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Abstract: We studied dynamics of the activity of the default networks as the human large scale brain networks in response to the ocular
influence of light, which was nano-modified with a fullerene filter. We examined 7 volunteers (4 males and 3 females) aged from 18 to
22 years without health complaints, right-handers, students. The ocular pathway of the light influence was provided by the use of
glasses with fullerene (Cgo) filters (Zepter Tesla LightWear, 0.3%o in polymethylmethacrylate organic glass, 2 mm thick), for placebo
we used glasses in a similar frame with a filter similar in the light range but not containing fullerene. For EEG recording and analysis,
we used the Neuron-Spectrum-4/VP complex (NeuroSoft). The recording was carried out in monopolar way, with a quantization
frequency of 500 Hz, the electrodes were arranged according to the international system 10-20 in 19 leads. In each lead, the power
spectral density was calculated for all EEG frequency ranges according to the Neuron-Spectrum program. Statistical analysis was
performed by using Statistica 8.0 (StatSoft, USA). As a result of the study, we obtained significant differences (as compared with
placebo) of the electrical activity of the human brain (EEG) under the influence of light transmitted through a fullerene filter. Changes
in the delta and theta ranges indicated changes in the state of the default networks, since they are characterized by low-frequency of
EEG oscillations. Reduced EEG activity in the alpha range in the right frontal zone indicated an increase in interregional
synchronization involving figurative information in the processes of internal thinking. Increased EEG activity in the delta range in the
temporal zone indicated activation of the imaging modeling processes of the future, and reduced EEG activity in the in the posterior
temporal area indicated a decrease of attention to internal processes, i.e. relaxing. Increased EEG activity in the theta range in the
posterior singular cortex testified to the intensification the processes of introspective emotional experience of the past events. These
data suggest that under the influence of light, modified at the nano-scale level by fullerene, there developed a more contemplative
attitude toward the introspective emotional experiences of the past events developed while they were actively involved in figurative
modeling of a hypothetical future.
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1. Introduction oscillations in such zones are characterized by higher
activity in the periods before and after doing the task,

Brain activity at rest is not less than when . .
. . . ) ) rather than during the process itself [2—4]. Later, the
performing cognitive activity. It is revealed a higher . .
o ) o default networks began to be associated with the
activity of certain areas of the human brain in the .
o ] processes of internal speech, self-awareness,
absence of purposeful activity. To describe these neural L . .
self-projection, self-contemplation, and independent

thinking [2]. One of the important tasks of the default

networks is also called autonomous information

ensembles in 2001, M. Raichle [1] proposed to
introduce the concept of default networks. Electric
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memory to long-term one [3]. Another important
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from the past are used when planning the future and
comparing them with the present [5].

Clinical observations revealed changes in the default
networks for various cognitive disorders [6-10]. In
patients with depression, impairments in the default
networks were manifested in the distortion of
self-esteem and depression after viewing negative
images [10]. Patients with schizophrenia showed
higher activity of default networks, more connections
between their various types, which were not suppressed
during the subsequent performance of a certain task.
This may be due to the presence of hallucinations and
delusional states [6].

Using the functional magnetic resonance imaging
method, it was found that the default networks include
structures of the medial and lateral parts of the
temporal lobes, the medial prefrontal and dorsolateral
prefrontal cortex, the singular cortex, the lower parietal
zone and some other areas associated with them [11,
12]. Most researchers believe that default networks are
a heterogeneous array. Since they are activated when a
person’s thoughts are not oriented towards the outside
world, a question arises as to the various structures that
should be activated according to the nature of the
mental activity observed at the moment [5].

It has been revealed that the areas of default
networks are  responsible  for introspective
considerations, including thoughts about personal
preferences. At the same time, when the examined
were busy thinking about other people, the same neural
networks were activated as when thinking about their
own feelings and desires, i.e. they felt themselves in the
place of another person [13].

