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The emission spectrum of IrN was recorded in the near infrared using a Fourier transform spectrometer. The IrN molecules
were excited in an Ir hollow cathode lamp operated with a mixture of Ne and a trace of N 2. Numerous IrN bands observed
in the 7500 –9200 cm 21 region were assigned to a new a 3P–X 1S 1 electronic transition with the 0 – 0 bands of the a 3P 0–X 1S 1
and a 3P 1–X 1S 1 subbands near 9175 and 8841 cm 21, respectively. A rotational analysis of several bands of the 0 – 0 and 0 –1
sequences was obtained and molecular constants were extracted. The effective Hund’s case (a) constants for the new a 3P state
are: T 00 5 8840.31747(88) cm 21, A 0 5 2340.53329(93) cm 21, DG(1/2) 5 984.3629(23) cm 21, B e 5 0.4699116(27) cm 21,
a e 5 0.0030058(50) cm 21, and r e5 1.6576432(47) Å. The spectroscopic properties of the ground state and several low-lying
electronic states of IrN were also predicted by ab initio calculations. These calculations are consistent with our assignment of
the a 3P–X 1S 1 transition and also support our previous assignments of the A9 1P and A 1P electronic states [R. S. Ram and P. F.
Bernath, J. Mol. Spectrosc. 193, 363 (1999)]. The excited a 3P state of IrN has an 1s 22s 21p 43s 11d 42p 1 electron configuration
and the configurations of the other low-lying electronic states are also discussed. © 1999 Academic Press
INTRODUCTION

The interaction of transition metals with nitrogen has important applications in catalysis and in surface science as well
as for comparison with ab initio calculations. Diatomic transition metal nitrides also serve as simple models for the study of
metal–nitrogen bonding in inorganic chemistry. Like several
diatomic transition metal oxides (1–4) and hydrides (5– 8),
transition metal nitrides are also of potential astrophysical
importance. For the 5d transition metal nitride family, highresolution data are available for HfN (9), WN (10), ReN (11,
12), OsN (13), IrN (14, 15), and PtN (16, 17). In spite of this
experimental interest, no theoretical calculations are available
for the 5d transition metal nitrides, except for PtN (18).
The first spectroscopic observation of IrN was made in 1996
by Marr et al. (14) who observed a 1P– 1S 1 transition near
15 190 cm 21 by laser excitation spectroscopy. This transition
was labeled as the A 1P–X 1S 1 electronic transition by comparison with the isoelectronic PtC molecule (19 –22). For PtC two
additional low-lying electronic states labeled as A9 1P and A0
1 1
S were observed below the A 1P state (21). To locate the
analogous A9 1P and A0 1S 1 states of IrN, we have recently
investigated the spectrum of IrN in the 10 000 –20 000 cm 21
region (15). In this work we identified a new A9 1P–X 1S 1
transition of IrN near 13 135 cm 21 and have observed numerous additional bands with vibrational levels up to v9, v0 5 4 for
the A 1P–X 1S 1 transition. We have also noted interactions
between the v 5 0 and 1 vibrational levels of A9 1P state and
the v 5 2 and 3 vibrational levels of A 1P state, causing global
perturbations.

A comparison of the observed states of IrN and PtC indicated that an electronic state analogous to the A0 1S 1 state of
PtC remained to be observed for IrN. To search for this state
we have recently recorded the spectrum of IrN below 10 000
cm 21. Our spectra revealed the presence of two new transitions
in the near infrared, one of the 1S 1–X 1S 1 type (n 0 5
9181.8072 cm 21) and the other of the 1P–X 1S 1 type (n 0 5
8841.2561 cm 21). The 1S 1–X 1S 1 transition near 9182 cm 21 is
most probably analogous to the A0 1S 1–X 1S 1 transition of PtC.
The observation of a nearby 1P–X 1S 1 transition suggests that
the two new transitions are the subbands of a 3P–X 1S 1 transition. We have, therefore, assigned the two new infrared
transitions as the 3P 0– 1S 1 and 3P 1– 1S 1 subbands of the a 3P–
X 1S 1 transition of IrN. The analysis of this transition is reported in this paper.
To better understand the electronic structure of IrN and to
confirm the assignments, ab initio calculations were performed
and the spectroscopic properties of several singlet and triplet
states were calculated. Our assignments of the X 1S 1, a 3P, A9
1
P and A 1P states and their observed spectroscopic parameters
are in excellent agreement with the predictions of the ab initio
calculations.
MATERIALS AND METHODS

