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HOW MANY TRUTHS ARE WE RB~PONSIBLE FOR? 

Mladen Pav.icic 

Con t r ibLitors liave been asked to "ma intain [-:3-bove all the pos t u.l :-:.te 

of t1·u th 11 i n tb e i r c :ci. ticisr:1 of the dominant para di gms· of science and_ 

~ts r e s ponsibility. But reading scientific articles written over the 

l ar:-; t 6 .:; y ec:.rs and t l".e i :;:' philo s ophical and. his tori cal interp:ceta tions, 

It ia a well-k~own f a ct t hat one c a n cast pheriomena within v arious 

rival tl!. eor .:;_e s a ll of ·shich r e_p rodu"ce the srune data. And as theoriE.~s 

themselvef.~ define th\'; very object u.n.der consideration~ _the fact of 

existing riv a l theo:ciE;s · cou.lo. determine 1 by and large, the way in vvhich 

the r:>•:::ience (and also technolog y - bu. t not in the near futll:;.~e) will 

dev e .l o}J 2 .. ncl its futo.r e role wi thin society. Tht:ts at the same time this 

fact brings up the problem of the responsibility of science 1 or, better 

said 1 s cientists, Whg t <~his means I shall illu.strate (trying not to be 

too gen.eral) mostly c•n W:!ll ciiscllssed q_u.antu.m mech?-flical controv ers:Les. 

T'here a:r'e a nnmber vf :r·ival q·uantDJn theories: the ortheda~ (Copen-
1.-- -p ' t h . . ,l 11ag en, ~rl.nc e on or some ot er verslon) 1 

2 -phase space , fu.zzy phase 
3 ~ 5 

space , hidd en vari a bles .- , stochastical· ~ stochas tic ' - 6 el ec trodyna::o. J.ca.L 

and statif_; t ica l 7 
1 to ment ion jllst the most developed elaborations

8
. 

All o +' thero re_prodcw e the same data and al l of them are by now u.n.r e-

fu ted . :3hoc~ld. vw t herefore conclade the3: t qu.a n tu.m ms chani cs j_s 11 shcv.;ing 

s i gn::.:~ of ol g.i.ng, i. e . . of a style of gro\,Jth drawing closer and closer 
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to tho styl e s of sr1ch other fields as philosophy and the arts ••• 

Plu.ra lis;::n and theoretical disagre eme.nt already so deep and so rapidly 

increasing in physics •. e- might these not all be signs ••• of full 

maturity, the style of growth of disciplines n o longer in their 
9 youth?" • It might be, if the pl tJ.raJism developed and increased with 

time. Howevers these rival theories have existed from the very·begin

ning, i.e. the l ate tvven ties and early thirties. ~ 0 Nevertheless, even 

today, only one of them is officially and g enerally accepted 1 taught 

at rxni versi ties, widely known and most developed - the orthodox one. 

Does this mean that we still have, if not -empirical, then at least 

semantical grounds for rejecting all th~ bther theories? No! 11 But 

attempts which should apparently lead.us to such a concluston have 

constar.ttly been repeated througholJ"t the history of qo,antwn mechanics 

(an o.ntrained reader can i gnore the follo wing intended part of the 

pap e:r): 

- Statistical theory~ for example., has frequently been t
1disproved" 

with the claim that there is n othing beyond the statistical-like 

laws of qtlantLLll mechanics, i .e~ that quantum mechanical statistic :1l 

laws are not proper statistical laws. However , this is an ad hoc 

and qt1ite unwa.rranted conclusion, for, we can apply proper sta tif.;

tics to individual quantum objects either by differentiating 
12 

abstract, statistical objects from real ones , or with the help 

of "propensities"13 
/ ' 

t d • t • 14 ra .ory con l lons . 

