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Abstract b
The entrance architecture of ancient pyramids has received substantially less scholarly attention than their
orientation, geometry, and construction materials. This study presents the first systematic comparative anal-
ysis of pyramid access systems across five continents, examining surface entrances, internal corridors, sub-
terranean tunnel systems, and landscape-integrated ceremonial approaches. Drawing on documented cases
from Egypt, Nubia, China, Mexico, Peru, Bolivia, and Bosnia-Herzegovina, the paper argues that access
systems are not incidental features but reflect deliberate architectural philosophies. Two principal models
are identified: the direct-entry model, in which the entrance is physically incorporated into the pyramid body
(Egypt), and the remote-access model, in which approach routes are spatially separated from the monument
itself (China, Mesoamerica, and potentially Bosnia). The Bosnian Valley of the Pyramids presents a distinctive
case. The Ravne tunnel system, with over three kilometers of documented passages, exhibits trajectories that
converge toward the western slope of the Bosnian Pyramid of the Sun. Five analytical approaches now support
this directional hypothesis: (1) geodetic tunnel trajectory projections toward the western slope; (2) summer
solstice solar illumination of the western sector; (3) Fibonacci spiral convergence in the western corridor of
the valley; (4) celestial-terrestrial correspondence between the Pleiades star cluster and the valley s western
orientation; and (5) a shared electromagnetic and ultrasound frequency signature of approximately 28—30 kHz
documented independently at both the Ravne tunnel complex and the apex of the Bosnian Pyramid of the Sun,
suggesting physical and energetic continuity between the two structures. This five-fold convergence raises the
possibility of a remote subterranean access system physically separated from the monument it served — what
would constitute the most spatially extensive access corridor yet identified for any pyramid complex globally.
The study does not claim that a confirmed entrance has been discovered, but advances a testable archaeolog-
ical hypothesis supported by independent, methodologically distinct datasets. Broader implications for under-
standing ancient spatial planning, monument-landscape integration, and the role of subterranean architecture
in pyramid cultures are discussed.
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Introduction entrance — the physical point of transition between the exterior
Archaeological scholarship on monumental pyramidal struc- landscape and the monument's interior space — has, by compar-
tures has historically concentrated on three analytical dimen- ison, attracted relatively little systematic attention as an architec-
sions: geometric form, orientation relative to cardinal directions tural feature in its own right. This asymmetry in scholarly focus
or celestial bodies, and construction materials and methods. The is somewhat paradoxical. Entrance is not merely a functional
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opening; it encodes decisions about directionality, controlled ac-
cess, visibility, and the relationship between a monument and
its surrounding landscape. Whether a builder chose to locate
the entrance on the northern face, cut it beneath the structure,
concealed it within a tunnel system, or oriented a ceremonial
stairway toward a plaza reveals as much about the architectural
philosophy of a civilization as the alignment of the pyramid's
summit. The present study addresses this gap by undertaking
a comparative analysis of access systems across ancient pyra-
mid-building cultures on five continents. The term 'access sys-
tem' is used deliberately in preference to 'entrance,' because the
phenomenon encompasses more than a single point of opening.
It includes surface entrances visible in the monument's exterior
face, internal ascending and descending corridors, subterranean
tunnels that may originate at considerable distance from the pyr-
amid, hydraulic and drainage systems that regulated movement
around the base, and ceremonial ramps and plazas that struc-
tured the approach. In several cases, two or more of these ecle-
ments operate together as a coordinated system.

The central research question posed by this study is: Do ancient
pyramids exhibit recurring patterns in the placement and char-
acter of surface entrances and subterranean access systems, and
if so, what do these patterns reveal about architectural intent? A
secondary, more specific question concerns the Bosnian Valley
of the Pyramids near Visoko, Bosnia-Herzegovina. The Ravne
tunnel system — a documented subterranean network exceeding
three kilometers in mapped extent — has been the subject of
sustained archaeological investigation since 2005 [1-3]. LIDAR
survey data and geodetic mapping of the tunnel branches sug-
gest a directional convergence toward the western slope of the
Bosnian Pyramid of the Sun. This paper evaluates that possibil-
ity against five independent lines of evidence: geodetic tunnel
trajectory, summer solstice solar illumination, Fibonacci-spiral
geometry, Pleiades celestial correspondence, and a shared elec-
tromagnetic and ultrasound frequency signature between the
Ravne tunnels and the pyramid’s apex. If the trajectory hypoth-
esis is confirmed by future excavation, the Bosnian case would
represent the most unusual access model yet documented for
any pyramid: an approach system physically separated from the
monument it served by a considerable horizontal distance, con-
nected through a subterranean corridor network, and exhibiting
measurable energetic continuity with the monument itself. This
paper advances that possibility as a hypothesis, framed carefully
against the limitations of current evidence.

The article proceeds as follows. Sections 2 through 6 present
regional case studies covering Egypt, Nubia, China, Mesoamer-
ica (Mexico and Guatemala), and South America (Peru and Bo-
livia). Section 7 addresses the Bosnian case in detail. Section
8 develops a comparative typology of access systems. Section
9 discusses interpretive implications, and Section 10 presents
conclusions. Several sections of this study, particularly the Bos-
nian case analysis in Section 7, draw on and synthesize find-
ings previously reported in the author's prior publications [1-4].
That body of work provides the primary empirical dataset for
the Bosnian hypothesis; the contribution of the present paper is
to integrate those findings into a global comparative framework
that has not previously been assembled. Readers are directed to
the cited publications for full methodological detail on each in-
dividual line of evidence.
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The Egyptian Model: North-Face Entrance and Internal
Corridor Systems

Architectural Characteristics

Egyptian pyramid architecture defines what may be termed the
direct-entry model, in which the entrance is physically incorpo-
rated into the body of the monument itself and located on one of
its exterior faces. The standard configuration, documented across
the major Giza and Dahshur pyramids, places the entrance on
the northern face, typically above the base and below the apex.
In the Great Pyramid of Khufu, the original entrance opens at
approximately the thirteenth course of masonry on the north-
ern face. Two passages descend from this point: one descend-
ing corridor leading to an unfinished subterranean chamber, and
an ascending corridor leading to the Grand Gallery, the King's
Chamber, and various subsidiary spaces. The architectural com-
plexity of this internal corridor system, extending approximately
92 meters from the entrance to the King's Chamber, represents a
highly developed subterranean planning tradition integrated into
an exterior monumental form. The same north-face convention
is observed at the Pyramid of Khafre, where two entrances ex-
ist on the northern face at different elevations, and at the Red
Pyramid at Dahshur, where a descending passage of approxi-
mately 60 meters leads to three corbelled chambers. The Bent
Pyramid presents a variant, with one entrance on the north face
and a second on the western face — an anomaly that may reflect
a change in design during construction. Orientation data from
these structures is exceptionally precise. The Great Pyramid of
Khufu is aligned to true north with a deviation of approximately
three arcminutes [5, 6]. The Red Pyramid deviates by approxi-
mately five arcminutes, and the Bent Pyramid by approximately
twelve arcminutes. This precision has been attributed to stellar
observation methods, likely involving circumpolar stars [5-7].

