for frzends alumm and alumnae
. of the Department of Phll()sophy, :
'JThe Umverrzty OfMlChlgCll’l Ann Arbor :
sy Fall 200]

Dear Frrends of the Depa : ment:_

: ounte‘d his long asso-

maang phrlosophlcal ac~’ ~
some of the flavor of the event as ‘

C 1nell Umvers1 y Profe S or erson 8 maJor teachmg and re.

~ search areas are metaphyslcs and the philosophy - of science.

r ndebates between physlcahsts (who hold'

that only physrcal thrngs exrst) and their opponents $pecifically,

it “‘supervemence and fundamental. physlcal:’f’:\y
‘authorof, among otherthmgs “How Superduper‘ =

upervemence Have to Be?” (Yes you read

o that rlght ): We are very happy to have Professor Wilson arnong‘f
Sous and look forward to her participation in the Department. =~
: Lamalso dehghted to have no faculty: depa1tu1es to report by
st n tact Wwe arenow begmmng to experrence an olhce crunch We
L should wrsh for such problems! - - ‘
On: the faculty honors front, I mentloned Lauy Sklar sand .
, ‘Allan Gibbard’s successive APA presrden01es already. In addi- -
tion, Peter Railton was awarded the John Stephenson Perrin Pro--

"fessorshrp by the College of LS&A, whrch he takes up this Sep-

- tember. Also this September, DavrdVellemanbecomes aJamesB.
~and Grace J. Nelson Prolessor of Phrlosophy (along with Ed
, Curley, who contrnues) And Lours Loeb and Rich: Thomason B

o have been named James B and Grace L Nelson Fellows Last =
. \Scptember Ken: Walton maugurated the Charles L. “Stevenson i
. Lolleglate Professorshrp witha lecture trtled “In Othe:
. ,Thls year he wrll present three more lecturers as the Romanell' :
Phi | Beta Kappa Professor in Phrlosophy The Romanell Profes— L
7 ”sorshrp is awarded through‘ a national competrtron sothisisa
i ,Very hrgh honor for Professor Walton who was “also elected /‘ i

hllor()pherr Annual
publrshed in phr- : s

S : her of: Mrchrgan phi osophers who are Fellows of the Amerlcan‘ y
o Academy Fdwln Curley, Stephen Darwall Allan G1bbard Donald oo

trators was a Wonderful alfarr J oseph Dwarhy and Grace Lim

were each awarded the Wllham Frankena prize for excellence in
“'the phrlosophy concentration. - This was ‘thie first trme that two.

: ‘Frankena prizes have been § grven ‘but we found it rmpossrble to.. :
'choose between these two superb students. The Haller Prize for
the best papers submrtted in undergraduate Phrlosophy courses

this ‘year:-were won by Seth Yalcin and Joe Dwaihy (who won in

~ both Fall and Winter terms) Honors theses wWere: wrrtten and :
~ defended by Amy Burke, Sarah Goldfein, Chris Haufe, Marcos
.+ Mendoza, Anthony() Rourke, and Hilary Rosenberg, Congratu»’ B

latlons t0.a11 2001 Phrlosophy graduates' -

Last year also was a yecu of remvrgoratron of the Undel~ ‘

~'graduate Ph1losophy Club, which sponsored a number of drs— 3
lcr ssions. and a ve1y successful debate about the 1at10nalrty of -
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~belief in God. The undergraduate phrlosophy ]ournal 1) he M ete-.
s ,ortte -also’ publrshed its. second 1ssue Check 1t out e
S S the Wmter lerm in Ann Arbor. In addition to a seminar and an 2
AsT mentloned brrefly above both the Phllosophy con~[ o
L centratlon and the new Phrlosophy mrnor seem to be doing. veryf 5
: well. Last year saw the first fruits of some changes enacted inthe
et concentratlon the previous year We now requlre our concentra» :
. tors to. have an undergraduate seminar. To make that poss1ble for. ..
a growmg number of conceéntrators, we ‘scheduled two sectrons, :

‘www.umich.edu/~meteorit/ -

Cof Ph1losophy 402 (Undergraduate Semrnar) whrch filled nicely.

~.'The students seem to appre(;late this new opportumty for inten- & .
LTsive phllosophreal engagement w1th a laculty member and thelr o

peers S

N ,(“Truth asa Pretense A Deflat1onary Account of Truth- Talk”)

i Let me also list the remarkable collectron of mstrtutrons our Tt
i students w1ll be assumrng teachmg posrtrons at this fall: Amherstf', '
P 7‘\ College (Nrshr Shah tenure-track), Claremont- McKenna College‘f
L (Ted Hinchman, tenure—track) College of lelram and Mary (James
o ,Woodbndge one-year), Iowa State Umverslty (Peter Vranas, ten{
Cures track) Ithaca College (Cra1g Duncan three-year), Simon’s :
A ’Rock College (Sam Ruhmkorff tenure track) Unrversrty off’
S Pittsburgh (Andrea Westlund tenure track), Unrvelsrty of ‘San

o Dlego (Greg Walski, post~doc teachmg), and Western Mrchrgan

, V‘Umversrty (Marc Kelley, tenure- track) Also Robert l\/[abrrto wrll
= Jom ouf. teachlng statf at Mrchrgan for thrs year, ‘ .
iy Promment among graduate students winning honors last e
o yearvvere Charles Goodman andBlamNeufeld whowonRackham = [
S * Pre- doctoral Fellowshrps to: support therr d1ssertatron work. - =
S Charles is workrng ona fascmatmg project on metaphysrcs and; e
R _‘Buddh1sm and Blain is writing on debates about - political liberal-
- ism, especially in relation to educanonal pohcy The Charleg S
- Stevenson Award for the outstandmg candrdacy dossier of 2000
= 'was won by | Bruce Lacey. The John Dewey Award for excellent
- graduate student teachmg was won by Peter Vranas. And Katie =
~ McShane won an Outstanding GSI (Graduate: Student Instruc-
for) Award presented by the Raekham Graduate School throughf
Lo acampus -wide competition. . : S
, As has become our custom, the graduate students orga~ o
: 'nrzed Tast year’s Sprmg Colloqurum which wasa 501 annrversary '
celebration of W.V.0, Qurne’s“Two Dogmas of Emp1r1crsm Steve i
‘Peterson put together an amazing group of speakers—»—Grlbert -

Harman of Princeton, and Paul Boghogossran and Chrrstopher

Peacocke of New York Umversrty—and Steve commented, along
. with Greg Sax and Jim Bell. Tt was really an extraordrnary event,
. for wh1ch Steve and the othe1 g1 aduate partrcrpants deserve great nE

t credrt

Last year was also a very. successlul yea1 in the graduate :
. program To glve you some 1dea of the intellectual vitality and
- breadth of our graduate students work let me Just list the au! .
- thors and titles of the nine completed drssertatrons I referred to -
~above: Peter Gibbard (*Anti-Realism, Anti-Holism, and Rejec-
o tron”) Robert Mabr1to (“Studles in Drsagreement and Inconsis- (
e tency”) Sam Ruhmkorff (“The Rehabrhty of Inference to the Best G
' Explanatron”) Nishi Shah (“Thmkmg Fhrough Belief” ), Peter .
" Vranas (“Respect for Persons -An Epistemic and Pragmatrc In- (R
vest1gatron”) Greg Walsk1 (“Descartes Doctrme of the Creatron' :
. ofthe Eternal Truths”) RlvkaWemberg (“Procreatrve Justice: A
Contractuahst Approach”) Andrea, Westlund (“Selﬂessness and; ‘
s Responsrblhty for Self The Impheauons of Deference for Au-
-ftonomy, Shared Agency, ,and Love?), and James Woodbrrdge T

SHICCI‘ClY, 2 5

& ;Stephen‘Darwall
E \Charr ‘

" Last year s Welnberg Drsnngurshed Vrsrtmg Professor was
Adam Morton, a drstmgurshed phrlosopher of mmd who spent.,

undergr aduate course ol the phrlosophres of language and mind;

Professor Morton dehveted the Weinberg Lecture on the moral .~
o dlmensrons of common- sense psychologlcal knowledge The
L occasion included the presentatron of a medal by the Dean of the

College of L. S&A Shrrley Neuman, to Marshall Wernbex g inap-
. preciation for h1s grft of the Professorshrp We were especrally,
f grateful that Marshall took the occasion to say some srmply n-

spiring words about the value of phrlosophrcal educatron and 1ts e

g rmportance to the culture.

