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Abstract
Ideomotor theory explains developmental and executive aspects of action control de-
parting from the proposition that actually ongoing behaviour is sensorily guided by the
anticipaæd consequences of its own future effects. The present paper discusses a view
which is rooted, in opposition to the "computing" approach of the AI tradition, rather in
the "tuning" view of J.J. Gibson and his followers, departing from the framework of a
transactional interpretation of quantum brain dynamics. Based on the Wheeler-Feynman
absorber theory, this approach accounts for advanced/retarded anomalous resonance
coupling in brain dynamics in analogy to quantum antanglement effects between distant
fwin particles (Einstein-Podolsky-Rosen paradoxes, quantum nûn-locality, teleporta-
tion). Beyond the quantum mechanical micro scale, indices for similar absorber site
drivea resorumce coupling effects have probably been found at the cosrmlogical macro
level too, nantely, by the soviet astronomers Kosyrev and Nasonov. Hypothetically,
their observations might be explained by a mechanism of anticipdive t€sorumce cou-
pling with the advanced future positions of stellar objects expanding to the sarne time
scale as their gravitational forces are retarded due to the limitations of light speed. As
has been shown by Dubois, anticipation is needed in macro- and micro-cosmological
feed-back loops in order to avoid entrainnrcnt towards a chaotic attractor. This argwnent
seems applicable to an advanced resonance coupling solution for cortical synchrcnisa-
tion and ideomotor action control too. Neuronal loops are fed into a network of so-
called synfire chains, the timing of which is critically dependent on anticipatory predic-
tions of the next input in order to adjust their oufput in a way which stabilises norr
linear brain dynamics. In order to get a synchronous visual flow in both left and right
brain hermispheres, as is needed in order to account for the coherence of micro timing in
binocular stereo vision, the temporally delayed information of the left and right eyes'
visual hemifields, which are initially processed in different hernispheres, should be inte-
gated with anticipated versions of their complements in order to close the time gap.
From this point of view, popular experimental datz, e.g. about iconic memory, back-
ward masking and the Libet experiments under actual discussion, may be reinterpreted
in line with the hypothesis of an absorber theory for quantum brain dynamics.
Keywords: Idemotor theory, transactional interpretation of quantum brain dynamics,
cortical synchronisation, Koqnev effect, inter-hemispheric communication
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Computing vs. tuning in the ideomotor approach

To anyone who ever played or even only watched, a football game or a tennis match, it
is evident that the player's task cannot be reduced to the aim of hitting the ball at its
currently visible position. On the one hand, it takes time to register ard to process the
visual input, to generaæ and to carry out the motor commands etc. On the other han{
meanwhile, the ball has been continuing its flight and should be hit, instead of its sen-
sorily processed location, at a certain funne position where it is meant to arrive only
when the player's foot or hand with the racket will have reached it. Nevertheless, in
such fasf games the player's usual report is tbe impressioEr of having hit the ball just at
the place where it was actually perceived. Therefore, a corfiponent of strong anticipation
is involved noû only in the player's performance, hrt also in the timing of his or her per-
ceptual processing.
Indee{ a psychological theory, known as the ideomotor approach of perceptually
guided action control and leaming, is based on such an assumption [311. A good illus-
tation, e.g., is the development of a baby's sensory-motor behaviour which is appar-
ently stochastic after birth, becoming more and more co-ordinated within a few months.
Obviously, the brain's development should lead to a growing degree of synchronicity
and coherence in the reverberating neuronal communications. as a prerequisite for
smootlly cascaded sensory and motor processes. However, the baby's sensory-rnotor
leaming process lacks any kind of "robotic" regiarity. Departing from the ideomotor
approach it is concluded that the efferent commands to the bundles of muscles are ini-
tially chosen at random, the usefirl of them being slectively reinforced stepwise based
on feedback of their anticipated afferent conseguences, i.e. the desired visual changes
induced by the muscular activity. Accordingly, the ideomotor theory explains develop-
mental and executive aspects of action conûpl departing from the proposition, that tlre
actually ongoing behaviour is perceptually guided by the anticipated consequences of its
own future visual reafferencing, based on the desired outcomes of the to be performed
actions [5]. However, the neuronal signals, due to considerable transmission latencies,
are "retarded" with respect to the actual state of the organism and its environment.
Therefore, the question arises, how is the needed knowledge about the "advanced" fr-
ture states gained by the visuomotor system?
Standard theory claims this to be a matter of computation. Knowing the past and its
changes until the present, it is possible to anticipatively calculate its probable states in
the future, i.e. to predict them by computing from memory about earlier experiences
with similar situations. Altematively, the present paper discusses a view which is
rooted, in opposition to the 'tomputing" approach of the AI tradition, rather in the "tun-
ing" view of J.J. Gibson I l] and his followers. Proponents of this idea argue that an
organisrn has to do no more computing than its environment has to do, because the sen-
sory systems are conceived to be "tuned-in" to the relevant environmental information
due to a certain kind of resonance coupling. Therefore, in the context of the ideomotor
theory, the critical question is: What kind of mechanism might enable an organism,
whose neuronal input transfer function is "retarded" with respect to the actual environ-
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mental states, to be tuned in resonance with "advanced" perceptual changes, being
caused only by the ouput of its own future locomotion which actually hasn't even
started yet?

