BSM Chapter 12 Cosmology

12.B.6.4 Pulsars

The BSM analysis of the accumulated ob-
servation material about the pulsar leadsto the con-
clusion that the pulsar is an extended object formed
of kaons. It has been formed in a particular moment
of the star evolution due to a crush of the protons
and neutrons from the gravitational forces. This ob-
ject formed of aligned straight FOHSs is much
denser than the atomic matter and its adopted name
IN BSM isa*“kaon nucleus’. In the process of dy-
ing star the atomic matter covering the kaon nucle-
usisthrown and the free kaon nucleus obtains new
unique properties, which will be discussed in the
following sections. The new born pulsar from ady-
ing star may still carry some atomic materia
around its external surface.

12.B.6.4.A. Kaon nucleus

The kaon nucleus is a large bunch of
aligned FOHSs. During anormal star existence the
both ends of kaons bundle are covered by atomic
matter.

Fig. 12.28 illustrates a magnified portion of
asectional view of the kaon nucleus. i
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Fig.12.28. A magnified portion of a sectiona view
of kaon nucleus

Figure 12.28 shows the order of positive
and negative FOHS's in the kaon nucleus. Every
positive FOHS contains internal positive RL(T)
with central negative core. Every negative FOHS
contains internal negative RL(T) and positive
FOHS with internal positive structure and negative
core. (see the detailed description of the kaons in
Chapter 2). The both type of FOHS' s are separated
by regionsfilled with CL space. The twisted prox-
imity fields of RL(T) keeps the structures mechan-
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ically isolated. In the same time the penetrated
between them CL space is heavily modulated by
the aligned RL(T). This provides conditions for a
strong phase connection between the SPM vectors
of the CL nodes along the gap axes. The common
mode synchronization provides energy flows in
closed path in a form of magnetic field (for more
details see the magnetic field explanation in Chap-
ter 2). It is evident that such arrangement of posi-
tive and negative FOHS's is able to provide
superstrong magnetic field, while thisis not pos-
sible for the ordinary atomic matter comprised of
atoms. The CL space inside the nucleusis strongly
affected by the proximity |G field. Then the reso-
nance frequency of internal CL space might be a
higher harmonics of the free CL space (vacuum),
so thisfeature may facilitate the synchronization of
MQs. Then the necessary time constant for such
synchronization will be reduced. When taking into
account that the kaon nucleus is dwaysin arela
tive motion to the galactic CL space, the reduced
time constant for SPM synchronization cold mean
an additional strength of the magnetic field.

The shown in Fig. 12.28 magnified portion
of the nucleus section is without any structural de-
fect. In this case the supperstrong magnetic field
inside of the structure should be completely homo-
geneous. For such structure it is obvious that:

(A). The total energy of the magnetic
field of the kaon nucleusis proportional to the
quantity of FOHS's.

Note: If the kaon nucleusisnot burning and
not involved in any interactions with matter, it till
possesses a total magnetic field energy in form of
reactive energy of CL space. The same is valid for
any single permanent magnet.

In Chapter 6 it has been shown, that the pro-
ton (neutron) contains three FOHSs: one internal
kaon (with negative external RL(R) and positive
internal RL(R)) and two pions - one positive and
one negative. The process of kaon nucleus forma-
tion within the star is related with partial destruc-
tion of the helical structures of the protons and
neutrons. In this process the external positive shell
of the protons (neutrons) is completely destroyed
(into RL nodes) including its internal RL(T). The
internal kaon and pions, however, may not be com-
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pletely destroyed but only cut in one ore two places
and converted to straight FOHSs. Every survived
structure get fully twisted internal RL(T) structures
so it obtains a stable unit charge. In order to form a
kaon bundle with alternative arranged RL(T)+ and
RL(T)- kaons (as shown in Fig. 12.28) the number
of the positive FOHSs must be equal to the number
of negative FOHSs. The proton (neutron) internal
structure (see Chapter 6 and the atomic nuclear at-
las) however contain different quantity of positive
and negative prisms (mostly in the internal RL
structures). The FOHSs of the external positive
shell and those of pions and the kaon are also not
equal. Consequently, not equal number of opposite
FOHSs has to be destroyed in order to obtain a sta-
ble charge balanced kaon nucleus. The external
positive shell of the proton (neutron), made of wind
up FOHSwith length about 30 timeslarger than the
kaon length is easier destroyable. Its destruction
may provide enormous flow of positive RL nodes
(corresponding to a“charged” electroweak current
according to the el ectroweak theory therminology).
The released nodes should be influenced from the
strong magnetic field of the star. Mixed RL nodes
(positive and negative) will provide aflow, that ac-
cording to the electroweak theory correspondsto a
“neutral current”. The both types of neutral current
may drag and excite the atomic matter around the
kaon nucleus envelope. Thelatter could beionized,
providing abroad band emission spectrum of lines.
These are the observed jets from the dying star, in
which the process the kaon nucleus gets a fina
grow with simultaneous final eruption of the atom-
iC matter.

12.B.6.4.B. Environment conditionsin the proc-
ess of kaon nucleus destruction

Let consider the destruction of a charged
balance kaon nucleus. The intrinsic mass quantity
of the positive straight FOHS isincluded mainly in
its internal RL(T) structure. The negative FOHS,
however, contains both type interna lattices
RL(T)- and RL(T)+. Their energy ratio is equal to
the energy ratio of the same structures in the elec-
tron external shell and the positron (see 86.9.1 and
6.9.3.3 in Chapter 6):

(1.44 GeV)/(1.7778 GeV) = 0.0234 (Ep /ER)

The destruction of any negative FOHS will

provide a neutralized flow plus 2.34% charged
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component, according to the above relation. (The
neutralised component is equivalent to the “elec-
troweak neutral current” according to the thermi-
nology of electroweak theory, known also as V-A
theory, while the charged component is equivalent
to a “charged electroweak current”). The destruc-
tion of any positive FOHS will provide only a pos-
itive component (the matter quantity in the
negative central core is negligible). Consequently
thetotal flow from the kaon nucleus destruction
will be dominated by a large positive compo-
nent.

Theflow of the positive component (“elec-
troweak charge current”) will be affected by the
strong magnetic field and will be located in the jet
region.

The flow of the balanced component
(“electroweak neutral current”) will be not affected
strongly from the axial magnetic field and could be
released in a much larger spherical region. The
kaon nucleus of a young pulsar may contain some
atomic envelope of matter. Then it could beionized
and excited mostly by the neutral component flow.

12.B.6.4.1 Birth of pulsar

During a normal star existence the both
ends of kaons bundle are covered by atomic matter.
After the final explosion, however, at least one of
the both ends become uncovered. Then a process of
continuous destruction of RL(T) structure begins
forming a jet from the free end. This process has
some similarity with the process of single kaon de-
cay in atomic coliders where the released energies,
according to BSM correspond to the energy equiv-
alence of the masses of the “bosons’ (see §86.9.3.1
Destruction energy in Chapter 6). The RL(T) struc-
tures possesses much larger antipressure and con-
sequently abuilt energy in comparison to CL space
energy. They interacts with the CL spacein asame
way asthe energy of bosonsin the particle coliders.
So the pulsar possesses a continuous operating pro-
pulsion mechanism. It isactive until all kaon nucle-
us is exhausted. We may call the process a kaon
nucleus burning. It has the following distinct
characteristics in comparison to the characteristics
of the dying star:
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(a) most of the atomic matter is erupted, but
small portion may still exist in the earlier age of the
pulsar

(b) some inclusions of atomic matter could
be trapped in the kaon nucleus

(c) the amount of the released energy from
the kaon nucleus burning, in comparison to the en-
ergy of atomic matter is significantly larger.

Thefeature (c) could be easily estimated by
the example of normal electron (see the internal
electron structures of electron system = normal
electron in Chapter 3). The electron system con-
taining external negative shell with RL(T)", inter-
nal positive shell with RL(T)" and a negative
central core. The maximum optical radiation from
this system is 2 x 511 KeV, while the total energy
from destruction of both RL(T)s is
1.444 + 1.7778 = 3.22GeV . SO the energy ratio is about
3150 times in favour of RL(T) energy. Conse-
guently the energetic signature from the FOHS's
destructions will predominate significantly over
any oscillation energy of the electron.

In the active stars like the Sun the magnetic
polar axis coincideswith the spin axisdueto thein-
ertial interaction with the Milky way CL space (see
Chapter 10). In the dying star, however, the spin
axis may get a change due to the reactive momen-
tum from the erupted material. Then the spin axis
of the born pulsar could not coincide any morewith
the magnetic field axis and the kaon bundle (and
the magnetic axis) will get wobbling. In such way
the reactive forces will provide two momentums -
rotational and axial. The pulsar motion in this case
will be similar asaconing motion of arocket (with-
out stabilizers). Thiskind of rotational motion cre-
atesradiowaves, which are detected in packetswith
aperiod (in astate of spin stabilization) equal to the
rotational period of the kaon nucleus. The mecha-
nism of the spin stabilization and the pulse radia-
tion is described in the next few paragraphs.

12.B6.4.2. Idealized model

The kaon nucleusin the idealized model
of pulsar has a shape of cylinder formed of
aligned individual kaons.

In the idealized model, the axis of kaon nu-
cleus, with a shape of cylinder, coincides exactly
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with the axis of the magnetic field. In the real mod-
el (discussed later) thisfeatureisnot guaranteed, so
the magnetic filed is determined by the equivalent
kaon axis.

The idealised pulsar model, according to
BSM isillustrated in Fig. 12.29.

Fig. 12.29
a. Pulsar model; b. Magnified version of kaon
nucleus (an idealized version)

In section a. of the figure the idealised pulsar model
is shown, where:

1 - isthe kaon nucleus (idealised shape)

2 - isatomic matter

3-isamagnetic line

4 -isajet from destructed RL(T) structures

A-A - isthe spin axis

M-M isthe magnetic axis determined from kaon nu-
cleus

V 5 and VR isrespectively the axial and the rotation-
a velocity

B isthe angle between the magnetic and rotational
axes

In section b. of the figure the burning end surfaceis
shown.

12.B.6.4.3 Pulsar features
The pulsar has the following features:

Typical features:
() superstrong magnetic field
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(b) proper motion
(c) very stable secular period (estimated by
integrated
pulse profile)
(d) very slow period increase with the time
(f) high degree of polarization of emitted fre-
guencies
(g) glitches in the pul se sequence
- subpulse phase drift in respect to the in-
tegrated pulse profile
- sudden small period increase with aslow
restoration of the general trend of increasing peri-
od.

Specific features:

(h) double pulse profile
(i) short time pulse fluctuation and disconti-
nuities

Processes involving RL (T) structures

The pulsar is active object releasing enor-
mous amount of energy stored in the RL(T) struc-
tures of the kaon nucleus. The flow debit of RL(T)
nodes, however, islimited by the CL space param-
eters. The nuclear burning in fact includes two
processes:

(@ Destruction of FOHS's with their
RL(T)s

(b) refurbishing of the released RL nodes
(consisting of 6 prisms) into CL nodes (consisting
of 4 prisms).

The processes (@) has been clearly identi-
fied by BSM in the particle colliding experiments,
and the process (b) has been inferred (see Chapter
6).

It is evident that the process (b) requires
some finite time and the rate of refurbishing for
unit time and space volume is a constant parameter
in CL space. One good example for thisisthe con-
stant time for RL(T) destruction (could say also
burning) in free CL space known as a muon life-
time (2.2 usec).

