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Photoemission study of the electronic structure of Am, AmN, AmSb, and Am,0; films
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Thin films of Am, AmN, AmSb, and Am,O5 have been prepared by sputter deposition. Their electronic
structures have been studied by x-ray and ultraviolet photoelectron spectroscopy (XPS and UPS, respectively).
Care has been taken to achieve high-purity Am films. While the Am UPS spectrum reveals the presence of a
conduction band, practically no such signature appears in the spectra of AmN, AmSb, and Am,03, categorizing
the later compounds as semiconductors or insulators. We present a consistent explanation of the peak structures
in both the 5f valence-band and 4f core-level spectra in terms of final-state screening channels. In all four Am
systems, we find the 5f electrons to be largely localized. The XPS core-level spectrum of Am metal indicates
some residual 5f hybridization, which is substantially suppressed in AmN, AmSb, and Am,03. We observe
nearly no difference between the AmN and AmSb and Am,Oj5 spectra suggesting a similar 5f configuration,
even though, in general, nitrides and antimonides are more covalent than oxides. The measured photoemission

spectra are consistent with a 5% ground-state configuration for all four systems.
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I. INTRODUCTION

Americium is the first actinide element, where in the el-
emental form the 5f states appear to be localized, contrary to
all earlier actinides (Th, Pa, U, Np, Pu) having itinerant f
states. From the evolution of the equilibrium lattice param-
eters within the actinide series the itinerant-localized transi-
tion is known to take place between Pu and Am."? Localiza-
tion, i.e., retraction from bonding, results in a sudden
increase in the lattice constant between Pu and Am, causing
the density to drop by almost 40%. In the early actinides
there is sufficient f-f orbital overlap to ensure formation of
an itinerant f band. The orbital contraction with increasing
nuclear charge (due to the lack of screening) leads to a re-
duced overlap and eventually to f localization. The f states in
Am are situated close to the border of the intriguing local-
ization (or, sometimes called Mott) transition, which makes
their behavior particularly interesting. Indeed, it was shown
that the Am-5f states are only weakly localized and at in-
creased pressure, the 5f states become itinerant again.’-°

So far, most investigations concentrated on Am metal. Its
electronic structure was studied by UPS, providing evidence
for 5f localization.” Much less is known about the behavior
of Am-5f states in Am compounds. So far only a few Am
chalcogenides and pnictides,®'> Am dioxide (AmO,), Am
sesquioxide (Am,05), some Am Laves phases,'> and Am
dihydride'* were prepared, but except for the americium ox-
ides and hydrides, for which photoemission experiments
were performed,'4'% no electronic structure investigations
have been carried out. In Am compounds, modifications in
the chemical environment, e.g., through a hybridizing ligand,
might push the 5f states into itinerancy. Such a scenario was
proposed for AmTe, which was predicted to be a heavy fer-
mion with a narrow band of partial 5f character.!” Recent
high-pressure experiments on AmTe revealed a sudden vol-
ume contraction, which could be related to a modification of
the 5f states.'8
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In this paper, we report an electronic structure investiga-
tion of Am metal, AmN, AmSb, and Am,05;. Am samples
have been prepared as thin films by sputter deposition. Sub-
sequently, core-level XPS and valence-band UPS spectra
have been measured. Earlier valence-band photoemission
data’ confirmed 5f localization in Am metal: the 5f states are
withdrawn from the Fermi level (Ey) and form a broad peak
structure, of which the exact nature is still a matter of debate
and will be addressed in this paper. Bulk Am metal was
proposed to have localized f states in a (J=0) 5f° configu-
ration, consistent with the absence of magnetic order. The
Am sample used, however, contained a large fraction of re-
sidual Al (30%); therefore, it can be questioned if the mea-
sured photoemission spectrum is intrinsic to Am, which
could have possible consequences for its interpretation. Our
spectra, measured on high-purity Am, do not show signifi-
cant differences with respect to the earlier measurements,
thus, confirming the proposed picture of localized 5fs in Am
metal. Also for Am,O; we observe, as one would expect,
localized 5f states in a 5f° configuration of trivalent Am.
The valence-band spectra of AmN and AmSb bear particular
importance for an emerging picture of the electronic struc-
ture of the Am monopnictides. Recently, electronic structure
calculations were performed for the Am monopnictides, us-
ing the self-interaction corrected local spin-density approxi-
mation (SIC-LSDA).!° These calculations predict a huge f
partial density of states (DOS) at Ej throughout the Am
monopnictide series, rendering the Am monopnictides to be
metallic rocksalt compounds with a very high specific heat
coefficient. As will be discussed, a rather different picture of
the electronic structure emerges from our study and from the
related theoretical?® paper which follows this one.