2 Absorber theory and the transactional interpretation of QM

A straightforward answer to this question might be rooted in Cramer's transactional
interpretation of quantum mechanics 12; 37, based on the Wheeler-Feynman absorber
theory B2]. The ùsorber theory is aimed to account for seemingly anomalous spatio-
temporal exchanges of quantum states at distance, without temporal transmission delay:
i.e. quannrm norrlocality, entanglement or teleportation, as it was initially demonstrated
by the ingenious experiments of Alain Aspect et al. [], sometimes also termed the Ein-
steirrPodolsky-Rosen (EPR) paradox [8]. Strangely, this paradox has been named after
the "Gedankenexperiment" of a man, who did not even believe in the reality of this
phenomenon. Einst€in initially proposed it as a striking argument against the àsurdity
of the consequences of quantum mechanics. Thus, he intended to rule out "spooky" in-
stantaneous action at distance, resulting in a "collapsing" wave fimction of a particle in
a certain place, whose quantum state is correlaûed (entangled) to the state ofanother one
being subject to a measurement in a rather different place at the same time. This kind of
quantum correlation, evolving from the measurement of one of two distant "twin" pax-
ticles, challenged the rnain lines of his own relativist approach and, moreover, the tradi-
tional 'local' worldview of physics. As a consequence of the relativist view, the instan-
taneous - i.e. superluminal - "communication at distance" of particles in entangled
states, due to the quantnn mechanical measurement of one of the "twins", seemed to
inpty sorne kind of ænrporally baclavard signalling contary to the norrral flow of time
and causaliy.
neearting just from this contradictioq the transactional interpretation p, 3], based on
the Wheeler-Feynman absorber theory B2] attempts to explain the EPR paradox, which
is nowadays oçerimentally proven by manifold experiments, in a rather straightforward
way. The proposed explanation is the hypothesis of an anticipative effect which is fed
back from the "absorbgr" to the "emiÉet'', i.e., coupled in between'tetâtded' and'ad-
vanced' components in the collapsing wave function of fte quantum event under meas-
unsrnent, which am€ars to an extenral observer as a seemingly' time-revened transac-
tion. It is argue{ that trre marhematical reasons for doing so might be found in the stan
dard quantum mechaldc's procedure for calculating the so-called "collapse" of the wave
function. This is done by multiplying a complex nrrnber (cos t + i sin 0 by its conjugaie
(cos t * i sin t). Since the angle t repres€nts time', a change of the sign of the imaginary

t ln fact, the "back-in-time effect" is understood by the absorber model to result as an illusion from the
point of view of the external observer, since in the relativist framework the light beam from it's inner
aspect has zero time flow and no spatial extension. Thus, the absorber theory is an atæmpt to unify the
relativist and the qwmtum mechanical paradigms.
' More precisely, time is represented here by omega t with omega as a constant 2PiÆ (with T as the time
period) which transforrns the temporal periodicity into the phase of an oscillatory "angular time" corre-
sponding to circular revolutions in radiants.
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part in the complex conjugate number mirrors the angle against the real axis, with the
result of changing the angular rotation direction of time flow. Similarly, this argument is
applied, as it will be discussed below, by Peter Marcer and walter schempp [24;26;25]
in order to give an account to quantum holography within the framework of phase con-
jugate optics.

