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D E F I N I T I O N .  

1. Geometrical isomorphs - Crystals which have 

similar geometric properties and which will crystallize 

out together from a solution. 

2. Optical isomorphs - Crystals with similar op

tical properties, and in which the ellipsoids of elas

ticity are alike. 

Abbreviations• 

T - Thickness 

P r Rotation 

Ps - Specific Rotation 

- Wave length 



Introduction. 

Since the classic researches of Biot we have known 

that the optical rotations produced in Crystalline "bodies 

as well as in solutions of the same, are in a way identi

cal. That is, they are proportional to the thickness and in

crease with a decrease in wave length. These first and 

fundamental facts indicate only the character of the phenom

enon, but do not give any explanation of the same. 

After the work of Fresnel with the quartz prisms, the 

question of rotary polarization seemed completely solved. 

The theory that optical activity is due to the splitting up 

of a beam of plane polarized light into two circularly 

polarized components, one left and the other right handed, 

and that the rotation is due to the retardation of one of 

these relative to the other, became generally accepted by all 

physicists at the time. Fresnel, however, did not regard 

this explanation as the physical one, but only as a manner of 

representing the facts. He used it only as a means of re

presenting the rotation and not to interpret the facts 

physically. For a rectilinear vibration can always be repre

sented as the resultant of two circular movements of the same 

period, but contrary in sense. 

The question of the cause of this rotation has not been 

definitely settled. Landolt (1), in attempting to explain 

(1) Landolt's Optical Rotation of Organic Substances. 
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optical activity distinguishes between what he calls 

molecular and crystalline rotation. That is, that in sub

stances which exhibit rotative powers in solution, the 

cause of the rotation is (at least in the hydrocarbon 

derivatives) related to the arrangement of the four groups 

attached to the carbon atom, while in crystals that are 

optically active the rotative power is n ot due to the 

optical properties of the individual molecule, but rather to 

the arrangement of the molecules., in the crystal. 

This theory as first proposed by van't Hoff and Le Bel 

in 1874 is, in substance, that the optical activity is due 

to the presence of asymmetrical carbon atoms in the 

molecules. By this is meant one in which the four groups 

joined to the central carbon atom are all different. 

Landolt, however, makes the following statement: "it is 

probably true of bodies which are optically active in solu

tion, that the smallest particles acting as units do not con

sist in single molecules, but in aggregations of the same." 

These he calls crystal molecules. 

Reusch crossed plates of mica, cut very thin, at an an

gle of 45c to 60°, and in this way produced rotation cf 

the plane of polarized light. Mallard (2) has given a 
4 

theoretical explanation of the cause of rotation in this 

case and has ascribed to the 3ame cause a great number of 

physical phenomena. According to this theory allc rystal-

line bodies possessing the power of rotation are pseudo-

symmetrical and possess a symmetry which is inferior to 

(2) Annales des Mines, Vol. X, Page 119. 
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that which their form indicates. They are composed of 

many layers arranged spirally somewhat as in Reusch's ex

periment. 

The conclusion to which Mallard came is that the ro

tation is due to the optical properties of the individual 

molecules as well as to their arrangement in the crystal. 

Wyruboff (3) investigated to see if there existed any 

relation between the rotative powers of substances in solu

tion and some known optical and geometrical properties of 

the same bodies in the crystalline state. The fundamental 

principle on which he bases his research is as follows: 

If the bodies obey the same laws in solutions as in the 

crystals and if, as seems to be true, in the latter case, 

it depends on the pseudo-symmetry of the elementary polyhe

drons (Crystal molecules) of which the crystals are com

posed, the particles separately ought to have the same 

power of rotation. We do not know that these particles 

exist. "But", Wyruboff says, "we can suppose, without making 

too hazardous an assumption that two bodies which are 

alike in crystalline structure are formed of similar parti

cles and that these remain similar in solution." 

He examined a great number of substances which he di

vides into four groups, as follows: 

(3) Journal de Physique, Series 2, Vol. 5: Series 3, Vol. 2. 
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I. Substances which are geometrically and optically 

isomorphous. 

a ) Salts differing by their acid radicals. 

b ) Salts in which the chemical molecules are the 

same, but which differ in their crystalline 

structure. 

c ) Salts differing in both ways, as stated above. 

