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TAlI TRUONG PAI HQC SU PHAM THANH PHO HO CHIi MINH
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TOM TAT
Ching t6i sir dung hé kinh Takahashi thyc hién phép do quang tric sao. Chung toi
da thyec hién cho mét sao don va cum sao mé réng. Pong thoi ching toi chup nhiéu logi
thién thé khdc nhau: cum sao mé réng, cum sao cau, tinh van, thién ha.
Tir khéa: kinh thién van, quang tric, cap sao.
ABSTRACT
Photometry using Takahashi telescope at Ho Chi Minh City University of Education

We use the Takahashi telescope to measure magnitude. The measurement was done
for a star and open clusters. We also take photos of many different objects: open clusters,
globular clusters, nebulae and galaxies.

Keywords: telescope, photometry, magnitude.

1.  Mé dau

Quang tric la phép do rat co ban cua thién vian quan sat thuc nghiém. Nang luong
cua sao, thién thé ¢ xa trong vii tru guri dén kinh thién vin cho phép suy ra cap sao. Tir
cap sao, chi 1a dai luong so sanh do sang cua cac sao, ta cd thé suy ra duoc nhiét do cua
sa0. Két hop vai quang pho cua sao, cip sao con cho phép ta do khoang cach sao dén
Tréi Dat, do khéi lugng sao va tinh tudi cua sao.

Trong cong trinh ndy, ching tdi sir dung hé kinh Takahashi dé thuc hién phép do
quang tric cho sao va cum sao mé rong; dong thoi chup anh nhiéu thién thé khac nhau.
Ching tdi chi sir dung kinh va CCD camera dé chup va thuc hién phan tich hinh anh
nham muc dich kiém tra kha nang ctia hé kinh Takahashi sau khi da duoc khoéi phuc
[1], va cac budc thuc hién st dung trong giang day thién van.

2. H¢ kinh va phwong phap
2.1. Hé kinh

Hé kinh bao gém:

- Kinh phan xa dang éng, kinh tim, CN — 212 dwong kinh vat kinh 22,5cm;

:*TS, Trwdng Dai hoc Sw pham TPHCM
SV, Trwong Pai hoc Sw pham TPHCM
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- Kinh khtc xa dang 6ng, kinh tim, FS — 78 duong kinh vat kinh 12cm; hé khir nhat
dong kiéu xich dao EM — 200.
- Surdung phan mém diéu khién Telescope Tracer 2000 [3],[4].

CCD camera ST7 la loai str dung ban dan silic (1,14 eV — 5eV), kich thuéc CCD:
(4590 x 6804)um, tong sb pixel: 390.150. Dung luong cia mdi pixel: 10°e/pixel. Nhiéu
nhiét: 1e/ 1pixel/ 1 s ¢ nhiét do 0°C. Phuong thirc 1am lanh: bo T.E dung mach dién t.
M4 chuyén ddi A/D: 16 bit. [5]

Hé kinh va CCD camera c6 thé chup duoc cip sao gigi han m = +14 khi t = 1s va
m = +18 khit =1 min.

2.2. Phwong phép quang trdc
2.2.1. X li nhiéu

Qua trinh xt i hinh anh chup qua CCD chu yéu la qua trinh hiéu chinh va khir
nhiéu. Thiét 1ap hinh anh véi 3 anh hiéu chinh: bias, dark, flat field va anh light cua dbi
tuong quang tric.

Nhing anh bias va dark gitp cho viéc loai bo nhiéu do nhiét do 1am cac electron
trong CCD chuyén dong duoc ghi nhan thanh tin hiéu. Nhiing anh flat field hiéu chinh
vé do nhay cua nhiing pixel, vi nhiing pixel ¢6 d6 nhay khac nhau.

