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Annontatsiya: Hozirgacha Sharsimon yulduz to’dalari uchun sinflashtirish
muammosi to’liq hal etilmagan. Sharsimon to’dalarning ko’rinma sirt zichligi GAIA
kosmik teleskopida olingan kuzatuv ma’lumotlari yordamida fizik parametrlarni topish
va ular yordamida tahlil gilish asosiy magsad hisoblanadi. Ushbu magolada 1946-2021
yillarda chop etilgan magolalar asosida olingan bizning galaktikamizdagi yulduzlar
sharsimon to’dalarini ko’rinma zichlik taqgsimotlaridan foydalanib konsentratsiya
parametri hisoblandi.

So far, the classification problem for globular star clusters has not been fully
resolved. The main goal is to find the physical parameters of the apparent surface
density of globular clusters using observation data obtained by the GAIA space
telescope and to analyze them using them. In this article, the concentration parameter
was calculated using the apparent density distributions of globular clusters of stars in
our galaxy, obtained on the basis of articles published in 1946-2021.

[Ipobnema kiaccupukanuu IMIAPOBBIX 3BE3/IHBIX CKOIUIEHWM J0 CUX TOp HE
penieHa moiaHoCcThio. OCHOBHAS 1I€7h — HAWTH (U3MYECKHE MapaMeTphl BUIUMOM
MOBEPXHOCTHOM TUJIOTHOCTH IIAPOBBIX CKOIUICHWH TI0 JaHHBIM HaOJOJICHUM,
MOJTYYCHHBIX KOocMU4YeckuM TeneckonoM GAIA, um mpoaHanmu3mpoBath UX C UX
IIOMOIIBIO. B ,HaHHOﬁ CTaTbC IIApaMCTP KOHOCHTPAIMUU PACCUHHUTBIBAJIICA C
WCMOJIb30BAHUEM PACHPEAECIECHAN BUIUMOW IUIOTHOCTH IIAPOBBIX CKOIUICHUH 3BE3]1
HaIIeH raJTaKTUKH, TTOTYYEHHBIX Ha OCHOBE CTaTel, omyO0auKoBaHHbIX B 1946-2021 rr.

Sharsimon yulduz to‘dalari-bu tortishish kuchi bilan chambarchas bog‘langan
va sun’iy yo¢ldosh sifatida galaktik markaz sifatida galaktik markaz atrofida ko‘p sonli
yulduzlarni o°z ichiga olgan yulduz to‘dalaridir. Yulduzlarning sharsimon to‘dalaro
tashqi ko‘rinishidan sharga yoki sferaga o‘xshash to‘dalaridir. Galaktikaning eng qari
obyektlari bo‘lgani uchun ularning fizik va dinamik xususiyatlarini o‘rganish
zamonaviy astrofizikaning markaziy masalalaridan biri hisoblanadi.

Bugungi kundagi zamonaviy kuzatuv ma’lumotlari Xabbl kamertonidagi deyarli
barcha tipdagi (shu bilan bizning Galaktikamiz ham) yulduzlar sharsimon to‘dalar
sistemasiga ega ekanligini ko‘rsatadi. Bizning galaktikamizdagi birinchi yulduz
sharsimon to‘dalar 1645-yilda fransiyalik Filip De Shezo aniglagan va uni “globular”
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ya’ni shar yoki yulduzlar jamlanmasi deb nomlangan. 1665-yilda nemis havaskor
astronomi Johann Abraham Ihle tomonidan M 22 sharsimon yulduz to‘dasi kashf
etilgan. Birog,birinchi teleskoplarning diafragmasi kichikligi sababli sharsimon
to‘dalardagi alohida yulduzlarni ajratib bo‘Imaydi. Sharl Messining katalogida 29 ta
YuShT lari va 1872-yilda Vilyam Gershel 0’z kuzatuvlari natijasida 37 ta yangi YuShT
ni aniglagan va ularning umumiy sonini 70 taga yetkazgan. Charlz Messier M 4 ni
kuzatishda birinchi bo’lib, sharsimon to’dalardagi yulduzlarni aniglashga muvaffaq
bo’ladi. Keyinchalik Abbot Nikola Lacaille 1751-1752-yillardagi katalogiga NGC
104, NGC 4833, NGC 55, NGC 69 va NGC 6397 deb nomlanuvchi to‘dalarni qo‘shdi.
(Ragam oldidagi M harfi Charlz Messierning katalogiga, NGC esa Jon Drayerning
tumanliklar va yulduz to‘dalarining yangi bosh katalogi (the New of General Catalog
of Nebulae and Clusters) ga ishora giladi.