The experimental conditions for the observation of the near
infrared bands of IrN were the same as described in our
previous paper (15). In summary, the IrN bands were produced
in a hollow-cathode lamp by discharging a mixture of 2.5 Torr
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filters. In total 30 scans were co-added in about 3.8 h of
integration. In addition to the IrN bands, the observed spectra
also contained Ir and Ne atomic lines as well as strong N 2
molecular lines. Although there is some overlapping from the
N 2 bands, particularly in the 7000 – 8900 cm 21 region, the IrN
bands were clearly distinguished by their smaller line spacing.
We have calibrated our IrN spectra using the measurements of
Ne atomic lines made by Palmer and Engleman (23). The
spectra were measured using a program called PC-DECOMP
developed by J. Brault. The peak positions were determined by
fitting a Voigt lineshape function to each spectral feature. The
absolute accuracy of the wavenumber scale is expected to be
on the order of 60.002 cm 21. The strong lines of IrN appear
with a typical signal-to-noise ratio of 10:1 and the precision of
measurements of strong and unblended IrN lines is expected to
be better than 60.003 cm 21.
AB INITIO CALCULATIONS

FIG. 1. A schematic energy level diagram of the known electronic states
of IrN and PtC.

of Ne and about 10 mTorr of N 2 with 600 V and 310 mA
current.
The spectra in the 3000 –13 000 cm 21 region were recorded
with the 1-m Fourier transform spectrometer associated with
the McMath–Pierce solar telescope of the National Solar Observatory at Kitt Peak. The spectrometer was equipped with a
CaF 2 beam splitter, InSb detectors, and red pass (Schott 780)

Ab initio calculations were performed on the low-lying S 1,
P, D, and F states of singlet and triplet spin multiplicities of
IrN. The same computational approach as in our recent work
on RuN (24) was adopted. It consists of a complete active
space self-consistent field (CASSCF) calculation (25) followed
by an internally contracted multireference configuration interaction (CMRCI) (26) calculation. All valence orbitals, i.e., the
four s, two p, and one d orbitals arising from the 5d and 6s
orbitals of iridium and the 2s and 2p orbitals of nitrogen, were
optimized at the CASSCF level. A state averaging procedure
was used to optimize a common molecular orbital basis set for
describing the states of interest in a given spin multiplicity.
These orbitals were then used in a second step for a CMRCI
calculation in which all valence electrons were correlated. The
CMRCI energies were corrected for Davidson’s contribution
(27) for unlinked four-particle clusters. The quasi-relativistic
peudo-potentials and the corresponding basis sets, developed
in Stuttgart, were used to represent the 60 core electrons of the
iridium atom (28). This core does not include the 5s and 5p

FIG. 2. A compressed portion of the 0 – 0 and 1–1 bands of the a 3P 0–X 1S 1 system of IrN.
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FIG. 3. An expanded portion of the 0 – 0 band of the a 3 P 1 –X 1 S 1 system of IrN.

orbitals. For the sake of uniformity, a similar pseudo-potential
and the corresponding basis set was used for the nitrogen atom
(29). The iridium atom basis set was augmented by a single f
Gaussian orbital, with an exponent of 0.8, and a single d
polarization function, with an exponent of 0.8, was added on
nitrogen. The size of the CASSCF (CMRCI) wavefunctions
ranged between 1200 and 1300 (170 000 and 310 000) configuration state functions (C 2v symmetry), depending on the
space and spin symmetries. We refer to our RuN work (24) for
more details on the computational procedure that we just
summarize here.
All calculations were performed with the MOLPRO program package (30), running on the Cray J916 computer at the
ULB/VUB computer center.
OBSERVATIONS

In our recent study of RuN (24) we have noted that the
electronic structure of RuN is very similar to that of the
isoelectronic RhC (31, 32) and we expected a similar correspondence between IrN and PtC. Because no previous observations of IrN were reported below 1 mm and no theoretical
calculations were available to guide us in the search for IrN
transitions in the near infrared, we used the isoelectronic PtC
(19 –22) molecule as a guide. A comparison of the known
electronic states of IrN and PtC indicates that the A9 1P and
A 1P states are observed for both IrN and PtC. For PtC, an
additional low-lying transition labeled as A0 1S 1–X 1S 1 was
reported near 1 mm (21), suggesting that a similar transition
could be found for IrN. We have observed several new IrN
bands in the 7500 –9200 cm 21 region, which were classified
into two transitions, one with DV 5 0 and the other with DV 5