3 The Libet experiment and the "free will" debate in neuroscience

Departing from the absorber theory, one might ask for neurophysiological evidence in
favour of a quanhrm transactional analogue' corresponding to the ideomotor theory of
sensory nDtor control and cortical synchronisation ofthe underlying brain processes. In
such a context, the frequently discussed Libet experiments might be considered [22].
These experiments show an appearingly paradoxical time difference berween an action
which is already under way, on the one hand, and the decision making occurring, as it
seems, later* than the action onset itself. In the experimental setting an observer is in-
structed to decide "by free will" within a certain interval the actual mornent to press a
button and to fix the time of decision making (in a comol condition also of executing
the action) by observing a clock. certain physiological dara (EEG, EMG) are recorded
resulting in the paradox that these parameters give an earlier response (up to 500 msec)
than the estimated time of making the decision itself. This is especially curious in the
conæxt of subsequently collected data from similar eryeriments with so-called trans-
cranial magnetic stimulation (TMS) of the motor cortex, evoking unwillingly forced
fmger-movement responses, the estimated timing of which did not show the typical
temporal reversal |2, l3l. Therefore, the Libet experiments are very popular nowadays,
since their interpretation in the framework of standard ft*ry, according to some theo-
rists, seems to give rise to the conclusion about the non-existence of free will. The neu-
ronal ctcuitry, as it is argued by leading neuroscientists, autonomously does the whole
job for itself, whereas the mentally timed feeling of having made the decision act comes
later, due to the comparfinental architecture of the brain rather than being induced in
advance by an act of "free will" 5.

' At present, it is far from clear whether this analogy has to be conceived only as a useful heuristics or
whethet there is something in common in the presumed brain's and the quantum mechanical "absorbet''
behaviour. However, the present paper discusses this idea from an intendedly speculative view, looking
for certain conclusions which could be drawn, giving the transactional explanation the preliminary credit
of a working hypothesis.
" At least under acceptance ofthe chronometrric conditions ofthese experiments, involving the prooedure
ofjudgment-based assignment of the subjective decision time - as it is shown on the observed ilockwork
- to the reaction time, the time course of EEG, EMG and other parameters.' 

Tirc wirole debate, ofcourse, is probably obsolete in several aspects, as has been frequently discussed, as
far as it is applied to the topic of free will since the experimental procedure is not àble rËalf to give a
decisive answer to the controveny. One of the problems is that the conclusions drawn are anchored in the
"physicalist" chronometric arguments of a physics and ps ychophysics of the I 9th century which has been
shown obsolete by quantum mechanical revolution, as it is argued in the present paper roo.
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Altematively, departing from Cramer's transactional interpretation 12; 3), Fred Alan
Wolf has argued the Libet experiments' results to come out of a quantum mechanical
absorber effect B3l which can be accounted for in the terms of the Wheeler-Feynman
theory. Indeed, visual processing, on the one han{ takes time up to 500 msec. However,
the ideomotor locomotion control requires, on the other hand, a temporally much closer
sensory-motor inærfacing loop (at best a one to be just in time, i.e. as close as possible
to dr:O). Therefore, a straightforward idea has been proposed as a solution for this con-
flict. It was argued that the interrelations between certain brain states associated with the
sensory-motor processing control and the underlfng extemal events are entangled
much the same way as the absorber and the emitter are entangled in a quantum corre-
lated transactional state. Thus, the retarded brain processes might serve as an internal
absorber for an advanced up to 500 msec component of the sensory signals. Accord-
ingly, the transactional results ofsensory processing are - in analogy to norrlocal quan-
tum absorber states - supposed to be dated back, then, into their "entalgled?' temporal
context of the ongoing extemal events.
So the question arises: Are quantum absorber effects, æ the sketched above ones likely
to occur within our biological tissue, "inside" of the neuronal system? Nowadays such
effects are preferentially searched for at the "microscopic" scale of sub-cellular nano-
structures. This has been proposed by several authors, associated with the ideas, e.g., of
micro black holes in the neuronal tissue p7], of quantum computations within the ni-
crotubuli skeleton [14] interpreted as a norrclassic wave guiding system, of the DNA as
a biophotonic quantum holographic norrlocal processing system [0] etc. However, in
the present context, under the hypothesis of an absorber-type explanation for irleomotor
behaviour control, we are concerned with the argument of a decoherence interval, being,
e.g. in the Libet experiment, far too long in comparison with the usual çantum time
scale.
Cornplanentary to the rethinking of brain processes at sub-cellular nano-scale, the pre-
sent paper additionally proposes to take the risk of having a look at some preliminary
evidence about rather long-range norrlocality effects. These can be found, if *re re-
ported evidence is valid, even on a light-year wide cosmological scale. The cosnologi-
cal scale is argued to be of relevance with respect to the issue ofvisual consciousress in
view of the presumed norr'local aspects of brain processing ("cosmic consciousness").
Consider, 8.g., an observer dependent alternating registration of wave vs. particle æ-
pects of hansmitted radiation, the source of which is hidden behid a light years away
gravitational lens (a so'called Einsteirpcross) as a cosmological variant of the EPR
paradox: Is this an observatiorFinduced absorber effect, i.e. a transaction to an evenl the
origin of which is dated "back in time" some millions of light years ago?
Thus, an intendedly speculative look "otûside" the nervous system - namely, into the
outer space - is included in the context ofthe present paper as a "side step" in order to
provide us with an example of a rather "macroscopic" absorber-type quantwn pbe-
nomenon which is probably hidden behind a rather striking result of soviet ætonomy,
concemed with the so-called Kosyrev effect.
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4 The Kosyrev effect

