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Abstract

Among the most important ways to investigate galaxies' distribution over cosmic time is the luminosity
function LF in terms of baryonic disc mass y3(My), magnitude @&(Mpg) . We have studied an estimate of
the baryon mass density in the sample of barred and unbarred spiral-type galaxies from previous literature,
which virtually involves, for each class of objects with visible baryon content, an integral over the
luminosity of the product of the luminosity function (LF) and the mass-to-light ratio. The multiple
regression technique used the statistical software package in our study and results, such as database analysis
and graphing software (Statistics Win and Origin Pro programs). According to the statistical analysis, there
is a strong positive and very relevant correlation (98 (Mpg), 3 (M,)a Ms™), and both barred and unbarred
disc spiral galaxies often exhibit Mg < -18 mag. The "knee" of the luminosity function for spiral galaxies
shows a large cutoff at the baryonic mass of My >10%° Mo, for barred and unbarred spirals. These provide
evidence supporting the hypothesis that disc system spirals began to form inside an increased mass
threshold. Since the increase of the star's initial mass function with redshift is much more rapid, our findings
have indicated that the comoving initial mass function yS(Mpy) of barred and unbarred galaxies at elevated
redshift (z > 0.027 for barred and z > 0.02 for unbarred) appears to be declining compared to the critical
universe.

Keywords: Baryonic mass; Initial mass function; Luminosity function; Spiral-type galaxies; Atomic and
molecular gas.

Introduction

Bars and spirals share morphological identifications,
they play featured roles within galaxies' dynamics.

highly clear structures. In such galaxies, the presence
of a bar represents a prominent disturbance. On the

Bars are often known as significant components
driving galactic dynamics, while spirals are believed
to have potential outcomes influenced by the
presence of bars. Many ordinary galaxies lack bars
while still showing spiral features. The significance
of bars and spirals in galaxies' long-term evolution
cannot be excessive. Barred galaxies can be regarded
as the peak of galaxy morphology, organized by

other hand, galaxies devoid of these driving
mechanisms typically do not exhibit long-term
evolution. These include unbarred galaxies featuring
classical bulges and minimal or absent global spiral
patterns. Both barred and unbarred galaxies may
show outer rings, typically located at roughly double
the radius of the inner disk. Unbarred galaxies
typically possess intrinsic pivotal ratios of
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approximately 0.85 for their inner disks. Bars, on the
other hand, present greater extension, with typical
axial ratios of approximately 0.2, but only a smaller
portion, typically less than one-third of the disk,
participates in forming bars 3. In a modern analysis
involving H-band (1.65 um) images of 186 bright
galaxies, 56% were visually categorized as 'strongly
barred,’ 16% as ‘'weakly barred,’ and 27% as
'unbarred in the near-infrared * 5 Bars in spiral
galaxies exhibit different morphologies and non-
elliptical shapes. These elongated linear structures
within galaxies' central regions result from disc
instabilities and the redistribution of angular
momentum within the disc. A typical normal bar in
an early-type galaxy consists of two segments: a
broad inner region and narrower ends. Barred
galaxies and those dominated by bulges tend to be
fixed in denser environments compared to their
unbarred counterparts, which have predominantly
disk-like structures ®.

Comprehending the intricacies of galaxy formation
and evolution remains in its early stages, and a
comprehensive framework that fully elucidates the
processes governing how galaxies emerge and
transform into their current structures has yet to be
fully elucidated. A classical approach involves
leveraging the statistical characteristics of galaxy
properties across various galaxy populations "8, In
many realms of astronomy and cosmology, a
commonly employed tool for scrutinizing the
statistical attributes of object populations is the
analysis of luminosity and mass functions. Mass
functions (MFs) associated with stars and gas play a
key role in studying the physical means that guide the
formation and evolution of galaxies. These functions
depict an essential cornerstone of improving theories
through experimental observations ® °, During the
Big Bang, approximately 5% of the generated mass
materialized as normal baryonic matter composed of
neutrons and protons. Of this fraction, approximately
10% eventually assemble to form star-shaped
galaxies or various gaseous states, which can contain
molecular, atomic, or ionized states'-1*.

