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Abstract

High-mass X-ray binaries (HMXBs) are commonly divided into persistent sources, which emit X-rays steadily
over long periods, and transient sources, which remain mostly in a quiescent state and exhibit episodic X-ray
outbursts. The aim of this work is to statistically compare the X-ray luminosity properties of these two classes,
focusing on the maximum luminosity {Lymax) and the luminosity variability range (Ly max)/ (Lgmin). For this
purpose, catalog data for Galactic HMXB pulsars were used, including 18 persistent and 64 transient systems. The
distributions of logyy Ly mar and logyy ( Ly may) ! ([ Ly min) were analyzed using histograms, box plots, cumulative
distribution functions (CDFs), and the non-parametric Mann—Whitney test. It is shown that both classes reach
similar values of Ly ms; on the order of 103 -1037 erg/s), with no statistically significant difference between their
distributions. However, transient systems exhibit a much wider luminosity variability range, reaching increases of
4-5 orders of magnitude (up to 10%), whereas persistent sources typically show lower variability. This difference
is statistically confirmed, with transients demonstrating significantly higher variability p = 0.05). Thus, the main
distinction between persistent and transient HMXBs lies not in their peak X-ray luminosity, but in their accretion
regime. In persistent systems, the compact object continuously accretes matter from a relatively stable stellar
wind of an OB supergiant, resulting in steady X-ray emission. In contrast, transient systems are characterized by
intermittent accretion (for example, episodic mass capture from a Be-star circumstellar disc), which leads to their
extreme luminosity variability.
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Introduction

High-mass X-ray binaries (HMXBs) are binary stellar systems in which a compact object—either
a neutron star or a black hole—accretes matter from a massive stellar companion of spectral type
O or B [1]. The X-ray emission in such systems is produced as the accreted material falls into the
gravitational potential of the compact object, making HMXBs among the brightest X-ray sources in
the Galaxy [2].

According to the nature of their X-ray emission, HMXBs are conventionally divided into two
classes: persistent and transient systems. Persistent HMXBs emit almost continuously and are
characterized by a relatively stable X-ray luminosity [3]. In contrast, transient HMXBs remain in a
quiescent state most of the time and exhibit episodic outbursts, during which the X-ray luminosity
can increase by several orders of magnitude compared to the quiescent level [4]. Thus, the key
difference between the two classes lies not so much in the emission level itself as in the character of
its temporal variability.

The physical differences between persistent and transient HMXBs are generally related to the
type of donor star and the accretion regime. Most persistent HMXBs are systems with OB supergiant
companions, from which the compact object continuously captures material from the stellar
wind [5]. This mechanism produces a steady X-ray luminosity of about 10— 10% erg s—1 and only
moderate flux fluctuations [5]. In contrast, transient HMXBs often host a Be star—a rapidly rotating
massive companion surrounded by a circumstellar disk [6]. In these systems, accretion is episodic:
the neutron star interacts with the Be-star disk, typically during close passages along an eccentric
orbit, leading to short-lived X-ray outbursts reaching 1037~ 103 erg s—1 and above [7]. Outside
the outburst phases, the luminosity of transient sources drops sharply and may reach values of 103
—10°%2 erg s—1 or even become undetectable [8].

Despite a well-developed qualitative understanding of the differences in accretion regimes
between persistent and transient HMXBs, a quantitative statistical comparison of their X-ray
luminosities remains an important task. In particular, it is still not entirely clear whether the two
classes differ in their limiting X-ray luminosities, or whether their main distinction lies in the degree
and nature of variability.

The aim of this work is to identify statistical and physical differences in the X-ray luminosity
behavior of persistent and transient HMXBs based on catalog data. We perform a comparative analysis
of the distributions of maximum X-ray luminosity and the dynamic range of its variability for the
two populations using visualization methods (histograms, box plots, and cumulative distribution
functions), as well as non-parametric statistical tests. The results obtained help to clarify the role of
the accretion regime in shaping the observed X-ray activity of HMXBs and can be used to classify
new sources based on their temporal and energetic properties.