or by limiting its interpretation to prepa

In fact, there - is an important implication 

.. of the statistical approach which explains why it vvas 11met with 

strong oppos i tion by physicists and partico.l ary by advocates of 

. the Copenhagen interpretation"15 . Namely, the statistical inter

pretation allows the existence of observables which cannot be 

included in the existing formal appar a tu.s and this automa tic ally 

. 1' t' . J t f . . h . 16 lmp les ne lncomp _e ·eness o quantwn mec anJ.cs. 
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the phase space for:inu.lation is to be rejected bec '-w*:s e 

it does not, it is claimed; u.se only pOsitive definite proba bi

lities but also negative and complex ones, what is physically· 

u.nacceptable. Mor·e precisely~ on the basis of Wi"gner' s proof r 

it has been sta ted that positive d e finite marginal distribu.tidns 

do not exist. This, ho~ever, is not tru.e, for, Wigner formu.lated 

the proof only for bilinear forms, and non-bilinear forms (of the 

distri bu. tion in the wave fu.nc tion) with positive definite mar--

-ginal distribt1tions do exist .
17 Also, the phase space formt.J.l ations 

are u.su.&lly wider than standard formt.J.lation and, restricted to 

the standard domainr have not only positive definite marginal 

probability distributions, bu.t also reproduce all the results 

identically. 

-- - .All that has jt.J.st been said about the. phase space formt.J.lation 

- l is still more -valid for the fuzzy phase space formulation in 

I 

which ma r g inal distribution.$are always pOElitive definite. 