It has been shown that some subsystems exhibit
different activities when the subject thinks about
himself in the past, present, or future. These include:
I—posterior singular  cortex-frontal cortex,
II—temporal lobe, including the hippocampus and
other structures involved in memory processes and
associated with

III—subsystem autobiographical

reflections [14]. A number of papers confirmed

participation of the default networks in the processes of
autobiographical memory, modeling future events and
affective decisions [5, 14, 15].

Default networks also take part in the so-called
autonomous transformation of information and its
transition to long-term memory, which, according to
many researchers, occurs mainly in sleep [3, 16, 17]. It
is an autonomous transformation that consolidates
traces of memory, while activating the zone of the
precuneus, as well as ventrolateral and dorsolateral
prefrontal areas [3].

Summing up these data [1-18], we can distinguish 4
subsystems involved in the default brain activity. The
first of them is responsible for planning processes,
comparing the present with the past and includes the
dorsal part of the medial prefrontal cortex, the lateral
temporal region and the lateral parietal cortex (Fig. 1A).
The second subsystem plays the role of supporting
readiness for future actions, “scanning” the external
environment. It includes the dorsolateral prefrontal
cortex, the motor region, the lower and upper portions
of the singular cortex, and the middle temporal cortex
(Fig. 1B). The third subsystem is involved in the
processes of using past experience. It includes the
medial temporal lobe, the retrosplenial area, the ventral
part of the medial prefrontal cortex, the lateral parietal
region and the hippocampus (Figs. 1, C-1 and C-2).
The fourth subsystem is associated with memories
about yourself (autobiographical) directly and
combines the following structures: the lower part of
singular cortex, the medial prefrontal cortex in the left
hemisphere, the dorsolateral prefrontal cortex, the
lower and middle temporal cortex and lateral parietal
regions (Figs. D-1 and D-2).

Thus, the human brain is never really “at rest”, and
its functioning is rather “an orchestra of various
functional networks at a dynamic concert” [6].
Asymptomatic or working “idle” brain activity
contributes to the internal thinking processes that occur
when people are not involved in external interactions
[18].
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Fig. 1 Default brain networks and Brodman’s areas (highlighted in red):
A—the subsystem responsible for planning; B - the subsystem responsible for attention; C-1 and C-2—subsystems responsible for
using past experience; D-1 and D-2—the subsystem responsible for autobiographical memory.

Higher activity of some areas of the human brain in
the absence of purposeful activity may be associated
with  manifestations of the action of the
electromagnetic background of the environment.
Changes in the physical parameters of the environment
against the background of the default state of the brain
can probably make its own corrective contribution. The
ocular pathway of energy transport in the visible
spectrum for humans and animals is considered to be

the leading one for the activation of many cortical

systems.  Accordingly, modification of the
characteristics of the Iuminous flux is likely to be
important for changing functioning of the default
subsystems. Use of polychromatic and monochromatic
filters (glasses) has a prophylactic protective value, and
some of their types, such as green, red and others, can
be used for therapeutic purposes. In recent years, the
possibility has arisen of the direct application of
polychromatic polarized light (Bioptron devices) for

correction of disorders in the structures of the eye
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(therapeutic solar prophylaxis) [19].

Modification of the luminous flux at the nanoscale
level can be achieved using materials containing
fullerene molecules (Cgp: 60 carbon atoms under the
influence of atomic forces create a stable structure of
spherical shape, on the surface of which carbon atoms
are located in the form of 5 and 6 angles). The light
modification consists in the fact that a photon falling
10" 1
with paramagnetic and

inside a rotating (speed of rotation 1.8
fullerene ball interacts
diamagnetic portions (pentagons and hexagons) and
receives spiral stimulation for its trajectory. In this case,
additional

properties. Next, it generates the photon distribution in

the photon flux acquires rotational
such a way that it creates a 2D energy membrane [®° +
(p2 = 3], which “filters” the resulting photons according
to the Fibonacci law. In this way Tesla energy toroids
are formed [20], which are applied to biological
substrates. The result is a more concentrated and
uniform distribution of photons (in accordance with the
Fibonacci law). As a result, the receptor zone of the
ocular fundus receives additional stimulation and more
complete coverage of each anatomical structure with
light radiation [21]. Therefore, additional nervous
impulses of the central link of the visual analyzer can
improve its energy balance, as well as provide
irradiation to the silent zones.

