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Abstract: | introduce "The Periodic Table of Expertises\' (Collins and Evans 2007). The classification is driven by the idea of tacit knowledge. Its
most important division is between the expertise of those who have acquired tacit knowledge pertaining to a specialism as a result of social
interaction with the relevant specialist community and those who use only "ubiquitous tacit knowledge\' to acquire specialist “information\' through
their reading. | ask whether electronic communication blurs this dividing line; it does enable a huge increase in access to information. | conclude
that electronic communication makes no profound difference but | try to explain why it might be thought to change things. Electronic
communication can be understood only if we also understand the prior social relationships of those using electronic media.
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PART 2: (s/ides 28-37) New analysis of tacit
knowledge (and a note on artificial intelligence)



Structure of talk

PART 1: (slides 4-26) Introduction to Studies of
Expertise and Experience (SEE) and the
Periodic Table of Expertises

PART 2: (slides 28-37) New analysis of tacit
knowledge (and a note on artificial intelligence)

PART 3: (s/ide 39-40) What difference does the
internet make?



PART 1

Introduction to Studies of Expertise and
Experience (SEE) and the Periodic
Table of Expertises
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Origins of This Programme of Research

1) Worries about how to limit the tendency
to resolve technological disputes in the
public domain by passing more and more
responsibility to a wise public’ (the folk
wisdom view)
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Origins of This Programme of Research

1) Worries about how to limit the tendency
to resolve technological disputes in the
public domain by passing more and more
responsibility to a wise public’ (the folk
wisdom view)

2) Puzzlement about the nature of the
expertise of a sociologist doing fieldwork
with physicists — gave rise to the idea of
‘Interactional expertise’

Notorious paper in 2002 — The Third Wave
=== of Science Studies =



RETHINKING

Expertisg
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Rethinking Expertise
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Periodic Table of Expertises (PTE)

UBIQUITOUS EXPERTISES
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UBIQUITOUS EXPERTISES
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Periodic Table of Expertises (PTE)

UBIQUITOUS EXPERTISES

DISPOSITIONS Interactive Ability

Heflectmie Abiliy
SPECIALIST . SPECIALIST

Beer-mat Popular Primany Interactional Contributory
EXPERTISES Knowledge Understanding Soume Expertise Expertise
Knowledge
FPaolimamphic
Mimeomophic
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University of Chicago Press
2004

30-year case study: 870 pages

www.cardiff.ac.uk\socsi\gravwave

Gravity's )
Shadow or Google Harry Collins
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Interactional Expertise

Can you learn a domain
language without the
domain abilities?
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AZ)Yes, unlike cylindrical bar detectors which are

Q2) Is a spherical resonant mass detector egually sensitive to radiation from all over the sky?

a direction perpendicular to the long aws.

most sensitive to gﬁa‘cf“itational radiation coming from

B.’Z) Yes it is.

(23 ) State if after a burst of pravitational waves pass by, a bar antenna continues to ring and
mirrors of an interferometer continize to oscillate from their mean positions? (onfy motion in the

reflevant frequency range is important).

interferometer will not continue to oscillate.

AJ)Bars will continue to nng, but the mirrors in the

53) Bars continue to ting; the separation af
interferometer mirrors, however, follows the
pattern of the wave in real time.

A3} Yes, but you should analyse the sum of the

5) A theorist rells vou that she has come up with a theory in which a circular ring of particles
are dispiaced bv GW so thar the circular shape remains the same but the size oscillares abour a
mean size. Would ir be possible to measure this effecr using a laser interferometer?

strains in the two arms, rather than the difference.
You don't even need two arms to detect GWs,
provided you can measure the round-trip light trawvel
time along a single arm accurately enough to detect
small changes in its length.

B5) It depends on the direction of the source.
There will be no detectable signal if the source lies
anywhere on the plane which passes through the
center station and bisects the angle of the two arms.
Otherwise there will be a signal, maximised when

the source lies alr:ang one or other of the two arms.

Q6) Imagine the mirrors of an interferometer are egually bur oppositely (electrically) charped.
Could the effect of a radio-wave on the interferometer be the same as a gravitational wave

-

AQG) In principle you could detect the passage of an
electromagnetic (EM) wawve, but the effectis
different than fora GW. Unlike EM waves, GWs
produce quadrupolar deformations. A typical EM
wave would change the distance in only one arm
while a typical GW wave would change the distances
Dirﬁ:r(fmu):gn(f_:(nnﬁosite ways) in both, so the differential signal

Fayr the FR oaoe vwroild be halFthat for o § ShE7

them. An EM wave could, however, produce noise

BG) Since gravitational waves change the shape of
spacetime and radio waves do not, the effect on an
interferometer of radio wawves can only be to mimic

the effects of a grawitational wawe, not reproduce

which could be mistaken for a GV under the
circumstances descrnbed.
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Q5) A theorist tells vou that she has come up with a theory in which a circular ring of particles
are displaced bv GW so thar the circular shape remains the same but the size oscillates abour a

mean size. Would ir be possible to measure this effecr using a laser interferometes?
A3) Yes, but you should analyse the sum of the

