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Introduction 

Bars and spirals share morphological identifications, 

they play featured roles within galaxies' dynamics. 

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 

highly clear structures. In such galaxies, the presence 

of a bar represents a prominent disturbance. On the 

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 1-3. In a modern analysis 

involving H-band (1.65 μm) images of 186 bright 

galaxies, 56% were visually categorized as 'strongly 

barred,' 16% as 'weakly barred,' and 27% as 

'unbarred in the near-infrared 4, 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 6. 

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 7, 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 9, 10. 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 states11-14. 

Salucci and Persic15 computed the baryonic mass 

function, defined as ψs(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 ψs(Mbayronic) α Mbayronic
-1/2, where this 

relationship holds from 108 to 2x1011 solar masses 

(Mʘ). However, a distinct abrupt cut-off point is 

observed due to the scarcity of objects beyond this 

range. Shankar, et al 16 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 17 

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 Mʘ and 

0.12 Mʘ. 

Trachternach et al 19 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 20 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 21 established an exploration of the 

evolution of the number density of Luminous 

Compact Blue Galaxies (LCBGs) 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 MB = −18.5 at a 

redshift of approximately z∼0.88. Moreover, their 

findings indicated that the number density of LCBGs 

develops as N = (7.3 ± 0.2 x z + 0.1 ± 0.1) x 10-3 ho
-3 

Mpc-3. 

Materials and Methods 

Sample collections and databases 

This work is established on the data group gathered 

from the NASA/IPAC Extragalactic Database 

(NED) surveys 22-24, which is supported by the 

National Aeronautics and Space Administration and 

operated by the California Institute of Technology, 

such as Hubble luminosity distance (dL) 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 MB in the blue 

band, which is computed from the correct magnitude 

Btc and the distance modulus μdz from the redshift or 

μ0 redshift-independent (for nearby galaxies 

MB=Btc- μ0, and a more distant galaxies MB=Btc- μdz) 

, and the neutral hydrogen HI flux SHI in 21-cm line 

profile (𝑚21 = −2.5 𝐿𝑜𝑔 𝑆𝐻𝐼 + 17.4) appointed 

from the HyperLEDA database, which is the 

Observatoire de Lyon “France” and the Special 

Astrophysical Observatory “Russia” 25, 26. 

Furthermore, the data that has been involved in this 

research was collected from our previous study 27. 

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) 27.  

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 

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 26, 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 17. 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 28-31. The LF, 

represented as Φ(L) and measured in units of ergs s−1 

Mpc−3, stands as a pivotal tool for exploring the 

distribution of galaxies across cosmic epochs 10. 

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 Φ(L), 
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luminosity (L), and the mass-to-light ratio for the 

baryon component, Mb/L. This is expressed as 32, 33: 

𝑑𝑁 = ∑ ∫ Φ(𝐿)𝑇  𝐿 (
𝑀𝑏𝑎𝑟𝑦𝑜𝑛𝑖𝑐

𝐿
) 𝑑𝐿 … ..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, 32-34: 

∅(𝐿) =
∅∗

𝐿∗ (
𝐿

𝐿∗)
𝛼

𝑒𝑥𝑝 (−
𝐿

𝐿∗) …………2 

Here 𝐿∗ is characteristic luminosity, (L) is a galaxy 

luminosity, the normalisation coefficient for the 

density in the unit (h3 Mpc-3) is (∅∗), the incline of 

the luminosity function for small stars (L) is 𝛼, and 

(∅) is the total number of galaxies per unit volume in 

(Mpc-3) per unit luminosity function 33. 

Estimating the Schechter Luminosity Function in 

the Blue band (λ=4400Ao) 

 At this step, it is emphasised that using the 

straightforward relation in Eq. 2, absolute brightness 

L is often converted to absolute magnitudes M 10, 27: 

𝑀 − 𝑀∗ = 2.5 𝑙𝑜𝑔
𝐿

𝐿∗ ………………3 

or in the form: 

𝐿 = 10−0.4(𝑀−𝑀∗). 𝐿∗ … … … … … … … .4 

By using a standard rule mathematically 
𝑑

𝑑𝑥
[𝛽𝑢(𝑥)] = 𝐿𝑛(𝛽). 𝛽𝑢(𝑥)𝑢𝑥, where (β) is the real 

number. Eq. 4 is written as follows: 

𝑑𝐿

𝑑𝑀
=

𝑑

𝑑𝑀
[10−0.4(𝑀−𝑀∗)]. 𝐿∗ 

𝑑𝐿

𝑑𝑀
= 𝑙𝑛10[10−0.4(𝑀−𝑀∗)]. (−0.4). 𝐿∗..…5 

We have an interval (dL) in luminosity that 

corresponds to an interval (dM) in absolute 

magnitude 33: 