Our previous studies have shown that both the short-
and long-term effects of light passing through a
fullerene filter cause a number of changes that can be
interpreted as beneficial [21, 22]. In particular, it was
found that a 10-minute transdermal light exposure to
the pain center or acupuncture point created noticeable
analgesia and improved sleep. The many-month stay
under the fullerene lighting (transdermal and ocular)
improved the quality of life of older animals (appetite,
body weight, activity, performance). These data
indicate the possibility of biological reactions to the
action of light modified with fullerene. However,
realization of these effects was achieved in two
ways—transdermal and ocular, which makes it

difficult to understand the role of the initial point of

application  of the considered variant of
electromagnetic light radiation. Such studies have not
been made before. Therefore, in order to explain the
mechanisms of physiological reactions, it is of interest
to highlight the role of ocular light application.

The purpose of this study was to examine the
dynamics of the activity of the default networks of the
human central nervous system in response to the ocular

influence of light nano-modified with a fullerene filter.

2. Materials and Methods
2.1 Contingent of the Examined

Examination involved 7 volunteers (4 men and 3
women) aged from 18 to 22 years without complaints
about health, right-handers, students. Testing was
conducted voluntarily and anonymously according to
ethical requirements for working with people. Fourteen
(14) examinations were conducted, in which all the

subjects were tested 2 times on different days.
2.2 Modification of Light

The ocular pathway of light exposure was provided
by the use of glasses with fullerene filters (Zepter Tesla
LightWear, polymethylmethacrylate organic glass Ce
@ PMMA, 2 mm thick [23]), for the placebo studies,
glasses were used in a similar frame with a filter,
similar in the light range, but not containing fullerene.
A modification of the fullerene spectrum of visible
light is shown in Fig. 2. Weakening of the high-energy
part of the solar spectrum is noticeable: the power
density decreases in the UV, violet, blue, green and
yellow ranges. Modification of the fullerene flux of

light photons was described by us earlier [21].
2.3 Registration Methods

The subjects were illuminated with daylight of

moderate intensity. EEG was recorded in the
soundproofed chamber in a state of calm wakefulness
with open eyes for 5 minutes. During the examination,
on the first day, glasses with a fullerene filter were

used, and on another day—glasses of a similar spectrum
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Fig. 2 Natural spectra of the sunlight and modified by a fullerene filter.

without fullerene (placebo).

For recording and analysis of EEG, we used the
Neuron-Spectrum-4/VP complex (NeuroSoft). The
recording was monopolar, with a quantization
frequency of 500 Hz, a notch filter of 50 Hz, upper and
lower frequency filters, respectively, 0.5 and 200 Hz,
and reference electrodes were placed on the earlobes.
We used bridged silver-plated electrodes, which were
superimposed according to the international system
10-20 in 19 leads Fp1, Fp2, F3, F4, F7, F8, Fz, C3, C4,
Cz, T3, T4, T5, T6, P3, P4, Pz, O1, O2. In each lead for
the frequency ranges of EEG-Delta (0.5-3.9 Hz), Theta
(4.0-7.9 Hz), Alpha (8.0-12.9 Hz), Betal (13.0- 19.9
Hz) and Beta2 (20.0-35.0 Hz) in the Neuron-Spectrum

program, the total spectrum power was calculated.
2.4 Statistical Analysis

Statistical analysis was performed using Statistica
software (StatSoft, USA). The critical level of
significance when testing statistical hypotheses was
assumed to be 0.05. The distribution of variables was
checked for normality by the Shapiro-Wilk criterion.
Since the distribution of the most variables differed
from the normal (p < 0.5), the comparison of two
dependent samples was performed using the Wilcoxon
test, and the data in the graphs are presented as Me
(25%; 75%) [24].

