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MO PAU
1. Li DO CHON DE AN

Vit 1y thién van 1a mot trong nhirg nganh khoa hoc ¢6 nhat, dong vai tro
quan trong trong qua trinh nhan biét cac tinh chat vat 1y va chuyén dong cua
cac vat thé vii tru; tir d6 1am dan sang to thé gid1 quan cua con ngudi vé vil try,
gian tiép nghién ctru sy hinh thanh va phat trién cta vii tru.

Anh sang 1a song dién tir ¢6 hai thanh phan dién truong va tir trudng ludn
chuyén dong vudng goc véi nhau, ddi v4i anh sang khong phan cyc thi vector
cuong do dién truong phan bd ngau nhién trén mit cit phuong truyén. Vi mot
vai 1y do c6 thé do méi truong ma anh sang di qua ( nhitng ddm may bui, khi,...)
cling c6 thé 13 do bi anh hudng cua tir trudng ctia mot thién thé co tir trudng rat
manh va c6 thé 13 do ban than thién thé phat ra.

Trong thién vin hoc, phan cyc anh sang c6 thé dugc st dung dé nghién
ctru anh sang phat ra tir cac ngudn khac nhau, chiang han nhu cac ngéi sao, tinh
van va thién ha. No cling c6 thé duogc st dung dé do cac dic diém vat 1y cta vii
tru, chrfmg han nhu hudng cua tur truong va sy phan bd cta bui va dic tinh moi
truong lién sao.

O Viét Nam cac nghién ctru vé phan cuc anh sang cta cac thién thé kha
moi. Do d6 t6i da Iya chon nghién ctru dé tai “PHUCGNG PHAP QUAN SAT
THIEN VAN SU DUNG PHAN CUC KE”.

2. MUC PiCH NGHIEN CUU
Tim hiéu phuong phép quan sat thién van st dung phan cuc ké va ung

dung dé quan sat cac d6i tuong thién van tai dai thién van Quy Nhon.



CHUONG 1: TONG QUAN TAI LIEU

1.1. ANH SANG PHAN CUC

1.1.1. Tinh chit song cua anh sang

Song anh sang 1a song dién tir, song ngang. Anh sang c6 hai thanh phan 1a
dién truong E va tir truong B, chung dao dong vuong goc vdoi nhau va véi
phuong truyén anh sang [14].

Do thanh phan tir truong luén dao dong vudng goc véi dién truong va
phuong truyén séng nén ta chi can quan tim dén dién truong.

1.1.2. Anh sing tw nhién va dnh sdng phéin cuc

Dua vao dic diém phan bd vector dién truong ta co thé phan loai thanh
anh sang tu nhién va anh sang phan cuc.

Anh sang tu nhién 13 t6 hop tia sang theo moi phuwong. Do d6 vector cuong
dé dién truong dugc phan bd mét cach ngau nhién theo moi phuong. Khi anh
sang c6 sy mat d6i xiang hay c6 mét hay nhiéu phuong va vector dién trudng
manh hon hoic yéu hon so véi nhitng phuong con lai thi d6 1a 4nh sang phan
cuc [14].

1.1.3. Cac loai phan cuc anh sang

Phén cuc tuyén tinh: Anh sang c6 vector E chi dao dong theo mot phuong

xéc dinh dugc goi 14 anh sang phan cuc tuyén tinh hay anh sang phan cyc toan

phan. Anh sang c6 vector E chi dao dong theo moi phuong vudng géc voi

Anh sang phan
cwc moét phan

NN

Hinh1.1: Vector ciia dnh sdng phdn cuc mét phan



duong truyén tia sang nhung c6 phuong dao dong manh c6 phuong dao dong
yéu duoc goi 1a phan cuc mot phan.

Phan cuc tron va phan cuc elip: Khi &nh sang phan cuc co6 su 1éch pha ctua
Ex va Ey 12 90° thi ta c6 phan cuc tron. Khi do 1éch pha cua 2 thanh phén khac

0° va 90° thi ta c6 phan cuc elip.
1.2. CAC NGUYEN NHAN GAY PHAN CUC ANH SANG
1.2.1. Phén cwe do hép thu

Phan cuc béng hép thu 1a hién tuong vat licu hép thu chon loc cac song
anh sang dao dong theo mot hudng cu thé, chi cho phép cic song dao dong theo
mot hudng di qua. Nguyén 1y nay 1a co ban d6i voi hoat dong ciia bd loc phan
cuc [13].

Khi ta chiéu anh sang qua kinh phan cuc thi ta thu dugc 4nh sang phan
cuc toan phan theo phuong cta kinh. Ly do nd ¢ thé tao ra anh sang phan cuc
1a trén bé mit cua n6 duge trang mot 16p vat li€u trong dé cac phan tu lién két
theo mot chudi dai déng hudng.

Tam phan cuc chi ¢6 thanh phan anh sang theo mot phwong di qua con
thanh phan theo phuong vudng goc bi hap thu. Do d6 anh sang ty nhién khi di
qua tdm phan cyuc cudng do s& giam mot nira nghia 13 Iy = % lo . Dé dinh luong

cuong do anh sang qua tam phan cuc ta st dung dinh luat Malus.

g

q
\
), KN
\
o~
A

Hinh 1.2: Thi nghiém mo ta dinh ludt Malus [13].
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Ta dat kinh phan cuc va kinh phan tich sao cho goc cua 2 truc caa ching
tao v&i nhau mot goc 0. Goi E; 1a bién do cua vector dién truong ra khoi kinh
phan cuc vao kinh phan tich. Khi d6 bién d6 di qua kinh phan tich s¢€ la:

E, = E;.cos6 (1.1

Dinh luat Malus: khi 4nh sang truyén qua ban phan cyc 13 phan cuc hoan
toan, cudng do | ciia anh sang truyén qua cic ban phan cuc s& ti 1& thuan
v6i binh phuong cosin ctia goc gitra truc truyén cta hai ban phan cuyc.

Do cuong do sang ti 1€ vai binh phuong bién do nén ta co:

|, =E,= EZ?.cos? 8 Hay: I, = 1,.cos%0 (1.2)
1.2.2. Phén cwc anh sang do phdn xa

Anh sang ty nhién co6 thé dugc phan cuc khi phan xa trén cac bé mat dién
moi. Mtrc do phan cuc phu thudc vao goc téi cia anh sang trén bé mat va vat
liéu tao nén bé mat d6. Anh sang phan cuc nay ludn uu tién theo phuwong ngang.
Dbi voi bé mit kim loai anh sang phan xa khong bi phan cuc [13].

Tai goc Brewster su phan cuc do phan xa 1a 100%, ttrc phan cyuc toan ph?m.

Go6c Brewster duogc xac dinh b::ing :

Tanfy = 2 (1.3)

ny

Hinh 1. 3: Hiéu vung loc phan cuc cua anh sang phdn xa tir mdt nuoc.
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1.2.3. Phén cuc do tan xq

Su phan cuc cling xdy ra khi anh sang bi tan xa khi truyén qua méi
truong. Khi anh sang chiéu vao cac nguyén tir cua vat liéu, no thuong s& khién
cac electron cua nguyén tir d6 rung dong. Cac electron dao dong sau doé tao ra
song dién tir ciia riéng chung va birc xa ra ngoai theo moi hudng. Séng mai
duoc tao ra nay tuong tadc vdoi cac nguyeén tu lan can, bude cac electron cua
chung dao dong & cling tan sd ban dau. Nhiing electron dao dong nay tao ra
mot séng dién tir khac mot lan nita duoc tda ra ngoai theo moi hudng. Su hép
thu va phat lai song anh sang nay lam cho anh sang bi tdn xa trong moi
truong. Anh sang tan xa nay bi phan cuc mot phan.

C6 hai co ché tan xa chinh dung trong phan cyc 13 tan xa Rayleigh va tan

xa Mie.
- Tén xa Rayleigh

Su tan xa Rayleigh 1a hién tuong trong dé anh sdng hodc birc xa dién tur
khac bi tan xa bdi cac hat nho hon nhiéu so véi budc séng cua bic xa [10].
Nhitng diém chinh:

Su tan xa bdi cac hat nhd: Cac hat gay ra su tan xa Rayleigh thuong la cac
phan tir hoic cac hat byi nho trong khi quyén.

Su phu thudc vao budc song: Lugng tan xa ti 1€ nghich véi iy thira bac
bbn ciia bude song. Piéu nay ¢ nghia 1a cac budc séng ngan hon (nhu xanh
lam va tim) bi tan xa manh hon nhiéu so véi cac budc song dai hon (nhu do va
cam) [12] .

Vao ban ngdy, anh sang mit troi di qua bau khi quyén. Cac budc song
ngin hon cta 4nh sang xanh va tim bi phan tan theo moi huéng bdi cac phan
tr khong khi. Anh sang phan tan ndy dén mat chung ta tir moi hudng, khién

bau troi ¢c6 mau xanh.
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Hoang hon do: Khi hoang hon, anh sang mit troi phai di chuyén theo mot
duong di dai hon trong bau khi quyén. Hau hét anh sang xanh bi tan xa, chi dé
lai nhimg budc song dai hon ciia anh sang dé va cam dén mat ching ta, khién
mat troi c6 mau do [12].

- Tan xa Mie

Su tan xa Mie, dugc dat theo tén nha vat Iy Gustav Mie, mo ta sy tan xa
clia song anh sang phang boi cac qua cau. Hién tugng nay xdy ra khi kich thuée
cua cac hat tan xa tuong duong hodc 16n hon budc soéng ctia anh sang t¢i[10].
Pic diém chinh cia sy tan xa Mie:

M4u tan xa: MAu tan xa phirc tap va phu thudc vao tham s6 kich thude (ty
1¢ gifta chu vi hat va budc séng) va chiét suat cta hat. N6 c6 thé dao dong tir
tan xa gan dang huéng d6i véi cac hat nho dén tan xa hudng vé phia trude nhiéu
hon dbi véi c4c hat 16n hon.

Su phu thudc vao budc song: Sy tan xa Mie it nhay cdm vo1 budc song
hon su tan xa Rayleigh, d6 12 1 do tai sao n6 thuong duoc quan sat thay ¢ tang
khi quyén thap hon, noi ¢6 cac hat 1én hon.

Phan cuc: Su tin xa Mie c6 thé tao ra ca anh sang phan cuc va khong phan
cuc, tuy thudc vao goc tan xa va do phan cuc ctua anh sang toi.

