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, The important igsuc of how the supercenducting transition temperature
3‘\in disordered sygtems changes near the M-I transition hhere strong
1€calization (qp ¥ 1) is expected has been studied in the Mc-Ge svsten.
11 the nigh Mo concentration, which is in the weakly locallzed regine,
7. decrrsases linearly with decreasing Mo concentration from 7.57K

%2 at.> Mo) at a rate of * 0.18° K/at.% to. 1In this region the ratio
57 electron-rhonon coupling constant Y to the Lare density of states
:%}0) is constant, which is consistent with the Varma-Dynes tight-kinding
:*Jiel an oxtrapolaticn of the linear behovior of T in thiz regire
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Surerconductivity in very thin films of niobium has keen
investigated. By use of the ion gqun which has. been installed in
the evaporator it has keen p0551ble to identify 3 separate mechanisms
which comtribute to the reduction in T_ as the film thickness is

&
i

decreased, namely lifetime brOGdenlng,cproximity effect and localization.

Then upon elimination of the first two, the effect of localization

in the weakly localized limit is found to agree quantitatively

with theorv excert for < 15 & where the fall off of Tc is less
an expected. :

A small single grid ion source has been constructed in order
to promote the crowth of metastable films at low temperatures. A
high flux of NI at energies as low as 20 eV has been achieved. Studies
indicata that the ion beam promotes the growth of single crystal
Al5 ccmpounds at lower temperatures. Freliminary studies on the
crowin o transitor metal nitrides have been initiated.

Procass 2as zeen made on a new ultra high vacuum M.E.E. evaporator
ceinc zonstructed at Stanford with funds Irom the DOD Instrumentation
Program. X viandor has been seiected and a gurchase order made Zor the
Cazsion-stuéy ¢ the load-lecck/=ransier arm and substrate configuration.
This iz %the most sensitive and critical part of cur urigue concednt
oI Loazi-lzcexince and transierring the complete supstrate configuratien
into & cut ¢ the evaporaticon chamber. Sputtering ¢ mclykdenum
diz: Ze cnzo the disassembled parts — balls, races, and retainers
nas »2en chczen as the first step in improving the reliakility of the
ball tezrings used in the present method of evaporaticn rate control.
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(1 October 1984 - 31 March 19853)

"Further Investigations of Solid-Liguié Reaction and
iigh~Field Critical Current Density in Liguid-Infiltrated
Nb~-Sn Superconductors,”" bv M. Hong, D. M. Maher, :
M. 3. Ellington, F. Hellman, T. H. Geballe, J. W. Ekin
and J. T. Holthuis %o appear in the Proceedings of the
applied Superconductivity Conference, San Diego, CA 9/84.

+

"The Effect of Non-Hydrostatic Strain on the Superconducting

Properties of In-Situ Formeéd Cu-Nb,Sn Filamentary.
Composites," bv J. Bevk, W. A. Sunder, F. Hellman and

T. H. Gepalle, L« appear in the Proceedings of the
Applied Superconductivity Conference, San Diego, CA 9/%1.

igin of the E_, Enhancement in Ternary Nb-Sn Phases,"
we; 2, Zormann, TTY. Yu, 2. 2. Eammond, A. Marshall
=ind T. H. Gstalls, =5 zzzear in the Procesdings of the
Lzolied Susexconductivity Confsrence, San Disgo, CA &/24.
"Thase Transofrmazicns in Metastable Nb-2allovs," bv
Z. Zcrmann, O. Y. Fu, E. Z. Hammond, A, Marshall and
T. E. Gzzzlle, to arcezr in the Procsedingsz of the
Lzolisi Zuperconductzivity Confsrsnce, San Tisgo, bDa S/Ed.
"Zoecifiic Heat cof Thin FPilm Amcrrhous Molvzdenum Based
Lilevs," »v D. Masl, W. L. Carter, S. Yoshizumi and
7. 2. Gekalie, accepted to Phvs. Rev. BE.

"Scecific Heat of Niokium-Zirconium Multilavers," by
?. R. Broussard, D. Mael and T. H. Ceballe, Phys. Rev. B
30, 4055 (1984).

"Unusuzl vVariability of the Lattice Constant in
Polveryvstalline Epitaxial Growth of Superconducting
- "

Al3 ¥b=-8i," by R. . Feldman, 7. H. Geballe, R. L. Opila
ané S. Celaschi, submitted to Thin Solid Films.

"The Metal-Insulator Transition and Superconductivity

in Amorphous Melyodenum-Germanium Alloys," S. Yoshizumi,
D. Mael, T. H. Geballe and R. L. Greene, submitted

to Mott Testschrift. Phvsics and Chemistrv of Disordered
Svstems and Metal-Insulator Transitions Insulators.

