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= Hiéu dwoc Y nghia ciia cac gia tri dai so
dwoc ghi trong bang so liéu vé cac hanh tinh
trong hé mat troi

= Hiéu dwoc nhirng tinh chat dic tru’ng cua
cac hé ngoai hanh tinh




Hé mat troi

Chuing t6i tim kiém cac mo 7%
hinh day hoc cung cap cho : 5
nguwoi hoc cac thong tin thay £ J\ {*5

vi m6 hinh tha cong , my ‘

thuat




Dua trén ngi dung

Chung tdi mudn tao ra
nhirng M6 hinh ma é dé
biéu thi dwgc nhirng kién

thire khoa hoc cu thé




Hoat dong 1: Khoang cach so voi Mat Troi

Sao Thuy 57 900 000 km | 1 6cm| 0.4 AU
Sao Kim 108 300 000 km | i 11cm| 0.7 AU
Tréi Dat 149 700 000 km | | 15cm| 1.0 AU
Sao Hoa 228 100 000 km | i 23cm| 15AU
Sao Moc 778 700 000 km | |

Sao Tho 1430 100 000 km |
Sao Thién Vwong | 2 876 500 000 km

143cm| 9.6 AU
288 cm| 19.2 AU

450 cm| 30.1 AU
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Sao Hai Vwong 4 506 600 000 km




Hoat dong 2: M6 hinh ban Kinh

Mit Troi 1392 000 km pE=) | 139.0 cm
Sao Thity 4 878 km |Imm) 0.5 cm
Sao Kim 12 180 km [im=) 1.2 cm
Trai Dat 12 756 km |[Z2) 1.3 cm
Sao Hoa 6 760 km |I==) 0.7 cm
Sao Mjc 142 800 km [I=z) 14.3 cm
Sao Tho 120000 kmiI==) |  12.0 cm
Sao Thién Vwong 50 000 KM == 5.0cm
Sao Hai Vuong 45 000 km 4.5 cm




Hoat dong 2: M0 hinh ban kinh

Mt chiéc 40 thun véi hoa tiét thé hién sw
chénh léch vé Kich thwéce ciia cac hanh tinh




Hoat dong 3: Kich thwoc va khoang cach so voi

Mat Troi

Mit Troi 1 392 000 km pm) | 25cm

Sao Thiy 4878km 57900000 km =N | 0.1cm | 10m
Sao Kim 12 180 km | 108 300 000 km ”[:> 0.2cm | 19m
Trai Pat 12 756 km | 149 700 000 km mﬂ 0.2cm 27 m
Sao Héa 6760 km 228100 000 km | 0.Lcm | 41m
Sao Mc 142800 km | 778700000 km ) 2.5cm | 140m
Sao Thé 120000 km | 1430 100000 km == | 2.0cm | 250 m
Sao Thién Vwong| 50000 km | 2 876 500 000 km ﬂ[:> 1.0cm | 500 m
Sao Hai Vwong | 45000 km | 4506 600 000 km IE=) 10cm  s00m

Theo ding ti 1é md hinh trong nha truong chic chi téi dwoe Sao Hoa
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Hoat dong 4: Mo hinh héa véi nhirng do
vat thuwong ngay

Sun / Mat Troi Washing machine/ May giat
Mercury/ Sao Thuy Caviar egg/ Trirng ca mudi
Venus/ Sao Kim Pea/ Hat dau

Earth/ Trai Pat Pea/ Hat dau

Mars/ Sao Hoa Pepper grain/ Hat tiéu .
Jupiter/ Sao Moc Orange/ Qua cam

Saturn/ Sao Tho Tangerine/ Qua quyt
Uranus/ Sao Thien Vwong | Chestnut/ Hat dé

Neptune/ Sao Hai vrong Chestnut/ Hat dé




M6 hinh cac hanh tinh tai thanh phé Metz (Pha

" ® Mercure - Square Boufflers
@ Venus - Place Saint-Martin
@ Terre - Place Saint-Jacques
@ Mars - Place Sainte-Croix
® Jupiter - Abords de IArsensl :
® Saturne et ses anneaux - orte Serperc
@ Uranus - Square Mondon
® Neptune - Square Mangin
9 Pluton - Place SaintThiébaul
.
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Hoat dong 5: M0 hinh thoi gian

= € =300 000 km/s
Khoang thoi gian dé anh sang truyén tir Trai Pat téi Mt Tring |a:
t = Quang dwong tir TP t6i MT/c = 384 000 km /300000 =1.3s

Trao déi lién hanh
tinh thong qua video
bang cach nao?