∅(𝑀)𝑑𝑀 = ∅(𝐿)𝑑(−𝐿) ………………6 

or in the shape:  

∅(𝑀) = −∅(𝐿)
𝑑𝐿

𝑑𝑀
 ……………………7 

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

∅(𝑀) = − (
∅∗

𝐿∗) (
𝐿

𝐿∗)
𝛼

𝑒𝑥𝑝  (−
𝐿

𝐿∗) . (−0.4). 𝐿∗. 𝑙𝑛10. 10−0.4(𝑀−𝑀∗)…..8 

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

∅(𝑀) =

0.4 𝑙𝑛10 ∅
∗. 10−0.4(𝑀−𝑀∗). (

𝐿

𝐿∗)
𝛼

(−
𝐿

𝐿∗) ………9 

Finally, by substituting Eq. 4 (
𝐿

𝐿∗) into Eq. 9, obtains: 

∅(𝑀) =

0.4 𝑙𝑛10 . ∅∗. 10−0.4(𝛼+1)(𝑀−𝑀∗). 𝑒10−0.4(𝑀−𝑀∗)
 ….10 

In the Blue band at λ=4400Ao, Eq.10 is given by: 

∅𝐵(𝑀𝐵)[ 𝑖𝑛 𝑀𝑝𝑐−3𝑚𝑎𝑔.−1 ] =

0.92 ∅∗
𝐵. 10−0.4(𝛼𝐵+1)(𝑀𝐵−𝑀∗

𝐵). 𝑒10−0.4(𝑀𝐵−𝑀∗
𝐵)

..11 

As mentioned in Eq. 11 above, this paper adopted a 

typical set of parameters in the blue band as reported 

in 33:∅∗
𝐵 = 1.6 × 10−2ℎ3Mpc-3, 𝛼𝐵 = −1.07, 𝐿𝐵

∗ =
1.2 ×
1010ℎ−2𝐿⊙,𝐵  is the selected blue waveband′s  
luminosity, 𝑀𝐵

∗ =-19.7+5logh 

,ℎ is the degree of uncertainty for calculating  

 𝐻0, where ℎ =
𝐻0

100
𝑘𝑚𝑠−1 𝑀𝑝𝑐−1 =

0.678 𝑘𝑚𝑠−1 𝑀𝑝𝑐−1, if a constant Hubble  𝐻0 =
67.8 𝑘𝑚𝑠−1 𝑀𝑝𝑐−1 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 35. To understand this, we 

can calculate the initial luminosity function ψS(MB), 

which tells us how many stars of magnitude M in the 

interval ΔMB 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 ψS(Mb) and ψS (Mb) dMb
 15. 

Ψ𝑠(𝑀𝑏)𝑑𝑙𝑜𝑔𝑀𝑏

= 𝜙𝑠(𝐿𝐵(𝑀𝑏))
𝑑𝐿𝐵

𝑑𝑀𝑏
𝑑𝑙𝑜𝑔𝑀𝑏 … … … … .12  
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Thus, 𝜙𝑠(𝐿𝐵) is the luminosity function of disc 

systems which can be written as 15: 

𝜙𝑠(𝐿𝐵)
= 𝜙(𝐿𝐵)

+ ϕ(𝐿𝐵
𝑑 ) (

𝐿𝐵

𝐿𝐵
𝑑 )

−2.7

… … … … … … … … … 13 

A good fit for the disk systems mass function ψs,B in 

the blue band is 15: 

Ψ𝑠,𝐵[ 𝑖𝑛 𝑀𝑝𝑐−3𝑀ʘ 
−1] = 1.2𝑥10−3 [1 +

(
𝑀𝑏

𝑀𝑇
)

−1.46
] 𝑥 (

𝑀𝑏

𝑀𝑏
𝑑)−0.46 𝑒

−(
𝑀𝑏

𝑀𝑏
𝑑)

………....14 

Where  𝑀𝑏 
𝑑 = 2.7𝑥1011𝑀ʘ 𝑎𝑛𝑑 𝑀𝑇 =

6.7𝑥107 𝑀ʘ 
15 

Hence, Mb is the baryonic disk mass, which is the 

sum of the stellar mass and the gas mass 19, 27: 

𝑀𝑏[𝑖𝑛 𝑀ʘ ] = 𝑀∗ +
𝑀𝑔𝑎𝑠 … … … … … … … … … … … … … .. .15 

The stellar mass is calculated through 19: 