Materials and Methods

For the analysis, we used catalog tables of Galactic X-ray pulsars in HMXB systems, separated
by source type into persistent and transient HMXBs [9]. Each table contains source parameters,
including the estimated minimum and maximum values of their X-ray luminosity (columns
LXLower and LXUpper) and the energy band of the measured luminosity (LXRange, indicating the
energy range in keV for which the luminosity is reported). The luminosity is expressed in erg s—1. In
addition. we calculated the relative luminosity variability range for each source, defined as the ratio
Ly max/ L x min, where L xmax = LXUppEr, Ly.,.... = LXLower.

In this work, we consider samples of N, = persistent HMXB pulsars and N, = 64 transient
HMXB pulsars. For each group, we calculated the base-10 logarithms of the maximum luminosity,
10810 L % max and the luminosity ratio, logyg (L z 0.0/ (L 5 i), which allows a consistent comparison
of parameter distributions spanning several orders of magnitude.
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The data were pre-cleaned: sources with missing L, .. values (e.g., transient systems whose
quiescent luminosity is not detected and is only given as an upper limit) were treated separately in
the variability-range analysis. The main analysis was performed in a Python environment using the
NumPy and Matplotlib libraries for calculations and visualization.

Visualization and distribution analysis

For a clear comparison of the two groups, the following types of plots were constructed:

¢ histograms of the log,, L ... distributions for persistent and transient HMXBs (Figure 1),
using identical bin widths along the X-axis, which allows us to assess the shape of the peak-luminosity
distributions and the presence of extended tails;

¢ box plots for logy L y ma, for each group (Figure 2), showing the median, interquartile range,
and outliers, which enables a visual comparison of the central tendencies and the spread of the
parameters;

¢ histograms of logy g (L 5 10.)/ (L xmin), characterizing the luminosity variability range (Figure
3), as well as the corresponding box plots for this parameter (Figure 4), were also constructed,
allowing a direct comparison of the variability level in persistent and transient systems;

¢ cumulative distribution functions (CDFs) for logyq (L zpmax)/ (L ymin)> (Figure 5), showing
the fraction of sources with a luminosity variability range below a given threshold.

Statistical methods

To quantitatively assess differences between the samples, we applied the non-parametric Mann—
Whitney U test, which allows testing the hypothesis of equality between the distributions of two
independent samples without assuming normality of the data. The following hypotheses were tested
separately:

1. differences in the distributions of 10814 L ¥ max between persistent and transient HMXBs;

2. differences in the distributions of logyg (L g 0. )/ (L x min) between the two groups.

In all cases, a two-sided null hypothesis of no difference between the distributions was formulated.
The p-value obtained from the Mann—Whitney test was compared with the standard significance
threshold o = 0.05 (5%). Differences were considered statistically significant when p < 0.05. For
the variability-range analysis, only sources with both luminosity values defined (L 3 i and Lz pmay),
were used; therefore, the statistical analysis included 16 persistent and 49 transient HMXB systems.

Results

Distribution of the maximum X-ray luminosity Ly ...

The histograms (Figure 1) and summary statistics show that persistent and transient HMXBs
have peak X-ray luminosities of a similar order of magnitude. Both groups are mainly distributed
within the range of ~ 10%*-10*® erg/s in Ly,... The median maximum luminosity of persistent
sources is approximately 3 x 10% erg/s (logyg Ly, ~ 36.5), whereas for transient sources it is
about 5 x 10% erg/s (logy, L xmax ~ 360.7). The difference between the medians is small (less than
0.2 dex). The box plots (Figure 2) show substantial overlap of the interquartile ranges: in both groups,
the central 50% of logyy Ly ., values lie approximately between 35.5 and 37.0. This indicates the
absence of a strong luminosity shift between the two groups.