B5) It depends on the direction of the source.
strains in the two arms, rather than the difference. | There will be no detectable signal if the source lies
You don't even need two arms to detect GW¥s,

anjrwhere on the plane which passes thrr:lugh the
pmvir:led you can measure the rcuunr:i—trip light travel |center station and bisects the angle of the twwo arms.
time along a single arm accuratel? enough to detect

Otherwise there will be a signal, maximised when
the source lies ah:ung one or other of the two arms.
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small changes i its length.
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Could the effect of a radio-wave on the interferometer be the same as a pravitational wave?
AQ) In principle you could detect the passage of an

BG) Since gravitational waves change the shape of
electromagnetic (EM) wawve, but the effect is spacetime and radio waves do not, the effect on an
different than for a GW. Unlike EM waves, GWs |interferometer of radio waves can only be to mimic
produce quadrupolar deformations. A typical EM

the effects of a grawitational wawe, not reproduce
wave would change the distance in only one arm  |them. An EM wawve could, however, produce noise
while a typical GW wave would change the distances which could be mistaken for a GV under the
)irﬁﬁmu):gff_:(nnﬁo site ways) in both, so the differential signal

circumstances described. | R
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Q5) A theorist tells you that she has come up with a theory in
which a circular ring of particles are displaced by GW so that
the circular shape remains the same but the size oscillates
about a mean size. Would it be possible to measure this effect

using a laser interferometer?

AS) Yes, but you should analyse
the sum of the strains in the two

arms, rather than the difference.

In fact, you don't even need two
arms of an interferometer to
detect GWSs, provided you can
measure the round-trip light
travel time along a single arm
accurately enough to detect
small changes In its length.

anananananananan

B9) It depends on the direction of
the source. There will be no
detectable signal if the source
lies anywhere on the plane
which passes through the
center station and bisects the
angle of the two arms.
Otherwise there will be a signal,
maximised when the source lies
along one or other of the two
arms.
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Different arrangements of GW

imitation game

GW scientist
Collins

Lay person
Astrophysicists and Astronomers [Non-GW]

G BT L GW

ANWAWA
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Different arrangements of GW
imitation game

GW scientist
Eomns Chance
ay person _
Astrophysicists and Astronomers [Non-G\W] ldentffy
Evans GW - — i
GW C GW C GW - GW =
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GW C GW C GW - GW E
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Experimental configurations
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Experimental configurations
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Who's sighted?

How accurately would you say a human can judge the flight of a tennis ball. | mean. would you
say they could tell the difference between touch the line and 1mm out 2mm out 1 cm out. 2

cm out. or what. and what would it depend on?

| think often a tennis player is not in a position to

it would depend on the speed the ball was
judge accurately as they are not usually travelling and the position of the judge relative
parallel with the line. [ think that if you set to the line and obviously the closer the ball is
up a test for a line judge with two balls one the line the harder it would be to make a
which landed on the line and one which judgement. So you would have to judge each
landed 1mm away from the line, | don't think call on an individual bases as there are a lot of
they could tell the difference. If you think factors.
how small 1mm is then it would be so hard

for them to judge.
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Who's blind?

sometimes on the internet, mostly |
get assistance in the local
supermarkets.

They mostly admire the dog first.
Some adopt a very motherly
approach to taking care of me.
These often then say how
wonderful | am that | manage so
well. Others seem not to notice
which is very refreshing.

Pirsa: 08090033

How do you do
your food
shopping?

How do sighted
people react
towards you

when they meet

you for the first
time?

| tend to go to the same
places each time and [ try to
get people to help me. Itis
easier if | can order over the
phone and have it delivered.

They don't know if they ought
to wait for me to make the first
move. They always ask me
the same questions.
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Outcome graphed
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Periodic Table of Expertises (PTE)

UBIQUITOUS EXPERTISES

DISPOSITIONS Interactive Ability
Heflectve Ability

SPECIALIST
MMEE

Heer-mat Popular Frimany .nteractmnal Lontnbuor‘y

EXPERTISES Knowledge Understanding Soume Expertise Expertise
Knowledge
_P olimomhic
Mmeamomhw

META- EXTERNAL | INTERNAL

Ubiquitous Local Technical Crom i and Heferred

EXPERTISES Discrimination  Discrimination  Conmoisseurship  Discrimination  Expertise

META-
CRITERIA

Credentials Experience Track-Record
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Referred Expertise

“They Give You the Keys and say
Drive It!” Managers, Referred
Expertise, and other Expertises

