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THUHMAHRUAI

Vén sang lama mihringte hmasdwnna chakzia
hi ngun takin kan ngaihtuah ngai em aw? Kum 1957
October ni 4-ah Russia chuan thla lem hmasa ber a
kdp chhuak a, kum 1961 April ni 12-ah yin gipg
boruakah mihring an thawn thei a, kum 1969 July
ni 20-ah America mi pahnih phei chuan thla an
thleng thei ta hial a. Ni héltu (planet)-ah te boruak
lawng thawnin, planet dang chanchin kan hriat belh
z&l a, arsi dang héltu (exoplanet) pawh an hmu
chhuak ta zél mai. Van sang chawlhhmun (space
station) te dinin, van khawhthei (space shuttle) vawi
tam tak kah chhuah a ni tawh bawk. Van sang
boruaka entlang (space telescope) hmangin van lam
chanchin pawh kan hre ril sawt hle.

Kan awmna lei héltu thla lem chi hrang
hrangte chu mihringte tdn kawng hrang hrangin an
tangkaiin, heng thla lemte tel lo chuan tfinlai
thangtharte hi kan nung thiam tawh hauh lovang
le. Khawvél pumpui ngaihtuah pawhin India ram
hi a hmasawn chak pawl tak niin, keini Mizoram
pawhin kan chhawr tangkai ve tawh hle.

He lehkhabu 'VAn lam hun' hi ka lehkhabu
ziah hmasa ber, kum 1988-a chhuah tawh a ni a.
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Kum 1991-ah a chhung thu ennawnin chhuah leh a
ni a. Tanah hian thar thawh’lehin, ka han buatsaih
leh ta a ni e.

A chhuah vawi hnihna atanga chhftin kum
sawmhnih leh pahnih dawn lai a lo vei tawh
avangin vin sing lama hmasdwnna leh thil thar
ta tak ziah belh tur a lo awm hman tawh a; chu
vangin a bu hming ngai hmang mabh ila, lehkhabu
thar ang mai a ni e.

Van sing lama hmasdwnna chanchin hi mi
pangngai chin chuan a tlangpui tal kan hriat thain
ka hria a; chuvangin a duh apiang tana chhiar theih
turin ka han buatsaih leh a ni e. He lehkhabu hi ka
buatsaih chhan mizo zirlaite leh mizo mipuite tan
¥4n sing lama hmasawnna chanchin hriatna kawnga
puitu a nih ngei ka beisei.

Dated Aizawl \9\)(( (/‘g“*"

the 10* Aug., 2013 (Dr. RK.LALLI ANGA)



1
HMASAWNNA KAWL ENG

tHmanlai mite chuan kan awmna lei hi a phék niin
anring a, ni leh thla leh arsite khian an hél niin an ngai a.
Arsite phei khi chu ni leh thla aia té zawk daih niin an
ngai a ni. He ngaih dan hi khawvél hmun hrang hranga
mite ngaih dan tlanglawn ber a ni a, mizo pi leh pute
ngaih dan nén pawh a inang thawkhat viau awm e.
Hmanlaiin India ram hmun thenkhata mite chuan lei hi
ban lian pui pui siwm leh pahnih chunga innghat niin
an ngai a. Khawvél hmun thenkhatah chuan sai han pui
pui pali chunga innghat niin an ngai thung. Thenkhat
chuan satel lian pui hian tui a hleuh va, chu satel chungah
chuan kan awmna lei hi a innghat niin an ring bawk. Kum
BC 600 lai véla van lam chanchin zir mi hmingthang tak,
Greek mi fing Thales-a pawh khan lei hi a phék niin a
ngai ve tho mai.

Ngaihddn thar a lo chhuak tan

Hun a lo kal zél a, kum BC 340 bawr véla Greek mi
fing Aristotle-a chuan, lei hi a phék ni lovin a mm a ni
ang tih rinna nghet tak a lo nei ta a. Awkin thla a lem
hian, thlaa thil dum lo lang hi lei hlim niin a hria a. Lei hi
a phék a nih chuan thlaa lei hlim hi a sdwla a lan chdng a
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awm tur a ni a; awkin thla a lem apianga a hlim a bial
ziahna chhan hi lei mam véang ni ngeiin a hria a
Nimahsela, ani pawh hian lei a miim a ni tih ring mah se,
lei hi van lai takah awm niin a hria a, ni, thla, planet-te (ni
héltute) leh arsite khian hla tak atangin an hél niina ngai
a; lei hi a lai taka awm anga tn hma [ama mite’n an lo
ngaih dan chu a pawm dan a ni ve tho mai.

Aristotle-a universe ngaihdan

Kum BC 280 a lo nih chuan Erotosthenes-a chuan
lei a mGm a ni, tih a ngaihtuah chhuak &; l=i lenzawn:~
pawh a chhtit chhuak thei ta hial a. A hnu kum BC 270 lai
vé]l khan Greek van lam chanchin hre mi leh chhiarkawp
thiam Aristarchus-a chuan hmanrua engmah l:mang lovin,
kan awmna lei hian ni a hél a ni, tih ngaih dén a lo nei
bawk ni a hriat a ni.
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Aristotle-a ngaih dan hi mifing tak mai, Ptolemy chuan
kum AD 140 khana rawn tilar ta hle a, a hma aia chiangkuang
deuh leh thiik zawkin a rawn hrilhfiah a. Lei hi a lai takah a
awm a, a hnai berah thlain a hél a, a dawtah, hetih laia an
planet hriat Mercury, Venus (Chawngmawii), Mars
(Sikeisen/Siaia), Jupiter (Hrangchhuana) leh Saturn ten hlat
dan indawtin an hél bawk niin a chh(it chhuak a. Hetih lai
hun hian planet dang - Uranus leh Neptune te hi an la hmu
chhuak lo va. Ni héltute hian ni an hél a ni tih pawh hriat a
la nih loh avangin an hmingah pawh ‘planets tih a ni a; chu
chu vakvél-ho (wanderers) tihna a ni. Ptolemy-a pawh hian
ni khian kan lei hi Sikeisen leh Chawngmawii inkér atangin
a hél ve niin a ngai a, arsite khi chuan hla tak atangin, a
huhovin lei hi an hél niin a ngai bawk.

Ngaihdin danglam tak chu!

Mi tam takin Ptolemy-a
ngaih dan chu mak an tiin, thik an
ti veng veng hle a, ngaih dén thik
zawk a awm leh thei ang tih pawh
an ngaihtuah phék lo a ni &wm e.
Hun rei fe hnu, kum 1543 khan
Polland rama puithiam pakhat,
Nicholas Copernicus-a chuan ‘
khawvél nghawr nghing dawt Copernicus
khawp ngaih dan danglam tak a lo nei ta a. Chu ngaih
dan thar chu ‘Ni khian kan awmna lei hi hél lovin, lei
hian ni khi a hél zawk a ni,’ tih a ni ta tlat mai le! Sakhaw
puithiam a ni a, kohhrana a rawngbawlpuite ngei pawhin
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an ngaithiam dawn lo tih a hriatsa avangin, a ngaih dan
chu a tlangzarh lawk ngam lo va; nimahsela, thil dik ngei
nia a hriat tlat avangin a ngawi thei ta ngang lo va,
vantlang hriatah a puangzar ta a.

Copernicus-a universe ngaihdan

Ti chuan le, a rin lawk ang ngeiin a hun laia mifing tam
takinan pawm thei lo va, kohhran hruaitute phei chuan Pathian
thu nena inkath nia ngaiin an do nasa ta hle mai a. Hetih hun
lai véla mi fing, Ciordona Bruno-a pawh Copernicus-a ngaih
dan tawmpui tlattu a nih avangin Rom khawpuiah kum 1600
khan kohhranhovin an hil hlum ta hial a.

