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Day la noi cac ngo1 sao dwrgre sinh ra
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Messier 16, Tru cOt clla sy sing tao.
Tin dung: Kinh vién vong Khong gian Hubble



The Orion Nebula
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Cac hanh tinh trong qua khir:
Mat thworng c6 thé€ nhin thay

Thuy
ngan
Sao Kim
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C6 thé nhin
thdy vao lic
hoang hon
hoac binh
minh

Planetary alignment,
thang 5 nam 2002

* - JUPITER




Heé mat tr@’i ngay nay

N6 dwoc ciu thanh bd&i Mat tri va tat cd cac vat thé
xoay quanh né, dwdi tic ddng cua trong lwc:
= 8 hanh tinh
* Hang tram vé€ tinh tw nhién clla cac hanh tinh
* MOt phan mwoi hanh tinh lun (gitra chung Ceres,
Pluto, Haumea, Makemake va Eris)
= MOt sO lwong khong xac dinh cac vat thé nhd: tiéu
hanh tinh, sao ch@i va transneptunians (manh vun
cla cac qua trinh hinh thanh hanh tinh).




Hé mat trori o dau?

N6 O trong Canh tay
Orion, m@t trong nhirng
Ngan Ha arms.

"Spiral Galaxy, similar to Milky Way"

Dai Ngan ha c6
khoang 200.000 triéu
ng6i sao va dwong
kinh cua n6 1a khoang
100.000 Ly.




Hé Mit tr¢'i nam & khoang cach ~ 25.000 nim
anh sang tir trung tim Thién ha (~ mdt nira
ban kinh) va mat 250 triéu nim dé hoan thanh
mOt vong quay quanh trung tAim. Tdc dd 1a 220
km/s (800.000 km/h)

M6 hinh Dai
Ngian ha, ttr cac
quan sat hong
ngoai cla Spitzer
(2005); Thién ha
cla chang ta la

mQt vong xoay co
rao chan.



Sw hinh thanh hé miit troi

* Theo Iy thuy€t tiéu chuan, khodng 4,6 ~?' P ) .
ty nim trirdc, hé mat troi dwoce hinh "y |
thanh tlt sw co lai hip dan clia mot
dam may khi va bui gitra cac vi sao. Sy
sup d6 clia dam may bat diu tir mot
nhi€u loan manh (c6 thé la mOt vu no
siéu tan tinh), khi€n Iwc hdp dan vwot ———
qua 4p sudt cla khi. =

*

= Su bao toan d0ng lwong géc lam cho tinh van quay ngay
cang nhanh hon, phéng ra va tao ra mOt protosol O trung
tam cla no, va mot dia khi va bui tién hanh tinh xung
quanh no.



Sw hinh thanh hé mat trori

e Trong dia ti€n hanh tinh ngrng

tu cac hat nhan ran nho .
(planetesimals), sau d6 dwoQrc -
tich lity b&i mOt qua trinh boi tu

dé tao thanh cac hanh tinh. -

® Ly thuy€t titu chuan dweocmoé ta d vy,
trén dwore chap nhan vi da tim thay,
thong qua hinh anh v6 tuyén c6 do
phan gidi cao, cac hé thOng tién
hanh tinh xung quanh nhiéu ngdi
sao tre va do kha niang giai thich sw
hinh thanh cac hanh tinh trong cac
hé thong do.




Nghién ctru hé mat trori g

Mat tr@i tap trung hon 99, 8%
khdi lwong ciia SS, trong khi
98% d0ng lwgng g6c dwgre tim

thdy trong cac chuyén ddng quy

dao clla cac hanh tinh.

Hién tai, viéc nghién cltu cac
thién th€ trong hé mat tr@i
dworc thwwe hién tlr Trai dat, ma
con thong qua kinh vién vong
khong gian, glri cac stt ménh
1én vii tru va tham chi ha xulng
bé mat clla no.

‘ (67P/Asteroids)
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NgOi sao cua chung ta: Mat troi

oV &i tuoi 4.600 triéu nam,
Mat tr@i xap xi gilra vong
dori cua no.

eMOi gily, trong 15i Mat
tr0’i, 4 tri€u tan vat chat
dwo'c chuyén doi thanh
ning lwong, tao ra mot s
lwgrng 10'n neutrino,
positron va birc xa.