“In-addition to the Wemberg and Ken W"tllOl’l s Stevenson e

L ectures and the Spring Colloquium, we hada full plate of other‘ ‘

phrlosophrcal events, including two- Nelson week- long. visitors

" (Philip ] Kitcher and J oseph Raz), and flequent talks on Frrday af-

= ternoons, 1nclud1ng Graeme Forbes, Alison'Simmons, Delia Gralf 5
David Lewis, ‘Thomas E. Hill, Jr., Nancy Cartwr 1ght and David R

' ",'Chalmers Last year’s Fanner Lecture was given by the distin- -
{gurshed Cambndge economrst Partha Dasgupta on the economic -

g analysis of environmental pohcy and ecoromic. development,‘ :

Symposiasts included Jeremy Waldron, legal and political phi-

- . losophy, Lolumbra Debra Satz, pohtrcal phllosophy, Stantord and . e

o T. N Srrmvasan economies; Yale W

_ Well, that’s about it for news. T hope you wxll en]oy Lawrence

5 ',.‘Sklar’s “Naturalism and the lnterpretatlon of "lheorres,” which
. follows Fmally, l 1nv1te you to join us on.the World Wrde Web
* . where you can see our new and- improved web pages thanks o
- David Velleman and the Phrlosophy Department staff, 1ncludmg]' g
g ‘p1ctures of laculty, graduate students and staft and fniews about‘f'/ s
oour undergraduate and graduate program www lsa umlch edu/
o phrlosophy N S \

5 Naturahsm and the Intierpretation of f heOrie's e

Naturallsm means many dlfferent thmgs to many ddferent; o .
people The varrety of it that I am concerned with here goes . -
o somethmg like this: “ltisan 1lleg1trmate pretensron ofphrlosophy 2

that it can present orders "to science. Metaphysrcrans think that -
“they can tell science what the limits are of acceptable ontologles o
“Epistemologists: believe that they can provrde science with the

appropriate 1ules for acceptmg and rejecting’ hypotheses And

philosophers: of language claim to tell the scientists what the
S :bounds of meanmgrul dlscourse are and how the screnttst §.con-

cepts atcrue their meanmgs But insofar: as these phrlosophers i

: pretend to base their own assertrons on reasomng that i is itself o k

outside the bounds of scrence and that is prior to science, they k
live a life of illusion. There srmply is'not and cannot be atfirst

-phrlosophy that can frnd its grounds outsrde the conclusrons of -
the best available science. and: that. can drctate to the scrences
- from a hrgher standpoint. . ~ '

To believe in fn st phrlosophy, it rs clarmed 1s not only to f"tll
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[intoillusion. Itis to mamtam a posrtron that throws roadblocks. i -
. into the path of | progressrve science. Time and time agam it s S
said, we. see the. pretensrons of phrlosophy berng used to im-

o pede the advance of science.

‘Fotan alleged example Cartesran phrlosophy demanded; -
} that our physrcal concepts eschew those referring to * ‘occult” .
Lo causal powers, that all causatron proceed continuously in space
e and that all'spatio- temporal relatronshrps be framed in terms of .
. the spatral and. temporal ‘relations among th1ngs and events"_, ‘
. But Newton invokes the latent potentrahty of all matter to'at- -~ ,
tract all matter. Worse yet, it appears; atleast on the surface, as;' -
'though this gravrtatronal attraction amounts to causal interac- -

tionata drstance Still-worse, 1t is Newton S famous: clarm that

s the basic laws of dynamlcs requtre the pos1t1ng of absolute . '

g reference frames for rest and motion and absolute scales of :
temporal congruence wh1ch f01 Newton imply the. falsehood
wofa relatromstrc account of space and time. For, how many .

e : decades dida prrorrstlc Carteslan metaphysrcs 1mpede the full -
Lo acceptance of the Newtonlan scheme desp1te the latter s as-
L toundlng screntlfrc Suc L i S

. Hereis another alleged example Wrth the acceptance of
' the Newtonran program it soon bécame a phrlosophtcal theme .+
 that many aspects of the new world-yview (now thought of as -~

ess?

- the “miechanical” view although that term was once reserved

o ,for Cartesianism) were estabhshable as a prioxi ph]losophrcal i
~ principles.. For an example there is the: fact that Kant comesf i
s y”awfu Iy close 10 tryrng to] estabhsh N ewtonlan dynamrcs and
- gravitational theory as a priori in h kMetaphyszcal Founda-
- Tfions. Some of the Energettcrsts especrally Duhem, would clalm] =
in the nineteenth century that'it was Just this metaphysrcal a -
: leading scientists down the’ garden path of .
e ﬂ,tryrng to discover mechanical models of the acther; instead of =
i 'srrnply formulatrng the general abstract phenomenologrcal laws
s }j;fof electrrc1ty and magnetlsm as an autonomous dlscrphne of

: prlorrsm ‘that’ was.

i ~in the gulse of cla1ms to demonstrate the unrversahty of causaw{ -
- tion (Ieibniz ¢ on sufﬁcrent reason, Kant on universal causatron)
" stood in the way of many. who ought to have 1mmed1ately and i

. enthus1ast1cally welcomed quantum mechamcs even if. that”l, L
: such unlversal causation.- Indecd even_,\ :
~the great Einstein, it s"argued ‘may have suffered trom the!' s

- theory. seemed to reJe '

o perrls to takrng f1rst plnlosophy too serlously

y - Within phrlosophy attacks on first: phrlosophy are often'{ .
L 7’taken up by ph1 osophers who can broadly be labeled “empiri-- -

o cists.” Tt was, after all, Hume who first starts telhng usaboul
- the ¢ sophrstry and 1llus10n that tradrtlonal metaphysrcs i
' amounts to, but who, at the same time, espouses S0 many. of‘

7. the typlcal empmclst themes: 1mmed1ate contents of sensation; -
o the accrual of meamng by. ostensrve defmrtron, generahzatron ‘ :

5 "from experrence by i 1nductron alone, the rejectlon of intelligibil-
ity to that which refers to ‘What al]egedly outruns the possrbrla gty

' Tjty of eprstemrc access, and soon.