- Stochastic as well as stochastic-elect:t·odynamical theories 

are to be rejected becau.s e they assmne sone kind of w1.derlying 

vact.J.t.J.m str tic tt1re, bu. t c an offer no empirical con:firma tion of it ~ 

This again is not qu.ite tru.e, as we need not suppose su.ch a 

stru.ctt.J.re. Stochasti cal electrodynamics, for example argu.es ar:l 

follows i "the electron [or any other· cha:~ge(' particle ·- the 

neu.tron does not cat.J.se adequ.ate problems) is not isolated; [it} 
~~~;::;bathed in a stochastic radiation f i eld [of all the other 

.. I. 
,0: I 

l 
' . 

l .. 
I 

--;--

18 
charges in the u.niverse]" . If we, on the other hand,do st.J.ppo r~e 

some vacu.mn stru.ctu.re, we are faced with the -diJ.emma: is it 

more natural that a moving qu.antu.m object has no trajectory at 

all, or that -i t is influ.enced in its movement by some u.nderlyin,~ 

vacuu.m struc ture? 

- Finna ly, the hidden variables theories should be dismissed, 



Pav i cic 4 

be cause hidden Yariables a re_theoretically and experimentally 

disproved. This again is far. from truej Foi , the s o-called 
11 disproofs 11 do not at all refer to the hi~d en variables as 

f o;mula t ed by t hE; advocates of these theories19 ;- they do, how

ever,. refer to those formulated by the or thod ox opponents (iVhy? 

For the ptll"'l)Ose of being "d i s.proved"'? ) . 

A proper decision has thus n ot been rea ched to date, although 

many_ onlookers , including many physicists, think it has been. (All 

the refutations cited a bove were not as clear ~ut in -the minds of 

their propounders and we can even s ay tha t they were deeply convinced 

of the objectivity of their research. However, such a convicti on is 

t f ~ f · · d · d · 20 h · h ·11 · ~ · . a mat:er o · s e ~ -c ensorshlp an pre Ju 1ce w ~c. we w1 g o l nGo 1n 

greater detfiil later ~ ) Of cours e, it would not be economically viable 

to develop a l l the theories at the same tim e ·, bu t what demand s a 

clos er examina tion is the physical communi ty's intolerance of the . 

~ alternatives ~nd cr iticism. The more so as the r i val theori es pre

SIJ.ppose mutually quite incompatible charact eri!3ti cs of a qu.antu..rn 

I ~ 

object (accordine to s ome theories it has traj e ctory acc ording t o 

. others n ot, acc o:cding t o som e it ob eys ca usal l aws - ac cording to 

others not, according to som e it intera cts wi i.h "some" subquantum 

structure - · ~ccording t o others n ot, etc._ ) - i.e. they presuppose 

· r o-::' rather define ) semantically and ontologically "riva l'' quanttJ..rn 

objects (eeg. elect::t.,ons). And if physics as a. sc ience strived for 

tru.th it wo t1ld take the alt ernat ives i n to account, i.e ., the physicis t 

Would bear them i n mind, at least when exploring new possibilities ; 

Instead, physics embraces the orthodox theory which j ust covers 

what i s mea surable a.n.d ,POstulates tha t there i:3 nothi nG bey ond . I s 

i t only a simplicity principle or something more? 

P. Forwan has tried to expl a in the situa tion, i. e. t he ch oi c e 
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_physi.c;ists have made, in the following way: "sD.dclenly deprived· by a 

chang e i.n pu.blic valu.es of the ap:pr oba ·Uon and prestige whj_cb, they 

have nnjoyed before and du.ring World War 1 9 the German physicists 

were im_pelled to alter their ideology a.'1d even the content of their 

science i n order to recover a favorable publi c image. In particu.l~rr 

• ' rna.rJ.y reso]_iled tha t 011.e vvay or another,· th.ey mlls t rid tl1emse~ves of 

the albatross of cau.sality. "
21 

This explanation can help u.s . 

to Wlderstand why this partict.J_lar choice h::w been made and this 

particular interpretation embraced - apart from an objection: phy·..: 

sicists have not altered their ideology. For, it was not the sa1'Tle 

physicists who "al tcred '' their views. The qu.an twn physicists were 

new physicists who were searching for a nevv place and positions in 

the new social stru.cture. To a chieve this this they were expected 

to be homog eneou.s a..r1d reliable, i.e. to Lmify their su.bject and to 

adopt a langclage whi ch would characterize them. In fact t su.ch self-

-defini ticn of a grotlp through a specia l langtJ_age of their own is 

a very old way of inner control: 

We can find this in }.Jlotin: 

;
1 [I] n any one scie.nce the reduction of the total of know