1.2.4. Phin cwe do lwong chiét

Ludng chiét 1a hién tuong xay ra khi 4nh sang di qua mot s6 tinh thé bat
dang hudng (Wollaston ,calcite, thach anh,...) bi tach ra thanh hai tia sang. Tia
thuong O (ordinary) va tia bat thuong E (extraordinary) [7].

Tia thudng O c6 chiét xuat no khéng doi theo phuong truyén séng ( tuan
theo dinh luat khuc xa) va phan cuc theo phuong vudng goc voi mit phing
chtra tia thuong va quang tryc.

Tia bat thuong E c6 chiét xuat n, thay doi theo phuong truyén séng va
phan cuc theo phuong song song voi mit phing chira tia bit thudng va quang
truc. Néu n,<n,: tinh thé 4m va nguoc lai 13 tinh thé duong

13



Anh sang -
khong phan cuc
Lang kinh Wollaston -
' TiaE
5 B B A
* ¢ & \T 4 4 A A A
V ' ' i =i $ ' 4 I
wy ¥ Y Y Y
.
.

TiaO

Hinh 1.4: So' d6 tao dnh sang phén cuee do tinh thé calcite.

1.3. THAM SO STOCK
Véi moi séng anh sang phan cyuc bat ki. Ta goi z 1a phuong truyén song
va mat phang Oxy 13 mit phing truyén song va vudng goc véi phuong truyén
song. Khi d6 ta c6 thé phan tich vecto thanh 2 thanh phan theo phuong x va y
khi @ = 0 ta c6 phan cyc tuyén tinh
E,(z,t) = Eoy cos(kz — wt) X ; E,(2,t) = Eyy cos(kz — wt + 0) y(1.4)
khi & = 90 ta ¢6 (2)khi do
E.(z,t) = cos(kz — wt) X ; E,(z,t) = sin(kz — wt) y (1.5)
suy ra:
(%)2 + (%;)2 = c0os?0 +sin?0 =1 (1.6)
Pay chinh 1a phuong trinh m6 ta phan cuc tron. Khi 8 # 0 va 90 ta co
phuong trinh day 1a phuong trinh mo ta phan cuc Elip

Exv2 o (Exy2 o Ex
G+t G —2

Zx B2 0050 = sin? 6 (1.7)

Eox Eox
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Nhan hai vé vé6i Eq, . Eq, taco:
4E§,E}+AE§, Ey — 8Eoy Eoy EyE), cos 0 = (2Ep,Eg, sin ) (1.8)
Ta chon céc gié tri trung binh duoc cho boi

Ea(DEp(t) = Jim 3 [y Ea(D)Ep(6)dt (L9)

1 , 1
E: =—E§,\~;E;, =EE02y;ExE1-= =cosf

2 ' (1.10)
Thay (1.10) vao (1.8) ta duoc:
2E§, EZ+2E§ES — A4EoyEoyExE) cos 8 = (2EqyEy sin 0)? (1.11)
Ta thém bét cac cap E*gy ; E*o, [4].
E*ox + 2E¢EZ + E*yy, - E*oy +2EZ.EZ — E*y, — 4EoyEqy ELE, cos
= (2EpxEoy sin 0)? (1.12)

Gop hang dang thirc tir d6 ta co

(Eg, + Eg,)” — (Eg, — Eg,)” — (2E0.Eoy cos 9)* = (2Eq.Eoy sin ). 113

=>85,°—5,°=5,>=8" =>I1?=Q*+U?+V? (1.14)

Pay 1a phuong trinh phan cuc toan phan cta cic tham s Stock. Dé dinh
luong d6 phan cuc, cac tham sé Stokes duogc str dung[4].
Tham sb Stokes thuong duogc biéu dién dudi dang vecto ¢t S.
So=1=E}+E3; S =Q=E}—E, (1.15)
S, = U = 2Ey,Eqyc0s0; S3 =V = 2Ey,E,,sinf (1.16)
trong d6 : I 12 cudng do anh sang tong

Q 1a cudng do anh sang phan cuc tuyén tinh & phuong thing ding

15



U 1a cuong d6 anh sang phan cuc tuyén tinh ¢ phuong hop véi
phuong thing dimg 45°

V la cuong d6 anh sang phan cuc tron

\
Hinh 1.5: Tham s6 Stock
L Phén cyc toan phan:  [? = Q2 + U? + V2
]_ Phan cuc mét phan:  [? > Q2 + U? + V2
[S} = 8 Phan cuc tron: Q=0U=0,V+0
V Khong phan cuc: Q=U=V=0

Phan cyc dugc ghi nhan trong thién van da s6 1a phan cuc tuyén
tinh mot phan. Khi d6 tham s6 V = 0 ta c6 cong thirc do phéan cuc va goc
phan cuc la [4]:

P= VO +UT 0= larcta.n [E]
2 Q

T (1.17)
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1.4. Y NGHIA CUA PHAN CUC ANH SANG TRONG THIEN VAN
HOQC.

Phén cyc anh sang 1a mot hién twong quang hoc quan trong, mang lai nhiéu
thong tin quy bau trong cac nghién ctru thi€én van hoc. Khi anh sang tir cac vat
thé thién van dén Trai dat, nd co thé bi phan cuc do nhiéu nguyén nhan khac
nhau nhu [3]:

- Su hép thu cua vat chat: Anh sang khi di qua cac ddm may bui, khi bi
hép thu s& khién cho mét vai thanh phan anh sang bi mét din toi phéan cuc.

- Phan xa: Anh sang phan xa tlr cac bé mat nhu hanh tinh, vé tinh hodc cac
vat thé ran khac ciing s& mang tinh phan cuc.

- Qua trinh tan xa: Mot sb qua trinh tan xa anh sang, dac biét 1a cac qua
trinh lién quan dén bui va dic tinh cta no tao ra anh sang phan cyc khéac nhau.

Phan cuc anh sang la mgt hién tugng quang hoc quan trong trong vat ly
thién van, cung cap nhiéu thong tin gia tri. Anh sang tlr cac vat thé thién vin c6
thé bi phan cuc do nhiéu nguyén nhan nhu sy hép thu cua vat cht, phan xa tur
cac bé mit va cac qua trinh tan xa.

Phén cyc anh sang gan lién voi dic tinh hinh hoc cta ngudn buic xa, bao
gdém cuong do va hudng cua tir trudng, sy phan bd va dinh hudng cua cac hat
tan xa, cau trac vi mo cia bé mat phan xa, hoac di hudng ndi tai cua plasma
trong vii tru so khai.

Viéc do phan cuc rat quan trong cho nhiéu linh vire nghién ctru vét 1y thién
van, tir nghién ciru vat Iy Mat troi dén vil try hoc. N6 cung cap nhiing thong tin
vé vat Iy ctia cac muc tiéu thién van ma khong cach nao khac c6 thé thu thap
dugc. Ung dung ciia phép do phan cuc dang ngay cang phat trién, véi nhiéu
cong cu quan sat chuyén dung duogc thiét ké va phat trién. Piéu nay hta hen

nhitng kham pha thién van mai tha vi trong tuong lai [9].
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1.5. NGUYEN LY VA CAU TAO CUA PHAN CUC KE TRONG
QUAN SAT THIEN VAN
1.5.1. Nguyén Iy va ciu tao ciia phan cwe ké loai Polaroid

La phan cuc ké str dung tAm phan cuc dé thu cuong do anh sang theo céc
gdc khac nhau tir d6 ta ¢ thé tinh cac tham sé Stock dé quan sat phan cuc cua
thién thé.

Phan cuc ké loai polaroid dugc cAu tao bdi mot tim phan cuc ¢6 dong co
gitp quay gac, bo loc Sloan duge gian c¢b dinh trén tim phan cuc va cac thanh
phan khac dé diéu kién quay goc chinh xac.

Céu hinh phén cuc ké polaroid dung trong dé 4n: Camera ASI 2600 -
ZWO FW7x50 (hop chtra tAm phan cuc va bd loc) - Bo nhan tin hiéu - B6 quay-

Kinh thién van.

»

Hinh1. 6: Phdn cuc ké polaroid

1.5.2. Uu nhwoc diém ciia phin cwe ké logi Polaroid.
Uu diém: Ché tao don gian, d& dang tim kiém dugc linh kién va gia

thanh ré. Phu hop quan sat cac ddi twong 16n c6 do phéan cuc cao
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Nhwoe diém: Mot phan anh sang bi mat di do tim phéan cyc chi cho 4nh
sang theo mot phuong di qua. Dbi véi linh vuc thién van cudng do sang cia
chu thé quan sat da da rt thap nén viéc chin di mot phan anh sang nhu vdy lam
tang su kho khan trong xir 1y s6 liéu va 1am ting sai s6[6].

Phép do cua Polaroid 1a khong ddng nhit vé thoi diém do gy sai s 1on
d6i voi cac thién thé nho va c6 do phan cuc thap.

Do d6, phan cuc ké loai polaroid phit hgp quan sat tinh vén, sao chdi,. ..

Pbi véi cac thién thé nhu sao thi can cac phuong phap xtr 1y hiéu chuan
dé co két qua chinh xac.

1.5.3. Nguyén Iy va céu tgo ciia phan cw ké logi dual beam - \Wollaston

La phan cuc ké sir dung cac lang kinh ludng chiét dé phan tich anh sang.
Mot vai loai nhu Lang kinh Nicol, kinh phan cyc Thompson, ling kinh
Wollaston, Lang kinh taylor.

Tai dé 4n nay chiing t6i chon liang kinh Wollaston

P
1 /

Loc HWP Tam cCD

Savart

Tam gan ‘ May anh

Hinh 1.7: Phdn cuc ké dual beam — Wollaston [5]

Khi 4anh sang sao di ti lang kinh sé& bi tach thanh 2 tia thanh phan vudng
goc nhau day s€ 1a goc 0° va 90°, khi ta xoay lang kinh mot goc 45° ta sé thu
duogc goc 45° va 135°. Va hinh anh thu dugc nhu hinh dudi:
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cCcD

WP

HWP

Oawp = 0°

Hinh 1.0.8: Nguyén ly hoat déng ciia phin cuc ké dual beam —

Wollaston [7]
B

E

Pt
“.'
.‘l

1
]

Hinh 1.9: Hinh dnh thu dwoc qua phdn cuc ké dualbeam, hinh dnh & hai

goc 0° va 90° ciia mot sao trén anh
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Vi tri khoanh tron chinh 13 hinh anh ctia hai tia thanh phan cua thién thé
trén anh v6i tinh chit nay ta c6 thé thu dugc tin hiéu ddng thoi & hai gbc khac
nhau ciing mot lic 1am ting dang ké d6 chinh xac so véi loai polaroid.