II. Bodies which are not isomorphous. 

III. Bodies which are isomorphous, but differ in so

lution. 

IV. Bodies which are chemically analogous, but which 

do not show any isomorphism. 

In the first case he found that for bodies resembling 

each other as stated, the rotation was very nearly identi

cal. In no other case was it comparable. 

The conclusions he reaches are: 

1. ) Bodies geometrically and optically isomorphous 

possess specific rotations which are sensibly equal. 

2. ) The power of rotation depends on the crystalline 

particles (Crystal molecules) and not on the chemical 

composition of the individual molecule. 

In this paper I shall give some measurements I have 

made on the dispersion of the rotation in sugar crystals 

and compare the results with the dispersion of the rota

tion in solution. 



PLATE I 
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Previous Work clone on the Subject. 

To H. C. Pockington (4) belongs the credit of making 

the first measurements of rotation in biaxial crystals. 

The apparatus he used consisted of ( PLATE I. ) a 

polarizer (P), plate (L), objective (0), eyepiece (E), and 

analyzer (A). 

Monochromatic light, slightly convergent, is passed 

through the polarizer and allowed to fall on the plate cut 

perpendicular to the optic axis. By looking through the 

analyzer (A) the ordinary figure seen in biaxial crystals 

cut perpendicular to the optic axis can be clearly distin

guished. The analyzer is provided with a divided circle 

and an index. By rotating A a point may be found where 

the brush crossing the central zone will appear darkest. 

The result obtained by Pockington for sugar crystals, us

ing sodium light, are 64° ± 6° for one axis and - 22° £ 2° 

for the other. This method lacks accuracy as great difficul

ty is experienced in setting the analyzer for zero illumi

nation. Neither can it be used withe rystals which are 

highly birefringent. 

Dufet (5) generalized this method somewhat. He placed 

between the polarizer and the crystal plate a long focus 

(4) Phil. Mag. and Journal of Science, Series 6, Vol. 2. 

(5) Journal de Physique, Series 4, Vol. 3. 
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lens, and on the other side of the plate an auxiliary lens 

of much shorter focus. With this arrangement he was able to 

examine thick plates of substances which are highly birefrin-

gent such as tartaric acid. 

He verified the results obtained by Pockington and with

in the limit of error obtained the same values. 

Wallerant (6) devised a new and more accurate method. 

Just in front of the polarizing nicol (N) (PLATE 2) he placed 

a half silvered mirror (F) to receive the light from a 

source at (S). This light was polarized before striking 

the mirror and converged by the lens^ (L) and after passing 

through the plate (P) was analyzed by the nicol (A). At the 

side of the apparatus he placed an arc light (0), the light 

from which was focusd on a small hole (H), two millimeters 

in diameter. At (M), a distance of eight meters from the 

arc he placed a mirror in such a position that the image of 

H was thrown on the polarizing nicol (N). By viewing the 

light from both sources, through a telescope placed at T 

he saw at the same time the ordinary figure and a minute 

spot of light. The lens\ (L) and the plate (P) were placed 

on a table turning about a horizontal and vertical axis so 

that by tilting these he was able to place the spot of 

light at the center of the figure. It was then parallel to 

the optic axis. The light (S) was then extinguished and, 

(6) Comptes Rendus, Jan. 12, 1914. 
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by rotating the analyzer the spot took on the various 

colors of the spectrum. In order to obtain monochromatic 

illumination he used filters. 
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Experimental Work. 

In this experiment I have used a modification of 

Wallerant's method. First, however, Pockington's method 

was tried. Instead of reading the extinction directly as 

he did, I placed a spectrometer before the analyzer and pro

jected the figure on the slit of the same. By introducing 

a monochromatic filter in the path of the light, I obtained 

a very narrow band of light which, when the polarizing 

nicol was rotated, became nearly extinct at the center. 

