dispersion.

ag to Biot, the rotation (#) of the plane of polari-
sn active substance will approximately follow
the relation, 6=A4-+B/A*, which
resembles Cauchy's formula for
normal dispersion. The relafion
between # and A ean be graphically
represented by a curve the nature
of which is shown in Fig. TV,
Suppose a light of wavelength
PFlg. 7v A from an illuminated slit 8, is
made parallel by s lens L, and is then polarised by a
Nicol P whose shorter disgonal is kept vertical (Fig. TW).
Thus the vibration of the light from P will be vertical. This
m is then cut off by another Nicol 4 (analysing Nicol) whose
‘shorter disgonal is therefore horizontal. Thus no light will
Pass oub of the lens Ly and the screen Sg will remain dark.

& quartz crystal C, whose axis is perpendicular to
’ interposed between P and A, then the polarised

will travel along the optic axis of (. After
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ice greaber com- ’ E =

. of the violet m. m
will be transmitted P
rough the analyser (4) than Fig. TW(a)  Fig. TW(b)
1at (OF ;) of red light. As a result, the image formed by Ls
- on the sereen Sy will be coloured [Fig. 7W(b)]. This pheno-
{ menon is known a Rotatory dispersion.

If the principal Plane of the analyser is kept perpendicular
to the vibration of greenish-yellow rays (which are effective
In producing illumination) then they will be cut off. The
illumination of the field would then be minimum due %o the
absence of intense part of the visible spectrum. The colour
of the emergent beam from analyser would be greyish-violet
due to the combination of less intense red and violet parts of
the visible spectrum. This greyish-violet colour is ealled
tint of passage. For when the analyser is rotated to one
side from this position, the field would be red due to the
transmission of greater component of red light through the
analyser while the rotation of the analyser to the other side
will allow a greater component of blue light to pass through

and the field would be blue. This transition from red to
blue is very rapid and consequently it is employed to

struct a sensibive olarimeter known as Bi-quartz

eY.
Polarimeters.
' : i imeter :
aurent’'s Polarimetcr or Saccharime
| polarised by a Nicol be passed through & known
substance and analysed by a second Ni
anslyser when medo
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Fig. 7X

Construction.—It consists of tubes 7'; and Ty kept in
one horizontal line. The tube T containing water or the active
solufion can be kept, when necessary, between Ty and Ty and in
one line with them [Figs. 7.X).

At one end of T'y, there is a slit S" kept at the focal plane
pfthe convex lens L so that the rays emerging from I, will he
parallel. The polarising Nicol P polarises this parallel light.
This polarised light then falls on the half-shade plate H. The
slit 8° should be illuminated by light suitable for this hali-

ade plate. One half of this circular plate H is

] made of glass
e the other half is made of quartz whose axis is on the
e and parallel

_ to the line of j,QHCti,QEMQf, glass and quartz.
nesses of both glags and quartz halves are equal,

be T contains another Nicol 4, known as the
- telescope consisting of an objective O and &




| by the analyser 4 an

be T's 18 robated until the two halves of t

re equally bright. The readings Ej of the verni

7a) attached to the tube Tg are noted from the scale S.
The water in the tube 7' is now replaced by the active
- solution when the two halves of the plate H will be
unequally bright due to the rotation of the plane of polari-
sation by the solution. The tube 73 is again rotated either
towards right or towards left until the two halves of H again
become equally bright. The readings Rg of the verniers (V; &
Vg) are again noted. Then 6=(R;~R;) will be the angle of
rofation of the plane of polarisation by the solution.

Determination of the strength of solutlon.—The length
‘I’ of the solution is measured and expressed in decimeter,
If the specific rotation s of the substance is known, we can find
the mass m of the active substance per ec.c. of the solution
from the relation #=slm. If m is known, we can find s, the
gpecific rotation of the substance and the molecular rotation
can be obtained by multiplying s with the molecular weight
of the active substance.

Action of Half-shade Plate—Let the directions of vibra-
tion of the polarised rays of light on fhe half-sh.ade platea be
parallel to ES [Fig. 7X (a)]. If 6 'be the angle which the dlrfac—

_of vibration OS of a ray of light on quartz ¢, makes thh
perpendicular to the axis of the quartz which

line :
s sl to YY), then the vibration of this ray of light on

1z half will be resolved infio two vibrations. One
. ‘axis of the quartz known as extraordina
erpendic: ar tio "the axis known as oI




they will combine

a linear vibration
direction will be para

to OT and inclined with
O0X by the same and 6,
but on the other side of'f
OX. The directions of
vibration of the rays of
- light, incident on the glass half (&), will remain unchanged on
emergence, ¢.6. the vibrations of the rays of light from the glass
half will remain parallel to OR. If now the principal section
of the analyser be kept in the position Ny so that it bigects the
£ EOT, then the amplitudes of light received by the analyser
ali Ny, from both the glass half and the quartz half will he
equal and both halves will appear equally bright.

Fig. 7X(a)

If now the tube T containing the active solution be placed
between T'; and T, the vibrations parallel to OR and OT

from glass half and quartz half respective] i
y will b
rotated in the same e equally

direction by the fame angle ¢ and the

resolved parts of their amplitudes in g direction Parallel to the
section of the analyser af Ni will pe unequal and

ence the fiwo halves G & Q will &ppear unequally hrisht
en the tube Ty is rotateq ¢ to l:’ringngthe.




n the field becomes greyish-vi
readings (£;) of the verniers (V; and Vg)

atbached to the tupe T, are noted from the scale 8 over
Which the verniers move.

The water in the tube 7 is now replaced by the setive
solution when the tield of the telescope becomes either red
or blue due to the rotation of the plane of polarisation by
the solubtion. The tube T2 is again rotated, either towards

right or towards left, until the tint of passage, viz., greyish-
violet colour, reappears. The readings (B,) of the verniers
(V, and V,) are again noted from the scale g, The angle
of rotation of the plane of polarisation by the active substance
is given by the mean value of ¢ =(R,~R,) obtained by the two

verniers V', and V,,

Determination of the strength of the Solution.—[Same
as in item (a) ]

Action of Bi-quartz :—Bi-quartz consists of two semi-
circular plates of quartz of equal thicknesses cut perpe[}dicular
to the axis [Fig. 7X,]. One semi-circular plate L '1s .}31(5-

handed quartz while the other semi~circ_u]a.r p}ate R is right-
ﬁ.hlnded quartz, When planeq)ulari.se.d white light passes
hrough them, rotatory dispersion will

produced by each. The thickness of

 plate is such thab greenish-yellow

the spectrum is rotated by each

principal section of the
el to that of the




he tube T containing the ansly
8, the colours of the two halves

| :‘brongbt back to greyish-violet.

: %= This appsratus is more sensitive Ghag

polatimeter ; besides it can be worked with white™ s
hile Laurent's polarimeter can be :d with a light
eular wavelength suitable for half-s

(e) Soleil’s Polarime

Construction :— Soleil’s
The arrangement consists

polarising Nicol (P}, a b

parallel ends, » ugbt'
:ﬂtor (C) analysinﬁ Nw

1

-shaped leff-

¢ axXes perpendi-

)

One of the wedges (s
(SBIV ') and this shift

micrometer screw ab
Fxg ‘7X 2l When