1.5.4. Uu nhwoc diém ciia phin cwe ké logi dual — beam

Uu diém: c¢6 duoc nhitng phép do ddng thoi nén ting d6 chinh xac cao
hon nhiéu 1an so véi polaroid. Ta c¢6 thé do ddng thoi 2 goc phan cuc 1 luc.
Khong 1am giam cuong d6 sang nhu phan cuc ké loai polaroid giup dé dang
quan sét cac sao tbi hon.

Nhuge diém: Kho khin trong ché tao, can chinh, chi phi dét do. Khong
thé dung vdi cac thién thé co kich thudc trén anh 16n do rat kho phan tach hinh
anh cac goc khac nhau (0°, 90°).

Do d6 phan cuc ké dual-beam phu hop dé quan st cac thién thé nho c6 do

phan cuc thép vo1 d0 chinh xac cao nhu sao, cum sao, hanh tinh,..... [7].
1.6. Thiét bi sir dung
1.6.1. Théng sé kinh thién vin CDK600

PlaneWave CDK600 c6 duong kinh guong 600mm va ti€u cu dat
3962mm. CDK (Corrected Dall-Kirkham) 1a mot hé thong kinh thién van mang
tinh cdch mang véi dng kinh hiéu chinh dugc thiét ké dic biét dé loai bo sic sai
va loan thi Iéch truc, kinh c¢6 truong phéng rong dén 70mm, phu hop cho chup

anh thién van.

Chan dé L-600 lap dat theo hé toa do chan troi , gitip hé théng Kinh thién
van hoat dong 6n dinh, c6 kha nang dinh hudng véi do chinh xac dén 2 arcsec

va kha nang bam theo chi sai I¢ch khoang 0.3 arcsec/ 5 phut.
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Hinh 1.10:Hé kinh thién van CDK600 tai dai thién van Quy Nhon

1.6.2. Camera sw dung

Camera ZWO ASI2600MM PRO 1a mdt may anh CMOS, vo1 dai dong
dat 14 bit, d0 nhiéu thép va c6 cam bién ADC 16 bit. Camera c6 mot cam bién
26 Megadiém anh v6i diém anh kich thudc 1a 3,76um va day du dat dén 50
khung.

Hinh 1.11 :Camera ZWO ASI12600MM PRO
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1.7. Thu thap va xir ly s6 li¢u
1.7.1. Str dung SIMBAD Astronomical Dir li¢ubase - CDS (Strasbourg) (u-
strasbg.fr).

SIMBAD 1a viét tat caa Set of ldentifications, Measurements, and
Bibliography for Astronomical Dt li€u.

N6 1a mét co sd dir liéu thién van dugc quan ly bdi Centre de Donnees
astronomiques de Strasbourg (CDS), Phap. Chira thong tin vé céc thién thé bén
ngoai Hé Mit Troi.Cung cép:

- Thong tin co ban: Toa dd, loai thién thé (sao, thién ha, tinh van, v.v.),

khoang cach, dg sang, van tde, v.v.

- Tai liéu tham khao: Danh sach cac bai bao khoa hoc, sach, va cac tai li€u

khac lién quan dén timg thién thé.

- Lién két chéo: Lién két dén cac co so dir liéu thién van khac, cho phép

nguoi dung truy cap thong tin lién quan tir nhiéu ngudn khac nhau.
SIMBAD la mdgt cong cu quan trong cho cac nha thién van hoc, sinh vién va

nhitg nguoi quan tim dén thién van. N6 cung cap mdt ngudn thong tin dang

tin cady va de truy cdp ve cac thién thé trong vii tru.

\ - _ =
@) @) PozsaL 7 Nim3ad W izt 27 aaoin X xmatcH OTHERS ¥
= =
IC 1805

other query Identifier Coordinate Criteria Reference Basic Seript TAP Output  Object Help

modes : query query query query query submission oplions types

Query : IC 1805
Basic data :

IC 1805 -- Open Cluster SIMBAD Query around | within 2 aremin
Other object types: 0pC (2013A8A,0CISM, . ..), C1* (2020A8A,C,...), HII (LBN,SH),* (IC),Rad (NRL), IR (RAFGL)

ICRS coord. fep=J2000) : 02 32 50.4 +61 28 16 (Optical) [ ] D 2021A%A...6474..19T

FK4 coord. (ep=B1950 eg=1950) : @2 29 81.8 +61 15 83 [ ]

Gal coord. (ep=J2000) : 134.7331 +00.9446 [ ]

Proper motions mas/vr : -0.702 -0.669 [0.015 ©.818 99] C 2020ABA...633A..99C

Radial velocity / Redshift / cz : V(km/s) -40.6@ [@.21] / /

(NIR) A 2019AZA...623A..80C
Parallaxes (mas): .44 [0.903] C 20620A8A...633A..99C
Angular size (aremin): 13.3 13.3 @ (Opt) D 2620ABA...633A..99C

Hinh 1.12: Cong cu web SIMBAD
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1.7.2. Sw dung Visibility Plots (iac.es)

Visibility Plots 1a mdt cong cu truc quan manh mé dugc phat trién boi

Instituto de Astrofisica de Canarias (IAC). Cong cu nay cho phép cac nha thién

van hoc, dac bi¢t 1a nhiing nguoi lam viéc voi kinh thién van Nordic Optical

Telescope (NOT), du doan dugc kha ndng quan sat mgt vat thé thién van cu thé

tai mot thoi diém nhéat dinh.

Cong dung chinh cua Visibility Plots:

Lap ké hoach quan sat: Gilp 1én ké hoach chi tiét cho cac budi quan sat,

dam bao thoi gian quan sat hiéu qua nhat.

Pénh gia diéu kién quan sat: Cung cap thong tin chi tiét vé cac yéu t6 anh

huong dén kha ning quan sat nhu: cao d6 cta vat thé trén bau troi,goc gid,thoi

tiét,nhiéu do khi quyén,....

Altitudes, site coordinates 109.2133E

13.7183,

/ m above sea level

19™

LST ———> 1P 9™ 12" 9™ 13" g™ 14" g™ 15M0™ 16M10™ 17"10™ 18™0™ 19MQ™
S.set  TwiTwi Twi Twi  S.rise
Ut —> 11" 0™ NAU AST AST NAU 22"
o
Moon (dashed): 90 T )

Coordinates:
14749™  —17°17

llumination 100% 80°|--

Quarter 3

700f

Numbers below curves
are Moon Distance
(in degrees) at the
corresponding
times.

Altitude

20°

10°}--

0%}~ 5

40°}--

Airmass 5.60 3.82 2.90 236 199 1.74 155 141 130 1.22 T.‘15 1

20 21

1‘\8 3 4
night 05 05 2023

Processed on 2023/07/17 at 15:43:16 UT
Hinh 1.13: So do thoi gian xudt hién cac thién thé
24

1‘2 1‘3 1.4 15 16
19 20 21 22 23 i
Mean Solar Zone Time, starting

List of objects:
1 HD1161 13M21™ 4 2° 5

2 HD9517 10"5¢™ —10°19'
3 HIP4g91 10" 1™ — 1° 1

M
2 4 HD9O75 10"28™ — &1
£ 5 HIP485 9"54™ + 0°56
26 HD9234 10"38™ — 7°57
o 7 HDB684 10" 1™ — 0%5

h m o, 2
S 8 HDB564 9"53™ + 0°59

9 HD8670 10" O™ — 1° 3
10 HD8583 9"54™ 4+ 1°12°

10 1


https://www.not.iac.es/observing/forms/visibility/

1.7.3. Str dung maxim DL

Maxim DL 1a mét phdn mém chuyén dung duoc st dung rong rii trong linh
vuc thién van hoc, dac biét 1a trong viéc xir 1y hinh anh thu dugc tur cac kinh
thién van. Phdn mém nay cung cip mot bo cong cu da dang, gitp cac nha thién
van hoc co thé:

- Thu thap dir liéu: Két ndi truc tiép voi cac thiét bi quan sat nhu mdy anh

CCD, kinh thién van dé thu thap dit liu hinh anh.

- Xt ly hinh anh: Thuc hién céc thao tac xir Iy hinh anh co ban nhu:

- Hiéu chuan rate: Hiéu chinh céc anh tho dé loai bo nhiéu, hiéu Gmg phang
trudng, va cac 16i khac.

- Ghép: Két hop nhiéu anh lai v6i nhau dé ting ty 18 tin hiéu trén nhiéu.

- Phan tich dit li¢u: Thyuc hién cac phan tich dinh lugng trén hinh anh,
chéng han nhu do dd sang, do kich thudc, va xac dinh cac dac tinh vat 1y
clia cac vat thé thién van.

Dit liéu thu dugce ¢ dang anh luén gdm céc loai nhidu: do nhiét d6, do qué
trinh doc tin hiéu ctia camera, do 18i khong dong nhét cac diém anh trén cam
bién va sai 1éch do hé quang hoc... Do do, can dugc Hiéu chuin dé khir cac
nhiéu va 16i. Qua trinh Hiéu chuan sé& can cac dir liéu (Dark Current, Bias, Flat
Filed).

Nhiéu do Bias: khi doc va xur 1y dir liéu tir cam bién, mach dién tir ludn tao
ra nhiéu nén 1a Bias. Nhiéu do Bias xuat hién dudi dang cac soc mo trén anh.
Céach Xt 1y nhiéu do Bias 1a Trir di Anh v6i Bias Anh : anh chup khi camera
dong kin va thoi gian phoi sang ngan nhét co thé.

Nhiéu Dark Current 13 nhiéu c6 trong moi cam bién may anh, tich tu trong
cac diém anh trong qua trinh phoi sang. Dark Current gdy ra bai nhiét do, 1am
lanh cam bién c6 thé giam dang ké nhiéu do Dark Current gay ra. Biéu hién rd

nhat ctia Dark Current ¢ thé thdy mot sd diém anh khi phoi sang dai. Phuong
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phap dé xur Iy Dark Current 1a trir v6i anh Dark , 13 anh chup khi camera dong
kin va ¢ cung thoi gian phoi sang v6i Anh)

Flat Anh: Do céu tao ctia hé quang, ving tAm anh do nhan nhiéu photon hon
s€ luén sang hon vung bién, hi¢n twong nay goi la Vignetting. Ngoai ra. Bui
trén cam bién, tAm loc s& tao nén cac vung t8i trén anh. Dé khir cac 16i nay, can
phai chyp Flat anh : anh chup 1 nén duoc chiéu sang dong nhét voi thoi gian
phoi sang dé muc nén trung binh khoang 50-70% mtc bio hoa ctia cam bién.

