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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
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necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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RAMAN SCATTERING FROM POWDERED BENZII,
*
Folke Stenman

Inorganic Materials Research Division, ILawrence Radiation Ieboratory,
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The Raman spectrum of solid benzil is of interest because of the

high symmetry of the erystal (D b or D56). The present author observed

b)
a few lines in the spectrum of powderous benzil-.:L _Solin and Ramda32
report 18 lines in thé single erystal speetrum, 'The present investiga-
tion was performed in order to detect weak lines and possible splitting
df lines. ‘The region 100~1750 r:m":L was examined,

| Spéctra were excited with a Spéctra Physies Model 125 He-Ne laser
operated at 65282. 'Pellets pressed from powderous benzil (reagent grade)_
vere used as specimens, The scaftered light was analyzed with a Spex
1400 double monochromator with photon eounting equipment, ‘The pulses
were storéd in a muitichannel analyzer. The slit widths were about
%3, 3 and 12 em™,

Thirty-nine lines were observeds Theyiare listed iﬁ Table I together
with thqse observed by Solin and Ramdas2 and the infrared spectrum of
cfystalline benzil as observed by“Mann and Th’oﬁipson.5 The intensities.
are given as peak heights. The frequencies are given in c:-m_l and are A_
accurate to 2 cm—l. An original spectrogram of the region 1550~1700 cmfl
is feproduced in Fig. 1. '

The spectrum shows several new lines as well as splitting of lines.
Split lines are e.g. the pairs at 160-70, 1166-1177, and 1666~1676 cm;l.
The splitting is small, indicating weak coupling between the molecules

in the unit cell., Also, most of the frequencies observed by Thompson
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and Mann have their countérpart in‘the Raman speétrum. This supports
]thé'hypothesis of weak ecoupling, as it can be ‘assumed fhat some of these
corresponding lines are components of the same fundamentél in the iso-"
‘1ated molecule, /

Among the:new lines obséfved, the ones at 599; 8Lk, lth and
lﬁ92 émﬁl have counterparts in the vibrational spectrum of benzene, This
is ?.possiﬁle indieation of loealization of tﬁe ecorresponding ?ibratipnal
_modes in the phenyl groups,'which_observation also was made by Solin
aﬁd Rafndas2 for some of thé lines'fhey observed.

Because\bf the large number of Raman;éctive vibratiohs to be expec-
. ted, 1092, it 1s difficult to decide abéut the'assignmént of therlines
on the basis of these measurements aloneq Several weak lines, howeéver,
seem to 5é’assignable to combination viﬁratibnSz 1059 or 1075 cmfl
(797 + 273), 1224 (2x615),11528'(725 + 615;'ilyo,+ 160),‘1u55 (1292 + 160),
1565 (1292 + 275), 1594 (2x797) and 161k (999 + 615).

Iﬁ conelusion, the spectrum reveals several interesting»féatures
specifically related to the benzil crystai. Therefore, additional in-
vestigationé of the infrared and Raman spectra:of single cr&stals under
highvrésolution‘woﬁld be'welcéme in order ﬁo dlarify these questions
further. o | |

The author is indebted té ?rofessor Y. R« Shen for the éxcellent work-
.ing facilitieé'provided and to Professor Lennaft Simons for,helpful
discﬁssions. Thevfinancia; support_bf the ?innish Commitﬁee'for Study
énd Training in the United States, U. 8. Educational Foundation in

Finland, The National Research Council for Technical Sciences, Fihland;

and the United States Atomic Energy Commission is gratefully acknowledged.
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Table I. ! from
erystalline benzil.
— _ 8
Av Int. Ref. 2° Ref. 3 Av Int, . Ref. 2 Ref, 3
(cm'l) , _ J
160 180 159 © . 120 . 95 1021 1016
170 50 . 048 25 1046
253 -8 267 1059 5
273 . 55 1073 -8 1076 1070
337 15 1099 109k
399 15 1166 75 1168 116k
L3 20 1177 15
k59 12 1212 . 35 1215 ~1208-
¥70 35 169 1204 s
615  1Lo 613 1292 22 1293 } 1290-1350
6k 35 e 1328 19 1331
- 700 25 TOk4 ' , 1395
715’ 6 _ 1453 12 1450
725 55 7 719 1bge 9 1490
™7 35 79k 97 1565 8
8uk 6 - 1579 24
859 6 87k 1594 190 1594 1586~1599 .
939 930 1620 6 |
986 20 1666 95 ’ .
999 500 999 995 1676 80 f Yo7 1670
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Fige 1
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FIGURE CAPTION

The region 1550-17T00 cm"l in the Raman spectrum of powdered

benzil, The lines marked C are calibration lines,
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, 'person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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