74% Mat trori la H,
25% 1a He, phan con
1ai 14 cac nguyén t6
ndng nhat.
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—. luminosity (solar units)
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Vong dori cua Mat trori

Trong vong 5.000 triéu nidm, Mat tr¢ri sé phOng 1én
va tr® thanh m@t sao khong 106 dd. Sau do, né sé truc
xudt cac 10’p bén ngoai, tao ra mOt tinh vin hanh
tinh va 0’ trung tAm sé c6 mQt ngdi sao nho goi 1a
sao lun trang, sé tir tir ngudi di.

Life Cycle

Of the Sun Now Red Glant Planetary Nebula

Gradual Warming

White Dwarf ...

L 1 1 1 1 1 1 ] ] 1 1 l 1 1 1
Birth 1 2 3 4 5 6 7 8 9 10 1" 12 13 14

In Billions of Years (approx.) Sizes not drawn to scale



Cac hanh tinh

Trong SS, mét "Hanh tinh* D6 1a mot thién thé:
. N6 ndm trén quy dao quanh Mt troi.
. N6 c6 dd khdi lwgng cho trong Iwe tw clia né (1a mot trung tAm

. Iwc lwong) d€ ap ddt chinh né vao cac lwe gan két clia mOt clrng nhac
. co thé dé n6 gid dinh mot hinh thitc trong thuy tinh
. Can bang (gdn nhw hinh ciu).

. N6 da don sach cac vat thé khac trong khu virc 14n can doc theo qui dao clia né.
M@t co’ thé chi dap trng hai tiéu chi dau tién, va dé 1a
khong phai 1a vé tinh, dwgrc phan loai 12 m0t "Hanh tinh lun".

M@t co’ thé chi dap trng cac tiéu chi dau tién, va d6 khong phai 1a
mOt vé tinh, dworc goi 1a ""co’ thé nhd (hodc co’ thé nhd) clia SS."
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Gi0i han cua Hé Mat troi

Tat cad cac quy dao hanh
tinh nam trong ¢ Y onne

Heliosphere, mQt vung
khéng gian chira tw y
tru'O’ng va plasma (" g}o
c6 ngudn gdc mat tro\

Hehopause 1a gidri han\
cua Heliosphere, nori gio
mat tr0’i hg’p nhat v&i
moéi trwong lién sao.

nhat tam hon 100 A.U.



Earth shown
for size comparison

C

i. Torres

Magnetopausa

Cinturones de Yan Allen

o




Méi trwo'ng li€én hanh tinh
Mat tr0ri phat ra birc xa dién tw va gié mat trori
(mOt dong chay lién tuc cla cac hat tich dién,
plasma).

Diéu nay tiéu tan v&i tdc d0 1, 5 triéu km / h, tao ra
nhat quyén, mdt bau khong khi t6t tam toan bd SS 1én
t0i khoang 100 A.U., danh dau nhat ky.



Tw trw0'ng cla Trai dat bao vé bau khi
quy€n khoi gi6 mat trdri va tao ra clrc quang
(phwong bac va austral)

| ‘ | ?‘1 s‘r ' ;

Nhat quyén dam bao bao vé modt phan SS clia cac
tia vii tru, bao v€ manh hon trong cac hanh tinh ¢6
tl trro'ng.



"Theri ti€t vii tru" dang theo do6i 24 gior

& SpaceWeather.com -- News and information about meteor, showers, solar flares, auroras, and near-Earth asteroids - Mozilla Firefox
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AURORA ALERTS SUBMIT YOUR PHOTOS! 3D SUN CONTACT US SUBSCRIBE FLYBYS SCIENCE@MNASA

ﬁWhat's up in space Tuesday, Mar. 29, 2011

archives

Metallic photos of the sun by renowned photagrapher Greg arch

Solar wind Fiepal bring together the best of art and science. Buy one or a
speed: 347.4 kmisec whole set. They make a stellar gift.

density 1.1 prutnnsfcm3

explanation | more data _ . .
Updated: Today at 0546 UT SOLAR RADIO STORM: Did you know sunspots can make noise? Consider the

following: "Cwver the past fewr days, | have been recording a sustained =olar radio
X-ray Solar Flares storm at 180 MHz " reports amateur radio astronomer Thomas Ashcraft of New
B-hr max: B8 0032 UT Mar29 Mexico. "It consists of Type | radio bursts and sounds like acean surf. Here is an
24-hr: B8 0032 UT MarZ9 audio sample from March 27th at 1930 UT. The sun seems to be entering a new HDHEF‘JD,},E o
explanation | more data phase of dynamism." -
Updated: Today at: 0500 UT

