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Quantum physics has proven that the world cannot be described by local

realism. Therefore, Many-Worlds Interpretations (MWI) are now in vogue.

This is already wrong: Everett's is a relative state description, not
necessarily a multiple worlds interpretation.

Sascha Vongehr

Below is my “cut a Wiener sausage from both ends” model that illustrates

the concept as applied to the famous Einstein-Podolsky-Rosen paradox. A
correct quantum version of this model is possible. The MWI in its modal realistic many-minds
versions [see also Nonlocality versus Antirealism] is the mature way to understand modern
physics.

UPDATE:What is written in this post is now mostly much better accessed in this, extremely
pedagogically written article [3]: http://arxiv.org/abs/1311.5419

Alice and Bob each chose a measurement direction, a and b respectively, and each measure one
photon of an entangled pair of photons. Alice is on the left and Bob on the right. The two
entangled photons travel from the middle to the left and right, respectively, along the x-direction.
All is as I described in detail before in the well known and simple setup. Say Alice and Bob both
measure along the y-direction, that means a and b are parallel and both point along the y-
direction toward the back:

Imagine that when Bob’s photon arrives at Bob’s place (right end of Wiener), the world starts
splitting there according to a right hand rule: The arriving photon’s propagation direction (positive
x-direction) goes along your right thump and b along the index finger, hence the usually longest
“flip-the-bird” finger now points upward. That is where the worlds are that have Bob measuring
the polarization B = 1. In the lower half of the sausage are all those worlds that measure B = 0.

The split (red) is the "dislocation of decoherence" that travels with light velocity towards the left
to Alice, splitting the world like a zipper, to use H. Dieter Zeh'’s words [1]. Basically, Bob’s
measurement cuts the Wiener with a knife held horizontally, splitting it into two parallel worlds.

The same happens on the left when Alice measures, only that Alice’s photon propagated along the
negative of the x-direction, so the same right hand rule results in the worlds with A = 1 to be
towards the bottom:

https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042

KNOW SCIENCE AND WANT TO WRITE?

Apply for a column: writing@science20.com

DONATE OR BUY SWAG

Please donate so science experts can write for
the public.

At Science 2.0, scientists are the journalists, wi
no political bias or editorial control. We can't d¢
it alone so please make a difference.

We are a nonprofit science journalism group
operating under Section 501(c)(3) of the Interr
Revenue Code that's educated over 300 million
people.

You can help with a tax-deductible donation
today and 100 percent of your gift will go towa
our programs, no salaries or offices.

DELL OPTIPLEX ULTRA

Popular Now New Comments Events

1. NASA Just Launch The Accursed James
Webb Space Telescope Already.

. 'Silent Earth' Review: Scientists Have Been

Bought Off, Organic Can Feed Everyone -

It's Retro Creepy In 2021

Statistics Lectures, And On Ancillarity And

The Neyman Construction

Acinus: Engineers Have Built A Pancreatic

Cancer Time Machine

5. In 18 Years, Pumpkin Spice Knocked Out

Apple As The Flavor Of Fall

Does Biden's OSHA Mandate Violate The

Nuremberg Code?

Come And Do Research In Particle Physics

With Machine Learning In Padova!

N

w

>

o

N

Hot Topics Links

Current Topic:
Is BPA Safe Or Not?

The best writers in science tackle
science's hottest topics.

Radiotherapy repairs irregular rhythms by
reprogramming heart muscle cells to
younger state

New analysis says race predicts income
better than job

Vaping is linked to eating disorder risk
among U.S. college students

How humanoid robots confuse humans
during a competition - by looking at them
Coronavirus Epidemics began over 21,000
years ago

more
[ Science 2.0
s |13 04 mantions Jaime
JENEE 2 11 2 "
J’aime cette Page Partager