Anh sang Mit Troi can bao lau dé ...

Sao Thily 57900000 km  ymw) 3.3 pht
Sao Kim 108 300 000 km | IE5) 6.0 phut
Trai Dit 149 700 000 km | "= 8.3 phut
Sao Héa 228100000 km | E5) 127 phat
Sao Mc 778 700 000 km X)) 43.2 phit
Sao Thé 1430 100 000 km | IE2)  1.32 gidr
Sao Thién Vwong 2 876 500 000 km TEE) 2,66 gidr
Sao Hai Vwong 4506 600 000 km | 155

® \
4.16 gi0 5=
e .
% *




Hoat dong 6: Mat Troi nhin tir cac hanh tinh khac

s oo=tan o = -
Ban kinh Mt Troi / Khoang cach tir hanh tinh dén Mt Troi =
/00 000/150 000 000 = 0.0045 radian = 0.255°

m Tir Tréi Dat, Mt Troi co s6 do 2 o = 0,510




Hoat dong 6: Mat Troi nhin tir cac hanh tinh khac

] Tlr Sao Hoa
Tw Trai bat
Tw Sao Kim

O = i

Tl Sao Thuy N A | Tl Sao Hai
s A’ Tw Sao Thién
TUr Sao Mdc Tir Sao Tho Vuong

o

Vuwong




Hoat dong 7: M6 hinh vé khoi lwgng riéng

Mt Troi 1.41 g/cm? ”[j> Sulfur (1.1-2.2)
Sao Thiy 5.41 g/cm3 ﬂ[ﬁ Pyrite (5.2)
Sao Kim 5.25 g/cm3 ﬂ[j> Pyrite (5.2)
Trai Dat 5.52 g/cm? ﬂ[:> Pyrite (5.2)
Sao Hoa 3.90 g/cm? ﬂ[:> Blende (4.0)
Sao Mjc 1.33 g/cm? ”[j> Sulfur (1.1-2.2)
Sao Tho 0.71 g/cm3 ”[j> Pine wood (0.55)
Sao Thién | 1.30 g/em? |IEEL) | Sulfur (1.1-2.2)
Vuong

Sao Hai 1.70 g/cm? j> Clay (1.8-2.5)

Vuong




Hoat dong 8: M0 hinh phang

m Cit cac manh giay c6 kich thuéc 35 x
1cm

m Gan cac manh giay trén vao 1 cai que
co ch1eu dai 50cm va duong kinh lcm.
Phan phia dudi cta cac manh glay duoc
gan long dé dam bao ching co thé di
chuyén dé dang doc than que

n Xoay tron cai que gitra hai Iong ban tay
cua ban that nhanh theo ca 2 hudng.
Lic nay, ban co thé thay luc ly tam da
khién cho c4c manh giay bi bién dang.
Tuwong tu, caAc hanh tinh cua ching ta
cling bi bién dang theo cach nay.




Hoat dong 8: M0 hinh phang

Hanh Tinh (ban kinh quy dao- ban kinh
cuc)/ ban kinh quy dao

Sao Thuy 0.0

Sao Kim 0.0

Trai Dat 0.0034

Sao Hoa 0.005

Sao Moc 0.064

Sao Tho 0.108

Sao Thién Vwong 0.03

Sao Hai Vuong 0.03



Hoat dong 9: M0 phong chu ky quy dao

3 Gan mét vat ning Vao mot dau
cia 1 soi day thurng va nim chat
dau con lai. Quing sei day qua dau
ban

0 Khi ban tha dan se¢i day, vat ning sé
can nhiéu thoi gian hon dé di hét 1
chu ky theo quy dao

0 Khi ban 1am s¢i diy ngan lai thi

khoang thoi gian nay ciing sé ngan di




Hoat dong 9: Dir liéu vé quy dao Trai Pat

Toc d§ quy dao trungbinhv=2zR/T

Véi Trai Pat
v = 2x X 150 x 106/365
v =2 582 100 km/ngay = 107 590 km/h = 29.9 km/s

(Van toc quy dao trung binh ciia M:it Troi xung quanh tam
thién ha la 220 km/s hay 800 000 km/h.)