3. Results

In the process of the study, we obtained statistically
significant differences in the activity of the human
brain under the influence of light passing through a
fullerene filter (glasses). The results of the comparison
of the power spectra in the respective leads are
presented in Figs. 3-5. The differences appeared in the
areas of the brain associated with the functioning of the
default networks: the lower part of the singular cortex,
the right frontal zone, the middle and lower temporal

region.
4. Discussion
Since oscillations with low frequencies are

characteristic of default networks [8], the data obtained
in the delta and theta ranges indicated changes in the
activity of exactly the default networks under the
influence of fullerene light (Figs. 3-5). The properties
of neural networks indicate that low-frequency
oscillations are likely to be associated with the
possibility of the formation of a neural network of a
larger scale. At the same time, higher frequencies are
limited by smaller neural networks and can be
modulated by the activity of slow oscillations of large
neural networks [8].

A fundamental question is understanding of how the
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Fig. 3 Statistically significant changes in the brain activity in the middle and lower temporal cortex in humans under the
influence of fullerene light (Tesla LightWear) at rest:

White line—median; rectangles—data spread (upper and lower quartiles, 25%-75%); vertical lines with delimiters—maximum and
minimum values of indicators.
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Fig. 4 Statistically significant changes in brain activity in the lower singular region of the human cortex under the influence of
fullerene light (Tesla LightWear) at rest.

White line—median; rectangles—data spread (upper and lower quartiles, 25%-75%); vertical lines with delimiters—maximum and
minimum values of indicators.
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Fig.5 Statistically significant changes in the brain activity in the right frontal area of the human cortex under the influence of
fullerene light (Tesla LightWear) at rest:

White line—median; rectangles—data spread (upper and lower quartiles, 25%-75%); vertical lines with delimiters—maximum and
minimum values of indicators.
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individual neural blocks of the brain cooperate in
solving certain tasks, and what mechanisms underlie
this cooperation, which is the basis for all sensory and
cognitive processes, as well as motor activity. There is
evidence in favor of the hypothesis that low-frequency
oscillations synchronize the activity of spatially
distributed local neural networks that operate in
higher-frequency ranges [8].

An MRI scan showed that the medial prefrontal
cortex, the middle temporal lobes, the posterior
singular cortex, and, in particular, its retrosplenial
region are included in episodic memory processes [25].
Moreover, anatomical connections between the middle
temporal lobe and the retrosplenial cortex and between
the medial prefrontal cortex and the posterior singular
cortex were revealed [26]. Based on the correlation
between the localization of EEG leads and Brodman’s
[27] with the differences
low-frequency activity of the brain, it can be assumed

areas found in the
that the light passing through the fullerene filter into the
visual analyzer activated episodic memory processes.
The detected decrease in electrical activity in the
alpha range (synchronization) in the right frontal zone
indicated the inclusion of this zone in interaction with
other areas of the brain. It is known that alpha activity
provides local specialized information transformation
[28-30]. With the desynchronization reaction, the
rhythm
synchronization, on the contrary, it decreases. Local

amplitude increases, and during
synchronization of activity in the alpha range is
associated with an active inhibition of information
processing and an increase in the interregional
functional interrelation of separate areas of the brain.
The frontal zone of the right hemisphere is
associated with the processes of operational memory,
namely, its component—the visual-spatial notebook
[31], in which, according to Baddeley’s model of
working memory, the figurative and spatial
information is stored. This area is also involved in the
planning of spatial movements, as well as in spatial

orientation [31]. In addition, an increase in activity in

this area for introspectively oriented stimuli was noted
[11]. Thus, under the influence of fullerene light,
inter-regional synchronization with the involvement of
figurative information in the processes of internal
thinking has increased.

