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Inbsodnotlon

Is third quaterl.y report contain tbre. seotions. The first

is a OWtMation of the auzvoy of mamwed reflectances of

m ,ta,.els in the ostStrabhen region to 36 ximoon as begun in the

Thfrd Quw4w Repar, I July' 1961 - 1 October 1961& on Cntract

DA-4I4009-W-4686. In the secn section there Is a cmalative

Index of mU reflectance ouves to date frm the present and

precedfing contrac.e The third section lists teohni.ou ppeors

prepared on the basis of the work on these two ontractsj, and out-

line prupa-attons for an upoom.ng expeimnto
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SUCTION I

_W of The Resttrabien Reio to 36 _icoiw (Cont.med)

Temlve new .figures of masured restetrablen reflectance are :In-

eluded in this repeat. Urwolariued radiation was used, as hareto-

fore* and in general the crystallographic orientation of the polished

surfaoe of the sapples was not determid* Both of these factors

would need to be accounted fwr in aW exact analysis# which is

beand the intent of this survae.

CoMnts on Figu

Fig I -Nickl sulfate heshydrate crysa 310 , 6H o.
4 a

Fie2-Potassium bydt (KIP) "tal 0 a PO

Pig. 3 - Sodium alundjia 1luwrids

Cryolite translucent natural cMystal 3tP.A27.
Chi lite clear vatural ary.tal 5ftal.3A? 3

3

!!Le 4- Tin oxide - dark mineral nodule of oassitrite &0'.

- Labndmite -blu iridescent mineral N ,,.

C &Al Si 0 8 *

P 6- Garnet - red mineral rock (Aluandire fe A 8A 0 t).
3 3 3 3A

Fig. 7 - Chart - bluegreen variety from the Coweide Flint Mine -
nict oopi*m3Y grained mqarta.
A Sey variety from Finger Lakes Site Can 29-3
gave sbstan y the same mrve.
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"~e Tigler's Fos - en zinni with pla of light, 0
variety of quarts,

!g, - Pete-Ad wood - red color

1capt for smull differences in intensity this cwve

matched the curves of a light buff colored sample and a

very dark grey sample.

he kinhip between Cherts Tiger's ]We and Petafied

Wood is aparent from Figs. 7-9# the structure in the

8-1U tt region being very uimilar. The doublet peaks at

8e5 and 9.5 vicronm are characteristic of a udcroe -tal.

line quarts composition (cf. C. Schaefer and F. Matowd,

Dn Ultate Spektrum, Berlin 1930, p. 318).

Fic. 10 - Bismuth seled.de Bi So.

Pig, I I- Molybdeam disilidede MoSi

F - S2lioate glass Bausch & Laub M-2

Gerunste glass Bausch & Lab IR-20

The peek in the silicate glass at 11 mic. is dis-

placed to 13 microns in the germanate glass because the

atonic weight of the germium Is greater than that of

the siliaon.

Notes Referene.e to the minerals mtioned above (except Tiger's

We) ma be found in "A Fsld Ouide to Rodcs and Minerals,

Frederic H. Pouh, 3rd Edition Houghton Mifflin CooBosto,
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SECTION II

Cuulative Index of Reststrablen Cuwvee as !!aed
In This Contact Series

To date more than 30 refletance curyes of various mterials have

been mtwured throughout the reststrablen region to 36 .icrons and

reprted In thin contract series. The foilwo.ng index has been

tabulated to aid in locating theme It will be suppleimted in the

future as morz oves are obtained.

Cumulative Restatrahlen Index to November .15. 1962

To December 1961 - Contract DA409 = 4686
To January 1963 - Contract DA-.-009-o h954

Quarterly
material Form R Contract ,in p

Barium Fluoride apa crystal II, 1961 686 ll-36 1
Crystal 111,1961 686 14-36 S

Hot pressed IV, 1961 4686 14-36 4

Bismuth Sulwde BLSe IV, 1961 4686 14-36 10
in, ip6e IL954 4-36 10

Bismuth Telluride BLTO IV, 1961 4686 1l-36 10

Calcium Flucride Ca,. Crystal 11101961 686 14-36 -3-4.