It is evident that the refurbished CL nodes
has to be folded. Other wise they had to increase
the static CL pressure. This parameter, however, is
directly involved in the Newton’ smass and appears
absolutely stable. Let examine the other option.
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According to a definition (see Chapter 10) the par-
tial pressure of CL spaceisgiven by

hv
—pV, - Yev N
Pp = Pscoc = Ve Coc [mz}

[(10.10)]

The obtained CL folded nodes may carry
their momentum in along way through the galaxies
CL space until reaching somelocal CL space. Then
their momentum will be transferred to the matter of
thislocal CL space. Consequently thisoption of the
RL refurbishment into folded CL nodesis reason-
able. InthesametimetheZero Point Energy of the
free space is kept constant from the zero point
waves. Then we arrive to the following important
conclusion:

(A). The refurbishing rate of RL nodes
(a)into folded CL nodes in unit CL space vol-
ume (V) isa constant value.

Al'V = const (12.36)

where: A = N,;/t - number of refurbished
nodes per unit time

The released RL(T) from the high velocity
jet does undergo immediately a refurbishment. It
still has highly ordered twisted shape, but without
boundary core. Such structure exhibit strong
charge and consequently interacts with the strong
magnetic field. This interaction leads to CL space
pumping and generation of quantum wave. In this
processit releases a portion of itsenergy (duetoits
twisting) and then undergoes the process of node
refurbishment. Similar processes, according to
BSM, exists in the particle coliders (see destruc-
tion energies of RL structures in Chapter 6). Con-
sequently the released by the jet RL(T) structure
may posses a limited life. This life will depend of
the strength of the magnetic field, because it has
axial alignment to the FOHS' s axes in the burning
area. So the released RL(T) structures are well
guided by the magnetic field. Then stronger mag-
netic field will extend the finite life of the released
RL(T) structure. In the same time the density of all
RL(T) component will decrease with the time, be-
cause of the large velocity and the divergence of
thejet (due to the magnetic field). Then for strong-
er magnetic field the beginning of the refurbishing
process will start at a larger volume (V). In such
case according to conclusion (A) expressed by Eq.
(12.36) therate of the node refurbishment A will be
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larger. But in the described process it is evident,
that the debit flow of thejet is controlled by the re-
furbishing rate.
Consequently we arrive to the conclusion:
(B). The flow debit (Dg) from the jet is
proportional to thetotal energy of the magnetic
field (Ep).

_ Nee

_q)RL_
De = = &

= (12.37)

where: o, -isaflow rate, A - isthe burn-
ing area, Ng - number of released RL nodes, t - is
unit time.

The total energy of the magnetic field is
proportional to the quantity of the FOHS s in the
nucleus, according to the conclusion (A) in
§12.B.6.4.A. The amount of the released matter
from the kaon burning for one rotational period is
intrinsically small in comparison to its total matter.
Consequently:

(C). For a time interval much smaller
than the pulsar life the magnetic field could be
considered as a constant. According to Eg.
(12.37) the flow debit in thiscase is a constant.

Inertial interactions

Thealigned FOHSS withtheir RL(T) inthe
kaon nucleus modulate strongly the aligned gaps of
the CL space between them. For this reason the
kaon nucleus exhibits highly anisotropical inertia
factor. This means that the motion in a direction
aligned to its axis exhibits much less inertial inter-
action, in comparison to a motion in any other di-
rection. For the idealised nucleus the kaon axis
coincides exactly with its magnetic axes. So the
anisotropy of the inertial factor could be conven-
iently referenced to the magnetic axis.

I- = f(B) - kaon nucleusinertial factor

The above dependence is a three dimen-
siona function of g in form of prolate spheroid.
The inertia interactions with CL space could be
easier analysed if regarding the motion of the nu-
cleus as two separate motions. an axia (proper)
motion and a rotational motion around the axis A-
A. The the inertia interactions with the CL space
increases with the angle g . This engage some ener-
gy of CL space, that isnot directly observable, so it
IS some type of reactive energy. It is analogous to
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the reactive energy at theimaginary CL space sep-
aration surface, for astronomical body with alocal
gravitational field (see Chapter 10). Using the same
analogy, the reactive energy is equal to the kinetic
rotational energy and could be detected if the latter
is changed.

(D). The rotational motion of the kaon
nucleus involves a reactive energy of the CL
space, equal tothekinetic ener gy of therotation.

12.B.6.4.4 Energy radiation processand period
stabilization

The mechanism of EM pulse generation by
the pulsar is more specific and unique. Optical
counterparts are observed only for a new born pul-
sars indicating that initially it may contain some
atomic matter covering the kaon nucleus. After
some operational time of the pulsar, this matter per-
haps is ablated and if some thin layer is left it
should be highly ionised. The CL spacein the prox-
imity to the kaon nucleusis heavily biased and the
ionised atoms could not emit. So emission in the
optical range is missing. This concept isin agree-
ment with the observations.

12.B.6.4.4.1 Concept of energy radiation

The observations of pulsars show short and
long term variations of the integrated pulse profile
and period. In order to unveil the process of the en-
ergy radiation we have to provide analysis in a
proper selected time interval. Let accept atimein-
terval much larger than the rotational period but
quite smaller than the pulsar life. In such case the
total magnetic field can be considered as a con-
stant.

The emission of radiopulsesis dueto amech-
anism quite different than the existing mechanisms
of the atomic matter. It isaresult of therelative ve-
locity obtained between the rotating magnetic field
and the expanding charged component of released
RL nodes. If neglecting the rotating magnetic field
the jet of RL nodes should have a similarity with
the process in the particle colider experiments re-
lated with Z and Higs bosons.

The spin axis of the pulsar istilted in respect
to the magnetic axes. The released RL nodes
stream is expanded in a cone. Such stream exhibits
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astrong electrical charge (as in the case of bosons
experiments). The refurbishment of RL to folded
CL nodes (6 prism to 4 prisms) requires a finite
time, so the flowing charge needs a finite time for
its dispersion. Then the released RL stream should
form a conical spiral, the shape of which is illus-
trated in Fig. 12.30.

Fig. 12.30
Shape of released RL node stream from a pulsar jet.
Thejet is oriented downward

The stream of RL nodes from the burning
kaon nucleus of the pulsar isdifferent than from the
dying star. The kaon nucleus contains equal
number of positive and negative FOHS's but the
positive FOHS has only a positive internal RL(T)
while the negative FOHS contains both: anegative
and apositive RL(T) (inside the negative one, see
Fig. 12.28). Then the released flow will be com-
prised of dominated positive RL nodes. Using
again the destruction energiesvaluesfrom RL(T)'s
of normal electron we get:

17778+ 1.7778 _ 2469

1.44 - destruction energy (12.38)
ratio between positive and
negative RL nodes.
Consequently the energy flow from the re-
leased positive nodes dominates. Therefore, there-
leased stream of RL nodes  will contain
components of “neutral electroweak current” and
“charged electroweak current” (according to elec-
troweak therminology).
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The observations show, that the pulsars away
from the galaxy disk are able to emit radiopul ses.
So we may analyse the process in free CL space
away of any atomic matter. In afree CL spacethere
is not any disturbing factor for the pulsar magnetic
field and it will rotate synchronously with the kaon
nucleus (assuming the peripheral velocity of its ex-
tent is much lower than the light velocity). The
same rule is not applicable for the stream of RL
nodes. Even ignoring the magnetic field, which is
induced by the charged component, the stream ad-
ditionally exhibitsinertial interactions with the CL
nodes of the galactic CL space. Consequently the
spiral cone shown in Fig. 12.30 will rotate but with
some constant phase delay. Then the rotating mag-
netic field will provide acontinuous push on thero-
tating spiral cone. The relative motion between the
rotating magnetic field and the phase delayed spiral
cone will have a component moving towards the
spiral origin. This process will cause two effects:

() pumping of the CL spaceinthelarge vol-
ume region of the spiral cone followed by a pulse
type of radiation in the radio spectral range

(b) feedback from the emitted radiation to the
rotational speed of the pulsar

In comparison to the CL space pumping from
electrons in quantum orbits, the pumping mecha-
nism of the pulsar isactivein avery large CL space
volume. Then despite the smaller photon energy
(corresponding to radio spectrum) the total energy
of radiation is enormous. This energy appears as a
feedback in the process of kaon nucleus burning
and spin frequency (period) stabilization. It may af -
fect the angle between the rotational and magnetic
axes. From the analysis of all described featureswe
arrive to the conclusion that:

Thestablerotational period of the pulsar
isaresult of active stabilization mechanism.

The process of spin frequency stabilization
could not be explained if ignoring the interaction
with the CL space. It relies on the conclusion of the
constant debit, given by Eq. (12.37).

12.B.6.4.4.2 Coherence

The coherence is important feature allow-
ing observations using interferometric methods.

By definition, the specific intensity (1,)
from a coherent emission source containing N par-
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ticles must satisfy the condition 1, > N1, ;, where 1 ;
is the intensity from a single particle. The coher-
ence mechanism requires a presence of particle
bunches of dimensionslessthan awavelength, sep-
arated by distances greater than a wavelength.

The RL nodes have intrinsically small iner-
tial factors in comparison to the electron and
positron. So they are able to obtain relativistic ve-
locities. Having in mind, the high degree of their
gpatial ordering at the burning surface, their group-
ing tendency (because of twisting) and their high
velocities it is evident, that the coherence condi-
tions could be always obtained in some distance
from the kaon nucleus and especially in a free CL
space environments.

12.B.6.4.5 Factorsinvolved in the pulsar period
stabilization

From the previous paragraphsit is evident,
that the pulsar motion in a free CL space involves
the following interactions:

- reactive force from the pulsar’s jet

- inertial interaction of kaon nucleus char-
acterized with anisotropical inertia factor

- interaction between the positive charge
dominating component of (RL*) nodes and the pul-
sar magnetic field

The reactive force from the jet, called also
athrust force has two components in respect to A-
A axis:

- Axial component contributing to a pulsar
proper motion

- Radial component tending to increase the
angle p It is opposed by the inertial reaction from
the CL space.

The interaction between the RL™ compo-
nent and the magnetic field provides a rotational
momentum in respect to the axis M-M. This mo-
mentum interacts with part of the radial component
leading to a rotational momentum around the axis
A-A.

The rotational momentum in respect to the
axisM-M isaresult of theinitia twisting of RL(T)
that predefines the motion of the released RL
nodes. Their spatial arrangement is kept in the
same order for afinitetime.

Thisconditionisvalidfor any single FOHS
and its RL(T) from the burning area of the nucleus.
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The predominating positive over negative RL(T)s
means a predominating left handed over right
handed twisting (if the handednessis correctly as-
signed). Thereleased twisted RL(T)sinteractswith
the strong magnetic field in an intercepted conic
volume, adjacent to the burning area with some fi-
nite conic height. Let accept that the interaction en-
ergies are proportional to the destruction energies.
Then according to Eq. (12.38) the ratio 2.469 is
valid for RL(T)" to RL(T)" components. If the
dominated positive component corresponds to a
left hand twisting, then it will generate a counter-
clockwizerotating force. All such forcesfromindi-
vidual FOHSs averaged for one rotational period
could be represented by one tangential force, F,
normal to the magnetic field and lying in the burn-
ing surface at arm afrom the central axis (seeFig.
12.29.b). Thisforce combined with asmall fraction
of the radial force from the trust provides the rota-
tional force F,, that is responsible for the kaon ro-
tation about the axis A-A and generation of
quantum waves.

From the kaon nuclear section, shown in
Fig. 12.28 is evident, that the charged component
of RL nodes is well mixed with the neutralised
component. Consequently the magnetic field will
influence the shape of the whole stream. In other
words it will influence directly the jet cone angle.
The energy of the total magnetic field is propor-
tional to the quantity of the kaon nuclear matter.
Then for the idealised cone shape the strength of
the magnetic field appears proportiona to its
length. This parameter is changed during the pulsar
age, theinitialy defined time interval is intrinsi-
cally small in comparison to the pulsar life.

Stabilized spin frequency with short term vari-
ations

The proper motion of the pulsar along axis
A-A is provided by the axia component
F.x = Ficos(B), where Fy, is the total trust compo-
nent of the jet along the magnetic axis M-M.

