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~tam's ong SONg
trong Vu tru
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Va trong tat & nhlmg hanh tinh do -
chi ¢6 Trai Dat c6 SU Song thoi sao?

4+ Hang tram ty
ngoi sao moi
thién ha

# Hang triéu triéu
triéu hanh tinh




o/ 4,6ty nam
Trai Dat hinh thanh
(qua cau néng chay,

thién thach tan cong).

Khoéng 4,28 - 3,77
ty nam trudc

;_"f’} f’ D3u vét sur s6ng dau tién
<7

| co thé xuat hién (Nghién
ctru tai Quebec, 2017).

3,5 ty nam trudc

& Jg 1) Hoa thach vi khuan cod
0% | nhat thé gidi (Tay Uc, J.




Bi mat #2: Nudc long 6 khap moi noi

N A

Europa (Mat trang Sao Moc)

 Dai duong nudc méan 16ng sdu 100 km &n
dudi Iop bang day 10-30 km.

e S4u gap 10 Ian dai duong Trai Dat!

e (Nhiém vu NASA Europa Clipper sé dén noi
nam 2030).
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Enceladus (Mat trang Sao Tho)

e Phun nhiing cdt nudc chira H, va phan tu
hiru co vao v tru.

e Nang lugng tir cdc miéng nui lira thuy nhiét
dudi day bién.

e (Kham pha bdi tau vi tru Cassini).




Khi sut song khong can den nuée?

Titan (Mat trang I6n nhat cua Sao Tho)
e CO bau khi quyén day, cé mua, séng,
hé va bién.
e Nhung hoan toan la methane long &
nhiét dé6 am 179°C.

Liéu c6 dang su song dua trén methane
thay vi nuéc? Diéu nay sé thay déi hoan
toan dinh nghia vé “su song”.

{ Tau Dragonfly cia NASA sé do bd Titan nam 2034. j




Bi mat #3: Hon 5.600 theé 210l mai

Vung song (Habitable Zone) -
Truoc nam 1995: Chl'mg ta chi v Khnar?g cach hoan hao dé c6 nudc long

bi€t 8 hanh tinh trong hé Mat Troi.

¢ Nam 1995: Michel Mayor & Didier

Queloz phat hién exoplanet dau tlen
(Nhan giai Nobel Vat ly 2019).

¢ Hom nay: Da xac nhan hon

5.600 hanh tinh ngoai hé

Mat Trdi. Nhiéu hanh tinh nam
ngay trong vung song.
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Nhiing (ing cii vién sing gia nhat

Proxima Centauri b

Nam trong viing song.
Thir thach: Bire xa tir sao lun do
cuc manh.

_ HeTRAPPIST-1
/7 —\  Cdch39nam dnh sang.
“g & .“.gg 7 hanh tinh cd Tréi Dat, cé 3 hanh

"/ tinh trong ving sona.
% /f g g song

Kinh James Webb dang phan tich
khi quyén.

Céch 4,2 nam &nh séng (gan nhat).

Udc tinh c6
30 Ty
hanh tinh

trong vung song chi riéng
tai dai Ngan Ha.

Ba muloi 1y co hdi cho sy song.
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= Bi mat #4: Nhiing ké sinh ton vi dai (Extremophiles)

Tardigrade (Gau nudc) Vi khuan miéng nui Itra duéi bién

Song 6-273°C va +150°C. Chiu birc xa cuc manh. S6ng ¢ do sau 400°C. Khong ¢ anh séng mat a
Song 30 nam khong can nudc. Song sot trong troi, khdng can oxy. An luu huynh va hydro. |
khong gian vii tru tran trui (Thtr nghiém ESA, 2007). Toan bd hé sinh thai chay bang dia nhiét.