Planet-ten ni an hel tih hriat a ni ta

Kum zabi sdwm leh parukna tdwp lamah van lam
chanchin zir mi ropui tak Tykho-a a lo lang ve leh a.
Tykho-a hian kum 1576 khan Baltic tuipuia thliarkar
pakhat Hven-ah arsi enna khawl a bun a, arsi ilat 7awng
leh planet-ho kal kual dan a zir ngawrh hle a, a bikin
Sikeisen kal dan phei chu a zir ngun hle. Amaherawhchu,
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a hmaa mite ang bawkin planet- te hi ni vélah an inher a
ni, tih a hriat chhuah theih loh avangin ngaih dan thar
mamal leh awmze nei tak a chhar chhuak thei ta lo va.

Tykho-a thih hnu hian amah lo puibdwm thintu,
German mi Johannes Kepler-a chuan a hna chu a
chhunzawm ta char char a. A taiwp atdwpah chuan lei leh
planet dangte hian mahni kawng theuhvah ni an hél a ni,
tih a chhfit chhuak ta hlauh mai! Chu bakah chuan planet
hovin ni an hélna kawng hi a bial ni lovin a sawl a ni, tih
pawh a chhit chhuak ta bawk a.

Planet thenkhat héltu thla hmuh chhuah a ni

Kum 1609-ah zirtirtu lar tak Galileo Galilei- a lo lang
a. Ani hian ama entlang siam hmangin Jupiter héltu thla
hmuh awl deuh pali - Io, Ganymede, Europa leh Callisto
te chu a hmu chhuak ta a. Ti chuan, van lam chanchin
zirna hmanruate pawh a lo changkang ve telh telh a,
entlang (telescope) chuan van lam chanchin zirna

kawngah hma nasa takin a sdwntir a.
¥ WK -1

i
|
\
|
]
i

K Galileo- leh a Telescope

e,
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Galileo-a hi Copernicus-a ngaih dan tawmpuitu
a nih avangin Rom khawpuiah kohhran hruaitute’n an
kova, a ngaih d4n st turin nasa takin an thlém a.
Nimahsela, ani chuan, “Pathianin thil dik chu a hria
aldwm, kan awmna lei hian ni khi a hél ngei a ni,” tiin
a tang ta tlat mai a. Tih ngaihna dang an hriat tdk lovah
chuan a ngaih dan chu mipui hnéna a tlangzarh z&1 loh
ndn a thih thlengin ngun takin an véng ta tlat a. Ti chuan,
hrehawm tak tuarin kum 1642 khan khawvél a
chhuahsan ta a.

Kum 1655 khan Dutch van lam chanchin zir mi
Christian Huggens-a chuan Saturn héltu thla panga zinga
a lian ber Titan a hmu chhuak a.

Thlasik kawnga mi kan lo ni ve reng mai!

Kum 1781-ah William Hershael-an ni héltu zinga
pakhat dang, Uranus a hmu chhuak a. Chu bakah, kum
1805 khan Herschael-a bawk chuan ru leh a véla inherte
(Solar-System) hi Thlasik kawng (Milky Way)-a arsi
maktaduai tam tak zinga tel ve mai a ni, tih a hmy chhuak
ta tlat mai. Nt pawh i, chiurig ars tam tak zinga arsinaran
vemaianﬂmlehmtdam&mmawmmleiahmm
avangmaxalangﬁmamhdlnﬁ‘pawnkamohre tazéla.

ai m thiawthat kek kawk
da; aséi bit talk, paw

m;mwhmm:mm%wmﬁ
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Kan awmna thlasik kawng (Milky Way) ang tak chu

pute chuan ‘Thlasik Kawng' tiin hming an lo vuah a. Ni
leh kan awmna lei leh planet dangte hi he Thlasik Kawnga
tel ve tho hi an ni a. Thlasik kawng kan hmuh thin hi a lai
hawl, arsi bitna lam a ni. Keini hi a lai atanga tléma a
padwn lam deuhva awm kan nih chu .

Thiasik Kawng lenzawng hi a laia hawlh tlangin
light year 100,000 %81 a ni a. Eng hi second khatah km
300,000 vel a kal thei a; kum khatah chuan km.
9,460,000,000,000 a kal tihna a lo ni a. Chu mi awmzia
chu chu light year khat chuan km. 9,460,000,000,000 a
tluk tihna a ni a. Chuti a nih chuan, kan awmna Thlasik
Kawng lenziwng chu a laia hawlh tlangin km
9,46,000,000,000,000,000 a nih chu! Kan lei leh planet
dangte hi Thlasik Kawng lai hawl atanga a pown lam light
year 32,000 vélah kan awm a. Kan lei leh ni inkar te hi
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chu hnai te anj, light year khat a tling phélochawh pawh
ni lovin, minute 8 leh second 3:chhungiri éhgin a thleng
thei. Hei mai pawh hi kilometer-a han chantir chuan km
1,49,407,000 lai a tlirig zu nial Heta tang hiattdight year
awmzia leh Thlasik Kawng zauzia chu kar'hggthiam mai
awme,

Arsi biwr (Galaxy) chhiar sén rual loh chu!

Kum zabi sawmhnihnaah hriatna alo pting deuh deuh
va. Kun 1925 alogihchusn America rama vén lam chanchin
zir mi Bdwin P. Hibble-a chuan van oruak zau takah hian
kan Thlasik Kawng bakah arsi bAwr dang maktaduai tam
tak aawm a ni tih a lo hmu chhuak leh ta a.

Universe-a galaxy tam tak T

Georges Lamaitre-a phei chuan kum 1927-1929
chhung khan he van boruak zau taka arsi bawrté hi a tira
an insiam tanna hmun atangin chak mang khéngin a hla
zAwrigin an thiAwk zut zat a r, tih a chhiit chhuak leh ta
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bawk. Kan awmna Thlasik Kawng pawh hi a chhunga
arsi leh thil dang awm zawng zawng nen hian second
khatah km 600-a chakin a thlawk reng a ni, tih a chhat
chhuak ta bawk.

Ti chuan, mihring finna lo sdng z&l avangin, vinlam
chanchin hriatna kawngah hmasawnna kidwl a lo éng chho
tan ta a. Kan tarlan tik bakah khian kum 1687-ah scientist

Isaac Newton

ropui leh hmingthang Issac Newton-an a lehkhabu
Mathematical Principles of Natural Philosophy-a van boruaka
thil inhip tawn dén leh chét vél dan chiang taka a hrilhfiah
te, kum 1846-ah John Couch Adams-an ni héltu dang
Neptune a hmu chhuah te leh kum 1905-a scientist ropui
Albert Einstein-an hun leh boruak (space) inlaichin dan
Special Theory of Relativity a chhtt chhuahte chuan van
boruaka thil awm d4n hriathiamna nasa takin a tipung a,
vén lam chanchin hriat d4n pawh a ril sawt ta hle.
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Ngaihdéan thar berah phei chuan tGna van kan hriat,
universe hi universe tam tak zinga pakhat nia rin a ni leh
ta z&l mai. Chuti a nih phei chuan Stephen William
Hawking-a te Carl Sagan-a te anga mi fing leh mi ril
pawhin theih tdwpin han chhftin, hriat belh eng emaw
chen chu nei thin mah se, van zau zdwng hi keini
mihringte chhui chhuah phak rual loh niin a lang ta.