BOOKS BY WRITERS HERE

1/4


https://s.tribalfusion.com/h.click/aYmX9q2mQZamdApTHBdXrUd1UBe0ayNPrnDWUM5WtU2or7vPUbq1EUs4Ebi4EjPoTZbAXb3hUHMTmAQDpVnwodnA5qQj3tZat5PvEmFbL0GMQYVF5XGFOpE7W3rv2VbvFWPr5Rqb3QcrtPdbr1d7rTmbv3VQ30bZbIVmqr5PU7RPBK2WBn1dnZcmdZaw36nP3GjeTVJcUc78RAQoUtYUTFnR3reuWanvWa37PEUHQcbBQU6mPH7iUVb54BrTXRjsvA6Vp9XiqR7Zb4BjZaNTEHQQrkjq/https://ad.doubleclick.net/ddm/trackclk/N1153793.3739983VDX.TV/B26180711.313769604;dc_trk_aid=506585293;dc_trk_cid=154974022;dc_lat=;dc_rdid=;tag_for_child_directed_treatment=;tfua=;ltd=
https://www.science20.com/faq
https://www.science20.com/user/register
https://www.science20.com/user
https://www.science20.com/profile/sascha_vongehr
https://www.science20.com/
https://www.science20.com/physics
https://www.science20.com/alpha_meme
https://www.science20.com/profile/sascha_vongehr
https://www.science20.com/profile/sascha_vongehr
https://www.science20.com/print/80042
https://www.science20.com/forward/80042
https://www.science20.com/alpha_meme/feed
https://www.addthis.com/bookmark.php
https://www.science20.com/alpha_meme/disproving_local_realism-79216
http://www.science20.com/alpha_meme/einstein_podolsky_rosen_paradox_resolved_local_modal_realism-81490
https://www.science20.com/alpha_meme/spooky_world_or_crazy_mind_nonlocal_realism_versus_local_antirealism-79512
http://arxiv.org/abs/1311.5419
https://www.science20.com/alpha_meme/disproving_local_realism-79216
mailto:writing@science20.com
https://s.tribalfusion.com/h.click/aUmXhr5EUg5ten5PfKnbYZb0GnQYcZbT0GnOpTFR2UYWTFBZaWAn4REr1PsMrQWYtYtJmWmjn2sBYXUrBV6yw4mU7RP7G3dFn1tBCmW2M36UR5Gj8Vcr9UsbhRmvoUHZbVUbf15U2qWqUpWEvlQEYIQGQIQUenPt7dUVMP5FuooWIOXqaM3WUBPGbE2mYZaoWXrUHZbhXrfb1UBgXaisRbrZdUUr4TtQ2orjoQFZbt1TJn3a7k4E7RoTMI1rE6mn6oPaTDs7ArToPA5aQE3EiFfZajXc8/https://ad.doubleclick.net/ddm/trackclk/N1153793.3739983VDX.TV/B26180711.313901317;dc_trk_aid=506493276;dc_trk_cid=154974022;dc_lat=;dc_rdid=;tag_for_child_directed_treatment=;tfua=;ltd=
https://www.science20.com/hontas_farmer/nasa_just_launch_the_accursed_james_webb_space_telescope_already-255694
https://www.science20.com/hank_campbell/silent_earth_review_scientists_have_been_bought_off_organic_can_feed_everyone_its_retro_creepy_in_2021-255690
https://www.science20.com/tommaso_dorigo/statistics_lectures_and_on_ancillarity_and_the_neyman_construction-255691
https://www.science20.com/news_staff/acinus_engineers_have_built_a_pancreatic_cancer_time_machine-255692
https://www.science20.com/hank_campbell/in_18_years_pumpkin_spice_knocked_out_apple_as_the_flavor_of_fall-255689
https://www.science20.com/hank_campbell/does_bidens_osha_mandate_violate_the_nuremberg_code-255686
https://www.science20.com/tommaso_dorigo/come_and_do_research_in_particle_physics_with_machine_learning_in_padova-255687
https://www.science20.com/topic/bpa_safe_or_not
https://www.sciencecodex.com/
https://www.sciencecodex.com/radiotherapy-repairs-irregular-rhythms-reprogramming-heart-muscle-cells-younger-state
https://www.sciencecodex.com/new-analysis-says-race-predicts-income-better-job
https://www.sciencecodex.com/vaping-linked-eating-disorder-risk-among-us-college-students
https://www.sciencecodex.com/how-humanoid-robots-confuse-humans-during-competition-looking-them
https://www.sciencecodex.com/coronavirus-epidemics-began-over-21000-years-ago
https://www.science20.com/aggregator/sources/34
https://twitter.com/intent/tweet?original_referer=https%3A%2F%2Fwww.science20.com%2F&ref_src=twsrc%5Etfw%7Ctwcamp%5Ebuttonembed%7Ctwterm%5Eshare%7Ctwgr%5E&text=Many%20World%20Interpretation%20By%20Splitting%20A%20Wiener%20Sausage%20%7C%20Science%202.0&url=https%3A%2F%2Fwww.science20.com%2Falpha_meme%2Fmultiple_worlds_splitting_wiener_sausage-80042&via=science2_0
https://www.facebook.com/Science-20-134838041584/
https://www.facebook.com/Science-20-134838041584/
https://www.facebook.com/sharer/sharer.php?app_id=776730922422337&u=https%3A%2F%2Fwww.facebook.com%2FScience-20-134838041584%2F&display=popup&ref=plugin&src=page
https://www.facebook.com/Science-20-134838041584/
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-forumswag
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-forumswag
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-whatshappening
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-whatshappening
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-whatshappening
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-group
https://www.science20.com/alpha_meme/multiple_worlds_splitting_wiener_sausage-80042#quicktabs-group
https://www.science20.com/
https://www.science20.com/physical_sciences
https://www.science20.com/earth_sciences
https://www.science20.com/life_sciences
https://www.science20.com/medicine
https://www.science20.com/social_sciences
https://www.science20.com/culture
https://video.scientificblogging.com/
https://www.science20.com/contributors