Fadio emissions like these are caused by plasma instabilities in the sun's
Daily Sun: 28 Mar 11 atmosphere above sunspots. With the sun becoming 'radio-active,' it's no 4

METALLIC FHOTOS 29

coincidence that sunspaots are emerging in abundance. Leading the way is
behemoth active region AR1176, shown here in a photo taken yesterday by Larry
Alvarez of Flower Mound, Texas:

Averted Imaginatio

ASTROPHOTOGRAPH




Cac hanh tinh

8 hanh tinh SS clia ching ta c6 thé dworc chia thanh:

* 4 Hanh tinh Trai dat, & khu virc trong ciing (Sao Thily, Sao Kim, Trai dat
va Sao HOa). D4, v&éi mat dd xap xi tir 4 dén 5 g / cm3.

* 4 Hanh tinh khdng 16, & khu virc ngoai cung, lan lwo't dwegc
chia thanh:

* Ngw@i khong 16 khi: Sao MQc va Sao Tho. Giau hon trong
H va He, v&i thanh phan h6a hoc twong ti nhw ning
lworng mat troi.

* Ngwroi khOng 16 bing: Sao Thién Vwong va Sao Hai
Vwong. Nwé'c da chi€m wu thé ddi véi khi. Thanh phan
héa hoc clla n6 khac rdt nhi€u so v&i ning lwgng mat troi.

* Cac hanh tinh khOng 16 nhe ho'n cac hanh tinh trén mat dat,
vOoi mat d0 tir 0,7 g / cm3 (Sao Tho) dén 2 g / cm3.



Cac hanh tinh khOng 16 da hinh thanh trén
thang thori gian theo thir tw 10 tri€u nim (cac
hanh tinh trén mat dat da hinh thanh trong
khoang 100 triéu niam).

Chiing khéng dworc hinh thanh "tai cho", c6
mOt s di clt giy ra b&i sw trao d0i dOng
lwong goc gilta cac hanh tinh khong 16 dang
hinh thanh va cac hanh tinh bl quét sang cac
khu virc khac clla SS hoac bi day ra khoi SS



Hé thOng Trai dat-
Mat trang, dwgc
chup b0 tau vii tru
Galileo, trén dwong
dén Sao Méc (1998)



Thang Tw 12, 1961
7 Chuyen bay vong

‘ & #quanh Trai dat dau

¥ tién ban
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Miéng nui Itra quan trong nhat 1a "Liru virc
Caloris" (dwong kinh 1.500 km): taic ddng bat
nguoln tl¥ no tao ra séng pha v’ bé mat & cac
doi cwrc (anh).




Tién d0ng cla
diém can nhat cila Sao Thily

Ti€n sai clla di€m cdn nhit
cla Sao Thuy nhanh hon cac
dw doan clla co’ hoc thién thé
cO dién clla Newton.

Sw ti€n b0 clla diém cin nhit d6 dia dwo'c dw doan
b&i Thuy€t twworng d6i tOng clia Einstein.

D6 12 do dd cong cua khong gian do Mat tr¢i giy ra.
P6 1a mdt bang chirng dit khoat clla Ly thuyét d6.




Quan sat trén
Trai dit bang
kinh vién vong
nho
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Sao Kim va Sao Thién

Vwong 1a nhitng hanh tinh {0
duy nhat c6 chuyén ding b
ngwoc (chung tw quay theo o
hwong ngwwgrc 1ai vori cach |
chang xoay quanh Mat tr0ri)

P a9

eNim sao Kim = 224 ngay Trai dat

eNgay sao Kim = 243 ngay Trai dat.
Hon ho'p CO2 va cac dam may sulfur dioxide day ddc tao
ra hi€u (rng nha kinh 16'n nhat clla toan bd SS, v&i nhiét
d0 dat 460 d6 C, cao hon so v&ri Sao Thuy.

Ap sudt khi quy€n gp 100 IAn ap sudt Trai dit, cé6 maiy va
co 1€ 1a mwra axit sulfuric.



