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Annotatsiya. Astronomik kuzatuvlar natijasida olingan tasvirlarni gayta ishlashda bir
muncha qiyinchiliklar tug‘iladi. Tasvirlarni qayta ishlash yoki, astrometriya va fotometriya
gilishda biz bir necha usullardan va dasturlardan (IRAF, Maxim DL) foydalanishimiz mumkin
bo ‘ladi. Ushbu maqolada biz “Maxim DL” orqali astronomik kuzatuvlardan olingan tasvirlarni
astrometriya qilish usulini yoritib berganmiz.

Kalit so“zlar: Astronomiya, astrometriya, fotometriya, Maxim DL, IRAF, bias, dark, flat,
foton, teleskop, yulduz, galaktika, koinot, ekvatorial koordinata.

3KCIPECC-ACTPOMETPUS N30BPAKEHUM, TOJTYUYEHHBIX ITPA

ACTPOHOMUNYECKHUX HABJIIOJAEHUAX C HOMOILIBIO “MAXIM DL”

Annomauyun. Hexomopvle mpyonocmu e6o3nuxaiom npu o00pabomke u3z00pasjiceHull,
NOJNIYYEHHbIX 6 pe3yabnmane aAcCnpoOHOMUYEeCKUX Habnooenuti. Mvl cmooicem UCHOIL308aMb
HeCcKoNbKO memo0oos u npoepamm (IRAF, Maxim DL) ona obpabomku uzobpadicenuii uiu
acmpomempuu u Gomomempuu. B smoti cmamve Mbl paccmompenu mMemoo acmpomempuu
u306padicenull, NOJIY4eHHbIX 8 pe3yibmanme ACMPOHOMUYEeCKUX HabaooeHull, ¢ nomowvio Maxim
DL.

Knwueevie cnoea: acmponomus, acmpomempus, Gomomempus, Maxim DL, IRAF,
cMewjeHue, MeMHOmMA, NJI0CKOCMb, (DOMOH, MmeNecKon, 36e30d, 2alaKmMuKd, 6CeleHHAs,
aKeamopuajlbHas Koop()unama.

EXPRESS ASTROMETRY OF IMAGES OBTAINED DURING ASTRONOMICAL
OBSERVATIONS USING “MAXIM DL”

Abstract. Some difficulties arise in the processing of images obtained as a result of
astronomical observations. We will be able to use several methods and programs (IRAF, Maxim
DL) for image processing or astrometry and photometry. In this article, we reviewed the method
of astrometry of images obtained from astronomical observations using Maxim DL.

Keywords: astronomy, astrometry, photometry, Maxim DL, IRAF, displacement,
darkness, plane, photon, telescope, star, galaxy, universe, equatorial coordinate.

Osmon jismlaridan keladigan fotonlar teleskopning optikasi orgali o'tadi va standart
holatda yarimo'tkazgichli fotodetektor (CCD, CMOS) yuzasiga tushadi, bu erda ular piksellarda
to'plangan zaryadga aylanadi. Fotometriya - bu zaryadni, ya'ni ob'ektlarning yorginligini (yoki
yorug‘lik oqimini) o'lchash jarayoni. Yorqinlik ma'lumotlari, aynigsa filtrlarda rang, masofa,
o'lcham, harorat va boshqga ko'plab fizik parametrlarni aniglashga yordam beradi. O'zgaruvchan
yulduzlarni qidirishni fotometriyasiz amalga oshirib bo‘lmaydi. MaxIM DL sizga yulduzlar,
asteroidlar, kometalar va umuman rasmlaringizdagi har ganday ob'ektni fotometr gilish imkonini
beradi. Bu dastur diafragma fotometriya usulidan foydalanadi.