Access and Cosmological Significance

The positioning of the entrance on the northern face is not inci-
dental. In ancient Egyptian cosmological thought, the north was
associated with the circumpolar stars — celestial bodies that
never set and were therefore considered eternal. The northern
entrance aligned the interior space of the pyramid with the axis
of celestial permanence. For the soul of the deceased pharaoh,
the passage through the northern entrance was a journey toward
eternal stellar existence. From an architectural standpoint, the
Egyptian model is characterized by: (1) a surface entrance on
a specific face, typically north; (2) an internal corridor system
of varying complexity descending into or through the body of
the pyramid; and (3) terminal chambers, usually designated for
funerary use. The monument and its access system are a single
integrated structure. There is no spatial separation between the
approach and the monument: to enter the pyramid is to arrive at
the monument itself. This model stands in instructive contrast to
the access systems documented in several other pyramid-build-
ing civilizations, where the entrance is located some distance
from the monument and is approached via subterranean or land-
scape-mediated routes.

Nubian Pyramids: East-Facing Chapels and Solar Access
Orientation

The pyramidal tradition of ancient Nubia, concentrated in pres-
ent-day Sudan in the regions of Meroé€, Nuri, and El-Kurru,
produced over two hundred structures during the Napatan and
Meroitic periods (approximately 700 BCE to 350 CE). These
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pyramids differ from their Egyptian counterparts in several re-
spects: they are generally steeper in slope, smaller in base di-
mension, and separated from their primary access structure.
The defining access feature of Nubian pyramids is the mortu-
ary chapel, a small structure appended to the eastern face of the
pyramid. This chapel contains the principal entrance to the sub-
terranean burial chamber, which lies beneath the pyramid rath-
er than within it. A stairway descending from the chapel floor
provides access to the underground burial space. In this respect,
the Nubian model introduces a partial separation between the
surface monument and the subterranean access: the entrance is
not on the pyramid itself but in an attached structure on its east-
ern face. The east-facing orientation of Nubian pyramid chapels
is cosmologically significant. Unlike the Egyptian emphasis on
the northern celestial pole, Nubian funerary architecture appears
to prioritize the rising sun in the east, emphasizing solar renew-
al rather than stellar eternity. Chapels were oriented to receive
morning sunlight, and the decoration of their interiors frequently
depicts solar deities and solar barks. The Nubian model thus rep-
resents an intermediate position between the direct-entry Egyp-
tian model and the more spatially separated access systems of
China and Mesoamerica. The entrance is physically associated
with the pyramid through the attached chapel, but it is located on
an adjacent structure rather than in the pyramid face itself, and
it faces toward a cosmologically privileged direction — east —
rather than being functionally or navigationally oriented.

Chinese Pyramids: Subterranean Corridors and Restricted
Access

The Shaanxi Tradition

China’s Shaanxi Province contains a notable concentration of
pyramid structures, with estimates ranging from 36 to over 250
identifiable mounds near Xi’an in the Guanzhong Plain, many
associated with emperors and nobles of the Qin, Han, and sub-
sequent dynasties [8, 9]. In terms of sheer numbers, this figure
is far exceeded by Mesoamerican pyramid traditions: the Maya
world alone contains tens of thousands of pyramid structures
across present-day Mexico, Guatemala, Belize, Honduras, and
El Salvador, making the Maya region by far the largest concen-
tration of pyramids globally. The Shaanxi mounds are officially
designated as mausoleums — a term applied by Chinese author-
ities to indicate their imperial funerary context — though no di-
rect material evidence has yet been recovered from the sealed
primary chambers that would independently confirm this func-
tion. Their architectural form — a squared base, a stepped or
smooth pyramidal exterior, and precise cardinal orientation — is
consistent with monumental pyramid construction worldwide.
The access systems of Chinese pyramids are characterized by a
fundamental departure from the Egyptian model: the entrance is
not on the surface of the monument but at or below ground level,
typically approached through a subterranean corridor that begins
some distance from the pyramid. The pyramid of the First Em-
peror, Qin Shi Huang, is the most extensively documented ex-
ample, though the underground complex believed to lie beneath
it has not been excavated and remains sealed. Historical records
describe a vast underground chamber containing a model of the
known world, rivers of mercury, celestial maps on the ceiling,
and extraordinary grave goods. A tomb passage discovered at the
site and documented by Chinese archaeologists features stone-
block-lined corridors with paved floors, suggesting advanced
subterranean engineering [9].
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The Yangling Mausoleum

The Yangling Mausoleum, associated with Emperor Jing of Han
(d. 141 BCE), offers the most precisely documented example of
cardinal orientation among the Shaanxi pyramids. Geodetic mea-
surements presented by Dr. Jiao Nanfeng and Dr. Cao Fazhan
at the First International Scientific Conference on the Bosnian
Valley of the Pyramids (2008) established the structure's align-
ment at 359° 32' 25.6" — approximately 27.4 arcminutes west
of true north. The structure features a square base approximately
417 meters on each side and an estimated volume of 1.86 mil-
lion cubic meters [8]. Excavation of satellite pits and peripheral
areas at Yangling has revealed a rich archaeological complex
surrounding the central pyramid, including terracotta figures,
bronze implements, and evidence of elaborate underground gal-
leries. The subterranean approach system of the central pyramid
itself, however, remains inaccessible, and official Chinese policy
has indefinitely restricted excavation of the primary chamber.

Architectural Significance of the Chinese Model

The Chinese pyramid access model is characterized by: (1)
subterranean corridors rather than surface entrances; (2) un-
derground approach routes that may originate at considerable
distance from the pyramid base; (3) terminal chambers of great
elaboration, intended to replicate the deceased's living environ-
ment; and (4) deliberate concealment of the entrance, consistent
with a protective rather than ceremonially visible access phi-
losophy. This model differs from Egypt in a fundamental way.
Where Egyptian pyramids announce their entrance — the open-
ing on the northern face is architecturally prominent and was
presumably known to those who needed to use it — Chinese
pyramid access systems are architecturally hidden. The entrance
is not a feature of the monument's visible surface but a concealed
subterranean infrastructure. Monumentality and access are de-
liberately separated.