Activity in the delta range is associated with signal
recognition, attention control, processing of incoming
sensory streams [32], and it was also shown that the
temporal lobe is occupied in the imagination of a
hypothetical future [5]. Thus, under the influence of
fullerene light, an increase in the activity in the delta
range in the temporal zone indicated activation of the
figurative modeling of the future, and a decrease in the
activity in the posterior temporal zone—a decrease in
attention to internal processes, i.e. relaxing.

The posterior singular cortex performs an important
adaptive function of the continuous comparison of
internal and external information; it is involved in the
processes of operational memory and is also associated
with the processing of emotionally significant stimuli
[26]. This zone of the brain is the most specific zone
associated with default networks and can play an
important role associated with emotional experiences
and episodic memory. Activity in this zone drops when
the brain switches to performing an external task [26].
The concept of episodic memory is used to determine
the form of memory, which allows you to link
numerous types of information in a space-time context.
Association or context are two central ideas in the
history of the study of episodic memory. The
to establish the

impressions  that

mechanism of association is
relationship  between  the
simultaneously arise in the mind. One of the main
of the middle

hippocampus is to combine various features of the

functions temporal cortex and
episodes into a holistic view and consolidate this view
in coordination with the sensory cortex and with the
associative areas of the posterior parietal cortex.
Activation of the brain in theta range occurs when
coding (remembering) information and its decoding

(memories) [28]. Activity in this range is associated
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with the organization of a neural network for the task
and the subsequent control of erroneous reactions [33].

Thus, the influence of light passing through the
fullerene filter was manifested in the intensification of
the processes of the introspective emotional experience
of past events. In addition, it was shown that in the
default networks, low-frequency oscillations in the
delta and theta ranges determine the activity of the
sensory cortex [34], namely, somatomotor, auditory,
and visual. Higher frequencies are associated with
higher cognitive functions, such as self-reflection,
attention, and operational memory. Therefore, it can be
assumed that the ocular influence of the fullerene light
manifested itself in the implementation of default
networks in a more relaxed, contemplative form. The
data obtained also make it necessary to pay attention to
the need for a deeper consideration of the role of the
two basic components of the light factor under the
study. What is crucial—weakening the intensity of the
blue part of the spectrum or nano modification of the
light flux? Comparison with the data obtained in the
placebo glasses indicates that the fullerene-modified
light prevails. Since this is a new data, it will be
appropriate to reinforce this hypothesis by additional
studies of the influence of this factor on other functions
of the central nervous system.

5. Conclusions

As a result of the study, the ocular effect of light,
nano modified with fullerene, on the state of default
networks was identified and statistically confirmed.
The examined persons had a more contemplative
attitude to the introspective emotional experiences of
past events with their active involvement in the
figurative modeling of a hypothetical future with

elements of reverie.

Acknowledgments

This work became possible due to support of Philip
Zepter, President of the Zepter International, and Vibor

Muli¢, Vice President of the Zepter International.

References

[1] Raichle, M., MacLeod, A. M., Snyder, A. Z., Powers, W.
J., et al. 2001. “A Default Mode of Brain Function.”
Proceedings of the National Academy of Sciences 98 (2):
676-82.

[2] Fair, D., Cohen, A., Dosenbach, N., Church, J., Miezin, F.,
Barch, D., Raichle, M., Petersen, S., and Schlaggar, B.
2008. “The Maturing Architecture of the Brain’s Default
Network.” Proceedings of the National Academy of
Sciences 105 (10): 4028-32.

[3] Kun, W., Chunshui, Yu., Lijuan, X., Wen, Q., Kuncheng,
L., Lin, X., and Tianzi, J. 2009. “Offline Memory
Reprocessing: Involvement of the Brain’s Default
Network in Spontaneous Thought Processes.” PL0S One 4
(3): 4867-73.