~But the naturalists 1 am concerned with are adamant that ;
s empmcrsm 1tsell isjust.one more example of first phllosophy
“runriot. Like any other fnst phrlosophy it estabhshes its the-
ses on grounds that do not really advert to any contents of the -

- bestavailable scientific descrlptron of the world: And like 4 any

‘other first ph1losophy it:is Just as subject to claims of total -
;1lleg1t1macy (Do we commrt the Enquzry to the ﬂames" It{ ;

'Certarnly doesn t look like a 1ogrc text ora treatrse on mducttve
science. Can we really chmb thtgenstelman ladders that actually: -
2 don texist?) -

~ Worse yet, emptrtcrsm commlts the same hcmous cume of :

R : ,whrch the other first phrlosophres are ¢ onvmted It stands 1n the
' way of scientific progress, : :

Consrder the claims of some cogmtrve psychologlsts that it

was radical empmcrst presupposrtrons that led not only to philo-
"sophtcal log1cal behaviorism, but to the psychologlcal me thodola
“ogyiof behavlorlsm that for so long impeded the progress of a full- “"
, blooded cognltlve psychology, a psychology that legnnnately ) T
S ‘poslted such things as rnternal mental representatrons rn 1ts expla '
s '7natlons ot externally observable behavior.

‘Or: again: Although the Energeticists clarrncd that it was mccha« A -

: ‘nism promoted to the rank of first phrlosophy that nnpcdcd sci-

- “ence by leading many dlstlngurshed researchers onto the time =

~ wasting path of a search for a mechanical model of the acther, one
f‘could also C]arm that it was the Lnergetlclst $OWn empnlust first-
7phrlosophy that came close to: 1mped1ng the: developmcnt of one s
“of the. late nineteenth: century’s greatest scientific accomplrsh S
~meits, the Kkinetic theory of gases Empmcrsm led some to anti-
\atom1sm inatime when the posnrng of atoms was supportcd only S

o navery mdn ect manner by the laws of chemrcal combmatlon and :
by the, then h1ghly speculatlvc atomic 1nd kinetic: theory ofheati:

E There are, indeed, those who clalm that Bolt7mann s unfortunate

o depressmn and eventual sulcrdc were at Jeast in part Dbrought onj i '

by his fear that the screntrfrc communrty would neglect his work - S

o because of the phrlosophrcally motivated ob]ecuons to it launched' ’

by Duhem and others. Even if anti-atomism: hardly held up the s

; - progress of scrence at all (or for very long) wouldn 't that be crrme' S o
;’V?'enough if i it were legrtrmate to attribute the anti-atomists stance to’ G
ana prrorrstlc emprrtcrsm adopted as frrst phllosophyV

“If all first phllosophy, emprrrcrsm 1ncluded isnoton ly of dub1~

oous legrtrmacy but also bears the strong potentlal of standmg in
*the way of scientific progress when taken serrously, why rot'do
- without it entrrely‘? One way to de fang its: pretensrons mrght be :
o 10 reduce 1ts clalms toas ‘manner. of speakmg or a “convention- - -
o ally adopted framework ’ Then one could still talk in a phrlosophr{ Gl
- cal'vein, but would'have to always keep in mind that a e
alternatlve ways of talkmg would functron equally well. But even* S
7~I;'fthat approach has been subject to- clarms that it. has 1ts owna .
‘prrorrsm ‘at least to the extent that it thmks it can drstmgmsh the 1
: merely conventlonal ways of talkmg from the [¢ ntentful assch B
~t10ns 1nternal to science itself. - e L
: Why not 1nstead Just eschew anythrng hke frrst phrlosophy“ L
altogether . “Let sciénce: be science’”” And 1nsofar as there are o
. terms such as metaphysrcs eprstemology, or phrlosophy of e
(R language let them be nothmg but, at best, hononfrcs "tpphed to
o partrcularly large deepor especrally mterestmg bodles ofthecon- =
~clusions of science: itself. Insofar as we can ask phllosophlcal SR
©questions at all, their answers are to be sought in what our Dbest:
available science tells us about the nature of the world. Andif we -
o feel that scrence could never answer some phrlosophrcal question
“oor other we ought to reflect on what is either on our part anante- :
. cedent hmrtatlon upon our conccptron about what science mlght S
\ fbe, ora failure on our part to rcally have in mrnd a questlon whose L

import we truly understand.
If it s issues of eptstemology or of phrlosophy of languageu t
that we h"tve in mlnd then, presumably, many of the * mental

: apsychologrcal of socral orhngursttc scrences would be needed to S
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: : properly deal wrth the questrons asked But what if our ques~* i

~iitions are questrons of metaphysrcs‘7 We]l insofar as thrngs like: "

- the mrnd body problem are metaphysrcal presumably there too

everything the neurologist and psychologrst could tell us about
~“mind” would be relevant to answering the questions. Butif the.

”: metaphysrcal questrons -are questions about the fundamental
stuff of the world, Jincluding the world of the non-mental, then

- surely physrcs indeed foundational physrcs is the place to look

- for the scientific answers to the questrons Indeed, one promr- e
‘nent line has it that even if it is such questions as the existence of .
abstract ob]ects ~yniversals: or sets or. numbers = thatis in -

metaphysrcal questron the answers are to be found in founda-

- tional physics. What exists is what foundational physrcs says.
“exists or what foundatrona] physrcs presupposes as exrstrng‘

(modulo such emergent thrngs as mrnds)

There could be host of reasons for challengrng thrs ‘hatu-
'ralrstrc proposal But there is only one such objectron that Twill . -
be concerned wrth here. " We are to take as that whrch exists that -

which our 1undamental physical theories tell, us exrsts or; per—’

‘ ,‘:i_:haps that whose exrstence these: theories must presuppose rn\
- orderto be true But does a fundamental theory ever really tellus -
what exrsts = accordrng 1o its owin lrghts" “The problem I am =

concerned ‘with here is thrs All of the fundamental physrcal: :
: “theorres I know about are subject to. multrple interprefations. - .

L And. what there 1s in the world accordrng toone of these 1nterpre~7 ,

k '"'tatrons isivery often not what there i is in the world accordrng o
gy ,some other of these interpretations. , Ll T
; Why are there manrfold rnterpretatrons of these fundamen- e :
e - tal theorres" Here 1 am ot concerned with the: game thatonecan
i pla ay by ignoring the science altogether and. srmply reformulatrng; S

: the theory in various ways. accordrng to some Carnapran frame-

. work manrpulatron Itis not, say, that we can substitute n- tuples :

o of numbeis for spacetrme points, say, that is botherrng me here. s

L2 The rnterpretatrons Lam concerned wrth rather are those that‘] i

- arise out of debates within the screntrfrc community’ over how to

* . that Tknow of has been born with such’ punlrng and problematic
. aspects. It i 1s in trying to ease the puzzlernent and resolve the,
problems wrthrn scrence that the multrphcrty of rnterpretatrons
oare proposed G : ~ : S

Should classrcal dynamrcs be rnterpreted in the form that\ .
S USes Newton $ abso]ute space : and time? O, rather, should it be-
- rnterpreted using what is callcd Galrlean or neo- Ncwtonran
spacetrme‘7 Or instead of these should it be 1eformulated touse

~‘only spatro temporal relations asin its Machran versions? Should

- force be taken as a prrmrtrve in the theory, as Euler and Daniel

: “Bernoullr be]reved‘7 Or should it be eliminated from the theory

: entirely as many since D’ Alernbert have proposed? Should the
accompanying gravitational theory be understood as ‘positing -

action at a distance? Or should that theory be taken as merely a

temporary. expedrent to be replaced by a field theory‘7 Or, to
“mention. another alternatrve once proposed by Hertz should it

i be Vrewed as expressrng a constrarnt 1mposed on Vrsrble matter 5

: ﬁby the confrguratron and motron of an invisible aether"

- This variety of rnterpretatrons does glels drsappear with the

transrtron to the’ specral and general theorres of relatrvrty, for ,

~these toocanbe vrewed from the perspective of a multrplrcrty of

5 _vrewpornts

s,

transformed in rnterpretrve debates about the relatrvrstrc theo- - -

: rnterpretrve controversy Should rt be understood in the quasi-

“instrumentalistic version of Bohr s Copenhagen 1nterpretatron"

Or should it be understood from the vrolently opposed point of - .