1. A rotational analysis indicates that these two transitions have
a common lower state which is the ground state of IrN. An
updated schematic energy level diagram of the observed electronic transitions of IrN is presented in Fig. 1, where the
observed electronic states of the isoelectronic PtC were also
provided for comparison. The two new transitions were assigned as the 3P 0–X 1S 1 and 3P 1–X 1S 1 subbands of the a 3P–
X 1S 1 transition and this assignment is supported by our ab
initio calculations. The branches in different bands were picked
out using an interactive color Loomis–Wood program running
on a PC computer, which was particularly helpful in finding the
weaker lines of the minor isotopomer, 191IrN.
(A) The a 3P 0–X 1S 1 Transition
The 0 – 0 band of the 3P 0–X 1S 1 transition has an R head at
9194.3 cm 21. This band is the strongest in intensity, while the
1–1 band with an R head at 9146.8 cm 21 has about 40% of the
intensity of the 0 – 0 band. The 2–2 and other higher vibrational
bands of this sequence are too weak for identification and
analysis. The bands in the 0 –1 sequence were also identified
with the help of the known ground state molecular parameters
from the previous study (15). The bands with R heads at
8083.1, 8048.2, 8015.4, 7984.4, and 7954.8 cm 21 were identified as the 0–1, 1–2, 2–3, 3–4, and 4–5 bands of the a 3P 0–X 1S 1
transition. A search for the 1– 0 sequence bands was unsuccessful partly due to the poor response of the InSb detector near
10 000 cm 21 where these bands are expected. The 0 –2 or 2– 0
sequence bands were also not observed because of their very
weak intensity. A rotational analysis of the 0 – 0, 1–1, 0 –1, 1–2,
2–3, and 3– 4 bands was obtained. The rotational structure of
each band of this transition consists of only two branches, one
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TABLE 1
Observed Line Positions (in cm 21) for the a 3P–X 1S 1 System of
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TABLE 1—Continued
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TABLE 1—Continued

R and one P, consistent with a DV 5 0 transition. A portion of
the spectrum of the a 3P 0–X 1S 1 subband of IrN is presented in
Fig. 2, where the R heads of the 0 – 0 and 1–1 bands were

marked. The lines belonging to the minor isotopomer 191IrN
were also identified in our spectra but the molecular constants
were determined only for the most abundant 193IrN isotopomer.
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TABLE 1—Continued

(B) The a 3P 1–X 1S 1 Transition
On the lower wavenumber side of the a 3P 0–X 1S 1 0 – 0 band,
another band was observed with a 0 – 0 R head at 8848.9 cm 21.
This band involves a DV 5 1 transition with the ground state
v 5 0 vibrational level as its lower state. We have assigned this
band as the 0 – 0 band of the a 3P 1–X 1S 1 subband. The expected position of the 1–1 band is overlapped by a very strong
atomic line with extensive ringing, and therefore, the rotational
structure could not be measured. The 2–2 or other higher
vibrational bands of this sequence were also not identified
because of their very weak intensity. The 0 –1 and 1–2 bands of
this subband were identified using the ground state vibrational

intervals obtained from the analysis of the A 1P–X 1S 1 and
A9 1P–X 1S 1 transitions (15). A rotational analysis of the 0 – 0,
0 –1, and 1–2 bands of this subband were carried out. Each
band of this subband has three branches, one P, one Q, and one
R with the Q branch being the most intense. The R and P
branches appear with similar intensity. A portion of the 0 – 0
band of this transition is presented in Fig. 3 with the P, Q and
R branches marked.
RESULTS

While obtaining the vibrational assignment of the nearinfrared bands of IrN, we noted that the excited state vibra-