At the same time, the tail behavior shows a notable feature: transient systems exhibit a broader
spread in their maximum brightness due to the presence of exceptionally luminous outbursts. For
example, the histogram for transients displays an extended right-hand tail: the most extreme transient
pulsar reached a luminosity of about 2 x 10%% erg/s (logyg Lz max = 39.3), which is 1-2 orders of
magnitude higher than that of any persistent source. This outlier corresponds to the observed super-
Eddington outburst of the transient system Swift J0243.6+6124 (2017), during which an accreting
neutron-star pulsar exceeded the typical luminosity limit for neutron stars [10,11]. For persistent
HMXBs, the maximum luminosities are instead limited to ~ 3 x 10%7 erg/s (logyy L Xomax ~ 37.5) —
none of the persistent systems in our sample reached higher values. Nevertheless, if single extreme
cases are excluded, the overall L., distributions remain largely similar. The Mann—Whitney U
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test did not

reveal a significant difference: for log,; L xmax We obtain p = 0.39, which is well above

0.05. Therefore, at the 95% confidence level, we can conclude that the characteristic maximum
luminosities of persistent and transient HMXBs are statistically indistinguishable. Both types can

reach peak

luminosities of a similar order (10%®*— 10%7 erg/s), although the brightest outbursts are

observed specifically in transient systems [12].
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Figure 1 — Histograms of the logy4 L 5 ... distribution
for persistent and transient HMXBs
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Figure 2 — Box plots of the log (L, ) distribution
for persistent and transient HMXBs

Luminosity variability range Ly 0./ Lz min-

In contrast to the absolute luminosity values, the comparison of variability amplitude reveals
clear differences between the two groups. The histograms of logyy (Ly e/ (L xmin) (Figure 3)
show that transient HMXBs have a substantially broader variability range. For persistent systems,
logyg (L g max)/ (L xmin) values in most cases lie between 0 and ~ 2, corresponding to luminosity
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changes by at most tens to a hundred times [ 13]. For transient sources, however, the histogram extends
up to ~ 5 and higher in logarithmic units, meaning that some objects vary by 4-5 orders of magnitude
(i.e., by tens of thousands). The box plots (Figure 4) quantitatively confirm this contrast: the median
decimal logarithm of the variability range for persistent systems is about 0.7 (corresponding to an
~ 5-fold increase in luminosity from minimum to maximum), whereas for transients the median
is around 1.0 (an ~10-fold increase). The whiskers of the box plots show that almost all persistent
sources have 1081y (L g max)/ (L xmin) < 2.5 (i.e., no more than a factor of ~ 300 between minimum
and maximum luminosity). For transients, the upper quartile is significantly higher: about one quarter
of transient HMXBs have log10 ranges above ~ 2 (i.e., >100 times), and roughly 10% exceed even
a 10% - fold change (logyy > 3). The maximum observed value is 5.52, corresponding to a record
luminosity increase of ~ 3.3x10% times (again, the case of Swift J0243.6+6124).
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Figure 3 — Histograms of the logyg (L xmax)/ (L zmin) distribution
for persistent and transient HMXBs
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Figure 4 — Box plots of the l0gyg (L 5 ma. )/ (L 5 min) distribution
for persistent and transient HMXBs
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On the cumulative distribution curve (Figure 5), this appears as a pronounced divergence between
the two groups: the curve for persistent HMXBs rapidly reaches a plateau at 108y (L ymax)/ (L 5 min)
~ 2.2 (about a factor of 100-160, beyond which no additional objects are present), whereas for
transients the curve must be extended to ~ 5 along the x-axis to cover all sources. For example, about
~ 90% of persistent systems have a variability range of less than a factor of 100, while nearly 25%
of transient systems exceed this level of variability.
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Figure 5 — Cumulative distribution functions (CDFs) of logyg (L x,mu}f (L x,mm}
for persistent and transient HMXBs

The Mann—Whitney U test indicates a difference in the variability distributions, although with
borderline statistical significance. The computed p-value for the 1ogyg (L g o)/ (L xmin) samples is
~ (.05, which lies exactly at the adopted significance threshold. This suggests that, with a confidence
level of about 95%, transient HMXBs can be considered more variable than persistent ones; however,
the result should be interpreted with caution due to the limited sample size and the presence of
censored data for some transients, whose minimum luminosity is only constrained by an upper limit.
Nevertheless, the trend is clear: transient systems are, on average, capable of changing their luminosity
by larger orders of magnitude than persistent systems. Even when the extreme source is excluded,
transients still show a much larger dispersion in Ly pa./L ¥ min values. They often exhibit phases of
nearly complete “switching off” of X-ray emission, followed by episodes of intense accretion and
outbursts, whereas persistent sources maintain a more stable level of accretion and emission.