Mesoamerican Pyramids: Stairway Access, Solar Integra-
tion, and Subterranean Discoveries

The Standard Mesoamerican Model

Mesoamerican pyramid architecture presents a substantially dif-
ferent access model from either Egypt or China. The character-
istic form of a Mesoamerican pyramid — a stepped platform
rising from a broad base, with one or more external stairways
ascending the exterior face — integrates the access route into
the monument's visible exterior. The stairway is not hidden or
concealed but is among the most architecturally prominent fea-
tures of the structure. This model reflects a different relationship
between access and monument: the ascent itself is ceremonial.
Processions of priests, officiants, and perhaps captives climbed
the visible stairways toward summit temples or sacrificial plat-
forms. Movement through the pyramid was public, visible, and
performative. The monument was not entered in the Egyptian
sense but ascended in a civic and ritual sense. Despite this gener-
al model, several major Mesoamerican pyramid sites have yield-
ed evidence of significant subterranean systems, some predating
the surface pyramid itself, and others appearing to have served
as the principal access route to interior ritual spaces. These dis-
coveries substantially complicate the standard interpretation and
provide the most direct comparative data for the Bosnian case.

Teotihuacan: Tunnels Beneath the Major Pyramids
Teotihuacan, the great planned city of central Mexico whose
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Pyramid of the Sun is among the largest structures in the ancient
world, has yielded extraordinary subterranean evidence over the
past three decades. A tunnel approximately 100 meters in length
has been identified beneath the Pyramid of the Sun, oriented in
a manner consistent with astronomical alignments. Whether this
tunnel predates the pyramid or was constructed as part of the
original complex remains debated, but its presence beneath the
city's centerpiece monument is not incidental. More extensively
documented is the tunnel system discovered beneath the Temple
of the Feathered Serpent (Temple of Quetzalcoatl) by archae-
ologist Sergio Gomez Chavez beginning in 2003. This tunnel,
approximately 137 meters long, was approached via a shaft
north of the pyramid and was found to have been deliberately
sealed with tons of rock and debris in antiquity. At its terminal
end, three interconnected chambers were discovered containing
thousands of ritual objects, pyrite mirrors, wooden implements,
rubber balls, jaguar bones, and human remains. The tunnel's axis
corresponds to specific solar dates, and its terminal chambers
appear to have functioned as a symbolic underworld — a cosmo-
logical counterpart to the celestial space above [10].

These Teotihuacan discoveries are directly relevant to the Bos-
nian case for several reasons. First, they demonstrate that tunnel
systems physically separated from the surface pyramid — ap-
proaching from a different direction than the monument's pri-
mary stairway — were constructed as deliberate architectural
elements, not mere geological accidents. Second, they show that
such tunnels could be of great length, sealed intentionally, and
contain important material culture at their terminal points. Third,
they indicate that a pyramid complex could maintain two dis-
tinct access systems: a public ceremonial stairway visible from
the plaza, and a concealed subterranean approach reserved for
specific purposes.

Palenque: The Temple of the Inscriptions

The Temple of the Inscriptions at Palenque, Chiapas, Mexico,
offers a third Mesoamerican access model: a descending interior
stairway leading from the summit temple deep into the body of
the pyramid to a burial chamber beneath its base. Discovered in
1952 by Alberto Ruz Lhuillier, the stairway descends approxi-
mately 25 meters from the summit through the pyramid's inte-
rior, terminating in the tomb of the Mayan ruler K'inich Janaab'
Pakal. The solar significance of this access system is exception-
al. A narrow conduit, now called the 'psychoduct,’ connects the
burial chamber to the surface of the pyramid, permitting symbol-
ic communication between the deceased and the living. On the
winter solstice, the setting sun aligns with the ridge of a nearby
hill and descends toward the pyramid, an alignment archaeo-
astronomers have linked to the descent of Pakal's soul into the
underworld.

The access architecture thus encodes a solar narrative: the direc-
tion of descent, the angle of the passage, and the seasonal illumi-
nation events are coordinated elements of a single system. Be-
yond the Temple of the Inscriptions, investigations at Palenque
have identified evidence of subterranean hydraulic systems,
stone-lined water channels running beneath the site, and an ag-
ueduct of considerable engineering complexity. The site thus
demonstrates that subterranean engineering at Palenque was not
limited to a single funerary installation but was integrated into
the broader planning of the urban complex.
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La Danta and El Mirador

The La Danta pyramid complex at El Mirador, northern Gua-
temala, represents the largest pyramid structure in the Maya
world by total volume, estimated at approximately 2.8 million
cubic meters. Set within a massive basal platform measuring
approximately 600 by 300 meters, the pyramid itself stands ap-
proximately 72 meters tall. Access to the structure is via cer-
emonial stairways and causeways integrated into the broader
urban layout of El Mirador. Archaeoastronomical studies have
revealed that the urban layout of El Mirador exhibits deliber-
ate alignments to solar events, including sunrises and sunsets
on calendrically significant dates [11]. No subterranean access
system has yet been documented at La Danta, though the site's
remote, densely forested location has limited ground-penetrating
surveys. The access model here is plaza-oriented: the pyramid is
embedded in a broader landscape system of causeways, plazas,
and satellite structures that collectively structure the ceremonial
approach.

South American Pyramids: Ramp Access, Hydraulic Engi-
neering, and Platform Circulation

Huaca del Sol and Ticume, Peru

Peruvian pyramid architecture of the Moche and related cultures
is characterized by massive adobe structures built by modular la-
bor units, each contributing independently marked bricks to the
overall construction. The Huaca del Sol near Trujillo, originally
reaching approximately 50 meters in height with an estimated
volume of 1.2 million cubic meters, was one of the largest con-
structions in ancient South America before Spanish colonial riv-
er diversions destroyed approximately two-thirds of the original
structure. Access to Huaca del Sol and related platform mounds
in the Moche tradition was by means of ramps — sloped access
routes built into the stepped terraces of the platform — rather
than vertical stairways. This ramp model reflects a different re-
lationship between worshipper and monument: gradual ascent
rather than a dramatic stairway climb. There is no evidence of
subterranean tunnel systems at the Huaca del Sol comparable
to those at Teotihuacan, though the interior of the structure has
never been systematically excavated. The Ticume complex in
the Lambayeque Valley presents a related model in which twen-
ty-six major platform mounds are organized within a larger land-
scape defined by causeways, plazas, and canal systems. Access
to individual structures was via controlled ceremonial routes that
channeled movement through the landscape before reaching the
pyramid. This landscape-integrated access model bears concep-
tual resemblance to the Bosnian case discussed in Section 7.