In Sec. II, we first outline the experimental technique and
subsequently present our results in Sec. III. An emerging
picture of the electronic structures of Am and the Am com-
pounds is presented in Sec. IV, and our conclusions are for-
mulated in Sec. V.
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II. EXPERIMENTAL DETAILS

High-purity thin films of Am have been prepared in situ
by dc sputtering in an Ar atmosphere (2—20 Pa, Ar, Am tar-
get at =700 V). The plasma in the diode source was main-
tained by injection of electrons of 50 to 100 eV energy. As
sputter gas, we used ultrahigh purity Ar (99.9999%). The
deposition rate was about one monolayer per second and the
film thickness ranged from 80 to 120 atomic layers. To pre-
vent overheating, the Am target was gas cooled. The sub-
strate was also kept at room temperature. The Am target was
cleaned before introduction into the vacuum chamber by me-
chanical polishing. The background pressure of the plasma
chamber was 4 X 1077 Pa. For the spectroscopic experiments,
we used a single crystalline Mo (100) substrate, which was
cleaned in situ by Ar ion sputtering at 7=673 K. The depo-
sition currents were typically 1-2 mA.

Using a similar setup, AmN films were prepared by reac-
tive sputter deposition from the Am metal target in an Ar
atmosphere containing a nitrogen (N,) admixture. The nitro-
gen content of the films depended on the partial N, pressure,
but saturated at high N, pressure at a N/Am atomic ratio of
1. This is due to the rare-earth-like reactivity (trivalence) of
Am. Already Pu shows no tendency of forming higher
nitrides,?! while U (Ref. 22) and Th (Ref. 23) do. The com-
position of the films was deduced from the N-1s/Am-4f
intensity ratio. Am,05; was prepared by reactive sputtering in
an Ar-0O, mixture. Formation of the sesquioxide was con-
firmed by the O-1s/Am-4f ratio. It takes place in a wide O,
pressure range, and only at high O, pressure AmO, forms.
AmSD in turn, was prepared by codeposition of Am and Sb
from the metallic targets. The film composition was adjusted
by varying the deposition rates (by setting the respective
target voltages). The film composition was obtained from the
Sb-3d/Am-4f ratio.

Photoelectron spectra were recorded using a Leybold
LHS-10 hemispherical analyzer. XPS spectra were taken us-
ing Al-K, (1486.6 eV) radiation with an approximate reso-
lution of 1 eV. UPS measurements were made using He I
and He IT (hv=21.22 eV and 40.81 eV, respectively) excita-
tion produced by a high-density plasma UV source (SPECS).
The total resolution in UPS was 0.1 to 0.05 eV for the high-
resolution scans. The background pressure in the analysis
chamber was better than 1073 Pa.

III. RESULTS
A. Valence-band study of Am

Figure 1 shows the He I and He II valence-band spectra
measured on an Am metal film. The spectra obtained for pure
Am metals are consistent with the earlier published spectra,’
which were also obtained on an evaporated Am metal speci-
men with an initial thickness of about 2 um containing,
however, a substantial presence of Al (30%). In principle, the
corresponding dilution of the Am could press the 5fs toward
localization, however, comparing it to our spectra obtained
for pure Am (Fig. 1), we do not observe significant differ-
ences. The Al p states are broad and, since their cross section
for high-energy radiation is small, the dominating peaks are f
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FIG. 1. He I and He II spectra measured on a high-purity Am
metal film.

electron related. The peak structures are better resolved in
our spectrum due to the higher instrumental resolution. The
spectrum of pure Am shows a density of states at the Fermi
level, which is in agreement with its metallic nature. The
most prominent feature in the He II spectrum is the large
peak structure extending from 1 to 4 eV binding energy.
From a cross-section consideration,’ it was concluded that
the peak must be due to 5f states. In contrast to early ac-
tinides, the Am-5f states are not pinned at the Fermi level,
but they are shifted to higher-binding energy. This provides
clear evidence for 5f localization, very similar to what is
found for the rare earths, where the 4fs, too, are observed at
higher binding energies.?® Despite the fact that photoemis-
sion from localized levels must give final-state multiplets, no
simple correspondence with one such multiplet could be
found. An explanation can be given in terms of two coexist-
ing final states with the corresponding multiplet structures.?®
Emission of an f electron from the 5f° ground-state configu-
ration leaves an f hole behind, which can be screened either
by a supplementary f state (5f°-f=5f°) or by a d state
(57 5_d). Thus, we have the following two final-state chan-
nels:

o [5°1f=5f° (good screening)
5r0=[5T i (1)
\ [5f°1d=5f (poor screening).