Do mirc nhiéu phy thudc vao nhiét do, camera can duoc lam lanh & mirc sau
va 6n dinh nhat co thé va tit ca cac Anh va Anh dung dé hiéu chuan(Anh hiéu
chuan Dark, Bias va Flat) déu phai duoc thu ¢ nhiét do d6 dé qua trinh hiéu
chuan c6 thé thyc hién chinh xac va hiéu qua.

Ghép anh: Céc tin hiéu va nhiéu thu dugc trén anh déu tuan theo phan phdi
Poisson, dé c6 mirc SNR cao, ta can c6 thoi gian phoi sang dai (thu thap nhiéu
photon) hodc chup nhiéu anh dé c6 tong thoi gian phoi sang dai. Cac anh nay
s& dugc ghép lai v6i nhau dé c6 SNR cao hon.

Tuong tu voi cac anh hi€u chuan , can chup it nhéat 10 anh mdi loai Bias,

Dark va Flat. Sau d6 cac anh dugc ghép dé c6 Master Bias, Master Dark.

1.7.3.1. Tién trinh hiéu chuan
Cac Anh Flat duogc trir véi Master Bias (dé khtr Bias noise) va ghép véi
nhau dé c6 Master Flat.
Anh Hiéu chuan = (Anh - masterdark) / Master Flat .
Cac Hiéu chuan Anh s& dugce ghép voi nhau dé c6 anh Hiéu chuin cubi
cung. Tién trinh nay c6 thé dugc tién hanh ty dong trong Maxim DI véi cac

cong cu Hiéu chudn va Ghép.
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1.7.3.2. Phuwong phap do dac va tinh toan

Nguyén 1y co ban cia phép do tric quang 14 téng hop thong lugng anh
sang thu dugc trong mot ban kinh nhat dinh tr tAm cua vat thé, sau do6 trir di

tong phan dong gop clia nén troi trong cling mot ving.

Viéc lya chon kich thudc khau do rat quan trong, vi cac 16i quan sat, bam
theo thién thé va tiéu diém anh huong dén thong luong cua sao. Ngoai ra, viéc
sir dung Khau do qua 16n s& lam tang nhiu ctia nén troi va 16i trudng can bang
séng. Con viéc sir dung Khau do nho hon giy ra van dé vé ty 1¢ cua tong thong
luong do dugc s& thay doi dbi voi cac vat thé c6 thong luong khac nhau tir anh

nay sang anh khac.

/ Khau do sao

Vong bau trai

Hinh 1.14: Khdu dé do quang

So d6 vé cac thanh phan ctia Khau d6 [7]
Khau d6 c6 3 phan nhu trén hinh anh.
- Khéu dd sao: 1a vong tron bao quanh ngoi sao can thuc hién do dac.
- Khoang tréng: 1a phan khoang tréng khong do dac, nham tach riéng gitra
phan tin hiéu cta ngdi sao va phan nén troi.
27



- \Vong bau troi: duoc sir dung dé thu thap thong tin vé d6 sang clia nén

troi.

Information

Cursor ( ¥=1920, ¥=1631), Rad= 12, Rad2- 28

Pixel 45593.000 Magnitude ~ 2.231
Maximum  57409.000 Intensity ~ 2.995873e6
Minimum £59.000 SNR 10107.738
Median 2342.000

Average 7314687 Bgd Avg 521.325
Std Dev 11254.312 Bod Dev 14.114

Centroid ~ ( ¥=1918.823, Y= 1629.476)
FWHM 5612 Flatness 0.002

Display in
Mode |Apeture  «| [ Aroese

Hinh 1.15: Thu thap dir liéu trén anh

Hai théng s6 quan trong nhat ching ta can quan tam dé thu dit liéu Ia:
- Intensity ( cudng d6) don vi ADU. Dua vao thong s6 nay ta co thé tinh
toan c4c thong sd Stock.
- SNR (ti 1é tin hiéu trén nhiu) thong sd tham chiéu vé chét luong cia
thién thé trén anh.
Pé tinh toan hang loat chiing ta diing céng cu photometry. Pay 1a mot cong
cu giup hiéu chuan, cin chinh, so sanh va v& do thi danh gia dir li¢u nhanh

chéng. Sau d6 xuat dit liéu ¢ dang tép Excel va tiép tuc tinh toan dit liéu.
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Photometry ? X

=~ ;= C2023A3-60s (Individual Planes) (C20Z Select|Quality| Match | Identify| Graph|
#--4= 0 (Mono)
#4145 (Mono) Add Fil
+-- 590 (Mono) i o ]
#3135 (Mono)
-Mark added items as-—| -Classify by
[¥ Auto Calibrate [v OBJECT
[~ Auto Color Convert || ¥ FILTER
[T Make Pixels Square DATE/TIME
Description of Selected ltem
Individual Planes group "C2023A3-60s"
Object: C2023A3-60s
Contains 4 subgroups (4xMono)
Reference C2023A3-60s-0001-45 fit in
"C2023A3-60s 45"
e — |

Hinh 1.106: Tinh toan hang loat bang cdng cu Photometry

Photometry ? X

=0 (Mono) Select| Quality| Match | Identify Graph |
-, C2023A3-60s-0001-0.fit 10.2

. C2023A3-60s-0002-0.fit B
C2023A3-60s-0003-0.it ‘\
C2023A3-605-0004-0.fit i
C2023A3-60s-0005-0.fit N u{ -

C2023A3-60s-0006-0.fit
C2023A3-60s-0007-0.fit
C2023A3-605-0008-0.fit
C2023A3-60s-0009-0 fit
C2023A3-60s-0010-0-fit
C2023A3-60s-0011-0-fit
C2023A3-60s-0012-0.fit

C2023A3-60s-0013-0.fit

C2023A3-60s-0014-0.fit
C2023A3-60s-0015-0.fit 16.6 I
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CHUONG 2: POI TUQNG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. POI TUQNG NGHIEN CU'U.

- Xay dung phuong phap quan sat thién vin bang phan cuc ké.

- Co ché vat 1y phan cuc 4nh sang tir cac thién thé.

2.2. NOI DUNG NGHIEN CcUU

- Nghién ciru co s¢ Iy thuyét ciia anh sang phan cuc

- Tim hiéu phan cuc ké va cac thiét bi ¢ dai thién vin Quy Nhon. Xay dung
phuong phap quan sat thién vin bang phan cuc ké.

- Thu thap va xit 1y s6 liéu roi phan tich két qua bang MaxIm DL két hop véi

tham s Stock dé tinh toan.

- Pua ra két luan vé co ché gay phan cuc va dic tinh cua thién thé.

2.3. PHAM VI NGHIEN CUU

- Phuong phap thu thap va xur 1y s6 liéu anh sang phan cuc thu dugc cia tinh
van Con Cua (M1), cum sao m& IC 1805, sao chdi C/2023 A3 va c4c sao
don 1€ khac.

- Co ché vat ly cia hién tuong phan cuc cta c4c thién thé duoc quan sét.
2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Phuwong phdp nghién ciru ly thuyét

Tim hiéu co s& 1y thuyét vé phan cuc anh sang va cach thu anh sang phan
cuc trong quan sat thién van.
2.4.2. Phwong phdp phén tich sé li¢u

Ta sir dung cac ngdi sao khong phan cuc di cong bd dé quan sat dé xem
xét tinh chinh xéac ctia phép do va thiét bi. Danh muc cac sao khong phan cuc

tai: https://www.not.iac.es/instruments/turpol/std/zpstd.html
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St dung SIMBAD Astronomical Dt liéubase - CDS (Strasbourg) (u-
strashg.fr) dé 1iy thong tin cac di tuong quan sat (4o sang tuyét dbi, khoang
cach, toa do) [11].

St dung Visibility Plots (iac.es) dé v& lai biéu d6 thoi gian xuat hién va vi
tri ctia chung trén bau troi dé tdi vu thoi gian quan sat [10].

Str dung MaxIm DL dé 1y s6 liéu va sir dung tham s Stock dé tinh toan
vé do phan cuc (%), goc phan cuc, cuong do sang. Dya vao do ta dua ra két

luan vé su phan cuc cua thién thé va n6 dac trung cho tinh chat vat 1y nao
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CHUONG 3: KET QUA

3.1. SUDUNG PHAN CUC KE QUAN SAT TINH VAN

Tinh van Con Cua la mot trong nhiing vat thé vii tru ndi tiéng va duoc
nghién ctiru nhidu nhat. N6 1a mot tinh van gié sao xung, tirc 1a mot ddm may
khi va bui dang gian nd nhanh chéng, dugc tao ra tir vu nd cua mot ngoi sao
khéng 15.

Anh M1, Crab nebula xu Iy tir dir liéu 2 ngay 5/11 (0° va 90°) va
10/11/2023 (45° va 135°) Camera ASI2600MM Pro két hop hai polarizer bo
loc dat vudng goc nhau (0° va 90°) sau do, xoay di 45° dé chyp lan 2.

= Tao anh mau bang cach [1]:
Gan mau do tng véi goc 0° tirc R(0)
Gan mau xanh 14 ung véi gée 90° tirc G(90)

Gan mau xanh nudc bién ing véi goc 135° tire B(135)

Hinh 3.1: Xu Iy phan cuc tinh van Con Cua voi R(0) G(90) B(135)
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Hinh anh thu duoc thidy mau xanh 14 dang chiém wu thé tirc cudng do anh
sang & goc 90° vuot troi hon hin so véi hai goc con lai. Thay rang mau xanh
dam nhat & vung trung tam anh tirc tai d6 dang c6 su phan cyc manh nhat.

Pé rd hon chiing ta s& xtr Iy dua theo tham sd Stock

Tham sb Sp tng voi L (90+0) : anh sang toan dai

Tham s Sy tmg véi B (90-0) : anh sang xanh nuéc bién

Tham s S, tng voi R (135-45) : anh sang do

Hiéu s6 ctia goc 90° va 135° tmg voi G(90-135): anh sang xanh 14 [1].

Hinh 3.2: Anh phdn cuec tinh vin Con Cua véi L(90+0)R(135-45)G(90-135)B(90-0)

Dua vao hinh anh thu dugc ta c6 thé khang dinh rd ¢ trung tim tinh van
c6 dd phan cuc rat manh do mat d6 vat chit va bui khi day dac & khu vuc nay
gay ra.

Céc ban dung mau véi tham sé Stokes ctia Tinh van Con Cua c¢6 vé ngoai
tht vi va ky la khi so sanh véi cac hinh anh thong thuong, st dung hi¢u qua
trong hinh anh tong hop dé lam ndi bat viing sao xung trong 13i.