Akapana Pyramid, Tiwanaku

The Akapana pyramid at Tiwanaku, Bolivia, built at 3,850 me-
ters above sea level on the Andean Altiplano, provides perhaps
the most sophisticated access model in South American pyra-
mid architecture. The structure comprises seven superimposed
terraces, reaching a total height of approximately 16.5 meters
and an estimated volume of 1.2 million cubic meters. The ter-
races were originally faced with finely cut sandstone and an-
desite blocks, and their alignment with the cardinal directions
is precise. The most remarkable access feature of Akapana is
its hydraulic system. A sophisticated series of internal canals,
channels, and surface drainage features was engineered into
the pyramid body, directing water from the sunken court at the
summit through the interior of each terrace level and ultimately
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discharging at the base. This system not only managed the con-
siderable rainfall of the Altiplano but appears to have served a
deliberate ceremonial function, with the controlled descent of
water through the pyramid mirroring cosmological narratives
of water as a source of life and regeneration. The access model
at Akapana thus integrates multiple systems: terraced platform
access at the exterior, a sunken court providing a recessed cer-
emonial space at the summit, and a subterranean hydraulic net-
work that channels water — and by extension, symbolic cosmo-
logical movement — through the interior of the monument. No
long-distance tunnel approach from an external point has been
documented at Akapana, but the sophistication of its internal
engineering demonstrates the architectural willingness to treat
subterranean space as an integral and meaningful component of
the pyramid system.

The Bosnian Case: Toward a Remote Subterranean Access
Model

Overview of the Bosnian Valley of the Pyramids

The Bosnian Valley of the Pyramids near Visoko, central Bos-
nia-Herzegovina, contains a cluster of prominent topographic
features identified since 2005 as monuments of potential anthro-
pogenic origin: the Bosnian Pyramid of the Sun, the Bosnian
Pyramid of the Moon, the Bosnian Pyramid of Love, the Bos-
nian Pyramid of the Dragon, and the Temple of Mother Earth.
The largest of these, the Bosnian Pyramid of the Sun, reaches an
estimated height of 368 meters and has a rectangular base mea-
suring approximately 1,051 by 876 meters, yielding an estimat-
ed volume of 112.9 million cubic meters — among the largest
pyramid structures documented globally [12].

The anthropogenic origin of the topographic features in the Bos-
nian Valley of the Pyramids remains a subject of active scholar-
ly debate. A number of geologists and archaeologists, including
Donia and Fine (2006) and members of the European Associ-
ation of Archaeologists, have argued that the formations are
natural geological features — principally fluvial and tectonic in
origin — shaped by erosion rather than human construction. The
present study does not adjudicate this dispute. The access system
hypothesis advanced in Section 7 is explicitly conditional: it is
meaningful only to the degree that the anthropogenic interpreta-
tion of the Bosnian Pyramid of the Sun is accepted as a working
premise. Readers are advised that this premise is contested, and
the analysis that follows should be evaluated accordingly. The
author's case for anthropogenic construction, based on geolog-
ical sampling, concrete analysis, orientation measurement, and
structural regularity, is set out in full in Osmanagich (2025¢c;
2025f) and is not rehearsed here.

The northern face of the Bosnian Pyramid of the Sun is aligned
with true north with a deviation of only 12 arcseconds, con-
firmed by a geodetic survey conducted by the Bosnian Geodetic
Institute using high-precision Total Station equipment and in-
dependently verified by LiDAR scans conducted by Airborne
Technologies GmbH (Austria) between 2015 and 2022 [13].
This alignment precision exceeds that of the Great Pyramid of
Giza and places the Bosnian Pyramid of the Sun among the most
accurately oriented structures ever measured. The entire pyramid
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complex is presently covered by forest and soil, primarily pine
trees planted during reforestation efforts in the 1960s. This veg-
etation cover, while it has obscured the monument's geometry
for decades, also means that the existence or absence of surface
entrances cannot be confirmed by visual inspection alone. Any
hypothesis about the access systems at the Bosnian Pyramid of
the Sun must therefore be based on indirect evidence.

The Ravne Tunnel System: Documented Architecture and
Directionality

The Ravne tunnel system is the primary dataset informing the
access system hypothesis for the Bosnian Pyramid of the Sun.
Archaeological investigation of the Ravne tunnels has been con-
ducted continuously since 2005 under annually renewed exca-
vation permits. The data derive from systematic excavation in
Ravne 3 and Ravne 6 (2019-2025), geodetic survey of the full
network, and stratigraphic analysis [4]. The system consists of
a branching network of passages excavated within a polymictic
river-pebble conglomerate beneath the Ravne Valley. More than
three kilometers of passages have been cleared and geodetically
mapped. Internal features include dry-stone walls constructed
from rounded river pebbles (over 80 documented examples);
blocked and sealed passages; controlled intersections at approx-
imately right-angle junctions; water-bearing corridors with sta-
ble water levels; and stratified fill deposits containing cultural
material spanning from the Neolithic to the late medieval peri-
od. Radiocarbon dating of organic material from Ravne 6 (2025
field season) yielded calibrated dates consistently clustering in
the late 15th to early 17th century CE, providing a terminus ante
quem for those infill deposits [4].

The entrance to the Ravne tunnel system is located northwest of
the Bosnian Pyramid of the Sun. LIDAR-based landscape analy-
sis places the Ravne entrance at geodetic coordinates 43°59'44"
N, 18°09'39" E, at an elevation of 496.65 meters above sea lev-
el — significantly lower and northwest of the pyramid summit
at 764.856 meters above sea level [1-3]. Critically, geodetic
mapping of the individual tunnel branches — Ravne 1 through
Ravne 6 — reveals a consistent directional pattern. From the
Ravne entrance area in the north, the principal passages run pre-
dominantly southward. The branches then curve in a west-to-
east trajectory. When these vectors are projected on the LIDAR
terrain model of the Visoko Valley, the directional convergence
points toward the western slope of the Bosnian Pyramid of the
Sun. The figure attached to this study illustrates hypothetical
tunnel trajectories based on current geodetic data, showing the
southward progression from the Ravne entrance and the subse-
quent approach toward the western flank of the pyramid, labeled
'Sunca' (Sun) in the terrain model.

The dotted white line traces the approximate projected route
from the Ravne entrance (red dots, north), progressing south-
ward and then converging east-to-west toward the western slope
of the Bosnian Pyramid of the Sun (labeled 'Sunca'). This trajec-
tory suggests the possibility of a subterranean access corridor
approaching the pyramid's western flank. Source: LiDAR data,
Airborne Technologies GmbH, 2015-2022; tunnel geodetic
data, Archacological Park BPS Foundation.
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Figure 1: Hypothetical reconstruction of tunnel trajectories (Ravne 1-Ravne 6) derived from geodetic mapping, overlaid on a
LiDAR-derived terrain model of the Bosnian Valley of the Pyramids.