Aslida konsentratsiya parametri y bizga YShT larini sinflashtirish uchun muhim
hisoblanadi. Bu ish bo’yicha yuqorida aytib o’tganimizdek Nuritdinov va boshgalar
tomonidan k=2 holi uchun (Miokchida) 26 ta ShT larning vy larini aniglagan.

Lekin de Boer kuzatuv ma’lumotlari Miokchi kuzatuv ma’lumotlaridan farq
qiladi. Buni Nuritdinov va boshqalar ham ko’rib chiqishgan.

1. Birinchi farqi ular kuzatgan sharsimon to’dalari fizik parametrlarining
birliklarida ya’ni Miokchi arcsecda, de Boer esa arcmin da o’Ichagan.
2. Ikkinchi fargi shundan iboratki, de Boer YShT larni kengroq diapazonda

kuzatgan (GAIA) ya’ni halgalar soni ko’p (2-rasmda halgalarni nuqgtalar orqali
bilishimiz mumkin)
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Uchinchi farqini NGC 1851 YShT si misolida ya’ni Miokchi va de Boer kuzatuv
ma’lumotlari orasidagi farqni 4-rasmda ko’rishimiz mumkin.
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4-rasmda bitta koordinatada NGC 6809 YShT si uchun Miokchi va de Boer
profillari olingan. Bundan ko’rish mumkinki, profillar bir-biridan keskin farq giladi.
Shuning uchun bu ikki hol uchun NGC 6809 ning konsentratsiya parametri y sini
topganimizda farqgli chigadi.
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Muammo shundaki, de Boer da berilgan 106 ta YShT lar Nuritdinov va boshgalar
yaratgan modelga tushadimi yo’qmi shuni tekshirish uchun biz de Boerda berilgan 106
ta YShT lari uchun konsentratsiya parametri y ni

F(ro, Fo, v, k) = —2
)]

Bu yerda vy, 1y, k va F, erkin parametrlar bo'lib, y ShT markaziga garab
yulduzlarning  kontsentratsiya  darajasini  tavsiflaydi, 1,- to’da  yadrosi
1, radiusi bilan bog'lig miqdor, va F, esa to’da markazidagi zichlik va shu formula
orgali k-erkin parametr, uchun hisobladik.

Hisoblashlar natijasida de Boerda berilgan 106 ta ShT dan 84 tasi uchun uchta
holda ham fizik parametrlarni giyinchililarsiz topish mumkin.

10 ta YShT larda markazga tomon konsentratsiyasi yomon bo’lganligi uchun biz
kutgan natijalarni bermadi va bu natijallardan keskin farq qildi

12 ta YShT larda markazga tomon konsentratsiya juda yomon yoki umuman yo’q
bo’lganligi uchun y ni va boshqa fizik parametrlarni hisoblashning imkoni bo’lmadi.

k-erkin parametr bo’lgan holi uchun ShT lar fizik parametrlari
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oy T r k
arp 2