Venus Transit

Khi sao Kim di qua giﬁ’a&
tr0ri, bong cia n6 di qua di

Béi vi 0 nghiéng clia quy dao sao
Kim xdy ra hai 1an trong 8 nim va
l1an ti€p theo mat ho'n mOt th€ ky
(105, 5 hodc 121, 5 nim).

Vao thing 6 nim 2004 va thing 6 nim 2012, nhitng *
IAn cubi cting di di€n ra. S& khong c6 mot cai nie %N

khac cho dén ngay 11 thang 12 ndm 2117

A



N6 c6 mOt bau khong khi t0t,
bao gdm chi yéu 1a CO2. Ap
sudt khi quyén bang mot

phan tram cula Trai dat.
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NguOn cam hitng cho nhi€u tic gid khoa hoc
vién twdng ("'ngw®i ngoii hanh tinh" = "Sao
Hoa'"), do "canali" noi ti€ng diro’c quan sat b&i
Giovanni Schiaparelli vao cu6i thé ky 19: thuat
ngilt nay dwoc dich sang ti€éng Anh 14 "kénh dao"
nhw thé ching 12 cong trinh clia con nglrdi.

Mau d0 cua né 12 do oxit Fe (hematit), dworc tim
thdy trong cac khoang chat bé mat
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C6 nhirng diu vét chi ra rang c6 nwdc trén sao Hoa.

Nuwd'c bay gidr c6 thé bi dong
bing trong long dat.




Nhw trén Trai dat,
cO cac tram trén Sao
Hoa vi truc quay
nghiéng so vOi mat
phang quy dao va vi T g
cac hanh tinh di e northern hemisphere

SEASONS on MARS

chuyén xung quanh | N6 6 hai
Mat trori gitt khong :
doi bing va CO2
d0 nghiéng cua S c6 phin mo
truc. | tOng thay d .
theo muag AL B
~:§ e :

chOm bing,

Nam Cwc sao HOa



Curiosity on Mars (2004-nay): mot lich st
thanh céng cla khoa hoc va cong nghé: mot
phong thi nghiém vi sinh

Selfportrait
Oct 21st,2012




Thong tin chi ti€t: d€n sao HOa vao ngay 28 thang 11 nam 2018

InSight (Thim do ndi that bang cach st dung diéu tra dia chin,
tric dia va truyén nhiét,)

MUC TIEU: dat mot
robot dia vat ly, dworc
trang bl cac cong cu
cong nghé cao dé nghién
cltu bén trong, long dat,
truyén nhiét va chuyén
dong clla dat sao Hoa va
phan tich s ti€n hoa dia
chat ban dau clia hanh
tinh.

| Firstlight of InSight
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at trang. Nam

1 sat thay 4 trong s0 ching

eas". Cling nim do, Slmon Marius



Auroras, anh chup b0 Kin
vong Hubble

' 0 1é c6 mot 5
.am—kl’rm—ltm ng Trai dat.

Hé théng nhan



Tho Tinh

Hanh tinh it day dac hon cua
88,

N6 c6 hon 60 mit tring va mot s0 trong sé chiing nam
gilta cac vong, t0 chirc linh hoat hé th6ng, ching dwoc
g0i la "vé tinh chin ctru"



Hé thdng nhan, dworc hinh thanh bdi
bui va nhitng manh bing rdt nhd

Cwc quang
trong Sao Tho,
fhoto bori
Hubble

Kinh vién vong
Khong gian




* Sao Tho c6 ho'n 60 vé tinh nhirng 7 vé tinh du
16'n @€ c6 hinh cau.

= Titan 14 1&'n nhat (16'n ho'n Sao Thily va Sao
Diém Vwong) va la ngir@i duy nhat trong SS
c6 bau khi quyén day dac.




Str ménh Cassini—]-‘ens

Dau do Huygens
gidm dan trén Titan
(tam nhin ngh€




Sonda Huygens trén Titan
(Anh toan canh dAu tién, 2004)




Anh cudi
cung trén
bé mat
Titan, tau
tham do
Huygens




Uranus

Truc quay cla né
thwc t€ nam trong
mat phang dich thuét
cla n6

2027 Solsticio




Hé thOng vanh dai
cua Sao Thién Vwong
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Sao Thién Vwong c¢6 it nhat
27 vé tinh tw nhién.