The Andromeda nebula is the cenûe of our neighbouring galaxy which is located at a
distance of about 2,5 million light years away. Although unseen without a radio tele-
scope, in projective size its spiral arms form the apparently biggest stellar object on the
firmament. Altogether it appears to be about six lunar diameters wide and cannot be
mistaken for any other stellar object. In the end of the seventies, the Soviet astronomers
Nicolai Kosyrev and Victor Nasonov performed a series of observations of stellar ô-
jects, mainly of the Andromeda galaxy, using the facilities of a great reflector telescope
[21]. However, instead of the usual ocular lens system they inserted into the focus of the
reflector a newly &veloped special CCD-type sensor. This detector consisted of a na-
trix of ultra sensitive piem-electric crystals which were grown in an orbital station m-
der conditions of nearby zero gravitationo. Convinced that their device was highly sensi-
tive to ulfa weak grzviational fluctuations', Kosyrev and Nasonov used it to scan a
spatial profile of the gravitational signals of stellar objects, notably the ones of the An-
dromeda plaxy.
To their astonishmenq the both asûIononrcrs reported to have regisEred the spiral profile
of the galaxy not only at Andromeda's obseryed proper location, i.e. the place of the
source of electromagnetic radiation, which in fact was sent out 2,5 million years ago.
Additionally, they reported to have observed the same profile also at two distinct subse-
quent locations too. One of thern was the position which the Andromeda galaxy, accord-
ing to calculations of its displacement's direction and velocity parameters, should have
reached nowadays, "here and yet", so to speak, at its apparently instântaneously ffans-
mitted actual position. This was a fairly unexpected observation, since it clearly seemed
to be in conJlict with the basics of Albert Einstein's relativistic cosmology. According
to Einstcin, the velocity of light sets an upper limit to any kind of signal or matter
transmission in space. Howeveç even more astonishingly, Kosyrev and Nasonov regis-
tered one more of Andromeda's profiles at a third location, which the galaxy will have
reached, departing from today's predictions, in a far away future. This third piezo-
detected profile was spatially located just the same 2,5 million light years ahead,as the
actually ôservable conventional radiation is temporally delayed. Thus, as compared to
the ordinarily observable positiorq the future one appears to be in a "space-time mir-
rored" state, since it corresponded reciprocally - i.e., with an "opposite sign" - to the
temporally delayed spatial position of the actually observable light signal. Apparently,
the Kosyrev effect seemed not ûo depend on conventional electromagnetic radiation,
since it persisted even after shielding the telescope with a metallic cover.
AII in all, the Kosyrev effect is one of the most strange, far from being accepted by the
majority of astrophysicists, stellar phenomena which have been ever repoded. The re-