Salucci and Persic'® computed the baryonic mass
function, defined as W*(Mbayronic), for disc system
galaxies. They utilized reliable luminosity functions
and baryonic mass-to-light ratios in their analysis.
Their findings revealed that the baryonic mass
function of disc systems can be approximated as a
power law y$(Mpayronic) 0 Muayronic Y2, Where this
relationship holds from 108 to 2x10'! solar masses

(Mo). However, a distinct abrupt cut-off point is
observed due to the scarcity of objects beyond this
range. Shankar, et al *® derived the Baryonic Mass
Function (BMF) for galactic structures by examining
their inner kinematics. They ensure its cosmological
significance by demonstrating its universal
character. Their research establishes a connection
between a galaxy's baryonic mass and its virial (total,
dark) mass. Generally, this study underscored the
influence of baryonic feedback mechanisms, such as
supernova explosions and quasar activity, in linking
dark and ordinary matter within galaxies. In a prior
investigation conducted by Read, and Neil ¥
measured the baryonic mass function of galaxies,
providing insights into how baryonic mass is
distributed among different types of galaxies (e.g.,
spiral or elliptical) and various size categories, their
study developed in the conclusion that a significant
portion of the Universe's baryons exist outside of
galaxies, likely residing within the warm/hot
intergalactic medium (WHIM). In 2008, Kevin et al
18 presented estimates of low-mass stars' luminosity
and mass functions, drawing from the SDSS/2MASS
data catalog. Their investigation revealed that the
logarithmically binned mass function best conforms
to a log-normal distribution with a peak at Mc = 0.29,
encompassing a 90% confidence interval ranging
from Mc = 0.20 to 0.50. This translates to linearly
binned mass functions peaking between 0.27 Mo and
0.12 Mo.

Trachternach et al '° investigated the relationship
between baryonic mass and maximum rotation
velocity using the baryonic Tully-Fisher relation
“BTF”. Their concluded results found the
significance of the Baryonic Tully-Fisher (BTF)
relation as a fundamental link connecting the visual,
baryonic matter, and dark matter masses within
galaxies. Amanda et al ?° initiated a study of the
galaxy cosmological mass function “GCMF” using a
semi-empirical relativistic system, employing
observational data drawn from current galaxy
redshift surveys. Their research  outcomes
corroborated that the “GCMF” adheres to the
theoretical expectations derived from cold dark
matter models, wherein less massive objects are
formed first, followed by the emergence of more
massive counterparts.

Hunt et al 2! established an exploration of the
evolution of the number density of Luminous
Compact Blue Galaxies (LCBGSs) within the redshift
range 0.1< z < 1.0. Specifically, their study featured
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a consistent and extensive dataset, encompassing a
sample of LCBGs nearly two orders of magnitude
larger than any previous investigation. Their research
unveiled that “LCBGs” contribute approximately
48% of the luminosity density exhibited by galaxies
with luminosities greater than Mg = —18.5 at a

Materials and Methods

Sample collections and databases

This work is established on the data group gathered
from the NASA/IPAC Extragalactic Database
(NED) surveys 2224 which is supported by the
National Aeronautics and Space Administration and
operated by the California Institute of Technology,
such as Hubble luminosity distance (d.) of the
Cosmic Microwave Background “CMB”, and the
velocity-integrated intensity Sco (for the transition
J=1-0) in the unit (Jy. km/s). The apparent magnitude
(Btc) in the blue band is corrected by (galactic
extinction "ag", internal extinction "ai" and k-
correction "ak™), absolute magnitude Mg in the blue
band, which is computed from the correct magnitude
Btc and the distance modulus wg, from the redshift or
Ko redshift-independent (for nearby galaxies
Mg=Btc- 0, and a more distant galaxies Mg=Btc- uq)
, and the neutral hydrogen HI flux Sw; in 21-cm line
profile (m,, = —2.5Log Sy; + 17.4) appointed
from the HyperLEDA database, which is the
Observatoire de Lyon “France” and the Special
Astrophysical ~ Observatory — “Russia” 2> %,
Furthermore, the data that has been involved in this
research was collected from our previous study 2.
The names of the barred and unbarred spiral galaxies,
redshift z, and their morphological type, and these
parameters are offered in Tables (1 and 2) %’

