) is the local density of states at energy E
for angular momentum 8 and atom type a, M&,&(E,u)
is the electron-photon matrix element linking the initial
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and final states (with E' = f 6 I), and u is the photon
energy. Winter et aL developed this approach into a
calculational scheme for the photocurrent in which one
can also include the e8ects of the hole lifetime. We do
not know the lifetimes that occur in the photoemission
measurements on Ag-Mg alloys; we used an expression
for the inverse lifetime of the form

I' = AIE —E&)'

in the calculation, where A (= 0.218 eV) was chosen
to provide reasonable agreement with experiment in the
case of UPS from P'-AgMg. We used the potentials and
DOS from our LMTO calculations as input in the pho-
tocurrent calculations and we included a Gaussian broad-
ening function with a suitable value of the FWHM to
represent the experimental resolution.

In Figs. 6 and 7 we show the results of our UPS and
XPS photocurrent calculations for the two alloy samples.
(We acknowledge that, because of the single scatterer
approximation used in the theory of Winter et al. ,

2 the
calculations can be unreliable at low photon energies but
our experience is that they are realistic above 40 eV.)
Comparing these spectra in turn with the experimental
results we find that the shapes and widths are very simi-

lar, implying that lifetime effects do not play a major role
in determining the shape and width of the spectra. How-

ever, the peak positions in the calculated photocurrents
are 0.6 eV closer to the Fermi energy than those mea-
sured experimentally; similar shifts have been observed
in the case of other ordered noble metal alloys. 3 Pre-
sumably, the discrepancy results from the use of the local
density approximation and our neglect of the real part of
the self-energyst that occurs in the photoemission pro-
cess. The largest difference between the calculated pho-
tocurrent and the experimental spectra occurs for UPS
from a'-AgsMg; compare Figs. 2(b) and 7(b). The DOS
has some structure on the upper d-band edge that is ap-
parent in the calculated photocurrent but does not seem
to appear in UPS. (A calculation of the DOS for AgsMg
with the L12 structure also shows similar structure and
so it is not an artifact of the DOqs calculation. ) It is
not clear to us why there is this difference although it

i

a)

(b)
i

I

-2 () 2 4 G

Binding energy (eV)

FIG. 6. The calculated photocurrent for P'-AgMg with (a)
hv = 1486.6 eV (i.e., Al-Kn radiation) and (b) hv = 40.8 eV
(i e , He tI r.ad. iation), using the densities of states and
self-consistent potential functions from a SCF-LMTO-ASA
calculation.

0

I

I

-2 {)
t

2 4 6
Binding energy (e V)

FIG. 7. The calculated photocurrent for ce'-AgsMg (DO2q
structure) with (a) hv = 1486.6 eV (i.e. , Al-Kce radiation)
and (b) hv = 40.8 eV (i.e., HeII radiation), using the den-
sities of states and self-consistent potential functions from a
SCF-LMTO-ASA calculation.

FIG. 8. The Fermi surface of P'-AgMg in the unfolded ir-
reducible wedge of the Brillouin zone.

could be related to our choice of a "simple" Lorentzian
broadening function to mimic the effect of the hole life-
time and/or the assumed variation of the latter [i.e., Eq.
(1)j.

In Figs. 8 and 9 we show the Fermi surfaces of P'-AgMg
and AgsMg (with the Llq structure) in the unfolded Bril-
louin zone wedges. The topology in the case of P'-AgMg
is very similar to that calculated by Dunsworth et al.
and is in very good agreement with their experimental
results. The topology of the Fermi surface in Ag3Mg
has a number of interesting features. There are three
bands that cross the Fermi energy and for clarity we have
shown them individually in Fig. 9. The surface ft. om the
lowest band, Fig. 9(a), is very similar to that obtained
within the empty lattice approximation with an e/a ratio
of 5/4. The surfaces generated by the two other bands
show substantial deviations &om free-electron-like behav-
ior. Recently, we argued~s that the formation of the LPS
structures observed in alloys near the 3:1 stoichiomet-
ric composition —of which the DO23 structure is the
simplest example —is driven by topological features of
the surface generated by the uppermost band. It can be
seen in Fig. 9(c) that at the 3:1composition this surface
has straight regions (labeled a —a') parallel to MX at
a distance of almost exactly 0.75~1'X~ from MX. The
argument is that the formation of the DO23 structure
will produce a superzone boundary at this position; thus
a gap appears at the Fermi energy with a concomitant
lowering of the electronic energy that stabilizes the LPS
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(a)
TABLE IV. The d-band widths in ordered Ag-Mg alloys