o The effect ofthe zero gravitational influences on the growth ofthe crystal as a prerequisite for its appro-
priate functioning as a gravitation detector is presumably its increased sensitivity. Possibly, the "innate"
bias for the to be detected influences is less under weightless conditions ofgrowth.
? In Kos;nev's own theoretical thinking, the details of ihich are out of the sàpe of this paper, gravitation
is intimately linked with hypothetical physical properties oftime, such like its'temporal density" aspect.
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ported evidence about this phenomenon is nowadays far from establisheds and there
exist only a few attempts of replication by other observers [19, 20]. Is this only a curios-
ity at the margins of the cosmological observations' history? Or does it provide, altema-
tively, a major hint for the way, how the dynamic revolving equilibrium states of our
universe are synchronised in a similar way, as it is argued in the present papere for the
dynamic equilibrium states of oscillation-based neuronal communication processes in
the brain too? Does it provide, last not least, the argurnent for an altemative hypothesis
about the regulatiur of resonant hrning-based anticipatory ideomotor action control?

Anticipatory synchronisation of oscillators in hierarchy

The solar system and the whole universe consists, in principle, of an architecture of hi-
errchically intertwined coupled oscillators. The same architecture of oscillators in hier-
archy is also underlying bio'regulatory processes, as the enzymatic metabolism, the
conhol of the heart rate and blood circulation as well as the brain's and neuronal sys-
tem's dynamics an4 last not least the loopsynchronization aspects of ideomotor te-
havioural control too. In such a corryled oscillators' system, as has been shown by the
theory of norrlinear dynamics, delayed feedback loops can exhibit a condition for the
emergence of chaotic atfractors, as an outcome. One may easily get a "sensory" impres-
sion of this type of regulation problems with the help of a coupled-oscillators system as
it is sold in gimmick shops, a so.called "chaos-pendulum". Such a device usually con-
sists, on the one hand, of a regularly oscillating primary pendulum (whose cosrnological
analogue midrt be, e.g., the sun-earth rotary system). On the other hand, the constnrc-
tion involves a secondary sub-pendulum (comparable, e.9., to the eættr-moon rotary
systern), whose oscillatiors are, in contf,ast, totally chaotic. Fortunately, however, cha-
otic pendutum dynanies hqq nev€,î been observed in the interactions of otrr srm, its
planec and moons.
Therefore, according to ùe ûzmewoft of anticipatory regulation as it has been devel-
oped by Daniel DuboistÛ [7], our universe has to cope with a problem of regulatory sta-
bility which has becn hitkto ignored. The reason for this, apparently, is hidden in Isaac

E The relevance of the Kosyrev effect in the context of ideomotor action control and neumnal communi-
cation and synchronisation prmsses dspds, arnong other factors, on the verification or falsification of
fhe r:nderlying astroaomical fmdings. Accordingly, the conclusion drawn is at present a ratherpreliminary
one, which might be beuer nrderstood as a to be discussed heuristics than providing the basics of a corr
prehensive theory.
'In ourpaper's cont€xt, we discuss only the consequences of Kosyrev's findings in a way, in which they
appear "taylored' in order to fit as complementary as possible to the standard relativistic andlor quanûrn
cosmology. Kosyrev's own theoretical ideas as an issue ofdiscussion about the physical properties of
time - e.g., as a source of "anti-entropic" radiation, which is in furtimate relationship with gravitational
forces of different temporal density, coming outof stellarobjects due to theirangularmomentum ofrota-

1i^on 
- are out of the scope of this p4er.