TABLE 2
Molecular Constants (in cm 21) for the X 1S 1, a 3P 0, and a 3P 1 States of
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TABLE 3
Molecular Constants (in cm 21) for the X 1S 1 and a 3P States of
from the Case (a) Fit of the a 3P State

tional intervals of the a 3P 0 and a 3P 1 spin components are
considerably different, indicating an interaction of the a 3P
state with the other nearby states. The rotational analysis of
both subbands was initially obtained by treating the two excited spin components as separate states. Since both subbands
involve the ground state as their common lower state, the
rotational assignments in different bands were accomplished
by comparing the lower state combination differences to the
values obtained in our previous study of the A 1P–X 1S 1 and
A9 1P–X 1S 1 transitions (15). The rotational constants were
determined by fitting the observed line positions of the two
subbands to the customary empirical energy level expressions:
F v ~ J! 5 T v 1 B v J~ J 1 1! 2 D v @ J~ J 1 1!# 2
1 H v @ J~ J 1 1!# 3

[1]

F v ~ J! 5 T v 1 B v J~ J 1 1! 2 D v @ J~ J 1 1!# 2
1 H v @ J~ J 1 1!# 3 6 1/ 2$qJ~ J 1 1!
1 q D @ J~ J 1 1!# 2 %.

[2]

In the final fit the blended lines were given reduced weights.
The lines overlapped by N 2 molecular lines or strong atomic
lines were excluded. In the final fit, the lines of both subbands
were combined with the lines of the A 1P–X 1S 1 and A9 1P–
X 1S 1 transitions (15) and a global fit was obtained to determine a single set of molecular constants for each vibrational
level. The observed line positions of the a 3P 0–X 1S 1 and a 3P 1–
X 1S 1 subbands are provided in Table 1 and the molecular

193

IrN

constants obtained for the X 1S 1, a 3P 0, and a 3P 1 states of
193
IrN are provided in Table 2.
At the final stage of the analysis, we tried to combine the two
subbands in order to obtain a Hund’s case (a) fit for the excited
a 3P state. Initially the lines of only the 0 – 0, 1–1, 021, and
122 bands were included since the v 5 0 and 1 vibrational
levels were observed in both a 3P 0–X 1S 1 and a 3P 1–X 1S 1 transitions. The observed transition wavenumbers were fitted with
the usual N 2 Hamiltonian for the 3P state as given by Brown
et al. (33). An explicit listing of the 3P state matrix elements
is provided by Brazier et al. (34). In this fit the molecular
constants T v, A v, A Dv, B v, D v, q v, q Dv, and p v were determined
with the standard deviation of fit of 0.95. The spectroscopic
constants such as A v are only effective values because we are
missing the 3P 02 and 3P 2 spin components. The inclusion of
the 2–3 and 3– 4 bands, which were observed only for the
a 3P 0–X 1S 1 subband, caused a deterioration in the quality of
the fit so that we decided not to include these bands. The
constants obtained from the case (a) fit of the 0 – 0, 1–1, 0 –1,
and 1–2 bands are provided in Table 3. The constants of Table
3 are very much affected by global interaction with other states
and this results in, for example, very strong vibrational dependence of constant A.
AB INITIO RESULTS

The potential energy curves calculated at the CMRCI level
of theory are shown in Figs. 4 and 5 for the singlet and triplet
spin manifolds, respectively. The energy scale used in these
figures is relative to the minimum energy of the ground X 1S 1
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LCAO content of the molecular orbitals, as provided by the
analysis of the CASSCF wavefunctions. One finds that
(i) The 2s and 3s MOs are, respectively, constructed from
bonding and antibonding combinations of 5ds(Ir) and 2ps(N).
(ii) 3s has, in addition, some of the 6ss(Ir)–2ps(N) bonding
character.
(iii) 1p and 2p, respectively, come from bonding and antibonding combinations of 5dp(Ir) and 2pp(N).
(iv) 4s is the antibonding analog of 3s.
This orbital analysis is quite similar to the one obtained for
RuN using the same computational approach (24), and both
nitrides have similar correlation diagrams (see Fig. 7 of Ref.
(24)). The major difference to be stressed is the smaller 2p– 4s
energy gap in IrN (0.11 hartrees) than in RuN (0.22 hartrees)
coming from a more antibonding 2p orbital in IrN. It follows,
as discussed below, that single electron promotions to the 2p
and 4s orbitals need to be considered in IrN.
The electron orbital filling represented on Fig. 7, with the 14
valence electrons distributed in the low-lying orbitals, confirms
the ground configuration as (15):
1 s 22 s 21 p 41 d 43 s 2

~X 1 S 1 !.