(The reason for rotating the polarizing nicol was that when 

the analyzer was rotated, the whole figure described a cir

cle about a point not at its center, and I was therefore un

able to keep it on the center of the slit of the spectrometer) 

This method was descarded for lack of accuracy, and the 

following method used in its place. (See PLATE III.) 

P is the polarizing nicol, R is a plane glass surface 

so placed that it would reflect the light, from an arc light 

L^, which was directed on it, on to the crystal plate (C). 

A is the analyzing nicol, furnished with a divided circle and 

pointer, F a monochromatic filter, T a short focus telescope 

focused for infinity and L^an arc light placed at the side. 

The light from this arc was directed on to the mirror (M), 

distant about six meters, and after reflection was transmit

ted through the hole (S) in a screen to the polarizer. By 
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adjusting the plate (P) the light from Î was brought into 

coincidence with the center of the figure formed by the 

light from Lr By keeping the light from L directed on M 

and by regulating the size of the hole (S) a spot of light, 

which just covered the first zone of the figure, was ob

tained. L(was then extinguished and the analyzer rotated 

until the brush crossing this central zone became darkest. 

With this method I was able to take readings with a maximum 

variation of 6° , in most cases, for blue light. With the 

first method the variations were much greater. The first 

few readings were checked using the original method of 

Wallerant, and it was found that the two agreed to within 

i . The method here used was found to be speedier and less 

of a strain on the eyes of the observer. 

Some difficulty was experienced in taking readings in 

the blue end of the spectrum as the intensity in this part 

was not as great as in the red end. 

As a holder for the crystal plates an ordinary grating 

holder, fitted with an adjusting screw for tilting, was 

used. This was fitted into a block of wood so that it could 

be turned about a vertical axis. With this arrangement one 

can easily adjust the crystal so as to get the light from the 

two sources to coincide. At first a converging lens was 

used between the reflector (R) and the crystal (C). This 
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was dispensed with as the light reflected from R was con

vergent enough so as to give a distinct figure. 

In this work "M" filters, manufactured by Wratten and 

TCainwright, were used to obtain monochromatic illumination. 

For > - .475^/ I used a monochromatic illuminator made 

from a Hilger spectrometer in which the eyepiece had been 

replaced by a second slit, so as to admit to the polarizer 

only a narrow beam of nearly monochromatic light. A lens 

of 5 cm. focal length was introduced between the slit and 

the polarizer. This made the beam nearly parallel. An 

attempt was made to use this method for obtainign readings 

further in the violet and of the spectrum, but stray light 

which could not be eliminated, prevented this. 

A number of unsuccessful attempts were made to get 

large clear crystals of sugar by crystallization from a 

saturated solution kept at constant temperature. The crys

tals used were obtained from the Professor of Chemistry of 

Ottawa University, and came originally from Kahlbaum. 

Sugar crystallizes in the clinorhombic system. The 

optic axes lie in a plane normal to the binary axis. The 

axis of least rotation is perpendicular to a cleavage 

face and the other makes an angle of 47.5° with this. Th^ere 

is a slight variation in the angle between the two axes 

with a change in temperature. This, however, d oes not 

amount to as much as two degrees for a total change in 

temperature of 10C?C# 
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After the direction of the optic axis had been de

termined, the crystals were ground down in planes perpendi

cular to these axes. The first grinding was done with 

sandpaper (No, 0/2) and after the thickness desired had 

been very nearly reached coarse emer$ placed on a piece of 

ground glass, was used. Fine emery (No, 0) was then used 

to take off the scratches before polishing. 

In polisMng rouge was used. This was rubbed off on 

a piece of paper of fine texture, placed on a smooth glass 

surface, and the crystals rubbed on this. 

After the crystals had been polished, they were fit

ted into a cork frame and enclosed between two flat pieces 

of glass. This was made air tight and moisture proof by 

sealing over the edges with sealing wax. 

Great care had to be taken in preparing the crystals 

to keep them from absorbing moisture from the air. When 

not in use they were kept in a Co CI ̂dessicating vessel. 

At no stage in the grinding were the bare hands used in 

handling them, as they became sticky from the moisture ab

sorbed. This precaution had to be observed especially in 

the last stages of grinding and polishing. 