Cassiterite S, Mineral I111962 1495 4-3 6 4

Chart S103 Rock nII,19 .954. 4.36 7

Chilita 5fa.3A1, 3  crystal, 111,1962 4954 4-36 3

CrYoite 3NaPAI? CrYwta I, 1962 4686 11P-36 15
07stal 111,1962 4954 4-36 3

alli Arsenide Oaks I, 1962 1686 14-36 13

arnet Mineral rodc In,1962 4954 11-36 6
-Ti



hateala Form Reot Contract . ni

OsmWAti Os Pcalymystalism 1791961 4686 114.36 9

MLASSES

Ar'senic Tiulfide AnS ivs 1961 4686 114.36 8

ADP62 B&L I IV9 1961 4.686 114-36 7

IRTRhN nI E.K. Coll IVs 1961 4j686 14~-36 6

M-2 (Slicate) BcL I 171,1962 954 14-36 12

IR-90 (Oermt.) B&L 1 11101962 19514 1p-36 12

aphites C IV 1961 4686 111-36 9

labradrits 1112316 rock 11191962 19514 14.-36 5

Lead Thiluride Pb1le Polywyeta11i23 IV, 1961 4.686 114-36 10

Lithiua Fuoride LI? Crystal Iva 1961 14686 1".-3 A&B
Thin ala I, 1962 4.9514 11-36 5

JPAPOmlu FluOride mg?8 Bab Pressd Ma1 1961 4686 l14u6 ?

Ypoium Oxde NgD Crystal 11,1961 4686 l1..36 8

Mulybdma disili aide YMRi 10,962 W154 4.-36 11

Nifikil Sulfate NU8.80d6K0 Crystal 11181962 4.954 14-36 1

Petrified Wood S102 11101962 h4954 4-36 9

Potasum 4L. Hydrogen
Orzthqbaasphats 1R3P04 Crystal 11101962 4.954 14-36 2

tuarts si0a Aused M011961 4066 1)#-36 6
Fussd & Crstal No,1961 4686 14-36 3& 17

Spphire A'X03 Us 1961 1"68 114-36 2
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Quarterly7

SiliOM Si ivs16 Wi 686 14a-3 6  9

Strontium
12uoride si?, Hot pressed ivs 196 4.686 14-'36 5

Strontium
Titanate, r ~RTW3  aysta is 1962 4045 14a-36 16

Tigris a 5±0 io, Ninsra 111.192 4954& 14-36 8

Zino Salfde zra syn. cryaw i o1962 4.686 1,4-36 14i
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SECTION III

Various Contract Activities

The work of this and the preceding contract lead to two papers in

the Third Quarter:

1. "Effect of Crystallite Size on the Infrared Dispersion of
LUFN by To Patrick Martin# Moster's Thesis, Pennsylvaria
State University, dated December 1962.,

2. "Reststrablen Bards of Evaporated Film" by T. P. Martin,
A. F. Turner, J, Masso and F. Sulabach, Paper WA11 October
1962 Meeting of the Optical Society of America, RocheuterN.Yo

Evaporation equipment has been constructed for the following expai-

nnt relating to rystallite size in film and the interpretation of

x-M diffraction line broadening. Line broadening may be due to

either a restriction on crystallite size in an evaporated film, or

to internal strains or to both, It is proposed to produce evaporated

film of LiF and of other materials, of restricted thickness s

1O00A# but at a sufficiently high substrate temperature which is

known by x-ray evidence to permit the growth of crystallten of such

greater dimenados in thick fil. The thickness of the thin film

of this esperiment will be measured, and thy will then be removed

from the substrate to be powdered and compactd in a plate farm to

a thickness sufficient to give reststralen reflectance curves*

From previous experience it is spected that the platelet film

particles will be substantially parallel to the surfaces of the

compacted plate. X-ray diffraction line broadening should then

correspond to the measured thickness of the original film if strain



broadsniLng isa of secondary izrportance,,

This report was prepared by F* SUlsbach and As Fe Turnero

Submitted by

A. Francis Turner, Head

IVacaum Coating Research Laboratories

Ilaterials Research and Developat
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