Hai cai dau tién dwgc phat
hién boi William Herschel
vao nam 1787: Titania va
Oberon.




Belinda »

Cac vé'tinh cua Sao Thiéfn o
~ Rosalind Anillo Epsilon Puck

Vwong gaaag tén clla cad/ nir
ch
. .

\ Portia

| Bianca

Desdémoﬁa
Cressida
¢ Julieta
Urano - Julio 28, 1997 HST « NICMOS

PRCg7-36a * November 20, 1997 « ST Scl OPO
E. Karkoschka (University of Arizona Lunar & Planetary Lab) and NASA



la N6 vO'i st hién di€n clla metan trong khi
quy€n, hap thu mau dé va hdng ngoai.



Sao Hai
ll-’ g;rtzt‘;r;osphere.

_— Atmosphere

(hydrogen, helium,
methane gas)

2 Mantle

(water, ammonia,
methane ices)

i - Core

(rock, ice)

Ngwr i ta tin rang né6
c6 16i ran clia silicat
va sat, gan bang Trai
dat.

Phia trén 16i 14 moOt
10p vO bing, khi
métan, H va mot it He

-

- N6 c6 mOt s6 vong

t0i, khong 13 ngubn



Clyde Tombaugh, g 15
phat hién ra Sao | oAy £ A
Diém Vrong vid _m o e
ngay 18 thang 2 b M i PP
nim 1930. Y.
’ - b
.Y
: . . '
Hinh anh phat

hién. (1930)




Sao Diém Vwong qua
nhé dé lam xao trOn
quy dao cua Sao Hai
Vwong da 1au dé phan
b0i sw hi€én dién cla
n6, bat ké Lowell da
tinh toan nhiéu nhw
th€ nao dé xac dinh vi
tri cua nd. Clyde
Tombaugh tim thay
Sao Diém Vwong
(cwong dd ~ 13,5)
chup anh mot cach c6
hé thdng may bay clla
SS.

90°

180°

270°

Pluto Faces

Hubble Space Telescope « ACS/HRC

NASA, ESA, and M. Buie (Southwest Research Institute)

STScl-PRC10-06a



Hé thong sao Diém
Pluto System = February 15, 2006 Vll’O’/g,_Z()ll 2012

Hubble Space Telescope = ACS/HRC
//A ‘\\____
MNix

Kerberos

Hydra
“+ Nix
* Hydra
NiX
@
Cerb@ls Estigia
Pluto
Hydra . @

NASA, ESA, H. Weaver (JHU/APL), A. Stern (SwRI), P
and the HST Pluto Companion Search Team Ch aron
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Chuyén bay clla Sao
Diém Vwong
(Thang Bay 14, 2015)
Bau khong khi mé
nhat clla nito: dwoc



Kham pha Eris

Planeta enano Eris y satélite Dysnomia. Agosto 30, 2006.

HST « ACS/HRC

-

Eris

-

A

Dysnomia

50,000mi
70,000km 17

Orbita de
Dysnomia

;|

NASA, ESA, and M. Brown (California Institute of Technology)

STScl-PRC07-24



Cac tiéu thé cila Hé Mat Tro'i

Chung 1a tan dw cla s b6i tu hanh tinh.

Chutng bao gdm cac quin th€ ti€u hanh tinh, sao ch0i va cac vat
th€ ngoai sao Hai Virorng da dang.

C4c ti€u hanh tinh vé co’ ban 12 da va kim loai, trong khi sao choi
12 nhitng vat thé mOéng manh va x0p hon, dwg'c hinh thanh chii
y€u b&i bing (chll y€u la nwdc) va cac hat bui.

Phin 1&'n cac ti€u hanh tinh nam trong mdt khu virc gilta quy dao
clla Sao Hoa va Sao MQc, dworc goi 1a ""Vanh dai chinh ti€u hanh
tinh".

Cac vat thé ngoai Sao Hai Vwong sé chira mQt lwgng biang dang
k€ va nam trong mdt khu virc nam ngoai quy dao clia Sao Hai
Vwong, dworc goi la "Vanh dai Transneptunian' (hay Vanh dai
Kuiper, d€ cong nhdn mot trong nhitng ngwdi dau tién dw doan
sir tOn tai cla no).