𝑀∗ [𝑖𝑛 𝑀ʘ ] = Υ∗,𝐵𝐿𝐵 𝑀ʘ /𝐿ʘ 

= Υ∗,𝐵10−0.4(𝑀𝐵−5.48) … … 16 

where Υ∗,𝐵is the stellar population mass-to-light ratio 

in the Blue-band, the Sun's magnitude in the blue 

range is “5.48”, while MB is a star's absolute 

magnitude in the blue band, it is clear that we are 

talking about stellar emission generated in the 4400 

A0 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 

Υ∗,𝐵 =1.4 Mʘ/Lʘ 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 27, 36-39: 

𝑀𝑔𝑎𝑠[𝑖𝑛 𝑀ʘ ] = 1.33( 𝑀𝐻𝐼 + 𝑀𝐻2) … … … 17 

Helium's impact is considered to have a constant of 

1.33. The mass-to-light proportions Ύ* essentially 

include whatever dark gas emission (whether 

molecular or ionized gases), provided that it 

increases alongside M* 37, 38. Ionized 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 15, 40-43. 

Accordingly, the mass of neutral atomic hydrogen 

MHI is traced by an emission of 21 cm and is 

calculated through the followin equation 38, 44-47: 

𝑀𝐻𝐼 = 𝑁𝐻𝐼𝑚𝐻 … ……18 

𝑀𝐻𝐼[𝑖𝑛 𝑀ʘ ] = 2.35𝑥105 𝑑𝐿
2𝑆𝐻𝐼 … … … 19 

Where dL is the luminosity distance in unit (Mpc) 

collected from NASA/IPAC Extragalactic Database 

(NED), and SHI is observed frame velocity integrated 

flux at νHI=1.4GHz. Here, the number of HI atoms 48, 

𝑁𝐻𝐼 =
16𝜋 𝑑𝐿 

2 𝑆𝐻𝐼

3 ℎ𝜈𝐻𝐼𝐴𝐻𝐼
  with a spontaneous emission rate of 

AHI, an emitted photon energy hνHI, and mH = 

1.673533× 10−27 kg. 

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 37, 40. Fortunately, 

molecules often only make up a small portion of their 

dynamics and motion (fewer than ten per cent of Mb) 
40,42. Thus, the molecular gas mass MH2 was 

calculated using the succeeding Eq.  20 if the flux is 

available at the carbon monoxide line 12CO ( J=1-0) 

in our sample for the barred and unbarred spirals 49-

51. 

𝑀𝐻2[𝑖𝑛 𝑀ʘ ]

= 3.9𝑥10−17 𝛼𝐶𝑂(1−0)𝑑𝐿
2𝑆𝐶𝑂(1−0) … … … . .20 

where SCO(1-0) is the velocity integrated intensity in 

unit (Jy km/s) at rest frequency νrest (12CO =115.27 

GHz) selected NED website, and αCO(1-0) is a CO-H2 

conversion factor, in this paper 𝛼𝐶𝑂(1−0) =

2𝑥1020𝑐𝑚−2𝐾 𝑘𝑚𝑠−1 is used. 

The luminosity of the galaxies in the blue-optical 

band (λ=4400A0) in unit blue solar luminosity (LB,ʘ) 

using an absolute magnitude of the Sun in the blue 

band MB,ʘ = +5.48m is computed by the method 27,52: 

https://doi.org/10.21123/bsj.2024.10452
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𝐿𝐵(𝐿𝐵,ʘ) = 10−0.4(𝑀𝐵−5.48) …………....21 

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 ψS(Mb) or in magnitude terms 

∅𝐵(𝑀𝐵) as an expression of absolute magnitude at 

the blue-band range baryonic mass and luminosity 

blue-optical LB,ʘ, calculated in the blue spectrum of 

the Sun MB,ʘ = +5.48m for barred and unbarred spiral 

galaxies. Our analysis makes use of the technique 

created in 15. 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(𝑀𝐵) as solid blue lines. The dashed red lines 

represent the Schechter function fitting to the mass 

function ψS(Mb). To compute the Schechter function 

for each barred and unbarred spiral Hubble 

classification, right down to MB < -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 MB < -18 mag., both the 

luminosity function ψS(Mb)and the magnitude 

measure ∅𝐵(𝑀𝐵) 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 (∅𝐵(𝑀𝐵)-MB) 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 ∅𝐵(𝑀𝐵)α MB
0.9, while this 

relation showed good partial correlation (R ~ 0.7) for 

barred galaxies with a slope Log ∅𝐵(𝑀𝐵)α MB
0.77, 

and displays an extremely strong connection with a 

correlation coefficient (R~ 1) in the relationship Log 

ψS(Mb)- MB with linear regression slope Log ψS(Mb)α 

MB0.97for barred and Log ψS(Mb)α MB
0.95 for unbarred 

spirals. The slope of the luminosity distribution 

seems to have a typical magnitude, MB < -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 MB < -18 mag.,  

which is typically found in both barred and unbarred 

disk system galaxies. 