Eng pawh i se, he lehkhabuah hi chuan van lam
chanchin ril leh thak tak kan chhui ddwn lo va, bung
hnihna atang chuan van sang boruak (space) tia kan sawi
mai, kan lei tuamtu boruak (atmosphere) piah lam tin
z@wna khawvél rdmte, a bikin sorkar chak leh thil titheiten
kaw:gg hrang hranga hma an 1&k dap chanchin, rocket
hmang& ‘thla Mieh boruak lawng kap chhuaka, lei let
vn chanchif zirp hm%iak chhoh dén kan thlar bing
diwnani.

K '
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VAN LAM HUN LO INTAN DAN

Van lam chanchin hriatna
lamah hma sawn zélin, van lam
chanchin zirna atin entlang
(telescope) tha tak takte pawh
siam chhuak mah se kan lei
tuamtu boruak (atmosphere)
chhah tak avang hian van lam thlir
a fiah tak tak thei lo va. Chu
vangin lei tuamtu boruak pawn
lam atanga van lam chanchin zir
leh he kan awmna lei chanchin
ngei pawh ngun taka zir theih a
chakawm hle a.

Vén sang boruak (space) han
tih hian a nihna takah chuan lei
tuamtu boruak (atmosphere) piah
lam a kdwk ber a; amaherawhchu
atmosphere huam chhung la ni si,
a chuan chung lam, a tlangpuiin
km 100 piah lamah khian boruak
‘{gas) a tlém &ém ém tawh a,
. thlawhtheihnate pawh a thlawk
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thei tawh lo va. Chu vangin he lai hmun Karman line an
tih chung lam hi a nawlpuia khawveél ram hrang hrangin
van sing boruak (space) intanna anga an pawm chu a ni.
Ti chuan, mihringin rei tak chhung theih tiwpa a beih
hnua he lai hmun péla, rocket hmanga thla lem a han
dah theih hun kha vin lam hun (space age) lo intanna
chuania.

Vén lam zin thawnthu

Mihringte suangtuahna leh ngaihtuahnate hi
thawnthuah a lo lang fo thin. A taka thil zirna leh chhitna
hi hmasdwnna thlentu a nih rualin thawnthu awmze nei
tak takte hi a tak hlim thla, hmasawnna thlentu pawimawh
tak a ni ve fo mai.

Kum zabi pahnihna hun laia Greek thu ziak mi
hmingthang tak Lucian-a chuan thlaa zin thawnthu
ngaihnawm takin a lo ziak tawh a. A thawnthuah chuan, lei
atanga han zinte leh thlaa lo chéng, mulukawlh lu pathum
neia chuangte chu nasa takin an inbei a. Lucian-a hian,
mihringte hian thla kan thleng thei tak tak ang tih a ngaihtuah
phak lo va, thla hlat zawng pawh a hre bawk lo va.

German mi, chhiarkawp thiam tak Johanres Kepler-
3, i heltu planet-ho inher dan hmuichhusktu pawhin, a
thawnthu ‘Tawnmang'-ah chuan, thiltihtheihna mak tak
avanga thlda zin thu a ziak bawk a. Kgph‘-ahikumw?l
atanga kum1630 hun lai datha mi tawh kha & ni a; vin
sing boruakah khian awlsam taka thiawh theihahih lakzia
a hre chiang hle tih a thawnthu atang hish 2 hriat theih a.
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Kum 1638-a Francis Godwina'n ‘Mihring Thlaah’ tih
thawnthu a ziah pawh thawnthu ngaihnawm tak a ni awm
e. He thawnthuah hian, Domingo Gonsales-a leh a
chhiahhlawh chu thlaah an han zin a; thla chu kanawmna
lei ang mai lo niin, tui leh nungcha rawng mak pui puite
an han hmu a.

Kum 1865 khan French mi Jules Vern-a pawhin thlaa
zin thawnthu bawk a ziak ve leh a. A thawnthuah chuan,
j laipui ft 984 zeta sei
hmangin silaimu kaw-
rawng lian tak an kap
chhuak a. Chu silaimu
chhungah chuan mihring
pathum leh ui pahnih an
chuantir a. Anssilaimu kal
chak zawng chu second
khatah km11.5 a ni a; chu
chu a takah pawh kan lei
hipna atanga tal chhuak
&l tura van sénga thil kah

chhuah kal chak zdwng
atan a tdwk chiah a; chuvangin ngaihtuahna ril tak atanga
thawnthu phuah a ni tih a chiang hle. Nimahsela, chuti
ang laipui lian leh kah n& chu han siam rual a ni loh
avangin chu thawnthu chu a taka han chantir theihani lo
va, laipui pawh chu lo siam thei ta teh réng pawh ni ila,
silaimu kawrawng kha, a chhunga chuangte chawpin
boruakah a king ral mai dawn a ni. Chu vangin thawnthu
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tingaihnawmtu atin mai lo chuan a taka han tihhlawhtlin
chi a ni lo.

Thil mak tak mai erawh chu, he thawnthua laipui
kah chhuahna hmun atna a hman hi tina America rocket
kah chhuahna hmunpui, Cape Caneveral bul lawk hi a
ni tlat mai! Laipui ansiamna hmun pawh tina van sdnga
thla lem leh boruak lawng an kah chhuahte an enkawlna
hmunpui, Goddard Space Flight Centre hi a ni tlat bawk!
Hma thlir tha tak neiin, thil eng emaw tak zawng lo hriat
lawk a hei ni ngei tur a ni.

Kum 1869-a Edward Everett Hales-a thawnthu
‘Leirawhchan thla lem’ chu lei hél tura thla lem kah
chhuah chungchinga thawnthu hmasa ber a ni 4wm e.
He thawnthuah hian, leirawhchana siam thla lem, a lai
hawlh tlanga ft 200 laia lian chu thil vir chak tak hmanga
véan sdnga thawn chhuah tura ruahman a ni a. Chutia
thawn chhuak tura an inbuatsaih mek lai chuan, an la
inrin hmain, khawl chu a vir ta vak mati a; ti chuan, a
siamtute leh anmahni rawn tlawhtu, an chhungte chu thla
lem chuan vénah a thlawhpui ta niin, nuihzatthlak ang
reng takin a ziak a.

Kum 1897-a H.G. Wells-a thawnthu ‘Khawvélte
Indona’-ah chuan Sikeisena mite’n leia mihringte an rawn
riin thu ngaihnawm takin a ziak a. Wells-a bawk hian,
kum 1901 khan ‘Thlaa Mihring Hmasa Ber’ tih a ziak leh
a. Thiaah khian hnimte tovin, nungchate pawh awm ve
angin a thawnthuah hian a ziak a.
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Vién sing zin din ngaihtuah chhuah a ni ta

Wright-a te unauvin thlawhtheihna an siam chhuah
hma daih khan, Russia rama chhiarkawp zirtirtu
Konstantin Eduardovich Tsiolkovsky-a chuan, lei tuamtu
boruak ‘atmosphere’ kal péla boruak lawng thawn theih
dan kawng a lo hmu chhuak daih tawh a. Tsiolkovsky-a
hi kum séwm mi lek a nih laiin a beng a chhét hlauh mai a.
e

Tsiolkovsky

A hma pawhin naupang tual lim lo tak a ni a. A
beng a chhét hnu phei chuan in chhunga tawm chet chet
leh thil ngaihtuah veng veng lam chu nuam a tih zawng
ber a lo ni ta a. Scientist ropui Isaac Newton-a lehkhabu
leh Vern-a thawnthu ziahte chhiarin, van sang boruaka
zin theih dan tur kawng a suangtuah ve thina. Ngun taka
a thil ngaihtuah thin chu a rah a duhawm tak a lo lang ta
reng mai. Kum 1903 a lo ni a, Tsiolkovsky-a chuan zén
hmang lo va, hydrogen tui leh oxygen tui inchawhpawlh
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hmanga rocket kah chhuah dén tur a ngaihtuah chhuak
ta hiawl mai a. Chu chauh ni lovin, rocket chhdwng (multi-
staged rocket) siam dan pawh a ngaihtuah chhuak leh ta
zél a.