Statistical procedure

The link between several independent or predictor
variables and an associated or criterion variable is
explored further in multivariate regression. One
dependent (criterion, endogenous) variable is
associated with many independent (predictor,
exogenous) variables in an orderly multiple
regression study, computed using the multiple
regression module. The multivariate regression
equation is extremely significant generally (for an
explanation of statistical significance testing, see
Elementary Basics). So, it is possible to "predict"”
impoverishment better than what might have been
anticipated by pure chance independently given the
variables that are not dependent. An indicator of the

redshift of approximately z~0.88. Moreover, their
findings indicated that the number density of LCBGs
developsasN = (7.3+0.2xz+0.1+0.1) x 103 h,*
Mpc?,

relationship between any numbers of variables is a
correlation. Interval scales should be used as a
minimum for measurements. However, additional
correlation  coefficients are available to
accommodate different kinds of datasets. The range
of coefficients of correlation extends from -1 to +1.
A perfectly negative correlation is denoted by a value
of -1, whereas a perfect positive correlation is
expressed by a value of +1 2 27, The associations
between the corresponding independent and
dependent variables after accounting, for all other
factors are called partial correlations. After
accounting for all independent variables, it is the
correlation between the leftovers. The partial
relationship shows each independent variable's
distinctive contribution to the dependent variable's
estimation. The statistical software programs (such
as Statistics Win and Origin Pro) that we utilized for
analyzing databases and plotting our investigation
and outcomes were employed in the multiple
regression techniques.

The mass and luminosity function of spiral
galaxies

The luminosity function (LF) is a fundamental tool
in examining galaxy evolution. A challenge in
determining the LF lies in assembling a sample of
galaxies located at the same distance. Therefore,
investigating clusters of galaxies, where all galaxies
share a common distance, becomes valuable, albeit
at the cost of focusing on a specific region of the
cosmos 7. Current cosmological research is driven
by a quest to comprehend the origins and
development of the structures that have given rise to
the galaxies we observe today 23 The LF,
represented as ®(L) and measured in units of ergs s *
Mpc3, stands as a pivotal tool for exploring the
distribution of galaxies across cosmic epochs *°.

The calculation of the Universe's baryon mass
density essentially entails integrating, for each class
of objects with visible baryon content, the product of
the luminosity function (LF), denoted as &(L),
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luminosity (L), and the mass-to-light ratio for the
baryon component, My/L. This is expressed as 32 %

dN =37 [ (L) L (F2e2eme) g, .1

where “dN” is the surveyed number of galaxies
within a luminosity range [L, L+dL], and T
represents spiral galaxies, clusters, and superclusters.

The overall distribution of galaxies on a global scale
can be approximated using the Schechter luminosity
function (LF). Initially derived in the form of a mass
function during investigations into structure
formation and evolution, this function is generally
expressed in the following form 10:3234;

o(L) = ?—(Li)a exp (— Li) ............ 2

Here L* is characteristic luminosity, (L) is a galaxy
luminosity, the normalisation coefficient for the
density in the unit (h®* Mpc?) is (@*), the incline of
the luminosity function for small stars (L) is «, and
(@) is the total number of galaxies per unit volume in
(Mpc®) per unit luminosity function .

Estimating the Schechter Luminosity Function in
the Blue band (A=4400A°)

At this step, it is emphasised that using the
straightforward relation in Eq. 2, absolute brightness
L is often converted to absolute magnitudes M 0 27:

M—M*=2.510g% .................. 3

or in the form:
L=10"04M=-M) * A4

By using a standard rule mathematically
%[,8”(")] = Ln(B). B*®u*, where (B) is the real
number. Eq. 4 is written as follows:

dL d

s —0.4(M—-M*)] 7%
7 = T [10 |-L

dL — -M* *
< = Ingo[10704M=MD] (~0.4).L7.....5

We have an interval (dL) in luminosity that

corresponds to an interval (dM) in absolute
magnitude 3:
@(M)dM = @(L)d(=L) .....cvvvenen.n.. 6

or in the shape:

BM) = —B(L) == oo 7

Substituting Egs. 2 & 5 into Eq. 7 gets:

o0 =~ (2) (¢
exp (=) . (=0.4).L°.Iny. 10704 g

So, Eqg. 8 can be rewritten in the structure:

oM) =
0.4 Ingo @ 10~04M-M") (i)a (£) o 9

L*
Finally, by substituting Eq. 4 (Li) into Eq. 9, obtains:

oM) =

0.4 Iny, .0 10~ 04(a+1)(M=-M") e10—0-4(M—M*)

...10
In the Blue band at A=4400A°, Eq.10 is given by:

@B (Mp)[ in Mpc—3mag.” 1] =
0.92 @° 5. 10704(@s+D(Mp—M'p) (107MB='D) g

As mentioned in Eg. 11 above, this paper adopted a
typical set of parameters in the blue band as reported
in ¥:0*; = 1.6 x 1072h3Mpc3, ay = —1.07,L; =
1.2 x

10°h2Lg, p is the selected blue waveband's
luminosity, Mz =-19.7+5logh

,h is the degree of uncertainty for calculating

Hy, where h = %kms‘1 Mpc~t =

0.678 kms~! Mpc~!, if a constant Hubble H, =
67.8 kms~! Mpc~?! from the NED website.

The disk system fraction, which refers to the
percentage of stars in a star cluster with system disks,
is often used to study the formation and evolution of
protoplanetary disks. This fraction can be influenced
by factors such as the star cluster's age and the system
disk's mass distribution. The disk system's primary
mass function "DMF" can greatly affect the disk
fragment time variability *. To understand this, we
can calculate the initial luminosity function y°(Msg),
which tells us how many stars of magnitude M in the
interval 4Mg have formed in spiral galaxies per pc3
during their existence. The disk systems mass
function is defined as the fractional number of disks
with mass between y°(Mp) and y° (Mp) dMp *°.

lpS(Mb)legMb
) dLg
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Thus, ¢°(Lg) is the luminosity function of disc
systems which can be written as °:

#°(Lp)
= ¢(Lg)

LB —-2.7
+¢(L%) (L_d> ev eee eee een sen non wen wee o 13
B

A good fit for the disk systems mass function y*® in
the blue band is *:

WSB[in Mpc—3Mg ~'] = 1.2x1073 [1 +

My~ 146 Mp\—0.46 _(%)
Where M@ = 2.7x10""Mg and My =

6.7x107 Mg 1

Hence, My is the baryonic disk mass, which is the
sum of the stellar mass and the gas mass % %’;

My[in Mg] =M, +

The stellar mass is calculated through *°:

M, [inMg]=Y*"BLg Mgy /Lo
= Y*B10"04Mp-548) 16

where Y*Bis the stellar population mass-to-light ratio
in the Blue-band, the Sun's magnitude in the blue
range is “5.48”, while Mg is a star's absolute
magnitude in the blue band, it is clear that we are
talking about stellar emission generated in the 4400
AP region of the spectrum, which is considered to be
the "blue" regime. The relationship between a
galaxy's apparent magnitude, distance, and distance
modulus determines its absolute magnitude. As a
result, the stellar mass depends on apparent
magnitude, distance, and stellar mass-to-light
proportion. In this work, the mass-to-light ratios in
the blue band for the stellar mass populations of
barred and unbarred spiral galaxies are adopted to be
Y*’B =1.4 MQ/LQ 36.

The second term contributing to the baryonic disk
systems mass is gaseous disc mass Mgas, atomic and
molecular gas masses used to compute the total gas
mass, which is given by 27363

Mgas[in MO] = 1'33(MHI + MHZ) ......... 17

Helium's impact is considered to have a constant of
1.33. The mass-to-light proportions Y* essentially

include whatever dark gas emission (whether
molecular or ionized gases), provided that it
increases alongside M* 7%, lonized gas was first
discovered using ground-breaking H-emission
measurements, but it can be hard to calculate its mass
since the HI/HII evolution has an acute point. The
current study regards the HII component as baryonic
dark matter that is yet unspecified > 4043,
Accordingly, the mass of neutral atomic hydrogen
MHI is traced by an emission of 21 c¢cm and is
calculated through the followin equation 3 44-47:

MHI = NHImH 18

My, [in Mg ] = 2.35x10° d2Sy; .. ... ... 19

Where di is the luminosity distance in unit (Mpc)
collected from NASA/IPAC Extragalactic Database
(NED), and S is observed frame velocity integrated
flux at viy=1.4GHz. Here, the number of HI atoms ¢,
N = 167 d? Syy
HE™ 3 hvygram
Ani, an emitted photon energy Ava, and my =
1.673533% 10 ?"kg.

with a spontaneous emission rate of

According to HI measurements, atomic gas often
dominates Mg in disk spiral galaxies. Given a CO-to-
H2 transformation component, which could differ
from galaxy to galaxy based on metallicity or other
features, the molecular hydrogen gas mass could be
approximated from CO data. Low-mass, metal-poor
disk galaxies frequently exhibit undiscovered carbon
monoxide "CO" emissions ¥ 40, Fortunately,
molecules often only make up a small portion of their
dynamics and motion (fewer than ten per cent of M)
4042 Thus, the molecular gas mass MH, was
calculated using the succeeding Eq. 20 if the flux is
available at the carbon monoxide line 2CO ( J=1-0)
in our sample for the barred and unbarred spirals **-
51

My, [in Mg |
= 3.9x10_17 aCO(l—O)d%SCO(l—O) TR 20

where Scoq-o) is the velocity integrated intensity in
unit (Jy km/s) at rest frequency vrest (**CO =115.27
GHz) selected NED website, and acoq-0) is @ CO-Ha
conversion factor, in this paper

2x10%%cm 2K kms~1 is used.

Xco(1-0) =

The luminosity of the galaxies in the blue-optical
band (A=4400A°) in unit blue solar luminosity (Le,o0)
using an absolute magnitude of the Sun in the blue
band Mg o = +5.48™ is computed by the method 27°2;
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LB (LB,O) — 10—0.4(MB—5.48)

Results and Discussion

This work investigated the multiple regression
analysis of values of parameters on the graph for a
Schechter function that fits the luminosity function
in baryonic disk mass *(Mp) or in magnitude terms
@B (M) as an expression of absolute magnitude at
the blue-band range baryonic mass and luminosity
blue-optical Lg,o, calculated in the blue spectrum of
the Sun Mg o = +5.48™ for barred and unbarred spiral
galaxies. Our analysis makes use of the technique
created in °. This technique has been effectively
used for overseeing the subtraction of background
information.

Fig. 1 depicts the Schechter function supplied to the
luminosity  function in absolute  magnitude
@B (M) as solid blue lines. The dashed red lines
represent the Schechter function fitting to the mass
function y°(M). To compute the Schechter function
for each barred and unbarred spiral Hubble
classification, right down to Mg < -18, with an exact
estimation of the faint-end slope and global
normalization. The empirical information is boosted
even more by considering the spiral luminosity
function, which is constructed from the physical
characteristics of the objects instead of their spectral
properties. Furthermore, at Mg < -18 mag., both the
luminosity function y5(Mp)and the magnitude
measure @5(My) ignore low-surface luminosity
galaxies, representing only a tiny proportion of the
total population of disc systems at these luminosities.

The statistical study revealed fairly robust and highly
significant relationships between (@2 (Mg)-Msg) with
a very robust partial correlation coefficient (R ~0.88)
and a very high probability (P <10-7) for unbarred
spirals with a slope Log @2 (Mg)a Mg%?, while this
relation showed good partial correlation (R ~ 0.7) for
barred galaxies with a slope Log @%(Mpz)o Mg®"7,
and displays an extremely strong connection with a
correlation coefficient (R~ 1) in the relationship Log
w>(Ms)- Mg with linear regression slope Log y*(Mb)a
MB®*for barred and Log y°(Mp)a Ms"*® for unbarred
spirals. The slope of the luminosity distribution
seems to have a typical magnitude, Mg < -18 mag, as
it steepens as it approaches the more faint end. The
luminosity characteristics continue to be at over
several magnitudes higher on this scale before
decreasing rapidly at the bright ends Mg < -18 mag.,

which is typically found in both barred and unbarred
disk system galaxies.