It must be stated clearly that the tunnels have not yet been ex-
cavated to a point where direct contact with the pyramid slope
has been established. The trajectory hypothesis is based on cur-
rent geodetic projections and is subject to revision as excavation
continues. The dense vegetation and soil cover on the pyramid's
western face mean that even if the tunnel system does reach the
pyramid, any external opening or access structure would not cur-
rently be visible. The hypothesis is therefore properly described
as testable and directionally supported but not yet confirmed.

Solar-Shadow Evidence for the Western Access Zone

A second independent dataset bearing on the location of a po-
tential access zone on the western side of the Bosnian Pyramid
of the Sun derives from the multi-seasonal solar landscape study
published by Osmanagich (2026). That study documents a se-
quence of recurring shadow interactions among the Bosnian Pyr-
amids of the Sun, Moon, and Love, observed across the annual
solar cycle and verified against calculated solar azimuths using
LiDAR-derived terrain data. Of relevance to the access system
hypothesis is the summer solstice shadow behavior. On 21 June,
observed near sunset, the shadow of the Bosnian Pyramid of the
Sun extends toward the Bosnian Pyramid of the Moon (at an
angle of approximately 103.30° from summit to summit). The
shadow direction on this date corresponds to a westward-extend-
ing shadow from the pyramid. Crucially, the illuminated zone
receiving the late summer-solstice sun lies in the western and
southwestern sector of the pyramid — precisely the area toward
which the Ravne tunnel trajectories converge.

The zone between the Bosnian Pyramid of the Sun and the Bos-
nian Pyramid of Love also receives distinctive seasonal illumi-
nation. At summer solstice sunset, the western access plateau in
this zone is in direct sunlight as the shadows of the surrounding
pyramids lengthen to the east and northeast. This seasonal solar
marking of the western sector would have been perceptible —
perhaps dramatically so — to any observer approaching from or
traveling through a subterranean corridor emerging in that area.
These two independent indicators — the geodetically projected
tunnel trajectories and the solar illumination pattern — converge
spatially on the western sector of the Bosnian Pyramid of the
Sun. It is important to emphasize that the coincidence of two
indicators does not constitute proof. The solar illumination of
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the western sector is a geometric consequence of the pyramid's
true-north orientation combined with the summer solar azimuth
at Visoko's latitude, and it would exist regardless of any tunnel-
ing. The significance is not that the sun illuminates the west in
summer — this is geometrically inevitable — but that this area is
independently indicated by the tunnel trajectory data as a proba-
ble terminus of the Ravne system.

If future excavation demonstrates that the Ravne tunnel system
terminates at or near the western slope of the Bosnian Pyramid
of the Sun, the Bosnian case will represent a remote subterra-
nean access model in which the physical entry point is spatially
separated from the monument by a tunnel network of extraor-
dinary length — a configuration without direct parallel among
documented pyramid access systems globally.

Limitations and Necessary Caution

The hypothesis advanced in this section requires several explicit
qualifications. First, the western slope of the Bosnian Pyramid
of the Sun has not been archacologically investigated in a man-
ner that would allow confirmation or exclusion of the presence
of an entrance. The pyramid's vegetation and soil cover prevent
a visual survey of the face. Second, the tunnel projections are
geodetic extrapolations based on currently mapped passages; the
actual terminus of the Ravne system, wherever it lies, may differ
from the projected trajectory.

Third, the multi-seasonal shadow study, while methodological-
ly rigorous, characterizes solar-landscape relationships as func-
tional hypotheses that require independent verification; the shad-
ow pattern does not itself demonstrate an access function [3].
Additionally, the Bosnian Pyramid of the Sun may have multiple
access solutions that coexist: external entrances on one or more
faces (currently hidden by vegetation), a subterranean tunnel ap-
proach from the Ravne system, and possibly other features not
yet identified. The absence of visible surface entrances in the
site's current state does not mean none exist. The parallel case
from Teotihuacan is instructive: the Pyramid of the Sun there
possesses both a public surface stairway on the west face and
a subterranean tunnel beneath it — two distinct access systems
serving different functions within the same monument complex.
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Sacred Geometry and the Western Face: Fibonacci Spirals
and Tunnel Convergence

A further line of evidence bearing on the significance of the
western sector of the Bosnian Pyramid of the Sun emerges from
the geometric studies published in 2025-2026. These studies
demonstrate that multiple Fibonacci-based logarithmic spirals,
constructed from the summit of the Bosnian Pyramid of the Sun
using the golden ratio (¢ = 1.618), converge on or pass through
the western and southwestern quadrant of the valley. Osmanag-
ich et al. (2026) identified several independently anchored Fi-
bonacci spirals whose trajectories intersect the summits of the
Temple of Mother Earth, the Pyramid of the Dragon, and the hill-
top feature at Bedem — all located to the west and southwest of
the Pyramid of the Sun. Monte Carlo simulation across 100,000
randomized spatial trials confirmed that such multi-point spi-
ral intersections are statistically unlikely to arise by chance (p
~ 0.001 for the most conservative test), indicating non-random
spatial structure in the west-southwest corridor of the valley [1].

The directional convergence of these Fibonacci spiral trajec-
tories toward the western face of the Bosnian Pyramid of the
Sun is therefore not an isolated observation but part of a broader
pattern of geometric organization in the valley’s western sector.
Taken together with the geodetically projected tunnel trajecto-
ries (Section 7.2) and the summer-solstice solar illumination of
the western face (Section 7.3), the spiral geometry adds a third
independent line of evidence pointing to the western slope as a
spatially and potentially functionally privileged zone of the pyr-
amid complex. Whether this reflects intentional planning, emer-
gent natural geometry, or some combination of the two remains
an open question; what the converging datasets establish is that
the western sector of the Bosnian Pyramid of the Sun is not an
arbitrary landscape but a repeatedly indicated focal area merit-
ing sustained archaeological investigation.

The Pleiades Star Cluster and the Orientation of the Bosnian
Pyramid of the Sun Entrance Zone

The astronomical studies by Osmanagich (2025f) establish a se-
ries of geometric correspondences between the angular configu-
ration of the Pleiades star cluster (M45) and the spatial layout of
features in the Bosnian Valley of the Pyramids, including Fibo-
nacci-spiral overlays, triangular configurations, and straight-line
alignments. One specific dimension of this research is directly
relevant to the access system hypothesis: the relative positional
relationship between the Pleiades and the direction of the hy-
pothesized entrance zone on the western face of the Bosnian
Pyramid of the Sun.