03/10/2021 19:04

Many World Interpretation By Splitting A Wiener Sausage | Science 2.0

Alice and Bob cut the quantum universe along the same plane! The result is that there are only
two kinds of worlds once the split is complete, namely those where (A,B) is equal to (0,1) and
those where it equals (1,0). Both halves' volumes are 50% of the total and thus equal to the
correct quantum probabilities.

: o>
<

Now we look at what happens if Alice has her measurement angle at 45 degrees instead.

UPDATE: The following using a doubling of angles may have confused readers. A perhaps better
version is now posted.

Note that I do not have a z-axis yet in this model. The y-axis in the model corresponds to the real
y-axis, but the z-axis in the pictures is NOT the real z-axis. This is because the model must take
care of the so called “double covering” that electrons for example are susceptive to - I will not go
into this here; it is the usual SU(2) group issue about having to turn around twice to get back to
the original state. Suffice to say, the actual angle between the y-axis and the direction a leads to
double that angle in my sausage model picture; @ = 45 degrees are here 2¢ = 90degrees:

For Bob, everything is initially the same, but for Alice, the right hand rule will now put the A = 1
worlds to the back and the A = 0 ones to the front of the sausage. Since directions a and b are
not parallel anymore, the sausage rips up into four kinds of parallel worlds:

@ ¢

The volume of each kind of world is 25%, consistent with quantum physics.

I am in no mood to draw pictures for other angles. The same game leads to always four different
kinds of worlds, namely (0,0), (0,1), (1,0), and (1,1). It is pretty easy to see that their volumes
areas follows:

25

If the whole sausage has volume V = 1, and the relative angle between a and b is 5 (in the real
world, so it is 28 in the picture), the volumes V(A,B) of the split-off worlds (A,B) are

V(0,0) = V(1,1) = [28/n]/2

V(0,1) = V(1,0) = [1 - 25/n]/2

Now you could think that if you just work on this model a little, surely you can find shapes of
sausages or whatever other modification in the angles or even photons so that the volume V
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equals the quantum probabilities P:
P(0,0) = P(1,1) = [sin2(3)]/2

P(0,1) = P(1,0) = [cos?(3)]/2 = [1 - sin?(3)]/2

They are the same at & = 0 and 6 = n/4 = 45 degrees and otherwise similar except for the 25/n

being instead sinZ(3).

You could now think that this model shows how many worlds can be intuitive, how they explain
non-locality without “spooky action at a distance” (nothing faster than light!). You could be
seduced to think that there are no hidden variables here and that the splittings cut the world
along the measurement directions, which indeed does touch on profound insights. The volumes
depend on the relative angle between the cuts, which are only known wherever both cuts, the one
from Alice’s measurement and the one from Bob'’s, have traveled already. It seems non-local.

However, you would be wrong! What is wrong? I let you ponder about it and give the answer

another time. Well, here are some more hints in the new version (and the solution is now posted,
too.).

[1] H. Dieter Zeh: “Quantum discreteness is an illusion.” arxiv:0809.2904

[2] S. Vongehr: "Many Worlds Model resolving_the Einstein Podolsky Rosen paradox via a Direct

Realism to Modal Realism Transition that preserves Einstein Locality" arXiv:1108.1674v1 [quant-
ph] (2011)
UPDATE: Reference [2] is the first paper on the possibility of such models, but the models have

now actually been constructed and are much better explained in:

[3] S. Vongehr: “Against Absolute Actualization: Three "Non-Localities" and Failure of Model-
External Randomness made easy with Many-Worlds Models including Stronger Bell-Violation and
Correct QM Probability” http://arxiv.org/abs/1311.5419 (2013)
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