Str dung dir liéu duong phat xa két hop véi dir liéu tham s6 Stokes, c6 thé
tao ra hinh anh téng hop ¢6 vé ngoai doc dao. Dit liéu Stokes hd tro rat nhiéu
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trong viéc tang cudng hinh anh vung sao xung. Ngoai ra, mau sac dugc dieu
chinh bd1 sy phan cuc cua cau trac bén trong, cung cap hinh anh truc quan vé

su phan cuc do.

3.2. SUDUNG SAO CHUAN DE HIEU CHUAN PHAN CUC KE.

Céac sao chuan duogc sir dung trong dé an nay la HD4813, HD18144,
HD42182, HD65629, HD1178, HD6715, HD19820,.... Bay 14 1a cac sao “zero
polazition star” - sao khong phan cuc dugc 1y trong danh muc [8].

3.2.1. Higu chudn phén cuc ké polaroid

Dit liéu duoc thu vai bo loc L SVbony, Camera ASI2600MM dat muc hé
s6 khuéch dai (Gain) 100, Offset 50, T 0°C. V6i cau hinh phan cuc ké trong
qua trinh do : Camera ASI2600MM - ZWO FW7x50 - bd xoay kinh phéan cuc
— kinh thién van CDK600

Dir liéu cua cac goc 0°, 45°,90°, 135° [a cudng do (intensity) - tong sd
tat ca cac diém anh trong ving chon trir nén c¢6 don vi 1a ADU (Analog-to-
Digital Unit).

Bing 3.1: Dir liéu cac sao khong phan cwe dung phén cuc ké polaroid

Gain | Offset
BolocL | 100 50 T=0°C

HD1178|HD4813| HD219623 | HD225003 | HD225261 HD42182

0° 837684 | 998740 | 3101328 2539238 1927483 2226245
45° 836073 | 997373 | 3083881 2533578 1925626 2201646
90° 838710 | 998230 | 3071910 2537446 1918545 2194408
135° | 840321 | 999597 | 3089357 2543106 1920402 2202419

S1 -0,0006 | 0,0003 0,0048 0,0004 0,0023 0,0072

S2 -0,0051 | -0,0022 | -0,0018 -0,0038 0,0027 -0,0004

p (%) 0,51 0,22 0,51 0,38 0,36 0,72
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Tir két qua trén do phan cuc trung binh thu dugc cua cac sao khong phan
cuc dudi 1%. Tuy nhién d chinh xac chwa phu hop véi mong muébn can co
phuong phap thu dir liéu tét hon .

Véi nhan dinh ¢ thé do qu4 trinh xtr Iy dit liéu gy ra sy sai 1éch trong s6
liéu. Qua trinh chinh hudng va khir nhiéu 1am sai dir liéu phan cuc. Thoi gian
cac anh & cac goc c6 do chénh 1€ch 16n khi do céc diéu kién quan sat nhu nén
troi va vi tri thién thé co thé bién dong 16n. Thay rang cac cip goc 0°va 90°
dé tinh toan tham sb Stock S1 va goc 45° va 135° dé tinh toan tham s6 Stock
S2. Nén ching ta s€ chup theo thir ty 0°, 90°, 45° va 135° thay vi chup theo

tht tu tir 16n dén nho.

3.2.2. Phan cwe ké dual beam — ling kinh Wollaston

Images > 1C1805-W-g-0.fit

Submitted by anonymous (1)
on
as " 1C1805-W-g-0.fit " (Submission
9018566)
under Attribution 3.0 Unported

Job Status

Job 9743394:

Calibration

Center (RA, Dec):  (38.123, 61.459)
Center (RA, hms): 02N 32™ 29 636°
Center (Dec, dms): +61° 27" 32.202"

Size 20.5 x 13.7 arcmin
Radius: 0.205 deg
Pixel scale: 0.393 arcsec/pixel

: Up is 179.9 degrees
Orientation: Eof N
WCS file wecs.fits

New FITS image:  new-image fits
Reference stars

nearby (RA Dec rdls fits

table):

Hinh 3.3:Plate solve voi nova.astrometry.net

Véi loai phan cuc ké nay ta c6 thé thu dugc dong thoi hai goc trén mot
brc anh. do d6 khic phuc dugc nhugc diém cua phan cuc ké loai polaroid. Tuy
nhién véi viéc hinh anh cta hai goc quan sat trén cung 1 anh sé giy kho khan
cho viéc xac dinh sao va do dac do d6 ching ta phai can chinh vi tri tia sang

chiéu t6i camera tao 1 khoang cach phl hop.
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Do 1éch hai anh O (géc 0° va 45°) va E ( goc 90° va 135 °) khoang 183
diém anh trén anh twong dwong 71.5 arcsec trén nén troi. Khoang cach nay la
phu hop dé cac sao du tach biét giup do dac chinh xac va giam thiéu sai sb do
hién tuong chong chap cac diém anh 1én nhau.

Bing 3.2: Dit liéu cdc sao khong phén cwe ding phén cwe ké dual beam

Bo loc L Gain100 Offset 50 TempO0C
Exp-time 3s 5s 0,3s
HD6715 raw HD1178 raw | HD4813 raw
0° 3194034 1482477 2686512
90° 3194219 1483323 2682215
45° 3217720 1484728 2493063
135° 3217209 1486479 2488342
sl -0,000029 -0,000285 0,000800
s2 0,000079 -0,000589 0,000948
P(%) 0,0085 0,0655 0,0509
Tu dong ghép anh va chinh hudng
HD6715 HD1178 HD4813
0° 2778494 1435033 2574368
90° 2777690 1438828 2572604
45° 3151251 1481677 2565589
135° 3153732 1481809 2567519
sl 0,000145 -0,0001321 0,000343
s2 -0,000393 -0,000045 -0,0000376
p % 0,0219 0,0321 0,0140
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cuong do phan cuc bang trén cho thiy d6 phan cyc rat nho tir 1/10000 dén

Céc sao trén la cac sao khong phan cuc tirc d§ phan cuc bang 0. Ma

3/10000 su chénh 1éch khong dang ké nay c6 thé dén tir thiét bi bau khi quyén

trai dat. Két qua da kha sat voi voi tinh chat khong phan cuc cua cac sao nay.

Nhan xét : Do chinh xac dén +-0.01% tuy thudc vao SNR (ti s6 tin hiéu

trén nhiéu), dé tang SNR can : giam Gain, ting thoi gian phoi sang. Vi két qua

cua hai loat anh mot loat 12 anh géc va mot loat 13 anh tu dong ghép anh va

chinh huéng thi ta thay két qua anh gbc tot hon rat nhiéu khoang 10 lan do d6

mot lan nita ta khang dinh duogc viéc xur Iy anh va khir nhidu chinh huéng tu

dong sé lam sai 1éch manh tinh hiéu phan cuc.

Ttr phan nay cua dé an céc dit liéu s& dé & trang thai mic dinh khong tu

dong ghép anh va chinh hudng tir phan mém.

Bing 3.3: két qua do lgi theo cdc goc Rotator khac nhau

HD4813 | 10sx5 |HD18144| 10sx5 |HD42182| 20sx 5 | HD65629 | 10s x 5
20sx 10F | Anh  [20sx 10F| Anh |[30sx10F| Anh |20sx10F| Anh
Rotator | 325 280 325 280 325 280 325 280
0° | 4177735 | 3916069 | 2017010 [3269340| 2147763 [1663279| 2557501 | 2614438
90° | 4173379 | 3913345 | 2012833 [3257835| 2138233 [1654531| 2550940 | 2611623
45° | 4360551 | 3233060 | 2490591 |3261586| 1948735 |1640014| 2649458 | 2255706
135° | 4364777 | 3237436 | 2492799 [3253052| 1941803 [1638698| 2652806 | 2258127
S1 | 0,00052 | 0,00034 | 0,00103 [0,00170| 0,00222 |0,00263 | 0,00128 | 0,00053
S2 | -0,00048 | -0,00067 |-0,00044 |0,00130| 0,00178 |0,00040 | -0,00063 | -0,00050
P(%) 0,07 0,08 0,11 0,22 0,18 0,27 0,04 0,08
PA(®) | 68,55 58,60 78,42 | 108,32 | 109,36 | 94,33 | 76,90 67,55
Saisdé | 0,0700 | 0,0025 | 0,2200 | 0,1130 | 0,2700 | 0,0130 | 0,1400 | 0,0600
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Duya vao bang trén ta thiy sai sd dd giam va chimg minh duoc phuong

phap do hién tai phu hop véi diéu kién quan sat va trang thiét bi tai dai thién

van Quy Nhon

3.3. SUDUNG PHAN CUC KE QUAN SAT SAO VA CUM SAO

3.3.1. Sir dung phén cwe ké loai polaroid quan sdt IC 1805

mo IC 1805 .

Ngay 09/12/2023: st dung phan cuc ké loai polaroid dé quan sat cum sao

Bing 3.4: Do phin cwe cum sao IC 1805 bing phén cwce ké loai polaroid.

BD+60501 HD15558 BD+60505 HD15570 HD15629
s0 |1580038| sO [7557019| sO |1041572| sO |6154173| sO |4738340
s1 | 002 | s1 | -002 | s1 | -001 | st | -001 | s1 | -0,02
s2 | 005 | s2 | 004 | s2 | 003 | s2 | 005 | s2 | 004
P(%)| 550 |P@)| 493 |P®)| 302 |[P®%)| 529 |P%)| 449
PAC)| -34,23 |PAC)| -32,26 |PA(%)| -34,53 |PA(°)| -38,40 |PA(®)| -30,27

Sai s6 con 16n do cac nguyén nhan sau:

- Thoi gian gidn cach gitra cac lan thu dir liéu qua 16n va do phan cuc cua

cac sao khong 16n — day 1a diém yéu chinh cua loai phan cyc ké Polaroid.

- Phuong phap xoay géc chua phu hop.

- Su tach biét gitra b loc va tAm phan cuc lam sai 1éch két qua.

3.3.2. Sir dung phan cwe ké loai dual beam - Ling kinh Wollastondo trén

cdc sao trong cum sao mo IC1805

Bing 3.5: Po phin cwc ciia IC 1805 bang phén cwe ké dualbeam.

