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Proposed Explanation of the Phi Phenomenon from

a Basic Neural Viewpoint
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A first principle representation of integrated quantum thermal correlations of autaptic neurons
associated with conscious brain mechanisms is proposed — the former termed the retinoid
system by Trehub. Within this formulation, one descends on a set of unitary transformations
yielding generic symmetries of the reduced neuronal dynamics illustrating the projection of the
abstract degrees of freedom onto 3D space. The actual spatio-temporal symmetry suggests a
general mirroring interpretation of the autapse as given by the structure of the neuronal
network. The theory prompts a motif for the abundance of chemical synapses from a neuron
onto itself and provides a simple explanation of the phi phenomenon and the Necker cube
optical illusion.

234! 56#+-7quantum mechanics,! density matrix, thermalization, heuristic self-locus, Poisson
statistics, phi phenomenon, Necker’s cube.
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® Note that the present representation of a neural

commurncation network is neither Boolean,
Bayesian, decision makingr any other classical
version It is neitherstrictly a quantum networlcf.

3)RXU IRUPV ODNH BBALH(H UV Hiuantum computational schemes lacking -self

HIN. /() "10" 1%1$1SA) 420" ) #$) Lh1$1442) 249440)
11268"181"1$01)0" " 01"13)
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referentiability. Since the nodes here are -self
referential and commurdtive they should be
called a G3delian network.
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number of the causal set and the
mirror points amounts to 24.
In summary each neuron has been

pictured as an effective entity LQ WKH 3VHD

of all the others, which are communicating
through the network of quantum thermal
correlations. The CDE is protected, see
above, against decoherence and exhibits
time scales commensurate with the
biological environment of e.g. humans.
Hence the perception ! ,, is represented by
+and the transformation matrix n?° L n%
i.e. by the vectors in the superposition

&L Z;n’® (for simplicity one may
redefine fi L A’°Y @ respecting the
unitarity of n?5). The projection of the six
elements of Fig.1 in actual space may look
as follows? see Fig 2

]
S N L L8y 'St=:
S5L7:Fﬁ7FLS: :st=;
fi 8
Enol
S
57
e .
s CnF '
S N L SY
SGLT}Fﬁ:FLSg st>;
456
Ef59

° Note that showing the neurons as placed in a
vertical plane perpendicular the-akis, see below,
it is not suggested that they actually will be

materiallypositioned in one plane.
6@@B!09/CD'

23 " S -gt?
Ls/}FﬁSQF L Sg 'st?;

However, as noted by Eq.(12) and Fig.1,
there exists 12 locations, i.e. 6 extra mirror
locations see Fig.3. The mirror points are
numbered 7-12 with the original site
number put in parenthesis. One may
envision the mirroring plane to contain the
I -axis (the line from the pupil to the fovea
centralis) orthogonal to the horizontal
plane, the "-planew. Utilizing the
terminology of Trehub, the coordinate
RULJLQ R WRAH/Q WUHLIF
corresponds to a so-called Self-Locus, SL,
and the #-planes orthogonal to the ! -axis
would contribute to the 3D retinoid
egocentric space. Note that ! ;" and #%have
nothing to do with the complex plane
discussed in Fig. 1.

At this point one recognizes the
crucial property of the autapse. Since the
latter is equipped with a chemical synapse
from a neuron onto itself, the transitions
generated by the action potential give rise
to feedback loops, which is equivalent to
incorporating mirroring sites according to
Eq.(12).

1 One reason for estattimg such a symmetry

plare is the gravitational field exted on the
retinoid system.
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5 4
14
3 dh
6 i
<A "

J)8F'PKLY%" "#4'+-%"*M'5"-4-&$%+
!
|
"HSU%&'&(H! YN+ +$). )+, &# 8(.$'&(#! (1'3)!1#)2'<! F()!'3$"1 8(.$'&(#0! G!

)I()#+8.101$.)1)238&4&0! $!'&5) 6+)%)+0)% $#9%! >pnot “visited”, 7&88! 4R, (+1(+$")%!

(L) &#! $/+)5)#! 7&3 1 '3)l .(518)2! &H#1'3)1#)7(+H 14,1 | gl $#%! | D!0))B8O( A&/<!

(#-9/$)!  0,55)+,19&018%,)%!4, I::<=>?@< IDI73)4)!1 "$HIB! | DI(++)0L(H%&H/! '(1'3)!
A&/<! B! %&018%$,0! '3)! *).'(+0BS $#%! &H&'8$8!1)+.)1'&(#18((HD)%6&018S, 96

'3)&+! (#-9/$)0D! )21(0&#/! '3)! .$90$8! !
'$-).(+, |(EI'+$HO5&00&(# E-+(5! (#)!1#)9+$8!