e3 0.0469 16.6783 2.0622 0.6589
ic1257

ic1276 0.1633 24.5150 0.3151 3.8258

i1c4499 0.0269 1.0301 1.6687 1.4827

ngcl04 7.7121 0.6823 2.1214 1.4563
Ngc1261 1.4458 14.5682 0.7557 2.2429
Ngc1851
Ngc1904 4.3304 12.3677 1.6938 1.4634
ngc 2298 0.2339 21.8727 1.3686 1.5623
Ngc 2419 0.0763 26.9936 1.7155 1.7154
Ngc 2808 11.8060 10.4432 0.6550 2.3088
Ngc 288 0.1424 2.1505 2.0337 1.6498
Ngc 3201 0.9378 75.3842 0.8904 2.9764
Ngc 362 13.5584 7.3617 0.7393 2.0953
Ngc 4147 1.0110 6.0957 1.9759 1.3159
Ngc 4372 0.6329 55.8626 1.8317 1.7386
Ngc 4590
Ngc 4833 0.3653 21.8160 0.9555 2.0638
Ngc 5024 0.0071 170.1053 1.8537 1.4035
Ngc 5053 1.3709 575.8687 41571 1.0653
Ngc 5139 0.9584 -4.5555 0.4987 1.2779
Ngc 5272 1.4584 12.1479 0.6270 2.7231
Ngc 5286 0.0163 114.9412 1.6023 1.8784
Ngc 5466 0.8601 8.5981 2.3609 1.3602
Ngc 5634 1.2088 2.5141 0.5533 2.7048
Ngc 5694 6.6966 3.4035 1.0188 1.8996
Ngc 5824 0.0632 96.0612 1.1108 2.5324
Ngc 5897 2.1800 23.6254 1.2094 1.5031
Ngc 5904 0.1829 29.9186 0.7672 3.1875
Ngc 5986 6.5600 4.6027 0.3606 3.7976
Ngc 6093 0.0552 45.0398 0.5470 3.6182
Ngc 6101 0.0333 132.2721 2.4610 1.1299
Ngc 6121 0.0314 61.4510 1.1796 1.5150
Ngc 6139 0.0332 41.9839 1.3332 1.2542
Ngc 6144 0.0321 28.7370 0.9025 1.5008
Ngc 6171 1.9424 134.7897 3.8975 1.3090
Ngc 6205 1.9741 219.4551 6.2312 1.2185
Ngc 6218 0.6934 12.3396 1.6807 1.6201
Ngc 6229 0.6934 12.3396 1.6807 1.6201
Ngc 6235 0.4756 40.4056 1.0865 1.9311
Ngc 6254 2.9733 6.2488 0.7079 1.8122
Ngc 6266 2.9733 6.2488 0.7079 1.8122
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Ngc 6273 0.1113 5.0852 1.5722 1.0841
Ngc 6284 0.0986 2.5301 0.6586 1.7955
Ngc 6287 3.8191 5.0295 2.7529 0.6137
Ngc 6293 2.6611 0.9067 0.6157 1.4733
Ngc 6304 31.6898 27.6441 2.4614 1.0458
Ngc 6316 0.3199 3.5024 2.0679 0.9013
Ngc 6325 0.2773 1.9859 1.2077 1.1806
Ngc 6333 2.4253 78.3978 5.8311 1.2032
Ngc 6341 9.1800 -3.0455 0.7360 1.8762
Ngc 6342 0.2047 6.1782 0.4342 2.1678
Ngc 6352 0.2067 8.3924 0.6761 1.6482
Ngc 6355 0.1974 8.7202 0.5913 2.3440
Ngc 6356 0.1411 57.9266 0.2712 8.2077
Ngc 6362 0.1424 130.3563 1.3330 2.1506
Ngc 6366 2.3124 10.7803 1.8009 1.1856
Ngc 6388 1.0460 2.2303 0.3085 2.4988
Ngc 6397 0.2582 40.3088 0.7244 2.8339
Ngc 6402 0.2582 40.4616 0.7295 2.8265
Ngc 6426 28.4194 -11.4443 0.8647 2.4133
Ngc 6441 0.0403 853.3760 9.2632 0.6918
Ngc 6496 7.9847 3.1703 0.7196 2.0433
Ngc 6517

Ngc 6535 0.5763 54.3039 4.8188 0.3219
Ngc 6539 3.8317 47.1793 4.3413 0.8217
Ngc 6541 2.2937 -6.5998 0.5081 1.4008
Ngc 6558 1.3287 2.2374 0.9798 1.6333
Ngc 6569 0.0816 16.1225 0.6945 2.6375
Ngc 6584 2.6459 1.8934 0.9302 1.3497
Ngc 6624 2.6464 1.8950 0.9312 1.3488
Ngc 6626 0.5489 8.4116 0.4855 2.8115
Ngc 6637 0.3945 262.9815 47.6217 1.6938
Ngc 6638 0.2995 7.3557 1.3864 1.9116
Ngc 6642 2.8376 2.6442 0.5047 2.5488
Ngc 6652 2.8371 2.6382 0.5024 2.5562
Ngc 6656 0.1893 43.0515 0.3997 3.2982
Ngc 6681 6.2243 1.1353 0.6400 1.7030
Ngc 6715 4.4567 6.1793 1.1252 1.7975
Ngc 6717 1.2643 2.6982 1.2238 1.0932
Ngc 6723 0.4396 352.1894 24.2787 1.8528
Ngc 6752 7.6654 13.9288 1.4629 1.1648
Ngc 6779 0.4931 10.7698 0.7201 1.5060
Ngc 6809 0.2460 50.8822 0.2749 2.7857
Ngc 6864 2.3708 5.8854 1.1785 1.9941
Ngc 6934 2.3708 5.8854 1.1785 1.9941
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Ngc 6981 0.2906 17.9339 1.0669 3.0140
Ngc 7006 0.2355 327.9061 109.8429 1.5731
Ngc 7078 20.3570 3.3932 1.3504 1.0028
Ngc 7089 4.7068 63.5036 47216 1.1063
Ngc 7099 4.2484 -9.8163 1.4999 1.6577
Ngc 7492 0.0303 2.9452 0.5396 1.7871
Pal 1 0.2875 5.0813 1.2938 1.3727
Pal 2
Pal 5 0.0076 0.1957 0.3428 1.4807
Pal8 0.0407 22.7227 0.7871 1.5789
Pal 11 0.0185 36.2911 0.6364 1.5787
Pal 12 0.0130 7.7859 0.8920 1.7464
Pal 15 0.0007 0.0198 0.0348 1.7562
Pyxis 0.0024 0.5275 0.1410 1.4144
Rup 106 0.0555 0.1149 0.3560 1.4239
Terzan 3 0.1030 0.0166 0.3788 1.1255
Terzan 7
Terzan 8 0.0046 81.9490 1.0552 1.5555
Terzan 12