Hoat dong 9: C4c dir liu vé quy dao

Hanhtinh  Chu ky quy dao Khoang cachso  Téc do quy Téc do quy

(ngay) voi Mat Troi dao trung dao trung

(km) binh (km/s) binh (km/h)

Sao Thuy 87.97 57.9 x 108 47.90 172 440

Sao Kim 224.70 108.3 x 108 35.02 126 072

Trai Dat 365.26 149.7 x 108 29.78 107 208

Sao Hoa 686.97 228.1 x 108 24.08 86 688

Sao Moc 4331.57 778.7 x 108 13.07 47 052

Sao Tho 10759.22  1430.1 x 108 969 34884

Sao Thién 30799.10 2 876.5 x 108 6.81 24 876
Vuong

Sao Hai 60190.00 4 506.6x 108 5.43 19 558

Vuong



Hoat dong 10: M6 phéng gia toc trong
trueong bé mat

= Luwc hap dan bé mit dwoc tinh béi biéu thire
F=GMm/d’>, véim=1,d=R.
Vivaiyg=G M/R? trongdé M =4/3nt R3p

= Vay. g=4/3nGRp




Hoat dong 10: Gia toc trong truong bé mat

Khoi lugng bang nhau trén tat ca hanh tinh, chi trong luong |4 thay doi

Planets Eqgt. Radius Density Calc. Real acc.
acc.

Thuy 2439 km| 5.4 g/lcm? 0.378 | 3.70 m/s? 0.37
Kim 6 052 km 5.3 g/lcm?3 0.894 | 8.87 m/s? 0.86
Trai Dat 6378km| 5.5 g/cm? 1.000 | 9.80 m/s? 1.00
Hoa 3397 km 3.9 g/cm? 0.379 | 3.71 m/s? 0.38
Moc 71 492 km 1.3 g/cm? 2.540 | 23.1 m/s? 2.36
Tho 60268 km| 0.7 g/cmd 1.070 | 8.96 m/s? 0.91
Thién Vuong| 25559 km| 1.2 g/cm? 0.800 | 8.69 m/s? 10.88
Hai Vuong | 25269km| 1.7 g/lcm?® 1.200 | 11.0 m/s? 1.12
Trang 1.62 m/s? 0.16




Hoat dong 11: M6 phéng “miéng ho va cham”

-Che phu san nha bang giay bao dé tranh
gay ban e
-Trong mot hop néng, phi mot 16p bot day = &
1 hodc 2 cm bang ray loc dé lam chobé | s
mat bot that min.

-Ric mot 16p bot ca cao vai milimet 1én
16p bot ban dau bang ray loc

*Tur do cao khoang 2 m, tha mot thia
bot cacao dé tao ra cac vét nhu miéng
ho va cham

*Luong bot thira sau thi nghiém nay co thé duoc st
dung lai cho nhirng thi nghiém khac




Then:

Hoat dong 12: Van toc thoat

| Ekln — 1/2 mV2
E =-GM_, m/R

B pot planet planet
E =E " +E =0

B mec Kin pot

[ ] gplanet planet/RZ

_GMplane}m/ RPlanet + %2 mv2-.\: 0

2 T = gplanetm planet

the scape velocity results:
v = (2gR)Y?




Hoat dong 12: Van toc thoat

Hanh tinh Bankinh 9. /9 _ Van toc
quy dao thoat
Sao Thiiy 2 439 km 0.378 M)y 43kmis
Sao Kim 6 052 km 0.894 | ) | 10.3 kmis
Trai DAt 6 378 km 1.000 |y | 1218
Sao Hoa 3397 km 0.379 =) 5.0 kmis
Sao Mjc 71 492 km 2540 JET) | 595 km/s
Sao Thd 60 268 km 1.070 IEZ) 35.6 km/s
Sao Thién Vwong | 25 559 km 0.800 ﬂ[j> 21.2 km/s
Sao Hai Vwong | 25 269 km 1.200 | D)




Hoat dong 12: Phong tén Iira

= Bia cirng
= Hop dung phim
= Yavien sui







Cac hée hanh tinh ngoai hé
Mat Troi




Vao nam 1995, Michael Mayor and
Didier Queloz cdng bé phat hién vé mot
ngoai hanh tinh c6 quy dao 51 Pegasi

Hinh anh dau tién vé m(f)t
ngoai hanh tinh dwgc chup
vao ngay 16 thang 3 nim

- 2003

2M1207b directly imaged
(=]e)!




