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Surface Study of Non-c-axis Y-Ba-Cu-O Films Using Photoemission
and Scanning Tunneling Spectroscopies

Materials Science Division, Electrotechnical Laboratory Norio TERADA

A development of intrinsic surface-natures over various crystalline planes of high-temperature superconductors
(HTS) is essential both for fundamental research and applications of them. We have developed a novel technique
using active oxygen beams to the surface cleaning and have applied it to various HTS, which have co-existence of
high Tc and almost perfect preferred orientations including non-c-axis ones fabricated by means of temperature
gradient self-template method. In-situ characterizations of the cleaned surfaces indicate that the treatment yields a
good crystallinity and intrinsic metallic feature at the surface. As a result, various improvements on transport
properties, such as low contact resisitivity on normal-metal/YBCO interface and high critical current density on
proximity-effect Josephson junctions, have been achieved. A positive slope has been observed in the relationship
between the critical current density and electron density of states at Fermi level. The treatment also enables to
reproducibly obtain tunneling spectra in low temperature scanning tunneling spectroscopy. In most of the spectra
taken over the (110) films, so-called zero-bias conductance peak accompanied with superconducting gap structure has
been observed, whereas the peak has been mostly absent in the spectra of the (100) and (001) surfaces. These are
consistent with dx2-y2 pairing in YBCO.
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POINT OF VIEW/ Norio Shiratori
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Debate needed to work out Internet regulations

Special to Asah Shimbun

he Int played a role

inal case late last year, enabling
would-be suicides to obtain poi-
son from a home page on the Net
mdhavex(shm)edbyi ome de-

Then. e the turn of the year, there
was another criminal case in which a
young ran, getting in touch with young.
women via'a phone voice-mail service,
drugged them and left them to die. He,
too, found his drugs on the Int

These were dark and saddemnz m
es. As a researcher concerned with th
tmakep of networks, 1 found therm
shocking and thought vmwhnz But it
would be premature to say just because
of those cases that the Net isa dmdful

ere are two sides—bright and shad-
owy sides—to the Internet. The ques-
tion is how to get along with

The real werd has taws and p police-
men. But the virtual world of the Inter-
net, for the present, is a lawless land,

As it happens, bility of Net
information can be checked at two lev-
els—at the level and the

ing the confidentiality of communica-
tions. For these reasons, the idlea is hard
to implement.

In the United States, the Communica-
tions Decency Act that took eﬁecr in
Fehnmy 1996 with the aim of regulat-
ing “coarse information” on the Internet
was ruled illegal by the Federal Su-

preme Court in June 1997.

As for checking at the user level,
providers have drafted rexulahons ona
voluntary basis and secured the consent
of home page owne: re. They must
pledge not to interfere ‘\n peoples’ lives
orto .

But it is difficult to check all home

em,
many change their contents daxl)

Whnle the idea of imposing legal con-

trols to cope with Net crimes is under

study at home and abroad, enhﬂhtened

selfcen: is the o1 nly course that is

s American

it Armeri arg‘ninﬁons is-

sued warnings last year agsinst access-

ing Web sites that demanded exorbitant

fees for their service, and about a sharp

mcreumeom swindles involving retire-
nt

In Japan, the National Consumer In-
formation Center tast spring released

user level.

Checking at the trlnsmlsswn level en-
tails reading the subs of messages.
‘This involves the dlﬁﬁculty of decipher-
ing coded information and risks violat-

jinary figures on problems con-
sumers had encountered related to
tnnnmo

‘The Internet is certain to become part
of the social infrastructure in the 21st
century. The following four points

should serve as a yardstick for introduc-
mg regulmans to make it a system that
scd without fear.

n's(. e kind of rules that reflect the
real world's laws should be establish-
ed—rules that have stronger binding

an a i reed by
punitive provisions. Because of national
‘borders and cultural barriers, working
out such rules is a tough proposition.
‘They will have to be drawn up ugh a

of starting with maters that are
close at hand and going lhmulh are

ted trial and erro;

peal
Semmﬂy, a mechanism lor monitor-
to the rules shou]
tablished 1t shnuld be a stronger sys-
tem for surveillance than the voluntary
regulations of providers.

Such surveillance will require the
technology to send Internet police—
some form of “virtual” police officers—
patrolling through cyberspace. Under
such surveillance, it will become possi-
ble to regulate home pages parents
want to keep out of the sight of their
children. With no regulations in place
now, elcmenhry lnd Jjunior 0ol
children can anything.