, vrew of Bohm’ S theory of determrnate particle: positions and “pi-

lot. Waves wrth rnstantaneous action atd drstance” Or must we

k Tevert to- 1dealrsm to understand the theory as Wrgner rnsrsted‘?_
Lo, mstead is: the theory tellrng us about a universe that is con- o
i stantly splrttrng into innumer able parallel coexrstrng but non»w

o interacting multiple universes? ~ i

Even statistical mechanics i is open to a wrde range of rntera

;kilpretatrons VAreits probabrlrtres measures of actual frcquencres :

L of outcomes in “real ensembles?”. Or are they measures of ratro—” s
nal expectation to Dbe inferred from an rnductrve logrc" 1Is it “mix-
' ing” that, grounds the: approach to equrlrbrrum oris:it, 1nstead e
:the many degrees of freedom of the systems: and- therr (some— S
times) low densities? Is the orrgrn of temporal asymmetry tobe -
. foundin an initial ¢ rmprobable smoothness of spacetrme at the‘.
= f‘brg bang?. Or does itarise rnstead out of some underlymg trme]
- }-asymmetry of the. dynamrcal laws of quantum mechanrcs" :

& And $0.on.

""about what there is in the world When each of those theories is R
- ’subjectto multrple rnterpretatrons rnterpretatrons that oftenradi= =
‘ "cally drsagree with one another about what krnd of a world the‘ :
= fundamental theoryis really deserrbrng"

How can we ask our fundamental physrcal theorres to tell us

- One natural suggestron is to try and elrmrnate thrs super—’ﬂ'

'abundance of 1nterpretatrons not by adoptrng one or another of L

, . them, but, instead, by rdentrfyrng the theory with “what all the .
understand exactly what: some fundamental theory or other 1sr Sl

; ,tellrng us about the nature of the world , B
. These debates are always driven by specrfrc problematrc S
s Lraspects of the fundamental theorres themselves It is‘outof the . ,;'
- ’T'rnternal drffrcultres presented by the theorres that the rnterpre-f i

- tive debates arise. Each and every fundamental physrcal theory

. "“mterpretatrons have in common.’ Frnd the equrvalence relatron

. that makes them all mterpretatrons of “one and the: same theory,”

. and identifythe theory as the equrvalence class of all these inter- .~
‘ 'ypretatrons generated by that relation. - -

“But that proposal always comes down'to’ the same thrng, as

‘ far as I'can see. It amounts to clarmrng that the theory is nothrng

~ butthe set of lawlike generah/atrons true of the theory s obser—; S
vatronal consequences And even thrnkrng that this notion s ;
g comprehensrble thatis that one can ‘make sense of the notron of i

“all possible observatronal consequences “ofa theory as drs—

5 tinct from the set of all its consequences in general, is to assume - s
" an enormous: chunk of that Very. emprrrcrsm ‘that was berng de-
rided as Just one more obsolete first phrlosophy And to assume -
o that it is legrtrmate to-identify the theory with the set-of such - sl
B observatronal consequences, if such asetisa coherent riotion, :
" is‘again tomake a phrlosophrcal commrtment to one of the major -
lthemes of traditional empiricist and posrtrvrst thought

~So if the naturalist is: gorng to hold to the demand that the

B only legitimate metaphysrcs is that generated by what the funda-

" mental theories of our best avarlable science tellsus constitutes
the world, is this naturalist then gorng to be happy: with the
: ‘possrbrlrty that these theorres leave. thrs metaphysrcs ina mdr—

k Indeed, many of the old arguments ‘about how to- g
- understand the Newtonran theory reappear,. sometimes subtly '

Quantum mechanrcs of course is notorrous for generatrng e
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S cally under—determrned state" Not because of any of the sorts of -
: trendy relatrvrsm about science. that flow from some version of -
- ~the socrology of. knowledge or other, nor because of the possrbrl— L
ity of trivial re- wrrtlngs of the theories, but because. of the persis-
A ‘tence wrthrn fi undamental phys1cal scrence of a multrphcrty of

~ 1nterpretatrons for our best ava1lable foundatlonal physical theo-

. r1es

One challenge to naturalrsm then is that the necessrty for; o

1nterpret1ng fundamental physrcal theories makes it very dubi-
-ous that any such theory. “by-itself” can tell us to what kind of -

~world we’ are committed to as metaphysrcrans when we accept o

“the theory as correct But there i is another way in which the issue

“ofi 1nterpretatron within fundamental physrcal science casts’ doubt S

i f'on the claims of the naturahst

: * When presented with the need to prov1dc an 1nterpret1vez 7
ol understandrng of a foundatronal theory, what are some of the -
strategies employed wrthm foundatronal science itself? There =

. ‘are many such: fundamental theories and they certarnly differ
> ‘from one another ina wrde varlety of ways. “And the 1nternal

S drfflcultres they confront are manifold as well. So we expect that o
; each unhappy thcory will be unhappy in its own way and that
S each such theory will require an 1nd1v1dual1zed therapy to brmg it o

to some state of conceptual equlhbrrum Inother words; inter-

(pretauons ‘will have to be custom desrgned for each problem

. case. We cannot expect: one program of “universal 1nterpreta—~

< tion” 'to do justice to all of the cases of 1nterpret1ve need that

e arrse in foundational physrcs e

3 ‘N evertheless itis certamly possrble that some common ele~ :

L ments mrght be found that appear and reappear ACTOSS a variety S

- ofi 1nterpretat1ons fora variety of foundatroml theorles Can we o :
~ discover any such threads that weave through the fabrlc of mter— o

‘ ‘\,'pretatlon‘7 1 beheve we can.

k One such thread by 1o means the only one, 1s a general )
“t:prrnc1ple of ¢ retreatmg to the local.” When confronted with S
emprrrcal or conceptual drff1cult1es in a fundamental theory a’
© ¢ common. proposal is to reconstruct the theory on a basis that
N ‘;glrehes only upon physlcal relatlons that can be construed as ex-.

: 1st1ng only at a pornt or “within ; a small regron “and by av01d—

_ing as basrc any: physrcal relatrons that one’ must thrnk of has o
L havrng a “distant” or “global” nature, Letus look at some ex-+
= amples. of this ¢ gorng to the local” as 1t appears across a varrety\ ‘

of theoretrcal 1nterp1 etations.

When the null results of the round trrp experrments wrth
yhght seemed to: show that as far as experrmental results “ata . -
point” wefe concernied it looked as though the speed of light was

the same in all drrectrons in all inertial frames Einstein responded

~ with his famous critical examination of the notion of distant si-

7multane1ty Any attempt at drscovermg the “real” one-way speed

uof lrght ina laboratory frame required synchronulng clocksata . -
- distance from one another ‘Butthis could notbe done “drrectly ” -

. Only some pr ocess that restrrcted 1tself to determlnrng physrcal

L relations locally could legrtrmately be used to determine: when
L events at-a distance from one another were to-be: taken as occur-

~ring “at the same time.” In constructmg the spatio-temporal

relations of one’s theory it is considered legltrmate to take.as.”

fundamental and undefined the notion of two events bemg coin-

. ; cident, of occurung at the same place at the same time: Itis also
E 1mplrcrtly vrewed as legltrmate taking contmurty along any path -~

‘in the spacetlme that can be traversed by a. materral signal as. -
: fundamental and undefined. But it is denied that it is legitimate
- to take as undefined either features of the spacetime structure

~ritself (as opposed to features of the material occupants of the =

spacetime), or to take as undefrned even relatrons -among the
material things, so long as those. relations are- “ata distance.”