Hetih lai hian Ukrane mi Konchatyuk-a chuan kum
1919 khan van sdng zin chungchang leh van sang chanchin
hriat theih dan tur a ziak a; chu chu a hnu daihah America-
in thlaa an lawnna kawnga thil pawimawh tak a tling ve
bawk a.

Tsiolkovsky-a hi van sAnga rocket thawn chhuah dan
ngaihtuah chhuaktu ni mah se, a taka rocket siamtu leh
bul tumtu zdwk chu America mi Robert Hutching
Goddard-aa m‘gmng Gaddard-a hian Wells-aleh Vern-a
thawnthu a chhiar atangin van sAnga zin thh dan tur
churigchang hi & lo ttipui ém ém thin a. America rama
Clarke Univérsity-ah Physics subject-a zirtirtu thiam tak
mmma&awhya%\lmnrockersmmhmngawrhtakm
abei a; a tiwp a tawpah chuan hlawhtling takin tuiaththei
hmang rocket chu a siam chhuak thei ta hlauh mai a. Ti
chuan, a hna chu chhunzawm zélin, rocket chhawngte
pawh asiam thei ta a. Sum lamah harsatna a neih avangin
Smithsonia Institution-ah tanpuina tlém azawng tal a
hmuh theih mial beiseiin, lei tuamtu boruak chung lam
zir nina rocket-a tangka:d&h‘turzi&km,m\puidﬂnaa
thehlat a. Vanneihthiak takin tanpuina chu-an lo'pe thei
ta hlauh mat a. Ti chuan; a hna ropui tak chu hlim takin a
thawk chhurzawm thei ta a. Rocket chungchang a ziah
leh thia thleng hiala rocket thawn theih dan kawng a ziah
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Fhu chanchinbu mite’n an lo hmuhin an hlut ta hle mai a,
[Goddard-a rin phak bakin an vawrh lar ta hle a.

Kum 1926, March ni 16 a lo ni a, Goddard-a chuan
khawvéla tuialhthei hmang rocket hmasa ber chu a kap
'thuak ta dér mai! A vawi khatna a la ni bawka, a thleng
fawi terh tawrh hle; ft 41-a sing a han thleng thei awrh a.
i?lng pawh ni sela, a hlawhtlinna hi van sdng lam
hmasawnna atan rahbi pawimawh tak a lo ni ta a ni.

Goddard-a chuan
rocket enchhin hna chu
ngawrh takin a bei chho
zél a. Hetih lai hian
thlawhtheihnaa thlawk
mi hmingthang tak,
Charles Linobergh-a
chuan a hnathawh chu a
lo hria a, a phirpui hle a.
Ti chuan, he pa hian
" tanpuina pe theitu tur
awma a rin, Daniel

U Guggenheim Fun hnén
Goddard-aleh a Rocket atangin tanpuina hmuh
theih ddn kawng a dapsak ta a. Vanneihthlak takin anni
hian tanpuina an lo pe thei leh ta hlauh mai a. Ti chuan,
zirtirna hna a thawhna hmun Clarke University chu
chhuahsanin, New Mexico lamah a pém ta a. Chutah
;chuan amah tanpuitu mi palite nen rocket siam lam chu
a bei leh ta ngar ngar a; km. 2 laia sdngte pawh an rocket
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siam chuan a thleng thei ta hial a. Rocket tha zawk
buatsaiha a buai leh char char laiin, vAnduaithlak takin
Indopui pahnihnain a nangching ta hlauh a, a hna a
chhunzawm thei ta lo va.

German-hovin rocket an siam ve

Indopui pahnihna hun lai hian German-ho chuan
rocket siam dan an lo thiam ve reng tawh a. German mi
Hermann Julius Oberth-a chuan van sanga thlawh dan
tur a ngaihtuah chhuah chu lehkhabuah ziakin a vawrh
darh a; chu chuan German-ho chu a tiphtir hle a. German
khawpui Berlin-ah chuan rocket siamtu pawl, German
Society for Space Travél a awm a. He pawlah hian
engineer zirlai thiam tak pakhat, Wernher von Braun-a a
awm a. He tih lai hi kum 1930 a ni a; German sipai hovin
indona hmanraw thar an dap reng lai a ni a. Ti chuan, an

German V-2 rocket
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;bawm angin Braun-a chuan sipai Captain Walter
Dornberger-a chu rocket siamna lama thawhpui turin a
Zawm ta a. A tirah chuan Berlin khaw bul lawkah anawm
a, kum 1937-ah Baltic tuipui kama Peenemundee-ah an
insawn a; chu lai hmunah chuan rocket V-2 an siam
chhuak ta a ni.

He rocket hi a hun lai atan chuan a lian ve hle; a san
zawng ft 46 niin, a rih zAwng pawh ton 12.5 lai a tling a.
Chuti chung chuan he rocket hi thil ton khata rit van sang
km 320 thleng thlawh chhohpui thei tura ruahman a ni a.
He rocket nawr kaltu atan hian zu (alcohol) fir tak leh
oxygen tui chawhpawlh hmang tura ruahman a ni bawk.

Kum 1942, October ni 3 chuan V-2 rocket chu
hlawhtling taka kah chhuah a lo ni ta a. Km. 190 laia sang
han thleng chhovin, ri aia chaka thlawk thei rocket kah
chhuah hmasa ber a lo ni ta a ni. V-2 rocket siam hna chu
tlAng pakhat, Hartz-ah a rik téin an bei char char a; ti chuan,
kum 1944, September thla khan rocket sangnga lai chu
hman theih mai turin an siam hman a. Nimahsela, Indopui
pahnihnaa atdn chuan an hmang hman lo chiah a. Chuti
ang a lo nih tak si-ah chuan Braun-a chuan a tira alo tum
tak zdwk, kan awmna lei kahna ni lovin, van sang zin
theihna tura rocket siam turin tanala tasauh sauh a, rocket
chhawng thum neite pawh a siam thiam ta hial a.

German thiamna America leh Russia-in an la chhdwng
German sorkir a lo tlawm ta a, Indopui pahnihna a
lo tawp ta a. Braun-a leh a hote chu America sipai kutah
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awmin, New Mexico lamah hruai an ni a. Hetah hian rocket
V-2 bawk an siam chhunzawm leh ta a. Kum 1946 chhung
hian America scientist-te chuan V-2 rocket hmang chuan
enchhinna hrang hrang an ti a. Kum 1946 October ni 24
chuan chu V-2 rocket hmang chuam lei chung boruak mél
65 atangin lei thla an la thei ta a; van sdng atanga kan
awmna lei thla 14k hmasa ber a lo ni ta a. Kum 1947-ah
America chuan V2 rocket hmangin tho chi khat fruit fly-te
an kap chhuak a, hriat theih chinah leia thil nung zingah
van boruaka zin hmasa ber an lo ni ta a. Heng thote hi an
awmna bdwm nen parachute hmangin dam takin lei lamah
anlokirlehani. He an enchhinna hi vin sdngah ni zungin
thil nungte a nghawng dan hriatna atana tih a ni.

Kum 1948 June ni 11 khan America Air Force
Aeromedical Laboratory chuan V2 rocket siam danglam
hmangin z4wng chi khat, Albert tia an koh chu van sdngah
an kap chhuak a, vanduaithlak takin lei tuamtu boruak a

thlawh pelh hmain mél 39 véla sangah he z4wng hi a thi
ta hlauh va,

Kum 1949 February ni 24-ah America chuan Rocket
chhawng hnih chi hlawhtling takin a kap chhuak leh ta a.
He rocket hi a hmaa rocket an kah chhuah tawh zawng
zawng aiin a thlawk chak a, darkar khatah km 8288 a
thlawk thei a. A hmaa rocket an kah chhuah tawhte
khamir, van sang km 393 laia sing a han thleng a.