[4] Raichle, M., and Snyder, A. 2007. “A Default Mode of
Brain Function: A Brief History of an Evolving Idea.”
Neuroimage 37 (4): 1083-99.

[5] Hedden, T. 2010. “The Default Network: Your Mind, on
Its Own Time.” Cerebrum 19: 1-13. Accessed October 13,
2010.
http://dana.org/Cerebrum/2010/The Default Network
Your Mind, on Its Own_Time/.

[6] Broyd, S., Demanuele, C., Debener, S., Helps, S., James,
C., and Sonuga-Barke, S. 2009. “Default Mode Brain
Dysfunction in Mental Disorders: A Systematic Review.”
Neuroscience & Biobehavioral Reviews 33 (3): 279-96.

[71 Laufs, H. 2008. “Endogenous Brain Oscillations and
Related Networks Detected by Surface EEG-combined
fMRI .” Human Brain Mapping 29 (7): 762-9.

[8] Buckner, R., Andrews-Hanna, J., and Schacter, D. 2008.
“The Brain’s Default Network: Anatomy, Function and
Relevance to Disease.” Annals of the New York Academy
of Sciences 1124 (1): 1-38.

[91 Greicius, M., Srivastava, G., Reiss, A., and Menon, V.
2004. “Default Mode Network Activity Distinguishes
Alzheimer’s Disease from Healthy Aging Evidence from
Functional MRI.” Proceedings of the National Academy of
Sciences 101 (13): 4637-42.

[10] Sheline, Y. 1., Barch, D. M., Price, J. L., Rundle, M. M.,
Vaishnavi, S. N., Snyder, A. Z., Mintun, M. A., Wang, S.,
Coalson, R. S., and Raichle, M. E. 2009. “The Default
Mode Network and Self-referential Processes in
Depression.” Proceedings of the National Academy of
Sciences 106 (6): 1942-47.

[11] Buckner, R., Sepulcre, J., Talukdar, T., Krienen, F., Liu,
H., Hedden, T., and Andrews-Hanna, J. 2009. “Cortical
Hubs Revealed by Intrinsic Functional Connectivity:
Mapping, Assessment of Stability, and Relation to
Alzheimer’s Disease.” Neuroscience 29 (6): 1860-73.

[12] Christoff, K., Gordon, A., Smallwood, J., Smith, R., and



54

[13]

Ocular Influence of Nano-Modified Fulleren Light: 1. Activity of Default Networks of the Human Brain

Schooler, J. 2009. “Experience Sampling During fMRI
Reveals Default Network and Executive System
Contributions to Mind Wandering .” Proceedings of the
National Academy of Sciences of the USA 106 (21):
8719-24.

Addis, D., Pan, L., Vu, M., Maiser, N., and Schacter, D.
2009. “Constructive Episodic Simulation of the Future and
thePast: Distinct Subsystems of a Core Brain Network
Mediate Imagining and
Neuropsychologia 47 (11): 2222-38.
Chen, A., Feng, W., Zhao, H., Yin, Y., and Wang, P. 2008.
“EEG Default Mode Network in the Human Brain:
Spectral Regional Field Powers.” Neuroimage 41 (2):
561-74.

Spreng, R. N., and Grady, C. L. 2010. “Patterns of Brain
Activity ~ Supporting  Autobiographical ~ Memory,
Prospection, and Theory of Mind, and Their Relationship
to the Default Mode Network.” Journal of Cognitive
Neuroscience 22 (6): 1112-23.

Wesenick, M. B. 2004. “Limitations of Human Visual
Working Memory.” Ph.D. thesis, Ludwig Maximilians

Remembering.”

Universitdt of Munich Fakultdt fiir Psychologie und
Padagogik.

Jonides, J., Lewis, R. L., Nee, D. E., Lustig, C. A., Berman,
M. G., and Moore, K. S. 2008. “The Mind and Brain of
Short-Term Memory.” Annual Review of Psychology 59:
193-224.