ledge into its sepa rate propositions does not shatter· its 

lJJ:lity ••• ; in each distinct item is l atent the entire body 

of the science .•. : when a man. has become this u.nity in tL~ 
. 22 

besty he is in that other realm 11 

- we can t race it throu.ghout history (sometimes it is called 

;'mysticism" but the only mystical thing about mystics is tha t their 

1anc uage is i.ncor.'lprehcns ible to others)., 

·-and fin.d it stil l in Wittgenstein's "private lan2u.ag e"~ 

as vve11 a s among any other political or professional grou._p tod.ay. 

It is the same with · qu.antmn me chani cs. 
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Ho~ev er , fo r l a ck of space, I will now j us t g ive a few hi nts 

and a general overview l a ter on . 

Bohr (1 934 ) : "In ou r descrip t ion of natu re the purpose 'is no t to disclose the real es -

sencc of phenome n ~ but only to track down re l at ions betwee n the ••• aspects of our ex-
. . 23 
per i ance: • . 

11As ear l y as 1934, the Ame rican Association for the Advaricement of Science d i scused 

the possibi li ty of mak ing nuc lear weapons . •• 24 

In Ma rch 1935, Einste in and his col l aborators submitted for publi s hing the a rti cl e~~ 

i n which t hey have s hown that quantum theory is essent i al ly e hys~ca l ly in comp le te ( t hi s ar 

gument is st il 1 fully va li d and the so ca l led Bel l ' s coun t e r-argume nt has no ~h ing to do 

wlth the ma i n £.bys k a l obj ection in the artic1e
26

) . 

i 1 /~pr i 1 1935J 11 Sci ence se rvice of \4ashlngton supp l led The Nev-: Yo rk Times (wit hJ t he 

art.ic1 e2 7o~ 28 i.n which the readers are info rmed t hat 11 Professor Albert Ei.nstei n will at t ack 

. 27 
,;,~ ie~~ets · tm~ theo ry of qua nt um mechan ics 11 and that he concl ud ed its incomp le tenes 

al t hou gh nut it s in correctness. 

In May 1935. Einstein's art icl e 25 was pub li s hed. Numero us obj Bct ions were immedi ate ly 

· r~ised - t he best 
28 . 29 

known one (but neverthe less un successfully ) by Bohr • In shor t, he 

6J ~Imed tha~ we cannot exper iment a ll y cheG k Ein ste in's doub:s and con iequently shoul d not 

t ake them Into cons ide r ation~ 

In 1936 Einstei n rep lied: "To be live thi s is logica lly possib le vJithaut contrad i ct iori ; 

bu t~ it is so ve ry contra ry to. my scient i f ic instinct that I cannot furego the search 

for a more complete concep t ion. 11 3o 

••curing the winter (of 1939] Boh r and John A. Wheel er of Princeton Unive r s i t y co ll a

borated to produce a theo ry of the me chan ism of nucl ear fission that i s s tl l 1 the bas is for 

re~ea r c h In nucl ear energy. ·Bohr retu r ned to Denmar~ In 1940. 1 1 31 

)!Af te r December 1941, Einstein was carefully ·kep~ in ~ulated from resea r ch on the A-

·bomb ~ 'in vi ew of the attitude of people he re in Washing to n who have studied his whole 

history • .... Einstein got wind of what went or\, e nough to vJorry great ly about a postwar 
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\veapons race . His plan was to info rm and and rally sc ientists - in majo r .coul1tries .•. 11 32-

11 Niels Bo~r himself hu rr i ed in Pr inceton to swear Einstein to s il ence in order nOt t o 

1 ccinplicate the delicate t as k of the st c: te sme n~. 1132 

11 From 1943 on, Bohr was in the Uni t ed States where he served a s an adviser to the 

t~e physicist working on the deve l opment of ihe at omic bomb. Bo hr was opposed to t h ~ use 

of the bomb[?!?], however, and he never worked on i t ·di rectly [?!7). ••31-

JoAo Wheeler (1 949 ) : "[A] ware as a lways of po.li.t ic~l ·;-e·;ii ~t·i ~~- -=~ [Bohr] 

emphas_ized a gain what he h ad often said befor e : "Hovv cooJ.d We stern 

Europe possibly have r emained f r·ee and at p ea ce af te;c World War II 

· if-America h ad not h ad the atomi c bomb?" 11 33 

·Af ter World Wa r I I t he physical commu nity continued to conso lidate itself (1 958 ) ~ 

•• For each new ge ne ration of students the re i s le ss re s i s ta nce t o be ing broken dowri be fo re 

they f ee 1 at home with qua nt:um i deas . • ,34-
J 

Bohr ~ "[r] n physics we c a rry ocd; propaganda . When we believ e we h a ve 

seen s om e thin~:; mo r e clearly t han others, we try to spread ou.r n ew 

i ns i ghts and t ha t i s p ropaganda . •• T ha d t o argue for tvvo ye ars vvi th 

Heis enberg and Bloch befo re I coD"ld convinc e them t h a t t h e new qn antw-n 