LT he srmultanerty of two distant events or the equal length of two:

1i g1d rods that are separated from one another cannot be used as

~ primitives.-

1t is within this framework that Elnsteln then goes on to~

, propose a “defimtlon for distant srmultanerty, a structure for the .
- spacetrme of the world, later formahzed by Minkowski and called
> “by his name, and a set of physrcal laws that would rctam the
traditional laws of electromagnetlsm that would revrse the older, ‘
‘ Newtonran dynamrcal pr1nc1ples but that: would retain the prin-
crple true in the older dynamics and apparently false intheolder.
‘understandmg of electromagnetrsm, that all inertial reference '
frames are fully physically equivalent to one another.,

e The idea that phy81cal theoues ought to be founded upon .

k “undefined notions:only:if those. notrons are propetly “local ,
o - also 1mphc1tly at'the heart of Ernstem S second ‘oreat physrcal_ -
Itheory of spacetrme the theory of general relatrvrty That thisis
~ ‘the case was not so apparent at the, rnceptlon of the theory T he e
f theory arose out of an attempt to find arelativi strcally acceptable -
: J'theory of gravrtatron Einstein’s 1n1t1al motivations came pt 1ma—5
" rily from noting: the degree to which gravrtatronal force was
: equrvalent to vrewmg phenomena from the point of view ofan. -
~accelerated reference frame, and from the desire to find a theory i
~ that would conform 0 Mach g relatronrsm That ideas of “gomg/ S
: ot the local” were playlng a crucral role was only reahzed later.: ,
: Faced wrth his discovery of the. “hole” argument the fact NN
- that the theory seemed to allow multlple possrble curved S
g spacetrmes in: aregron devoid of non- gravitational mass-energy. -
fora srngle fixed set of boundary conditions, Emstem worrled S
that his theory failed; 1nappr0p11ately, to be deterministic. Hts'f
oy way out was to show that the multiple solutions all led to the
o same 1ntersect10ns of paths of test partrcles and hght rdys out- :
“Usideithe “hole” and to the same proper time measurements on -

clocl (S transported through the hole."And, it could be. argued

k “once: agarn that only these relatlonshlps among materral test.
,“objects ‘at-a. pomt counted as' the: physrcal facts the theory e
.needed to'save. The multiple solutrons to the equatrons could i
~then' be vrewed as srmply alternatrve repre sentalzonr of the trueﬂ o
“factual contents of the theory, . Lo o

Further reﬂectron of the way in whrch the theory drsposes of i ¥

Newton’s gravrtatlonal field, and, at the same time disposes of L
Newton’s global inertial reference frames that had been preserved F RISy

,51n the specral theory of relatrvrty, replacmg these with locally"

: determrned “free fall” reference frames and acceleratrons deter- 7
_mined relative to these, once again’ suggests that proper under-

‘ standlng of the theory requires an interpretive program that re- )

. stiicts attention to that ‘which s locally determrnable as th'tt whlch :

: :constrtutes the factual content of the theory.

But it is not only n spacctrme theories that we flnd such' i

“retreats to the local”™ when interpretive problems arise. The next
. examples Lam going to'give, however are much more’ pre oblematic ’
_than those which arise out of spacetrme theories.. For one thing, =~
- the notion of “the local” is vaguer than the notron of pointlike
- Spatio- tempor al coincidence that kceps coming upin interpreta-
tions of 1elat1v1st1c spacetrme theorres For anothe1 these inter="
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G pretatrons are far from unrversally accepted as the rrght way to S
* go about solvmg the rnterpretrve problems wrth whrch they are Sl

Lo desrgned to deal.

- Quantum lrcld theory is supposcd to provrde the solutron © g
i ‘scatterrng problems. A ¢ group of particle thought of as “free,” as
non—rnteractrng, approach one: another As their: spatral separa? ‘
S tron diminishes they interact. Aftera long time a group. of outgo- -
coling partrcles onice again not rnteractrng wrth one another, is seen. ©
Grven the: rnput partrcles ‘and their energy, spins and momenta, . -
o with what probabrlrtres do whrch output partrclcs emerge and S
7wrth what energies; sprns and momenta" That isa typrcal scat~ e

. terrng problem

e Quantum treld theory rs usually based on o number of axi- s

o onis; Some of these embed the prrncrples of' quantum mechanrcs 2

: and some the relativistic spacetrme posrts ~The
5 problem 18 that n‘the standard older versron of the theory; if one o

s 1ot careful rt is possrble to show that the’ only solutions con- -

i _;srstent with the 2 axioms are those in whrch the. rnteractron is null G

‘into the the Sy,

A Only free part1cle solutrons exist (Haag’s T heorem)

e lhcre is'more than one way totry and deal Wrth the problem o

. 1One way is to stop thrnkrng of the partrcles long before and: long g i

after the rnteractron as really “free Instead'a’ subtler technrque‘ S

s rnvoked to try and say what 1§ meant by the partrcles bemg» he
e ;asymptotrcally non: rnteractrng (I SZ: approach) With thismove

S the source of the problem that resulted in Haag’s T heorem is-o
. j}/crrcumvented (Essentrally the standard approach requrres two

acuua > whercas the axroms entarl that, T

357¢¢

i"“lowest energy states; i
o there can only be one.)

L But a drfferent broader approach frnds the drffrcu tres wrthf :
E i f,the theory inits: relrance upon physical quantrtres that can only ‘7 i
- *in quantum field .
theory‘ isa global entrty, a freld with values at every spacetrmeq L
o pornt Perhaps ‘once agarn the solutron to the rnterpretrve drffr~ G
Sy culty should be’ found in° gomg to the local.” -Out of this perwg &
; pectrve comes the “local algebrarc approach” to quantum field
. 'fftheory Here the fundamental mathematrcal elements mtroduced i
are supposed to correspond representatronally 1o thrngs such as,'~ e

,‘/be globally'defrned Fven a smgle partrcle

l the. responses of spatio- temporally lrmrted partrcle detectors

S Elements representrng the global the old quantumkfrelds are:ff -

i elrmrnated

_ ticles, any accelerated observcr will be forced to declare the uni-

“verse populated by a non«null collcctron of partrcles wrth a spe— o

i \crt‘rc probabrlrstrc drstr rbutron of their energrcs

o There ate a number of ways of dealrng with this puZ/le One O
\way is:to declare the inertially moving observers * prrvrleged o b
- dnd to.account for the partrcle numbers rmputed to the wor ldby
~the accelerated observers as: *miss readrngs of the world dueto. =
their ‘motion, Or one could take particle number to be relative. to:
st'rte of motion. Indeed, one can show that the drfter ent partrcle ~

<numbers are complementary observables that bear a f; ascinat-

o ing analogy to the * ,complementary ; posrtron and momentum of -

n ":Were the local algebrarc approach only of usein solvrng thrs S
- one technical problcm of quantum ficld theory, it wouldn’t get;‘f !
- much attentron At has, however other more profound lises as‘f