'" The author has tried to ado,pt selected issues from the work of Daniel Dubois in order to discuss corre-
sponding topics ofthe present paper. Houever, the view preseirted here, as has been stated, is intendedly
speculative about analogies bet'ween bnain synchronisation, the theory ofideomotor control, the absorber
theory and the cosmological basics of the Kosyrev effect. Therefore, the full responsibility for the pre-
sented view rests - here and in the followine text sections - bv the author.
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Newton's differential equations describing the planets' periodically revolving move-
ments. Since the underlying differentiation process dxlidt assumes a temporal delay 4-
proximately equal to zero, Newton's equations are implicitly based on the assumption
of an infinite speed of gravitational signal transmission. However, in the light of Albert
Einstein's relativistic physics, gravitational forces should have a fintte transmission
speed too, less or equal to the velocity oflight c. Ifso, the gravitational signals v/ere to
travel at least about one second from earth to moon and about eight minutes from sun ûo
earth; on their way back, agaiq the same temporal delays should accumulate. Instead of
Newton's infinitesimally small dt, thus, a considerable amount of delta t has to be taken
into account in the solar system's regulatory feedback loops, not to speak of the galactic
and exta galactic measures of spatial and temporal distance.
With respect to the topic of the present paper, it should be admitted that this problern is
neither an exotic star-away issue down in the far dçth of the universe, nor is it just an
issue of funny gimmick-pendulum toys. Since, in facÇ all bio-regulatory processes, e.9.,
human and animal metabolisrn, heart rbythm and blood circulation, and - last not least -
the brain's ard the nervous system's exhibitory/inhibitory balance are based on an zr-
chitecture of hierarchically coupled harrnonic oscillators with non-linear dynamics,
thus, the delayed feedback problem and its consequence of tlre system's fading away
into chaos appears to be almost the same in all these cases.
Daniel Dubois gives an impressive illustration of the regulaiory problem with delayd
feedback loops in coupled harmonic oscillatory systems, which is especially appropriate
within the context of ideomotor behavioural control Sl. Considering the example of a
robot's arm, trying to grasp for an object in rotary motion, he argues that the cycle of
registering and processing the inpuç generating and executing the motor cornnands
etc., takes a certain amount of time. So it may easily come out that this delay with an
amount of minus delta t is in harmonic relation to the temporal cycling of the to be
grasped cbject's revolutions. In this case the trials of the robot to grasp for the object
may become systematically erroneous or even chaotic according to the standard Fei-
genbaum scenario P]. The same problem, however, should apply to the surl when try-
ing to "grasp" for the revolving earth in a delayed position and, similarly, to the earth
itself, with respect to the moon's delayed position. So why then, one might aslq is the
moon stable in its revolutions around the earth as well as the earth around the sun and
the sun around the galaxy?
If delayed feedback is a chaos-inducing condition, then, on the contrdq/, the anticipated
(foreseen) future state after the delay, fed forward into the system's regulation, Dubois
proposes, is a condition for its "dechaotization"- Obviously, this may be also considered
to be a major advantage of the ideomotor action confol theory, as it has been introduced
in the opening section of this paper. In fact, the robot's arm's control and similar control
processes become smooth and regular after introducing an anticipative (inctn-
siveÆryperincursive) term into the discretized feedback equations. Thus, these equations
were reformulated by Dubois, using instead of the state parameters of the delayed posi-
tion, (i.e. the state at "- delta t"), now the parameters of an anticipated future state, cor-
responding to the absolute value of the delay time, but with an hverse sign (i.e., the
state at time "* delta t"). Therefore, the oppositely signed anticipating feed-forward on
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the one hand neutalizes the delayed feedback on the other hand, and the rzulting dt
equals to + zero.
In a model-based calculation, Daniel Dubois was able to show for the planet Mercury
that this idea seems to be applicable to cosmology too [6]. Using the discretized Newto-
nian equations, retarded in correspondence to a negative delta t based on the velocifyof
light as the speed of signal transmission (a delay of about -1,8 minutes), his calculations
resulted in big rosettes of "epicyclical" cycloid revolutions of the planet's orbit which,
in fact, have never been observed. Inserting, however, into these equations a set of ad-
vanced parameters corresponding to just the same interval but with an inverted tempo-
rally positive sigrr (delta t of about +1,8 minutes ahead), this feed back fom the sp-
tem's own anticipated future state was able to come out in some nearly ideal trajectory,
only marginally deviating from the Newtonian, whose ultra-small rosettes were consis-
tent with the recorded astonomic observations of many decades. As has teen mathe-
matically proven by Dubois, anticipation appears to be needed in order to avoid plane-
tary resonance driven coupling to a chaos attractor.
Since the reported evidence about the Kosyrev effect is not suffrcient for decisive con-
clusions at present, its significance as an argument in the context of the discussed topics
has to be regarded as a speculation, to be verified or falsified by future investigations,
e.g. in the lines of the work of Korotaev [19, 20]. As a hypothesis, however - which
may be undentood at leas! as a useful analogy -, its possible role for a common basic
anticipatory mechanism in the framework of a quantum-transactional absorber-[pe
regulating systemrr might be discussed. Observed at different - macroscopic,
mesoscopic, microscopic - levels of the universe, this anticipatory mechanism might be
argued to provide the hyperincursive solution for tracking a circularly moving object in
a similar way as it has been shown for the "ideomotor" control of the robot's arm and,
maybe the synchronism of oscillatory regulation in the neuronal system.