Theradial component is F,, sin(B) , but most
of it iscompensated by the anisotropical type of in-
ertial interaction. Then the residual radial compo-
nent is (1—ky)F, sn(B) .

Let considering that the described process
provides stabilization around a mean frequency o
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with somevariations Ao . , SO the current frequency
IS = o+tAe Let assume also that the variational
time constant is larger than the rotational period.
Without going into details about the constants, the
residual radia component will provide an angular
momentum

(1-k)F,sn(B) — L, = mor’
where : m - isthe equivalent mass at radius r

Dividing L4 on some time base we get the
torque, that has dimensions of energy potential. Let
take a stable time base by using the secular period
of integrated pulses, estimated for observational
period much larger than the time constant of the
variations. Then we have a torgue (energy poten-
tial): )
_ Mot Aw)r

T, = = (12.39)

Thetorque could beregarded asarotational
kinetic energy of the nuclear motion in which the
anisotropy inertial factor (Ig) of the nucleusisim-
plicitly involved.

Ex = 1, = f(lp) (12.40)

Thetorquefrom the interaction between the
released twisted RL(T) and the magnetic field
could be expressed by

1, = kgaF,B (12.41)

where: B - isthe magnetic field and k; isa
coefficient of proportionality with dimensions of
[1/T]. The latter may have similar behaviour asthe
kaon inertial factor I.

The difference between the two torques
provides the energy of radiated pulses. Its observa-
tional estimate is the integrated pulse profile (Ep).

E, - ﬂL__I_A(Dﬁ—kBaFtB (12.42)

The obtained expressionisan appar ent en-
ergy balance equation of the pulsar (or energy
balance only). In thisform it provides the total en-
ergy of emitted individual pulses. Thetherm appar-
ent is intentionally used because there is another
hidden balance. Thisis the balance between the ki-
netic energy (Ex) and the reactive energy (ER) of
the CL space:

E( = EX (12.43)
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The expression (12.43) is the hidden ener -
gy balance. It is similar as the hidden energy bal-
ance between the kinetic energy of an astronomical
body and the reactive CL space energy around its
imaginary separation surface. By the same analogy
the change of the reactive energy (first derivative)
appears as active energy whose signature can be
identify.

Equations (12.42) and (12.43) are pretty
general expressions, but they allows to understand
the most basic features of the pulsars.

In a general case the condition aAw>o0 is
valid but within some limit and the integrated pro-
file fluctuates around its mean value. In this case
subpulse drifting is observed. The phenomenon of
subpulsesisexplained in §12.B.6.4.6. If the driftis
systematic acondition Ae = 0 occursperiodically.
The emitted energy inthiscaseis

Ep = 2nmr’—kgaF,B (12.44)

Theaveragetimeinterval at which thiscon-
dition occurs gives the time constant of the stabi-
lization mechanism. The observations show, that
the difference between the two terms of Eqgs
(12.42) and (12.44) is aways positive. The first
term involves inertial interactions related to the
motion of the nucleusasawhole. So it always has
somer eserve of accumulated kinetic energy. The
second term does not have a such.

What could happen if B is decreased sud-
denly with alarge value? Then the energy reserve
of the first term might be exhausted and the pulse
emission will be stopped for afinite time. The sta-
bilization mechanism, however, still work. It is
supported by the inertial type of interaction be-
tween the nucleus and the CL space. In this case
Eqg. 12.43 is till valid. The reaction energy ER,
however, could not be changed suddenly. It re-
quiressomefinitetime. The signature of this effect
can be detected from the trend of the consecutive
pulses during the time of this phenomenon.

The described phenomenon may haveasig-
nature of absent single pulses. There is another
phenomenon in which absent pulses are observed
for atime interval of number of pulses. The possi-
ble explanation of this phenomenon is the follow-
ing: The angle p may not be constant but
fluctuating, due to the nuclear inhomogenity, de-
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scribed later (see §12.B.6.4.7). If it becomes zero
for some finite time the described emission mecha-
nism will be not valid any more. In such case miss-
ing pulses will occur. During this time the equality
between Ex and Eg might be disturbed by oscilla-
tion about the exact value (due to reactive energy
properties). So after a finite time the steady state
conditions of Eq. (12.43) could berestored, and the
process of pulse emission will continue. The ob-
servable phenomenon with such signature is
known as a pulse nulling.

Detailed analysis of the pulse nulling prob-
lem is reported by Ritchings, R.T. (1976). He in-
vestigated this phenomenon in 32 pulsars and
foundthat theradiation from many of the observed
pulsarsis generated in bursts of typically 50 pulses
and pulse nulls corresponds to the time intervals
between these bursts. The burst occurs less fre-
guently asapulsar grows older. According to BSM
concept, this behaviour is a result of nuclear inho-
mogenity and the nuclear composition as a bunch
of subnuclel (see 812.B.6.4.7 Real kaon nucleus).
Ritching used autocorrelation method and built
separate histograms for the missing and detected
pulses (after correction of scintillation effect - a
pulse distortion from the propagation through the
galaxy). The shape and offsets of the histograms
are very informative about the real mechanism of
pulse generation, according to BSM. The histo-
grams of pulsars with single and multiple (in most
cases two) pulse profile are also clearly dinstin-
guishable. The latter case corresponds to a double
jet pulsar described in 812.B.6.4.9. The results of
Ritchings analysis may serve as one good confir-
mation of the BSM concept.

Factorsinfluencing the secular period change
with the pulsar age

Thetotal magnetic field is proportional to the
nuclear matter quantity. So it decreases continu-
ously with the pulsar age. The flow debit according
to Eq. (12.37) is also decreasing. It is evident, that
the change of the secular period will change contin-
uously with the pulsar age. The exact dependence
is not derived here, but some of the factors influ-
encing the stabilization process are following:
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- decrease of the magnetic field strength and
increasing of the line divergence outside the kaon
nucleus

- change of contribution of the twisting force
to the pulsar rotational momentum

- change of therotational kinetic and reactive
energy

- possible change of angle

- change of trust force components due to the
increased magnetic line divergence

12.B6.4.6 Integrated pulse profile and drifting
subpulses

It is apparent that the emitted energy in
form of radio pulsesisdirectly involved in the sta-
bilization process. Having in mind that it covers
some spectral range the most accurate estimation of
the energy pulse is to measure simultaneously all
emitted frequencies. This parameter in the field of
pulsars observation is called integrated pulse pro-
file. Despite the practical difficulties for observing
a large spectral range, integrated profiles are ob-
tained for many observed pulsars. Many of them
shows one typical feature: subpulses drifted sys-
tematically across the profile.

Figure 12.31.a illustrates the integrated
pulse profile and its components for the pulsar
PSR0809+74, while Fig. 12.31.b shows the sub-
pulses drift (Kuzmin, 1992 (an English tranda-
tion)).
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Fig. 12.31
Changein the spatial position and shape of the inte-
grated profiles with frequency for pulsar PSR 0809+74
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The explanation of the integrated profile
shape and the subpulses is the following: The en-
ergy pumping of the CL space and the followed
emission (that we detect) is a result of the relative
motion between the rotating magnetic field and
phase delayed rotating spiral cone, illustrated in
Fig. 12.30. The phase delay (should be not con-
fused with the stabilization time constant) is a re-
sult of the inertial interaction of the expanding RL
nodesin the jet with the CL space. If examining the
mutual cross section between them in a plane nor-
mal to the proper motion the phase delay will move
in the direction towards the smaller conical section.
This causes CL space pumping from the moving
charge component of RL nodes in respect to the
magnetic field. If separating this region in sectors
asshownin Fig. 12.30, we will understand that the
relative motion has different mean tangential ve-
locity for each sector. From the other side the sec-
tors includes large spatial volumes with different
rate of CL space pumping. Consequently, every
sector will emit separate radiopulse with spectral
width centred around the optimum mean value for
this sector. The uniformly distributed energy of the
RL nodesin the sectors and the simultaneous emis-
sion from a large volume could provide increased
coherence of the radio signal. In the same time the
close interactions between the neighbouring sec-
tors and the rotational motion of the pulsar might
be the cause for the strong polarization of the sub-
pulses.

Figure 12.31.a shows bare signature of
such pulses with different mean wavelength but the
number of observational frequency is not equal to
the number of the sectors. For this reason some
pulses appear shorter while other doubled.

The rotation of the cone spiral and the partly
coherent radiation from the volumes of the sectors
cause anot isotropic type of radiation. In such way,
the swapping beam and the source of the emitted
signal (the CL space domain) appear rotating with
the nucleus around the axis A-A. Thereis not trig-
gering mechanism, however, for the moment of the
guantum wave generations from the column sec-
tors. But this components are exactly involved in
the stabilization mechanism discussed in
§12.B.6.4.5 They provide the drifting pulses. Con-

sequently:
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Thedrifting pulses are direct signatur e of
the spin rate stabilization mechanism of the
pulsar.

Thedrifted pulses could be considered also as
harmonics of the main pulse carrying the necessary
small portions of the energy that provides the ener-
gy balance according to Eq. 12.30 and keeps the
frequency deviation ae within some limit. If the
kaon nucleus is smooth as in the idealised model, a
systematic drift is observed. This clearly indicates
its correspondence to Aw. The effect of the fre-
guency drift isvery similar asthe drifting of single
frequency dye laser in a free run mode without
locking.

Figure 12.33 illustrates a systematic subpuls-
es drift for two pulsars. Subpulses in these pulsars
first appear at the trailing edge of the pulse profile
and then they drift toward the leading edge, disap-
pearing several periods|later. The effect ismore ap-
parent for PSR0031-07, where an interruption
region (missing pulses) also is apparent between
37 and 39 pulse number. The effect of missing
pulses has been mentioned in §12.B.6.4.5, while
the probable mechanism is discussed in
812.B.6.4.10.

PSR Q03107

E
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I

Pulse Mumber
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Fig. 12.33
Longitude-time diagram for two pulsars with drifting
subpulses. (After Taylor et al., 1975)
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12.B.6.4.7 Real kaon nucleus

A. Internal structure

The process of kaon formation and growing
ispossibleonly in steps. Theanalysis of the star ev-
olution using the features of the Hertzsprung-Rus-
sell diagram (Fig. 12.26.A) indicates that this
process may begin in the phase of instability of the
main sequence and ends in the phase of the star dy-
ing. Due to the step-like formation, we can not ex-
pect the internal structure of kaon nucleus to be so
perfect as shown in the Fig. 12.28. Some atomic
matter could be trapped inside the kaon nucleus,
causing structure defects. In the process of radial
nuclear growing the most internal atomic inclu-
sions may crash and defects could be partly re-
paired. Thishowever ispossibleif the kaonisnot a
continuous structure along the rotational axis but
bunch of subnuclei. Then the radial section will
show less defects in the central region than in the
periphery. The possible radial section of akaon nu-
cleus with defects is illustrated in Fig. 12.34.a,
while Fig. 12.34.b showsamagnified part of itsax-
ial section.

Fig. 12.34. Defectsin area kaon nucleus
a. Radial section with defects;

b. Magnified part of axia section illustrating
kaon subnuclei

B. Pulse energy variation

The defects in the real kaon nuclear struc-
ture appearing as a bunch of subnuclei will cause
the position of the magnetic axis of the pulsar to be
dependant on the positions of the individual subnu-
cleus. Then in the process of nucleus burning two
types of sudden changes of the magnetic axisare
possible:
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- small angular shift: - change of the pa-
rameter g

- small radial shift: - change of the pa-
rameter: kg

Both type of changes will affect F,y ac-
cording to Eq. (12.37) causing a period change but
the mechanism of spin rate stabilizing will correct
it by adjusting the energy of the emitted radiopuls-
es. Thisisone of the reason for the observed pulse
to pulse energy variation.