Three crystals, varying in thickness from 4 mm, to 

7,5 mm, were used for each axis, and the average value of 

the specific rotations taken. 
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In the following data the zero point is the reading for 

extinction before the crystal is introduced between the 

nicols, and the other readings are the points at which 

brush appeared blackest. 
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Data and Calculations. 

Major Axis 

Crystal No.lAv 

Zero 
point 
354.0 
353.8 
353.2 
353.2 
353.7 

A  &  D *  A  &  B  B & E  
. 6r 60C>*/ 5V 

G  &  H  B & C  D & H  
X'1 • ̂ uJ-JtAS ̂  jjs • v 

12.2 13.6 18.0 19.6 24.8 30.0 
10.0 15.8 18.0 18.5 24.0 34.2 
11.6 15.8 18.4- 22.0 23.2 33.4 
12.2 14.2 17.0 22.0 22.0 33.8 
11.8 13.2 19.0 21.6 22.0 29.6 
11.8 15.2 16.2 20.4 23.0 27.6 
12.0 11.8 18.6 20.4 22.0 32.8 
12.0 14.4 16.4 19.0 25.2 27.6 
13.4 16.0 18.2 21.0 24.8 28.6 
10.2 15.6 19.6 23.8 21.8 28.8 
11.8 14.8 17.8 24.6 22.6 28.8 
12.8 15.8 18.2 22.6 23.8 32.2 
11.8 10.8 18.0 20.4 30.0 
11.6 10.8 16.0 23.6 32.4 
10.8 16.6 18.8 21.8 33.8 
13.0 14.8 18.0 21.0 33.6 
13.0 13.0 15.6 23.2 3i, & 
11.6 14.2 19.2 22.6 28.2 
11.6 16.5 19.4 19.4 29.4 
10.0 16.8 20.6 22.6 29.6 
11.6 15.2 17.8 20.0 30.2 
11.0 16.8 17.4 24.2 27.0 
12.2 13.8 17.6 20.6 32.6 
10.8 14.2 13.2 20.0 34.0 
10.8 14.8 20.2 21.0 32.2 
11.0 14.8 16.0 22.8 28.2 
11.6 11.6 18.6 20.8 31.4 

16.0 23.6 
13.0 22.4 
14.8 22.8 
13.9 23.8 

11.6 14.3 18.1 21.7 23.3 30.8 Average 353.7 

Rotation^ 17.9 20.6 24.4 28.0 29.6 37.1 

* Letters denote combinations of filters used. 

All readings are in degrees. 



- 14 -

Ave. 

Crystal No. lA: 

(Second Set of Readings) 

Zero A & D A & B B & •& G.& H. B & C D h H 
point > = .675 /as X' • v 0 0Xr*67 Xjs 5 o 5^66- X ~ .51 

151.6 165.8 171.0 175.0 176.8 178.4 184.8 
152t0 169.0 170.2 173.3 174.4 179.4 186.6 
151.8 168.0 173.0 173.8 174.0 181.0 186.0 
151.8 168.0 171.4 173.8 178.0 179.0 186.6 

168.2 171.0 174.0 175.6 181.6 184.0 
167.0 171.8 173.4 178.6 179.4 187.8 
167.2 172.2 174.4 177.0 181.6 184.2 
167.2 171.4 174.8 178.4 178.8 

151.8 167.5 171.5 174.3 176.9 179.9 185.5 

Rotation 15.7 19.7 22.5 25.1 

«—f 
CO 
cvi 33.7 
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Ave. 

Ave. 

