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Crystal Growth and Crystal Technology
- Personallntroduction
- Energy and Sustainability: Role of Crystal Growth and of Crystallography
- Crystal Growth for Solid-State Research

From Art to Science
Single Optimum Growth Technologyfor «Perfect> Crystals
«Sufficient Characterization» for Reproducible PhysicalMeasurements

- High-Temperature Superconductivity (HTSC)

Discovery,Potential, Racefor Higher Tc, Preparation Problems, Crystal Growth,
Oxidation Problem, Epitaxy Problems,Future of HTSC Needs CrystalTechnologists

- Epitaxy: Growth Modes > Perfection& Performance; PVD versus LPE
- Education of Crystal Technologists: WHITE PAPER

for Highest-Efficiency Energy DeviceqSolar Cells, LEDs, Power Devices, etc.),
for HTSC, for Laser-Fusion Energy APPLE-GT-Story

- Conclusions




Personalntroductionof Hans J. Scheel

1958 Invitation Prof. Paul Karrerdtired1959)

Chemical Institute, University afurich
19591968 Prof. FritAaves

Institute ofCrystallographyMineralogy PetrographyeTH Zurich (&University ZH)
1968 1982Invitation Dr. K.A. Muller

IBM Zurich Research Laboratois0% crystalservice 50% ownprojects

1983 Invitationto University of Sao Paulo, Braziitil 1985Democratizatior\ct)
Institute of Physics and Chemistry of Sao Carlos & INNH. Space Research Institi#e]l.dogCampos
19861987 FerrofluidicdNashuaN.H. & LeyboldHeraeus, Hanau, Germany

Development otrystalgrowthmachines

1987/1988 Invitatioto MASPECNatl. Institute Parmaor. Lucio zanott)
First large HTSC YBCQrystalsgrownwith Dr. F. Licci

1988 Invitation Prof. Martin Pet@Physics University Geneva)

19882001 Invitation Prof. EMooser& Prof. F.K. ReinhartEPF Lausanne

GroupeCristallogeneswith supportfrom ThomsorCSF, SNF, DAAD, URrmy, NTT, EPFL,etc
After retirementvisting scholafprofessoiOsaka Univ. 2002, 2003, 2004, Shandong Univ. Jinan Zdmku
Univ. 2006 --- Now very busywith newcompany www.generalprotectionengineering.ch
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COATINGS WORLD: with an overall value of $4.76 billion,
the market for high performance pigments is poised for steady
growth worldwide. Quinacridone 2016 178.844 tons.

1960: CIBA, Farbwerke Hoechst, DuPond,

now Clariant India & China, AkzoNobel
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@ Textiles Growth by
® Electronics Sublimation
® Non-impact printing H. Koyama, F. Laves, H.J. Scheel:
Kristallstrukturen organischer
Pigmentfarbstoffe I:
High-Performance g-Chinacridon CzoH1202Nz,

c R Naturwiss. 53(1966)700.
Pigment Market by K. Ogawa, F. Laves, H.J.Scheel:
ii: 4 4-Diamino-1,1-
Segment Dianthrachinonyl C2eH1sN20s,
Naturwiss. 53 (1966)700-701.
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1968- 1982

,r\% — \é"g s ”H/ \b‘
i \%:\- ; = Zur Erinnerung an 14 Jahre Forschung im ) Ao /
te -~ 2 o b
Cos T o ; (" “t\/’i /N
% ~ IBM Labor Riischlikon y‘\ 7
\




Crystal GrowthActivitiesin Switzerland1960¢ 1980
CommerciaProduction
DjevahirdjianS.A., Monthey
SwissJewelCorporation, Locarno
SADEM(Courtepin
Alusuisse, Neuhausen
Kistler, Winterthur
Masscrystallizationin chemicalindustries

Industry Research Laboratories University Laboratories

Battelle, GenevdA. SteinemannU. ZimmerliH. Schmid) GenevaE. Walker, H. Schmid)

Cyanamid GenevgE.Mooset F. Levy) ETH Lausann@V. Kurz, H. Berger, F. Levy)

BBC, Bade(H.U. Beyeler, Briesch H.R. Zeller) Bern (F.Hulliger HUGUde)

BBCDatwyl (C. Schiller) ETHZurich(N. Ibl)

BalzergG. Zinsmeister) ETHZurich(W. Hubey E.Kaldis J.KarpinskiH Arend)
RCAZurich(R. Nitsche, Kaldis H.W. Lehmann, etc.) ETHZurich( H.J. Scheel)

IBM Zurich(H.J. ScheeRCRY Univ. Zurich(H.R. Oswald, J.R. Glnter\V/&preR
EIR, Wirenlingen Fribourg(A. vonzZelewskyF.P. Emmenegger)
EastmanKodak to becompleted PSI ?

First International Conference on Crystal Growth aggitaxyfrom the VapourPhase ETHurich23.-26.9.1970
First European Conference on Crystal Growth EQE3I HZurich12-18.9.1976
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DER NATURWISSENSCHAFTEN
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EIDGENOSSISCHEN TECHNISCHEN

HOCHSCHULE ZURICH

VORGELEGT VON

ULRICH ZIMMERLI
dipl. Phys. ETH
geboren am 22. Januar 1934

von Yordemwald, Kanton Aargau

Angenommen auf Antrag von ‘-

Prof. Dr. H. Griinicher, Referent &
PD Dr. W. Bollmann, Korreferent

1968
~ Genéve
Institut Battelle

A. Steinemann, U. Zimmerli:
Dislocation-free gallium arsenide
single crystals in

Crystal Growth, Edit. H.S. Peiser,
Pergamon, Oxford/New York
1967, 81-87



IEEE TRANSACTIONS ON ELECTRON DEVICES, VOL. ED-33, NO. 2, FEBRUARY 1986 227-233.

Proximity Effect of Dislocations on GaAs MESFET
Threshold Voltage

SHINTARO MIYAZAWA aAnp FUMIAKI HYUGA
Thanks to S.M.!

o inside cellular walls
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The authors are with NTT Atsugi Electrical Communication Laborato-

ries. 3-1. Morinosato-Wakamiya, Atsugi-shi, Kanagawa 243-01 Japan.
Masahiro Sasaura 1983/1984