C. Sudden small period increase with a slow
restoration of the general trend

Some large atomic inclusions near the cir-
cumference of the nucleus section may disturb the
magnetic field homogeneity inthisarea. Part of the
magnetic lines may exit outside of the nuclear sur-
face (the effect is similar as in the magnetic bar
with defects caused by air inclusions). Then this
part of the field will be aso involved in a quantum
wave generation but with much smaller energy.
The energy of thisradiationis part of the total radi-
ated energy. When the burning process overpasses
this region the kaon nucleus become suddenly
more homogeneous and the polar oriented magnet-
ic field more concentrated. This will affect the jet
parameters by slightly decreasing the apex cone an-
gle. Then according to Eq. 12.38 the period of the
spin rotation and pulse emission will be slightly in-
creased. From 1968 to 1969 three sudden small
drops of the period are observed for Vela pulsar,
PSR0833-45. The observational data showed that
the deviation from the general trend of the increas-
ing period decayed slowly away after about ayear.
This may indicate that the pulsar magnetic filed is
influenced stronger by a nuclear defect when it is
closer to the burning end.

D. Real nuclear shape

So far al the features of the pulsar has been
explained by the idealised model, assuming a cy-
lindrical shape of the kaon nucleus. The massive
astronomical object, however, are spherical and
obtaining of kaon nucleus with cylindrical shapeis
less probable. The most probable shape could be a
prolate spheroid composed of multiple kaon subnu-
clei closdly aligned to the common magnetic axis.
Fig. 12.35illustrate a possible shape of such nucle-
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us with magnetic axis aligned to the major axis of
the spheroid..

kaon mucleus

E==

magnetic lines

Fig. 12.35
A probable real shape of kaon nucleus
with magnetic lines

Having in mind the conclusion (C) of
§12.B.6.4.2 (Eq. 12.36), the analysis provided for
the idealized case of cylindrical nucleus should be
valid for the real shape nucleus aswell.

There is one problem that should be cor-
rectly solved: Some kaon subnucley will be in-
volved in the burning process not in the beginning
but in proper time later. How the ends of the
FOHS's of the peripheral subnucley will be pre-
served?

Some possible explanations are the follow-
ing:

(1) The external subnucley are covered by
thin layer of atomic material. The layersis formed
of highly ionised atomsthat have lost all their elec-
trons. Such ions could not emit radiation. The re-
pulsion between theseionsis significantly reduced
by the strongly modulated CL space in the proxim-
ity of the superstrong magnetic field and the in-
creased | G forcesin that region. During the burning
process the positive ions may contribute to the pos-
itive component from the RL nodes. Their charge
component may become active at some minimal
distance from the kaon nucleus.

(2) The external subnuclei are not covered
by atomic matter, but RL(T) destruction inthe open
ends of FOHS's does not start due to a strong bi-
ased CL space from the kaon magnetic field. The
destruction is possiblein the area of common burn-
ing where the fine structure of the magnetic field is
disturbed by the turbulence from the destruction, i.
e. thismight be a self sustainable effect.
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12.B.6.4.8 Proper motion of the pulsar

The proper motion of the pulsar is caused
from jet axial component that is much stronger
than the radial one.

Map of pulsars with periods from 0.1 msec
to 10 sec isshown in http://pulsar.princenton.edu/
pul sar/map/PulsarMap.html.

It isevident from the provided concept, that
the propulsion system of the pulsarsis active for a
long time. Then they may travel a significant dis-
tance from the place they are born. This alows
their motion to be traced, but mainly for avelocity
direction. One method for estimation of their ve-
locity, called pulsar scintillation, relies on the
interstellar scattering and Faraday rotation effect.
The method is not quite accurate and may provide
some higher velocities, but number of correction
procedures exist. Interferometric measurement are
also provided. Most of the measured velocities are
in the range 100 - 200 km.

Fig. 12.36 illustrates the calculated traces
for large number of pulsarsin our galaxy whose ve-
locities are measured by the scintillation method
(see Cornell news. Tracking pulsars; http://

www.news.cornell.edu/rel eases/June98/scintill a-
tion.deb.html).

X {hpc}

Fig. 12.36
Pulsarsin motion: The red lines indicate the orbits of
fast-moving pulsars, some of which will escape
from the galaxy. The blue lines show the orbits
of slower moving pulsars. The black dots are
ordinary stars that delineate the Milky way galaxy
www.news.cor nell.edu/r el eases/June98/scintillaion.deb.html
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One important consequence of the pulsar
proper motionisthat they may passthrough GSS
and continuetheir motion in aforeign CL space.
In such conditions, however, their dynamicsis dif-
ferent. The balance between the nucleus rotational
kinetic energy and the reactive CL space energy
might be disturbed. In the foreign CL space the re-
leased RL nodes after their conversion to CL nodes
may form along pipe of CL space not mixable to
host CL space. Then a stable pipe can beformed in
which the atomic matter may get a specific type of
interactions. Observationa evidence of such phe-
nomenais discussed in §12.B.11.

12.B.6.4.9 Pulsarswith doublejet

While the uncovering of one end of the kaon
nucleus is the most probable case, the another op-
tion when the two ends are uncovered is not ex-
cluded. In this case two jets at 180° become active.
Figure 12.37 illustrates the burning nuclear of such
type of pulsar.

\H 1\:1 /f,

mm burning area
m kaon macleus

jet of RL{T)

magnetic lines

Fig. 12.37
Pulsar with two jets

In the shown case the two burning surfaces
have different areas. Only the peripheral magnetic
lines of the nucleus and of the burning areas are
shown. Such pulsar will have some specific fea
tures:

(@) no proper motion

(b) asmall angle p between the magnetic and
Spin axes

(c) separate energy pulses from the two jets
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(d) acomparatively smaller period

(e) afaster aging

According to the conditions given by Egs.
(12.36) and (12.37), the thrust forces of the oppo-
sitejetswill be equal. Consequently, the pulsar will
not have a proper motion. (It may have some prop-
er motion if the internal nuclear homogeneity in
both sidesis different). For equal internal homoge-
neity along the pulsar axis, the magnetic field from
both sidesisequal, but the burning area of upper jet
is within smaller area of the magnetic field. One
specific difference between them isthe torque from
twisting forces (obtained by the interaction be-
tween the positively dominated twisted RL(T) and
the magnetic field). The angular momentum from
both twisting forces are with opposite direction, but
thelower oneislarger than the upper one. Then the
frequency stabilization effect will be of adifferen-
tial type. The rotationa period will be stabilized
by the pulse emission generated from both jets. For
a long term the degree of the period stabilization
will be proportional to the difference between
emitted energies from both jets. It is clear that the
burning rate of the doublejet pulsar istwice higher
than for asinglejet. So it will age faster. The secu-
lar period will show afaster increase.

Another important feature is that for nucleus
possessing a good rotational symmetry and low in-
ternal defects, the angle g tends to approach zero,
because the twisting forces acrossthe burning areas
will have agood rotational symmetry. In such case,
the pulsar’s dynamics could appear differently. If
accepting some rotationa asymmetry however, the
same analytical approach asfor the singlejet pulsar
could be applied. In any case the angle p for the
double jet pulsar should be much smaller than the
single get. Then for a same reactive energy ER, the
rotational frequency will be larger. The conditions
for p~o0, however will exhibit a longer time con-
stant. It could beidentified by investigating the null
states and the pulsar behaviour after a sudden fre-
guency jump of detected pul ses (dueto aburning of
someinclusion or disaligned subnuclei). This prob-
lem is discussed in the next paragraph.

Theanalysisof R. Ritchings (1976) about the
pulse energy around the pulse nulling phases con-
firms the BSM concept of a double jet pulsar and
allowsto infer the mechanism of the pulse genera-
tion. It supports the concept of the reactive energy
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of the surrounding CL space. The signature of the
differences between asingleand adoublejet pulsar
isapparent from their pul se energy histograms. Fig.
12.38. a and b. show respectively the histograms
for a single pulse (single jet) and a double pulse
(referenced from Ritchings as multipulse due to a
separation of one of the pulsesin subpul ses compo-
nents). The BSM explanation of subpulses has
been provided in 12.B.6.4.6).

b.

a.
3000
(=) PSR 2006028 (B} PSR 1132716
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Fig. 12.38. Pulse energy histogram:
a. from asingle pulse pulsar
b. from a multiple pulse pulsar (double pulse
with a constant subpulse, according to BSM)
The abscissae are in units of mean pulse energy
[After Ritchings (1976)]

The black area histogram isfrom the detected
pulses while the white area - from the missing
pul ses.

A typical example of adoublejet pulsar isthe
Crab pulsar in the Crab nebular. Its secular pe-
riod is 33 ms. The Vela pulsar in the Vela nebular
exhibits similar characteristics.

The Crab and Vela pulsars exhibit adso a
number of additional features, which however are
caused by some specific features of their host neb-
ula. The Crab pulsar and nebula are discussed in
§12.B.10.

12.B.6.4.10. A relaxation timeconstant duetoa
change of reactive energy ER and itssignature

Theinertial interaction between the moving
and rotating kaon nucleus and the galaxy CL space
isamechanism in which the anisotropical inertial
factor isinvolved. It is reasonable to expect, that it
may put a signature on the stabilizing process by
some time constant larger than the rotational peri-
od. In 812.B.6.4.7 B. it has been explained how the
position of the magnetic axis could be suddenly
changed. This means a change of the angle p that
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will lead to a change of the rotational kinetic ener-
gy (Ek). In the same time the balance according to
Eq. (12.43) should be satisfied, so the reactive en-
ergy should be also changed. But the reactive ener-
gy (ER) could not be changed very fast, because it
has a finite time constant. Consequently, this con-
stant could be detected and estimated in such type
of event.

A signature of the relaxation time constant
could be identified from the analysis of the pulse
nulling effect and from the period glitches of the
observed pulses.

The analyses of R. Ritching (1976) about
the pulse nulling effect provides clearly indication
about the existence of the relaxation constant and
its behaviour with the pulsar aging.

Relaxation time is observed and reported by
Lohsen (1975), after speed-up of the Crab pulsar by
afrequency jump of av = 0.097 periodson February
4, 1975. A sharp increase in the pulse frequency is
observed, resulting in an initial phase shift of 0.1
periods. The frequency shift slowly decayed, ap-
proximately following an exponential low. Figure
12.39 shows the time residual s trend before and af -
ter theglitch, whosetimeisreferencedasa“0” day.

=2 0.0} . .
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o-0.5 =
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20 <10 0 o T .

Time from glitch (d)

Fig. 12.39
Observed pulse arrival times minus arrival times
computed from cubic fit to the data before the glitch
(Lohsen (1975)

From the same data L ohsen estimated the nat-
ural logarithm of the frequency differences
Av(v,-v,) and found a relaxation time of 17 days
for the frequency jump.
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The observed data indicates presence of two
relaxation time constants. a longer one, corre-
sponding to the exponential shape of the frequency
change (Ilonger than 20 days) and a shorter one cor-
responding to small oscillations around the fre-
guency decrease trent (~17 days).

According to BSM, the frequency jump of
the pulsesdoes not mean that thereal rotational
frequency isjumped. During therelaxation time
the pulse energy and its moment of emission are
both regulated by the reactive energy ER. In
such way the event will start with an initial
phase shift, followed by a slow phase drift dur-
ing the relaxation time. Theinitial phase shift is
really observed and reported by L ohsen (1975).

16.B.6.4.11 Summary:

* Thepulsar isnot a neutron stars, but kaon
nucleus possessing one or two jets cause by
the destruction of the FOHSswith their
RL(T) structures.

» Thekaon nucleus creates a superstrong
magnetic field

» Therocket-like spinning motion of the pul-
sar through the galactic spaceisdriven by
thethrust forcesfrom itsjet

* Thepulsar jet contains both: a neutralised
and a positive charged components corre-
sponding respectively to “a neutral and a
charged electroweak current” (according to
the Electroweak Theory, known also asa V-
A theory).