The Pleiades cluster rises in the east and sets in the west at the
latitude of Visoko (approximately 44° N). At critical calendrical
moments — notably the heliacal rising in late spring and the pre-
dawn setting in autumn — the Pleiades occupy a western sky
position as seen from the Bosnian Valley. The Bosnian Pyramid
of the Sun’s true-north orientation means that its western face di-
rectly confronts this westward sector of the sky. Fibonacci spiral
analysis further identifies a correspondence between the spiral
originating at the star Maia — the central organizational node of
the Pleiades’ internal geometry — and terrestrial features in the
Bosnian Valley that include the Ravne Tunnel complex and the
confluence of the Fojnica and Bosna rivers, both located in the
western and northwestern approaches to the pyramid [2]. When
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this Maia-originating spiral is overlaid on the valley terrain, its
trajectory passes through the western approach zone, the Ravne
entrance area, and continues in a direction consistent with the
tunnel trajectories projected toward the pyramid’s western slope.

The stellar triangle Maia—Electra—Merope within the Pleiades
has been compared to the terrestrial equilateral triangle formed
by the Pyramids of the Sun, Moon, and Dragon [2]. In this cor-
respondence, the star Maia — the anchor of the Fibonacci spi-
ral analysis — aligns with the position of the Bosnian Pyramid
of the Sun. If this celestial-terrestrial mapping is accepted as a
working hypothesis, the directional relationship within the Ple-
iades cluster from Maia toward the western stars of the group
would correspond, by analogy, to a westward orientation from
the Pyramid of the Sun — exactly the direction indicated inde-
pendently by the tunnel trajectory data, the solar shadow evi-
dence, and the Fibonacci spiral analysis.

It should be noted that the Pleiades correspondence occupies a
different epistemological register from the geodetic, solar, and
geometric evidence presented in Sections 7.2—7.5. Those lines of
evidence are empirically measurable and, in principle, directly
falsifiable through excavation or instrumental survey. The ce-
lestial-terrestrial correspondence, by contrast, is an analogical
framework: it identifies a structural coherence between the as-
tronomical configuration of the Pleiades and the spatial organi-
zation of the valley and proposes that this coherence may reflect
intentional design. In the absence of contemporaneous docu-
mentary or iconographic records from the Bosnian Valley, the
intentionality of any such correspondence cannot be confirmed.
The Pleiades analysis is therefore best understood as providing a
cosmological interpretive context within which the western ori-
entation of the hypothesized access zone would be meaningful
— not as an independent empirical line of evidence in the same
sense as the geodetic or energetic data. With this qualification,
the five-part convergence described in this study comprises four
empirically grounded indicators and one cosmological analogy,
which together consistently point toward the western slope of
the Bosnian Pyramid of the Sun as the probable terminus of the
Ravne tunnel system.

Shared Electromagnetic and Ultrasound Frequency Signa-
ture: A Fifth Analytical Approach

The four analytical approaches examined in Sections 7.2—7.6 are
all spatial or geometric in character. A fifth, qualitatively dif-
ferent analytical approach emerges from the energetic measure-
ments conducted at both the apex of the Bosnian Pyramid of the
Sun and within the Ravne tunnel complex. These measurements
document a shared electromagnetic and ultrasound frequency
signature of approximately 28—30 kHz at both locations, provid-
ing a physically independent indicator of connection between
the two structures [14-16].

At the pyramid’s apex, physicist Goran Marjanovi¢ recorded
a consistent electromagnetic beam at approximately 28.5 kHz,
detectable within a radius of 4.5 meters at the summit. The sig-
nal was confirmed by independent measurement campaigns by
engineering teams from Italy, Croatia, and Finland [15-16]. Sep-
arately, Professor Paolo Debertolis of the University of Trieste
documented ultrasound emissions centered at 28.4 kHz at the
pyramid summit, emitted in regular “blocks” spaced at 9.3333
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Hz intervals — a mathematical regularity inconsistent with nat-
ural acoustic environments and absent in control measurements
taken at natural pyramid-shaped hills [15]. Crucially, multiple
independent measurement campaigns between 2010 and 2011
detected ultrasound and electromagnetic emissions in the same
28-30 kHz range not only at the pyramid’s apex but also within
the Ravne tunnel complex [14-16]. Therefore, the same non-ran-
dom frequency signature appears at both ends of the proposed
access system.

The significance of this observation for the access system hy-
pothesis is twofold. First, the shared frequency is not a trivial
coincidence of background noise: the 28-30 kHz range was ab-
sent in control measurements from natural hills in the Visoko
region and from Monte Pavione, a pyramid-shaped mountain in
the Italian Alps, ruling out a generic regional phenomenon [15].
Second, if the Ravne tunnels are physically continuous with the
pyramid — as the geodetic trajectory data suggests — a shared
resonant frequency between the tunnel interior and the pyramid’s
apex would be the expected physical consequence of a connect-
ed structure propagating a standing acoustic or electromagnetic
wave. The detection of this frequency in both locations, there-
fore, constitutes a measurable, instrument-verified indicator

Comparative Typology of Pyramid Access Systems

of potential structural continuity, independent of all geometric
and spatial analyses. Several important qualifications apply.
The mechanism by which a 28-30 kHz signal would propagate
through over a kilometer of conglomerate bedrock between the
Ravne entrance and the pyramid’s summit is not yet established.
Alternative explanations — including independent sources of
similar frequency at each location, geological resonance effects
unrelated to the tunnel system, or instrumentation artifacts —
cannot be excluded based on current data. Rigorous confirma-
tion would require simultaneous measurement at multiple points
along the projected tunnel route, combined with geophysical
modeling of the substrate’s acoustic and electromagnetic trans-
mission properties. Nevertheless, the frequency correspondence
stands as a fifth independent indicator linking the Ravne system
to the pyramid, and its physical rather than geometric character
means it is subject to different sources of error and bias from
the spatial analyses. The convergence of five methodologically
distinct datasets — geodetic, solar, mathematical, astronomical,
and energetic — on a single hypothesis constitutes a substan-
tially stronger evidential basis than any one dataset alone, and
together they justify treating the western access zone of the Bos-
nian Pyramid of the Sun as a priority target for systematic future
investigation.