Khong hiéu chinh ty dong cua phén mém MaxIm DL

HD 15558

BD+60501

BD+60505

HD15629

HD15570
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0° 3337006 719177  |299099 678320 1080060
90°  |3137852 |677384  |287649 642871 1003764
45°  |3292202 |711812  |322891 881616 887021
135°  |3039659 |653713 (305774 779078 817958
SNR 9000 3200 1500 4200 4500

s1 0,0307580 |0,0299257 |0,0195143  |0,0268311  |0,0366135
52 0,0398845 0,0425470 |0,0272275  |0,0617441  |0,0405067
P(%) 504 5,20 3,35 6,73 5,46
PAC) 12220  |12350  |123,20 129,30 120,00

Kha phu hop véi két qua vé d6 phan cuc va gbc phan cuc ¢ bang dudi trong
bang 3.6 [2].
Bing 3.6: két quad do phén cwe IC 1805 trong tai liéu tham khdio[2].

Tén sao Pmax (%) Amax PA(d9)
HD 15558 5.59+0.05 | 0.547%0.009 121.1
BD +60501 5.35+0.02 | 0.519+0.007 121.83
HD 15570 6.04 £0.08 | 0.554+0.016 118.53
HD 15629 4.88 £0.03 | 0.563+0.004 119.73
BD +60505 3.68 £0.01 | 0.527+0.002 118.05

Két qua van tot hon rat nhiéu so véi viéc st dung phan cuc ké polaroid.
Doi voi cac thién thé co kich thude nhod va cé d6 phan cuc thap phan cuc ké
loai dual beam d6 chinh xac vuot trdi vai sai sb rat thép. Piéu nay c6 dugc do
v6i thiét bi va phuong phap do bang phan cuc ké dual — beam c6 kha ning do
cac goc khac nhau dong thoi giam sai sé dang ké do su thay d6i diéu kién quan

sat theo thot gian.
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3.3.3. 1C1085 va cac sao khong phén cuc thu 8/1/2024.

Céu hinh chup IC1805: bd loc SLOAN g cho anh sang c6 budc song
380nm-560nm di qua, goc xoay 0, PA(Pinpoint astrometry) = 0°. Mirc nén Flat
kha dong déu, tir 770-790 ADU. D& dang nhén dang céc sao.

Hinh 3.4: Cdc sao trong ic 1805 dé dang nhdn dién.

Viéc can chinh khoang cach tir phan cuc ké dén camera sao cho phu hop
1a vo cuing quan trong. Vi néu qué xa s& khién cho anh o va e & hai viing c¢6 nén
khac nhau trén btic anh gay sai léch cao va lam mat dbi tuong gan bién birc
anh. Néu qua g?m s€ lam kho khan trong viéc phan biét va do dac cac sao, cé
thé khién tin hiéu tir sao bi giao thoa hay chdng lap 1én nhau. Do d6 v&i phuong
phap trén 13 phu hop dé quan sat IC1805, véi cac thién thé khac co thé phai
hiéu chinh lai.
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Bang 3.7: Két qua do phan cuc ic 1805 sau tinh chinh.

HD15558 HD15558 | BD+60 501 | BD+60 505 |[HD15570| HD15629
no hiéu chuan| noFlat noFlat noFlat noFlat noFlat
0° 7128634 6692557 1401680 650581 2300746 | 1107518
90° 7399004 6953758 1451478 664060 | 2401935 | 1160288
45° 6637995 6359466 1363323 595407 1986700 | 993746
135°| 7277783 6972015 1514987 628902 2189906 | 1080388
S1 -0,018611 | -0,019141 | -0,017454 | -0,010253 |-0,02151 | -0,023269
S2 -0,045976 | -0,045948 | -0,052692 | -0,027358 |-0,04865 | -0,041773
P%)| 496 4,98 5,55 2,92 5,32 4,78
PA(°) 124,00 123,71 125,85 124,75 123,09 120,46

Std Dev ctia p = 0.43%. St dung quan sat sao khéng phan cuc dé kiém tra
do tin cay cua két qua.

Bang 3.8 : két qua cac sao khong phan cwc sau tinh chinh.

Sao khong phan cwe | HD1178 HD18144 HD42182
0° 3373504 9352072 3771869
90° 3368235 9351692 3728639
45° 3321743 9553625 3241694
135° 3336016 9543279 3211336
S1 0,00078 0,00002 0,00576
S2 -0,00214 0,00054 0,00470
P(%) 0,23 0,05 0,74
PA(°) 55,00 133,95 109,62
Std dev 0,36
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Std Dev ctia p = 0.36%. Sai s6 ctia sao khong phan cuc pht hop voi sai
s6 ctia IC1805 voi d6 chinh xac 0,1%. bay cling chinh 1a bac chinh xac c6 thé
dat duoc bang phuong phap do va thiét bi nay.

3.3.4. Gidi thich nguyén nhdn xdy ra hién twong phdn cuwc cia IC 1805

Céc cum sao nhu IC 1805 c6 mat d6 vat chit lién sao 16n hon nhiéu so véi
cac sao riéng 16, ngoai ra vi tri cum sao ndy & rat gan tim cua thién ha véi mat
d6 vat chat, bui khi 16n véi nang luong cao [2]. Anh sang tir cac sao dic biét
c4c sao trong tAm cum truyén t6i chiing ta phai di qua céc 16p bui khi nay tao
ra hién tugng phan cuc anh sang.

Céc sao c6 d0 phan cyuc 16n nhat trong nhom 14 cac sao tré chua hinh thanh
hé théng hanh tinh ctia n6 do d6 vat chit nhu bui, thién thach,.... trén cac dia
tién hanh tinh ciing gop phan ting d6 phan cuc ciia né so véi cac sao khac trong
cum. Co ché chinh gay ra su phan cuc 4nh sang cua IC 1805 13 sy tan xa qua

cac dam may bui khi, vat chét lién sao va céc dia tién hanh tinh cta chinh né.
3.4. SU DUNG PHAN CUC KE QUAN SAT SAO CHOI C/2023 A3
Sao chdi C/2023 A3 hay con dugc goi la Tsuchinshan-ATLAS 1a mot

trong nhing sao chdi sang nhat va duoc quan sat nhiéu nhat trong nhitng nim
gan ddy. Vi dic diém cua thién thé nay c6 kich thudc 16n trén anh va c6 do
phan cuc 16n do d6 loai phan cuc ké phu hop 1a polaroid. Trong qua trinh quan
sat goc pha cia C/2023 A3 dang trén chu ki giam ctia goc pha.

Goc pha trong thién vin hoc 1a goc tao boi hai dudng thang: mot dudng
ndi gitra vat thé thién van (vi dy: Mat Trang, hanh tinh, sao chéi,..) va Mat Troi,
va mot duong ndi gitta vat thé d6 va nguoi quan sat trén Trai DAt.

Méi quan hé giita goc pha va d6 phan cuc ciia sao choi C/2023 A3 s& duoc

trinh bay chi tiét trong nhiing phan tiép theo.
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3.4.1. Quan sat C/2023 A3 ngay 25/10/2024

B C2023A3-1205-0001-0.fit (28.1%) — (W] X

File Preferences Confrast View Annotale Measure Edit Process Color Analyze WCS
“C2023A3-120s-0001-0%; 2748x1836 pixels; 16-bit, 9.6MB (WCS=RA-SIP,DEC-SIP TAN,CD matrix)

ImageJ X 1263417 ImagelY 631.0136 Value 756.0000
RA:| 17:21:41.733 DEC:| +03:17:24.37 Peak: 832.0000
FITSX 126.8417 FITSY 1,205.4864 Int Cnts 1,065,369.1634

EREEBE: 3% HoBeE X_”AAX W

12453 21748 31042 40336 43630 58925 68219 7642 84620 93915 104302 115237 126171 137105 1

[644.0000  |min [ 758.0073) black mean: 772.1132 white 845.3341 max|  14,640.0000|

Hinh 3.5:Sao chéi CI2023 A3 va sao hiéu chuan.

Vi budi quan sat ndy ta c6 thong tin ciia mot ngdi sao chuan 1a tycho — 2
404 -1874 — 1. Ta sé& st dung sao ndy dé hiéu chuan cac sao va sao chdi trén
anh bang cach lay ti s6 cuong do tin hiéu clia né qua cac anh va hiéu chuan cac
thién thé khac trén anh theo ti s6 d6. Luc nay goc pha cia sao chdi 1a 80°.

Sau khi c6 tin hiéu ctia C/2023 A3 hiéu chuan ta méi sir dung n6 dé tinh

cac tham so stock dé tinh toan vé do phan cuc va goc phan cuc.
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Bang 3.9: Dir liéu do C/2023 A3 25/10/2024.

C/2023
A3 TYC 404 TYC Hé sb C/2023 A3

B6 | Cudngdd| C/2023 | Cudngdd 404 hiéu Sau hiéu
loc [ADU] A3 :SNR [ADU] SNR chuan | chuin [ADU]

0° 2068340 1702 226661 524 1 2063340
90° | 1621489 1340 260580 491 1,1496 1410424
45° | 2502053 1893 316220 623 1,3951 1793428
135°| 2465761 1849 345485 647 1,5242 1617702

0° 3740635 2404 403591 783 1,7805 2100780
90° | 2777442 1993 460784 848 2,0329 1366232
45° | 3525171 2354 447757 851 1,9754 1784492
135°| 2493730 1814 346625 636 1,5292 1630671

0° 3690054 2374 392880 773 1,7333 2128872
90° | 2909526 1993 460381 822 2,0311 1432457
45° | 3577027 2160 445023 813 1,9633 1821867
135°| 3116051 2128 428186 755 1,8891 1649487

Tu viéc hiéu chuan dit liéu sao chdi C/2023 A3 ta co thé tinh cac tham sb

Stock tir d6 tinh d§ phan cuc va goéc phan cuc.

Phuong phap hiéu chuan sao chdi dung bang cach ding cac sao chuan

khong phan cyc c6 trén anh. Ban than sao do khong c6 su phan cuc hay tin hi¢u

cac goc bang nhau, nhung thuc té ¢6 su chénh 1éch diéu nay do diéu kién quan

sat hay cac y€u to nén troi,.... Do do, ta s€ tinh ti s6 hi€u chuan cac géc ctia sao

chuan do6 ro1 dung né dé hi€u chuan lai sao choi. Cu thé nhu sau:

- Chon mdt hinh c6 dir liéu t6t nhét trong budi quan sat lam chuén.
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- Lay tin hi¢u thu duogc cta cac anh sang trong budi quan sat chia cho dir
liéu duoc lay lam chuan, ta thu dugc ti s6 hiéu chuan.

Bang 3.10: Két qua do phén cue sao chdi C/2023 A3 25/10/2024.