Harry Collins and Gary Sanders
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Referred Expertise

“They Give You the Keys and say
Drive It!” Managers, Referred
Expertise, and other Expertises

Harry Collins and Gary Sanders

INTERACTIONAL EXPERTISE TOO

This whole art of sensing the wavefront distortion and doing the mathematics to
unfold the correct corrections, is an extremely arcane field... But I've found that,
remarkably, what you call interactional expertise was not hard to achieve. | couldn't
design an adaptive optics system but | really do after six to nine months in the field, |
really do understand the different kinds of adaptive optics in the field and the way
that they work and | can draw a schematic and define the algorithm, and understand
the technological readiness of the different techniques . ..

if someone said to me, 'OK Sanders, we agree with you, now go and design a
riariednjugative adaptive optics system,’ | couldn'tdo it. | couldn't sit dowrrefe

wamrtte 1t the Aar1atiaR e



Referred Expertise

“They Give You the Keys and say
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Interdisciplinarity

Trading Zones and Interactional
Expertise

Harry Collins, Robert Evans, Mike
Gorman
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Interdisciplinarity

Trading Zones and Interactional
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Harry Collins, Robert Evans, Mike
Gorman
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Joe Weber with cylindrical bar
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In late 1960s and early 197/0s
claimed he had seen
gravitational waves with a bar

detector (c $100,000)
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Interdisciplinarity

Trading Zones and Interactional
Expertise

Harry Collins, Robert Evans, Mike
Gorman
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Joe Weber with cylindrical bar
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In late 1960s and early 1970s
claimed he had seen
gravitational waves with a bar

detector (c $100,000)
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Joe Weber with cylindrical bar

In late 1960s and early 197/0s
claimed he had seen

A i ’;:}“ gravitational waves with a bar
L Sy kel ™" detector (c $100,000)
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Joe Weber with cylindrical bar

Pirsa: 08090033

In late 1960s and early 197/0s
claimed he had seen
gravitational waves with a bar

detector (c $100,000)

By 1975 these claims almost
universally rejected but a new

field founded (c $240M initially)

Weber never accepted he was
wrong (died 2000)
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BS5) It depends on the direction
of the source. There will be no
detectable signal if the source
lies anywhere on the plane
which passes through the cente
station and bisects the angle of
the two arms. Otherwise there
will be a signal, maximised whei
the source lies along ape or
other of the two arms



Periodic Table of Expertises (PTE)

UBIQUITOUS EXPERTISES

SPECIALIST

Pirsa: 08090033

SPECIALIST
Primany Interactional Contributory
EXPERTISES kKnowledge Understanding Soume Expertise Expertise
Knowledge

Joe
Weber’s
1996

| publication

Page 61/134



Pirsa: 08090033

IL NUOWVD CIMENTD Voo, IILE, N & ngmo 1906

Search for correlations of gamma-ray bursts
with gravitational-radiation antenna pulses
J. WesEnr and B. Ranag
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iricwvate il 25 Maggin 1996 revisieapo d (2 Gennme 1996 spprovate il i6 Febbesio 1996)

gravitatinond-rudintion antennas. For the fSrat S0 burst times whick were stidied, it
= pheerved that ssther the Linpest or secomd- largest gravitooons)-redbation detector
pulse peak serurs within 05 & of the gamen-roy barst trigger time for 20 of the 50
gmmmma-ray bursts, for the larger of the two gravintioss] antennzs. The

that the correlstions are accidental is sstimnbed 5 sppeosimacely 6 1075

PACS 963081 - Refstority and gravitation.

1. - Introduction

The First BATSE Gomma-Ray Burst Cstalog begins with the sigtement thar - [n
Iﬂtil‘_m:‘ﬁh.th-mﬂmhﬁm-_tulk—a.
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Search for correlations of gamma-ray borsts
with gravitational-radiation antenna pulses

J. WesER and B. Rapag

Summary. — Gravitational-radiation-antenna outputs were plotted, for 20 s periods
which included one gamma-ray burst trigger time. Data were obtained for two
gravitational-radiation antennas. For the first 80 burst times which were studied, it
is observed that either the largest or second-largest gravitational-radiation deteetor
pulse peak occurs within 0.5 s of the gamma-ray burst trigger time for 20 of the 80
gamma-ray bursts, for the larger of the two gravitational antennas. The probability
that the correlations are accidental is estimated as approximately 6-1077.

PACS 9530Sf — Relativity and gravitation.