MaxIm DI da rasmni kalibrlash
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Kalibrlash bir gator jarayonlarning (elektromagnit shovginlari, gabul giluvchi ichidagi
elektronlarning issiglik harakati, matritsa sezgirligining piksel-piksel notekisligi va boshgalar)
astronomik ob'ektning tasviri bo'yicha, bu uning estetik idrokiga, individual tafsilotlarning
farglanishiga, fotometrik tahlillarga va hatto astrometrik o'lchovlarga sezilarli ta'sir giladi.

Shunday qilib, rasmlarni kalibrlashning klassik turlari:

Bias - o'qish shovqinli ramka. Kamera qopqog'i yoki teleskop qopqog'iga hech ganday
talablar yo'g.

Dark - gorong'u ogim ramkasi, matritsadagi haroratga va ta'sir gilish vaqgtiga bog'lig.
Agar sizda kamera bo'lsa, u holda ISO dan. U matritsadagi yopiq panjur bilan chigariladi (siz
teleskop naychasini qopgoq bilan yopish orgali "yordam berishingiz" mumkin).

Flat - tekis maydon ramkasi. Gistogrammani "urish" uchun zarur bo'lgan ochiq deklansor
va tortishish tezligi bilan bir xil yoritilgan ob'ekt (alacakaranlik osmonining bir qismi, oq qog'oz
varag'i, plastmassa va boshgalar) olinadi.

Zamonaviy kameralarda o'gish shovgini kam, shuning uchun Bias kamroq ishlatiladi.
Dark rasmga olish giyinrog, chunki u nisbatan uzoq vaqt va tegishli haroratni saglab turishni
talab giladi, lekin yozda, zaif sovutish tizimiga ega matritsalar uchun ham muhim rol o'ynaydi.

MaxIm DL ni ishga tushiramiz. Astrometriya uchun kerakli tasvirni Maxim DL da
ochamiz. Xozirgi holatda biz jun1421-006r.fit tasvirini ochamiz.

(&) MaxIm DL Pro 6 - jun1421-006r - O X

File Edit View Analyze Process Fiter Color Plug-in Window Help
== MEDEEFH Q5% ~| N

jun1421-006r |

(o) jun1421-006r

oo |

Right-click for options, or roll mouse wheel to zoom. CTRL or SI 2049x2049 25% (1956, 51:
rasm 1
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Quyidagi rasmda ko‘rsatilganidek MaxIm DL menyusida “Analyze” — “PinPoint
Astrometry” buyrug‘ini ishga tushiramiz.
(&) MaxIm DL Pro 6 - jun1421-006r
File Edit View m Process Fiter Color Plug-in  Window Help
=B |4 PinPoint Astrometry... 5~ w2
jun1421-006r |

Photometry...

)
0] Phot try File...
&) aniizi0er | & Qpen Photomety Fie e s

#*  [FFT Analysis...

rasm 2
Natijada bizda “PinPoint Astrometry” ni quyidagicha interaktiv oynasi ochiladi.
e
Fle Edit Wiew Analyze Process Filter Color Plug-n  Window Help
= MO oE @ a[s% - K

jun1421-006r |

-

@ o || = || == |
PinPoint Astrometry 7 .t

Detection Setup

Standard Deviation m ¥ Defaults
Maximum Mumber of ,—:|

Stars Used to Solve 1200 = I Advanced...
Image Parameters

PueiScale X [0528 Y [0928 R P13 [calculated

(arcsec/pixel)
RA |19 47m 51= TS
Approx. Center v Search Sky Online
Dec [59° 28 12" center
ec
Catalog Setup

Reference - Use stars from |- = "
Catalog  |USNO UCACA magntede | 12 P[0 =
Path.. | [C:\Users\Otabek Burkhi Search Area (as % of image) 150 =]

[v Search outward spiral

Process | | Close |

rasm 3
“PinPoint Astrometry” ni interaktiv oynasida birinchi galda astrometriya uchun
yulduzlarni tayanch katalogi quyidagi rasmdagidek tanlanadi. Tanlangan katalog joylashgan
direktoriyani ko‘rsatish uchun qizil strelka bilan ko‘rsatilgan  “Path...” tugmasidan
foydalaniladi.
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Image Parameters

Piel Scale X [joon Y [1o00 I ;':Tai avaiable Set Pixel Scale...