Andrews-Hanna, J. R., Reidler, J. S., Sepulcre, J., Poulin,
R., and Buckner, R. L. 2010. “Functional-Anatomic
Fractionation of the Brain's Default Network.” Neuron 65
(4): 550-62.

Gulyar, S. A., and Kosakovskyi, A. L., eds. 2011.
Bioptron-PILER-Light Application in Medicine (2nd ed.).
Kyiv: Bogomoletz Institute of Physiology at the National
Academy of Sciences of Ukraine. (in Russian)

Koruga, D. 2018. “Hyperpolarized Light: Fundamentals of
Nanobiomedical Photonics.” Zepter Book World,
Belgrade, 1-312.

Gulyar, S. A., and Tamarova, Z. A. 2018. “Influence of
Many-Month Exposure to Light with Shifted Wave Range
and Partial Fullerene Hyperpolarization on the State of
Elderly Mice.” Journal of US-China Medical Science 15
(1): 16-25.

Gulyar, S. A., and Tamarova, Z. A. 2017. “Modification of
Polychromatic Linear Polarized Light by Nanophotonic
Fullerene and Graphene Filter Creates a New Therapeutic

Opportunities.” Journal of US-China Medical Science 14
(5): 173-91.

Koruga, D. 2016. “Nanophotonic Filter Based on Cg, for
Hyperpolarized Light.” Int. and European Pat. App.
PCT/EP2016/063174. Applicant: Field point, ZEPTER
GROUP filed June 09, 2016 and issued October 28, 2016.
Rebrova O. 2002. “Statistical Analysis of Medical Data.
Application of Software Package Statistica”. MediaSfera,
1-312. (in Russian)

Greicius, M., Krasnow, B., A. 2003.
“Functional Connectivity in the Resting Brain: A Network
Analysis of the Default Mode Hypothesis.” Proceedings of
the National Academy of Sciences of the USA 100 (1):
253-8.

Greicius, M. D., Supekar, K., Menon, V., and Dougherty,
R. F. 2009. “Resting-State Functional Connectivity
Reflects Structural Connectivity in the Default Mode
Network.” Cereb Cortex 19 (1): 72-8.

Kaiser, D. A. 2010. “Cortical Cartography.” Biofeedback
38 (1): 9-12.

Klimesch, W. 1999. “EEG Alpha and Theta Oscillations
Reflect Cognitive and Memory Performance.” Brain
Research Reviews 29 (2-3): 169-95.

Klimesch, W., Doppelmayr, M., Schwaiger, J., Auinger, P.,
and Winkler, T. 1999. Alpha
Synchronization in a Memory Task.” Cognitive Brain
Research 7 (4): 493-501.

Klimesch, W., Sauseng, P., and Hanslmayr, S. 2007.
“EEG Alpha Oscillations: The Inhibition—Timing
Hypothesis.” Brain Research Reviews 53 (1): 63-88.

G., and Baddeley, A. 2006. “The
Model of Working Memory:
Explorations in Experimental Cognitive Psychology.”
Neuroscience 139 (1): 5-21.

Schroeder, C. E., and Lakatos, P. 2009. “Low-Frequency
Neuronal Oscillations as Instruments of Sensory
Selection.” Trends in Neurosciences 32 (1): 9-18.

Bernat, E., Lindsay, D., Holroyd, B., and Gehring, W.
2008. “Separating Cognitive Processes with Principal
Components  Analysis of EEG Time-frequency
Distributions.” In Advanced Signal Processing Algorithms,
Architectures, and Implementations XVIII International
Society for Optics and Photonics, 326-33.

Jann, K., Kottlow, M., Dierks, T., Boesch, C., and Koenig,
T. 2010. “Topographic Electrophysiological Signatures of
fMRI Resting State Networks.” PL0S One 9 (5): 45-7.

and Reiss,

“‘Paradoxical’

Repovs,
Multi-component