Crystal No.2A: 

Zero A  &  D  A  5 c  B  B 5 c E  G 5 c H  B & C  D 5 c H  
point A'.,675^ K? . OOP 075^ X~« ̂ ^m>. zv« 510^ \c v450^t/ 

173.8 202.0 208.4 213.6 219.4 231.6 
173.8 202.4 206.2 213.2 215.0 231.6 
173.6 202.4 208.6 214.0 219.4 230.4 
173.6 201.6 206.6 214.2 219.0 234.6 

204.2 207.4 212.8 216.8 229.8 
200.8 205.0 212.6 217.2 230.4 
204.0 208.0 212.6 217.2 233.0 
199.6 207.4 213.6 216.8 232.4 
200.6 207.0 213.8 216.2 232.4 
202.2 206.8 212,6 218.4 232.8 
200.8 205.6 213.4 233.0 
200.6 207.2 213.0 229.8 
201.8 206.4 212.0 231.8 
200.2 206.4 212.0 230.6 
202.4 207.1 212.0 233.8 
201.0 207.2 213.6 
200.4 

1  » o «  i  '20 r. 5*' 267.0 215.6~ 

Rotation 27.8 33.3 39.3 43.8 58.3 

Zero B 8c C D & H 
point , 5iq„ A _ . 4 5 0  

128.8 180.0 192.2 
128.8 179.0 192.6 
128.3 177.4 189.6 
128.3 177.2 190.4 
129.0 176.0 188.4 
129.0 178.4 193.4 

176.6 190.2 
175.6 
179.6 
178.9 
178.3 

123.8 177.9 191.0 

Rotation 49.0 62.2 
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Crystal No. 3A: 

Zero A 8c D A & B B & E G8CH B & C D8cH 
point A • 60 57* 5^5^ Â* 510^>_A~-

152.0 166.4 172.0 176.0 179.0 182.8 187.4 
151.8 168.0 176.6 175.4 178.2 180.0 187.2 
152.0 167.8 170.2 177.0 179.2 177.4 187.2 
151.8 167.0 171.0 175.6 180.2 178.6 188.0 
152.0 178.8 171.0 175.4 178.8 182.2 187.6 

169.0 171.4 175.0 178.6 182.4 186.6 
169.0 172.0 176.0 180.8 178.0 187.0 
170.0 173.2 174.8 176.4 182.6 186.0 
166.0 171.0 174.0 177.0 183.0 186.2 
167.3 170.0 175.0 176.2 180.0 190.0 
167.4 173.8 176.6 179.4 182.2 188.6 
167.0 173.0 174.2 178.6 179.8 189.6 

175.8 180.8 182.6 185.4 
186.4 

JL <J JL • J 1D\7# W vrrrr "* 175.5' "T7S7TT LOU • -> -LO { • 

Rotation 17.6 CO
 

• 00
 

23.6 26.8 29.0 35.5 
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Axis of Least Rotation. 

Crystal 
Zero 
point 

No. IB: 
A & D 

X r .6 X 
A & B 

r.*.6.9(ju 
B 8c E G & H 

^r* 555^ 
B & <C D & H 
h \'bl 0;MJ. 

124.0 114.6 110.4 115.4 108.6 108.8 107.8 
124.6 115.2 107.4 107.6 108.0 108.0 105.2 
124.4 115.0 112.3 108.4 112.2 109.0 106.8 
125.0 115.4 109.4 113.6 106.2 107.8 100.0 

117.6 115.5 113.4 112.0 107.8 101.4 
116.2 115.0 111.6 110.6 108.4 102.2 
115.4 115.5 111.8 106.3 107.6 111.8 
116.4 115.0 116.6 111.2 113.2 106.3 
115.6 115.3 115.4 109.3 109.2 104.0 
116.6 113.2 111.6 111.8 111.4 109.0 

115.0 114.2 108.2 109.0 103.4 
114.8 111.6 108.6 108.2 104.8 
115.4 111.0 110.2 108.8 103.4 
115.8 112.2 105.4 107.8 
113.0 108.8 111.8 108.6 
116.2 115.0 114.2 108.0 
115.3 113.2 111.4 111.2 
115.2 114.2 106,4 110.0 

119.8 110.0 109.2 
115.0 112.8 112.0 
108.4 106.8 104.6 
111.4 106.6 
113.0 112.2 
110.0 111.0 
111.0 
113.4 

T24.5 L~L5. 5 114.0 112.0 "109.7 105.9 "105.3 

Rotation -8.9 -10.5 -12.5 -14.8 -15.6 -19.2 

Second Set of Readings. 