(arcsec/pixel)
RA 190 47m 51s s
Approx. Center

HTS

Dec [59° 28 12" > s

Search Sky Online |

Catalog Setup
Reference [gnoucaca =]  Ussstanfom [y, g =

Catalog G5 3 magnitude
-1.1 {comecte
Path... LUSNO-A2.0 Search Area (as % of image) m
USNQ UCACS
LUSNO LCACI

USHNO B1.0 (local)
USNO B1.0{net)

NOMAD (net) .
Tycho 2 [+ Search outward spiral

¢ Process | | Close |

rasm 4
Katalog tanlanganidan keyin “Process” tugmasi (yuqoridagi rasm qora strelka bilan
ko‘rsatilgan) bosiladi. Natijada “Process” tugmasini chap tomonidagi (quyidagi rasmda qizil
strelka bilan ko‘rsatilgan) oynada astrometriya natijalari ko‘rinadi. Barcha natijani ko‘riish
uchun qora strelka bilan ko‘rsatilgan siljitish tugmasidan foydalaniladi. Agar natija ijobiy bo‘lsa
MaxIm DL da tezkor astrometriya amalga oshirilgan bo‘ladi. “PinPoint Astrometry” ni interaktiv

oynasidan chiqish uchun “Close” tugmasi bosiladi.
Fath... | |LL|5E-'T5LHEI|:IE-'R Burkh SEdILT] Aed |dE & W nngaye ) | 120 ZI

Solving using 1571 image and 981 catalog stars e
Matched 442 of 1571 image and 981 catalog stars;

Average residual 0.1 arcsec; order 4 v Search outward spiral
RA 15h 48m 06.9s, Dec +559° 24" 351"
Pos Angle +178° 40.6", FL 40921 mm, 0.91"/Pixel + | Process | Close |

rasm 5
“PinPoint Astrometry” ni interaktiv oynasi yopilgandan keyin standart saqlash (Save)
tugmasi bosiladi.
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rasm 6
Natijalarni ko‘rish uchun DS9 dasturidan foydalanish mumkin. Agar tanlagan tasvirimiz
oldin astrometriya gilinmagan bo‘lsa DS9 ob’ektlarni ekvatorial (to‘g‘ri chiqish (o) va og‘ish
burchaklari (8)) koordinatalarini ko‘rsatmaydi, agar astrometriya gilingan bo‘lsa ko‘rsatadi (qizil
to‘rtburchak ichini solishtiring). Ya’ni, quyidagicha

© 5AOImage dsg - u] X
File Edit View Frame Ein Zoom Scale Color Region WCS Analysis Help

File un1421-006r fit e

Object

Value 226
WCs I I
Physical ) 79
Image X| 1321000 | Y 873.000
Frame 1 x 0.250 0000 =
file edit view frame bin zoom scale color region wcs help

open save header page setup print exit

255 259 263 267 2N 275 279 283 287

rasm 7
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File Edt View Frame Ein Zoom Scale Color Region WCS Analysis Help
File jun 1421-006¢ fit o

Object
Value

i
o |1947:47.763)| 6 |+59:28:10.26

ks

Physical . Zol.
Image X | 869.000 |Y| 1261.000
Frame 1 x 0.250 0000 @

file edit view frame bin 200m scale color region wes help
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rasm 8
Shu bilan birga astrometriya natijalarini MaxIm DL da “FITS Header Window” oynasini
ochib tasvir muqaddimasidagi (xideridagi) o‘garishlardan ham bilsa bo‘ladi.
(8% Maxlm DL Pro 6 - jun1421-006r