Thirdly, schoolchlldren should be
taught information and communications
ethics as part of moral education from
the early years of elementary school

It may be a good idea to teach such
ethics in the time set aside for “compre-
hensive study,” provided for in the new
course of study that the Education Min-

istry proposes to implement after 2002.
ltnmolaltm teaching such ethics

Fourthly, appropriate Net counseling
offices should be opened to help those
who are about to lost themselves to a
d: world of

langerous
the Internet as they try to escape reality.

lnbghmimgmmmlephmemun
seling offices and counselors make
themselves helpful in the real world, the
establishment of such services on the
Net seems essential if only to prevent a
recurrence of cases where poison is ac-
quired over the Net.

These ideas are offered mainly with
the aim of promoting the introduction of
regulations. On the other hand, some
enthusiasts believe that the [ntemzl
should be kept free of regulatior

‘What is necessary now is to work for
the creation of 4 forum where represent-
atives of the two schools can exnlon: a
better direction in which to

For those who live in t.he real wurld
the Internet is a convenient instrument
that offers a virtual world. The question
is how each of us will acquire the wis-
dom to get along with the bright and
shadowy sides of the Net.

How we address this task holds the
key to the creation of a healthy informa-
tion society in the 21st century.

The author is professor of information
and communications systems at Tohoku
University.
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b et the different cells,
wmummwumuw ‘m:yndddnuqd&en-hnly
T M\ cells aranging themsetves oa the inser and outer layers of an
"P ook Mﬂdchm o )
<8 vl “The images of these with g
X about hydra development n‘M,Iylh‘l-

B other
Giazier, # biophysici &t Notre Dame University in South Bend, Ladians.
Bt he say» that refinemests of the technique could prove extramely
m;«mdwm'dmmm?x’gw "Sl‘d:y?l
Glazier. "Nobwylbe-‘-dyneﬂucu.buvbsuumm-
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Rebirth of the Hydra

S . " p i
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U b celts hat belong to its inaer layers from those that beloag outside. * laskaaaw Cabon. 13 28 Sty of Bickeicat Ssems.
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suud-h; n-lhemanTM University io Sendai, Japan, who Related links from the article above: M
srodies how complex forms and processes e fram the inseractions of i hMy
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" Sawads wanted to see th process - "
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* the Advanced T R 1999 The Amurican ot Sai
Lsborsaries of Nippon Steel Corp. in Kawasali- torned to NMR, which ". AAAS Screscr
can identify m of atomic nuclei ir response to in
ied magoetic Gelds. But they found that conventiooal NMR metbods m (INSCGIGHT] [More News]

- cum'xmnﬂmmiuwﬂ:fmmwmhmmm

‘ have extremely similar magaetic properties. Instead, 1he team refioed & M "
p-\mh‘ml_... When =
or 1 9ed to vary th fi
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letters to nature

Nature 398, 307 - 310 (1999)

~ Macmillan Publishers Ltd.

Evidence against 'ultrahard' thermal turbulence at very high Rayleigh numbers

JAMES A. GLAZIER, TAKEHIKO SEGAWA, ANTOINE NAERT & MASAKI SANO

Several meones predict that a limiting and universal turbulent regime—‘ultrahard’ turt I hould occur at large Rayleigh numbers (Ra, the ratio between thermal driving
and viscous dissipative forces) in Rayleigh-B?nard thermal convection in a closed, rigid-walled cell. In this regime, viscosity b negligible, g driven
buoyant plumes transport the heat and the thermal boundary layer, where the temperature profile is linear, controls the rate of thermal transport. The ultrahard state is
predicted to support more efficient thermal transport than hard (fully developed) turbulence: transport efficiency in the ultrahard state grows as Ra!”2, as opposed to Ra%7

in the hard state. The d ofa to the ultrahard state has been claimed in recent experiments using mercury and gaseous helium. Here we report experiments
on Rayleigh-B7nard convection in mercury at high effective Rayleigh numbers, in which we see no evidence of a transition to an ultrahard state. Our results suggest that the
limiting state of thermal turbulence at high Rayleigh numbers is ordinary hard turbulence.

Ltd 1999 F No. 785998 England.

” Nature ~ 1 PL
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