the ory d epend s altoge t h er on corre spondenc e •.. It was also hard t o make ~ 

them and others accept the n o tion of complementarity. 11 35 

Howe ver , work on hidd en var iabl es, stochastic and stat.istical theories wa s also con-

tln11ed, Hanson ( 1959 ): 11 1t has become fash ion aB le amongst philosophers of s ci ence to att ad 

the 'Copenhage n Interp retat io n$ of quantum th~ory as bein~ ei~he r unrealistic (Meh lber g) ~ 

unref lective (Bohm ) , or unnece ssary (Feye rabend ) . ••3 6 (Bohm , of course, was not a ' phi 1oso 

pher of science' but a physicist; only, he was temporarily fr eed of ~I s comm unity; name l y , 

he wa s suspend ed f rom the pos ition of ass lstent professor at Prin ce ton University and 

expe 11 ed f rom the Un i ted States by Senator J . R. McCarty. Up ~ntl 1 that moment he w~ s a 

supporter of the Copenhage n In te rpretati on). I t became Increa si ngly evident that only he -
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t crodox theo ri es can e ncou rage any fut·t he r de velopment bey-ond quantum mechanics. Hanson 

(f n the afo re ment ioned article) find~ the way out by simply declaring them to be non-axis -

tent, and adds that ' 'no one should th ink that because most quantum physicists are unpe rtur -

bed by the type of question bro ught to prominence ~y Brihm, th~t therefore they are unref

lective ~ resigned, Berk leyan, computer - ridden predicting machlnes. 1137 

At the same time (19 59 ) in Soviet Uni on stati stica l and stochastical in ter-pretations 

support~d t ill the n, fe l l in to di sfavou r, and the or t hodox one was embraced. 

In the last two decades a lot of heterodox ideas have been cons idered (some of them 

leadt ng beyond orthodox qu antum mechantcs, e.g. stochastic electodynamics ) . Simultaneou s ! ~ ~ 

a l ot of theoretical an d exper imenta l d l sproofs of hidde n variables appeared 1n journa ls. 

But, what i s parti cu l ary enterta ining ~bout them is that they do not re fer, at a ll, to tl)e 

l1[dden var i ab les theor i es as formulated by the ad vocates of t hese theor l es. 38 

Not rea li zing t ha t the s ituation . j~ st ; me ntloned i s a l so a kind of schoo l i ng the un-

tra i ned on looker i s st l 11 t empt d to ove restimate the role of reason: ''I sus pect, however 1 

that most phys ics t s .•• are in f luenced more by the tradition in which ~hey are schOo led 

than they ar e by these rathe r recent and sop hi st icated arguments. That tradition is the 

deeply positivist i c l egacy of Bohr and H e i s~ nbe rg , irom which con temporary sc ience as whol ~ 

Is struggling to free itself . I am not much worr ied that my philosophical colleages wfl 1 be 

seduced by positivi st consid erat ions coupled with _insubstantia l reasons, for we are dlffe-

39 . 
rently schoo led.'' Unfortunate ly he has no re ason to be optimistic in connect ion wi t h hi s 

11 philosophica l colleag uest '. t~ame ly, on a 11meta leve l 11
, i. e. in the philosophy of physics v!e 

find j ust the same situation as in phy~i cs itse lf. 

Officia l phil osophy of sci ence (e.g. Lakatos) just des cr ibe s the situation in a bas i c 

sc ience: 11 lf we have to rival research programmes~ and one i s progressing whil e the other 

is degenerat-ing, scient ists tend to j oin. the progressi ve programme. 1140 we can 1 1st i ck to a 

degenerating programme and try to turn i t i nto a progres sive one'4°, bu t it i s not at all 
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cl ear how we can do t hi s when already i n 1953 , 5 our 225 col leges in the Uni ted States got 

- 11 h 220 put I f . . · f" 41 1 · the same amo unt of money as a ot , er toge t1err or sc1 ent 1 tc contracts • . n t1-

rna .th is sit ua tion is exacer ba t ed4 2, an d i t i s no wonder th at'until very , ~ recent ly (fn Italy) 

none of the numerous proposed exper i me n ts~ which migh t dec ide between the rival qu antum 

t heor ie s ~as been f inanced and performed. 

Apart from ~he officia l approach we do fl lnd hete rodox vi ews wi thi n philosophy of sc i -

ence as wel l a~ wi thin basic sciencess bu t they are han d l ~d ! n the same way as heterodox 

basic t heor i ~s are. One examp l e i s Feyerabend who ma i ntains that there is , hi st orica lly ~ no 

connectio n between the truth and ~cceptance of observat ion se nte ntes (the latter be i ng al-