6 Absorber-type effects in cortical synchronisation

Returning to the issue of ideomotor regulation and synchronisation in the nervous sys-
tem, it should be aùnitted that the functional structure of stereo vision shows up some
features relevant in the context of the present discussion. Anatomically, t}te visual
nerve, transferring the optic signals into the brain, is only panially crossed over with
respect to the addressing of brain hemispheres via the ss'called chiasma opticrrn. The
crossing is true only for the nasal (inner) sites, with respect to the focus of fixation of
the visual field of each eye which is comrected to the contra-lateral brâin hemisphere.
Alternatively the temporal (outer) site of the visual field of both eyes is fèd into the
same-sited ipsi-lateral hemisphere. In other words, from both eyes the visual signal
about the right half of the visual world is transmitted fint via the left lateral geniculate

| | Note that the Kosyrev effect shows just the desired properties: Departing from the velocity oflight as a
transmission speed c, with a oonvergence on a temporal interpolation of dt= +l-0, the anticipatory spin off
into the future (+ delta t) appears to be advanced by just the same amount ( 1,5 million light years) ahead,
as the ordinary signal (- delta t) is retarded.
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body (LGN) into the visual cortex of the left brain hemisphere. At the same time, vice
versa, the left half of the visual world is transmitted via the right LGN into the right
visual cortex. Onty afterwards, the information about left-hemispheric and right-
hemispheric hemi-fields' vision is re-united via contra-lateral connections through the
corpus callosum (CC). That means, the conta-lateral visual sigrrals from the opposite
hemisphere are, in the absorber terminology, "retarded" with respect to one another. It is
suggested here that the visual system performs a correction for this delay, sending an
"advanced" copy of its own input from each hemisphere to the conta-lateral counter-
part much the same way, as it as been discussed above in the context of the coupled-
oscillator problem.
There is a perceptual phenomenon in the binocular vision, the so-called Pulfrich dect
[29J, which may be interprretd in accordance with this idear2. Occluding one eye with a
dark sm-glass while looking at a pandulum swinging in line with a parallel trajectory in
front of the observer, the following phenomenon might be perceived. Apparently, the
pendulum motion is seen to deviate from the ftonûo-parallel plane, describing a rotation
in three dimensional depth. The effect is based on the induction of delayed retino-
cortical transmission rates by the unilaterally darkened visual input. Inducing, therefore,
a spatio-temporal shift between the left and the right eyes stimulus pattems, this is in-
terpreted by the stereo vision system as a dçth parallax giving rise to the three-
dimersional rotary movement Every time the pendulum crosses the fixation focus, it is
tuming from the left to ùe right brain hemisphere, or vice versa- The result is an addi-
tional retarding moment which should be anticipatively counterbalanced by an advanced
sigrral conponenl
Our brain's micro architecture may be conceived in analogy to a hierarchically inter-
twined system of hannonic oscillators. Neuronal loops are organised into a network of
so-called synfire-chains revolving with a delay of up to 500 msec, however meeting at
the same neuronal cell with an accuracy of less than I msec. The timing of synfire
chains is critically dependent on anticipatory predictions of the next input in order to
adjust their output in a way which stabilises the non-linear brain dynamics. In fact, our
brain's inter-hemispheric communication, as it is desired in order to account for nicro
timing of stereo vision - exemplified in the Pulfrich phenomenon -, might be based on
an absorber-type "tuning into the fuûrre" mechanism which is comparable to the pro-
posed one for the quantum cosmological scale. ln order to get a synchronous visual flow
in both left and right brain's halves, integrating fie temporarily delayed information of
ttrc left and right eyes' hemi-fields which are initially processed in different hemi-
spheres, anticipation is needed in order to close the time gap.
There is another issue to be considered here, namely, the perceptual deficiency occur-
ring in the context of so-called amblyopia [6]. Associated, as a rule, with strabismus,
amblyopia means unilateral losses in visual acuity due to deficits in central visual proc-