The f-screened final state appears at lower-binding energy
(good screening), the d-screened final state appears at higher
binding energy. In this way, two different 5f configurations,
namely 5f° and 5f° appear as results of photoemission from
the single 5f° ground state. In this scenario, the main peak
system between 2 and 4 eV represents the poorly screened
5f° final state and the small peak at 1.8 eV represents the
well-screened 5f°. The peak shapes are well consistent with
the 573 and 5f° final state multiplet structures.’®*® The ap-
parently poor resolution of the multiplets (the different terms
cannot be distinguished) is not surprising. Similar resolutions
are observed for the rare earths,® and they can be attributed
mainly to lifetime effects.’!
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Generally, such competing final states occur in weakly
hybridized systems, where the good-screening channel closes
once the screening states become localized. Then the alter-
native screening channel, poor screening, becomes dominant.
So the ratio of the two final-state peaks gives an indication
for the hybridization strength. In the He I spectrum (Fig. 1),
the 513 intensity is comparable to the 5f° intensity, but in the
He II spectrum it is considerably reduced. There are two
possible explanations: (i) either this signal contains appre-
ciable d character (compared to the f cross section, the d
cross sections is weaker for He II radiation)—but this seems
improbable because a multiplet is an atomic feature and, as
such, no hybridization takes place—and a mere superposi-
tion of two independent signals (f multiplet and d band)
would not give such a well-defined peak. Instead, we think
(ii) that the reduction is caused by a surface effect. For atoms
at or near the surface, the weak hybridization of the f states
is suppressed because of the lowered coordination. Conse-
quently, the well-screened final state, which is related to the
f hybridization, is reduced. Since the He II excited spectra
are more surface sensitive than He I (the mean free path is
about 50% of the one for He I),”7 the well-screened peak is
suppressed. Quite importantly, such evolution of intensities
excludes an alternative explz:mation,28 based on the coexist-
ence of 5f° and 5f° signals caused by a heterogeneous
mixed-valence state. In this proposal, Am would have at its
surface a divalent configuration (Am 5f7), whereas Am at-
oms in the bulk would have the conventional trivalent Am-
5f° configuration. In this heterogeneous mixed state, the sur-
face atoms were proposed to lead to the 5£° final-state peak
and the Am bulk atoms would give the 5f° final state. If this
was the case, the more surface-sensitive He II UPS should
show an increased 5f° signal, but exactly the opposite is
observed. Therefore, we conclude, rather, that this peak cor-
responds to the well-screened bulk final state, which means
that the hybridization cannot be neglected. The possibility
that the peak at 1.8 eV could be due to different screening
channels was considered in Ref. 28 too, but the divalent
surface-state explanation was preferred. The explanation of
the UPS spectrum in terms of heterogeneous divalent-
trivalent contributions was also criticized by Cox, Ward, and
Haire (Ref. 14), who performed high-energy photoemission
experiments on Am metal, utilizing a variable-takeoff angle.

B. Valence-band study of Am,0;

In the Am,0O; spectrum (see Fig. 2), the conduction band
has disappeared as is exemplified by the zero intensity at the
Fermi level. This finding is consistent with the nonmetallic
character of Am,0j3. The three s-d electrons in the Am con-
duction band are transferred into the O-2p valence band,
which is located between 4 and 6 eV binding energy. The
peak at 2 eV is attributed to Am-5f states, because it shows
the typical f-like enhancement in the He II spectrum. In con-
trast to Am metal, there is only one final state. Because
Am,0; has also a 5 ground-state configuration, and only
the poorly screened (5f°) final state is expected, this peak
must correspond to the 5f° final-state configuration. The
emission at 3—7 eV is due to the O-2p emission, as in other
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FIG. 2. He I and He II spectra obtained for an Am,O5 film.

actinide oxides. Its enhancement in the He I spectrum is fully
consistent with the increased p cross section.