Zero A 8c D A 8c B B 8c E G 8c H B 8c C D 8c H 
point X~ . 675juu X-• 600/yL, ^.575,,y 51 Opu X 450 
154.0 145.2 ' 145.S' 143.0' I35.<Y 139.0 144.0J 
155.0 145.6 140.4 146.6 148.8 143.0 138.0 
154.5 146.3 144.4 144.2 142.4 143.0 135.0 

145.4 145.4 142.3 148.2 142.2 137.0 
146.4 146.4 144.6 145.4 144.8 142.0 
147.6 145.6 145.0 138.0 141.0 144.2 
146.0 142.4 144.0 143.0 141.6 136.7 
148.8 147.2 143.0 142.0 142.4 136.4 

154.5 146.4 145.1 1"4"4'.I 142.9 141.1 139.1 

Rotation -8.1 -9.4 -10.4 -11.6 -12.4 -15.4 
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Crystal No, 2B; 

Zero A & D A & B B&E G&H B&C D&H 
point ~ • 6 7 o600^^=, 5*7 5.3 b/v j / , 010^^,*= .450^^J 

128.8 119.0 118.4 116.0 116.6 115.8 109.0 
128.4 118.0 118.0 120.6 112.0 112.6 110.0 
128.8 118.2 118.2 113.8 116.0 113.0 111.8 

119.6 120.0 120.2 117.4 116.0 111.8 
122.0 118.3 117.6 116.8 115.6 113.4 
120.8 120.0 119.9 112.4 113.4 115.2 
119.2 118.6 116.8 116.8 114.5 113.5 
120.8 120.6 115.4 115.6 114.4 110.8 
118.0 119.0 1172. 113.2 113.4 112.4 
120.8 117.4 117.0 115.8 114.6 114.8 
118.0 118.4 115.0 117.5 118.4 115.0 
120.6 120.0 118.6 112.6 114.0 116.2 
122.0 119.4 116.0 111.0 111.2 
122.2 117.8 115.8 114.1 111.0 
119.8 118.4 114.2 114.9 113.0 

117.6 
123.7 119.9 lTo. 9 11 » • D XTLT. 2 114.6 112.6 

Rotation i CD
 

o CD
 

-9.8 -11.1 -13.5 -14.1 -16.1 
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Crystal No. 3B: 

Zero A & D A 8 c  B B & E G 8 c H  B 8 c C  D & H 
point ^ ^.6rtoiXy>--n.600^X-.575^/A-.5;3b,it7>-. 51Q^, >^.450,^ 

128.8 
123.4 
128.8 

Ave. T2STT 

117.4 113.2 114.6 111.4 112.8 110.0 
119.0 121.4 118.8 116.0 111.2 110.0 
120.4 116.6 112.4 115.0 112.0 109.2 
118.6 120.2 117.8 110.8 112.0 110.6 
119.2 115.6 114.4 118.2 112.8 112.0 
119.6 118.6 113.6 112.8 116.0 109.0 
117.4 119.6 117.8 112.4 115.6 116.2 
118.8 117.5 117.2 116.0 112.8 114.3 
119.4 115.4 118.4 113.8 114.2 113.6 
118.8 118.0 113.8 115.4 115.6 113.6 

113.6 120.6 112.8 111.4 110.6 
118.4 114.4 113.4 116.2 112.8 
117.0 118.4 116.0 112.0 111.0 
116.4 118.0 114.6 113.8 113.6 
117.2 119.4 115.8 116.6 110.6 
118.6 113.8 
118.0 113.6 
119.0 113.0 
120.2 115.2 
118.6 116.8 
118.6 

ll8 • 9 117 .'7 116.6 114.5 113.9 111.9 

Rotation -9.8 -11.0 -12.1 -14.2 14.8 -16.8 
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Rotation of _ .4 75 kAJ , with Hilger Spectro
meter. 

Along axis of greatest rotation: 

Zero point Crystal No. 1 Crystal No. 2 Crystal No. 3. 