Kum 1949 june ni 14 khan Albert pahnihna an kap
chhuak leh a, mél 83 (km 134) a sdng a han thleng a. Lei
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tuamtu boruak thlawh pélin, van sdng boruak a han
thleng a; mahse ani pawh a lo kir leh lamah a thi ve ta tho
va. A hnuah zawng dang pahnih an kdp chhuak leh a,
anni pawh an thi zél a.

Zawng hi mihring hnaih tak an nih avangin science
lam thil enchhinaah mihring ai awh atan hman an ni fo
thin a. Ti chuan heng zdwngte hian keini mihringte van
sanga kan zin theih dawn leh dawn loh lo zir lawkna aténa
an nunna an hlan, kan ti thei ang. Heng zawng an kah
chhuah hi thil chhinchhiahtlak tak a ni a; amaherawhchu
a hun laiin puanzér a ni 1ém lo va, khawveél ram dangin
an hriatpui lutuk lo niin a lang.

Kum 1950-ah Braun-a chu Huntvsville-a missile
siamna hmunah rocket siam lam hna thawk tura tirh a ni
a, helai hmuna a thawh hnu hian rocket ‘Redstone’ an tih
chu an siam chhuak a. He rocket hi America tdn chuan
vén lam hmasawnnaa thil pawimawh tak a lo ni ta a ni.

Russia ramah pawh Tsiolkovsky-a thurochhiah kha
a.la chAm reng a. Kum 1920 atangin engineer pakhat
Fridrikh A. Tsandar-a chuan tuialhthei hmang chi rocket
a buaipui ve char char a, enchhinnate pawh a nei thin a.
Kum 1945 hnu phei kha chuan Glushko-a te, Korolyov-a
leh Tikhonravov-ate’'n hma hruaiin, Russia chuan chak
takin hma a sdwn chho ve zél a.

« Peenemunde-a awm German mij, rocket lam thiamho
kha America sipaiten ankhawm vek avangin, Russia chuan
ama thiamna liau liauva hmasidwnna kawng a dap chhoh a
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ngai a. Amaherawhchu, vanneihthldk takin German-ho
rocket V-2 kha an man ve hlauh mai a, chu chu entawnin
German-hd thil thiam tam tak an man chho ve thei ta tho va.
Ti chuan, enchhinnate neiin, rocket siam hna chu an bei char
char a. Kum 1953-a bomb hlauhawm tak ‘Hydrogen bomb’
an siam theih tik hnu phei kha chuan namén lovin hma an
sawn chho ta a ni. Kum 1957 August thla a lo nih chuan
Russia chuan enchhinna hlawhtling tak a nei ta a. Hetiang
rocket hmang hian thla lem pawh lei hél turin van sang
boruakah a dah theih ngei a beisei ta a. Hetih lai vék hian
America sorkdr pawhin ualau takin thla lem kah chhuah
thuai a tum thu a puang ve dup dup bawk a.

Vin lam hun a intan ta
Kum 1957, October ni 4 a lo ni a, Russia chuan Aral
tuipui hmar lama Tyuratam khaw bul lawk atangin

Sputnik 1 T



VAN LAM HUN LO INTAN DAN | 23

’chawvél thla lem hmasa ber phurtu rocket chu a kap
i;hhuak ta dur mai le! An kah chhuah atanga minute sswm
lekah chuan rocket chuan thla lem hmasa ber Sputnik 1
chu lei hél turin van sangah a han dah thei ta hlauh mai!
Ti chuan, van lam hun, a sdp tawnga ‘Space Age’ tia kan
sawi thin chu a lo intan ta reng mai!

Sputnik thu mal hi Russia tawnga thla lem tihna tho
a ni a. He thla lem hi a mGm a ni a, a laia hawlhtlangin
inchi 23 niin, a rih lam pawh kg. 83 a ni. He thla lem hian
minute 96 chhungin kan lei hi vawi khat a hél chhuak
hman a. A hélna kawng hi a siwl a nih avangin lei atanga
a hlat lai berin km. 940-a hlaah a awm a, a hnaih ber lai
chu an km. 215-a hlaah a awm thung. He thla lem hian
radio signal thawn chhdwng theitu khawl (radio
transmitter) té reuh té a keng tel a; chu bk chu thil zirna
hmanraw dang a keng hranpa lo va.

Russia thla lem kah chhuahnaa a bul tumtu chu
Ukraine mi Sergei Korolev-a a ni tih hi tam tak chuan kan
hre 14r vak 4&wm lo ve. A hnathawh ropui tak avang hian a
hming hi Russia ramah mai ni lovin, khawvél huapa van
sdhg lama hlawhtiinna chanchin ziahnaah a reh tawhlo vang.

Sputnik 1 hlawhtling taka kah chhuah a lo ni ta mai
chu khawvél mipuiin an lawmin, mak an ti hle a, radio
leh chanchinbu a luah hneh hle. Ttinlai hun thlengin he
van lam hun lo intanna champha hi Russia ramah chang

ni lovin, khawvél ram hrang hrangah ni pawimawh leh
chhinchhiah tlakah ngaiin an la lawm thin a, achamphaa
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lo thlen apiangin khawvél ram hrang htang atangin
Russia sorkar hnénah lawmpuina thu an thawn chur chur
thin. Sputnik 1 hi a awmna a sin tawk loh avangin lei
tuamtu boruakin a la tibuai thei tlat mai a. Ti chuan, a lo
chak lo tial tial a, kum 1958, January ni 4 khan boruakah
akéingral taani.

Sputnik 1 an kah
‘chhuah hnu thla
khat lek, November
ni 3 alo ni a, Russia
chuan a hma aia
lian zawk thia lem,
Sputnik 2 chu an
kép chhuak leh ta
nghal a, khawvél
mipuiin mak an ti
tak zet a ni. Hemi tum phei hi chuan ui pakhat ‘Laika’ an
kap chhuak tel nghe nghe. Ti chu.n, he ui hi khawvél
thil nung zinga véin sang atanga lei hél hmasa ber a lo ni
ta a. A lungphu leh taksa awmdante lei atangin ngun
takin an lo zir a, chu chuan mihringte hi van singah rei
tak kan dam ve thei ngei ang, tih rinna nghet tak a neihtir
a. He ui khawhar tak hi 1ak kir feh theih a nih loh avangin
a lo chau tal tial a, nd sarih lei 2 hél hnuah a boral ta a;
nifhiingte hmasiwn zélna at4n a nunna hlu tak chu a lo
hlan ve ta a ni. Ti chuan, Sputnik 2 leh a chhunga Laika
ruang dwm chii kum 1958 ‘April ni 14 khan lei tuamtu
boruakah'a king ral ve leh ta a.

!
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Mihring nun hrim hrimah hian rual elna hian
hmasawnna min thlen fo thina. Mite aia chungnung zawk
nih duhna emaw, rual padwl ve phak nih duhna rilru neih
tlat hi a pawimawh hle. Rilru dik lova inel erawh a tha
hauh lo thung. Chuti ang bawkin khawvél ram hrang
hrangte inelna hian a tha lo zAwngin nghawng nei fo thin
mah se, kawng thenkhatah chuan hmasdwnna thlentu
pawimawh tak a ni fo thin.