Chung ta phat trién nho cong nghé

Galilei da quan st duogc sao Tho véi kinh

vién vong lan dau tién vao nim 1610. Ong

khong quan sat duoc vanh dai cua ngoi sao
nay, tuy nhién éng da thé hién duogc rang day
la mot ngdi sao dugc cau thanh bai 3 bd phan.

Cho dén nam 1659, Huygens da quan sét duoc
vanh dai ctia ngdi sao nay véi chiéc kinh vién
s vong hién dai hon. Nho Vay?, trong btrc V§ cua
Rubens (1636-1638) da thé hién sao Tho co
cau tao 3 phan dua tren phat hién cua Galilel.

: .y . ’, .
v * 4

‘ i / ool .-
' SIS i e




Tén cua cac ngoai hanh tinh

Tén cua cac ngoai hanh tinh s&
duoc dat theo tén cua ngoi sao
trung tam va 1 chir cai dat phia sau.
Trong do, hanh tinh dau tién duoc
phat hién trong hé sé duoc dat tén
boi chir cai “b” (VD: 51 Pegasi b).

Céac hanh tinh tiép theo s& dugc dit theo aung thu tu
cua bang chir cal nhu c,d,e,f,...

VD: 51 Pegasi c, 51 Pegasi d, 51 Pegasi e




Cac phuong phap phat hién
ngoai hanh tinh

C6 rat nhiéu phwong phap dwgc 4p dung nhu:
2 Van toc Xuyén tam va hiéu Gng Doppler

2 Phép do sang qua canh

2 Phwong phap khuéch dai hap d?ln‘

0 Cac phwong phap khac




Phwong phap phat hién:Van toc xuyén tim

Su bién thién van toc Xuyén tdm ctia sao khi quay
guanh khéi tdm cta hanh tinh va hé sao duoc do
bang Hiéu tng Doppler.

Phuong phap nay dung dé xac dinh ngoai hanh tinh
51 Pegasus b dau tién.

DOPPLER 8
SHIFT -

- '{. -
T -5 2
4 » "50000 51000 62000 53000
/ JD-2 400 000 (d)



Hoat dong 13: Hi¢u ung Doppler
Hiéu wng Doppler 14 sw thay doi bwée s6ng cia anh

sang khi nguon chuyén dong.
Khi nguon téi gan,

Khi n6 di chuyén ra xa,




Hoat dong 13: Hiéu irng Doppler
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Hiéu wng nay co T—
thé dugc mé ta
lai chi voi mot
X0 nwdc, mot
ni’ip chai két noi
voi 1 soi day
xich va 1 den
nhay chuyén
dong

-
-~




Phwong phap phat hién:
Phép do sang qua canh
Trong qua trinh di chuyén ctia mot ngoai hanh tinh,
dd sang cua ngoi sao giam di mot chut.

Do6i vai cac ngdi sao giong voi Mit Troi va cac hanh tinh co kich
thudc bang Sao Moc, do sang giam khoang 1%. Trong truong hop
cac hanh tinh co kich thuéc Trai Dat, mirc giam la khoang 0,03%.

Planat




Hoat dong 14: M6 phong phuong phap
do sang qua canh

Str dung hai qua bong: qua 16n mo phong ngoi sao va qua nho
mO phong ngoai hanh tinh quay quanh ngoi sao do.

Véi nguodi quan sat trong cing mit phang quy dao, ban sé thay
ngoai hanh tinh di qua phia trueéc ngoi sao va do sang cua ngoi
sao giam dan.

Nhung néu nguoi quan st khong ¢ trong cting mét phang quy
dao thi s& khdng quan sat thay su thay doi nao trén du’(mg cong
do sang. -

Ngudi quan sat trong cling mit phang Ngudi quan sat khéng ciing mit phang
quy dao quy dao




Phuwong phap phat hién:
Phwong phap khuéch dai hap dén

C('.) Slj[’ ph (’.)n g tO h O é C MAGNIFICATION MAGNIFICATION
bién dang 1am noi bat heé | e , ol
’ g . ) ’ ’ 2sTAR 00 o o/\o 0,‘ 0 O
sao-ngoai hanh tinh, do 1 SAY BAIR ¥
su thang hang cua hé voi e At |
m@t ngﬁl Sao hOEVIC Vét ;%r:rg
thé tao nén thau kinh hap
dan “;\OBSERﬁfORY ‘: I é

Phai c6 su lién két truc quan hoan chinh giira ba vat thé (trai
dat, thau kinh vat thé va ngo0i sao-ngoai hanh tinh).