FIG. 4. The low-lying singlet potential energy curves of IrN, from CMRCI
calculations.

electronic state. The low-lying excited states in the singlet
system are, in order of increasing term energy: 1 1F, A9 1P,
A 1P, 1 1D, 2 1D, and 1 1S 2. The energy ordering within the
triplet system is the following: a 3P, b 3F, c 3P, 1 3S 1, 1 3D,
1 3S 2, and 2 3D. The relative energy scale between both spin
systems is better illustrated in Fig. 6.
The correlation diagram drawn in Fig. 7 allows an interepretation of the electronic state ordering predicted by our CMRCI
calculations. This figure correlates the molecular orbitals of
IrN to those of the iridium and nitrogen atoms in their ground
states. This diagram was obtained from size-consistent fullvalence CASSCF calculations performed on the different species: IrN, Ir( 4F), and N( 4S). The IrN orbitals were obtained
from a state-averaged CASSCF calculation performed, at an
internuclear distance of 1.6 Å, on the singlet states correlating
to the ground dissociation channel Ir( 4F) 1 N( 4S), i.e., the
X 1S 1, 1 1F, A9 1P, and 1 1D states. One can verify in Fig. 4 that
these states do converge to the same dissociation limit at large
internuclear distances. Figure 7 provides a helpful one-electron
picture for discussing the electronic structure of IrN. Note that
we have chosen to label only the valence orbitals. The dotted
lines connecting the orbitals of IrN to those of the atomic
dissociation products give qualitative information on the

FIG. 5. The low-lying triplet potential energy curves of IrN, from CMRCI
calculations.
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for the 3P states, although the corresponding 1P states are
more pure.
(ii) Configuration (D) is the main component of the 1 1D,
21 2
1 S , 1 3D, 2 3D, 1 3S 2 states.
(iii) The 2 1D and 1 3S 1 states do not arise from configuration
(D), but rather from configurations (E) and (F), respectively,
both implying an electron promotion to the 4s orbital.
(iv) Competition between three configurations (D, G, and
H), characterized by two electron promotions to the 2p orbital,
is observed for the 1 3S 2 state.
The spectroscopic properties calculated from the CMRCI
potential energy curves are given in Table 7: the equilibrium
internuclear distances R e, the harmonic frequencies at equilibrium v e, and the term energies T 0, corrected for the zero point
energy contribution calculated within the harmonic approximation.
DISCUSSION

FIG. 6. Relative energies within the singlet and triplet systems of IrN,
from CMRCI calculations.

From our recent studies of some transition metal containing
diatomic nitride molecules we have noted a remarkable resemblance in the electronic structure of nitrides and isoelectronic
carbide molecules. For example, the electronic structure of
RuN (24) is found to be very similar to that of RhC (31, 32)
and the electronic structure of OsN (13) is very similar to that

This prediction is in agreement with the analysis of the corresponding CMRCI wavefunctions provided in Table 4 for the
singlet states. This table lists the main configurations contributing to the CI expansions, together with their weights in the
wavefunctions. The configuration weights are given by the
square of the corresponding CI coefficients. One sees that
configuration 1s 22s 21p 41d 43s 2 contributes 76% to the ground
state wavefunction. All singlet states are characterized by a
single dominant configuration. The weight of these configurations, however, only ranges between 70 and 80%. The weight
of any single secondary configuration is quite small and the
remaining contributions to the wavefunction are distributed
over a large number of configurations. These features demonstrate the existence of strong electron correlation effects, already observed in RuN (24). Table 5 provides similar information for the triplet manifolds. Configuration mixing is more
pronounced in the triplet system, as further discussed below.
The electronic structure of the 14 states calculated in this
work can be explained in terms of eight leading configurations
reported in Table 6 together with the corresponding electron
promotions with respect to the ground configuration (see Fig.
7). These configurations will be referred to as configurations
(A) to (H), Table 4. One finds that:
(i) The singlet and triplet P and F states below 20 000 cm 21
arise from configurations (B) and (C). As detailed in Table 5,
a strong mixing between these two configurations is observed

FIG. 7. The molecular orbital correlation diagram for IrN, from CASSCF
calculations.
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TABLE 4
Weights of the Main Configurations in the Low-Lying Singlet Electronic States
of IrN from an Analysis of the CMRCI Wavefunctions