, /well Even' workmg in the flat spaCetrme of specral relatrvrty,f
i quantum freld theory can be shown to havc some very puzzling
‘consequences A quantrty in the theory mrght be thought ofa :
,represcntmg the total number of partrcles in the ‘universe. But it
isa peculrarrty of the' ‘theory that it seems to say that rf an iner~
tially moving observer declares the universe to be empty of par—,

& ordrnary quantum mechanrcs But another alternatrve isto once .
again’ ‘temark on the “global” nature of partrcle number as a fea-
-~ ture of the WOrld and to:ty and reconstruct the theory in terms"
t : of only mote local quantrtres From thrs perspectrve it is the
: responses of spatio- temporally local partrclc detectors carried -

by the. observers that are the real elements of the theory s cons

“cern. tis the establrshment of lawlrke corr elatrons among these s

detection probabrlrtres that is, from: this perspectrve the goal of

_ the theory Not surprrsrngly, once again it is the local algebrarc p :
i formulatron of the theory that i rs best surted to rnterprctrn g the
,‘ ,theory in thrs manner,

Butitis when one moves to the problem of understandrng o

- \quantum freld theory and the underlyrng spacetime is taken to be
,:\the curved spacetime of goneral relativity; that the loca algebrarc '
- approach truly come into itsown. Quantum field theory incurved -
spacetime is a way of brrngrng gravity into the quantum freldl A
o theoretrc prcture It is only an 1ntermed1ate step, since it strll e

o ttakes the spacetrme itselfas. classrcal Butitis; for cxample thef\ S
o hybrrd theory that allow us to do- such thmgs as: attrrbutc tem- i
e peratures to black holes and to predrct therr quantum evapora— S

Hstron S
, “In curved spacetrmes the partrcle number attrrbuted to the o
,‘world will vary from reference frame to reference frame. Fven .
: L distinct, freely falling obser vers will come up wrth drfferent par=
ticle numbcr attrrbutrons. ‘As usual there is: more than one atti- .
- tude one can takeé ‘You can take partrcle number tobea relatrve, o
h property of the world You can eschew the notion of partrcles il
. and the numbers of them asg fundamental atall; tocusmg rnstead S
non the quantum freld as the fundamental brt of global ontology ;
Or you can, once again, go local Here, as before the talk be- .

*comes that of partrcle detectors movrng along locally construed
s spacetrme ‘paths.: It is the probabrlrtres of responses of these
detectors 1o partrcles of drfferent kinds, energies, momenta and
sprns wrth whrch the theory is concerned and the lawlrke corre-
‘ latrons among ‘these quantrtres that are tundamental Once again- .
it is the local algebrarc approach o the theory that is 1deal for,
e reconstructrng the theory in this vein.

* This rnterpretatron by ‘going to the local"’ is far more pr0b~

S 'lematrc than those that are used to understand the spacetrme S
& theorres l*or one thrng, this rnterpretrve move is fdr more contro{i g
Lt versral Many mterpreters of quantum freld theory rejcct this
whole. way of going about understandrng the theory. Foran:
. other the notron of what is “local” is harder to getagtiponthan . =~ -
Citisin the spacetrme theory cases. Inthe latter itis corncrdencesf
\f; of events ‘at a point”. and contrnurty along paths in spacetrme
B that can be traveled by materral srgnals that are taken to be the
A “local” facts: In the quantum field theoretrc case itis detectrons ’ ’
i by spatio- temporally lrmrted dctectors that are taken to be the -
;local facts. .

Indeed, there are. addrtronal problems with quantum freldv

0 theory that lead rnterpreters to: deny that “local facts” in the
s strict sense can be legitimately dealt with by the thcory ‘Thati s

' to say, to avoid a number of other problems that the theory cani o
" run into, itis often suggested that values “ta spacetime. point’
p be excluded from the domain of facts whose probabrlrtrcs are to

“be predrcted Instead quantrtres thatresult from*‘smearing” some
- pointlike value over a region: are (o be preferred as the real, o
- physical facts” with which the theory is to deal.: S
o Tam certarnly not claiming that “going to the local” is the -
‘ _'only move to make in mterpretrng afundamental theory, not that =~
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~what ¢ going (o the, local” means is a srmple matter Even when

:_;rt is rnvoked its nature. rs ‘highly dependent on the physrcal,

s theory in questron and on the rnterpretrve puzzle to whrch thet =
o rnterpretrve move: of gorng to the local” is respondrng

Desprte the Varyrng meanrngs gorng to the local” can;:‘ :
have in 1nterpretrve programs and despite 1 the varying pur-.
‘ poses to which it is drrected can we find any general features

~thatall of these rnterpretrve problems have in common, and any
‘ general leatures of what it is about gorng to the local” that:is
; fsupposed to: be helpful that cuts. across the Varratrons frorn
~case to case?. : ~

Inall of the cases of theory rnterpr etatron that rely upon‘ .
gorng to the local”a srmrlar _pattern: emerges, A theory is
tound to be unsatrsfactory _The failure of the theory isnotone -
of srmply predrctrng the ‘wrong observatronal results Rather
there is somethrng conceptually dcfectrve rn the theory lhok‘

theory may have s some wildly wrong predr ction (that there isno

interaction: possrble at all; say) Or it may imply that one of its -
o jtundar‘nental quantrtres 18 observatronally rndetermrnate (tho‘

absolute vclocrty of the laboratory frame with respcct to the

- aether, say, or the absolute vatue of a uniform. ot avitational field
" othat is everywhere present) Or the theory may- deal in some. <
: quantrty that is thought to be peculrar as a relativized quantrty,r‘ P
. but whose value is forced to be relatronal in the usual theoreti- + .
f‘_‘cal formuhtron (such as partrcle number rn quantum field theory) S

- Or the ‘theory may have a broad consequence that doesn’t.
seern approprrate to its descrrptron ot the world (rmplyrng that T
the world is indeterministic when nothrng in the theory seems e

to be real grounds for rndetermrnrsrn say). .

One desrres to: frnd anew: reforrnulatron ot the theory, or.

‘a reconstrual” ofit.or Justanew rnterpretatron”ol rt that will

f“srve and which generated the conceptual anomalres

‘ In the spacetrme theories it is’ ssome part ¢ ot the: spacetrme‘l :
: structure that must go. In the quantum field theory caseit may‘ ,
be partrclcs (as they are construed in. the theory) or, perh"tps i
~the quantum field itself. 'l he parts of the representatronal struc- -
ture that are suggested as eliminable-are always those that o
dwell'i in the realm beyond, that which deals with the predrctcd, N

. 'results of observations and experrments We don’t; after all,
“see” the spacetrme structure ot observe the quantum field.

s eprstemrc remoteness “thatis a necessary. condrtron for S
L ‘being. elrgrble for consrderatron as.a part of the theory that
. could Dbe possibly be drspensed with altogether with the needed .