The 5f° peak in Am,0; does not shift to higher-binding
energy as compared to Am metal. This seems surprising
when considering that the Am-O bond in Am,0Oj5 has ionic
character. Even though, in general, the binding energy in-
creases with the oxidation state (less screening electrons,
higher electrostatic potential, etc.), additional factors (Made-
lung energy, shift of Fermi energy, etc.) may upset or even
reverse this rule. The considerable high-binding energy shift
upon oxidation, observed for early actinides (U, Np, and Pu),
is mainly due to the change of the screening mechanism
from well (f) to poor (d) type, when the 5f states change
from itinerancy (metal) to localization (oxide). In Am, how-
ever, the 5f states are already quite localized in the metal,
and consequently there is no significant change in screening
type and this cause for the high-binding energy shift falls
away.

C. Valence-band study of AmN and AmSb

The valence-band spectrum of AmN (Fig. 3) shows one
broad, unresolved peak ranging from 1 to 5 eV binding en-
ergy. Its shape is different in the He I and He II spectra,
indicating that this peak is composed of several components
(N-2p and Am-5f) with different cross-section behavior.
The components can be separated by subtracting the He I
spectrum—which is primarily sensitive to N-2p emission—
from the He II spectrum, where the 5f signal dominates.??
The result is qualitatively shown in Fig. 3, with some small
uncertainty remaining concerning the intensity normaliza-
tion. The N-2p peak is located at 4 eV binding energy, where
it has also been observed in other actinide nitrides (e.g., ThN,
UN).2223 It extends to the lower binding energy and it is not
clear whether this is due to some remaining f intensity, or
whether the p band extends to these energies. The Am-5f
peak appears at 2—3 eV binding energy, which is slightly
higher than for the oxide. Furthermore, the absence of any
local magnetic moment in AmN (Ref. 33) and AmSb (Ref.
9), in spite of 5f localization, is consistent with a (J=0) 5f°
ground-state configuration. In contrast to Am metal, there is
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FIG. 3. He I and He II spectra measured on an AmN film. The
N-2p anion band partially overlaps with the 5f multiplet. The con-
tributions due to the f and p signals are separated in the difference
spectra.

only one peak—thus, only one final state. Because the 5f
states in the nitride are expected to be less hybridized than in
the metal (see below), it is attributed to the 5f° rather than
the 5£° final state. The AmN valence-band spectrum reveals
no emission at Ey, but there is a constantly decreasing inten-
sity, reaching zero shortly before Er. We conclude that AmN
is a small band-gap insulator.

The 5¢° peak of AmN is considerably broader than that of
Am,0O5 or Am metal. This cannot be explained by conven-
tional broadening mechanisms such as charge or phonon
broadening, which occur in insulators, because in Am,0Os3,
which is also an insulator, there is no broadening. We instead
attribute it to a lifetime effect. The 5f final state has a short
lifetime, because it superimposes energetically with the N-
2p band, and thus filling of the f hole would occur faster.’!
The O-2p band, on the other side, lies at higher-binding en-
ergy, so that charge transfer into the 5f hole is energetically
unfavorable and in addition there is less hybridization.

The valence-band UPS spectrum of AmSb is shown in
Fig. 4. As expected, the photoemission spectrum of AmSb is
similar to that of AmN. The Sb-4p and Am-5f contributions
were separated by subtracting the He I and He II spectra. The
main 5f response occurs at practically the same high-binding
energy and the well-screened f peak at low-binding energy
(5f°¢ final state) is missing. However, a noticeable difference
is that AmSb shows a small DOS at the Fermi level, which is
more pronounced in the He I than He II spectrum. It is at-
tributed to the Sb-5p- and Am-7s6d-derived band, which
would extend up to Er. AmSb would thus possibly not be an
insulator, although it could exhibit pseudogap behavior. An-
other explanation could be that there is a residual content of
Am or Sb metal in the sample and the observed intensity
could be due to their conduction bands. To exclude this pos-
sibility, we have carried out experiments on different com-
positions from Amg;Sb,; to Amg¢Sby,. In all cases, we ob-
served the small intensity at Er, which passes through a
minimum around AmgsSbys. Thus, while inhomogeneity of
the prepared AmSb films cannot fully be excluded, we are
rather inclined to attribute the residual DOS to a valence
band extending up to Ep.
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FIG. 4. He I and He II spectra measured on AmSb. The Sb-5p
anion band partially overlaps with the 5f response. The f-related
and p-related signals are separated in the difference spectra.

