PROCEEDINGS

| OrF THE
FIFTH INTERNATIONAL CONFERENCE
ON i

RAMAN SPECTROSCOPY

UNIVERSITAT FREIBURG
2.8 SEPTEMBER 1976

EDITED BY: E.D.SCIMID
J. BRANDMULLER
W. KIEFER
B. SCHRADER
ILW.SCHROTTER

HANS FERDINAND SCHULZ VERLAG, D-7800 FREIBURG IM BREISGAU



534

7 B 1137 “YINTERFERENCE EFFECTS IN THE NH
STRETCHING REGION OF AMINE HYDRO-
HALIDES

E. CASTELLUCCI. L. ANGELONI.,
WP, MARZOCCHI

Istituto di Chimica Fisica dell’
Universitd, via Gino Capponi, 9,
50121 Firenze, Italy

The amine hydrohalides which contain strong hydrogen bonds of the

ﬁt—H--X_ (x=C1,Br, 1) type show rather different IR and Raman spectra in the
Pﬂ% stretching region around 3000 cm_l.

In fact the infrared spectra show a broad band (width~ 800 cﬁﬁl) with
superimposed a series of sharp peaks. On the contrary the Raman spectra,
which have been studied in much less detail (1) are reported to:consist of
a series of strong and relatively sharp lines and a number of additiomal
weak lines in the 3000 - 2000 (:m_1 spectral range,

We have measured single crystal IR and Raman spectra of ethylenediammo-
niun chloride, (CHzNMSCI)zf at room temperature and the umpolarized Rﬂmﬁn
spectrum at 10°K, The spectral shapes in the higher frequency region are
those above described, It is widely accepted that the raﬁher complex spec—
.Ffal profiles originate from strong anharmonic interactions between funda-
mental stretching modes and overtones or combinations of lower lying modes
which occur in the same spectral range, :

The origin of the very different widths of the IR and Raman bands is how-
ever still a matter of speculation. We think that the broad band occurring
in the IR spectra is mainly due te superimposed Ni13 stretching modes (three
NH,3 stretching modes are expected around 3000 cm—I), which are bmadened.:
t:h.rough interaction with a multiphonon continuum encompassing a wide spec-
tral range, The resulting broad features interact with sharp overtone and
combination levels giving rise to the interference effects usually Ubser\red.
in these spectra, The interaction between the Nl{3 modes and the as-
sumed multiphonon continuum should be weaker in the Raman effect with the
result that the spectrum shows relatively sharp lines, The interaction be-
tween fundamentals and overtones and combinations should be here mainly of

Fermi resconance type.
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[ ; Heunce the Raman spectra are very impor-
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tant in order to lecalize the NH3 stretching

mode frequencies.

From the compariéon of the room and low
temperature unpolarized Raman spectra ( see
Fig. 1) we obséwed that the two Raman ac-—

tive IZ}]I2 stretching modes are sharper than
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the NH3 stretching modes and stronger. and

do not change noticeably in frequency and

i width from 300 to 10°K,
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temperature than the GH2 modes, The low tem-
e U perature spectrum show a doublet below 2900
(~—) temperature om - which can be assigned to one of the NH
Raman spectra of

(CHZNI[ cljl2 in the
v region, two components is expected on the basis of
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stretching modes. In fact a splitting into

the Gi site and Ugh space group symmetry (2).

The other two ].'*JH3 stretching 'lmodes appear as relatively broad bands even
at low temperature and superimposed on them there are the sharp lines due
to the two UHZ modes and the other H113 mode, The three N]-l3 stretching mede
frequencics are indicated in the Figure with vertical bars,

OQur assighment differs from a previous one (3) as far ag I\I[-I3 stretching

modes are concerned.
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