T part of the theory being. preserved. -

And it 1s here of course that gorng to the local” plays its ¥

5 he theory s emprrrcal and theoretical successes but that
i wrll avoid whatever in it gave rise to the conceptual drffrculty. S
* “the theory taced The suggestion. often i5'to observe. that the = -
theory has many elements nits representatronal structure that
gofar beyond that drrectly necessrtated by data or the data’s - :
. regularrtres Could itbe that some (or much of thrs representa—j S
- tional structure is excessrve‘7 Could it be that the source of the L
2 fconceptual problerns lres rnapart of the representatronal struc-
~ture that is otiose?  If that is so, perhaps the way to-preserve .
 the virtues of the theory and torid it of its detects wouldbeto. -
~“thin. down the representatronal structure of: the theory, fei i
taining what is needed but elrmrnatrng that which was exces- . k

; spacetrme structure rtself is not concervably part of thc ‘observ-
“able” realm dealt with by the theory Only the behavror of materi al &
Vthrngs (movrng partrcles lrght rays, clocks ‘measuring rods) could

possrbly be taken as-part of thc observable structure of things.

o And notever all relations among the materral are observable. Only~ l

those relations among the materr"tl thrngs that-are local can be

"~ taken as: being among the obser vables “So we can not only thrnk k

of thinning down our theory- by drspensrng from it some of its
posited spacetrme structure, we can:also contcmplate with ease

removrng from it some posited relatronal structures: arrrong the
material objects S0 long as these relations are non local Distant

_simultaneity is: drspensable in tramrng the spacetrme of special

relatrvrty, and, along with: the gravrtatronal field: and the neo- i
Newtonian spacetime: structure, global ; 1nertral motions: are drs—,,

. pensable rn tramrng general relativity.

~ This suggestron that the non-local relatrons arnong rnatcrral e

S thrngs must be considered as berng trapped in the realm of the in
e :prrncrplenon observable; pre-dated any of its really fruitful applrQ
£k catfons in the tormrng of the relatrvrstrc theories: It was the center- ’
o piece of Poincaré’s famous arg,urnent dating| back to the turn of the

last century, to the effect that a choice among: the E uclrdearr or

' axiomatic non- Puc]rdean geometrres for describing the. space of ~
o the physrcal world was purely amatter of “convention. " ‘Butone

i need not accept the full brunt of Porncare S conventronahsm to

& agrec wrth him; at [cast rrnplrcrtly, about the once and- for-all non? v
o observabrlrty of non- local relatrons even among observable nnate~
- rial things, : / : « ~

“Are the constructrons of thc modern spacetrme theorres or at -

i least therr rntcrpretatrons founded, then, upon an rmplrcrt distinc-
“tion between the observable and the non- observable entrtres and
','Q‘relatrons posrted by theories?: Are they governed by an .
o eprstemrcally rnotrvated pretercnce for the observables as the items
 tobe retained when rn dealrng with conceptual anomalres ‘a theory' g

o ,frs to be subjected to ontological * ‘thinning out?” . S

t in Rerchenbach S
Axmmatrzatron of the Theory 0[ Relatrvrty datrng back to the early: R
© 1920 In the introduction to the book Reichenbach takes up the =
A issue of using spacctrnre corncrdence as a prrmrtrve in any formal S

An interesting drscussron of this issue I

reconstructron of the theory He argues there that this is not be-

“cause corncrdence is somehow afact that s completely theory - .
‘rndependent and knowable drrectly and- perhaps with certarnty‘7 e
; ‘Those features. could only hold of subjectrvc ¢oincidence” and - L
“not of the physical, obJectrve corncrdence” on whrch hrs formal—’ sy
ization ofrelatrvrty is based. - C R
t Why, then, is corncrdence the rrght prrmrtrvc concept to em-
' ploy‘7 Itis because it s Justrrred by the consrderatron that, Ob_]OC o
o tive: corncrdences are elementary facts.. . that remarn rnvarrant with
gy respect toa great varrety of rnterpretatrons But this secms to put :
. the cart qurte decisively in front of the horse. Isn’t it, rathcr the -
- case that we will count altcrnatrve accounts as 1nterpretatrons of -
_ one and the same physrcal world only when they preserve all the =
‘ prcdrctrve content of the theory in question with respcct to -
- spacetime: coincidences? And i isn’t that demand based  upon soime

epistemically motrvated ‘theory rndependence or at lcast relaw

. tive thcory rndepcndence of coincidence facts’ :

To be fair to Rerchenbach it may be that he'is only tryrng o

“avoid the suggestron that in basrng the spacetrme theory on local
- coincidences tieis tryrng to' 1ound physrcs ‘on rrrefut"rble facts”:

or on “totally theory 1ndependent concepts:” Claims of objcctrve‘

k corncrdence may be tal ible, lrke any other physrcal cl aims, and, he ’
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‘y'explrcrtly says, we may eventually: reformulate physrcs Wrthout

o using the conceptual basis of objective corncrdence atall. But; o
- those claims would still be compatible with the view that it is the

eprstemrc prrorrty of corncrdence clarms over claims about

' spacetime structure itself or clarrns -about non-local relatrons o
I among material thrngs that gives even objective. coincidence its

S speclal role in interpreting the theory It still is true though that
- the invariance of coincidence through many interpretations is a -

e consequence of thrs assumed prlorlty, and not the gr ounds l"or_\, i

St

Wrthout pursurng the detarls of the mterpretatlons of quan—:

o tum treld theor Y, uSed as iy other example of an 1nterpretat10ns
that is, based in. part on ontologrcal thrnnmg out grounded’on

‘ savrng the Tocal and: drspensmg with the global 1 think it can -

o “safely ‘be: asserted that here too it is'the assumption, often i 1m— -
5 plrcrt and taken for granted but sometlmes expllcrtly asserted -
~that the basis. for the d1st1nct10n between the two- classes of - ',

: 'concepts and the motivation for reconstructmg the theory using ‘
~only the local notrons is the eplstemrc prlorrty of these features i
Iti is because we can dismiss the global aspects of the world as

_+.-notopen to experrmental determrnatron in'the way in'which the £
i 3 local aspects are, that when we come to reconstruct the theory, o

~orto interpret it even if we leave its formal construction alone,”

 we must use as our pnmrtrve concepts only those in. thc theory .

: - that characterlze these local features of the World

- emprrrcrsm

But, of course as Relchenbach emphasrzed there are gravev i
S drfferences as well between such 1ntcrp1et1ve schemes in foun--
datronal physrcs and traditional emprrrcrsm “The “local” fea-
tures ‘held onto are strll physrcal” and* objectrve “Théreis nos
g clarm that they are tr uly knowable without any. theoretical infer- S :
- ence atall; ot that knowl edge of the facts involving them is in g ,
- any way 1mmune to emprrrca] refutatron or drsconfrrmatron Ther '
- local facts are “only relanvely ‘Observational,” as opposed to:
 the “merely inferred” global facts, ina partrcular context where a

; partrcular theory is being mterpreted 1n order to. deal w1th its
» specrfrc conceptual anomalies. ‘ :

Nevertheless the scent: of “flrst phrlosophy 1s‘in"the air g
when these 1nterpret1ve programs are berng brulted in the scren-:

*trfrc context.
It may be suggested that the presence of such emplrrcrst

‘ways of thmkrng wrthrn scrence is ]ust an mdrcatron of how .

: The mterpretrve practrce of thrnnrng the ontology of a theory -
o by gorng local” in movmg to. amore restrrctrve conceptual baz i
S sis for the theory certarnly bears elernents in common with famil- o
. iar empiricist philosophy. Lookrng upon non-local concepts of =
~the theory as drspensable or as at best merely representatlonal Sl
- will seem reminiscent of emprrrcrst attempts 10 understand the:
“role of material obJect concepts ina world. whose fundamental s

‘ screntlsts thernselves may be 1nﬂuenced by phllosophrcal trends i :
from outsrde therr true professron But thrs won’tdo. Theinter-
: pretrve moves. that we have been talkmg about are made in-re-

T sponse to genurne conceptual problems internal to foundatronal S
“ “ physical’ theorles It is not idle phrlosophrzrng ‘that motrvates, o
‘,ithese 1nterpret1ve constructrons and reconstructrons of theo—‘

- ries, but existing 1nternal problems of the theories themselves
L problems that cry out for serious scientific solutions. And itis -

- not crnprrrcrst ot posrtrvrst pr ejudrce that leads some (or some-

__times all) of the scientific communrty to accept one of these inter- -

: ‘pretatrons as the correct ‘way of dealmg wrth the conceptual :

: ”anomaly in quest]on It 1s, rather, the success of the 1nterpreta .

