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DISCOMFORT WITH
QUANTUM MECHANICS

*NO CAUSALITY (INDETERMINISM)
*INTRINSICALLY APPROXIMATE

*QUANTUM STATE DOES NOT HAVE
IMAGE OF “REAL WORLD?”

*NO TRAJECTORIES
*CONTEXTUALITY: GLEASON-

KOCHEN-SPECKER &
BELL THEOREMS
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J.S.BELL (TIFR 1980 OCT)

What in the world is quantum mechanics about exactly ?

QM is about:
Wavefunctions W
Operators H

Schroedinger eq:

i(h/2m)owy/ot =Hy
and how to solve it.

But what in the world ?

The waveunction is not like the world:

. N
would be unrecognizable.

So: Statistical Interpretation
Statistics of what? ‘measurement results’
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J.S.BELL ,CERN PREPRINT

“Towards an exact quantum mechanics”

Fundamental ambiguity:
Nobody knows what quantum mechanics says
Exactly about any situation.
For nobody knows where the boundary really is,
between wavy quantum systm and the world of

particular events.

THIS IS THE PROBLEM
OF QUANTUM MECHANICS

It is no problem in practice-
because practice is not accurate enough-
and maybe never will be.
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The ratio R1 of the momentum in the Roy-Singh causal theory of guantum
mechanics and the most probable value of the momentum in the Arthurs-Kelly
theory for joint measurement of position and moementum is plotted versus the
ratio R2 of the position measurement precision b to the position width of

a Gaussian wave packet. There is excellent agreement between the two theories
in the relevant region, the ratio R 1 being between 1 and 099 for R2 < 0.1 and
dgdp »10. (Flé. couRrTESY ARUNABHA S- ROY )



Cousd Q- M- Re :
producsny K197 1" 1<H e

S”-?ZOZ }V S)‘n)q)
9()995) 1 Oh’”
di m-

Mod.ﬂ‘?)). leth A 10 ):7.0
Phyp- left- A 255 204 (1999) . N

59 , 337 (2002)" Mox:méddy

ClaMical

S M;e ﬂb%"& “Promant 2=
C ompLeme ar‘;{} inc‘a}»f)&e For
Quant um ?'02 Bties: ( Mm?&na&Thememg
& JM 202')
| 'yh% Lelt B 350 > 66 (1995")
G. Aaﬁaw, & . Mazhout, SM Koy 4V S.gﬁ
Phy? et A 300, ,32% ( 2002.)
ny 12, 2749~ 24+ (2003)
50 o e | 4832- 4854 (2004)

%&;ﬁﬁcﬂb to %"% mgz“ .

s Oberat oV o '

o T, b Sulbesy @ I 52 R o0 om0
A- we,