Hoat dong 15:M6 phéng vi thau Kinh

Chang ta sé€ khong
thé nhin thay bat ct
tht gi chi véi 1
chiéc day chai thuy
tinh

V61 mét cap day chai thay tinh

Sau d6, ching ta di chuyén cai nay
qua cai kia. Khi @6 1 diém dan xuat
hién va sau do la diém thur 2.




Phuwong phap phat hién: Truec tiép

Hinh anh cua ngor ™"
sao duogc nghién
ctru dé xac dinh cac
ngoai hanh tinh

N ———-

Xung quanh no. -

10 AU

Phuong phéap nay khong dé dé thuc hién dugc boi
lwong anh sang phat ra tir ngo1 sao




S6 lwong ngoai hanh tinh dwgc phat hién
bang cac phwong phap dén nam 2023

Detections Per Year

26 Jan 2023
exoplanetarchive.ipac.caltech.edu

Radial Velocity
Transits
Microlensing
Imaging

Disk Kinematics
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M6 hinh hé thong ngoai hanh tinh

Cho dén nay, khoing 4000 hé hanh tinh va hon 5300
ngoai hanh tinh da dwgc phat hién, va khoang gan 10000

vat thé quan sat dugc nghi 1a hanh tinh.
Jet Propulsion Laboratory (NASA; http://planetquest.jpl.nasa.gov/)

Khéi lwong o véi .
sao Méc (1.9 x 1027 ko)

hay Trai Pat (5.97 x 1024kg).

Su han ché cta cong nghé 1a nguyén nhan



Hoat dong 16: M0 hinh thu nhé cua
hé ngoai hanh tinh

- y The
R STAR MAP
Ot vl o SKY
A i e G © weame:

Khoang cach1 AU=1m
Duwong kinh 10000 km = 0.5 cm




Hoat dong 16: Lam mo hinh hé Mat Troi:

Hé Mat Troi | Khoang | Dwong kinh Khoang | Dwong
cach km cach mé| kinh moé
AU hinh hinh
Sao Thuy 0.39 4879 40 cm 0.2cm
Sao Kim 0.72 12104 70 cm 0.6 cm
Trai Dat 1 12756 Im| 0.6cm
Sao Hoa 1.52 6/94 1.5m 0.3cm
Sao Moc 5.2 142984 om /7 cm
Sao Tho 9.55 120536 10 m 6 cm
Sao Thién Vuong 19.22 51118 19 m 2.5Ccm
Sao Hai vuong 30.11 49528 30 m 2.5cm

Sao chu la Mat Troi G2V, dwong kinh cua Mat Troi trong mo hinh 1a 35 cm
Khoang cach1 AU=1m

DPuwong kinh 10000 km = 0.5 cm




Hoat dong 16: Xay dung hé ngoai hanh tinh

thir nhat
Upsilon Andromedae | Nim phat | Khoiang | Duwong Khoing | Duwong
Titawin hién cach Kinh |cach trong |kinh trong

AU km mo hinh mo hinh
Ups And b/Saffar 1996 0.059 108 000 6cm 5.5cm
Ups And c/Samh 1999 0.830 200 000 83 cm 10 cm
Ups And d/Majriti 1999 2.510 188 000 2.5m 9cm
Ups And e/Titawin e 2010 5.240 140 000 52m 7 cm

Sao chii 1a Star Ups Andromedae F8V & mirc 44 ly.
trong And., DPuwong kinh 1,28 cua Mat troi trong mo

hinh la 45 cm

Duwong kinh 10000 km = 0.5 cm

Khoang cach1 AU=1m




Hoat dong 16: Xay dung cac hanh tinh

“m3t dat”

Gliese 581 | Nam phat | Khoang Puong Khoang Puong
hién cach kinh cach kinh
AU km trong mo | trong
hinh mo hinh
Gl.581 e 2009 0.030 15 200 3cm 0.8 cm
GIl.581Db 2005 0.041 32 000 4 cm 1.6 cm
Gl.581c 2007 0.073 1.1cm

