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Scientific understanding has probably | (a) more in the past 50 years than in

all previous history. Its applications have made our lives | (b) . Increasingly,

however, we recognize unintended | {c) consequences of our well-intentional ac-

tivities.

In the United Kingdom, and in Europe more generally, every week seems to bring

a new ! (d) | report, or debate on “science and society”. And a good thing too. [
believe we need to do a better job of deliberately asking what kind of world we want
- subject to the opportunities offered by scientific advances and the constraints that
science clarifies — rather than just letting thmgs happen A recent | (e) shows
that 84% of Britons think that “scientists and (f) make a valuable contrz‘outlon
to society” and 68% think that “scientists want to ant to make life better for the average
person”. But the real issue, as the same | (g} showed, is that roughly 50%
thought that the pace of current scientific advance was too fast for (h) to
keep up with through effective | (i) and regulation. So how best to conduct the
dialogue, as old as democracy itself, between government | (j) and the public in

complex scientific areas, in a way that fosters trust?

1 begin with the principles set out by the UK office of Science and Technology
into the history of bovine spongiform encephalopathy®!: Consult widely and get
the best people, but also make sure dissenting voices are heard; recognize and admit
uncertainly; and above all, be open and publish all advice. Try to separate risk
assessment from risk management, and aim at management that is proportional to
the risk involved. Whenever possible, make the facts and uncertainties clear and leave
it to individuals to choose {for instance, whether to eat beef off the bone or not).

All this is easier said than done. Even when risk can be assessed, people’s subjective
views may be different (people feel that cars are safer than trains, even though they
are more than a hundred times more dangerous). (7) £ LT, WX LELIEEER
ORZORICHY, VA7 ZHAT D UbEERRY, #,, K%, 74 XEME2 R
YEBL, BLSL AR ESERECELR TS DD, ELTRFEL b TH
H—BHRICE 5T, ZOZ LRBICZELIEY, Itis easy to say “let all voices be




heard”, but many will bring other agendas to the debate, and the resulting babble
of voices is uncomfortable for a civil servant used to confidential, anonymous, and
consensual advice to a minister. However, these admitted and awkward costs of wide
and open consultation, and of open admission of uncertainty, are outweighed by their
trust-promoting benefits. And anyway, the world that deferred to anthority, advised
by confidential cabals, has gone. I do not mourn its passing.

I see the recent UK debate and decision about extending the limited use of embry-
onic stem cells®? from research on human fe:tft.ilitg,fEE 4 to other specified therapeutic®®

uses as a model for the () above principles in action. There were three years of

wide-ranging debate, engaging scientists, lawyers, ethicists, patient groups, aund the
general public in its many forms. Then free votes (not constrained by party posi-
tions) in both the Lower and Upper Houses of Parliament, against a background of
lobbying for and against; much technical information and misinformation; medical
benefits for some; and ethical anguish for others. Clear decisions (by more than 2to0
1 in both houses) were made to allow the research to proceed, under well-specified
constraints. (7) This is democracy in action, notwithstanding the complexity of the
science. T adapted from Science 292 2001.

& 1:bovine spongiform encephalopathy—4-EMREIE (Vb BIEAR), & 2:7 4 XEM—quiz
shows, ¥ 3:embryonic stem cells-EE§3#Ea, ES #8818, ¥ 4:fertility— UM, ¥ b:therapeutic—
Bmo '

(i) (8) 5 (§) ETOEMITIL, DLTOEOBEANSOREL D, BREE (FLE
BEEOMAZZ L b H D), ' .
1) policymakers, 2) engineers, 3j poll, 4) committee, 5) better, 6) shrinked, 7) over-
sight, 8) expanded, 9) worse, 10) adverse, 11) effective, 12) government, 13) election,
14) scientists

(i) T8I (7) BERETL,

(i}  TFH#E (1) BHELAT ‘principles’ & i3ih, AXRB CHEBICHEBEWTL,
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Time spectroscopy involves the measurement of the time relationship between two
events, A particularly difficult problem in timing is to obtain a logic signal®! that is
precisely related in time to the event. Some type of time pickoff circuit®? is employed
to produce a logic output pulse that is consistently related in time to the beginning
of each input signal.

To understand the use of timing electronics it is important to understand some
of the problems associated with timing. Three iniportant sources of error ¢an occur
in time pickoff measurements: walk, drift, and jitter. Walk is the time movement
of the output pulse relative to its input pulse, due to variations in the shape and
the amplitude of the input pulse. DrLft is the long-term timing error introduced by
component aging and by temperature variations in the time pickoff circuitry. Jitter
is the timing uncertainty of the pickoff signal that is caused by noise in the system
and by statistical fluctuations of the signals from the detector.

A leading-edge method, which is the simplest means of deriving a time pickoff signal,
produces an output logic pulse when the input signal crosses a fixed threshold level.

A primary disadvantage of this technique is that the time of occurrence of the output
pulse from a leading-edge trigger is a function of the amplitude and rise time®? of the
input signal. This time walk relationship restricts the usefulness of the leading-edge
trigger as an accurate time pickoff device to those applications that involve only a
very narrow range of input signal amplitudes and rise times. '

{(adapted from EG&G ORTEC catalog)

I 1:logic signal BIR{E S, & 2:time pickoff circuit-# 4 2 > /BB AKIEE, & 3irise time-3r
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