D. Core-level study of Am, AmN, AmSb, and Am,0;

Figure 5 compares the Am-4f core-level spectra of Am,
Am,0;3, AmN, and AmSb. The Am and Am,0O; spectra are
consistent with previously published data.”'® All spectra
show the spin-orbit split 415, and 4fs, peaks around 449
and 463 eV binding energy, respectively. In Am metal, the
main lines are accompanied by a satellite at 3 eV lower-
binding energy. Again, as for the UPS valence-band spectra,
the interpretation is conceived in terms of final-state screen-
ing. The low-binding energy satellite corresponds to the
well- (f-) screened final state, thus pointing to residual hy-
bridization of the f states with the conduction band. The
main peak corresponds to the poorly (d-) screened final state.
In itinerant (hybridized) systems, the well-screened peak
dominates (U, Np, Pu); while in localized systems the poorly
screened peak is strong (UPds, for example).** The predomi-
nance of the poorly screened peak in Am, thus, exemplifies
5f localization, while the still observable well-screened peak
points to some residual hybridization of the 5f states with the

AlK

162

Am-4f fogpp f'7/2

Intensity (arbitrary units)

Am metal
-~ satellite

480 470 460 450 440 430
Binding Energy (eV)

FIG. 5. Am-4f core-level spectra of Am, AmN, AmSb, and
Am,0;5. The size of the well-screened satellite shoulder demon-
strates that the 5f hybridization is most pronounced in Am metal.
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TABLE 1. Core-level binding energies for the different Am
compounds.

Compound Am-4f;) Ligand core-level

Am metal 449.0 eV —
Am,0;5 448.2 eV O-1s: 529.0 eV
AmN 448.3 eV N-1s: 396.1 eV
AmSb 4489 eV Sb-3d: 527.6 eV

conduction band being present. Both the 4f and 5f peaks
contain the well-screened and poorly screened component.
But it is interesting to notice that the well-screened peak in
the 4f spectrum is significantly weaker than that in the cor-
responding He I excited 5f spectrum. This cannot be due to
a surface effect, because the information depths in XPS and
He I UPS are similar. Instead, we assume that the final state
after ejection of a 4f electron is more localized than after
ejection of a 5f electron, because the increase of the core
potential is more pronounced: the inner (4f) electrons screen
the nuclear charger more efficiently than the outer (5f) states
similar to Am metal. The Am-4f;,, core-level binding ener-
gies of the respective Am compounds are listed in Table I, as
are the principal ligand core-level energies.

In Am,O3;, AmN, and AmSb, only single spin-orbit split
components are observed. There is no coexistence of well-
screened and poorly screened peaks anymore. It is obvious
that it can only be the poorly screened peak which remains.
Otherwise, it would imply that, e.g., AmN is such an itiner-
ant system that the well-screened peak completely domi-
nates. In this case, AmN should be more itinerant than a-
Pu. Clearly, this is not the case as is shown by the lattice
constant!? and the UPS spectrum. The disappearance of the
well-screened peak shows the 5f states to be less hybridized
in the compounds than in the Am metal.

IV. DISCUSSION
A. Electronic structure picture

Our UPS spectra prove AmN to be a small-gap insulator.
Recently, a theoretical study proposed an electronic structure
picture of the Am monopnictides on the basis of SIC-LSDA
calculations.!” These calculations predict for all the Am
monopnictides a huge 5f partial DOS at the Fermi level. In
the SIC-LSDA picture, the Am monopnictides would be me-
tallic, possibly heavy-fermion materials, exhibiting a large
specific-heat coefficient on account of the hybridized, narrow
5f band at Er. AmN was indeed shown to be a temperature-
independent paramagnet (TIP) with a very high paramag-
netic susceptibility (xo,=777 %X 107% emu/mol).>* The theo-
retical picture of a huge 5f partial DOS at E appeared to
confirm the very high Y, when one assumes Pauli
paramagnetism.'® However, we cannot observe any high
DOS near Er in the UPS photoemission spectrum, which
definitely eliminates the high 5f-DOS electronic structure
model. On the contrary, in more recent calculations employ-
ing the local-density approximation (LDA) scheme, the
LDA+U scheme, as well as the f-core scheme, Ghosh et al.
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(Ref. 20) arrived at a quite different electronic structure pic-
ture: these three electronic structure approaches all predict
the Am monopnictides to be either narrow-gap semiconduc-
tors or pseudogap materials. The LDA+ U approach would,
in addition, provide good values for the equilibrium lattice
parameters and the binding energy of the Am-5f states. Since
in these approaches, there is at the most a small DOS at E,
the high-magnetic susceptibility cannot be explained thereby.
However, the large-magnetic susceptibility could alterna-
tively be explained by Van Vleck paramagnetism, which can
occur when there is a small or moderate energy gap between
a J=0 ground state and higher-lying excited states. The pos-
sibility of a J=0 ground state giving rise to Van Vleck para-
magnetism was previously suggested for Am metal, too.>> A
similar explanation was also proposed>® for the Pu monoch-
alcogenides, which exhibit TIP with very high susceptibility
values (e.g., see Refs. 17 and 37). Estimations®® of the Am
pnictide susceptibility based on the Van Vleck mechanism
provides values for y, which are of the order of magnitude of
the available experimental data.®3>3® Thus, we arrive at an
electronic structure picture for the Am monopnictides, essen-
tially being semiconducting or pseudogap materials, which is
consistent with the photoemission and susceptibility data.