» Thegeneration of quantum waves (detected
radiopulses) isaresult of theangular speed
difference between the rotating magnetic
field and the char ge component mixed in the
jet volume with a shape of a conical spiral.

» Thespin frequency is stabilized by a self
adjusting mechanism whose stable refer -
ence parameter isdefined by the constant
rate of the RL(T) refurbishment per unite
CL spacevolume.
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12.B.6.5 Termination options of the star evolu-
tion: ablack hole, abinary pulsar, or a super-
novae

From the concept of the pulsar as a burning
kaon nucleus we see that three options of the dying
star are possible:

(@ a kaon nucleus with uncovered one or
both ends

(b) a kaon nucleus with covered both ends

(c) akaon nucleus of both types ((a) and (b))
in abinary system

(d) an explosion due to a radia crash of the
FOHSs of the kaon nucleus

The option (a) corresponds to the active pul-
sar described so far.

The option (b) corresponds to a different as-
tronomical object with observationa features of
accretion disk (considered so far asa“black hole”).

Two types of option (C):

- |-sttype corresponding to abinary pulsar

- I1-nd type (not described so far)

The option (d) corresponds to a phenomenon
known as a supernovae.

12.B.6.5.1 A passive kaon nucleusin arole of
“Black hole’ object

If the mass of the star is below some critical
[imit it could not be able to form a large kaon nu-
cleus. From the other hand, the quantity of the
erupted material in the process of kaon growing is
proportional to the kaon increase. Consequently,
the star with amass closer but below some critical
limit may die more quietly. If the star massis just
above this limit, but closer, it is possible the kaon
nucleusto befreed in thefina eruption phasewhile
still covered by thin atomic layer. Such object will
behave quite differently than the pulsar. We may
cal it a passive kaon nucleus (not possessing a
jet).

The passive kaon nucleus will have the same
strong magnetic filed as the pulsar. Its initial spin
momentum will be exhausted from the interaction
between the rotating magnetic field and the sur-
rounding matter. The atoms of the thin atomic layer
could not operate normally, because of the large
biasing of the surrounding CL space from the
strong magnetic field. Such object will not have the
radiation characteristics of the pulsars.
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The passive kaon nucleus will exhibit one
specific feature, which is not so apparent in the
pulsars. For any radial section of the kaon nucleus
the total electrical charge is balanced. Outside the
kaon nucleus, however, in a direction of the mag-
netic lines the positive charge will dominates. This
is aresult of the hidden positive FOHS inside the
negative FOHS (see Fig. 12.28). The strong axial
aignment of the positive component may pass
through the thin atomic matter, creating a huge di-
pole of positive charge in the external CL space.
Consequently, the passive kaon nucleus will have
very strong positive electrical field aligned with the
strong magnetic axis. The latter will allow the elec-
trical dipole to be stretched out at significant dis-
tance from the nucleus. But for enough large
distance it will behave again as a point positive
charge in a similar way as the proton behaviour.
Thisis an unique kind of object.

The described object could be discovered
only by the following feature: I1f some atomic mat-
ter passes nearby the object the atoms could be
heavily polarised and ionised. The free electrons
then could be attracted by the strong positive
charge. Approaching the kaon nucleus the trapped
electrons will be guided by both axialy aligned
fields - magnetic and electric. So the electrons will
form anarrow beam with aconical helical trace. Si-
multaneously they will be continuously accel erated
and the beam will become narrower. In such condi-
tions the positron-electron system of the normal
electron could be activated (see Chapter 3) and an
emission of X-rays may occur. Such phenomenon
isobserved and it is known as an accr etion disk.

It has been shown that the inactive kaon nu-
cleus (not possessing a jet) could provide condi-
tionsfor the superstrong magnetic field with either
N-S or S-N orientation referenced to the kaon nu-
clei. The stable appearance of one or another orien-
tation of this field is supported by external
interactions in which the magnetic field is in-
volved. Let assuming that the magnetic field during
the phase of a stable direction of the magnetic field
provides conditions for an accretion disk from one
side with a shape of right handed conical spiral.
Then the shape of the other accretion disk (from the
other side) will be aleft handed conical spira (be-
cause of the opposite direction of the magnetic
field). In such case both accretion disks will pro-
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vide rotational momentum of the nucleus in one
and same direction. If the pulsar isin a close grav-
itational interaction with agiant star (they has been
abinary stars), the kaon nucleus will ionize the ex-
ternal layer providing continuous source of elec-
tronsfor the accretion disks. Inthe sametimeit will
posses spin rotation and common rotational mo-
tion. Therefore, it will carry a significant reactive
energy ER asin the case of the active pulsar (pos-
sessing ajet). While the energy ER of the pulsar in
free CL spaceis kept constant, now the proximity
of the nucleusto the star will ionize and drag atom-
ic matter from the external layers of the star, so the
latter will be spinning in the equatorial region
around the nucleus. In the same time the rotational
period, depending on the accretion disk, could not
be stable as in the case of an active pulsar. Conse-
guently, fluctuation may exists. The described bi-
nary system will exhibit strong X-ray radiation
from accretion disk and some optical radiation
from the spinning ionized atomic matter.

Double objects with features, described
above, have been detected but explained different-
ly, so far. The observed Cygnus X-1 pair object of
supergiant star HDE226868 and X-ray companion
has features matching to the described concept.
The invisible partner of the system has been
claimed as a “black hole” and given as a classical
examplein the college physics (see Fig. 12.40)

z/’.‘-. 2
.'Jf
II HDE s2vavh
¥ 4
Fig. 12.40

Similarity between the features of the
black hole concept and the undevel oped
pulsar (BSM concept) with companion
of giant star

The observed radiation detected by Rossi X-
ray Timing Explorer has avery common signature
to the described above effect. It 1997 the observed
phenomena is announced as a “frame dragging ef-
fect” and isreported in the Sky 8§ Telescope maga-
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zine, December, 1997 under the title* Seeing black

hole spin”.

From the presented concept it is evident that
the passive kaon nucleus may become a pulsar in
some particular moment if one of itsendsisuncov-
ered. This may happen due to the continuous bom-
bardment from the accelerated electrons. The
electrons (possessing RL(T) structures) may crush
when hitting the polar region. The released RL(T)
structures may oblate the atomic matter that cover
the end of the kaon nucleus. The uncovering of the
end enablesthejet process, so apulsar will be born.
Before the pulsar is born a transition phase may
take place in which the object may emit an optical
radiation from the gas clouds in the vicinity. Such
clouds can't be left from the explosion, but formed
later from the leftover atomic matter that cover the
kaon nucleus. A possible example of such object is
the supernova SN1986J in the galaxy NGC891 30
million light years away. The supernova explosion
has occurred in 1983. (for more info, search for
“SN1986J supernova’).

Summary:

» Theconsidered so far Black hole with accre-
tion disk appearsto be a passive kaon
nucleus

» Thepassive kaon nucleusis a predecessor of
apulsar

12.B.6.5.2 Binary pulsar

Binary pulsars are not rare in our galaxy.
Thisis the possible evolutional end of one of the
binary stars. For such system the probability for
quiet end of one of the stars against a birth of a su-
pernova is larger due to the gravitational pull-up
from the second star.

The normal binary pulsar isformed of kaon
nucleus with one burning end. According to the
presently adopted concept about the pulsars, the bi-
nary pulsars have been considered as *“neutron
stars’, whiletheir motion has been considered asa
result of initial velocity obtained in the process of
their formations. Such concept could not explain
the long track motion of many pulsars in our gal-
axy, some of which may escape from the our galac-
tic CL space. BSM unvelilsthat the pul sar possesses
a continuous propulsion energy due to itsjet. For
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this reason BSM does not use the mass estimation
of the pulsar based on an initial energy momentum.

One characteristic feature of the binary pul-
sar is the x-ray radiation. The explanation accord-
ing to BSM isafollowing:

Binary stars are quite abundant in the Uni-
verse. Let considering a binary star system with
dissimilar masses, while both have a mass above
the critical one (for evolving into a pulsar). The
heavier one will evolve earlier, so its jet of re-
leased RL(T) nodes will irradiate periodically the
other star. Thisradiation may continuously evap-
orateand ionize matter from this star. The positive
component of RL(T) (equivalent to electroweak
charge current) in the far field of the pulsar will at-
tract the electrons from the ionized matter so they
may form a shell, which will be kept between the
star and the quasar. The pulsar will have two type
of rotational motions: one around its axes (with
short period in order of ms) and a second one with
the star companion around a common axis. Then
the electron shell may be periodically irradiated by
the pulsar jet. The electrons could be strongly ex-
cited by the positive RL(T) component of the jet.
This excitation ends with an emission of X-rays
from the electrons (electron shell- positron oscilla-
tions, see Chapter 3). The radiation is in X-ray
range with the proper pulsar period (the period of
the two bodies rotation about their barionic centre
is usually much longer).

From the presented concept it is evident
that the described mechanism does not involve ac-
cretion disk that is a feature for continuous X-ray
radiation. It is aso evident that the X-ray pulses
and the possible optical pulses are not generated by
the same mechanism as the radio pulses from the
pulsar. Therefore, such radiation is not involved in
the pulsar stabilization mechanism and if such
pulses are eventually detected they will be phase
shifted. The observation of X ray, optical, and radio
pulses from Vela pulsar PSR0833-45 are in full
agreement with this concept.

One additional phenomena may also take
place. The refurbished CL nodes may carry part of
the momentum of the RL nodes. Then a flow of
folded nodes with alarge group velocity may pass
through the star’s gravitational field. This will
cause a relativistic effect exhibiting Doppler shift.
If some atomic layers are in that zone, they may
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show Doppler shifted absorption lines even if they
are not moving. Some observations shows large
(relativistic) Doppler shiftsin aquite similar situa-
tion. The assignment of the observed Doppler
shift to object velocity in such case should bere-
considered.

12.B.6.5.3 Supernova

In the normal kaon nucleus all FOHS's are
separated by CL space gaps as shown in the radial
nuclear section givenin Fig. 12.28. Thereisacrit-
ical minimum value for the gap (see Chapter 6).
Below this value the radia stripes of RL(T) be-
tween neighbouring FOHSs will start to interfere
by their 1G forces (inverse proportional to the cube
of the distance). Such interference will inevitably
invoke a triggering of a destruction of the whole
FOHS, accompanied with arelease of the interna
RL(T)s. Now it isapparent that this may happenin
the final process of the dying star when the kaon
nucleus obtains the last growing portion. Because
the kaon nucleus growing is directly related to the
gravitational pressure, it is obvious that this option
is dependable on theinitial mass of the star. But we
saw that larger disalignments of the kaon subnu-
cley may also lead to aradial destruction even for
smaller nucleus. Consequently the expected initial
critical mass for such option may have some vari-
ance around amean value. How large could be this
variance is a question, because the starting of the
process does not mean that all helical structures
structureswill be destroyed. If the massisnot large
enough and the process starts in zones of subnu-
clear disalignments, the whole nucleus may break
into separate nuclei, so they will undergo their ev-
olution as pulsars.

If the mass of the star is well above the criti-
cal one, the kaon nucleus may obtain a significant
grow before the final eruption. Then in some mo-
ment of the star’s evolution the minimal critical
distance value between FOHS's could be over-
passed and the radial destruction may be initiated.
If the quantity of the atomic matter is till large, the
process of destruction may involve also alarge por-
tion of the kaon nucleus. The processwill be devel-
oped as a huge explosion that will throw all the
atomic matter away. Most of the matter will be
evaporated due to the enormous flux of RL nodes
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released in all directions. This phenomena is su-
pernova. In any case some small portions of the
kaon nucleus may survive. The both ends of such
nucleus more probably will be uncovered. Such
type of kaon nucleus will behave as a pulsar with
two opposite jets and very small proper (linear)
motion. It will show faster period increase, because
its nucleus burns twice faster.