Sau d6 tién hanh loai bo nhidu qua cac budc:
- Kht nhiéu Dark cho anh thién thé va cho anh Flat Field
- Chia anh Flat Field da khtr nhiéu Dark cho gi4 tri trung binh Mean cua céc pixel
dé duoc ti 1€ d6 nhay sang gitra cac pixel
- Chia anh thién thé d4 khir nhiu Dark cho ti 1¢ &6 nhay sang gitra cac pixel.
Céc budc thé hién qua cong thirc:

Anh Light — Anh Dark

Anh dd higu chinh = — .
(Anh Flat Field — Anh Dark)/Mean 2.1)
2.2.2. Quang trdc sao

Sau khi khir nhiu, ta dugc mot anh cua mot sao hoac nhiéu sao. Bé do cép sao
caa ching ta thyc hién phuong phap quang tric khau do (Aperture Photometry).

Chon vong tron R1 cho dién tich xung quanh sao, R, va R cho dién tich nén tri
(hinh 2.1). Sau do6 ta thyc hién nhu sau:

- Po sb dém trén mdi pixel caa nén troi bang cach ldy tong sb dém gigi han bai Ry,
Rs, chia cho di¢n tich nén trai gisi han boi R,, Ry thu duoc A,
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Hinh 2.1. Cac vong tron dong tam theo thr tur tir nhé dén 1on Ry, Ry, Ry
- Do tong s6 dém cia sao gisi han bsi R, 1a N,, va dién tich nén troi Sy, gisi han
b6 Ry
- Cép sao duoc tinh theo cong thirc:

N, —A_S
m =—2.5|g[a’)t—a“kyj+c (2.2)

exp

V6i C = 23,5 — 26, hang sé nay duoc chon trung binh tir tai lidu [5], sb liéu nay
can thiét phai tinh toan riéng cho hé kinh va vi tri dat kinh thién van.

Thong sb t.,, 12 thai gian ma dng kinh khi chup, con goi la thai gian phoi sang.
2.3. Chwong trinh xur li IRAF

Phan mém IRAF (viét tit cua Interactive Reduction and Analysis Facility) la
phan mém I6n cua chuong trinh may tinh duoc sir dung bai cac nha thién van hoc trén
thé gigi dé xur 1i voi cac loai dir liéu thién van khéc nhau. IRAF khong phai chuong
trinh duy nhat nhung né 1a mét trong nhimng chuong trinh str dung rong réi nhat & cac
dai thién van 16n tai M.

IRAF duoc phét trién trén hé diéu hanh UNIX. Ngay nay, nhiéu nha thién vin
hoc chay IRAF trén mot may tinh (Intel hodc twong thich voi CPU) bang cach sir dung
hé diéu hanh LINUX. Trong bai b4o nay phan mém duoc dung dé xu Ii anh ban dau
gom khir nhiéu, sau do dung chuong trinh cap sao va vé db thi phan b mat do photon
guri dén kinh thién van.

3. Kétqua va thao luan
3.1. Kétqud do cdp sao

Sao 116863, toa do 8h31.9m +09°49'52" cip sao m = 6.6 [7], duoc chup Véi thoi

gian chyp 0,3 s. Xir Ii bang phan mém IRAF cho cép sao m = 6.8.
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R st o

(a) (b)

Hinh 3.1. Sao 116863 8h31.9m +09°49'52" c4p sao m = 6.6, (a) sau khi xa Ii trar
anh sang phong nén va khi nhiéu, (b) ham phan bé Gauss ciia sao vé ra bgi IRAF xé&c
dinh FWHM cho phép chon cac gid tri Ry, Ry, R3

Cum sao cau M50 toa 6 7h03,2m -08°20° cap trung binh 1a m = 5,9[8], chling tdi
chup trong 30s. Xt Ii khir nhiéu trir anh sang phéng nén bang IRAF va do cip sao bang
IRAF cho mét sé cip sao nhu hinh 3.2

