














































































































































































































































































































PROPOSITIONS 

1. (a) In the assignment of space groups to crystals prepared 

from racemic mixtures of enantiomorphic compounds, care should be ex­

ercised in rejecting space groups applicable to enantiomorphic structures, 

as the separation of isomers on crystallization from a solution of the 

racemic mixture is not a rare occurrence. 

(b) 
rnix-f-vre 

Any indication that an enantfomorphic ea:rer .m crystal-

lizes to a structure containing mirror planes should be looked upon 

with considerabl e suspicion unless additional molecular or ionic species 

are present. 

(c) The erroneous assignment of the space gToup c:v- - Pmm to 

threonine by Albrecht and coworkers1 is an example of non-recognition of 

these principles. 

(d) The validity of the space groups reported by .Albrecht and 

coworkers1 for dl-methionine (c: - P2, Z = 4) and dl-ve.line (C~ - P21 , Z = 4) 

should be checked by examination of crystals prepared from the individual 

isomers. 

It has been proposed2 that the critical tension (tensile strength) 

of a liquid is determined by the size of the smallest cavity in which vapor 

can exist in equilibrium with the liquid, and that such a cavity has a 

diameter equal to the average distance between molecules of the vapor at 

the vapor pressure of the liquid. Although this hypothesis appears to con-
-:i 

form to a (rather uncertain) experimental observation.., that the critical 

tension rises with the temperature to a maximum and then decreases, the 

assumptions involved in the hypothesis are not necessarily justified •. 
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Even if dust particles or other nuclei are absent and if absorption of high 

energy radiation is excluded as a cause of rupture, the conditions for the 

incipient rupture of a liquid must be treated by statistical methods without 

undue regard for the equilibrium concepts of surface tension and vapor 

pressure. 

3. (a) A striking feature of the phenomenon of superconductivity 

is its apparent absence in the Group VIII and nearby transition elements 

and in the rare earth elements~ On the basis of the known effects of 

external magnetic fields on superconductors and theoretical limitations 

on internal magnetic fields I propose that perturbations due to the 

resultant magnetic moments of unfilled non-bonding atomic orbitals5 may 

inhibit superconductivity in these elements. 

(b) The method of valence-bond wave functions should be 

applied to the investigation of the electronic structures of metals •. 

4. (a) In the visual method of estimating the intensities of 

x-ray reflections with multiple-film sets, a convenient scale for intensity 

interpolation is a logarithmic one, with the film factor taken as the 

base of logarithms. 

(b) A routine procedure for mea~uring the film factor should 
' 

be developed and applied to the testing of all x-ray film used in intensity 

work. 

5. A practical method for placing observed structure factors on the 

correct absolute sea.le is proposed. In this method, the structure factors 
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are so scaled that they satisfy the 

where 

fl--= 

The sunnnation on the right is taken over all of the atoms in the unit cell. 

fhe primed form fa.ctor contains an approxim13,te temperature factor, which is 

assumed to be isotropic. The treatment may be modified to take account of 
~ 

anisotropy in the temperature factor if necessary. 

6. (a) In the estimation of viscosities of concentrated solutions 

of nitrocelluloses and. other high polymers in volatile solvents with a 

capillary-type viscometer, errors resulting from evaporation of solvent 

may be practically eliminated by use of a viscometer which can be attached 

to the container in which the solution is prepared. A viscometer which 

can be used in this way has been described. 
6 

(b) In the argentometric titration of chloride with fluorescein 

or eosin as indicator, the silver chloride suspension 198-Y be stabilized 

near the end point by the addition of a small amount of a suitable 

wetting agent, such as Aerosol OT. 

7. In the treatment of quantum mechanical problems by the per-

turbation theory7, it is sometimes found that the first-order treatment 
g 

fails to remove the degeneracy of a level; it has been recognized that 

caution should be exercised in proceeding with the second-order treatment 

in this case. If by the first-order treatment zero-order wave functions 

126 



can be found for which all non-diagonal matrix elements of the perturbation 

vanish, I propose that a second-order secular equation 

where I' I 

HI( = LI 
11

7"r:J_ !-1~1A-

M1. j,t_ p(_ w .-1-t.. - wo£ 
J 

be used to obtain the energy correctio.ns '.: to second order. 

8. Martin and Synge9 have proposed a theory of chromatography for 

linear absorption isotherms which takes into account the effects of 

diffusion and non-attainment of equilibrium by a treatment analogous to 

the treatment. of fractionating columns with the concept of theoretical 

plates. This treatment ma.y be generalized to non-lin~ar isotherms and 

arbitrary initial adsorbate distribution by a method simila,r to that of 

DeVault10 to obtain t~e differential equation 

(~'):),,- + i {~)~ + [ I( + _._{'(c)) (~~_,, = 0 

in which his analogous to the HETP of a fractionating column and other 

symbols are those used by DeVault. 

9. (a) The three-dimensional representation of the Patterson 

function shows great promise of being a very useful tool in the determination 

of crystal structures of moderate difficulty. 

(b) The inner symmetry of the Patterson distribution should be 

systematized at least for the more commonly encountered space groups. 

(c) I propose that the three-dimensional Patterson function 

be applied to the determination of the crystal structure of &-serine 

at the earliest opportunity. 
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10. (a) A paramagnetic oxygen analyzer which has been recently 

ll developed depends for its operation on the transport of heat from a 

wire by magnetic convection in a non-homogeneous magnetic field. It 

should be pointed out that the response of this analyzer probably depends 

appreciably on factors other than the paramagnetic snsceptib:tlity of the 

gas mixture, among the most important of which are the viscosity and the 

heat capacity of the mixture. This analyzer should not be expected to 

have the general applicability of the Pauling Oxygen Meter. 

(b) A modification of the Pauling Oxygen Meter in which the 

test body is brought to a null position by rotating the fork on which 

the fiber supporting the test body is mounted should be tested. An 

instrument constructed in this way should give a strictly linear response 

' 
and should. be capable of high precision. It may be an especially 

appropriate instrument for determining the magnetic susceptibilities of 

diamagnetic gases. 

11. 12 
I propose that the method used by Stokes for the preparation 

of a composite lens for the fiy 1s eye camera can be considerably simplified. 

A possible simplification would be to make a direct impression of a sheet 

of plastic against an array of ball bearings, fill the depressions in 

the plastic sheet with a liquid of higher index of refraction, and cover 

the composite of liquid lenses with a glass plate. A hexagonal array of 
be 

ball bearings would lasier to obtain than a suitable square array and 

may give a composite lens almost as useful. 
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