Asteroids Main Belt

"Trojans” :

- N "2 Ay .t
eVenus % RIS

. el
® Mercury'
L J

- &

® Jupiter

“Greeks"

There are hundreds of thousands or millions, and the total
mass would not exceed one thousandth of the Earth.



Kich thwéc clia cac ti€u hanh tinh dao dong
tlr vai trim km dén mét va cac phin s0 clla m.

Ceres e

DPworc phat hién vao nim 1801 b&i
Giuseppe Piazzi, d6 la

dwo'c coi 12 mOt hanh tinh cho dén khi
1850 khi nhiéu ngwdi khac

Cac doi twerng twong tw da dwwgre tim thay.

N6 1a co’ thé 1'n nhit clla
vanh dai ti€u hanh tinh, v duy nhat
Mot trong s0 d6 dwgc liét ké trong

2006 1a mét hanh tinh lin. Vé&i dwong kinh gan 1.000
km, n6 da 1&'n dé trong lwrc
clla n6 tao cho n6 mot
hinh cau.




TAat ca cac ti€u hanh
tinh khac dwo'c coi
1a cac thién thé nho,
khong déu, mac du
mOot sO trong sO
chung nhw Pallas va
Vesta c6 thé dwoc
phan loai 1a hanh
tinh ltiin n€u chung
dat dén trang thai
can bang thilly tinh

21 Lutetia

253 Mathilde

243 Ida
243 Ida 1 Dactyl

433 Eros

951 Gaspra

2867 Steins

25143 Itokawa



HO chira cla cic co quan nhoO trong SS

Cac ho chira 12 nhitng khu virc tirorng ddi 0On dinh, no’i cac vat thé

c6 thé tOn tai trong th@i gian two'ng dwong v&i tudi SS, cho dén khi

mot s6 Iwrc nhi€u loan thay d6i quy dao ciia chiing.

Co6 ba ho6 chira 16'n trong SS:

* Vanh dai ti€u hanh tinh chinh Cac quan thé khac sé dén tir khu
virc niy, chang han nhw cac ti€u hanh tinh ti€p cin Trai dat
(dworc goi 1a NEAS theo tir viét tat trong ti€ng Anh).

* Vanh dai Transneptunian. D4y 12 khu virc ma cac sao chdi thoi
gian ngan dén tir.

e Pam may Oort. N6 c6 st phan b hinh cau va dwgc hinh thanh
b&i cac hanh tinh déng biang bi quét ra bdi cac hanh tinh khong 16
trong qua trinh hinh thanh SS. Nh¢ nhi€u loan do sw di qua gin
clla caAc ngdi sao hodc dam may phan tit khong 10, hoac thiy triéu
thién ha, quy dao clia m@t s0 vat thé nay cé thé thay doi léch vé
phia bén trong SS, bi€n thanh sao chdi thai gian dai.



Dir liéu tai ngay 17 thang 4 nam 2019.
Ngu6n: NASA/JPL https://ssd.jpl.nasa.gov)

o TOng sO ti€u hanh tinh da bié€t: 798.130. Bao gOm:

o Main belt: 705,913

Troyan clla Sao MOc: 7.236
Ti€u hanh tinh c6 quy dao bén trong sao Hoa: 3.573
NEA: 19.996
o ‘Ti€u hanh tinh nguy hi€ém mot phan (PHA): 1.973
o Sao choi:
o Hinh elip: 420 chu ky dai (P>200 nim) + 860 chu ky ngén (P<200
nam).
o Parabol: 1.837
o Hyperbolic: 347 (origen ngoai hé mat trori)

o Ngwoi xuyén sao Hai Vwrong (TNO): 3.218

o O O



Vanh dai Transneptunian va dam may Oort

Pluto’s orbit

Orbit of binary

The Oort cloud
(comprising many
billions of comets)

Credit: NASA

Kuiper bel
98 \W\W31

t object

Ngwoi
Neptunia
chuyén gidi

Nhirng
hanh tinh
10'n nhat
la cac
hanh tinh
Iun



Largest known trans-Neptunian objects (TNOs)

Styx Dysnomia
Kerberos £ e = Namaka

~ - Nix S/(zzsoos) 1
A

' »

Charon
A

Hi’ |aka
Pluto Eris Haumea 2007 OR,,
2 Weywot Vanth ACKRe

& : . @ 4 ®
) s i ( =

Makemake Quaoar Sedna 2002 MS, Orcus Salacia

2000 km

Credit: NASA



Sao choOi

0 La nhirng vat thé nho vai
km, dworc 1am chil yéu bang
vat liéu dé bay hoi (nwdrc

_ da, carbon dioxide, metan,

£ AWeSE: 1976 amoniac, v.v.) va cac hat bui.

e d Khi chung dén gan Mat troi,
ching c6 thé dwgc nhin
<l e thay.