Discussion

The obtained results confirm and quantitatively refine the well-known picture of the differences
between persistent and transient high-mass X-ray binaries. First, both populations exhibit comparable
ranges of absolute peak X-ray luminosities. This means that the presence of a persistent or transient
accretion regime does not impose a strict upper luminosity limit: persistent HMXBs can be as bright
as transient systems during outbursts (for example, some persistent sources reach several 10% erg/s,
which is comparable to the luminosities of typical transient outbursts). This finding is consistent
with the fact that the maximum luminosity in both cases is limited approximately by the Eddington
luminosity of an accreting neutron star (of order 10*% erg/s for a mass ~ 1.4M_)), and both classes of
systems are in principle capable of approaching this limit. The difference is that persistent sources
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maintain a near-maximum level continuously, whereas transients reach it only episodically. In
addition, the extreme transient system Swift J0243.6+6124, which exceeded the Eddington limit
during an outburst, stands out separately [14]. Its existence demonstrates that the transient accretion
regime can temporarily produce supercritical accretion flows, possibly due to radiation beaming or
other exotic mechanisms. In persistent systems, such a strong excess above the Eddington limit is not
observed, likely because long-term stable accretion self-regulates through the balance of radiation
pressure.

Second, a fundamental difference is revealed in the variability behavior. Persistent HMXBs show
limited fluctuations in the X-ray flux—typically within no more than two orders of magnitude—which
may be caused, for example, by wind inhomogeneities in the supergiant donor or by transitions
between different accretion regimes, such as disk-like and sporadic accretion. In contrast, transient
systems exhibit an extremely wide range of states: from deep quiescence, when the luminosity can
drop to 10%2-10% erg/s (effectively “switching off”), to the brightest outburst phases, comparable
to the most powerful X-ray sources known in the Galaxy. Such variability is explained by the
specific accretion mechanism. In most transient HMXBs, the compact object interacts with the disk
surrounding a Be star. During a substantial part of the orbit, the neutron star may remain outside
the dense disk layers and accrete only at a minimal level (from a tenuous stellar wind or even with
almost no mass supply), which accounts for the low L y ;.. However, during close passages through
the disk or during episodes of enhanced mass ejection from the Be star, a sudden increase in mass
inflow occurs, producing an outburst. The dynamic nature of accretion in these systems—depending
on orbital phase, disk density, and other stochastic factors—leads to a large spread in energy output:
some outbursts can be relatively weak, while others reach record-high levels.

In contrast, persistent HMXBs (e.g., systems consisting of an OB supergiant and a neutron star)
are predominantly fed by a steady stellar wind. Although the wind density may fluctuate, it still
provides continuous accretion. As a result, the X-ray luminosity of such systems is more stable:
even if temporary obscuration events or accretion instabilities occur, the baseline flux does not drop
to zero. Many persistent HMXBs (for example, Vela X—1 and Cen X-3) exhibit X-ray eclipses
and moderate flares, but they almost always remain detectable at a level of 10%*-10%¢ erg/s. The
relatively low dynamic range of their luminosity is consistent with the idea that the accretion rate in
these systems varies within a relatively narrow range around a mean value determined by a stable
mass supply from the donor star.

It should be noted that the class of transient HMXBs also includes the so-called supergiant
fast X-ray transients (SFXTs)—systems with OB supergiant donors that nevertheless exhibit short,
impulsive outbursts and long quiescent phases. These objects (for example, IGR J17544-2619,
included in our sample) occupy an intermediate position: their donors are similar to those in persistent
systems, but their accretion mechanisms may involve periodic interruptions, possibly related to
magnetospheric inhibition of the accretion flow or a “gating” mechanism. This leads to transient
behavior even in the presence of a supergiant donor. In our analysis, SFXTs also show high values
of Ly 0/ L x min, comparable to those of Be/X-ray transient binaries. This indicates that the decisive
factor behind transient behavior is not only the nature of the donor star, but also the accretion regime:
intermittent mass capture—driven either by orbital geometry or by physical “switch-on/switch-off”
accretion mechanisms—determines the extreme variability of the system.