127.4 157.0 182.0 153.6 
126.4 158.0 180.6 159.4 
126.4 158.2 181.2 163.4 
127.0 156.6 183.2 159.2 

160.0 181.6 158.6 
159.6 182.4 162.6 
158.8 180.0 155.4 
158.0 181.8 155.6 

126.8 158.3 181.7 158.4 

Rotation 31.5 54.9 31.6 

Thickness of Specimens used. 

Crystal No.lA ------ .41 cm ) 

Crystal No.2A ------ .64 cm ) Axis of greatest ro
tation. 

Crystal No.3A ------ .42 cm ) 

Crystal No.IB:- ----- .74 c m  )  

Crystal No.^B ...... cm )Axis of least rotation. 

Crystal No.^ ------. 75 cm ) 
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Taking average values, we get the rotation along the 

axis of greatest rotation: 

.675 .600 .575 ,535 .510 .475 .450 

Crystal No. 1 16.9 20.2 23.5 26.7 29.0 31.5 35.6 

Crystal No. 2 27.8 33.3 39.3 43.8 49.0 54.9 60.0 

Crystal No. 3 17.6 19.8 23.6 26.8 29.0 31.6 35.5 

Dividing the values for the rotation given above by 

the thickness of the crystal in each case, we get the 

specific rotations. 

.675 .600 .575 535 .510 .475 .450 

Crystal No. 1 41.2 49.2 57.3 65.0 70.7 76.8 87.0 
v5~ 

Crystal No. 2 43.4 52.0 61.4 68.4 76.2 Q\.7 93.4 

Crystal No. 3 41.9 47.1 56.2 63.8 69.0 75.2 84.5 

Average 42.2 49.4 58.3 65.7 72.0 79.2 88.3 

Average value of rotation for axis of least rotation: 

.675 .600 .575 .535 .510 .450 

Crystal No. 1 -5.8 -9.9 -11.1 -13.2 -14.0 -17.3 

Crystal No. 2 -8.8 _q#b -11.1-13.5 -14.1 -16.1 

Crystal No. 3 -9.8 -11.0 -12.1 14.2 -14.8 -16.8 

Dividing by the thickness, we get the specific rota

tion in this case to be: 

.675 .600 .575 .535 .510 .450 

Crystal No. 1 -11.4 -13.4 -15.0 -17.8 -18.9 -23.3 

Crystal No. 2 -13.3 -14.8 -16.8 -20.4 -21.3 -24.4 

Crystal No. 3 -13.1 -14.6 -16.1 -18.9 -19.7 -22.4 

Average -12.6 -14.2 -15.9 -19.0 -19.9 -23.4 
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These values of the specific rotation I have plotted 

as a curve (PLATE IV.). 

If we apply Boltzman's equation, vis./}_ A . B to 

this curve, we get for the constants A and B, 25.7 and 

-2.2 respectively for the axis of greatest rotation and 

for the other A =-5.0 and B "=• .042. 

Comparing the ratio of the rotation for any wave length 

to the rotation for the D line with the same ratios for a 

sugar solution as given by Landolt and Bernstein*s 

Physikalische - Chemische Tabellen, we get: 

657 44.8 .800 .804 

589 56.0 •
 

O
 
o
 

1.00 

535 66.6 1.18 1.26 

486 79.0 1.41 1.50 

460 87.4 1.56 1.71 

and for the other axis we get: 

.657 -12.7 .85 

.589 -14.8 1.00 

.535 -17.5 1.18 

.486 -20.7 1.40 

.460 -22.3 1.51 
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Conclusions. 

These results would seem to indicate that there is no 

parallelism, in this way, between the rotation of the plane 

of polarization in sugar crystals and in sugar solutions, 

as the ratio of the rotation for any wave length to the ro

tation for the D line is not the same for the crystals as 

for the solution. 
f> 

The ratio of -4- is undoubtedly the same for both axes. 

In conclusion I wish to express my thanks to the 

Department of Physics for furnishing the necessary apparatus 

with -which to perform this experiment, and especially to 

Dr. T. T. Smith for suggesting the subject. I also wish to 

thank Prof. Groner of Ottawa University for furnishing the 

crystals used. 