ways ~na llti call y true wi t hin a pa rticular theory ) and th a t the ground for the acceptance 

cr re j ect ion of a theory is a fund amental ly i rrat iona l procedu re . His vi ew ha s recently 

been decl a red to be "biz za re, i mp l aus ibl e and unat trac t i v ~ 1 A3, Thi s has notp of cou rse$ 

been obj ect ively confirmed but someth i ng el se has: 

In a study of ~eventy- nine eminent sci ent ist s, Warren 0. Hagstrom stre~sed ; ha t a key 

element of in terna l soc i a l contro l In sc ien ce is peer recognition~ It Is ~ssent i a l to 

keep i n mind that t he ri sk of ostracism or i so l at ion is diflcult to bear for sc ie tl sts 

who depe rid greatly on a somewhat dis tant and abstr act form of pee r approval .. . Rece i-

vlng adeq uate r.ecogn l t ion Is le ss like ly when tra9i t lor.al rol e be havior i s vio l a ted .. . 

anything t hat i solates a sci ent ist tend s to lower his reput ati on an d product ivlty ... 44 

Th us we are close to under s t and ing both sides in a coherent way. The ground for the 

acceptance or rejection of a theory is a fund ame ntally "irrational"/ procedure , c: s Feyet·a' end - . 

says, bu t only If by "l.r rat iona l" vJe mean "non-rationa l" with reg ar d to a theory i tse l f~ 

i.e. so fa r as· the accepta~ce or rejection of a theory is not based on t he in t~ rnal st~uttu 

re o f the t heo r y , bu t on ex ter na l soc i a l factors. On the ot he r hand such a point of view i s 
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evidently 11 bizzare, i mp l aus ibl e and un attractive''. For ~"/hat is strunger t han to ·employ 

progress to preserve the sta tus quo; what _is, for a scientist, more unbe li eva~le than the 

possibility that he himself is just a bureaucrat employed in a Department for truth codi -

ficatlon; and what i s, for the state, more unattract i ve than Feyerabe nd's conclus ion that . 

the separat ion of state and church must be supplemented by separation of s tate and scl~-c~, 

that most recent , most aggresive, and most dogma tic ln~ t itution'A- 5, for in this cases· if th ~ 

ana l ogy is to be comp lete 1 \-.Je should have to change the state as we ll. H01.;eve r such a " sc i -

ence'' wou l d not be a sc i ence in today's sense of the word and consequent ly is out of scope 

of the present considera t ions. 

So far we have indica ted tha t the i nstitutioD of. sc ience, being a statefs mea ns of 

en suring i ts own technologic a l bas is, is e)cter na l ly condit ioned in order to fulfi 1 the 

task mot economica lly. In this way.our cognition of Nature is but~ by-product of sciehtl -

~fie . producti on in the cou rse of which, this pa 1· t i cu lar cognition i s se lected out of many pos sib 

le onec . This mea ns that our truth is a1so constantly being seJected out of many possible 

truths and if we are to choose truth for the _postulate mentioned at the beginlng of this 

paper then s uch a postulatE: would have to in clude all poss ible truths. Th is wou ld 1 howeve-r 

aga in tmply a new kind of sc ience. 

An d i n the end are we to t ake science as be i ng responsib le for itself? Of cour~e=n c > t. 

Heres again Lakatos was quite r i ght claiming th~t sci ence , ·as.such, has no social respo n-

sibility, For this would immediate ly imp ly that it would be i n opposition t o somebody, and 

tha "some body" can only be the state, But how on earth can a " state department" bP- opp~s e' 

to the state. And \-/hat about scientists themse l ves ? They, in princi p le, could be responsi b 

b ut only if they we re aware of socia l i nfluence on the ir subject, and of the general conse 

quences of such a situat ion . In fact one ls tempted to conclude that 11 from World War I I on 

'scientists are being forced to consider the soc i al repercuss io ns of their workt, But the 

characteristics of earl y career development and personality formation show the built-in 
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to t he eas y ful fi l rnent of th a t· hop e . 11 44 

The re is 0ne t hing we coul d st i 11 do. We c6uld try to reconstruct our own sc ien tif ic 

and genera l historical possibi l l ties analyz ing no t only t he of fi~ i a l theori es and truths 

of particul ar periods but those that have been ab andoned a nd suppre ssed as we ll . Thls would 

he lp .us to understand our own cu ltu ra l deve lopme nt ~uch bette r. 
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