Thus, it is statistically confirmed that the main difference between the two classes of HMXBs lies
in the degree of temporal variability of their X-ray luminosity rather than in their limiting brightness
values [15]. Earlier qualitative estimates suggested that transient Be/neutron-star binaries can exceed
persistent systems by 2-3 orders of magnitude in luminosity at maximum, and the results obtained in
this work are consistent with these conclusions. More generally, variability can serve as a diagnostic
indicator: if a source is capable of changing its brightness by several tens of thousands of times, it
most likely belongs to the transient class, most often with a Be companion. In contrast, a relatively
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stable X-ray pulsar with only small flux variations is likely a system with a supergiant donor. These
conclusions are consistent with modern accretion theories, in which a steady mass supply from a
stellar wind and episodic mass capture from a disk lead to fundamentally different X-ray behavior of
the accreting compact object.

Conclusion and future research directions

In this work, we performed a comprehensive analysis of the differences between persistent and
transient high-mass X-ray binaries based on their X-ray luminosities. The main conclusions can be
summarized as follows.

1. Maximum luminosity (L x ...). Persistent and transient systems reach peak X-ray luminosities
of a similar order of magnitude (several 10°% erg/s). The statistical analysis did not reveal a significant
difference between the Ly .. distributions of the two populations. This indicates that belonging to
either the transient or persistent class does not limit a system’s ability to be a bright X-ray source;
both types can approach the Eddington limit for a neutron star, either in a steady state or during
outbursts.

2. Variability range (L g max/ L 5 min)- Transient HMXBs exhibit a significantly broader luminosity
variability range. While persistent sources typically vary by no more than ~ 10, transient systems can
increase their luminosity by 10® — 10® times. This difference has borderline statistical significance
(p ~ 0.05) and is clearly visible in the distribution plots, allowing variability to be considered a key
diagnostic feature of transient systems.

Physical interpretation. The observed differences are driven by distinct accretion regimes.
Persistent HMXBs are typically powered by the steady stellar wind of a supergiant donor, resulting
in moderately stable accretion and X-ray emission. In contrast, transient systems experience episodic
accretion flows associated with interactions with a Be-star disk or with specific “switch-on/switch-
off” accretion mechanisms in supergiant systems, leading to sharp outbursts and long quiescent
phases.

The quantitative estimates obtained support the classification of HMXBs commonly used in
astrophysics and may be useful for diagnosing newly discovered sources. For example, if future
X-ray observations (eROSITA, Athena) detect a source showing luminosity variability of more than
10? times, it is highly likely to belong to the class of transient Be/X-ray binaries. At the same time,
persistently detected sources with relatively small flux fluctuations are most likely systems with a
supergiant donor.

The present study is limited to the analysis of X-ray luminosity parameters. In the future, it
would be promising to extend the comparison by including the distributions of neutron-star spin
periods, orbital parameters, and evolutionary properties of the donor stars. Of particular interest is the
identification and separate analysis of the SFXT subclass, as well as a comparison between Galactic
HMXBs and extragalactic systems, for example in the Magellanic Clouds, where metallicity and
star-formation conditions differ significantly. Combining statistical studies with physical modeling of
accretion will make it possible to deepen our understanding of HMXB evolution and the transitions
between persistent and transient regimes.

Funding. This research is funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan (Grant No. AP23489541).
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'On-Dapabu aTbiHnarbl Ka3ak yITThIK YHUBEPCUTETI,
Anmartsl K., Kazakcran
’Kazak YITTHIK oliesep MearorukaiblK YyHHBEPCHTET],
Anmarsl K., Kazakcran
‘[apux—Cakiie yHUBEPCHUTETI,
Kug-crop-Userr k., Ppanuus

TY¥PAKTbI )KOHE TPAH3UEHTTI ’)KOT'APbI MACCAJIbI
PEHTIEHAIK KOC ) KYUEJIEPAIH PEHTIEHAIK
KAPBIKBIPAYBIH CAJIBICTBIPMAJIBI TAJIJAY