t2 There is, ofcourse, a textbook standardexplanation to the Pulfrich effect, stating that the visual effects
stem from mernory and retrieval ptocedures which are even additionally more retarded in time, since the
underlying calculation must wait for the inter-hernispheric transfer's backward loop. However, the pre-
sent explanation has the inæresting for the ideomotor view feafure ofproducing'Just in time" output, the
anticipated effects of which were advanced via an absoôer-type mechanism.
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essing rather than peripheral optical damage. As has been shown for the amblyopic cat
by the research group of Singer at the Max-Planck Institute Frankfurt, this is not due to
losses in the visual brain channels per se but rather to deficits in their co-operative proc-
essing. In fact, it is the coherence (synchronisation between neuronal processing at dif-
ferent loci) which is preserved for the good eye vs. lost for the lazy eye [18; 23; 30].
This is interesting with respect to the issue of holographic processing in the brain, as it
has been proposed by Karl Pribram B8] and other authors: Coherence ofthe neuronal
processing is just a prerequisite for the presumed holographic (or holochoric) brain
states. However, standard neuroscience has decisively argued against holography as a
brain process departing from the finding that the nervous system cannot guarantee for a
linear hansmission of the phase since it has been shown to perform in a rather norr
linear way. In other words, different time courses of retarded neuronal transfer functions
in different neumnal circuits were argued to destroy the required phase locking of the
neuronal sigrals.
In contast, it is argued from the view of the absorber theory that a transaction between
advanced neuronal states might compensate for the fetarded ones, resulting in a tempo-
ral zæro shift of neuronal processing. The neuronal transmission circuits, accordingly,
might be conceived in analogy to an arrangement of standing waves in time and space.
In fact, such a transactional interpretation is incorporated in the concept of quantum
holography, as it has been proposed by Marcer and Schernpp p4;26;251 based on a
neuronal mechanism of phase conjugate adaptive resonzmce. With respect to amblyopia
this cottld imply, as a hlpothesis, that the losses of neuronal processing coherence
shown in the ptrysiological recordings of the strabismic cat may be due to deficits in the
advanced (absorber-type) component of visual processing, leading to a breakdown in
the coherence of the reverberæing time loops of neuronal synfire chains. Here, an S-
soûbsr type behaviour of the so.called mirror neurones might be proposed as a hypothe-
sis: derparting from ttre assrnrption of an anticipatory norlocality mechanism in the
nervous system f5], these units may be concçived to constitute a kind of 'time-mùmr"

frmction [7]. This is non'days, of côurse, a speculative assumption which needs fur-
ther investigation in order to beproved.

7 Outl'ook

Taken together, as a hypothesis, the reported macroscopic, mesoscopic and microscopic
absorber effects are suggested ûo provide us with an analogy between the resonant
transactional control mec*ranisms on a cosmological, neurcrphysiological and quantum
mechanical scale, the intrinsic nature of which is open to further research. Neuronal
anticipative tuning on the level of ideomotor behaviour control, departing fiom the
framework of a tuning altemative, is conhasted as an explanatory construct against the
usual accounts being exclusively based on anticipative "orboard" cortical computa-
tions. The main difference, departing from the presented alternative view, is rooted be-
hind the supposed content of sensory-motor learning processes: It is argued here that the
leaming effort is aimed at an enlargement of the absorber span of anticipative action
control by self-induced re-afferences absorbed from the body's own immediate-fuUre
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locomotion state. Thus, the usual limitations of this ideomotor ôsorber span (of about
500 msec, as is suggested by the Libet data p2j) may be due to life-long leamed habits
of our hand- (or leg- reaching) everyday-life action control zone. It may be speculated
that this zone can be considerably enlarged out of the range of our "hand-reaching
space" by intensive training, e.g. in fast sport games as table tennis, or even in the art of
ueng-buddhist strong-bow training: From a trarsactional ideomotor approach, the trick
is here to adjust the muscles of the arms and hands controlling the strong bow by the
feed-forward of an absorber-effects coupled back from the one of a multiple of possible
future states. in which the arrow has hit the cente of the tareet.
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