
October 11, 2016 at 7:17 AM, Gill to Yablon 

Dear Jay  

Some further thoughts. 

I do not know of any mathematical justification for this “backtracking”. 

But here is a consequence of it: 

if ( )1sgn k kλ⋅ =s a  then ( )1sgn 1⋅ = +s a  

This means that 1s  lies in the hemisphere with centre a 

Doing the similar thing for 2s  tells us that 2s  lies in the hemisphere with centre b 

If 1 2= =s s s , say, then s lies in the intersection of those two hemispheres, which depends on 

both a and b 

So this “backtracking” leads to a restriction on the hidden variable: its domain has to depend on 
both settings. In other words, a non-local model. 

Richard 

 

Oct 11, 2016 at 6:29 PM, Yablon to Gill: 

Hi Richard, 

I will think through all of this and get back to you after Yom Kippur and after I recover my 
strength following the fast.  

But quickly for now: 

I do not think that backtracking as I have called it, is an issue at all.  The angular momentum 
conservation condition that 1 2=s s  in Joy’s (65) is independent from the relations in (57)-(64).  If 

Joy has made (65) equation (1) instead as he could have done, then there would be no 
backtracking. 

So all I did in the attached was to mathematically combine independent equations (59), (63) and 
(65) into one to see what is deduced from the combination.  What I deduced in the attached was a 
constraint between a and b as you anticipated, but the constraint was a magnitude constraint 

=a b , not a directional constraint =a b .   

I would like to know if you concur with me that =a b , and not =a b , is the correct 

mathematical result stemming from combining (59), (63) and (65). 

Jay 

 

 



Oct 12, 2016 at 7:26 AM, Gill to Yablon: 

Dear Jay 

I’m glad that you agreed that according to Joy’s definitions in this part of his paper, ( ),A λ λ=a  

and ( ),B λ λ=b .  This seems to me to make their correlation equal to minus one, whatever the 

values of a and b. Which is a more crucial issue than the question whether the functions A and B 
can be written in some different ways. 

However, to respond to your question, what follows from combining (59), (63) and (65): 

In advance we are given that a, b, s etc are unit vectors. 

In (59) and (63) you evaluate the limits which define the functions ( ),A λa  and ( ),B λb . In 

these equations, 1s  and 2s  are dummy variables. We consider certain functions of 1s  and 2s  and 

consider their behaviour as we take the arguments 1s  and 2s  arbitrarily close to a and to b 

respectively. The names which we use here, 1s  and 2s , are irrelevant. Formulas (59) and (63) 

have exactly the same content if we replace 1s  everywhere by x and 2s  everywhere by y. 

See https://en.wikipedia.org/wiki/Free_variables_and_bound_variables 

In (65), 1s  and 2s  are variables with particular meaning in a particular physical context.  

Combining (59), (63) and (65): 

(59) told us that ( ),k kλ λ= a , and (63) told us that ( ),k kλ λ− = b  

On the other hand, quite trivially 

( )1sgn k kλ⋅ =s a  

if 1s  is in the hemisphere with centre a, and similarly 

( )2sgn k kλ− ⋅ = −s a   

if 2s  is in the hemisphere with centre b.  

So combining all this with (65) as well, we find 

( ) ( )1, sgnk kA λ = ⋅a s a  and ( ) ( )2, sgnk kB λ = − ⋅b s b  

if 1 2= =s s s  is in the intersection of the two hemispheres with centres a and b (which depends on 

a and b). But if s isn’t in this region, one or the other of those two equalities is not true. 

Richard 

 