Scatterplot of multiple variables against Mg(Barred Spirals)
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Figure 1. On the right: (Log y5(My) and @8 (Mp))
as a function of blue absolute magnitude (Mg) for
unbarred spiral galaxies. On the left: (Log y5(My)
and @B(Mp)) as a function of (Ms) for barred
spiral galaxies.

The mass function exhibits a severe cut-off at the
greatest masses, mainly My = 6 x 10'° My for barred
and My = 3 x 10" Mo for unbarred spirals, the “knee”
of the spiral luminosity functions. These lend support
to the theory that disk system spirals originated
within a higher mass threshold, Momax = 4x10™ Mo,
Momin = 4x10°Mo for barred, and Momax = 2x10™ Mo,
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Momin  =5x10°Mp for unbarred, owing to the
impossibility of a greater baryonic mass to cool
quickly enough to settle into a disk during a Hubble
timescale. Considering that the emitting brightness
of stellar discs of certain masses has a substantial
spread caused by variances in the disk's stellar
populations in general, this strong cut-off broadens
the luminosity function (Fig. 2).

In the current study, it has been also explored the
relationships between baryonic mass (M) disk spiral
systems and luminosity function in baryonic disk
mass (M) or magnitude units @& (Mz). The results
additionally indicated a wvery strong partial
correlation between the associations of Log y*(Ms)
and LogMy, with a tight correlation coefficient (R) of
-0.96 and a slope line of ~ -1 for barred disc galaxies;
furthermore, the relationship between Log @%(M3)
and LogMy has R-value of - 0.7 with a regression
value of (Log @5 (Mp) a LogMj, °7®) for barred disc
galaxies, the probability of a very robust chance (P
<10-7) for two cases. According to statistics, we infer
that Log w*(M) and LogM, have a linear connection
(Slope ~ -1). Our analysis additionally demonstrates
the presence of a very close relationship between the
logarithmic scales y°(Mp) and M, with a partial
coefficient correlation (R ~ -1) and the relationship
between Log @2 (Mp) and LogM, with an R-value of
- 0.86 and a regression coefficient of (Log @2 (Mp)a
LogMy®°) for unbarred galaxies with  Slope ~ -1
( see Fig. 2). The general form of the luminosity
function varies regularly as baryonic mass increases.
All of the evidence shows that when baryonic mass
increases, the proportion of the initial luminosity
function decreases. The structure, nevertheless,
transforms when centrals are taken into account,
demonstrating that centrals are the predominant
component of lower-mass baryonic. We observe that
for baryons with M, > 10'° Mg in both cases barred
and unbarred, the overall fit significantly
underestimates the luminous ends of the luminosity
function. This is caused by using a constant My for all
masses (gases + stars). It is possible to see bars in the
disk system spiraling on just one side of the nucleus,
with the other half being either dim or missing. One
often observes regions of increasing luminosity in
loops or super relationships, which are almost
certainly the locations of star formation at the ends
of bars. The existence of a bar influences a variety of
processes that take place in disk spiral galaxies. Keep
in mind the major role that bars play in the numerous
phenomena seen in disk galaxies. For barred spiral
galaxies, hydrogen gas flows toward the galaxy's

Centre, causing a burst of stars that results in a
gradual decline. In contrast, in unbarred galaxies, the
generation of star fraction increases steadily and
continuously. Unbarred galaxies have a substantially
lower active nucleus illumination than barred
galaxies, and their inner regions include a smaller
amount of gas that can be influenced by interaction.