5 4 (shed,
Wk |14
3 dh 3) 10 4
6 (5)7
(2011 2 4
: e dh | adh

J)8F' QKL% " #)<<<'+-%*M'5N5'-4-&-$%+
!

K3)! 0,55)'+&)0! )21(0)%! $4(*)! K3&0H)$%&H/ &0! .(55)#09+%")! 7&'3!
&#H%&.$)!  $! 0&518)! $#%! 09+1+&0&#/! '3)! 09+1+&0&#/! )EE).'0! '3$'%&%! 1+(%9.)
&#')+1+)'$'&(#! (E! '3)! 0(6$88)%! 01).98%'&(#0 '3$" '3)+)! 5&/3" )2&0' ! $!
13)#(5)#(#! (E! &5&'$'&*)! +)0(#$#.)! 1$+'&.98%+! .8300! (B&++(64)9+(# D! Q)
4)3$*&(9+0! %&+).'8,! (40)+*)%! &#! 1+&5%")! )<I<EO&PP(83!'8#%! M+$&/3)-HPQQERR9+!
01).&)0!09/)0'&#/1'3)!1+)0)#.)!  (B$!5&++(+! &#)+1+)'$'&(#D! 3(7)*)+DN21(9#%0! (#! $!
#)9+(#1 0,075 <IL&#)!)*)+,! 1)+.)1'&(#! &0! N#)+$8! 0,55)'+,! )23&4&"Y%! 4,0 '3)!
$00(. &$")%! 7&'3! $#! );9&*$8)#'! )2.&'$'&(#! $9'$10)<
0'+9.'9+)! E(+! $#,! /&*)#! *$89)! (E!! D! &'
E(88(70 4,! #).)00&'! '3%" '3)! 5&++(+!
0,55)'+,D! &8890'+$")%4(*)D! 590" ! $87$,0!
4)! $9'(5$'&.$88,! &#.(+1(+3)%<! "#! A&/<! ?!
3)t%(#(L 0)S1'(! $11)$+DIA9I&IALI<ICD! 11 g theneuronalsites and their mirroimages
738&.3!4)1+(%9.)0!'3)! E988!%’#,$5&'0! (I|E! 3)! are excitedn reversen any perceptionthey m%ht
MN: D3),! %()5)+/) !$0$!1$+&'!+)ES). '&(# cause the “empathic” property associated with the
(E!'3)!(+&/&#$8!.$90$8!#) 9+ (#ER. ) 0<! mind’s mirror.
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O $%&O(*H) R &
&.1),00),) "()1" *./" 2/34/5" 367/"
&*+3("+"68+,) "
IS %H&Q) $+'$ +HNH)Y) S
[#0,)#/$ 12$ 3453 6#78"#,-#71$ - *7#$ 8"4)$
9:: RHAAT;$4<%'4;$ 1##)$ 43S =#&#1748#/$ 8#,8%
<7*>) ©*7$->8&8,/,;=,+8&,)A12S T# H#ATEHTS
8"HS2HATSHHS @ YOS, . PCDEGB)*8"#7$
04-*>;% ,&&>;,%)%,;$ 8"#$ FH=(#73$ 4-1,<>*>;$
&HBIT4%,)<.$/,;=*?#T#/$4&-*;85G::$2#47;$
A<*QBHHTARS -4 TRH)$ I>#,8,%);$ "4 2#$
1##)$ 0¥7->&4A8#/$ )$ 8H#T-;$ *0$ ->&8,:841&4S$
+H7=#+8%),.$ #O@<@$ %"48% /*$
THATHH#)BA8 %) $ &**($ &, (#354)/$ %"23$ ATHS
8"#2% *-#8,-#:% >);8418#KS$ A*7)-##7 .$
G:9CHOM)/*>18#/&2 $ Trehub’s retinoid
12,8#-$"4 | Qi) BWHS0$8 " #$-*,8%,>==#,,0>&$
HH&:$B*$>)=*2 HED>)/4 -#)B4&SA) YHT;$8*$