America-in tana la

Russia-in thla lem hlawhtling taka lei hél tura a dah
thel ta mai chuan khawvél ram changkang leh thil ti thei
ber leh thla lem kap chhuak hmasa ber tura lo inngai,
America sorkar chu a barakhaih hle a. Eng pawh ni se,
Russia-in hmasa ber nihna chu a chang ta tlat mai a. Heta
tang hian, America leh Russia inkarah van sang lama
inelna ril tak a lo intan ta a ni.

America chuan tan lain, Russia-in Sputnik 2 a kah
chhuah hnu thla khat lekah chuan thla lem Vanguard 1
chu kah chhuah a tum ve ta a; amaherawhchu,
vanduaithlak takin a hlawhchham hlauh mai a. Chutiang
bawkin Vanguard 2 kah chhuah a tum pawh a
hlawhchham leh ta rih a.



A

¥op 1‘ahchhuahamhatangatl‘dahmhlehm
sawmhnimh lina, January ni 31, 1958 chuan America
chush a thla lém Explorer 1 chu Juno 1 rocket hmangin, a
kah cRuahna hmunpui Cape Caneveral atang chuan

hlawhtling takin a kip chhuak ve thei {a hlauh mai a.
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Explorer 1

He thla lem hi kg. 14 leka rit a ni nain thil zirna
hmanrua a keng tel a, a tangkai hle. Ni atanga atom nawi
té té (atomic particles) lo kal, vAn boruaka kan lei hual
véla chAmbang Van Allen radiation belts chu a khiwl ken
hian a han hmu chhuak a. Explorer 1 hian thla li chhung
zet lei lama signal a rawn thawn hnuin a khawl a thi ta a.
A khawl a thih hnuah pawh lei a hél reng a, kum 1970
March ni 31, an kah chhuah atanga kum 12 zet hnah khan
lei tuamtu boruakah a kang ral ve leh ta a.

Explorer 1 an kah chhuah hnu hian thla lem
Vanguard 1 pawh March ni 17,1958 khan hlawhtling takin
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an kip chhuak leh a. Lei a hélna a san ém avangin lei
tuamtu boruakin a tibuai pha lo va; chu vangin, lei atang
bawka an han la kir leh te a nih loh phei chuan lei a hél
reng tawh mai dawn a ni.

America chuan tan la z&lin inrelbAwlna lama pawh
ruahmanna thar a siam zél a. Kum 1958 July ni 29 a lo ni
a, President Eisenhover-a chuan a hmaa van sing lam
buaipuitu National Advisory Committee for Aeronautics
(NACA) chu sipai lam rocket buaipuitu Wernher von
Braun-a leh a hote awmna Army Ballistic Missile nen
hmun khatah chhting khaiwmin National Aeronautics and
Space Administration (NASA) a din ta a. Ti chuan, NASA
hian chak takin van sang lama hmasdwnna atinhmaala
ta a, a hnu lama America vin sing hlawhtlinna zawng
zawngah a bul tumtu a a lo ni ta a ni.

Russia pawhin tan a la zél

Explorer 1 leh Vanguard 1 hlawhtling taka an kah
chhuah theih tdk avangin America sorkar pawh a thaw
huai a. Amaherawhchu, Russia Gm pha ta nia an inngaih
lai chuan, rin lawk loh takin Russia chuan a thla lem,
Sputnik 3, ton 1.3 zeta rit chu kum 1958 chuan a kap
chhuak ve leh ta a. He thla lem hian thil zirna hmanrua a
keng a, chu chuan Van Allen belts pawh a awm ngei a ni
tih a han chian a.

Ti chuan, Russia chuan van sang lama chungnung
zawk nihna a chan avang chuan a phar chho hle a, lei
héltu chauh ni lovin thla thleng hiala rocket thawn dan
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tur chu a ngaihtuah tan ta a.
Chutih lai chuan America pawhin §
tan a la sauh sauh a. Kum 1959 §
January thla chhung ngawt{ . -..\
pawhin vawi hnih lai thla thleng | \ " .
tura rocket kah chhuah a tum a;
mahse, a hlawhchham a. Hetih lai |
vék hian Russia boruak lawng |-
kah chhuah Luna 1 pawhchu, lei | -
hipna atanga tal chhuak a, thla ﬁ
lam a pan laiin a kawng a bo a,
km. 6000 zetin thla chu a thélh ta
hlauh a. Ti chuan, Luna 1 chuan ni a hél ta a; ni héltu lem
(artificial planet) hmasa ber a lo ni ta a nih chu. Hemi
kum bawk hian September thlaah Luna 2 chu Russia
bawkin an kip chhuak leh a, chu chuan vinneihthlak
takin thla a han thleng thei ta a. Mihring thil siam zinga
thla thleng hmasa ber a lo ni ve leh a.

Thla khian kan awmna lei a hél laiin, kan awmna
lei anga a axis-a a vir ve loh avangin a pang leh lam chauh
kan hmu thei a. A pang leh lam, kan lei chhawn lo lam
thid la tur chuan kum 1951, October ni 4 chuan boruak
lawng Luna 3 chu Russia chuan a thawn leh ta a. He
boruak lawng hian thla leh lam thla chu cluang takin a
han la thei ta a.

Kum 1959 a lo tdwp meuh chuan Russia chuan

boruak lawng paruk a tir chhuak hman a. Chutih lai chuan
America phei chuan boruak lawng sawm leh pariat lai a

Luna 2
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tir chhuak hman a. America hian a thawn chhuak hnem
zAwk nain a tlangpui thuin Russia chuan hma a la hruai
zAwKin, a la hlawhtling zadwk a tih theih ang.

Russia chuan boruaka mihring thawn dan tur a
ngaihtuah chho zél a. Kum 1960, May thla khan Sputnik
4 a kap chhuak leh ta a. Hemi tuma mihring a thawn lo
chu a vanneihthlak zawk hle. Sputnik 4 hi leia lo kir leh
tura tih a ni nain, a lo kir ta awzawng lo mai a, lei ahél a
hel ta mai a. Ti chuan, thla nga zet lei a hél hnuin lei
tuamtu boruakah a king ral ta a ni. Hemi kum vék August
thlaah Sputnik 5 an kip chhuak leh a. Hemi tum pawh
hian mihring aiah ui pahnih Belka leh Strelka an chuantir
leh phawt a. Ni khat chhung véan sang boruaka lei an hél
hnuin, him takin leiah an rawn kir thei ta hlauh mai a. Ti
chuan, beiseina a sdng sawt ta hle a.

America pawhin mihring chuanna boruak lawng
ngei lei héltir dan tur a ngaihtuah chho ve z&l a. Boruak
lawngin van sang atanga lei a hél hian hma lam zawnga
a thlawhna tha leh leiin boruak lawng a hipna tha kha a
inhu tawk thin avangin, boruak lawng leh a chhunga thilte
leh mihring chuangte chuan an rihna an hloh vek thin a.
He thil mak tak mai hi an hre lawk nachungin, chuti ang
dinhmunah chuan mihring tdn nung dama han awm theih
a nih leh nih loh an la hre chiang chiah bik lo va.

Mercury leh Vostok Project
" America-in mihring chuanna tura boruak lawng a
siam Mercury chu chingal thlawr bar ang deuh a ni a, mi
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pakhat chuang thei tura siam a ni. A lian lai ber chu a laia
hawlh tlangin ft 6.2 niin, a sei zawng ft 9.5 a ni a, a rih
zawng ton 1.3 a ni. Russia boruak lawng Vostok chu a
mam a ni thung a. A laia hawlh tlangin ft 7.5 niin, a rih
zawng pawh ton 2.4 lai a ni. Heng boruak lawng pahnihte
hi, a siam dan leh pianziate inang chiah lo mah se,
hlawhtling taka hman an ni.