In some supernova explosions, before the
pulsar is born atransition phase may take place in
which the kaon nuclel might be enveloped with
some atomic matter, so ajet isnot developed. Such
object may emit an optical radiation from the gas
cloudsin thevicinity. Such clouds could not be left
from the explosion, but may be formed later from
the leftover atomic matter that cover the kaon nu-
cleus. A possible example of such object isthe su-
pernova SN1986J in the galaxy NGC891 30
million light years away. The supernova explosion
has occurred in 1983. (for more info, search for
“SN1986J supernova’).

Fig. 12.40.A Supernova NGC891

One example of the described scenario of su-
pernovae with a born pulsar is the Crab nebular
and the Crab pulsar. The former star (or stars),
evidently has been of 11-nd population, so it has
been a remnant from the former galactic matter.
All of the globular clusters stars, for example, are
such remnants and their features are discussed in
812.B.7. Most of the features of the Crab pulsar are
explainable by the presented general concept.
Some specifics, however, areinfluenced by thefea-
tures of the Il-type star population and their CL
spaces. The sameisspecifically valid for the matter
in the Crab nebular and the interactions between
the pulsar and the atomic matter from the former
star. The specific features of the Crab nebular and
pulsar are discussed in §12.B.10.
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12.B.6.5.4 Summary about the evolution of
star swith masses between 11 and 50 solar
masses

(&) The stellar evolution in the main sequence of
H-R diagram (known as|-st type galactic popu-
lation) isvalid for the matter of the present ga-
lactic life.

(b) The matter of the Globular Clusters (stars,
dust, CL space) isaremnant from the previous
galaxy life, which have escaped the phases of the
galaxy collapse and recycling. The stars from
thismatter doesnot follow the main sequence of
H-R diagram.

(c) The phase of instability in the H-R diagram
ischaracterised with aformation of kaon nucle-
usinsidethestar.

(d) Thekaon nucleusassur esthe str ong magnet-
icfield of thestar. Thelatter providesconditions
for synthesisof elementswith higher Z-numbers
(e) In the phenomena of star dying the kaon nu-
cleus gets additional increase.

(f) In the final eruption of a dying star with a
large mass the most amount of the atomic mat-
ter islost and at least one end of the kaon nucle-
us become uncovered. The observable
phenomenon is a supernova that may give a
birth of a pulsar.

(9) The pulsar ischaracterized with a process of
continuous kaon nucleus burning ()destruc-
tion). It obtains a high rate rotational motion
with an actively stabilized period and an axial
thrust force. It emitsenor mousener gy by gener -
ating quantum waves in a large CL space vol-
ume.

(h) The single jet pulsar possesses a linear
(proper) motion, while the double jet pulsar -
not.

(i) The single jet pulsar may pass a significant
distance in the galaxy CL space and may quit
the home galactic CL space.

12.B.7. Remnants from previous galactic life

12.B.7.1 Theoretical concept

In 812.B2 it was mentioned that during the
phase of the galactic collapse the galactic CL space
may get some internal break. In such case someis-
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lands containing large number of stars (as the open
clusters) may escape from the collapse. L eft isolat-
ed in a pure void space (in a classica meaning),
they will undergo a fast evolutional process de-
scribed below.

In any case the space surrounding the iso-
lated star cluster will lose a big amount of its CL
structure. Once separated the self restoring feature
of the broken CL space will invoke gathering of the
leftover CL space. This will move the stars from
the isolated cluster much closer. Then aprocess of
cluster collapse occurs, leading to afor mation of
aGlobular Cluster (GC). (We must keep in mind
that the Newtonian gravitation occurs only in CL
space). The process of GC formation, however,
may have some transitional phase. In Chapter 10 it
was found that the intrinsic condition for a stable
complex of CL space and atomic matter (stars,
planets dust and so on) is when the ratio between
the Partial CL pressure (related to the inertiain CL
space) and the Static CL pressure (defining the
Newtonian mass) approaches the relation:

P_/Pe = 02/1— 02

olPg = (10.18)

It is clear that in the process of the galaxy
collapse, the folded nodes could escape easier be-
cause they are not strongly connected to the CL
structure. In the same time the amount of the fold-
ed nodesin an unitetime define the dynamics of the
matter (alarger velocity means a larger amount of
the folded nodes). Consequently:

e The CL space of the globular cluster will
exhibit a decreased Maxwellian energy dueto
the reduced P,/P ratio (areduced amount of

the necessary folded nodes).

In the end of the evolution process, the es-
caped from the collapse open cluster will be con-
verted to a globular cluster (GC) where the stars
will be very closely spaced.

The process of the GC formation from an
escaped star cluster may be tremendously shorter
than the process of the star formation during the ac-
tive life of the galaxy. The globular clusters may
survive al hidden phases of the galactic recycling.
In the same time, they play a very important role
during the hidden phases of the galaxy: surround
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the protogal actic nucleus and keep it inside the own
void space.

When the new galaxy is born, some of the
globular clusters, which has been closer to the pro-
togal actic nucleus, could be broken and will form
filaments (because the old CL space structureis not
mixablewith the new one). GC which aremoredis-
tant from the protogalactic nucleus, however, may
survive. The CL space of the survived GCswill be
interconnected to the new CL space in a similar
way as the neighbouring galaxies. The local CL
gpace of GCs, however, is preserved, because the
diameter to length ratio of the prismsin the GC will
not be exactly the same as for the prisms from the
new galaxy formation. Consequently a separa-
tion surface similar as a GSS surface will exist
between the CL space of the GC and the CL
gpace of the new host galaxy. This means that
the photons emitted from the matter in the GC
will appear red shifted when detected outside.
The red shift will come from the two reasons:

- alower Maxwellian energy of the GC

- aenergy fraction lossfrom the trespassing
the photon through the GSS between the GC and
the Cl space of the new host galaxy.

In the present Cosmology now the GC are
often categorised as asimilar as the small size len-
ticular or disc galaxies. However, the GC, accord-
ing to BSM concept is a result of quite different
evolution. It distinguishes also from any galaxy
by the fact that the Globular Cluster does not
possesses a galactic nucleus. Thesefeatureisvery
important for the behaviour of the GC in the new
galactic CL space. It means that the lost energy of
the GC could not be compensated by the same way
as in the normal galaxy, which obtains a constant
energy supply by the galactic nucleus.

Thereduced total energy meansthat the CL
space parameters including the Planck’s constant
are affected. The latter isinvolved in the definition
of the Newton’ smass of the matter. In the new born
gaaxy, the GCs are forced to rotate around the ga-
lactic centre as the other matter. Consequently the
GC exhibit interaction with the flying folded
nodes coming from the host galaxy. In order to
keep the compatibility with the host CL space
conditions, the GC matter may undergo a par-
ticular evolutional process. The matter density
and the energy of the GC could be segregated in
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concentric layersof stars. Such effect isatypical
for the GCsand isknown asamass segregation.
Some stars from the periphery could be lost, living
part of their rotational energy to the total energy of
GC. The matter of GC may also undergo reversed
evolutional process in respect to the evolution of
the stars from the main sequence. This means, that
the metalicity may go partly in direction of de-
creasing instead of increasing. In other words ele-
ments with larger Z numbers may convert to lower
Z number (by nuclear reactions) if the reaction
leadsto energy release. For the same reason the star
released by GC and occurred in aforeign CL space
may undergo again a phase of instability. Accord-
ingto BSM, such star behavesasa cepheid of I1-
nd type.

Note: According to the feromagnetic hy-
pothesis (formulated in Chapter 8), the Iron ismost
abundant because of the harmonics correlation of
the Ngq of the galactic CL space and the Nq of the
modulated CL space inside the solid substance of
Iron. However in the GC, the CL space parameters
are strongly modified and the Iron may not be the
most feromagnetic (and consequently stable) ele-
ment for that space.

Massive and tightly packed GCs typically
contain from 100,000 to millon and more stars. Ap-
proximately 150 of these huge clusters populate the
halo of the Milky way galaxy. Their age, estimated
by the existing methods appear to bein order of 15
billions years. This parameter by itself has been
one of the big puzzles of the Big bang theory (be-
cause the estimated Universe age appears smaller).
The estimated age of some GCsin Andromedagal-
axy appear to be in the range between 10 and 20
billion years. For moreinformation about thisissue
see http://www2.astronomy.com/astro/News/
News/020400Hubble.html.

In the next section, the provided above con-
siderations are confirmed by analysis of observa-
tional data about the GCs and the Cepheids type ll.

12.B.7.2 Experimental analysis

12.B.7.2.1 Reduced energy to matter ratio and
CL space energy of the GC in comparison to
the host galaxy

King's study (1996) have shown that a low-
ered Maxwellian energy dependence appears to be
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agood approximation to the solution of the Fokker-
Plank equation describing the phase-space diffu-
sion and evaporation of stellar systems like GCs.
Thismodel fitsthe density profile of GC quitewell,
but it has not been accepted at that time because a
“lack of physical meaning”. Later the model has
been modified, considering that the GC system is
consisted of two separate subsystems:

- aslowly rotating halo subsystem

- arapidly rotating disk subsystem

According to BSM, the first subsystem might
beinthe own GC’s CL space, while the second one
- inthe foreign CL space (the CL space of the host
galaxy).

Figure 12.41 shows the comparison of the
surface brightness in NGC 3379 with a theoretical
curve, according to the early King's model (King,
1996).
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Fig. 12.41
Comparison of the surface brightnessin NGC 3379
with atheoretical curve according to King's model

(King, 1996)

Another indication about a lower GC's total
energy comes from the comparison between the pe-
riod-luminosity relations obtained for classical ce-
pheids and for cepheids of I1-nd type. The latter
type of cepheidsis considered as atypical for cep-
heids from GCs. Figure 12.42 shows the relations
for both type of cepheids.

A similar difference between both types of
cepheids is valid for other galaxies aswell. Baade
W. and Swope, H.H. (1965) have shown this for
Andromeda gal axy.
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Fig. 12.42
Period-Luminosity relationship for a classical cep-
heids
(above) and for W Virgins stars (below). o - variables
in galactic clusters, x - variables in the Large Magelanic
Cloud.
(Courtesy of Dickens and Carey (1967))

Another observed phenomena, characterizing
the cepheids of 1l type (from GC) is the spectral
linedoubling. It usually occurs during the phase of
eruption. The two lines are often referenced as a
blue and red component, respectively. The line
doubling is usually combined with another effect:
the radial velocity curves estimated by different
spectral lines show a phase displacement. The ex-
isting so far theories for explanation of this phe-
nomena accept a concept of a shock wave moving
upward and intercepting thefalling inward external
layer. This concept, however, is not quite convinc-
ing in the explanation of the following effects:

- if the shift is of Doppler type only, why the
lines are not smeared?

- the blue component is always stronger: this
means, that one layer is always above the other.

The line splitting and the phase displacement
for a 1l-nd type cepheid is firstly reported by R.
Sanford (1952). Fig. 12.43 showsthe calculated ra-
dial velocity assuming a Doppler shift for aW Vir-
ginis cepheids (type I1) from GC M15 (NGc7078),
(by R. Sanford, 1952).
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Circles are absorption-line velocities of W Vir. One

completevelocity curveis show, together with the end of the

preceding and beginning of the following velocity cycle. The

Gordon and Kron's light curve is shown by a thin line, the
systematic velocity is shown by a broken line.