(2) 11 g

>="$ +7*1&#-;$ 4, WH#&ES 4,3 #5+&4,),)<$ 4%
?47 #88 *0$ ,&&>;,%);$ 4)/$ "4&&>=,)48.*);$
A7#'>1 .$ 9CCBb G::D E® B&8"*><"$ 8"#$
+7##)8% 8"#T2¥M++#47$ 8*F ;>++*783 8"#3$
4;;>-#IS+T*+#78,#;$*034F;#88)F=>;$*7 #)8#b
4)/$AS=*T#H&O$"#>T7,;8,=$ HRG>F#8,)* /$
;2;8#- .$ =)0,7- )<$ many of Trehub’s
#5+84)48*72% -*/#&$ *0$ ,&&>;%);$ 4)/$
"488>=,)48,%);.$ ,85"4;$ 8"#$ +* Ut 7$ 8*$ #58#)/$
0>78"#7$ 8*%47/;$ 4% 0,7;8% +7,)=,+&#$ *7,<,)$
74+8#/$ )$ J>4)8>-$ 8"#72@$,;$ 4;:#7 8%)$
%,8&$ 1#$ #5#-+&,0 R %S |)$ =*))#=8,)%

YH>748.86,8"$8" HET*+* 48F0$4)$#5+&4)48,%). $14:#/$
*)$ 8"H#$ O*TTHEASHIS P,;;,+48,24$ Q) #-1&#.$
OPQ.$*0$8"#$$4)/$8" #$ 1#848 1) -#)*)$

A)$ 8"#$ =8&4:,=48$ FH=(#T$ =$1#8=4&$
&&>: \BS

Fig. 4. Actual set of columns: d,»,,d,+,d, "

B;;>- #$ 0,7;8% 8%18% +#7=#+8*)$ $
#5=,8#:$ 4% =#784))$ )>-1#1.% *0$ #>7*):@$
F*8#98"48$8"#;;*=, 48#/92)4-,=;$*0$ ! &§;$
0>)/4-#)848&2%14;#/$ *)$ 8"#$ ;87>=8>T#$ *0$
8"#$ OPQREHS 4::*=,48H#/$ ;+48,* 8#-+*T4&$
R,&1#78% H+45#% <,2#)$ 12$ 8"#$ ;848#HS
A1%#.$ YW"HTHEB"'#S >+#7+%,89% &L

Zan7%%"4;$ 4$ =#784,)$ [#8*=4&,548,)$ 4)/$
8,-#$/,7T#=8,*)@T 7*-$ 8"#$+7*+#78 #,$*0$8"#$

=%)#=>8, 4B ATBWHT;S H)/$ " B $U#&&ES4;$
8"#, 7 =*-+&#5$ =*)I><48#$*==>7% )$ 8"#$
A-#S +HHEERHH8F)H 0. $8"#2$=*TT7#8&A8#$ ,)$,>="$
4% -4)#7$ 8"48% 8"#,7$4==*-+4)2)< $
RUTE++)<E  +T+HAT8R )=&>/,)<$ 8"#,7$

- 1T*7$ ="474=8#7,,8,=5 ##$ T,<0EN)/$ W$

&#AS 8*$ 3*8,%)$ X#7=#+8,*PA@$ Y)$ *8"#7$
%*7/,$ ,08"#$08&4;"#;$ 0*&&*%N$ 4)$ 4++7*+7,48#$
1&H($ ,)8#774&.$ BEBTAIH=8F#,$+*78742#/$

2#=8*7,3-8)$QI@AIGE.$, @#@$ 8"48$#?#72$ 242 M ?#=8*T,8])/$ =*77#,+*)/,)<$8*$8"#$
)SAS<H)HTARY -#);,*)4&$;87>=8>T#$->;8% “spatial locus” of | $?#7&4+;$,)$8,-#$4)/$
"A#.$ %,8"$ T#;+#=83 8*$ 8"#$ -, 777 +&4)WHS,)8HTA=8,$%8,$,8,§TT*TS+AT8HT$-T#48,)$
=%)84,),)<$8"#$545,;$,)$#<*=#)87,=$;+4=#.$4% 4% =%)8,)>*>$ -*8*)$ +#H7=#+8*) @ "#$
+47,82% THO&H=8HIS +AT8WHT@$ H,)=#$ 8"#$ H#>8&8$,;$8"#$+",$ +"#)*-#)*) ABH#S -, <"8$

RS S+ T=H,2HI$ 8+ *==>T$ %"#)$
8"#$ &>-)*>;$ -+>&;#;$ -*?#$ 483 47*>)/$
U:-.$ 8'#$ -*8,))$ ,&&>;*)$ ->;8% *==>7%
%,8")$ *)H$ #8$ *0$ =*TTHEASHIS )H>T*)$

>7-,#$ 8"48% 8".$ -#="4),-$ 4&*$
=*)87,1>8#;$ 8*$ 8"#$ 174,)$ ,)8#7+*&48,*)$ *0$

2|n Fig. 5 the straight arrows, corresponding to d

#<7##,$ *0$ O7##/*-@$ H,)=#$ 8"#$ 8%*$ go from 1- 6, while the curly ones ofsdjo from

6@@B!09/CD’

12 (1)- 7 (6).
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