"Conversion ELlectron Messbauer Study of Thin Nb.Sn Films,"

by C. W. Kimball, P. E. Vaishnave, J. L. Matykidwicz,
I's iizllman and T. . Geballe, Dull. Am. Phys. Soc.
30, 603 (1983).
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11.

12.

"Strain Mechanisms in Supserconducting Nb3Sn Compbounds, "
J. Bevk, W. A. Sundey, F. Hellman and T. H. Geballe,
Bull. Sm. Phys. Soc. 30, 608 (1985).

"Magretron Sputtering of Al5 Compound Nb-Sn," by

A, D. Xent, F. fdellman, and T. H. Geballe, Bull. Am.
Phys. Soc. 30, 508 (1985).

"Growth of "Single Crystal" Al5 Nb-Sn Thin Films,"
bv F. Hellman, A. F. Marshall and T. H. Geballe,
Bull. Am. Phys. Soc. 30, 607 (1985).

"Sputtered Niobium-Tantalum Multilayers," P. R. Broussard
and 7. H. Geballe, 2ull. Am. Phys. Soc. 30, 349 (1985).
"Microchemical Analysis of High-T _ Al5 Structure Films,"
. Greggi, J. R. Gavaler and F. Hgllman, Bull. Am. Phys.
oc. 30, 608 (1985).

M n d dmmapry =S Mo ~n = R~ B = "
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the Prcceedings ¢I tha Tzl MRS Meeting (1:2241).
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fza PN -y v~ o TTem oA - - ke n S o
Ternary Svstems Used In the 2ronze Process," Rudicer
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Zcrmann, aAcv. Crucoenic Ingineering 32, 632 (1984).




Interim Technic2l Report - Contract lio. F49620-32-C-0014
Period 1 October 1984 - 21 March 1983 (PI: T. H. Gebhalle)
Visitors and Seminars
1. D. McWhan, AT&T Bell Labs, January 15, 1985
2. D. Mitcheill, NSF & LBL, Februarv 7, 1985
3. P. W. Anderscn, Princetcn University, February 8, 1985
4. S. Schultz, University of Califcrnia, San Dieco,
February 21-22, 1985
5. P. Grant, IBM PResearch, San Jose, February 25, 192£5
€. F. Greere, IBM Fesearcnh, San Jcse, rezruary 15, 10983,
T, D. Tzce2, Universits ol Caililcorniz, Zerxelev, March 4, 1923
2. 5. ¥rim, Universitw oI Mzrseills,
"Wetting and Yon-wWetitinc of Fars Gases con Au zand
Crzprita: Recent Resulig"
Terruary, 21, 1¢:z3
S, J. Talvacchic, Westinchouse Research Labos
"Recent Thin-Film Research at Westinghouse"
April 26, 1985
_S..




Interim Technical Re

osort - AFOSR Contract No. F49620-C-0014

Periocd: 1 Octoper 1984 - Z1 March 1985 (PI: T. H. Geballe)

Committees

The MNational Research Council

SoliZ State Science Committee

Ad Hoc Committee for NSF-MRIL Directors

Member, Editorial Board of Chinese Phvsics, AIP

Memker, EZditor for Materials Letters, North-Holland Publishing
Comrany, The MNetherlands

Memcer, Committee for the American Physical Society International
Prize for New Matericls

Memzer, Adviscrrs Eoard oI the Miller Institute for
Zasic Fzsezych 1n Sciance

Memcer, Trogrzm Ccmmities Ior meeting cn "Materizls and
Mechanisms ¢ Zurerccnductivity" in Ames, Iowa 5/29-31/83

Sclzrnzlfic Tro-2cTs zre reinc carried out in close collaroraticn

W1Tn LnSistrs

R. M. White, Contrcl Data, Xinneaprolis, MN

J. Bovce, Xerox Corp., Palo Alto, CA

J. E. Wernick, Bell Commun. Res., Murray Hill, NJ

J. M. Rowell, Bell Commun. Res., Murray Hiil, NJ

C. w. Eull, Bell Commun. Res., Murray Hill, NJ

M. Hong, AT&T BRell Labs, Murray Hill, NJ

W. P. Lowe, AT&T Bell Labs, Murray Hill, NJ

R. Greere, IDM, San Jose, CA

J. Harrer, IBM, Yorktown Heights, NW

A. Bracinski, Westinchouse Research Ctr., Pittsburgh, PA

A. CGreen, Yaval Res. Lab., China Lake, CA

V. Fern, Mavael Pes. Lab., Chinz Lzke, Ca

New discoveries, inwvantions c¢r zatont disclosures

NONE
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