1

States are listed in order of energy.
Molecular orbital occupancies are given in this column.
3
Weights (in percent) are obtained from the square of the corresponding configuration interaction coefficients; configurations having weights greater than 1% are listed.
2

of IrC (14, 35, 36). Likewise the electronic structure of IrN is
expected to be very similar to the electronic structure of isoelectronic PtC (19 –22) (see Fig. 1). Interestingly, a similar
correspondence between the oxides and nitrides does not exist
for the group VIII transition metal derivatives, contrary to
expectations.
So far the electronic spectra of IrN were investigated only in
the 3000 –20 000 cm 21 region. As seen in Fig. 1, there is a
remarkable similarity between the low-lying A9 1P and A 1P
states of IrN and PtC. The two V 5 1 and V 5 0 states of IrN
observed in the near-infrared region of IrN were assigned as
the 3P 1 and 3P 0 spin components of the a 3P state. This
assignment is also supported by our ab initio calculations. This
work has implications for the A0 1S 1 state of PtC. In the light
of our present observations for IrN, we propose that the A0 1S 1
state of PtC should be reassigned as the 3P 0 spin component of
the analogous a 3P state and that the 3P 1 spin component lies
unobserved to lower wavenumbers.
The spectroscopic constants of Table 2 were used to evaluate
the equilibrium constants in the a 3P state. Since the a 3P 0 and
a 3P 1 spin components have quite different spectroscopic constants, we decided to evaluate the equilibrium constants for

both the spin components separately. The equilibrium constants for the X 1S 1, a 3P 0 and a 3P 1 states are provided in Table
8. As seen in this table, the a 3P 0 and a 3P 1 states have very
different vibrational constants.
There is a very good agreement between the experimental
and ab initio results (see Table 7). The available experimental
values agree fairly well with the corresponding theoretical
values, with discrepancies of about 1% for R e, between 3 and
8% for v e, and less than 1400 cm 21 for T 0 values. For example,
the a 3P state is predicted at 7991 cm 21, compared to the
observed value of 8840 cm 21. The present ab initio results
confirm the previous assignment for the A9 1P and A 1P states
(15) and the new a 3P–X 1S 1 transition. No definitive information about the regular or inverted character of the a 3P state can
be deduced from the analysis of the wavefunction, given the
observed configuration mixing.
CONCLUSION

The near infrared region of IrN was investigated using a
Fourier transform spectrometer. The new bands observed in the
7500 –9000 cm 21 region were classified into two transitions
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TABLE 5
Weights of the Main Configurations in the Low-Lying Triplet Electronic States
of IrN from an Analysis of the CMRCI Wavefunctions

1

States are listed in order of energy.
Molecular orbital occupancies are given in this column.
3
Weights (in percent) are obtained from the square of the corresponding configuration interaction
coefficients; configurations having weights greater than 1% are listed.
2

TABLE 6
Leading Configurations for the Low-Lying Electronic States of IrN
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TABLE 7
Spectroscopic Properties of the Low-Lying Electronic States of IrN
from CMRCI Ab Initio Calculations

Note. Experimental values are given in parentheses.
a
Ref. (15).
b
This work (see Table 3).
c
r 0 value.
d
DG(1/2) value.

TABLE 8
Equilibrium Constants (in cm 21) for the X 1S 1, a 3P 0, and a 3P 1 States of

a

193

IrN

Numbers in parentheses are one standard deviation uncertainty in the last digits.
Equilibrium constants from the case (a) constants of the a 3P state (Table III) are: DG(1/2) 5 984.3629(23) cm 21,
B e 5 0.4699116(27) cm 21, a e 5 0.0030058(50) cm 21, and r e 5 1.6576432(47) Å.
c
DG(1/2) value.
b
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with 0 – 0 R heads at 9194.3 and 8848.9 cm 21. These two
transitions were assigned as a 3P 0–X 1S 1 and a 3P 1–X 1S 1 subbands of the a 3P–X 1S 1 transition. A rotational analysis of
several bands of both subbands of the most abundant 193IrN
was obtained and the molecular constants were determined.
Our observations indicate that the a 3P state is globally affected
by other low-lying electronic states, resulting in quite different
vibrational intervals in the two spin components of the excited
a 3P state. The a 3P state arises from the 1s 22s 21p 43s 11d 4 2p 1
electronic configuration. The spectroscopic properties of the
low-lying electronic states of IrN were predicted by ab initio
calculations and our experimental assignments are supported
by these calculations.
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