Table 1: Comparative Access Systems of Major Ancient Pyramid Complexes Across Five Continents

Civilization Site Primary Access Type | Entry Location | Subterranean Extent | Solar/Landscape
Integration
Egypt Khufu (Giza) Surface entrance + North face Extensive: ascending Cardinal align-
internal passages corridor, Grand Gallery, ment; entrance
chambers faces north celestial
pole
Egypt Khafre (Giza) Surface entrance + North face Descending passage, | North-face orienta-
internal passages burial chamber tion; Sphinx cause-
way alignment
Egypt Red Pyramid Surface entrance + North face Three corbelled cham- | ~5 arcmin devia-
(Dahshur) descending passages bers tion from true north
Nubia / Kush [ Meroé pyramids Surface chapel + East face Subterranean burial Solar-east ori-
ecast-facing entrance chambers beneath entation; sunrise
symbolism
China Yangling Mausole- | Subterranean corridor | Multiple; inter- | Extensive underground | Near-perfect north
um (Shaanxi) system nally accessed | galleries and chambers alignment (359°
32"
China Qin Shi Huang Hidden subterranean Southern ap- | Vast documented under- |  Cardinal orien-
pyramid complex proach (tradi- | ground palace complex tation; celestial
tionally) correspondence
Mexico Pyramid of the Surface stairway + | West face (stair- | ~100 m tunnel discov- | Possible astronomi-
Sun, Teotihuacan subterranean tunnel way); tunnel ered beneath pyramid | cal cave alignment
beneath
Mexico Temple of Feath- Intentionally sealed Northern ap- ~137 m tunnel; termi- | Tunnel axis aligned
ered Serpent, subterranean system proach tunnel nating in ritual cham- to specific solar
Teotihuacan bers dates
Mexico Temple of Inscrip- | Internal descending Summit of pyr- | Deep chamber beneath | Solar shaft; sum-
tions, Palenque stairway amid pyramid base mer solstice illumi-
nation of tomb
Guatemala La Danta, E1 Mi- | Ceremonial stairway + Multi-direc- No documented subter- | Solar/calendrical
rador platform access tional on basal ranean system alignments in urban
platform layout
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Peru Huaca del Sol, Ramp access; platform | Variable; mul- | Internal ramps; limited Moche River
Trujillo circulation tiple platform subterranean evidence | valley integration;
levels solar orientation
suspected
Bolivia Akapana, Tiwa- Terraced platform Cardinal; multi- | Sophisticated drainage | Cardinal orienta-
naku access + hydraulic ple terraces canals; sunken court at | tion; high-altitude
system summit ceremonial context

Remote subterranean
tunnel approach (hy-
pothesized)

Bosnia-Herze-
govina

Bosnian Pyramid
of the Sun, Visoko

Western slope
(proposed); no
confirmed sur-
face entrance

Ravne tunnel system:
>3 km documented,;
trajectory toward BPS
western slope

True north align-
ment (0° 0' 12");
solar landscape
system documented

From this comparative overview, two primary access models
emerge, with several hybrid variants. The direct-entry mod-
el (Egypt) places the entrance in the pyramid body itself, on a
cosmologically privileged face. The monument and its access
system are a single integrated structure; there is no spatial sep-
aration between approach and entry. The Egyptian model is the
most widely recognized in popular and scholarly literature but
is, in the global comparative framework, the exception rather
than the rule. The remote-access model separates the entrance
point from the monument it serves. In China, this separation oc-
curs through subterranean corridors originating at distance from
the pyramid base, often concealed and difficult to locate. At Teo-
tihuacan, a long tunnel approaches the pyramid from an external
point on the axis, sealed and invisible from the surface. In the
hypothesized Bosnian case, an entire tunnel network originating
over a kilometer to the northwest of the pyramid may constitute
an extended subterranean approach.

Between these poles, hybrid models exist. The Nubian east-chap-
el model attaches the entrance to an appended structure rather
than the pyramid face. The Mesoamerican stairway model in-
tegrates the access route into the monument's exterior as a cere-
monial feature. The South American ramp model creates gradual
landscape-to-monument transitions. And at Palenque, a descend-
ing interior stairway combines elements of the direct-entry mod-
el with a deep subterranean terminus. The most architecturally
distinctive feature of the Bosnian case — if the hypothesis is
confirmed — would be the scale of spatial separation between
access origin and monument. No other documented pyramid ac-
cess system involves a subterranean approach route of equiva-
lent length originating at such a distance from the monument's
base. This separation has no parallel in the Egyptian, Chinese, or
Mesoamerican examples and would require a specifically Bos-
nian interpretive framework connecting the access system to the
broader landscape organization of the Visoko valley.

Discussion

What Access Systems Reveal About Architectural Philosophy
The comparative evidence assembled in this study supports a
central argument: access systems are not secondary or functional
afterthoughts to the primary monumental forms they serve. They
are architectural decisions that encode cosmological priorities,
social hierarchies, and relationships between the monument and
its landscape.

In Egypt, the north-facing entrance integrates access with the
pyramid's principal cosmological orientation. In Nubia, the
east-facing chapel directs the mourner's gaze toward solar re-
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newal. In China, the concealment of subterranean approaches re-
flects an access philosophy oriented toward protection, secrecy,
and the preservation of the underground world for the exclusive
use of the deceased and those charged with the court's ritual ob-
ligations. At Teotihuacan, the coexistence of a public ceremoni-
al stairway and a hidden subterranean system suggest a layered
access philosophy, in which the monument presents one face
to the civic world and a different interior to those with esoteric
access. The Bosnian case, if the tunnel-trajectory hypothesis is
confirmed, would add a further dimension to this spectrum: a
landscape-scale approach in which the path to the monument is
itself a subterranean journey of considerable duration, emerging
at a solar-marked zone on the pyramid's exterior. This would im-
ply an access philosophy in which the preparation for arrival at
the monument is as architecturally elaborated as the monument
itself.

Entrance Location and Cardinal Orientation: A Possible Re-
lationship

A striking pattern emerges from the comparative data when en-
trance location is considered alongside cardinal orientation. In
Egypt, north-facing entrances correspond to a north-oriented
alignment philosophy. In Nubia, east-facing chapels correspond
to a solar-cast access philosophy. These two cases suggest a gen-
eral principle: entrance placement follows the cosmologically
prioritized direction of the monument's orientation. The Bosnian
Pyramid of the Sun is oriented toward true north with excep-
tional precision. Its northern face is the architecturally dominant
face. Yet the hypothesized access system approaches from the
northwest and terminates on the western slope — apparently in
contradiction to the dominant orientation. This discrepancy is
intriguing rather than invalidating. At Teotihuacan, the public
stairway of the Pyramid of the Sun faces west toward the Ave-
nue of the Dead, while the subterranean tunnel approaches from
the north — two different access logics coexisting within a sin-
gle complex. The Bosnian case may exhibit a similar pattern: a
publicly dominant north face and an approach-system terminus
on the west.