22 000

/cm

Ngoi sao chu Gliese 581 M2,5V la 20,5 l.y. & Thién Binh,
DPuwong kinh 0,29 cua Mat troi trong mo hinh 1a 10 cm

Khoang cach1 AU=1m

Duwong kinh 10000 km = 0.5 cm




Hoat dong 16: Xay duwng nhirng hanh tinh
“ trén can”

Kepler 62 Nam phat | Khoang | Dwong Khoang | Duong
hién cach kinh cach kinh trong

AU km trong mo hinh

mo hinh

Kepler-62 b 2013 0.056 33 600 5.6 CM 1.7cm
Kepler-62 ¢ 2013 0.093 13 600 9cm 0.7cm
Kepler-62 d 2013 0.120 48 000 12cm| 2.4cm
Kepler-62 e 2013 0.427 40 000 43 cm 2.cm
Kepler-62 f 2013 0.718 36 000 [2cm 1.8cm

NgOi sao chi Kepler 62 K2V ¢ mirc 1200 ly.y. é Lyr,.
Pwong kinh 0,64 ciia Mat troi trong mo hinh la 22 cm

Khoangcach1 AU=1m
Pwong kinh 10000 km = 0.5 cm




Kha nang ton tai sw song cua cac
ngoai hanh tinh
Trong vung co thé & dwgc cia Kepler-62: hai ngoai hanh tinh
co thé cO nude & the 16ng trén bé mait cia chung. D01 vOi
Kepler-62e, nam gan bén trong vung co thé & duorc, diéu nay
doi héi phai co cac dam may phén chiéu che phi de lam giam

birec xa lam nong bé mat. Mat khac, Kepler-62f nam & vUing
ngoai cita ving c6 thé & dwore

Kepler-62 System

< <’ P o ‘ > Habitable Zone

62f 62e 62d 62¢
29 D9 e

nus Earth

. ==

"S><r)|ar System
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Hoat dong 16: Xay dung cac hanh tinh “cé thé &
dwoc tréen mat dat”

Trappist-1 | Nam phat | Khoing | Pwong Khoang |Puwong kinh
hi¢n cach kinh cach cta [ctia mo hinh
AU km mo hinh
Trappist-1 b 2016 0.012 28 400 1.2 cm 1.4 cm
Trappist-1c 2016 0.016 28 000 1.6 cm 1.4cm
Trappist-1d 2016 0.022 20 000 2.2cm 1.0cm
Trappist-1e 2017 0.030 23 200 3.0 cm 1.2 cm
Trappist-1 f 2017 0.039 26 800 3.9cm 1.3cm
Trappist-1 g 2017 0.047 29 200 4.7 cm 1.5 cm
Trappist-1 h 2017 0.062 19 600 6.2 cm 1.0cm

Ngoi sao chu nha Trappist 1 M8V ¢ murc 40 nam. ¢ Acuarius,

Duwong kinh 0,1 cua Mat troi trong mo hinh l1a 4 cm

Khoang cich1 AU=1m
Puwong kinh 10000 km = 0.5 cm




Kha nang ton tai sy song cua cac
ngoai hanh tinh

H¢ Trapplst 1 bao gom da va c6 thé co mot 1u:0’ng 16n nudce trén
bé mit cua ching, & dang long, 0 dang hoi nude hoac dudi dang

l6p vo bang. Trong vung
Trappist-1e duong nhu cO n
dat, diéu nay dll:ong nhu chi
trong hé thong nay, day la

c6 thé o dugc cua Trapplst 1 la
nan day dac, co the so sanh véi Trai
ra rang trong s tat ca cac hanh tinh

hanh tinh giong Trai dat nhat va c

kha nang co tir quyén bao vé.

TRAPPIST-1 System

G(

Inner Solar System

¥t

Earth




Két luan
Kién thirc “cu thé” hon vé cac hanh tinh
Cac moi quan hé thiét l‘i'jp cac “t‘ham 50”
cho phép hiéu ro hon ve cac chieu
Hé miit troi “trong rong”
Gidi thiéu cac ngoai hanh tinh. Nhan biét
cac phuwong phap phat hién.




Cam on ban rat nhieu
st chu y cua ban!
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