P MR, RS DAMICTALILGE M S SN LRS- WReNl VDU T, N SECond CAannmed
"!wrtbdll-lfﬂrm-‘-'n‘ihr-dmm 1700 by muass. gravitational-radistion antemna with : /
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Search for correlations of gamma-ray bursts
with gravitational-radiation antenna pulses

J. WERER and B. Rapag

Summary. — Gravitational-radiation-antenna outputs were plotted, for 20 s periods
which included one gamma-ray burst trigger time. Data were obtained for two
gravitational-radiation antennas. For the first 80 burst times which were studied, it
is observed that either the largest or second-largest gravitational-radiation detector
pulse peak occurs within 0.5 s of the gamma-ray burst trigger time for 20 of the 80
gamma-ray bursts, for the larger of the two gravitational antennas. The probability

that the correlations are accidental is estimated as aEEruﬁmatelz G-107.

PACS 95.30Sf — Relativity and gravitation.

R MR R DAL AL G RN LAECR-WLIEER] VIMOUUDD CIIImDeT. I NE SeCOna0 CRamnel
recorts data for an carber-design 1700 kg mass gravitational-radiation antenna with - /
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Primary Source Knowledge and Technical Decision-Making:
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Primary Source Knowledge and Technical Decision-Making:
Mbeki and the AZT Debate
Martin Weinel

Mbeki had only primary source knowledge obtained from the
iInternet

... many in our country have called on the
Government to make the drug AZT available in
our public health system. ... There ... exists a
large volume of scientific literature alleging
that, among other things, the toxicity of this
drug is such that it is in fact a danger to health.
... To understand this matter better, | would
urge the Honourable Members of the National
Council to access the huge volume of literature
on this matter available on the Internet, so that
all of us can approach this issue from the
L2¥¥1& base of information. =
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Mbeki had only primary source knowledge obtained from the
internet

... many in our country have called on the
Government to make the drug AZT available in
our public health system. ... There ... exists a
large volume of scientific literature alleging
that, among other things, the toxicity of this
drug is such that it is in fact a danger to health.
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Only those who had personal contact with
another successful laser builder managed
to build a working model
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Who learned to make one

Only those who had personal contact with
another successful laser builder managed
to build a working model

Those who used the literature alone failed
even though they built something that
followed the circuit diagram

To make the laser work — to make concrete
smoke — one of the team had to spend
time with people who could already do it
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Explicability of contingent TK

Jncognized knowledge Science gets done
-oncealed knowledge Some people become less secretive
lismatched saliences Some people get to know other people better

<nowledge elicitation for expert systems is the attempt to make all
the grey become white

-l cCan't ever be achieved for social and logistic reasgns.
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The terrain of tacit knowledge
Polanyi and the bicycle

nis does not mean that | can tell
ow | manage to keep my
):alance on a bicycle... . | may
ot have the slightest idea of
ow | do this, or even an entirely
vrong or grossly imperfect idea
f it, and yet go on cycling ...
netrifefP. 4] Polanyi, M., The

g e e T ey e [ e e ey
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The terrain of tacit knowledge
Polanyi and the bicycle

liven angle of imbalance a we
nust take a curve on the side of
ne imbalance, of which the
adius (r) should be
roportionate to the square of
ne velocity (v) over the
mbalance r~v2/a [pp. 6—7]
‘olambod]., The Logic of Tacit
nference.
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liven angle of imbalance a we
nust take a curve on the side of
ne imbalance, of which the
adius (r) should be
roportionate to the square of
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From tacit to explicit
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The tacit enters collective life
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PART 3

What difference does the internet make?

Pirsa: 08090033 “Page 118/ 1“



Bandwidth of electro-mechanical
communication

Pirsa: 08090033 "Page 119/
CEMEETHE
SOINCE



Bandwidth of electro-mechanical
communication

Books/letters/papers

Telephone
Email

Internet

Pirsa: 08090033 "Page 120/
CEMIETHE
SOENCE



Bandwidth of electro-mechanical
communication

Books/letters/papers
Telephone
Email

Internet
Computer information storage and transfer

AAAAA



Bandwidth of electro-mechanical
communication

Books/letters/papers
Telephone
Email

Internet
Computer information storage and transfer

Video conferencing

Pirsa: 08090033 “Page 122/ !h
CEMETRE
SONACE



Bandwidth of electro-mechanical
communication

Books/letters/papers
Telephone
Email

Internet
Computer information storage and transfer

Video conferencing
Virtual reality

ttttt



Bandwidth of electro-mechanical
communication

Books/letters/papers
Telephone
Email

Internet
Computer information storage and transfer

Video conferencing

Virtual reality
Brain in vat

ttttt



Bandwidth of electro-mechanical
communication

Books/letters/papers
Telephone
Email

Internet
Computer information storage and transfer

Video conferencing

Virtual reality

Brain in vat

Artificial society (The Matrix)
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The internet, expertise and tacit
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Finding more on the PTE and more

www.cf.ac.uk/socsi/expertise
Or Google Harry Callins Expertise’ and look for All@SEE

Harry Collins and Robert Evans

RETHINKING

Expertisy

Rethinking Expertise

University of Chicago Press

2007
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