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Final Report ONR Grant N00014-84-J-1170 (formerly NO0O14-84-G-0170)
Title: Superconductivity and Superconducting Electronics Research
Principal Investigator: Professor M. 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 UHV Thin-Film sition
Facility for Research in Superconductivity and Superconducting Electronics.” ing the
design-stage for this equipment several circumstances 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

co: y, 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.
Thiswasthediscmmel-ﬁgthmpmnmSu , the copper oxide based
materials. This in 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 vendors resulted in a shift in the
proposed spending, The needs of the new materials necessitated some important changes,
and, indeed inventions. Development of evaporation rate monitoring technigues that can
function in the presence of a high background pressure of oxygen, and the development
andundcrmudingofnxthodsmpmvideacﬁvatedoxygenwthcgmwthmgimofﬂ\e
thin films were two of the changes. These also result in necessitated changes in the
spending from that in the proposal.

The completed facility is in full use for research as described in the proposal, and, of
course, in high T¢ superconducting materials research. With respect to other changes
from the proposal ag it relates to other research of interest to the t of Defense,
in addition toth‘eareaoflgl;g:rTcSupuoonductivi , We are ing the synthesis of
other materials including oxide materials, Cs0 Fullerene alloys. We also note
that in the of this work we have developed a new vapar synthesis process monitor
and control techniques (Atomic Absorption Rate Control), and the genertion and
monitoring of activated oxygen, and further similar activities are in progress. We expect
these activities will find use 1o other Department of Defense programs.

The equipment is listed in the following. The majority of the construction was by R. J.
Mumns Mfg., Inc., who also assembled much of the system,




1. VAPOR DEPOSITION SYSTEM

7.

R J MRS MG
R J MOENS MFG

ELECTRONIC TRANSFORM

WICK RMENTY CO

PROTEDS IMDUSTRIES

HIB INC.

EQOIPMFNT LIST FOR R00014-84-J0-1170
(Formexrly N00014-84-G-0170)

DEPOSITION SOURCE ASSEMBLY 5 75,542
R MUMNS ENG & DESIGN SERVICES/MBS 14,180
PROTOTYPE ETS X-Y SWEEP GEMERATOR 5,377
TEMP CONTROL/MSIC 1771 26840 1,797
PFLOW SEITCYES 1,597
ELECTRONM BEAM SOORCE 3,825
VALVES/NUTS/BELLOWS / TUBING/ETC 3,680

105,998

LOAD~LIOCK PROCEISING CHAMBER

R J MURNS MFG
R J MONNS MG
R J MONNS MFG

URV VACUUM SYSTEM

SUBSTRATE ARM SUPPORT/QUARTS MONITOR 24,636
GLOVE BOX AND CART 30,005
ASSEMILY OF TRANSFER-SUBSTRATE ARM 49,220
DNNER AND OUTER SEALS/DESIGNS FOR
GINEAL ASSEMBLIRS

IOAD LOCK PROCRES CHAMBER PEASE II 7,000
LOAD-IOCK FROC CEAMBER 1,502
ASSORTED 1,986
SAPPNIRE WINDOW/WIPPLE/VALVE 6,003
BEAR Thiess ' 4,365
BERDIX FLEXDRAL PIVOT PART 1,167
SENSORS/BEARINGS/BEAMS SPLITTER/ETC 2,883

128,767
UBV VACUUM SYSTEM 25,327
UHV VACUUM SYSTEM AND CONTROLS 98,6887
cxYyoroe 15,649
CRYORME 11,182
ALCATEL PO 6.201
VIEWPOINT WINDOWS, BEATER, ETC 4,349
REMOTE TENMP DIGITAL DISPLAY 1,338
VALVES AND HOSE 1,631
UAV VACOOM SYSTEM DESIGH 1,028
STARCELL VACION POMPR 7,185
POWER UNIT POR AROVE 1,312
BIGH VOLTAGE CABMLE/ION FUMP METER 489

174, 548

DEPOSITION MATE MOMTTOR/FEEDSACK CONTROL

RATE MOWITOR 5,912
POMP/DRIVE UMIT/SPLIWTER ACREEN 3,316
ALCATEL MECHAMICAL VACUUM POMP - 1,164
STARCELL VACIOW PUMP 4,794
WON-EVAPORABLE GRETTER 2,140
POWRR OMTT ) 1,584
EEATER/CABLES 1,091
EREARINGS/RATLS/POSTS/LANPS/TTC 1,460

21,481

IN SITU CBARACTERIZATION EQUIRMENT

Ye IMSTROMENTS
R J NONNS MFG

YWR SCIENTIFIC

REEED DIFFRACTION SYSTRM 25,101
SXP300 QUADRDPLE WASS SPECTROMETER 23,006
5,35
33,487
RILFISK PACKAGE: VACUUM CLRANER, 829
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