The summer solstice illumination of the western sector provides
a solar rationale for the western location: the western face of a
true-north-oriented pyramid at the latitude of Visoko receives
the setting summer sun most directly [1]. If the terminal zone of
the tunnel system was designed to be illuminated by the summer
solstice sun set, the placement of the access zone on the western
slope would follow a solar-access philosophy distinct from but
not unrelated to the north orientation of the monument's princi-
pal face.
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The Bosnian Case in Global Perspective

Placing the Bosnian hypothesis within the global comparative
framework allows a more precise characterization of its poten-
tial significance. The Ravne tunnel system, as currently docu-
mented, already constitutes an archaeological anomaly: a sub-
terranean network of over three kilometers, exhibiting consistent
architectural features (dry-stone walls, controlled intersections,
stable water management), stratified human material spanning
thousands of years, and a directionality that points toward a spe-
cific zone of a major pyramid complex. This is unusual in the
archaeological record, regardless of any connection to the pyra-
mid. If the tunnel system connects to the Bosnian Pyramid of the
Sun, it would be the longest documented subterranean approach
to a pyramid in the ancient world. The nearest comparable ex-
ample in scale is the Teotihuacan tunnel system at approximately
137 meters, which is an order of magnitude shorter than the pro-
jected Ravne-to-pyramid distance. In this respect, the Bosnian
case — if confirmed — would require the development of new
interpretive frameworks for understanding how ancient societies
conceptualized and built the relationship between a pyramid and
its approach infrastructure.

Energetic Evidence and the Question of Functional Conti-
nuity

The electromagnetic and ultrasound evidence presented in Sec-
tion 7.7 introduces a dimension of the Bosnian case that has no
clear parallel in any other documented pyramid access system.
At Egyptian pyramids, Chinese mausoleums, and Mesoameri-
can platforms, access systems are defined architecturally by the
geometry of corridors, the placement of chambers, and the ori-
entation of entrances. The Bosnian evidence raises the additional
possibility that the Ravne tunnel system and the Bosnian Pyra-
mid of the Sun are not merely spatially connected but energet-
ically continuous: parts of a single system that propagates and
possibly amplifies a specific frequency range. This interpretation
is speculative in the current state of evidence, but it is not arbi-
trary. The absence of the 28-30 kHz signal in natural controls —
including natural hills in the Visoko region and Monte Pavione
in the Italian Alps — rules out a generic landscape effect [15].
The presence of the signal in the Ravne tunnels, independent-
ly confirmed by measurements of the pyramid apex, suggests
a source or propagation pathway extending through the subsur-
face. If future geophysical surveys along the projected tunnel
route detect the frequency at intermediate points between the
current tunnel extent and the pyramid’s base, this would consti-
tute strong physical evidence of structural continuity. Converse-
ly, absence of the signal in the intermediate zone would argue
against continuous physical connection and in favor of indepen-
dent sources. This makes the frequency test a uniquely action-
able prediction: unlike the geometric convergence hypotheses,
which can only be confirmed by reaching the pyramid through
excavation, the energetic hypothesis can be evaluated incremen-
tally using surface-mounted geophysical instruments [16-18].
From the perspective of comparative archaeology, the possibili-
ty of an energetically functional access system also reframes our
interpretation of the purpose of the Ravne tunnels in relation to
the pyramid. In Egypt, the ascending corridor of Khufu served
a cosmological function — aligning the deceased’s passage
with the northern celestial pole — as much as a physical one. At
Palenque, the psychoduct connecting the burial chamber to the
pyramid’s surface served a symbolic communicative function.
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The Ravne-BPS system, if the energetic reading is correct, may
have served an analogous purpose: not merely a path for phys-
ical movement but a conduit for the propagation of frequencies
of significance to whatever function the pyramid was built to
perform. This hypothesis is at present unprovable, but it is con-
sistent with the multidisciplinary evidence and with comparative
traditions in which subterranean access systems carry cosmo-
logical and functional meaning beyond their physical geometry.

Conclusions

This study has presented the first systematic comparative anal-
ysis of pyramid access systems across five continents, exam-
ining surface entrances, internal corridors, subterranean tunnel
networks, and landscape-integrated ceremonial approaches at
sites in Egypt, Nubia, China, Mexico, Guatemala, Peru, Bolivia,
and Bosnia-Herzegovina. The principal findings are as follows.
First, pyramid access systems are architecturally intentional ele-
ments that encode cosmological, social, and spatial philosophies
distinct from the primary monumental form they serve. A com-
parative typology identifies two primary models — direct entry
(Egypt) and remote access (China, Mesoamerica, potentially
Bosnia) — with numerous hybrid variants [19]. Second, the re-
cent discoveries of subterranean tunnel systems at Teotihuacan
(below the Temple of the Feathered Serpent and the Pyramid of
the Sun) and the long-documented internal stairway at Palenque
demonstrate that Mesoamerican pyramid architecture routinely
incorporated elaborate subterranean access infrastructure, hid-
den from public view and reserved for specific ritual or cos-
mological functions. These cases provide the closest functional
analogies for the Bosnian hypothesis.

Third, the Bosnian Valley of the Pyramids presents a configu-
ration of five analytical approaches converging on the western
slope of the Bosnian Pyramid of the Sun as the probable termi-
nus of the Ravne tunnel system: (1) geodetically mapped tunnel
trajectories; (2) multi-seasonal solar shadow documentation; (3)
Fibonacci spiral geometry; (4) Pleiades cosmological correspon-
dence (analogical framework); and (5) a shared electromagnetic
and ultrasound frequency signature of approximately 28—30 kHz
documented independently at the Ravne tunnel complex and the
pyramid’s apex. This five-fold convergence constitutes a test-
able archaeological and geophysical hypothesis, not a confirmed
finding [20]. The hypothesis is supported by methodologically
distinct datasets spanning geodesy, archacoastronomy, applied
mathematics, and electromagnetic measurement, and is consis-
tent with comparative evidence from other pyramid traditions,
but it requires direct excavation and systematic geophysical pro-
filing to evaluate.

Fourth, if confirmed, a tunnel system connecting the Ravne en-
trance zone to the western slope of the Bosnian Pyramid of the
Sun would constitute the most spatially extensive subterranean
approach corridor documented for any pyramid complex in the
ancient world, representing a distinct architectural model that
current comparative frameworks do not fully anticipate. Fifth,
the shared 28-30 kHz frequency signature between the Ravne
tunnels and the pyramid apex — absent in natural control sites
— introduces an energetic dimension to the access system hy-
pothesis that is without direct parallel in documented pyramid
archaeology, and which is uniquely testable through geophysical
survey along the projected tunnel corridor.
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Future research should prioritize: systematic geodetic and geo-
physical survey of the western slope of the Bosnian Pyramid
of the Sun; continued excavation of the Ravne tunnel branches
toward their projected terminus; ground-penetrating radar sur-
vey of the intermediate terrain between the current document-
ed tunnel extent and the pyramid base; and crucially, system-
atic electromagnetic and ultrasound frequency mapping along
the projected tunnel route between the Ravne entrance zone
and the pyramid’s western slope. Detection of the 28-30 kHz
signal at intermediate surface points would provide incremen-
tal physical evidence of structural continuity without requiring
full excavation. These investigations, when combined with the
existing architectural, stratigraphic, solar landscape, geometric,
and energetic data, would allow the access system hypothesis
to be evaluated across five independent evidential dimensions
simultaneously.
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