N&u s sdng linh hoat d&n vay trén Trai DAt, tai sao khong phai trén Europa hay Enceladus? .~ ¥



e Nim 1977, NASA phéng .,.. =
Voyager 1 va 2. e =L DL o wmEs i

e Hién dang lao vao khong gian giira | RN it
cac vi sao vdi toc d6 61.000 km/h
(Céch Trai DAt 23 ty km).

e Mang theo Golden Record: 115
hinh anh, 90 phuit &m nhac, am
thanh tu nhién (séng bién,
chim hot).
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e Neu mot nén van minh tim thay Voyager, ho sé biet: Tung co mot loai sinh
vat trén hanh tinh mau xanh, va ho da co gang noi chuyén voi vi tru. 9. A
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5 ngdn ngit trén dia

I Trﬂhg 5 " ’ ’
ving, cd tiéng Vigt: Chic cac

2 N

qua bong toi vo tan, mang the?
1 moI gAYy,

ngdn ngit ching Lo ho!
huong vé nhitng vi $a0 XA (o

Chiing ta & loai duy nhét biét co

gﬁhg ndi chuyén voi Vi tru.

SETI (Search for Extraterrestrial
Intelligence)

e Hon 60 ndm lang nghe tin hiéu vo
tuyén.

e Kinh thién van James Webb dang
ma ra ky nguyén mai: Phan tich khi
quyén exoplanet dé tim dau vét
vét sinh hoc (0,, H,0, methane).
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Nghich ly Fermi (The Fermi Paradox)

“Néu vil tru c@liBlityty hanh tinh,
va su song deddbifiien nhu vay —

tai sao chunggr¥dia gap ai?”

Pay la cau hai Idn nhat khién cac nha khoa hoc tran tro.
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1. Chting ta la nhirng nguoi dau tién: 2. Buoc Dai (The Great Filter):

Vi tru mdi chi du on dinh dé phat trién nén van Qua trinh tién hoa cé mot budce cuc ky kho vugt qua.
minh trong 5 ty nam gan day. Hau hét cac nén van minh déu that bai d budc nay.
# "#’— X .i,.r""‘-"
o =
3. Ho da tu huy diét: 4. Chung ta dang tim sai cach: 5. Vi tru qua rong lon:
Bang chién tranh, 6 nhiém, hay tri Ho khong dung song radio. C6 thé = Cé hang nghin nén van minh, nhung
tué nhan tao trudc khi kip vuon ra la neutrino, lugng tu, hay cong khoang cach hang nghin nam anh
cac vi sao. nghé ta chua biét. sang bién tat ca thanh nhimg hon
| B ST daocdlgp.
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1
'Cap nhat kham pha

' Theo do6i hanh trinh cda tau
e Eurnpa Clipper (2030),
Drz gonfly (2034) va di liéu
exoplanets.nasa.gov.

Hoc hoi Chuan bi
Kham pha thién van hoc, sinh Néu cé nén van minh khac,
hoc, vat ly. Tu duy ma vé chiing ta phai trd thanh mot
nhirng dang sdng hoan toan nén van minh dang dé gap go.

khac biét (silicon, methane).
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C6 thé chiing ta don doc. Co thé khong. Nhung su that nay khong thay doi:
| Trai Dat 13 ngoi nha duy nhat ching ta co.

e Néu don doc — ching ta c6 trach nhiém bao vé sur sdng quy gia nay.
» Néu khong don doc — chting ta c6 trach nhiém tré thanh mot nén van minh vi dai.
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M&t ngay nao d6, khi géip g& vil try, chlng ta sé& néi: Chung téi dén tir mét
anh tinh mau xanh. Chung téi da hoc, da c6 gang, va da khéng bao gio bo cudc.
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T dién Vii tru & Kham pha

Khai niem:

 Vung song (Habitable zone):
Khoang cach hoan hao tir sao me
dé c6 nudc long.

e Exoplanet: Hanh tinh ngoai hé
M3t Troi (Da phét hién >5.600).

o Extremophiles (Sinh vat cuc
doan): Song trong diéu kién khac

. (VD: Tardigrade/Gau nudc).
__* Nghich ly Fermi: Cau hoi: Néu c6
8 Nguoi ngoai hanh tinh, ho ¢ déu?

' nghiét (VD: Tardigrade/G&u nudc).

Nguon & Nhiém vu:

e J. William Schopf (1993) /
Dodd (2017): Kham pha hoa
thach vi khuan sém nhat (3.5 -
4.28 ty nam).

e Michel Mayor & Didier Queloz:
Nobel Vat ly 2019 cho exoplanet
dau tién.

 NASA Missions: Europa Clipper,
Cassini, Dragonfly.

e SETI & Voyager Golden Record
(1977).
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