Tham sb stock P(%) PA(°)
s1 0,189123
19,60 7,622
S2 0,051515
s1 0,211868
21,66 6,004
S2 0,045041
s1 0,195549
20,18 7,128
S2 0,049658
Trung binh 20,48 6,918
Do 1éch chuin 1,06 0,829
sai s0 0,35 0,28

Dung ti s6 hiéu chuan nay hiéu chuan sao chdi bang cach lay tin hiéu sao
chdi ctia timg anh chia cho ti s6 hiéu chuén riéng cta timg anh thu duoc budc
trén. Dung tin hiéu sao chi méi dé tinh toan cac tham sé Stock dé tinh d6 phan
cuc va goc phan cuc. Dya vao phuong phap nay ta cd thé loai bo cac tac nhan
gdy sai s6 do thoi tiét, nén may, nhifu anh sang tir cac ngudn xung quanh vi
nhimng yéu t6 nay co thé coi s& anh huong 1én céac thién thé trén cling mot birc

anh la nhu nhau.
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Két qua thu duoc sai s6 con kha 16n do it dit liéu boi budi quan sat nay
may kha nhiéu nhiéu loat anh bi mat cac anh & céc gbc khéac nhau. Vi du: anh
& cac goc 0°, 45°, 135° t6t nhung anh ¢ goc 90 © lai ¢ may che ta bit budce
phai loai bo dit li¢u quan sat trong truong hop do.

3.4.2. Quan sat C/2023 A3 ngay 01/11/2024

B C2023-A3-605-0001-0.41t (28.1%) = o x]

File Preferences Contrast View Annotate Measure Edit Process Color Analyze WCS
"C2023-A3-60s-0001-0", 2748x1836 pixels; 16-bit; 9.6MB (WCS=RA-SIP DEC-SIP TAN,CD matrix)

ImageJ X 536.3223 | ImageJY 770.0505 Value 1,788.0000
RA;| 18:01:46.129 DEC:| +03:42:46.30 Peak: 1,880.0000
FITS X: 536.8223 FITSY:| 10664495 | IntCnts: 2,440,704.3099

ﬁ ”ﬂ' ) 'v':'t % .{ W “® n ¢ 4‘ 2 .r)-.’| '

2167 4 29723 37771 4582 52448 60496 68545 7612 B321 9127 98845 10642 115415 124410

[1,552.0000  |min [ 1,726.7071 ) black mean: 1,751.8219 white:|  1,882.1869 max|  13,672.0000/

Hinh 3.6: C/2023 A3 ngay 01/11/2024 va sao hiéu chudn.

Luc nay goc pha cia sao choi 1a 68 °. Chiing ta c6 hai sao khong phan cuc

la Tycho — 2 438-812-1, TYC — 2 434-350-1. Ta sir dung hai sao nay dé tinh ti
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s0 hi¢u chuan va lay trung binh ti s hi¢u chuan nay dé hiéu chuan tin hi¢u sao

choi.

Bang 3.11: Két qua do phan cwe C/2023 A3 01/11/2024.

PAVG (%) | 17,38

P 1éch chuan | 1,59

Sai s6 0,13

Quan sét ngay 01/11/2024 nay ta co hai sao 1am chuan dé hiéu chuan do
d6 chiing ta thay sai s6 thu dugc thap hon nhiéu so voi ngay 25/10/2024. Véi
nhimg budi quan sat tiép theo ta s& cd gang tim kiém nhiéu sao chuan khong
phan cuc dé c6 do chinh xac tot hon. Ngoai ra nhan thay do phan cyuc da giam
hon so v&i ngay 25/10/2024.

Tai budi quan sat nay voi thoi tiét t6t nén thu duogc toi 12 loat anh dat
yéu cau voi chat lugng tot. Ly do cho viée c6 kha ning chup dugc nhiéu loat
anh nhu vy ngoai yéu t thoi tiét tot giup giam thoi gian phoi sang can thiét,
con do thoi gian sao chdi dang trén bau trdi & dai thién vin Quy Nhon dai hon
cac ngay khéc.

Vi thoi tiét tot hon nén thu dugc nhiéu dir lidu didu nay da gop phan dang
ké dé giam sai sb ctia phép do. Mat khac chinh viéc thoi tiét tot do d6 thoi gian
phoi sang can thiét ciia cac tAm anh giam khién sy chénh léch vé thoi gian dé
thu dit liéu ctia cac anh tmg véi cac goc khac nhau giam. Pidu nay da khic phuc

rat nhi€u han ché ctia phan cuc ké loai Polaroid
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3.4.3. Dir ligu C/2023 A3 ngay 04/11/2024

B C2023A3-605-0001-0t (28.1%) = o x 1

File Preferences Contrast View Annotate Measure Edit Process Color Analyze WCS
“C2023A3-60s-0001-07, 2748x1836 pixels; 16-bit 9.6MB (WCS=RA-SIP DEC-SIP, TAN,CD matrix)

ImageJ X 889.2621 ImagelY 1,689.8330 Value 692.0000
RA:| 18:13:28.519 DEC:| +03:53:25.35 Peak: 796.0000
FITS X 889.7621 FITSY 146.6670 Int Cnts 1,006,002.6401

DEERE: %% HBeE K”AQAXY

. La 00

11642 19743 27845 30946 44048 5215 59298 6740 74548 265 20275 9790 106478 116009 12840

[640.0000 fmin [ 712.1048} black mean: 728.1159 white 811.2253 max|  12,:840.0000]

Hinh 3.7: C/2023 A3 ngay 04/11/2024 va sao hiéu chudn.

Luc nay sao chdi dang ¢ goc pha 56°. Vi budi quan sat ndy ta co 4 sao
chuan nhu trén hinh 1a céc sao khong phan cuc dé hiéu chuan sao choi, dic biét
nhat 13 cac sao chudn phan b thanh vong cung phia trude sao chdi do d6 khong
bi 4nh hudng boi bui khi dudi sao chdi gay sai s6 vé phan .

Pay 12 budi quan sat co thoi tiét va didu kién quan sat rat tot nén dé giam

thém sai s0 ta tang thoi gian quan sat & muc t61 da c6 thé.
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Bang 3.12: Dir liéu va két qua do C/2023 A3 04/11/2024.

P (%) PA(°) P(%) PA(°)
S1 0,153 S1 0,151
15,35 -1,90 15,05 -0,40
S2 -0,010 S2 -0,002
S1 0,155 S1 0,163
15,50 -0,35 16,33 -0,52
S2 -0,002 S2 -0,003
S1 0,144 S1 0,162
S2 -0,001 14,40 -0,26 S2 -0,003 16,18 -0,60
S2 -0,005 S2 -0,002
Trung binh 15,94 -1,13
S1 0,132 -
dd 1éch chuan 1,39 1,16
13,27 -3,14
S2 -0,015 .
sai sO 0,08 0,07

Tir bang 3.12 ta thdy d6 phan cuc cua sao chéi tiép tuc giam cung véi sy

gidm cua goc pha. Vai viéc ¢ 4 sao lam chuan va lugng dit liéu 16n ta ¢6 duoc

sai s6 rat nho. Cho thay tinh phu hop ctia phuong phap do.
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3.4.4. Quan sat C/2023 A3 ngay 09/11/2024

B C2023A3-605-0001-0.fit (28.1%)
File Preferences Contrast View Annotate Measure Edit Process Color Analjze WCS
"C2023A3-60s-0001-0%; 2748x1836 pixels; 16-bit 9.6MB (WCS=RA-SIP DEC-SIP, TAN,CD matrix)

ImageJ X 817.9612 ImageJY. 827.0913 Value 740.0000
RA:| 18:28:50.989 DEC:| +03:55:57.66 Peak: 752.0000
FITSX 818.4612 FITSY 1,009.4087 Int Cnts 995,010.9867

R r"EERE

Bex% BBEE QAW

18160 36645 95130 73615 92100 111672 133419 155166 176912 1968609 220406 242153 263000 284

£20.0000 [ min [ 661.4932}black mean: 721.1583 white:| 1,030.8656 max|  28.456.0000]

Hinh 3.8: C202343 ngay 09/11/2024 va sao hiéu chudn

Luc nay goc pha ctia sao choi 1a 48 °. Ta thiy d6 phan cuc tiép tuc giam
theo gdc pha. Sai s6 kha t6t va goc shi ctia cac ngay kha dong nhit cho thiy
tinh chat bui khong dbi trong sudt qua trinh quan sat. Yéu t6 anh huong dén do

phan cyc chinh 1a gbc pha.
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Bing 3.13: du lidu va két qua do C/2023 A3 09/11/2024.

P(%) PA(°) P(%) | PA()
S1 0,120 S1 0,114 11,40 | -0,28
12,02 -1,50
S2 -0,006 S2 -0,001
S1 0,109 S1 0,096 9,64 1,84
10,95 -1,98
S2 -0,008 S2 0,006
S1 0,114 S1 0,122
11,39 -1,73 12,9 -3,83
S2 -0,007 S2 -0,016
P(%0) PA(°)
Trung binh 11,25 -1,23
dd 1éch chuén 0,71 1,49
sai s6 0,07 0,15

Tir bang 3.13 ta thay do phan cuc ciia sao choi tiép tuc giam cung voi sy
gidm cua goc pha.

Céac ngdy quan sét tiép theo s& duoc cap nhat trong phan tiép theo dé
kiém chimg xem nhan dinh trén. Tiép theo day ching ta s& ¢ gang mé hinh

héa phén cuc cua sao chdi C/2023 A3 theo cac md hinh tan xa.
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3.4.5. Moi quan hé giita géc pha va sw phén cuc ciia sao choi C/2023 A3

Nguyén nhan: Sy phan cyc cia 4nh sang sao chdi chu yéu do tan xa cua
anh sang Mat Tro1 trén cac hat bui trong dudi sao chdi. Khi 4nh sang Mat Troi
chiéu vao cac hat bui ndy, chiing s& tan xa anh sang theo cac huéng khac nhau,
tao ra anh sang phan cuc.