B. 5f itinerancy and ground-state configuration

When comparing Am and its three compounds, the well-
screened Am-4f peak disappears in the XPS spectra together
with the 5 final-state component in the UPS spectra. This
points to a common origin of the two. For the core-level,
final-state screening effects are responsible for the change. It
is reasonable to conclude that similar screening effects ac-
count for the change in the valence spectra. Above it was
explained that the 5/ emission is either due to a surface
component of divalent Am (i.e., 5f7— 5f° transition) or to
the well-screened 5f final state (5f°— 5f°f! transition). We
favor here this second explanation and assign the 5f° peak to
the well-screened 5f°f' final state, which does not come
from a top surface layer with changed valence. Already the
intensity evolution from the He I to He II spectra indicated
that.

The residual hybridization in Am metal (well-screened fi-
nal state) is further suppressed in AmN and AmSb, and, con-
sequently, the 5f states are even more localized in AmN and
AmSb than in Am metal. AmN and AmSb behave differently
from AmTe, where, apparently, hybridization effects may
lead to itinerancy of the 5f states under pressure.'”!8 Instead
AmN and AmSb are similar to Am,0;, which is an ionic
system with little covalence. The magnetic behavior of AmN,
which is a TIP, is consistent with a localized 5f 6 configura-
tion.

V. CONCLUSIONS

We have performed UPS and XPS photoelectron spectros-
copy on high-purity Am metal films, as well as on thin films
of AmN, AmSb, and Am,05. Our spectroscopic study pro-
vides the first electronic structure results for AmN and
AmSb.
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Our investigation, carried out on high-purity Am films,
permits a consistent interpretation of the f-related structures
in the UPS valence-band spectrum. The peak at low-binding
energy (1.8 eV) is attributed to the well-screened channel of
photoemission out of the 5f° ground state, whereas the
broader peak at higher binding energy is attributed to the
poor screening channel, rather than to a change in the Am
surface configuration. Our assignment is in agreement with
the outcome of another study on Am metal'* and it is sup-
ported by the spectra measured for Am,0;, AmN, and
AmSb, in which the well-screened peak is suppressed.

The 5f electrons in AmN, AmSb, and Am,05 are conse-
quently even more localized than in Am metal. This is ex-
emplified, too, by the decrease of the well-screened satellite
in 4f photoemission spectra. In AmN and AmSb, Am is
forced into a trivalent 5f 6 configuration, consistent with the
TIP susceptibility. The UPS valence-band spectra of the three
Am compounds show no 5f-related response near the Fermi
level and even no conduction band (i.e., AmN and Am,O;
exhibit loss of metallicity) or, at the most, a small valence
intensity (AmSb). Thus, our study categorizes AmN and
Am,Oj5 as insulators, while AmSb could be a quasigap ma-
terial. The high 5f DOS at the Fermi energy as proposed by
the SIC-LSDA approach!® for the Am monopnictides is not
confirmed by our photoemission results. An alternative elec-
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tronic structure picture is offered by the LSDA + U approach,
which predicts the Am monopnictides to be semiconductors
or, depending on the value of the Coulomb U, quasigap ma-
terials, without any notable 5f partial DOS near E;2° The
observed high, temperature-independent paramagnetic sus-
ceptibility can be satisfactorily explained by a Van Vleck
mechanism.

Am and AmN are close to the localization threshold on
the localized side. Previous photoemission studies addressed
the localization threshold from the delocalized side by inves-
tigating Pu and PuN.?!?*2> We note that in both cases, add-
ing nitrogen pushes the 5f states into further localization.
While in Pu there is a changeover from itinerancy to local-
ization, in Am there is a further decrease of the 5f hybrid-
ization.
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