tuan@tuan-desktop: ~

hieuchinhl, fits 0,03, fits trudarkd, fits
higuchinh2_align.fits ma0, 04, fits
apphot> txdump sachoanchinh,fits,mag,1 ID,XCEN,YCEM,SUM,HMAG,MERR
Bonlean expression for record selection (yes):
572,344 317,172 108740, 18,202 0,013
425,996 274,093 136756.4 13,643 0,003
B0E,338 178,907 164738,7 12,980 0,002
538,383 115,136 1326342 13,723 0.004
581,120 166,415 1128038 14,772 0,009
509.932 113,138 1091444 15,097 0.012
656,305 86,112 102678,5 16,420 0,044
539.068 93,653 102966.5 16,067 0.030
451,171 110,170 102733,2 16,421 0,041
10 414,029 104,520 114166.2 14.639 0,008
11 333,603 92,030 102850,5 16,431 0,044
12 257,268 110,324 1214661 14,248 0,006
13 233,340 127,172 106011,5 15,950 0,026
14 212,270 179,860 1266081.6 13,662 0,003
15 210,704 271,177 1866668 12,708 0,002
16 274,478 342,426 1614608 13,098 0,002
17 334,165 402,889 1160008 14,760 0,009
18 128,462 8,989 199914.8 12,520 0,000
19 327.929 419,096 111534,8 15,315 0,015

apphot> I
(b)
Hinh 3.2. Cum sao cau M50 7h03,2m -08°20° cap trung binh lam =5,9.
(a) M50 diroc IRAF xuz I nhiéu trir phdng va danh ddu sé cdc sao.
(b) bang cac sao da dirgc danh ddu va cdp sao twong g
3.2. Két qud chup anh mét sé thién thé khdc

o O O B Gl a e

Chung tdi thuc hién chup nhitng thién thé khac nhau trong thoi gian dwoc cu thé
trong bang 3.1.
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Bing 3.1. Danh sé&ch nhizng thién thé chup duwoc

STT|  Thién thé Toa d9 [8] séanh| TN gé:‘)” chup
1 | Cumsaociu M3 | 13h42m11.62 +28%22’38 | 5 15
2 | Cumsao mo M50 | 07h03.2m00  -08°20°00" 5 30
3 | NGC2420 07h38m23.8  +2°34°27" 5 45
4 | Thién ha M51 13h29m52.7  +47°11°43”| 5 20
5 | Thién ha M63 13h15m49.3  +42°01°45 | 5 20
6 | Thién ha M74 01h36m41.8  +15%47°01” | 4 30
7 | Thién ha M83 13h37m00.9  -29°51°57” 5 30
8 | Tinh van M42 05h35m17,3  -05°23°28” 5 30
3.3 Thdo lugn

Nhimng duong phan bé cudng do sang cua cac thién thé (hinh 3.3, 3.4) cho thiy
tinh ning cua phan mém IRAF va minh ching cho nhiing hinh anh do ching tdi chup
duoc. Quan sat thiy céac sao trong nhiing hinh anh déu tron, diéu nay cho thiy hé kinh
d4 khir duoc nhat dong tot.

Két qua bang 3.1 cho thiy vai hé kinh Takahashi ciia Khoa Vat Ii Truong Pai hoc
Su pham TPHCM, ching ti hoan toan ¢ thé do dugc cap sao, chup anh céc thién thé
khac nhau ; xir Ii s6 liéu cho hinh anh quan séat thic té. Chiing t6 kha nang cua hé kinh
Takahashi cua Khoa Vat I ¢6 thé chup dwoc nhitng thién thé mo va xa nhu tinh van va
Thién ha.

4.  Kétluan

Trong cong trinh nay, ching t6i d4 trinh bay co s 1i thuyét ciia phép do quang
trac. Ung dung phép do va sir dung phan mém do duoc cap sao. Pdng thoi chiing toi d4
chup duoc nhiéu loai thién thé khac nhau.

Hudng phat trién cua dé tai |1 trang bi hé kinh loc dé c6 thé khao sat gian d6 H-R
cho cac sao trong cum sao. Hudng nghién ctu tiép theo 1a sao bién quang, do dac cap
sa0 va chu ki bién quang cua ching. Ching tdi s& thiét ké Iip dat mot hé phd ké két ndi
véi kinh @é chup quang phé sao.

V6i nhitng két qua cua dé tai, ta thiy hé kinh d4 duoc khdi phuc hoan toan cé thé
st dung trong nghién cuu va giang day.
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