Fig. 12.44 shows absorption line doubling for
W Virginis (Il type of cepheids) by Wallerstein
(1959).
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Fig. 12.44

Selected region of the spectraof W Vir and M5 No. 42
near maximum light

Abt (1954, pp. 86-87) showsthat the excitation
temperature derived from the violet component is
always higher than that the temperature derived
from the red component. Thisis suggestive that the
violet component must be formed at agreater depth
(comment of Wallerstein (1959)). Wallerstein
(1958) showsthat H, emission component detected
in W Virginis stars is missing in the classical cep-
heids.
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12.B.7.2.2 BSM concept of the processesin cep-
heids of |1 population:

If a star from a GB quits the cluster it must
carry its own surrounding space, but the radius of
this CL space is much smaller than the stars of |-st
type population. Its total system energy is aso
smaller. It begins a reverse evolution leading to a
phase of instability, soit convertsto acepheid of I1-
nd type. The kaon nucleus increases in steps, ac-
companied by crashing the external shells of the
protons and neutrons that contributes to the release
of RL nodes (consisted of 6 prisms). These nodes
fly through the external atomic matter as folded
nodes. They cause a broad band emission from the
internal gas layers of the star. We may detect asig-
nal not only from this layer, but also some absorp-
tion signal from the external gas layers. Some of
the external layers are dragged by the flying folded
nodes. So they may have a Doppler component but,
we can not ignored the contribution also from the
cosmological component, caused by the high ve-
locity RL nodes (explained below). Dueto the mul-
tiple periods of this phenomena some of the upper
layer material could be dragged beyond the GSS
(between CL spaces of GC and the host galaxy).
L et use the data shown in Fig. 12.30. The curve (1)
could be from the layer inside of GSS, while the
broken curve (2) - from the layer thrown outside
GSS. It is quite reasonable to assume that the gas
layers, whose absorption is observed, are optically
thick. From phase 0.1 to 0.95 the flying nodes are
still inside GSS and the absorptive features of the
internal layer are only observed. From a phase 0.95
to 0.1 the flying nodes (passed through GSS) acti-
vate emission and absorption in the external layers,
which are outside of the GSS. The spatia distribu-
tion of the flow of flying RL nodes could not have
a spherical symmetry, because of the extended
shape of the kaon nucleus. Then in a phase range of
0.95 to 0.1 we may observe absorptive lines simul-
taneously from layersinside and outside GSS. This
means a simultaneously observation of two lines or
line doubling. The line doubling is caused by the
energy difference of the photon generating and
photon propagating mechanism described bel ow.

The photon emission and absorption process
that takes place inside the GSS is optimized by the
own CL space parameters of GC. So the observed
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photons from the layer inside GSS cross once this
surface and exhibit a cosmological z-shift. The ab-
sorption layers outside GSS are formed of atoms,
possessing own FOHS CL space but operating in
foreign CL space. The proton and neutron are
closed helical structure and could not exhibit age-
ometrical changeintheforeign CL space. Theelec-
tron is an open structure, adjustable to CL space,
but the electrons originated in GC are from the pre-
vious galactic life with different length to diameter
ratio.

It becomes evident that the process of photon
emission and absorption in the layer outside of
GSS will be less effective than the same processes
in the host galaxy. Consequently, it will exhibit a
specific cosmological z-shift. This shift could be
even larger than the z-shift of a photon generated
inside GSS (in own CL space), and passing through
GSS.

According to the above considerations the
detected absorption signal should be comprised of:

(a) photons generated inside GSS with miss-
ing strong absorption lines (both processes in own
CL space), exhibiting a Z-shift

(b) photons generated inside and outside GSS
with missing absorption lines from a photon ab-
sorption outside of GSS (absorption in foreign CL
space)

The physical process causing a z-shift from
the GSS of GC isidentical to the z-shift process be-
tween the galaxies. So with some approximation
we may accept that the quasirefractive index of
GSS of GC isequal to the mean quasirefractive in-
dex of GSS, n, (see 812.B.4.2.4). The relation be-
tween n and Z-shift was given by Eq. (12.29)

MmN =z+1 [(12.29)]

L et assuming that the z-shift from GSS of GC
is approximately equal to the normalized GSS qua-
sirefractive index (normalized to one pass of GSS)
discussed in §12.B.4.2.3.

Then we may find the quasirefractive index
of GSS of GC as an energy ratio between the red
and the violet component of the observed lines
from the spectrum shown in Fig. 12.31. Using Ti Il
lines of M5 spectrum we get

B2 _ 0002 = 002% (12.45)
EZ 7”1
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The obtained value of the quasirefractive in-
dex is quite aproximative, because a possible Dop-
pler shift could be indistinguishable from the
cosmological z-shift in this simple interpretation.
However, it still may indicate that the quantum ef-
ficiency of the process of emission/absorption of
GC matter in foreign CL space is different than in
own CL space. Some useful insight into the process
could be obtained also by the analysis of the hydro-
gen emission component H, .

The cepheids of type Il exhibit much shorter
period than the classical cepheids. Their evolution,
however, may lead to a pulsar as the dying star
from al-st population.

12.B.7.3 Summary:

(@) The globular clusters are remnants
from the previouslife of the host galaxy

(b) Every GC isseparated from the host
galaxy by a GSS

(c) The smilarity between the GC and a
small galaxy isthat both havea GSS, but the GC
lack of galactic nuclei as a source of energy and
its CL space volumeismuch smaller.

(d) The star evolution in the GC may go
partly in a reverse direction (from the point of
view of the feromagnetic hypothesis)

(e) If some star isreleased from a GC it
may occur in aforeign CL space. In a such envi-
ronment it may undergo again through a phase
of instability and become a cepheid of typell.

(f) The main distinguished features be-
tween the classical cepheids and those of typell
arethe differencesin their metalicity, their pe-
riod range and the slope of luminosity- period
relation.

12.B.7.4 Conglomeration of remnants from the
previous galactic life

In the previous paragraph we see, that indi-
vidual GCs are formed of islands, which have es-
caped the former galactic collapse. Some of this
islands could be quite large with not uniform mat-
ter distribution. Having such shape they may not
convert to acompact individual GCs during the re-
cycling phases. Asaresult, they may form anirreg-
ular looking galaxy in which someindividual GC’'s
could be identified. Congregation of isolated is-
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lands into one common island is also possible dur-
ing the phases of the galaxy recycling. Irregular
galaxy with such signature is the Sagittarius Duarf
galaxy (SagDEG) discovered in 1994 by R. Ibata,
G. Gilmoreand M. Irwin. Itsshapeisshownin Fig.
12.45.

Fig. 12.45
Sagittarius Duarf galaxy

Saggitarius Duarf is inside the Milky way
CL space about 80,000 LY from the solar system.
The M54 coincides with one of the galactic two
bright regions and exhibits the same Z-shift. An-
other three GC's from the galaxy are identified
(Arp2, Terzan 7 and Terzan 8).

The researchers who studied the Sagittarius
duarf found a large velocity corresponding to gal-
axy circling inside the Milky way in an ailmost a
“polar” orbit (if accepting that the Milky way gal-
axy disk defines the equator), while the galactic
disk matter rotatesin the equatorial plane. Sincethe
discovery of SagDEG, researchers have noticed
that some of its stars are strikingly similar to stars
in the Large Magelanic Cloud (LMC), another
nearby satellite galaxy that is located dlightly far-
ther out from the Milky Way. A team led by
Patrick Cseresnjes of the Paris Observatory found
strong similarities in a certain class of highly
evolved, old stars seen in both of these satellite gal-
axies. An opinion is expressed that both satellites
may have a common galactic ancestor. The bulk of
the SagDEG stars were recently found to be rela-
tively metal-rich and determined to be around 10 to
14 billion years old (Fahlman et a., 1996). This
age value contradicts to the estimated age of the
Universe that appears smaller. Number of theories
exist trying to solve this problem but their argu-
ments are not enough strong
(' see http://map.gsfc.nasa.gov/im_uni/uni_101age.html).
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The explanations of the observed strange
behaviour of the SagDEG from the point of view of
BSM theory isthe following:

Firstly, the SagDEG is not a separate gal-
axy, but a formation from the former life of the
Milky way galaxy, which has escaped the collapse.
In favour of this conclusion are the following con-
siderations: the different angular momentum (in re-
spect to the matter in the galactic disk) is perhaps
obtained during the explosion of the protogalactic
egg; the GCs are contains; the very old age stars
and the fact that they have not been disrupted. The
similarity between the SagDEG and the very close
irregular galaxy of Magelanic Clouds leads to the
hypothesis that they both are remnants from the
former life of a galaxy in the space of the present
Milky way and Magelanic clouds galaxies.

12.B.7.5 Effect of GC detectability in distant
galaxies

Why the GCs from distant galaxies are de-
tectable?

Theline emissions from the GCs after pass-
ing through the GC GSS appear slightly red shifted
in respect to the lines that could be emitted or ab-
sorbed in their host galaxy. In such way the pho-
tons with shifted wavelengths escape from the
strong absorption. The absorption ismainly dueto
the Doppler broadened line profile soit isnot elim-
inated but reduced. Thisis valid also for the broad
band emission, becauseit is consisted of numerous
individual lines. Passing through consecutive GSS
the emitted lines are additionally red shifted. This
effect however is quite useful for observation. It al-
lows observation of GCs from very distant galax-
ies. This provides excellent opportunity for
determination of Hubble constant for distant gal ax-
ies by distinguishing the light from the I-st and I1-
nd type population and applying the knowledge of
the difference in the luminosity functions, deter-
mined by the Milky way and neighbouring galax-
ies. The method is proposed by William Harris
(1988) and successfully used by Tonry et all
(1990).

In 812.B.13 aBSM method is presented for
determination of distanceto very distant galaxiesin
the stationary Universe. In this method the Hubble
constant isimplicitly involved, so it appears useful
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even for the concept of a stationary universe. Only
its meaning is changed: instead of “velocity per
distance” it obtains the meaning “red shift per av-
erage galaxy size”.

12.B.7.6 Energy loss effect of GC

The mismatch of the emission and absorp-
tion lines between GC and the host galaxy leadsto
a constant energy imbalance between them. But in
own CL space the GC the quantum interactions are
optimized. The GC, however, may loose faster en-
ergy in comparison to the host galaxy, because the
lack of own galactic-like nucleus. The continuous
starvation for energy might be fed by two mecha-
nisms:

(a) dropping some periphera stars whose
energy is sucked by the system

(b) decrease of the binding energies of the
atoms (decay nuclear reactions)

(c) obtaining of energy stored in the atomic
particles by crashing some atomic material

The case (a) is observable phenomena

The case (b) means disintegration of heavy
elements

The case (c) is related with growing of
kaon nucleus and release of RL(T) structures from
crashed FOHSs. It starts from the phase of the var-
iable stars and ends with the phase of the dying star
and release of afree kaon nucleus.

12.B.8 Interacting galaxies

The case of interacting galaxies is consid-
ered as deviation from the normal galactic cycle.
Their percentage is relatively small. The possible
conditions leading to interaction between the gal-
axies are the following:

(a) uneven collected matter during the gal-
axy collapse

(b) some defects of the galactic nucleus.

The case () means that the spherical sym-
metry of the collapsing events is so severe dis-
turbed that it may lead to form of GCs and escaped
islandsonly in asmall spatial angle around the ga-
lactic nucleus than in the full 4r angle. This may
happen if the CL space is separated unevenly from
the neighbouring galaxies during the collapse. This
may effect both: the position of the protogalactic
egg (with included inside nucleus of bulk matter)
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and the directions of the expanding new born mat-
ter after the explosion of the protogalactic egg.
Then a portion of the released new matter, together
with the new CL space may trespass in the CL
gpace of one of its neighbouring galaxies. This
concept provides an answer why most of the ob-
served colliding galaxies are of odd shape. One
example of colliding galaxies with irregular shape
isthe Antennae galaxies.