Scatterplot of multiple variables against Log Mp [in Msun](Barred Spirals)
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Figure 2. On the right: (Log y3(My) and @8 (Mg))
as a function of the baryonic mass disk system
(Mp) for unbarred spiral galaxies. On the left:
(Log w5(Mp) and @B(Mp)) as a function of
baryonic mass disk system (M) for barred spiral
galaxies

Fig. 3 describes the relationship between the initial
mass function y*(Ms)and the number density of stars
with absolute magnitude ®(Mg) and luminosity
blue-optical Lg e determined in the blue part of these
galaxies, which shows the existence of a very
significant relation Log y°(Mp)-Log Lso with a
negative correlation coefficient (R ~ - 0.93) for
barred spirals, whereas an extremely high correlation
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(R ~ -1) for the unbarred spiral galaxies with a
significantly steep probability (P <107) in the two
cases. It is very important to note that the slope of the
line is linear and equal to minus one ((Log w*(Ms) «
Log Lg,e %% for barred and Log y5(My) a Log Leo"
9% for unbarred). For barred galaxies, there is a
substantial connection between Log ¢%(Mg) and
Log Ls,e, with an acceptable partial correlation (R ~
- 0.7) and a perfect importance probability (P <107)
and a slope line of ~ - 0.8, and for unbarred spirals,
there is a robust correlation between Log @2 (Mpg)
and Log Lg,e, with R ~-0.87 and a slope line of -0.9.
We study disk systems with luminosities ranging
from L™ =~ 3x10" Lgo to Lg™" ~ 2x10° Lge for
barred, Lg™ ~ /0™ Lgo and Lg™" ~ 3x70° Lgo for
unbarred. In the case of an energy bandwidth, Fig. 3
depicts the development of the comoving galaxies'
luminosity distribution with luminosity blue-optical.
For both barred and unbarred disk galaxies, we can
observe that the knee of the luminosity function
shifted in earlier times in favor of higher
luminosities. As a consequence, the connection that
exists between the amount of initial mass function
¥ (M), the number density of stars with absolute
magnitude @Z(Mjp) and the blue luminosity of our
sample galaxies barred and wunbarred are
complicated, unstable, and dependent on a wide
range of external as well as internal variables,
involving the environment, illumination,
construction, and the place of creation of stars
operation, accordingly.
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Figure 3. On the right: (Log y3(My) and @8 (Mp))
as a function of blue luminosity (Log Lg) for
unbarred spiral galaxies. On the left: (Log y5(My)
and @B(Mp)) as a function of (Log Lg) for barred
spiral galaxies.

We additionally analyze the evolution of the initial
mass function y°(Mp)with redshift z, as shown in Fig.
4. The initial mass functions have distinct structures
primarily determined by the history of the star's
creation. In the past, the luminosity function in
baryonic disk mass declined because the mass
fraction inside galaxies decreased and their star
population reduced. The growth of the stellar initial
mass function with redshift is substantially slower,
implying that the diminution of the comoving initial
mass function of barred and unbarred galaxies at high
redshift is less than for the crucial universe (z > 0.027
for barred and z > 0.02 for unbarred). Its reduction in
past times is attributable to two factors. Initially, we
look at baryons with a high-temperature T > 10*K°
“cutoff caused by poor cooling”, resulting in a
reduced initial mass fraction there was less mass held
in profoundly likely drilling in earlier times. In
addition, at higher redshifts, galaxies have a higher
gas/star content proportion (smaller time-scale to a
(1+zy*?), implying that most of the mass is in the
state of the gas.
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Figure 4. On the right: Log y5(My) as a function of redshift (z) for unbarred spiral galaxies. On the
left: Log w5(My) as a function of redshift (z) for barred galaxies.

Conclusion

This study estimated the luminosity function in terms
of baryonic disc mass y°(Mp), magnitude @F(Mjy),
baryonic disc mass and luminosity blue-optical. Our
major conclusions may be summed up as: On a range
of magnitudes, the luminosity features are still many
magnitudes higher before sharply declining at the
brilliant ends. Both barred and unbarred disc system
galaxies generally have Mg < -18 mag. The "knee" of
the spiral brightness function, My = 6 x 10%° Mo for
barred spirals and M, = 3 x 10° Me for unbarred
spirals, is where the mass function shows a
significant cut-off value. The general fit seems to
severely undervalue the luminous ends of the
luminosity function for baryons with My > 10'° Mg
in both barred and unbarred configurations. This
results from using a fixed Mb value for all abundance
gases and stars. The knee of the luminosity operation
has shifted earlier to support greater brightness for
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