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THE ricrowave specirum of 2-cyanopyridine .
(Fig. 1) has been investigated in the fre- Ng
quency range 8 to 18 GHz using a conventiongl
100 KHz Stark modulated microwave spectro-
meter.l Since the molecule has a very low Cq ,
vapour pressure at dry ice temperature, the
spectrum was observed at room temperature, o~
The pressure was maintained around 5 microns o
for most of the measurements. The molecule A .
exhibits a rich spectrum with a line every / _
10 to 15 MHz. Most of the lines are broad and N T . °
have observable quadrupole splittings '
The wmolecule was assumed to be planar. 1
Using the pyridine ring dimensions as reported
by Bak et al.2 and taking the values of d_ —
1-419 A3 and d_ = 1'158 A3, the rotational
constants come out to be A — 5868-96 MHz,
B =1658:-16 MHz and C = 1292-88 MHz with
the asymmetry parameter , — — 0-8404. The
spectrum was generated with these constants. w3
Assignment of transitions was little difficult as
Stark patterns were not 2lear for the lines ex-
pected to be of low J transitions and also be- be chosen for this purpose) and a matrix of
cause of the large number of lines, Sothe method the type
adopted for the identification of the spectra
wasp as follows: Based on intensity conside- vi= [A(PO]A + [A (P)ICH+ [A (P, 2]B
rations and unresolved low J Stark patterns, was set up. Pierce's ¢ computer program which
lines were assigned to different transitions, A ‘alculates the rotational spectra from the given
combination of four frequencies were chosen A, B and C was modified. This program iden-
(in principle, any number of frequencies can tifies the chosen combination of frequencies

FIG, 1. 2-Cyanopyridine
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TABLE I

Transition (;;’Ii’_;:_!) F“'ZE'IHSEI“'
3 (0, 3)— 2 (0, 2) 8478+41 4+ 021
3(L, 2)- 2(1, 1) 9060-91 + 017
3 (2, 2)— 2 (2, 1) 8558+ 00 —0-37
4 (0, 4)— 3 (0, 3) 1121420 +0-21
4 (1, 4)~ 3 (1, 3) 10385-34 +0-18
4 (1, 3)— 3 (1, 2) 1205575 —0-06
4(2, 2)—3(2, 1) 1159155 ~0-24
5 (0, 5)— 4 {0, 4) 13881+10 —(0-01
5 {1, 5)= 4 (1, 4) 13323-70 +0¢15
5 (2, 3)— 4 (2, 2) 1460080 ~0-11
54, 2)— 4 (4, 1) 14308+ 00 + 00l
6 (0, 6)— 5 {0, 5) 1647820 —0-13
6 (1, 6)— 5 (1, B) 1594370 +0-09
6 (2, 8)— 5 (2, 4) 1702575 —-(+22
6 (2, 4)— 6 (1, &) 1111970 —0:21
7(, 6)— 70, 7) 10848-856 -0-07
8 (2, 6)— 8 (1, 7) 11197.20 —0-01
9 (2, 7)— 9 {1, 8) 1170285 —0-20
11 (3, 8)—11 (2, 9) 1750230 —~0+37
12 (2,10)—12 (1,11)  15580:21 +0+13
12 (3, 9)=12 (2,10) 16979-15 —0-17
14 (3,11)—14 (2,12) 1687386 + 002

TABLE 1I

Rotational constants and moments of inertia of
2-cyanopyridine

A =5836-756+£0-014
B=1598:219 +0.004
C=1254-460+0+004
X =~ 0-84996

MHz : I,= 86:585 amu A?
MHz : Iz=816+213 amu A2
MHz : J.=402-865 amu A2
A=T—1,—1;=0:067 amu A2

Conversion factor : 505376 MHz amu A2,
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and determines the new values of A, B and C
obtained by solving the matrix by the method
of least squares. In the next iteration, the co-
efficients of A, B and C are calculated from their
new wvalues. Iterations are continued till the
difference between the two consecutive Sets of
rotational constants do not exceed a preset
limit, In this case, a limit of 0:01 MHz had
been set. The entire specira of the moleculs
are generated from the values of rotational con-
stants obtained this way. This is subsequently
compared with the observed frequencies. Any
number of sets could be tested at a time.

The assignment of the spectrum thus ob-
tained has been confirmed by the usual Q line
plot. Further confirmation is provided by ob-
serving the Stark patterns of low J lines pre-
dicted by these constants and the relative in-
tensities of other lines.

The observed and calculated frequencies are
listed. in Table I. Table II gives the molecular
constants that give the best fit to the spectra

The evaluation of dipole moment, quadrupole
coupling constants and centrifugal distortion
constants are in progress and will be pub-
lished later,
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BIOLOGY TEACHERS' HANDBOQK*

FIYHIS publication is a produiction of the

Biological Sciences Curriculum Study
(BSCS), USA. The BSCS was established
in 1958 for the improvement of biological educa-
tion at all levels. As a co-operative cnterprise
between the bhiological and oducational come
munities, the BSCS has produccd a variety of
materials used at both the sccondary and colle-
glale levels. The single most important factor
in making these materials reach the students

* Diology Teaclers' ITandbook, Second Lidition. Supir-
visor LEvelyn Klinckman, {Wiley Eastern Prnivate Ltd.,
Publishers, J. 41, South Extension 1, New Delhi-49),
197, Pp. xv 4+ G692, Price Rs, 32,

1s the teacher. Hence the BSCS also brings
ocut carefully planned handbooks to act as guide_
:incs {0 biology teachers. With modal methodo-
togies and resource materials added, such

handbooks might also scrve in the training of
tfeachers.

The first U.S. cdilion of this Ilandbook was
published in 1963 and the sceond U.S. edition.
in 1970 at $ 895 Thiz book is5 now made
available as a less expensive Wiley Fastern
Reprint. The Indian publication is timely as
there is an awareness in the country now to
teach bioxcienie ag an integrated course from
hich school onwards,