 
Figure 1. On the right: (Log ψS(Mb) and ∅𝑩(𝑴𝑩)) 

as a function of blue absolute magnitude (MB) for 

unbarred spiral galaxies. On the left: (Log ψS(Mb) 

and ∅𝑩(𝑴𝑩)) as a function of (MB) for barred 

spiral galaxies. 

The mass function exhibits a severe cut-off at the 

greatest masses, mainly Mb ≈ 6 x 1010 Mʘ for barred 

and Mb ≈ 3 x 1010 Mʘ 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, Mbmax ≈ 4x1011 Mʘ, 

Mbmin ≈ 4x109Mʘ for barred, and Mbmax ≈ 2x1011 Mʘ, 
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Mbmin ≈5x109Mʘ 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 (Mb) disk spiral 

systems and luminosity function in baryonic disk 

mass ψS(Mb) or magnitude units ∅𝐵(𝑀𝐵). The results 

additionally indicated a very strong partial 

correlation between the associations of Log ψS(Mb) 

and LogMb, with a tight correlation coefficient (R) of 

-0.96 and a slope line of ~ -1 for barred disc galaxies; 

furthermore, the relationship between Log ∅𝐵(𝑀𝐵) 

and LogMb has R-value of - 0.7 with a regression 

value of (Log ∅𝐵(𝑀𝐵) α LogMb 
-0.76) for barred disc 

galaxies, the probability of a very robust chance (P 

≤10-7) for two cases. According to statistics, we infer 

that Log ψS(Mb) and LogMb have a linear connection 

(Slope ~ -1). Our analysis additionally demonstrates 

the presence of a very close relationship between the 

logarithmic scales ψS(Mb) and Mb with a partial 

coefficient correlation (R ≈ -1) and the relationship 

between Log ∅𝐵(𝑀𝐵) and LogMb with an R-value of 

- 0.86 and a regression coefficient of (Log ∅𝐵(𝑀𝐵)α 

LogMb
-0.9 ) 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 Mb > 1010 Mʘ 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 Mb 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. 

 
Figure 2. On the right: (Log ψS(Mb) and ∅𝑩(𝑴𝑩)) 

as a function of the baryonic mass disk system 

(Mb) for unbarred spiral galaxies. On the left: 

(Log ψS(Mb) and ∅𝑩(𝑴𝑩)) as a function of 

baryonic mass disk system (Mb) for barred spiral 

galaxies 

Fig. 3 describes the relationship between the initial 

mass function ψS(Mb)and the number density of stars 

with absolute magnitude ∅𝐵(𝑀𝐵) and luminosity 

blue-optical LB,ʘ determined in the blue part of these 

galaxies, which shows the existence of a very 

significant relation Log ψS(Mb)-Log LB,ʘ 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 ≤10-7) in the two 

cases. It is very important to note that the slope of the 

line is linear and equal to minus one ((Log ψ
S(Mb) α 

Log LB,ʘ
 - 0.97 for barred and Log ψ

S(Mb) α Log LB,ʘ
 -

0.95 for unbarred). For barred galaxies, there is a 

substantial connection between Log ∅𝐵(𝑀𝐵) and 

Log LB,ʘ, with an acceptable partial correlation (R ~ 

- 0.7) and a perfect importance probability (P ≤ 10-7) 

and a slope line of ~ - 0.8, and for unbarred spirals, 

there is a robust correlation between Log ∅𝐵(𝑀𝐵) 

and Log LB,ʘ, with R ~-0.87 and a slope line of -0.9. 

We study disk systems with luminosities ranging 

from LB
max ≈ 3x1011 LB,ʘ to LB

min ≈ 2x109 LB,ʘ for 

barred, LB
max ≈ 1011 LB,ʘ and LB

min ≈ 3x109 LB,ʘ 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 

ψS(Mb), the number density of stars with absolute 

magnitude ∅𝐵(𝑀𝐵) and the blue luminosity of our 

sample galaxies barred and unbarred 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. 

 

 
Figure 3. On the right: (Log ψS(Mb) and ∅𝑩(𝑴𝑩)) 

as a function of blue luminosity (Log LB) for 

unbarred spiral galaxies. On the left: (Log ψS(Mb) 

and ∅𝑩(𝑴𝑩)) as a function of (Log LB) for barred 

spiral galaxies. 