Angarna

Korapsl Maccanbl peHTreHik Koc xyiterep (HMXB) peHTren coynecin Aepitik y3IiKci3 api calbICThIpMaIbl
TYPAE TYPAKThI LIBIFAPATBIH TYPAKThI KO3JCpPre, COHMAM-aK yaKbITThIH 0achiM OOJITiHIC THIHBIII KYiae OOJbIm,
TeK Oenrimi Oip Ke3eHJepne FaHa KyaTTbl PEHTTEHMIK KapKbULAAp KOPCETETIH TPaH3UEHTTI Ke3uepre OesiHel.
By xymbicTeiH Makcatsl — HMXB skyiienepiHiy aranraH €Ki KIAChIHBIH PEHTTEHIIK JKapbIKbIpay KacweTTepiH
CTAaTHCTHKAJIBIK TYPFBIAAH CAJBICTBIDV. ATan alTKaHA, €H >KOFApPFhl PEHTICHIIK KAPBIKBIPAY MOHI X maxKOHE
OHBIH ©3TePriMTiK HanazoHsl Lxmax /Ly minKapacTeipeuimel. 3eprrey OGapbichiana Iamaktukamarst HMXB-
IyJIbCapJiap Typajibl KaTaJoOTThIK AepeKTep naiaanansuiisl (18 TypakTsl skoHe 64 Tpan3uenTTi xkyite). 108 Ly max
wone 1081 ( Ly max /Ly min ) lIaManapbIHBIH yJIeCTipiMAEP] THCTOrpaMManap, Kopantelk, auarpammanap (boxplot),
JKUHaKTamFaH yiectipiM ¢ynkiusiaps! (CDF) sxone Mawn—YUTHUIIH napaMeTpilik eMec KpUTepHuili KoMeriMeH
TaNJaHAbl. 3epTTey HOTIIKeNepi eKi Kiacc YIIiH e “XmaxMOHAEpl yKcac Muana3oH/a OpHAIACKaHBIH KOpPCEeTTI
(mamamen 10%¥-10%75pr/c) sxkoHe onapaBIH  YJIECTIpiMAEpI apachiHAA CTATHCTHKANBIK TYPFBIIAH MOHII
alfBIpMaIIbUTBIK Oaifkammaiinel. COHBIMEH KaTap TPaH3MEHTTI JKyHenep pEeHTTeHIK KapBIKBIpayablH oJaeKaiaa
KeH ©3TeprillTiK JMana3oHblHA Me ekeHi aHbIKTaiabl. TypakTel xKyifenepme 6w kepcerkim onerte 10°ecenen
acmai/ibl, all TPAH3UEHTTI XKyiieaep/e e3repriTik 4-5 perrik mwamana, srau 107 ecere neifin apTysl MyMKiH. By
aiiBIPMAIIBLIBIK CTATHCTHKAIBIK TYPFBIIAH PacTaI bl (TPaH3HUEHTTi xKylienepe Bapuadenb ik xorapsl, P & 0.05),
Ocputaifima, TypakTsl xkoHe TpausuenTri HMXB sxylienepi apachiHarbl HETi3 albIpMaIIBIIBIK OJap IbIH MIEKTIK
PEHTICHIIK JKapBIKbIPAYbIHIA €MeC, aKKPELIUs pe)KI/IMiHHe €KeHI aHBIKTAJIbl. TYPaKThI KyHesnepae bIKIIaM 00beKT
OB-cyneprurant IKYJIBI3IBIH TYPAKTBI HKYIIBI3BIK KEJTIHEH Y3,II1K013 3aT aKKpeTaLMsIIal, CATIBICTEIPMAIIBI TYPIIE
TYPaKThl PEHTTEHIIK coysie mbirapajpl. Ajl TPaH3UEHTTI XKYHenep y3ik-y3ik akKpelisiMeH CUIaTTanabl (MbICabl,
Be->Kyi1bpI3abIH IMCKIHEH 3aTThIH SMHU30ATHIK TYpJE KapMarl alibiHybl), OYJI OJIap/ibIH JKOFaphl BapHadebIlUTiriHe
QJIBIIT KeJIe .