FOYDALANILGAN ADABIYOTLAR
1.HyputnunoB C.H., MuptamxueBa K.T., Tamxkubaes 1.V. [louck puznueckux
CBOMCTB CHCTEM IIIAPOBBIX CKOTUICHUM 3Be3]1 // Y 30ekckuii pusmueckuii xypHai, 2006,
Nel-2,¢. 10-16

2. Kononosuu 3.B., Mopo3 B.1. O6mwii kypc actponomun, M: YPCC, 2001.

3. Mapounuk JI.C., CyukoB A.A. I'amaktuka. M., Hayka, 1984.

4. Hyputnuno C.H., Mupramkuesa K.T., TampxubaeB N.VY. [Touck dpuznyeckux
CBOMCTB CHCTEM IIApOBBIX CKOTUICHUH 3Be3]1 // Y30ekckuit usnyeckuit )xypHai, 2006,
Nel-2, c. 10-16.

5. Edpemon FO.H. 3Bé3nubie octpoBa, M.: @psizuno, 2005

6. Kynmukosckuit I1.I'. TlpakTudeckue paboOThl MO 3BE3IHON acTpoHOMUU. M.:
Hayka, 1971.

7. MuxaitioB A.A. Kypc actpodusuku u 3BE3qHON acTpoHomuu, ToMm II, M:
®dusmarrusz, 1962.

8. Shapley H., Sawyer H.B. A classification of globular clusters // Harvard Obs.
Bull., 1927. — vol. 849. —p. 11-14

www.pedagogs.uz 61 Volume-65, Issue-1, September -2024



http://pedagogs.uz/

“PEDAGOGS” international research journal ISSN: 2181-4027_SJIF: 4.995

9.Harris W.E. Spatial structure of the globular cluster system and the distance to
the galactic center // Astronomical Journal, 1976. - vol. 81. - p. 1095-1116

10. King LLR. The structure of star clusters. I. An empirical density law //
Astronomical Journal, 1962. - vol. 67. - p. 471-482

11.Mowbray A.G. The Diameters of Globular Clusters // Astrophysical Journal,
1946. - vol. 104. - p.47-53

12.Shapley H., Sawyer H.B. A classification of globular clusters // Harvard Obs.
Bull., 1927. —vol. 849. — p. 11-14

13.Kykapkun b.B. // Actpon. Kypnan, 1971. — vol. 48. — p. 113-118

14.Rastorguev A.S., Samus N.N. Velocity dispersion of stars and the mass of the
globular clusters M4, M5, M10, M12 and M71 // Soviet Astronomy Letters, 1991, vol.
17, p.388-396

15. Tadjibaev 1.U., Nuritdinov S.N. Can globular clusters in the Galaxy be
classified by the velocity anisotropy parameter? // Ukrainian Journal of Physics, 2019.
-vol. 64. - Ne 4, -p.271-275

16.0ropognukoB K.®@., /lunamuka 3BE3aHBIX cuctem, M: Hayka, 1958.
17.I1apenaro IL.I1. Kypc 3B€3aH0i1 actponomuu, OI'13 Jlenunrpan, 1946.

18.Crpaitxuc B. MHuoromserHas horomerpus 38e311, BunbHioc: Mokcnac, 1977.

19.Shapley H., Sawyer H.B. A classification of globular clusters // Harvard Obs.
Bull., 1927. — vol. 849. —p. 11-14

20.Harris W.E. Spatial structure of the globular cluster system and the distance to
the galactic center // Astronomical Journal, 1976. - vol. 81. - p. 1095-1116

21.van den Bergh S. Globular cluster systems of early-type galaxies //
Astrophysical Journal, 1998. - vol. 492. - p.41-44

22.King L.LR. The structure of star clusters. I. An empirical density law //
Astronomical Journal, 1962. - vol. 67. - p. 471-482

23.Mowbray A.G. The Diameters of Globular Clusters // Astrophysical Journal,
1946. - vol. 104. - p.47-53

24.King L.R., Hedemann E.J., Hodge S.M., White R.E. The structure of star
clusters. V. Star counts in 54 globular clusters // Astron. Journal, 1968. — vol. 73. — p.
456-478

25.Shapley H., Sawyer H.B. A classification of globular clusters // Harvard Obs.
Bull., 1927. — vol. 849. —p. 11-14

www.pedagogs.uz 62 Volume-65, Issue-1, September -2024



http://pedagogs.uz/