from the experimental measurements and the calculations.
(The estimated error in the UPS and XPS measurements is

+0.05 eV.)

XPS (eV)
UPS (eV)
DOS (eV)

Ag
3.37
3.15
3.81

P'-AgMg
3.22
3.03
3.66

n'-AggMg
2.38
2.04
2.98

le
/

/

f ~soi,

t
M

R M

a r

FWHM values.
Measured at the base of the peak; see text.

the d band widths (from the experimental spectra and the
DOS) with composition in Table IV. The widths of the
experimental spectra are FWHM, and the values &om the
DOS are measured close to the base of the peaks because
of the structure in the DOS, particularly on their upper-
most edges; see Figs. 4 and 5. Thus it is not entirely ap-
propriate to compare directly the widths obtained &om
the DOS calculations with those &om UPS and XPS.
However, one can see that the measured and calculated
widths for Ag, P'-AgMg, and a'-AgsMg show the ex-
pected trend.

FIG. 9. The Fermi surface of AgsMg (Llq structure) (a)
for band 17, (b) for band 18, and (c) for band 19. V. SUMMARY

structure. ~s We also showed that such an argument would
account for the observed variation in the modulation of
the LPS structures with composition.

The results of the CLS measurements displayed in Ta-
bles II and III also show some interesting behavior. We
note that the values of the Ag and Mg core-level bind-
ing energies are in good agreement with the current best
values. s2 The results show that in P'-AgMg, the binding
energies of the Ag core levels are 0.5 eV larger than
those in pure Ag whereas the binding energies of the Mg
core levels are only a slightly larger than those in the
pure Mg. In o.'-AgsMg, the Ag CLS are smaller than in
P'-AgMg, but the Mg CLS are larger than in P'-AgMg.
However, we note that in all cases, the Ag and Mg core
levels are both shifted to higher binding energies in the
alloys. Thus the simple (ground state) view of a "trans-
fer of charge" is wholly inappropriate since it follows that
the individual CLS would then be of opposite sign. We
believe that relaxation effects are important here and will
produce the apparent "change" in the sign of the CLS for
Mg compared with that obtained using the eigenvalues
&om the LMTO calculations. A further discussion on the
CLS in Ag-Mg alloys and an attempt to make a realistic
first-principles approach that includes relaxation efFects
will be reported shortly in another paper.

As stated earlier, the width of the valence d bands
depends on the number of the nearest neighbor Ag-Ag
bonds and the distances between the two atoms. The
fewer number of bonds and the greater the distance, the
smaller the valence bandwidth. We show the variation of

In this paper we report an investigation of the elec-
tronic structure in two ordered Ag-Mg alloys, namely,
P'-AgMg (with the CsC1 structure) and a'-AgsMg (with
the DOss structure) using a combination of UPS and
XPS measurements and first-principles band-structure
and photocurrent calculations. Overall, the agreement
between the experimental data and the calculations is
good, although some small discrepancies appear in the
case of comparisons between the experimental and calcu-
lated UPS spectra for o,"-Ag3Mg. We conclude that the
one-electron approach provides a realistic description of
the valence-band electronic structure in ordered Ag-Mg
alloys. We find that the measured Ag and Mg core-level
shifts on alloying are in the same direction, suggesting
that relaxation efFects are important in these alloys.
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