S il 0O Nguwoi ta cho rang H20

L trén Trai ddt co6 thé dén tir

chung.

Hale-Bopp, 1997




® Nhin chung, sao chdi c6 quy dao kha 1ap di.
Nhirng ngwr @i trong thoi gian dai c6 d0 nghiéng
ng?iu nhién va c6 thé c6 quy dao nglrg'c hoac
trirc ti€p: nhitng ngwdi trong th&i gian ngan co6
d0 nghiéng n6i chung nho va quy dao cua ching
1a trwre ti€p.

’

e Khi ti€p can Mat tr0i, bing bé mat clla sao chj
dwgc thang hoa tao ra h6n mé hoac "toc" va
"duobi': dudi bui dwoc hinh thanh b cac hat
bui do khi kéo va dubi ion dwo'c hinh thanh bdi
cac nguyén tl* va phan tlr ion hoa twong tac vori
gi6 mat tr0ri. Pudi b0t cong, trong khi duéi ion
mau xanh lam hwéng thang va d6i dién véi Mat
trori

Comet’s orbit

Perihelion



Halley: sao ch0i ndi ti€ng nhat

N6 dworc dat tén dé vinh danh Edmond Halley,
ngrdri da dw doan cach ti€p can clia 6ng véi Mat
tr0ri, ap dung DPinh luit hdp dan phé quat va tinh to?
nhiéu loan. Halley khéng thdy dw doan ctia minh
dworc xac nhan.

N6 trd 1ai sau moOi 76 nim.

1y

Distance: 3625 km
Time to encounter: B2 sec

Nim 1986 12 sao ch0i dau tién dirg’'c mdt tau thim do ghé thim:
Giotto. N6 chup anh hat nhan.



Nhiém vu Rosetta: cham tran gan v@i sao
ch0i 67P / Churyumov-Gerasimenko

67P surfacer,.

N
=gl

f5¢

Philae ha canh xudng sao chdi vao ngay 12
thang 11 nam 2014 .,

Rosetta

@ esa

Philae a
;:*( L &
“ Nucleus Activity
(Sept. de 2014)

rosetta

1.5 km

wWww.esaint

Camera OSIRIS/ESA



Cac hé hanh tinh khac



In 1995 the Swiss astronomers Michel Mayor and

Didier Queloz announced the detection of an
exoplanet orbiting 51 Pegasi.

eMASEWII 2073343552054

_I
-"/

S 77Bmas
SOAU 70 e

2M1207b directly imaged (ESO)

[ This star and its
planet were baptized
as Helvetios and
Dimidio in 2015, after
a public vote
promoted by the IAU.

1st photo of an extrasolar
v planet around a brown drwaf
2M1207. March 16, 2003



Exoplanet Discoveries Through the Years

8

B Kepler (March 2009), is
R = P G Do | NASA's first mission to
find potentially habitable
2" planets, the size of Earth.
2" On May 10, 2016, he
Liiirssreressi8 50 announced the largest
T ke TR 1 exoplanet collection for
Kep'“’i'iL?ﬂ?Li A which news is available.
s 59 A’ Out of a total of about
= 5,000 candidates, more
& oo bl than 3,200 have been
i verified, and 2,325 of these
| _. . -.- were discovered by the

CredicNASAT B R D y Kepler telescope.



Since 2018, the
NASA satellite
"Transiting
Exoplanet Survey"
will use the same
method as the
Kepler telescope to
monitor 200,000
nearby bright stars
and search for
planets, especially
the size of Earth or

greater (the super
Earths).




How many stars have planets?

How many of those planets are habitable?

In how many developed some form of
life?

Questions that astronomy
seeks to answer



Many Thanks
for your attention!
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