File Edit | View | Analyze Process Fiter Color Plug-in  Window Help
=l o Zoom.. ['t?
jun1421.006 S ZoomIn PaUp
=, Zoom Qut PgDn |.
(&) jun1421 Full Screen
A0 camera Control Window Cri+w
™  Observatory Control Window Cerl+T
Screen Stretch Window Ctri+H
Information Window Ctrl+]
Zoom Window Ctrl+M
B Pan window Ctrl+R
| FITS Header Window Ctrl+F
M Log Window Chri+L
L~ GErank Wind e el
rasm 9

“FITS Header” oynasida quyidagi rasmni qizil to‘rtburchagi ichida ko‘rsatilganidek
go‘shimchalar paydo bo‘lganini ko‘rishimiz mumkin.

868



SCIENCE AND INNOVATION

INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 1 ISSUE 8
UIF-2022: 8.2 | ISSN: 2181-3337

FITS Header for jun1421-006r.fit ? bt

Wiew ] Edit ]
DBSERVER = Burkhonov® / Observer name A
NOTES =’ !
FLIPSTAT ="' '
SWOWNER ='Ulugh Beg Astronomical Institute”
INPUTFMT ='FITS '/ Format of file from which image was read
HISTORY File was processed by PinPoint 6.1.3 at 2021-08-15T20:18:35
DATE ="14/06/21" / [old format] UTC date of exposure start
TIME-OBS ="1527.08 / [old format] UTC time of exposure start
uT ="19:27.08 / [old format] UTC time of exposure start
TIMESYS ="UTC " / Default time system
RADECSYS =FK§ ° / Equatorial coordinate system
RA ="19 47 51.00° / Thms J2D00] Target right ascension
DEC ="+59 281200 / [dms +N J2000] Target declination
ZMAG = 1.87206546128E+001 / Mag zero point for 1 sec exposure
EQUINOX = 2000.0 / Equatonal coordinates are J2000
EFOCH = 2000.0 / incomect but needed by old programs)
PA = 1.78676415169E+002 / [deg, 0-360 CCW] Position angle of plate
CTYPE1 = 'RA—TAN’ / ¥-awis coordinate type
CRVAL1 = 2. 97028844607E+002 / X-axis coordinate value
CRPIX1 = 1.02450000000E+003 / X-axis reference pixel
CDELT1 = 2.52008841250E-004 / [deg/pixel] X-axis plate scale
CROTAI1 =1.32358083087E+000 / [deg] Roll angle wrt X-axis
CTYPEZ2 = "DEC-TAN / Y-axis coordinate type
CRVALZ = 5.94108535206E+001 / Y-axis coordinate value
CRPIX2 = 1.02450000000E+003 / Y-axis reference pixel
CDELTZ2 = 2 5238715225004 / [deg/pixel] Y-Axis Plate scale
CROTAZ = 1.32358083087E+000 / [deq] Roll angle wrt Y-axis
D11 = 25194160211 2E004 / Change in RA—TAN along X-Aus
CD1_2 = -5.82178506407E-006 / Change in RA—TAN along Y-Axis
CD2_1 = 5.82109501143E-006 / Change in DEC-TAN along X-Axis
CD2_2 =2 51971468116E-004 / Change in DEC-TAM along Y-Axis
TR1_0D = 1.02445551173E+003 / [private] X-axis distortion coefficients
TR1_1 = 2.04899998949E+003

-ﬁmﬂ_ﬂm‘. ]

rasm 10
Yoki “Total Commander” da tasvir ustiga borib F3 tugmasini bosish orgali ham
o‘zgarishlarni ko‘rish mumkin.
Agar Sizga yetarlicha katta aniqlikdagi astrometriya natijalari kerak bo‘lsa yulduzlarni
UCAC4 katalogidan foydalanish tavsiya etiladi.
Ushbu dastur orgali biz astronomik kuzatuvlarda olingan tasvirlarni astrometriya gilish
imkoniga ega bo‘lamiz.
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