Mercury Vostok

Kum 1961, April ni 12 chuan Russia boruak lawng
Vostok chu, a chhunga chuang Yuri Alekseyevich
Gagarin-a nen chuan lei hél tura kah
chhuah a lo ni ta. Gagarin-a chuan
lei vawi khat a hél hnuin him takin
a lo kir leh ta a. Ti chuan, mihring
zinga van sang atanga lei hél hmasa
A3 ber a lo ni ta a ni. Van sanga a awm

PRY lai hian a eiin a in a, thil a ziak a;

ST harsatna a nei hranpa lém lo va.

Gagarin Gagarin-a chuan, “Véan singa atanga
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lei ka hél laia ka rihna ka hloh vek lai pawhin insawisc’na
ka nei lo va, baruak lawng chhunga thil eng eng emaw, a
htna kan htin maiho chu an lang a, kei pawh ka thutnaa
thu lovin, a chhung boruakah chuan ka lang ve ta mai a,
a hinasa berin kan awmna lei m@m pul chu ka hmu ta a.
Van boruak atang chuan lei atanga en aiin Ni hi a éng
zAwk hle a ni,” tiin a sawi.

Gagarin-a thlawh chhung hi minute 108 lek a ni nain,
mihringin van sang atanga lei a hél ta mai chu a makin,
Sputnik 1 kah chhuah nen khan a lawmawm dén leh a
hlutna a dang chuang lo. Russia chu America ai chuan a
lawr leh ta lak mai le. America hian a thil tum hi ual-au
takin a puangzér deuh z&l a, Russia erawh hi chuan a rik
tea hma la chhovin, a ti thut thin niin a lang. Gagarin-a pawh
hi van sang lama stlsutu ropui tak a lo ni leh ta.
Amaherawhchu, vawi khat mah van sangah a zin leh ta
lo va. Kum 1968 khan van sanga thlawk leh tura thil a zir
laiin, vanduaithlak takin thlawhnaah a chesual a, a boral
ta a ni.

Thil pakhat kan hriat fo tur chu mi hlawhtling leh
langsarte phénah hian mi pawimawh tak an awm chawk
thin, tih hi a ni. Russia van lam hmasawnaa an thluak
bar ber chu Sergei Korolev-a a ni a; chuti ang bawkin
America van lam hmasadwnnaa a bul tumtu pawimawh
&m ém chu Wernher von Braun-a a ni thung,.



Wernher von Braun Sergei Korolev

Gagarin-a'n Vostok hmanga lei a hé] atanga kar hnih
lek, May ni 5, 1961 chuan America mi Alan B. Shepard-a
chuan boruak lawng Mercury 3 hmangin km. 187 laia séng
a han thleng chho ve thei ta a. Ti chuan, America mi van
sdng zin hmasa beraloni ta a
ni, Shepard-a erawh hi chuan
lei a hél lo va, a thlawh chhung
pawh minute 15 emaw lek a
ni a. Eng pawh nise, van
sdngah mihring kan nung ve

] sawi tawh kha a tak ngeiin a
Alan B. Shepard han chang ve ta a.

Shepard-a hnuah hian America mi Virgil 1. Grissom-a
chu vé&n sangah lei hel bawkin a han zin ve leh a. Ani phei
hichu a thi teuh ther thér hle. A chuanna boruak lawng kha
Atlantic tuipuiak a tla &, a pil ta tlat mai a. Vanneihthlak
takin hélicopter hmangin an chhan chhuak thei hrdm a.-
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America mi pahnih van sidnga an han zin hi
hlawhtlinna ropui tak chu a ni nain Gagarin-a’n hmasa
ber nihna a chan avang leh han zin satliah ngawt ni lova,
lei a han hél avangin America tdn chuan han uanna vak
tur a l]aawm 1ém lo va.

America-in lei hél tura mihring
thawn theih ngei a tum lai mékin
M Russia chuan hmasiwnna dang a

l neilehta. August ni 16,1961 a lo ni
Bl 2, Gherman S. Titov-a chuan van
sdng atangin lei vawi sdwm leh
pasarih zet a han hél ta mai a. Van
sang atanga lei a hél lai hian a eiin

Gherman 5. Titov 3 jn a, thil eng eng emaw a ti a, a
mu bawk a. Thil mak tak mai pakhat erawh chu a hmaa
mite la tawn ngai loh van sadng natna (space sickness)
chuan a tlak buak a, chumi avang chuan rei vak lo chhung
aluahaia.

Van sang natna kan tih mai hi a hnua van séng zin
tam tak harsatna pakhat a ni ta z&l a. A chhan ber ni swma
lang chy, lei an hél laia an rihna an hloh lai khan an beng
chhunga hriatna chuan a thawh tur ang a thawk tha thei
lo va, chu chuan harsatna a siam niin an ngai. Van sdnga
han zinho zingah pawh tuar nép deuh leh tuar na deuh
an awm nia hriat a ni. Eng pawh nise, he natna hian rei
vak lo hnuah a kiansan ve leh mai thin a. Ti chuan, he
van sang natna Titov-a'n a han tawh avang hian van sanga
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rei tak zin a theih dawn leh dawn loh pawh hriatthiam a
harsa ta hle a.

Kum 1962, February thla chuan
@ America mi John H. Glenn-a chuan
lei vawi thum zet a han heél thei ve
ta a. Ti chuan, Aniérica mi vnsang
atanga lei hél hmasa ber a lo ni ta
a. Glenn-a zin tum hi thil
chhinchhiah tiak tak a nihna lai a
%| awm. Vén singa a thlawh laiin, a
ful chuanna boruak lawng chu thil
mak tak, &ng zuai Zuafin a fawn im
niin a hria a. Thenkhat phei chuan,
“UFO a ni ang e” an ti hial a. Amaherawhchu, a hnua a
han chhui létin, a chuanna boruak lawngin tuihu a phuh
chhuah lo éng ta niin an ngai. Glenn-a hian van séng
atangin tuifinriat tui luan kual dan te, khawpuite leh ram
leilung pianziate chiang takin a hmu thei a.

Glenn-a hian lei a hél laiin, lei lama a khawlpui chuan
thil dik loawmin a hre ta tlat mai a. A chuanna sa lutuk tur
vengtu kawr chu a thawl niin a hria a. Vanneihthlak takin
a thil'hriat hi a lo dik lohlauh a. Lo dik ni ta hlauh phei se
chuan, Glenn-a chu mihring zinga van sdnga boral hmasa
ber a ni mai dawn a lo ni reng mail

Glenn-a hru thia thumah chuan M Scott Carpenter-a
¢huan ‘vén sang atangin lef a han hél ve leh a. Enchhinna
mawl t&'t& eng émaw %At & han t a. A lo kir leh lamin
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tuifinriata a lo tumna hmun tur km. 400 laiin a thélh
nachungin him takin chhanchhuah a ni a. Ti chuan,
America chuan Russia chu a umpha ve ta, kan ti thei ang.

Kum 1962, August ni 11 chuan Russia mi AndrianG.
Nikolayev-a chu boruak lawng Vostok 3 hmanga lei hél
tura thawn chhuah a ni a. A tik maiah chuan Pavél R.
Popovich-a pawh Vostok 4 a chuangin, a hmaa mi nena
thlawk dQn turin thawn chhuah a ni ve leh a. Heng boruak
lawng pahnih te hi thldawk danin, an inhnaih lai berin km.
6.5 danah an thlawk a. Ni li hnuah him takin an rawn kir
leh ta a ni. Doctor-te’n ngun taka an enin, heng mi pahnihte
hian an rihna an hloh laiin hun rei vak lo chhung chu an
tihrdwl a chauvin an lung pawh a chak lo niin an hria.