We additionally analyze the evolution of the initial 

mass function ψS(Mb)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 > 104 K0 

“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 t0 α 

(1+z )
-3/2), implying that most of the mass is in the 

state of the gas. 
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Figure 4. On the right: Log ψS(Mb) as a function of redshift (z) for unbarred spiral galaxies. On the 

left: Log ψS(Mb) as a function of redshift (z) for barred galaxies. 

Conclusion 

This study estimated the luminosity function in terms 

of baryonic disc mass ψS(Mb), magnitude ∅𝐵(𝑀𝐵), 

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 MB < -18 mag. The "knee" of 

the spiral brightness function, Mb ≈ 6 x 1010 Mʘ for 

barred spirals and Mb ≈ 3 x 1010 Mʘ 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 Mb > 1010 Mʘ 

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 

both barred and unbarred disc galaxies. As a result, 

the relationship between the quantity of the initial 

mass function ψS(Mb), the number density of stars 

with absolute magnitude ∅𝐵(𝑀𝐵), and the blue 

luminosity of our sample galaxies, barred and 

unbarred, is complex, unsteady and reliant on a wide 

range of external as well as internal variables, 

involving the surroundings, lighting, development, 

and the location of the stars' formation, respectively. 

Finally, it implied that the comoving initial mass 

function ψS(Mb) of barred and unbarred galaxies at 

high redshift (z > 0.027 for barred and z > 0.02 for 

unbarred) is less diminished than for the crucial 

universe because the increase of the star initial mass 

function with redshift is significantly quicker. 

Galaxies with larger redshifts have a larger star-to-

gas ratio (short time scale t0 α 1/(1+z )
3/2), indicating 

that most of the mass is in gaseous form. 
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مقارنة الخصائص الفيزيائية لدالة الكتلة والضيائية لأنظمة الأقراص في المجرات الحلزونية 

 القضيبية وغير القضيبية

  حسنين حسن الدهلكي،  عز الدين رشيدياسر ،  محمد ناجي ال نجم

 .العراق، بغداد ، جامعة بغداد ، كلية العلوم ، قسم الفلك والفضاء 

 

 ةالخلاص

، القدر b(MSψ(بدلالة كتلة القرص الباريوني  LFإحدى أهم الطرق لتقصي توزيع المجرات عبر الزمن الكوني هي دالة اللمعان 

∅𝑩(𝑴𝑩).  لقد درسنا تقديرًا لكثافة كتلة الباريون في عينة من المجرات الحلزونية القضيبية وغير القضيبية من الادبيات السابقة، والتي

ونسبة الكتلة  (LF)تتضمن فعلياً، لكل صنف من الاجرام السماوية ذات المحتوى الباريون المرئي، جزءًا لا يتجزأ من ناتج دالة الضيائية 

 مإلى الضوء. استخدمت تقنية الانحدار المتعدد لحزمة البرامج الإحصائية في دراستنا ونتائجنا، مثل برنامج تحليل قواعد البيانات والرسو

 . وفقاً للتحليل الإحصائي، هناك علاقة إيجابية قوية وارتباط وثيق للغاية Origin Pro)و Statistics Winبرامج (البيانية

 ),~1
Bα M∅𝑩(𝑴𝑩), 𝛙𝐒(𝐌𝒃)( قدراً مطلقاً بحدود  ، وغالباً ما تظهر المجرات الحلزونية القرصية القضيبية وغير القضيبية BM

18 mag-<   الركبة" لدالة الضيائية للمجرات الحلزونية تبين قطعاً كبيرًا عند كتلة باريونية تبلغ" .ʘM 10> 10 bM  للمجرات الحلزونية

لقضيبية. يوفر هذا دليلاً يدعم الفرضية القائلة بأن اللوالب الحلزونية لنظام القرص بدأت تتشكل داخل عتبة كتلة متزايدة. القضيبية وغير ا

الة دنظرًا لأن زيادة دالة الكتلة الأولية للنجم مع الانزياح نحو الأحمر تكون أسرع بكثير، فقد أشارت النتائج التي توصلنا إليها إلى أن 

 < zللمجرات االقضيبية و z > 0.027للمجرات القضيبية وغير القضيبيةعند انزياح أحمر مرتفع  b(MSψ(لية المنتقلة الكتلة الأو

 .للمجرات غير القضيبية والذي يبدو أنه يتناقص مقارنة بالكون الحرج0.02

 .المجرات ذات النوع الحلزوني ، الغاز الذري والجزيئي، دالة الضيائية ، دالة الكتلة الاولية ،  الكتلة الباريونية الكلمات المفتاحية: 
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