Tipek ce3mep: >xorapbl Maccalibl PEHTIeHAIK Koc xkyienep, HMXB, TpaH3ueHTTI Ke3uep, peHTIeHJIK
JKapKbIpay, AKKPEIHsL.
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CPABHUTEJBbHBIN AHAJIN3 PEHTTEHOBCKOM CBETUMOCTH
HNOCTOSAHHBIX U TPAH3UEHTHBIX BBICOKOMACCHUBHBIX
PEHTITEHOBCKHUX JBOHUHBIX CUCTEM

AHHOTAIUS

BricokomaccuBHBIE peHTreHOBcKue ABoiHbIe cucteMsl (HMXB) nensrtcst Ha mocTosiHHBIE (TIEPCUCTEHTHBIE)
HWCTOYHUKH, KOTOPBIE U3IYYalOT MPAKTHYSCKU HEMPEPHIBHO M OTHOCUTEIFHO CTa0MIBHO, W TPAaH3UCHTHBIC (TIepe-
MEHHBIE) HCTOYHHKH, OONBITYIO YacTh BPEMEHH MPEOBIBAIOIINE B THXOM COCTOSHUH U JIUIIb STTU30AMYCSCKHU Tepe-
JKUBAOIIIE MOIIIHBIC PEHTTCHOBCKHE BCTIBIIIKH. L{enb JanHOo# paboThl — CTAaTUCTHYECKH CPABHUTH CBOHCTBA PEHT-
TE€HOBCKOI CBETUMOCTH 3TUX JIByX KilaccoB HMXB, B yacTHOCTH MakCUMaIbHYO CBETUMOCTD ( Ly max) 1 nuana3on
ee M3MeHUMBOCTHU ( Ly max )/ ( Ly min)). JUIs 5TOr0 MCIIOIB30BaHbI KATAIOKHBIC JaHHBIE 10 rajakruyeckum HMXB-
nyabcapaM (18 mocTosHHBIX M 64 TpaH3HEHTHBIX cucTeM). [IpoaHanusupoBansl pacnpeneiaenus logy Ly e, u
10510 (Lymax)/ (Lxmin) ¢ nomowpmio THCTOTpaMM, KopoOuarsix aumarpamm (boxplot), KyMyISITHBHBIX KPHBBIX
(CDF) n nemmapamerpudeckoro kpurepus Manaa—Yutau. [lokazaHo, yTo 00a Kjlacca JOCTHTAOT CXOTHBIX 3HaYe-
Huit Ly may (mopsxa 10%8-10%7 spr/c), 6e3 crarMcTudeckd 3HAYMMOTO PACXOXAEHHs pacrpeaencHuil. OaHaKo
TPAH3UEHTHBIE CHCTEMBI IEMOHCTPUPYIOT 3HAYUTEIHHO OOJiee HMIMPOKHUNA TUAra3oH U3MEHYMBOCTH CBETHMOCTH:
yBenuueHne Ha 4—5 mopsinkoB (70 10° pa3) npoTus 06p19HO MeHee 10% pa3 y MOCTOSIHHBIX. DTO OTIHYHE TIOATBEPIK-
JACTCSI CTATHCTUYCCKU (IJIs1 TPAH3UCHTOB BBISIBIICHA 00JICe BHICOKAsI BapHaOEIbHOCTh, p ~ 0.05). Takum oOpa3om,
OCHOBHOE pa3Indre MEXIy IMOCTOSHHBIME U TpaH3ueHTHeIMEH HMXB 3akiodaeTcst He B MPeIeIbHOW PEHTTCHOB-
CKOH CBETUMOCTH, a B PEKAME aKKpEINH. B ITOCTOSHHBIX CHCTEMaX KOMITAKTHBIH OOBEKT HEMPEPBIBHO aKKPELHPY-
€T BEIIECTBO U3 YCTOWYMBOTO 3Be31HOTO BeTpa OB-cBepXruranta, o0ecrednBas OTHOCUTEIBHO CTAOUIBHOE H3ITy-
yeHnue. HanpoTus, TpaH3MEeHTHI XapaKTepU3YIOTCs IPEPHIBUCTON aKKpeLuel (Harprumep, 3U30ANYeCKUM 3aXBaTOM
MarepuH U3 cka Be-3Be3zbl), 4TO MPUBOANT K UX IKCTPEMaIbHOW BapHaOeIbHOCTH.

KuiroueBble c10Ba: BEHICOKOMAaCCUBHbBIE pEeHTTeHOBCKUE ABoiiHble, HMXB, TpaH3ueHTHbIE UICTOUHUKH, PEHT-
TCHOBCKAsI CBETIMOCTb, aKKPEIIHS.
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