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Final Report ONR Grant N00014-84-J-1 170 (formerly N00014-84-G-0170)
"Title: Superconductivity and Superconducting Elecronics Research

Principal Investigator: Professor MA R. Beasley

The following is a final report for the above grant. It includes a list of acquired
equipment (by name, manufacturer, and cost), and discusses special circumstances
regarding changes from the proposal, and the use of the equipment both as it relates to the
work described in the proposal, and as it relates to other research of interest to the
Department of Defense.

The name of the equipment in the proposal was "Advanced IrHV Thin-Film Deposition
Facility for Reseamh in Superconductivity and Superconducting Electronics." During the
design-stage for this equipment several curcnstances resulted in delays and changes in
the design. The original proposal was based on the major vendor being Thermionics
Laboratory, Inc. However, when the time came to start work the two key people that
would have been the major contributors were not available (due to one leaving the
company, and the other to a serious illness and operation). After a new search for a single
vendor to carry out the design and construction failed to locate one, the detailed design
was initiated by a member of our research group with help from outside draftsmen.

The second circumstance also delayed, and altered the design and final use of the facility.
This was the discovery of the High Tempmature Supeaonuctors, the copper oxide based
materials. This introduced drastic changes in how the equipment was designed and
fabricated, and, finally in its use. The immediate impact was on the time of the designer
of the facility. The frenzied activity during the year 1987 through the present, but mostly
the first three years resulted in delays in the design and implementation of the facility.
The need to shift some of the design load onto outside vendos resulted in a shift in the
proposalspending. The needs of the new materials necessitated some important changes,
and, indeed inventions. Development of evaporation rate monioring techniques that can
function in the presence of a high background pressure of oxygen, and the development
aid undertanding of Methods to provide activated oxygen to the growth region of the
thin films were two of the changes. These also result m necessitated changes in the
spending from that in the proposal.

The copVIeted facility is in full use for research as described in the proposal, and, of
cou.•, in high Tc surpcnnducting materials research. With respect to other changes
frm the proposal as it relte.s to other research of interest to the Department of Defense,
in addiion to the area of High Tc Superconductivity. we are s g the synthesis of
other materials including other oxide materials, and C60 Fullerene alloys. We also note
that in the proces of this work we have developed a new vapor synthesis process monitor
And =ont wch•iq (Atomic Absorption Rate Control), and the genertion and
monitoring of activated oxygen, and farther simila activities are in progress. We expect
these activities will find use to other Department of Defense prorans

MThe equipment is listed in the following. The mjrity of the construction was by R. I.
Munns Mfg., Inc., who also assembled much of tie system.
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1. VAPOR UIPWITION SYs~m

ft J WJuS MFG USSITICH SOURC9 ASSEMBLY 6 75,542
a j HUNS Mm Li bul3 EEG 6 nszax BEuwxcxs/au 14. 1aO

hITI CPrý mN~SFOP ETD20ME ]s 1-Y slowi inRa1 fTO 5,377
W.zCK uuuum co TEM 0OUTROL/WSZC 1771 2@340 1,797
P74TES 33OSTISS FLWN sIra53 1,597
8= 11c. LLECTWID BEAM S(XIDCZ 3,825

V3LLvz9/vur3/BELxwfs/TuinWugzTc 3,680

105,993
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Ft J MEUNS Mm SURSTRA2Z Alm sWoF4m/oulam DNclOR 24, 636
a i MMNS lo alwV5 lX AmD CART 30,005
ft J IUMM5 al ASSUU&Y OF TRANSUE-StBSRATR AM 49, 220
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amuaL, ASSEuLM3

WumSON Houma waoh PPoc 3 ~ sC'wnaom PauLS 11 7,000
TLTG DKSTGM LTAD-I=C PW) CH(ADE 1,502
GOWANYILLE IUILLTIPS 1s.softa 1,986
R J MUM Mm SAPPEIN WIJUDOW/PIPPZ5/VALVE 6,003
XZARING BusN5mspG pkARraliý 4,365
BaAlam AMD ASSOC. sm T FlimYRAL P1W)?T PAM 1,167

8133038/UEARXUWs/ZANS SFLITTZR/=T 2,1833

128,767

3. Off VACUUM SYSTEM

t a7 NIW i In U" VACUM SYTEM 25,327
a i MORKS aS UEV VACUUM SYSTIN AND CONTS*" 90.887
VARIAN -AUU CYOR 15,649

-kmv 11,132
I" J4qq DowGALA. 6,201

SJmaý mmG VZUOww& wu ,s BEATER, ETC 4,349
VARIAN VACUUM hUSIR 23 DIGITAL DISPLAY 1,333

-VALVES AW ROSE 1,431
Lmas DZSIG Ym YICOM STSE DX8Im 1,023
USANTA VACUUM STA)RCEL VACION POW 7,155

- Pam UNIT FIOR AODM 1,312
H IGH IoL!1= Chm/low a m =Tm 499

174,5348
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LEYDOLO amf Mows=V 5,9122
SALZwk Nizw,'RMZ mz?I33'14PZM 8c 3,316
AiCATEL ViICLW U.cA1m aEhCaL vac PUMP 1,16"
VIRZAN VACUUM STA~2 VR~ PUM 1,794

OC -4vaPscmauz NIn~l 2,140
- 10=2 OMIT 1,5$4

WuAbp S/fthLu4/vomt/zUNW23 1,460

21,461

S. MR BYEU CE Za~ ATIOE UW7Iin=T

SDDYUNCTZOU 38?U 25,101
Y 3S S 8"300 aOIUanz mUss wcyu 25,006

ft . 1W3DUG ,350
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