In anormal case the prisms from different
galaxies have different length to diameter ratio. So
their CL spaces and matter are incompatible. Any
matter (atomic structure) will operate in a foreign
CL space with lower quantum efficiency (this has
been shown for the cepheids from the GCs). Then
the congregation of atomic matter is not so effec-
tive. It may not lead to formation of stars asin the
case of main sequence of H-R diagram. From a
cosmological point of view the CL spaces and mat-
ter from different prism formations will exhibit a
feature of not mixability. This means that two col-
liding galaxies may form a manifold of CL spaces
separated by GSS. The image from such galaxies
will look asthey have multiple separation surfaces.
Such features a observed in the colliding galaxies.
Fig. 12.46 showsthe image of Antennae colliding
galaxies obtained by the Hubble Space telescope.
Theenclosed part of thelower resolution left image
isshown asahigh resolution imagein theright side
of the figure
(from: http://astrowww.phys.uvic.ca/~patton/openhouse/

antennaehst.jpg).

The low resolution image shows radiation from re-
gions quite away from the large mass concentra-
tion. Thisisasignature of CL spaceinteractions. In
fact it isfrom a gas substance around the regions
adjacent to the GSS. The high resolution image un-
veils nonmixability of the two CL spaces. Multiple
stripes with sharp contrasts are quite distinguisha-
ble. They correspond to penetration of matter from
one galaxy into the CL space of another one. Note
that the stripes are quite extended and look con-
nected. The interpretation of the dark stripe as a
dust is not reasonable. A possible dust component
could not exhibit such spatial features with a sharp
contrast.
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12.B.9 Cosmological anisotropy.

The pancake shape of the galaxy is predeter-
mined by the axial rotational symmetry of the clus-
ters in the galaxy egg. It defines the preferable
direction of expansion of the new formed CL
space. The shape if new CL space is restricted by
the existing empty space, but the study of the sig-
nals from a new born gaaxies (GRB) indicate,
that some small motions of the neighbouring galax-
ies is possible. Then in the time range of multiple
gaactic cycles, the neighbouring galaxies may get
preferential orientation of their minor axes. In such
case larger formation of galaxies will show spatial
anisotropy. Such anisotropy isreally observed.

The spatial anisotropy provides one specific
feature of the observed radiation from the distant
guasars. The photons from any quasar with high z-
shift passes through multiple GSSs, exhibiting
small energy lossfrom any one. The multiplerefur-
bished wavetrain of the photon may carry accumu-
lated features from the incidence angle on every
GSS. Thealignment between galaxiesisvalid up to
some range, but once the passing quantum wave is
polarized it could not be depolarised if a scattering
isnot involved. Only the vector of polarization will
have different anglefor different distancesfromthe
source. In such case the detected signal will get po-
larization that will show increase with the Z-shift.
The polarization dependence from Z-shift is ob-
served in the radiation from distant quasars.
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Fig. 12.46

12.B.10 Crab nebular and pulsar

The bright pillar structure of the Crab Neb-
ular was one of big mysteries, until the explanation
provided by BSM.

The Crab nebulais aremnant of supernova
explosion observed by the Chineseasa* guest star”
in 1054 a. d. Figure 12.47 shows clearly the emit-
ting pillarsin ared light photography (Courtesy of
Lick Observatory).

The Crab nebular and its pulsar are result of
explosion of supernova of second population star
(or more than one star). The released kaon nucleus
exhibits all the features of a double jet pulsar de-
scribed in §12.B6.4.9: alack of proper motion, a
very short period, a comparatively fast aging (esti-
mated by the increasing rate of the secular period).

Fig. 12.47 The Crab nebula photographed in red
light [Courtesy of the Lick Observatory]
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In many scientific articles the strange be-
haviour of the Grab Nebulawith its pulsar isiden-
tified as a natural synchrotron.

From the point of view of BSM, many fea-
tures of the Crab Nebula indicate that it is a rem-
nant from one of the previous lives of our galaxy.
The exploded star probably isfrom aglobular clus-
ter, containing own CL space. The prisms of this
CL space arefrom the old formation (having slight-
ly different diameter/length ratio). Such CL space
structure is not mixable with the Milky galaxy CL
space. For thisreason it is spread in form of pillars.
Many of these pillars perhaps are interconnected
forming a spatial manifold. Some quantity of the
remnant atomic matter could be settled inside the
pillars, other - outside of them. The atomic matter
outside of the pillars has to operate in foreign CL
space, with significantly decreased quantum effi-
ciency. The matter inside the pillars operates in
own Cl space wit anormal efficiency. Many obser-
vational properties of the Crab pulsar indicate that
it isadouble jet kaon nucleus. Some observers ac-
cept that the pulsar rotates around some massive
object. Then, according to BSM, it will have an
wobbling motion and its two jets will irradiate the
spread atomic matter. The jets containing high ve-
locity RL nodes not only irradiate the pillars, but
supply them with a constant flow of flying RL
nodes until they are refurbished into folded CL
nodes. The latter will create a hallo of own CL
space in a region surrounding the pulsar that con-
tinuously increases. In such way the remnant mat-
ter that is in this hallo operates in own CL space
and could be observable as a diffuse radiating re-
gion.

Figure 12.47.A shows an X-rays image
from the Crab nebula obtained by Chandra X-ray
Observatory in 1999. The analysis of the observed
image is in agreement with the above presented
concept

The pillars of Crab nebula are more distant
from the central hallo region but the intensity of
their radiationishigher. Their radiation mechanism
is different. Let suppose that the radiating pillars
are connected in manifolds. The manifold sections
nearer to the pulsar will be stronger irradiated by
the jets than the more distant sections. Consequent-
ly, the wabbling rotation of the pulsar will supply
different energy to the connected pillars maintain-
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ing in such way a constant ZPE potential differ-
ence. This will cause a continuous motion of
atomic matter inside the connected pillars. In such
process it could be highly ionized and will emit a
broad spectrum. Then the system of the manifold
structure in the Crab Nebula pillars and the
Crab pulsar may provide a synchrotron-likera-
diation.

Fig. 12.47.A. The Crab nebulain X-rays
Credit: Chandra X-ray Observatory, NASA
(http://antwr p.gsfc.nasa.gov/apod/ap990929.html)

The ZPE potential between the closer and
the distant pillars in respect to the pulsar will con-
tribute al so to the gradient of the cosmological shift
between inner and outer regions of the nebular.
Thisisthereason for identification of larger expan-
sion velocity in the more distant pillars, when con-
sidering that the observed red shift is only of
Doppler effect.

12.B.11 Quasars

Fig. 12.36 showsthat the number of pulsars
detected in the Milky way galaxy isquitelarge. All
they are in motion due to own propulsion mecha-
nism suggested in §12.B6.4.2. and illustrated by
Fig. 12.29. Cepheids of type Il are typical for the
GCs. From the concept presented in §12.B.7.2.2 it
is evident that their evolution also leads to forma-
tion of pulsars. The released nodes of kaon nucleus
RL(T) structures from the moving pulsar will be
refurbished to CL nodes, but they could not mix
with the CL space of the host galaxy. So they will
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form some kind of pipe in the place of the pulsar’'s
trace. It is possible one pulsar born from a cepheid
from one GC to arrive to another GC. In such case
the CL spaces of both GCs could be connected by
apipeof CL spacefrom their own type of prisms.
The pipe could be quite long in order of kpc.

Let analyse the case of two GCs that has
been isolated and in some moment they get a con-
nection through a pipe of own CL space, provided
by amoving pulsar. Asaresult of their previousin-
dividual evolution in foreign CL space of the host
gaaxy, they may have different total energies. This
difference could be valid also for the zero point en-
ergy of their CL space. Then in the moment of their
interconnection by a pipe an energy potential will
occur between them. This potential will cause an
energy transfer that will be carried by accelerated
atomic matter. The transferred atomic matter may
rotate inside the pipe and the atoms and ions might
be excited. This will provide an emission, charac-
terized by Doppler broaden lines.

The cosmological length of the pipe and the
rotational motion of the transferred atomic matter
may cause appearance of longitudina modes with
long wavelength coinciding with the emission of
the hydrogen or some other atoms in the radio
gpectral range. In such case the emitted radiation
obtains some kind of coherence. This feature pro-
vides and opportunity the radiation from the flow-
ing matter to be effectively observed by technique
known asaVery Long Base Interferometry. Let as-
sume that the flowing and excited atomic gas
which is closer to the pipe wall has ahelical trace.
Thisisillustrated in Fig. 12.48.

-2l

12.48
Atomic motion in the pipe

It isobviousthat for the distant observer such
type of motion will exhibit alarge Doppler broad-
ening of the emitted lines. If accepting a laminar
flow we may expect that the emitted radiation in
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the radiowaves frequency range may appear syn-
chronized. The longitudinal mode defined by the
helical trace step a may become awhole number of
some wavelength of some of the transitions of the
atoms (or molecules) involved in the gas flow. In
such case the helical trace is stabilized and may
provide acoherenceradiation. Such signal could be
easily detected by along based interferometry.

The described phenomenon is a quasar.
The emitted linesfrom all quasars are broaden.
Compared with the variable stars the quasars are
comparatively rare phenomena. For these reason
they has been observed preliminary in large dis-
tances (large cosmological z-shift). In 1994, how-
ever, asimilar phenomena has been observed inthe
radiogalaxy Cygnus A only at 600 million light
years from us. The emitted spectral lines from this
guasar are also broadened, but not polarized, as
from the more distant quasars. This difference, ac-
cording to BSM, isaresult of smaller number of in-
tercepted GSSs (see the explanation in the previous
paragraph) from the closer quasar. Figure 12.49
shows the image of Cygnus A quasar.

Fig. 12.49
Signus A quasar (BSM interpretation)
http://home.achill es.net/~jtal bot/news/3C405.html

12-91



	12.B.6.4 Pulsars
	12.B.6.4.A. Kaon nucleus
	12.B.6.4.B. Environment conditions in the process of kaon nucleus destruction
	12.B.6.4.1 Birth of pulsar
	12.B6.4.2. Idealized model
	12.B.6.4.3 Pulsar features
	Typical features:
	Specific features:
	Processes involving RL(T) structures
	Inertial interactions
	12.B.6.4.4 Energy radiation process and period stabilization
	12.B.6.4.4.1 Concept of energy radiation
	12.B.6.4.4.2 Coherence
	12.B.6.4.5 Factors involved in the pulsar period stabilization
	Stabilized spin frequency with short term variations
	Factors influencing the secular period change with the pulsar age
	12.B6.4.6 Integrated pulse profile and drifting subpulses
	12.B.6.4.7 Real kaon nucleus
	A. Internal structure
	B. Pulse energy variation
	C. Sudden small period increase with a slow restoration of the general trend
	D. Real nuclear shape
	12.B.6.4.8 Proper motion of the pulsar
	12.B.6.4.9 Pulsars with double jet
	12.B.6.4.10. A relaxation time constant due to a change of reactive energy ER and its signature
	16.B.6.4.11 Summary:
	12.B.6.5 Termination options of the star evolution: a black hole, a binary pulsar, or a supernovae
	12.B.6.5.1 A passive kaon nucleus in a role of “Black hole” object
	12.B.6.5.2 Binary pulsar
	12.B.6.5.3 Supernova
	12.B.6.5.4 Summary about the evolution of stars with masses between 11 and 50 solar masses
	12.B.7. Remnants from previous galactic life
	12.B.7.1 Theoretical concept
	12.B.7.2 Experimental analysis
	12.B.7.2.1 Reduced energy to matter ratio and CL space energy of the GC in comparison to the host...
	12.B.7.2.2 BSM concept of the processes in cepheids of II population:
	12.B.7.3 Summary:
	12.B.7.4 Conglomeration of remnants from the previous galactic life
	12.B.7.5 Effect of GC detectability in distant galaxies
	12.B.7.6 Energy loss effect of GC
	12.B.8 Interacting galaxies
	12.B.9 Cosmological anisotropy.
	12.B.10 Crab nebular and pulsar
	12.B.11 Quasars

