substance: MnO
property: optical properties

higher energy peaks in the optical spectra

Photoenission spectnm, decanposed into Mn 3d and O 2p mponents: Fig. 1. The specatnucan be
understood in tens of ionization of local MA*" electrons to giveéE andST, states separated by 1.56 eV and
broadened by Franck-Condon factors.

peak wavenumbers in optical spectra
For spectra, see Fig. 2 and [69H1, 69H2, 59P]

(VIO)peak 15532 cmt band 1, transitiofiA1g— 4T (1) 77Y
ca. 19000 crrt band 2, transitiofiA 1y —4To(1)
23322 cmt band 3, transitiofiA1g—4A14
23389 cmt transition6A g —4Eg(l)
25659 cmt band 4, transitiofiA g — 4T (1)

fine structure associated with

these peaks was assigned to a magnon

side band at 112 cthand optical phonons
29000 cmt interband absorption edge, see 74C

Fig. 3; assigned to Mn 3d — Mn 4s



peak energies in reflectance spectra

Epeak

4 eV

46 eV

4.7 eV
49 eV

52eV
54eV

55eV
5.7eV

6.3 eV

6.4 eV
6.6 eV
6.9 eV
7.0eV
7.2 eV

4,.7.5eV
8...10.6 eV
11..19 eV
16(1) eV
5.3eV
8.2eV

9.8 eV

RF,T=300 K

RFT=22K
RF,T =300 K
TF, Tl

RFT=22K
TF,TI

RFT=22K
TF,T=85K

RFT=22K
TF, Tl
RF,T=300 K
RF,T =300 K
TF,T=200K
RFT=22K
TF, Tl
T=300K
T=300K
T=300K
RFT=22K
RT

onset of reflectance

RF: reflectance spectrum,
TF: thermoreflectance
assignment: Mnge- Mn 4s

TI: temperature independent;
thermoreflectance spectrum
Fig. 4; derived empirical band
diagram: Fig. 5

Mn g — Mn bq
Mn bg-Mn 4s

shifted to 5.55 eV at 200 K
O2p—-Mnds
Mn g — Mn g;; Mn trg— Mn bgq

peak at 22 K, shoulder at 300 K
alsoTF, O 2p — Mn 4s

shifts to 6.7 eV at 310 K

Mn g — Mn g

Mn g — Mn bq
Mn pg— Mn 4s
O 2s—-Mn4s

EELS data O 2p — Mpgt
O2p-Mnpe
O2p—-Mnds

76K,
72M

76K

72M
78A
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Fig. 1.

MnO. Photoemission spectrum (intensity vs. binding energy relative togtpedk energy) showing estimated
deconvolution into Mn 3d and O 2f;, andEy denote the p- and d-band edges and the vertical lines are the

calculated positions of the 3d states [75E].

MnO




Fig. 2.
MnO. Optical density vs. photon energy (wavelength) at 300 and 78 K. Film thickness1160H1].
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Fig. 3.

MnO. Absorption coefficient vs. wavenumber for three temperatures near the absorption edge (arrow) [74C].
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Fig. 4.

MnO. Thermoreflectance vs. wavelength (photon energy) at 85 K (lower figure) and 200 and 310 K (upper
figure) [72M]. Peak positions (in eV) are indicated.
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Fig. 5.

MnO. Electronic states (at RT): one-electron bands are shown on the left and localized states on the right [72M].
I d¥(te3eq) + 4s; 11: dta3ey) + Ptetpen?); Il d4(te%eq?) + 4s; IV: d4(g3ey) + dPte3esep) and d(tg%ey?) +
d®(totpes?); V: d(ta?eq?) + dP(toeqep).
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