Mirc d6 phan cuc: Mirc d6 phan cuc cua anh sang sao choi thay do6i theo
goc pha. Khi goc pha & 90°, tire trai dat, sao choi va mit troi tao thanh mot tam
giac vudng thi do phan cyuc cao nhat. Khi goc pha ting hay giam so véi goc nay
thi 46 phan cuc déu giam. Dudi day 1a biéu do thay doi goc pha theo thoi gian
va su thay d6i do phan cuc ctua C/2023 A3 theo goc pha cuia no:

Goc pha cua C2023A3 theo thoi gian = 2E-05* - 3,4922xC + 238960X° - 7E+09x + 8E+13
90 R*=0,9998

o 58
70 ° 66,2

60 o 565

30 ® 90
2
10

0
23/10/2024 02/11/2024 12/11/2024 22/11/2024 02/12/2024

thoi gian
Hinh 3.9 : S thay déi géc pha trong thoi gian quan Sét.
Tai thoi diém quan sat goc pha ciia C/2023 A3 dang giam dan diéu nay
anh hudng toi:

Cuong do sang cua sao chdi gian tiép do mit phan chiéu anh sang tir mat
troi dén sao choi rdi téi trai dat. Tuy nhién yéu t6 nay khong qua anh hudng téi
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phép do phan cuc. N6 chi anh hudng t61 kha nang quan sat cia kinh thién van
vi goc pha cang giam sé& khién do sang cua né khi nhin ¢ trai dat cling giam
theo. Va téi mot mirc gi6i han chung ta khong thé quan sat dugc né nira.

Mat do vat chat va tinh chat vat chat ma anh sang di qua. Pay 1a yéu to
chinh anh hudng t6i phép do phan cuc. Khi goc pha thay dbi khién cho duong
di 4nh sang di qua cac vung khéc nhau c6 mat do vat chét (bui) va tinh chét
khéc nhau nén d6 phan cuc anh sang ciing c6 su thay doi ro rét.

Sau day 1a bang tong hop s6 liéu vé do phan cuc va goc pha trong sudt qua
trinh quan sat tir 25/10/2024 dén 17/11/2024

Bang 3.14: Bang tong hop d phan cue ciia sao chdi C/2023 A3

Ngay 25/10 29/10 01/11 04/11 09/11 10/11 15/11 | 17/11
pha 80° 68 ° 62° 56 © 49° 48° 42° 40°
AVG | 20,48 19,05 17,07 15,94 11,25 9,76 8,15 7,00
STD
P(%) 1,06 2,11 1,58 1,39 0,71 0,53 0,36 1,14
DEV
Saisé | 0,61 1,50 0,46 0,34 0,22 0,17 0,16 0,30

Do diéu kién quan sat thyc té nén chung ta khong thé thu dugc day du di
lidu theo ting goc pha hay ting ngay dugc, trong d6 thoi tiét 1a yéu té chinh.
Ngoai ra, tai cac ngdy c6 kha nang quan sat thi chat luong anh cia timg ngay
va khung thoi gian ¢ thé quan sat dugc khac nhau dan t6i sy chénh léch ca vé
chat luong 14n s6 luong cua dit li¢u gay su khac bi¢t kha 16n vé sai s6 cia tung
ngay. Dé dé dang quan sat va phan tich ta v& so d6 vé su thay d6i do phan cuc
theo goc pha ctia sao choi C/2023 A3. Sau day 1a biéu do vé sy thay ddi cta do
phan cuc voi gbe pha cta sao chdi C/2023 A3:
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Do phan cuwc ctia C2023A3 theo goc phase
23
21
£ 01/11/2024
1 25/10/2024
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3] 2210/2024
=
o 15
- 0971172024
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- 13
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M 11
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Gdc phase

Hinh 3.10: Sw thay déi ciia @6 phdn cuc ciia C12023 A3 theo gdc pha.

D6 phan cyc thay déi theo goc pha clia C2023 A3 va theo tan xa rayleigh

25
@ 96 phan cuc thay déi theo goc pha C2023A3 @ d6 phan cuc thay déi theo goc pha tan xa Rayleigh

20

Do phan cuc P(%)

04 : | ' '

80 70 60 50 40

Goc pha

Hinh 3.11: So sanh suw thay doi ciia do phdn cuwc theo goc pha ciia C/2023 A3.

Qua biéu d6 ta thiy d6 phan cuc giam manh theo goc pha no tuan theo
biéu thirc phét trién trén tan xa Rayleigh. Muc d6 phan cuc tuyén tinh ctia 4nh
sang tan xa b1 mot hat hinh cau nho:
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- Qsea  1-— cos? 6§ B sin® #

e 1+cos26 1+cos26’ (3.1)[10]

P

Ta thay khi goc pha giam tir 90° vé 0° thi sin?6 giam va cos?6 ting lam
cho gi4 tri phan cuc giam manh vé 0%. Tuy nhién khi cac sao chdi vé goc pha
dudi 20° thi viéc quan sat hau nhu khéng tién hanh duoc.

Két qua trén phu hop véi 1y thuyét vé su thay doi cua do phan cuc theo
g6c pha tuy nhién do diéu kién quan sat ta chi c6 dir liéu ciia né khi goc pha
dang giam tir 80° vé& 40°. Pé so sanh vai dd phan cuc theo tan xa Rayleigh dugc
tinh bang cong thirc 3.1, ta thay goc pha tir 80 © dén 40 ° vao biéu thic va vé
biéu db ctia d6 phan cuc theo goc pha ciia mé hinh nay véi dir liéu thuc té thu
dugc. Duéi day 1a biéu d6 so sanh su phan cyc thay doi theo goc pha xay dung
dwra trén cong thirc (3.1) va dit liéu thuc té.

Qua biéu d6 cho thay tinh phu hgp cao ciia mé hinh tan xa Rayliegh trong
su thay d6i do phan cuc ctua C/2023 A3 theo goc pha. Hay noi cach khac, su
phan cuc cua C/2023 A3 tuan theo tan xa Rayliegh vdi dac trung chinh 1a su
phan cuc cua C/2023 A3 duogc tao ra do anh sang mat troi di qua cac hat bui ¢
kich thudc nhé hon nhiéu bude soéng anh sang [10].

3.4.6. Nguyén nhan gay phén cuc ciia sao chéi C/2023 A3

Su phan cuc cua sao chdi chu yéu duge gy ra boi hai co ché [9]:

- Sy tan xa anh sang mat tro1 béi cac hat bui sao chdi: Khi anh sang mat
tro1 tuong tdc véi cac hat bui trong dau va dubi sao choi, anh sang bi tan xa
theo cac hudng khac nhau. Qua trinh tan xa nay uu tién tdn xa anh sang theo
mot sb phan cuc nhat dinh, dan dén su phan cuc quan sat dugc cua sao choi.
Murc 6 phan cuc phu thudc vao kich thudce, hinh dang va thanh phﬁn cua cac
hat bui.

- Phat xa huynh quang ctia cac phan tir sao ch6i: Mot s6 phan tir trong dam

may sao choi hdp thu anh sdng mat troi va sau do phat lai ¢ cac budc song cu
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thé. Qua trinh nay, duoc goi 12 huynh quang, ciing c6 thé gop phan vao sy phan
cuc cla sao choi, dic biét 13 & céac vung giau khi gﬁn nhan hon.

Su két hop twong ddi cua hai co ché nay phu thudc vao sao choi cu thé va
budc song quan sat. Nhin chung, su tan xa bui chiém vu thé hon.

Sau ddy 1a mot sé yéu t6 bd sung c6 thé anh hudng dén su phéan cuc cia
sao choi:

Hoat dong cua sao choi: Murc d6 hoat dong cua sao choi, duogc do bﬁng
tdc d6 san xuat khi va bui, cling c6 thé anh huong dén @6 phan cuc cta nod. Sao
chdi hoat dong manh hon c6 xu hudng phan cuc cao hon.

Thanh phéan bui: sy phan cuc ciia C/2023 A3 tuan theo tan xa Rayliegh
véi dac chung chinh 1a sy phan cuc cia C/2023 A3 duoc tao ra do anh sang
mat tro1 di qua cac hat bui ¢o6 c6 kich thude nho hon nhiéu budc song anh sang.

Sao chéi duoc phan lam 2 loai dugc danh gia theo d§ phan cuc tdi da:

- D6 phan cuc toi da nho hon 10% s& c6 hai truong hop. Mot 1a sao chdi
c6 vat chat giai phong bui ¢ dudi 1a cac hat Silicate giau Magnesi. Hai 1a ¢6
mot co ché khir phan cuc do phat thai khi ga [9].

- B4 phan cuc tdi da 16m hon 10 %. D6 1a mot sao chdi ¢ vat chat dudi
1a cac hat c6 chira Carbonat [9].

Sao chéi C/2023 A3 trong dé an c6 do phéan cuc tbi da & goc pha 90°
1én t&i hon 27% (tinh theo cong thirc 3.1) do d6 c6 thé vat chat trén C/2023

A3 phong ra méi truong 1a cac hat byi co gdc Carbonat.
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KET LUAN

Pé tai “PHUONG PHAP QUAN SAT THIEN VAN SU DUNG PHAN
CUC KE” thu duogc nhitng két qua sau:

Xay dung phuong phap do dac va xir 1y s6 liéu hudng t6i giam sai s va
khic phuc nhuogc diém cua ting loai phwong phap.

Str dung phan cuc ké polaroid cho két qua tot véi tinh van con cua, v&
duoc ban d6 mau thé hién do phan cuc theo ving tinh chit va mat do vat chat
tai d6. Ttr d6 du doan vé mat do vét chét trong 13i tinh van 16n hon nhiéu so voéi
vung bién.

Str dung phan cuc ké dual beam quan sat cum sao mé IC 1805 cho két qua
pht hop véi cac bao cao trude day ca vé do phan cuc 14n goc phan cuc. Giai
thich dugc nguyén nhan phan cuc va sy chénh 1éch do phéan cuc phia bén trong
va bén ngoai ciia cum sao m¢ [C1805.

Dung phan cuc ké polaroid dé quan sat C/2023 A3 mot sao chdi méi dugc
phat hién cho thay su phan cuc rd rang ctia n6 thay doi theo goc pha. Sy phu
thudc pha phan cuc tdi da tai goc pha 90°, giam dan khi goc pha giam dan. Su
phan cuc cta sao choi nay do su tan xa anh sang khi di qua vung bui khi do sao
ch6i nay phong ra khong gian. Bui khi ndy c6 kich thudc hat nho hon nhiéu
budc song anh sang do do su phan cuc trén C/2023 A3 tuén theo mo hinh tan
xa Rayliegh .

Sao choi C/2023 A3 trong dé an cho thy su phi hop ctia mé hinh tan xa
Rayliegh phu hop véi sy phan cuc cta sao chdi. C/2023 A3 ¢6 d6 phan cuc tdi
da & goc pha 90° 1én t&1 hon 27% - Suy ra tir cong thue 3.1 va tai goc pha 80°
d6 phan cuc 14 20.48% . Do d6 c6 thé khang dinh rang vat chat trén C/2023 A3

phong ra mdi truong 14 cac hat bui cé gde Carbonat.
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