: ”bemg absorbed 1nt0 accepted scrence ~ e
. The motrvatron of one of these 1nterpretat10ns is; then sCi=

entrfrc and the apprarsal of the success of the: lnterpretatron is”

also a matter of scientific apprarsal But what of the method of =~
_mterpretatron itself? Is it “scientific” oris it “first phrlosophyW”f ,

Or can any such distinction be drawn? Certainly. the basrc struc~ k
ture - retreatmg from & richer {o a leaner conceptual framewmk i
'and choosmg that frameworl( by consrderatrons grounded o
. eprstemlc access1b1hty =isone that is tamrlrar from the critical =~ -
- arguments of empmcrst and. p0s1t1V1st programs. But now itis =~
_ such a program within science itself, and not the mete applrca— k :
“ton of such'a crrtrque from an external phrlosophrcally motr— A
,’vated perspectrve s e
- Consider the followrng questron Is 1t science 1tself that tclls :: co
“us that if we' areto engage in such a program it' should be struc-,: L

-~ tured by choosrng as the legltrmate conceptual elernents to be

- retained those that are “local” in their nature? Is it science. that i
5 1nforms the screntrsts that the eplstemlcally accessible is the .
: 1looal‘7 Ori is that ana priori posrt on thelr part? T don t know how

S to really answer such a questron i , .
Certamly it 1s true that within scrence we often use sc1ence' e

b 'ent1t1es are taken to be some kind of 1mmed1ate content of expe- 5 ’10 tell us about how the elements of the seientific theory are to be

- rience. One can drspose of them wrth Berkeley ortreat themas =

~ some krnd of 1nstrumental “logrcal constructs” W1th the phen\: e

e ~nomenalrsts Drstant s1multane1ty in specral relatrvrty, global e

~inertial frames and gravitational frelds in general relativity (and, . ©
- perhaps, even the curved spacetrrne structure 1tselt) global par—‘i :
trcles (and perhaps the quantum freld itself) in quantum field
" theory, are all treated invarious 1nterpretat10ns inthe manner in -

o Wthh the not—rmmedlately percervab]e gets treated in t1 adltronal

;experlrnentally determrned Emstern argued that no thcory wasl s

cornplete unless it described its own observatlonal procedures i

Itis that sort of thrnkrng thathasled to frameworks for relativistic -
theories that rely on the motions of partrcles and lightraystofix =
L "_‘the geometry rather than on: clocks and measurmg tods; Anditis
o the seemmg mabrlrty of quantum theory tochar acterrze classical
. measuring devices as required by Bohr, for example; that leads fo g

. sorne of the 31gn1frcant objectrons to h1s interpretive program '

Could it not be science that tells us that when we look: for
that whrch is emprrrca]ly determmable we. ought to. look tor the :

- local facts dealt with by the theory? Could we not imagine a
- worldin whrch global tacts were “drrectly avarlable toobserva- =
 tion? (Thrnk of Newton is his unguarded Carnbrrdge Platomst e
- moment tallqng about infinite space as the “sensorium” of the
 Deity! Could we notbeassucha God”) Here I tend to vacillate, i
T ~sometimes thmkmg that the pragmatist could at least argue that
. fixing on the local as the observable was one more piece of -

bootst1app1ng w1th1n scrence that had no need of reliance on
first phrlosophy, but at other times WOndcrrng if I canevenimag-

“ine- what a science” ¢ould be lrke that wasn 't grounded
observatromlly in the local ' Sl : ‘

: I has been a theme of analytlcal pragmatlsts then, that we can'
*escape first phrlosophy, as least as far-as mctaphysxcs goes, by -

k relyrng upon our best avarlable foundatronal physrca theories: to'
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' foundational theorres remain silent about the basrc contents of ‘

; the world until they are understood or 1nterpreted

To claim that mterpretatron is unnecessary srnce all the in-
: terpretatrons are merely versions of one and the same theory is;
- Thave claimed, to resort 1mphcrtly to empiricist first ph1losophy,‘ o
- and apretty rigid version of that indeed. For only by such resort
_can we legrtrmately clalm that there is some shared elementthat -
reveals what all the 1nterpretat10ns have n common That could: a
-~ only be their sum- {otal of observational consequences construed '
. insome o6ld- fashroned empiricist manner,

‘ But if we rely upon mterpreted theorres to giveus our ontol—
ogy, we must then ask how interpretation (in thrs sense) works

“have argued that at least orle common thread mmany 1nterp1 eta-
tions is the process of respondmg to conceptual difficulties with
o atheory by thrnnrng its: ontology This process is highly remi-- ’
5 niscent of empiricist proposals to. ground all assertion upon as—, ‘

e sertlon about the observable alone n the ¢ase of the' interpreta- .«

g tlons within science, the need for such ontologrcal retrenchment [
s based not on general phrlosophrcal views. about semantrcst o
, ~~and ifs relatron to eprstemology, but upon the desire to confront
internal sc1ent1frc puzzles with the theorres And the acceptance Lk
Coooof such reconstructrons of theorres is based on therr scientific
S value in resolvmg the dllemmas w1th whrch the theory ‘was orrgr— e
nally confronted. o s , « :
, ,i Nevertheless the general process 1tself 1s one that 1s famrl—' '

e iar from empmcrst or posrtrvrst phrlosophy S
© 0 Within science the notion of “the. observable” that is to be’, L

retamed after the ontology of the the01y has been pruned of .

‘_ otrose elements is often construed as the: notlon of “the local ”f o
e Emp1r1c1sm wzthm theorrzmg often amounts to eschewrng global -

: elements of the theory S conceptual structure in favor of those:
j,elements referrmg to spacetime pornts or small regions” ralone,
‘ It is. arguable perhaps that some aspects of thrs whole wayg'

‘out of scrence itself. But that remains: to be shown On the .0

- '~ surface at least what g goeson in such 1nterpret1ve prOJects wrthrn L
S foundational physrcs looks to be based as much on “first philo-
e i‘sophrcal” presupposrtrons as Was the emprrrcrsm the pragmatlst e

‘ wanted us to replace with “‘science 1tself Do

Indeed trom this perspectrve we mrght thmk of grand phr]o-ﬁ L
by sophlcal emprrrcrsm in a new vein. Perhaps the notion of aonce-
_and-for-all totally theory 1ndependent characterrzatron of the © *
. “observation basis” and a once-and-for-all logrcal constructlon,
o or mstrumentallstrc charactermatron of everythrng outside of that ~ ©
: : ,;basrs is aphrlosophers 1llus10n But the process of ‘retreating o
. the observables” js. one that 1s ongoing in a relatrve manner]\ft"
- within the process 1ns1de of science of interpreting our founda—, i
‘ tronal theorres From this perspective grand phrlosophlcal em-
piricism may be viewed (ina Kantian manner7) as the ideal hmrt e

‘ ‘pomt ofa Iegrtrmate scientific pursuit,

Is that pursuit best characteuzed as mternal gcience or “ex-
t ~ternal” first phrlosophy" I am not at all'sure T know what the

*drfference between these is supposed to be RRA
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