TRGDIE

TDRC-& Monthly Report

August 1-31, 1942

Technigues. Hynodermic needles of gauge 27, the smallest availadble, vere
es as Cescribed in the 1-=t regort. They make
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the rayes also. They rould require tvo to three times as great an erposure A S ?
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and s¢ far have not been used as there has been no need for better regolvinég o
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power than that obtained with the larger samples, o o
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Powder plctures. Vacuum piciures have been made c¢f the Rumforé sample ° Z
-\ - .
{eryoenated) in *%e 7.5 and 15 em, radivs cameras, Thece ghow no large spacing
ring such z¢ apuesrs on the Fankuchen piciures, Hovever, theece and oiher
pictures described belov ghow that the intensity of the "impurityh rivgs
decreases as the sample beccmes deoxygenated in vocuum, 14 is thus poccidle
; that the larre sprcire con Me shreorved only for o fully osyygensted
i . - ‘ 1. , T
@ rhotegroshed in 15 cm, of orygen, Precsure corntral is not at prorent wveilnlle
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from nitrogen the pictures are much clearer in the larger spacing regicr

and these twe lines can now be seen for the U, of C. sample but their
intensities are not commorzble with theose from the Rumford sample, After
holding the sample at & em, of oxygen for § hours a 1Y hour exposure was made,
Then, still meintaining the & cm, presgsure, a 25 hour exposure wac made,
Although the total %ime -t & cm, was 47 hours these pictures are identical
with the first one, made at 14 cm, In this time some oxygen must have been
lost but perhaps not nearly half, ac reguired by the pressure-composition

curve, The oxygen pressure was then reduced to 6,1 cm, 2nd after Y hours an

exgosure of 18 hours was made, During this expecsure the pressure dropped to

5.1 cm, due %0 a leok through the pressure valve into the pumping system.
I
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The total time at reduced pressure was ncv &9 hours but the last pieture is :

still indistinguishetle from the earlier ones., The pressure was then reduced
> -

to the vactum of the mechaniesl oll pump and after standing 7 hours two

sxposures were made, 19 and 20 hours respectively. These tvo are identical

ard are the deoxygencted pattern vith no certuin line of the crygernzied pattern

o
visible, The zecend “impurity" line of d = 2,92 A has fadeld out, oz menticnsd

Pure coxyygern vas then ~dded to atmcspheric pressure, After cne Iay zrecsire

&

vas redused to 14 em, and an 1€ hour eposure made, Thie is agein ihe
e
oxyzenzted pattern, The Bimpurity® lire of 4 = 7,052 A 1s back ot lenst o

its former intensity.
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Wher the weight ceases tc change x-ray souples can be en and vhetographed
at the ecuilibrium pressure,

The results do suggest that the so~called impurity is another active

L)

compound, They also support the view that there is no gradual change in

lattice constants bul a sharp break in structure., This is not incompatible

with the sigmoid type of pressure-~composition curve obtained at Berkeley.
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It is not impossible that the oxygenated arrangement can naintain tteelf
without its full gucita of oxygen., As oxyeen is removed holes are left in tre

otherwise undisturbed structure and the partlal pressure of oxygen would fall,

The »-ray patterns might not be vieibly changed, All the oxygen of the fully

£

cxyeensted compound has a scattering power less than 5% of that of the rest

3

of the structure. A considerable loss would not Ye detected if the structure .
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helds togethoer with 1neignificont changes in lattice corstants, Zxamples of
- -
. - 2 ~ - ~ ¥ ~ - S 4 - ey ~ -
similer gltumtions are vell “novn, There would be come critical oxygen content

belor which *he arrongement would be unstable and would change over to the
oxysen-free structure, Thies in turr might have some holes in it wiich coumld -
accormodate wIith some stroln sgme oryren wnd account For the small amouvnt of
srrgen retolred at very low pressures. It seems lively however that there

ige in which the orygen-free gtructure and the

c2l composition exist together,

;.
,_n.

'stoles selected from the batch broucht back from
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Berlreley have —roved teo he incetive, apparentl w1th the ¢orysinls
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felesenbers wbotqgrfuﬁﬁ ataut the B axis are
identiecal {(witlhin tre cpccing accuracy of the instrument) and tre b reveats
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frem oseillotion photugrophs are the same, Indeving the lover lines leads t2
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Tet there is & curious and baffling differsnce in the dichroism, The crystuls
from alcohol, either tazbular or needlelike (see report for June) when lying
on their {OOl} face show slight dichroism but are definitely darker vwith the

electric vector nerpendicular to bo (the needle axis). The sublimed needles

seem more strongly dichroic when lying on the same fzce and are darker, almost
blaclk, with‘the eleétric vector parallel to Eo' One can herdly believe that
erystals vith such different optical properties are the came, Yet from the
r-ray results to date they are the same, The only explanctien that has so
far.come to mind is the folloving., In the usuval formula written for szlcomine

tre two unsaturated groupe are isolated from each other by the carben-carbon

einzgle bond of the ethyleme grouvp. If in the sublimation twe hydrogens split
s
off, thus producing 2 double bond 2t *this poirt, the two unsaturated groups .

]

vould no longer be isolated and the poscsibility of electrone getting frem one
-
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te the other might effect the optical grinerties of the meolecule greatly. 3But
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overall shave of the molecule would be practically unchanged and they
might pacik togetker to form the same structure as unmodified molecules. The
lose ¢f two electrons vould herdly te detectazble by x~ray examination, There

might be slight difPerences in lattice constants toco smell to detect =t

mesntime it vould be well if the differerce in optical properties cen be

hrve e lerge enosugh sugmly here

3V 3 3 ~ N 3 PP ~ - 3 3« = 7 1 3 w4+t
to molke the eyperiment, particularly ce 1t ie hoped *hat further investigetion
¢ the culblimed muterisl 3111 Adieccover single eryctale 3f cetive materiol,
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crystals now mounted., These are nearly finiched, Frum them it huas apuveared

desirable to select a rew <, axie, The new cell has a, = 14,08 A,

(-4 )
b, =7.034, ¢ = 26,20 A znd B = 97°LU5', The length of ¢, has not vet
been confirmed by an oscillation picture dut appears aquite certain,

I

iy

this cell is confirmed the systematic extinctions are hkl vhen k+l is

odd znd h0l vhen h or 1

Jote

¢ 0dd. These indicate space groups 4z or A2/a

and the x-ray results cannot distinguish between them, There can be either

four or eight molecules wer cell accordins to space grous recuirements.

If-there are eight the calculated density 1= 1,67 gm./cc., a reasonable

figure, ¥our world give o density much too low and other higher munrbers

would be imeossibly high, If A2/a is the cnvrect space group the molecules,
£

even thourh they poesess a tvo-fold axie,cannbt Le loented on the two-feold

aXes cof thie space group because there are only four of the latter and the

-

b repext ig¢ foo small i aceommodate twe nolecules woT axis, The molecules
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would thus be in gencral positions with €2 persmeter
determine the struecture. If Aa is correct the situstion is even weree,

There would then have ¢ be two crystzllocraghically non-zquivalent molecules
.r

I 4 . x
¢ purameters, The moct comlforted nirrctures oreviously

per cell and 120

vworked out anyvhere invelved chont 80 parcmeters, Eut L4 mer <till be
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