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Hugh 'vere t t , III 
Arlington To~ers , - 438 
Arlingt on , Virgi nia 
t ay 31, 1957 

Dr . Aage }etersen 
Blegdamsvej 17 
Co penhagen ¢, Denmark 

ear Aage: 

It ~as very good to hear f r om you agai n . erhaps ~e ~ill 
be able to t alk t oget her agai n sometime soon . There is a good 
chance t hat I will be s ent to Europe in t he f al l on business , 
and I could probably t ake a f ew weeks off and come to Copenhagen. 
l'l ease l et me know what the oest t i mes to come are so that I 
can arrange things ( to t he extent that I am abl e ) t o be most 
convenient. 

In t he meantime , l est t he di s cussi on of my paper die 
compl etely , l et me add s ome fu el to the fire with a number of 
random comments and criticisms of the "Copenhagen i nterpretation . 1! 

Fi r st of all, t he parti cular di fficul t i es wi t h quantum 
mechanics t hat are di scussed in my paper have most l y to do ~ith 
the more common at l east in this country ) f orm of quantum 
t heory , as expr essed fo r example by von Neumann, and not so 
mu ch ~i th t he Bohr ( Copenhagen ) inte r pretation. The Bohr inter ­
pr etati on is to me even more unsatis f actory , and on quite dif­
ferent grounds. ~rimarily my main objections are t he complete 
reliance on cla s sical physics from the out s et (which pr eclude s 
even in principle any deduction at all of classical physics 
f r om quant um me chani cs , a s well a s any adequate study of meas­
uring pr oces ses ) , and the strange duality of adhering to a 
"r eal ity" concept f or macr oscopi c physics and denying t he s ame 
f or the mi crocosm. 

Now I do not think you can di smiss my vie\o/point a s simpl y 
a misunderstanding of Bohr 's position . I am ~illing t o admi t 
t hat Bohr' s complementarity principl e , which expres ses l imi t a­
t ions on t he unr estricted use of cl assical concepts , i s a valid 
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principle. 1 even am prepared to ~dmit t ha t in the i ni tial 
s tages of formu l tion of quuntum theory thi s principle wa s ve r y 
useful i n clarifyi ng the t heo r y and showi ng t hut i t doe s not 
l ead to any of the more obvi ou s ki nds of contradictions . The 
troubl e goes much deeper t han thi s however . bel i eve that the 
basing of quantum mechuni cs upon cla s sica l physics was a ne ces­
sar y provisional s tep, but that t he t ime has come t o proceed to 
something more fundamental. 

Ther e is a good analogy in mathemut ics. The compl ex 
numbers were f i r st defined onl y in te rms of t he real number s. 
Howeve r , with sufficient expe r ience and fami l i 4r i t y with their 
properties, it became pos siLl e and indeed more natur~l t o define 
them f i rst i n thei r own r ight wi t hou t re f erence to t he r eal 
number s, and to de r ive f r om t hem the speci ul ca se of t he reals. 

would sugge s t that the time hus come to do the same f or 
quant um me chanics - - to treat i t in i t s own r ight a s a funda­
mental theory wi thout any dependence on cl~ s i cal physics , and 
to derive cl a s s i cal phys ics from it . While i t i s t r ue that 
i ni t i a l ly t he cl assi c , concepts were r equi r ed for i t s f ormu­
lation , we now ha ve s uffi cient fumili~rity to formu late i t wi th­
out classi cal physics, a s i n the case of the compl ex numbers . 
I am sure that you wi l l r ecogni ze this a s Bohr 's own exampl e 
t urned against him. 

The analogy goes fu rther yet . J ust as we no l onger regar d 
compl ex number s as mere appendages t a cke d on to t he r eal s to 
cover annoying ina biliti es to sol ve certai n equations, we shoul d 
no longer r eg rd quant um mechanics as a mer e appendage to 
classi cal physics t~cked on to cover anlloyi ng discrepancies in 
the behavi or of micro scopi c syst ems. 

Let me now menti on a f ew more irrit~ting fe ~ ture s of t he 
Copenhagen i nt erpr etat ion . You talk of t he massi veness of 
macro sys tems al l owing one to negl ect fu rther quant um effect s 

i n discussions of breaking the measuring chain }, but never 
gi ve any just ifica t ion f or t his f l atl y a sser ted dogma . Is t hi s 
an independent post ul ate1 I t most certainl y does not f ollow 
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from wave mechani cs whi ch l e4ds t o quite s t rbnge super position 
states even f or rn~crosyst ems when applied to any measuring 
processes ! I n fac t, by the very formu lation of your viewpoint 
you are totally i ncapable of any j ustifi cat i on and must m~ke 
it an i ndependent postulate -- that macrosys tems are rel ativel y 
immune to quantum effects. 

Anothe r i nconsistency: you vigorousl y state t hat when 
apparatu s can be used as me~suring appar atu s then one cannot 
simul taneou sly give consi deration to quantum effects - - but 
proceed bli thly to appl y the formu l A~AP ~~/~ to such 
devices, tacitl y ~dmitting quantum effe ct s . 

You say you see no furthe r difficulties wi t h approximat e 
measurements. I have ye t to see any adequate ccount of the 
phenomena and wou l d appreci~te any references you can suppl y . 

Just one final point . I am getting weCi.ry of heCiri ng on 
the one hand t hat it i s t he fundumental irr eversibility of the 
measuring process which a l lows the de s truc t i on of phase rel a­
tions and make s pos sibl e the probabi l i ty i nterpr etation of 
quant um mechani cs, and on t he other hand that the fundamentally 
proba bi l istic processes of quantum me chanics al l ow tru l y rever­
sibl e proces se s and for the first time make a satisfact ory 
thermodynami cs possi ble . s a mat ter of fact , the re is nowhere 
to be found any consistent expl anat i on of t his "irreversi bil i ty" 
of the measuri ng process . I t is again certainly not i mplied by 
wave me chanics , nor classical mechanics either . Anothe r i nde­
pendent post ulate ? 

I am sure that t hese pOints (by no means exhaustive) are 
poorly and i nadequately expressed here, but hope you will t hink 
abou t them until we can huve a f ull di scussion. 1 look f orward 
very much to renewing our always enjoyable arguments. ~lease 
give my regar s to Betty. 

Si ncerel y , 

Hugh Ever ett , III 
Note: Address after August 1 : 

607 }'el ham street 

Al exandri a, Virginia 
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