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CB 3. Precision Spectroscopy Using Laser Saturated ;'I[olecular Absorption at 3.391-' . 
R. L. BARGER, Joint Institute of Labomtol'y Astl·Ophysics. (30 min) 

Spectroscopic studies ~lill be described for tile methane saturated absorption line at 3.39 
microns. Para~leters investigated include pressure broadening and shift , frequency stability 
and reproduclbll,ty, wavelength , and Zeeman effect. Pressure effects will also be given for 
a line of ethane, located 35.5 Mc blue from the metha ne line. . 

CB·1. Laser-Induced Fluorescence of Alkali Dimer :.'IIolecules. 
RICHARD N. ZARE , Columbia UII-it'crsity. (30 min) 

Alkali dimer mo l ecules have been investigated using the technique of laser-induced 
fluorescence. Information has been obtained concetning their structu re and the excitation 
transfer processes they undergo. 

TUESDAY MORNING, 30 MARCH 1971 (D. MATTIS presidinl,;) WINDSOR BALLROOM AT 9:00 A. M. 

Semiconductors, Amorphous II 
-~~~--------------------' . 

CC 1 I r o 'lritv Screening in Arr:orphous Semiconductors . 
IIERNER BRA);DT and JUL IAN REINHEIHER, * New York Universit y. 
- The pro!,erties of the "ave vector and frequency depen
dent dielectric response function of amorphous semicon 
ductors are studied and compared with those of their cry
sta lli ne forms, in terms of an isotropic and homogeneous 
model substance with a valence and a conduction band . 
The electronic structure is characterized parametrically 
by the electron density and a band gap parameter <g ' In 
this picture, the prinCiple distinctions between the 
amorphous and t he crystalline forms are the absence of 
lImklapp processes and a reshaping of the density of 
states distribution which effectively increases Eg . The 
amorphous semiconductor response to fie lds set up by im
purity atoms hardens in the sense that, aside f r om the 
increase in €g ' the disappearance of umk l app processes 
reduces sc reening . The Friedel oscillations of the 
electron density are damped even more than in the cry
stalline phase . Positron annihilation rates could serve 
as a spot test for these results becau~e they are pre 
dicted to be less in a homogeneous amorphous phase than 
in the crystalline phase of t he same densi t y . 

*Permanent address: The Aerospace Corporation, San 
Bernardino, California . 

CC 2 ~orphous Semiconductors I: Short Range Order.· 
N.J. SHEVCHIK. Harvard Univ. - A computer routine has 
been developed which simulates . the atom by atom buildup 
of a monoa t omic t etrahedrally coordinated solid. Using 
an approximation in wh ich only the atom being placed is 
allowed to move , a cluster of 1000 atoms was generated 
and from i t the r adial distribution function and X-ray 
scattered intensi t y were computed . By giving prefe r
ence to diffe rent dihedral angle distributions , various 
amorphous forms could be constructed while maint aining 
the fourfc.ld coordination wi t hin 5 ~ , the density with
in 10% of t he crystalline value, and a rms bond distor
tion less than 10 degrees . The best fit to t he experi
mental rdf of electroly t i cally deposi t ed Ge occurred 
when preference was given to a comple t ely flat dihedral 
angle dir.tr ibution. This is st rong evidence tha t t he 
structure of am~rphous Ge is that of the continuous 
random net-Jork. 

• Work supported by ONR and ARPA. 

lw.H. Zachariasen, J. Am. Chem. Soc. 54, 3841 (1932) 

CC 3 A:-t£.IJ>hous Semiconductors II: Effect of Pressure 
~t.!'~.AE;.orE..t~n Edl;s~n.2_..!tefrac t.i_v_e_.index _oJ a-Ge 
1I.!'-'La-S.i. G.A .N. CmlSELL and W. PAUL, Harvard Univ . -
Electron-beam evaporated and elec trolyt lc--a:Ci! and--e lec-

tron-beam evapora ted a-S i 1 were studied to hydrostatic I 
pressures of 10 kbars. The absor p tion edges of t he two 
types of Ge were displaced for hv ~ 1 eV, the absorp-
tion coefficient of electrolytic films being approxi
mately five times smaller than that of evaporated films 
and less than that of the crystal in the r eg ion between 
C.8 eV and 1 eV. The edges, however, had identical 
pressure shifts of (+ 2 . 8 ± 0.5) x 10-6 eV bar- l for 
100 <a< 30~000 em-I. The shift for Si was (+ 0.2 ± 
0.5) x 10- eV bar- l for 800 <a< 30,000 em- I. These 

\ 

coefficients are not characteristic of any of the gaps 
of the corresponding crys tal. The logarithmic de
creases of t he r efractive indices, (~ 0.7 ± 0.2) x 10-6 

bar- l for Ge, and (- 0.05 ± 0 .15) x 10- 6 bar- l for 5i 
are however not dissimi l ar to the crystalline values.' 

• ·Work supported by ONR ana AKI'A. 

lThe Si samples were kindly provided by Dr. Brodsky of 
IBM. 

-' 

CC 4 Amorphous Semicond uctors III: Correlation of 
Structural, Optical and Elect r ical Measuremen~~ 
PAUL, G.A.N. CONNELL and N. J . SHEVCHIK, Harvard Univ. -
X-ray, optical, and resi stance measuremen ts have been 
carried out on as-p r epared electrolytiC and evaporated 
a-Ge and also after anneals to asymptotic behavior of 
resistance. Small angle s cattering results demonstrate 
clearly t hat only t he evaporated material possesses a 
considerable (~ 10IS/CC) density of macroscopiC (~ 20A·) 
voids, while both have many smaller vacancies or atom
ically ligh t defects. The absorption edges (see II), 
p vs T relations, change of a and p under anneal, and 
recrystallization temperatures show conside r ab le dif
ferences. Thus , af ter annea l, the room temperature ab
sorption tail and t he resistivity of electrolytic Ge 
had both decreased conSiderably. On partial recrystal
lization (Debye-Scherrer) near 190·C, the absorption 
edge shifts to lower energies, the resistivity drops an 
order of magnitude, and the 0.23 eV peak disappears. 
In contras t, t he room t empe rature p of evaporated Ge 
increases afte: anneal before dropping several orders 
on recrystallization near 300·C. 

• Work supported by ONR and ARPA. 

CC 5 The AC Conductivi t y of Disordered Systems. 
T. M. HAYES~ . Xerox Research Labora tories, Rochester, 
N. Y., and J. L. 6EEBy t . J\ER E Han,e ll, Didco t, Berkshi re 
--The AC conductivity, or ( uu) , of a n elect r on moving in 
a finite array of atoms is discu ssed br ief ly. The 
Pol lak and Geba~le treatmen t appropriate'to two well
separated atoms is extended to account for la rger, but ~ \\..,..------
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