Kum 1962 October -ah America mi Walter M. Schirra
chuan Mercury hmangin lei vawi ruk lai a han hél a. Kum
1963, May thlaah Gordon Copper-a pawhin Mercury bawka
chuangin darkar 36 chhungin lei vawi 22 lai a han hél ve leh
ta a. Ti chuan, Mercury programme chu a lo tdwp ta a.

Copper-a thlawh hnu thla khat lek,
M June ni 16, 1963 chuan Russia
=T hmeichhia  Valentina V.
P Tereshkova-i chu Vostok-a
' ( IR b chuangin thawn chhuah a lo ni ve

. .5¥ leh a. Khawveél hmeichhe zinga van
sang zin hmasa ber nihna a lo
chang ta a. Vawi 48 zet mai lei a
hél hnuin him takin a lo kir leh a.
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Ti chuan, hmeichhiate pawh van sngah an zin ve thei
tih chu a lo chiang ve leh ta. Amaherawhchu, Valentina-i
hi van sdngah a zin leh ta ngai lo va, hmeichhe dang pawh
Russia hian a thawn leh ta rih lo. Kum 1963 khan Vostok
3-a chuang Andrian Nikolayev-a nen an innei ta nghe
nghe a.

" Valentina-i thlawh tum khan boruak lawng dang
Vostok 5 hmangin Russia mi bawk Valery F. Bykovsky-a
chuan lei a hel ve bawk a. Ani phei hi chuan vawi saiwm
riat leh pakhat zet hélin, ni nga thawthang van sdngah a
thlawk a, a hmaa mite zawng zawng a khim a. Ti chuan,
Vostok programme pawh a lo tawp ve leh ta a.

Mercury leh Vostok project a tiwp hnu chuan Russia
leh America chu van sdng inelnaah an intluk thawthang
nachungin Russia chuan hma a hruai deuh z8l a; chu

vangin America chuan Russia lehpelh dan a ngaihtuah
zél a.
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Van sanglama hmasdwnnaah
hian thla lem hmasa ber kah
chhuah atangin Russia chuan
hma a hruai deuh zél a, chutih lai
chuan America pawhin tan a la
chho reng bawk a; a bik takin
America President John F.
Kennedy-a chuan a hun laiin
Russia an lehpelh theih dan tur
kawnga dap nasa hlea. Van sang
chawlhhmun (space station) din a tha &awm mang e, tiin
an ngaihtuah that that nain, Russia bawkin a tihhlawhtlin
hmasak an ring leh bawk si a.

John F. Kennedy

Ti chuan, Russia lehpél ngei tura kawng awm chhun
chu thlaa mihring ngei han thawn niin an hre ta a. Alen
Shepard-a’'n van sdng a han thlen hnu kar thumna, May
ni 25, 1961-ah Kennedy-a chuan, kum 1970 hma ngeia
America-in thlaa mihring ngei thawn an tum thu a puang
ta a. Kawng dangah hma la chho tho mah se, khata tang
kha chuan thla lam #hz4wna hma lakna chu a larin,
khawvél ram ropui leh thil tithei pahnih inelna chu ram
hrang hrangin an thlir thup a ni ber mai.



38 | VAN LAM HUN (SPACE AGE)

Gemini leh Voskhod Project

Kum 1961-a America President Kenedy-a'nalo puan
tawh angin, kum 1970 hma ngeia thlaa mihring thawn
turin America chuan theih tawp chhuahin kawng a dap
chho ta a. Boruak lawng hmanga lei hél mai ni lo, thlaa
han tuma, leia lo kir leh chu a namai lo hle a; chu vangin
thlaa intirh tak tak hmain, lo inzir lawk ndn Gemini
Project an tan ta phawt a. Gemini boruak lawngte hmang
hian van sang zin mite chuan borugk lawng dang nena
intawh dan te, inzawm dén te, bomakhwng danga pakai
dante leh boruak lawng pAwn lama chét tlat dante an zir
a, an hlawhtling hle.

Boruak lawng Gemini chu heti# han en thuak chuan
a hmaa an boruak lawng, Mercury nén a inang hle
nachungin a changkéng hle a. Mi pahnih thut theihnaa
an siam reentry module chu chingalthlawrb(r ang deuh a
nia, a arh lai chu hawlhtlangin ft 7.5 ania, ahma lam chu
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zuih pheiin, a hmawrah chuan boruak lawng dangte néna
an intawh theih nidna an awmna chin hriatna hmanrua
(radar) leh véan sang atanga an lo kir leh lama hman tur
parachute aawm bawk a. Mihring chuanna pindén hnung
lamah chuan khdwl pawimawh chi hrang hrang aawm a.
He pindan phei hi chu an lo kir leh dawna thlawn tura
ruahman a ni a. Gemini pum pui rih zawng chu ton 3.6
lai a ni a, a sei zawng pawh ft 18.3 lai a ni. Gemini kah
chhuah nén hian Titan - 2 rocket an buatsaih bawk a.

Chutia  America-in
Gemini a buatsaih tlut
tlut lai chuan Russia
chuan mi pathum chuan
theihna boruak lawng
Voskhod 1 chu
puangzar lawk lovin
October, 1964 chuan a
thawn chhuak leh ta thut
mai a. Thla lama
inelnaah pawh Russia chuan hma a hruai leh ngei dawn
niin mi tam tak chuan an ring a. A kum leh March thlaah
Voskhod 2 an kip chhuak leh ta bawk a. Hemi tum hian
mi pahnih an chuang a. A chuang zinga pakhat Alexei
Leonov-a phei chu boruak lawng ata chhuakin, oxygen
dAwta inthlungin, vin sing boruakah chuan a kal ta mai
a. Ti chuan, mihring zinga vin sdng boruaka kal hmasa
ber a lo ni ta a ni.

Alexei Leonov
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Chuti anga harsatna nei miah lova a kal thei ta mai
chu mi tam takin mak an ti hle. Hetia hlawhtlinna ropui
tak an neih hnu hian harsatna mak takin a tlakbuak thung.
Leia an lo kir leh dawnin, an chuanna khawl chuan a
thawh tur a thawk tha thei ta tlat lo mai a, an buai ta hle
mai a. Ti chuan, an tlakna tura an ruat lawk chu km 1600
laia thélhin, vur nAwi tam tak awm khawmna tuiah a tla
ta a. Darkar rei tak chhung vawt ti taka an awm hnuin an
chhan chhuak thei ta hrdm a.

A tirah chuan Voskhod siam dén hi hriat chian a ni
lo va, America phei chuan a bengkhawn hle a.
Amaherawhchu, thil thar vak a lo ni lém lo va, a hmaa an
boruak lawng Vostok, tiéma tihilanglam deuh mai a lo
ni tih an hre ta a. Ti chuan, America pawhin rilru
ngaihngam takin Gemini Project chu an chhunzawm ta
z8] a. Gemini 4-a chuang James Mc Divitt-a leh Edward
H.White-a te phei chu ni 4 zet van singah han thidwkin
lei an hél a. Hetia an thlawh lai hia.. White-a chu boruak
lawng ata chhuakin van sing boruakah chuan a kal ve ta
a. Oxygen dawta inthlungin, minute 21 chhung zet
boruak lawng pawna a awm hnuin boruak lawngah
chuan a kir leh a. Ti chuan, America mi van sAng boruaka
kal hmasa ber a lo ni ve ta a ni.

Gemini 4 hnuah hian L.Gordon Cooper-a leh Charles
Conrad-ate chu Gemini 5 hmangin an thawn leh a. Anni
phei hi chuan an hmaa mi zawng 2awng khmin vawi 120
zet van sdng boruak atangin lei an hal ta mai a. Cooper-a
hi Mercury hmanga lo zin tawh kha a ni a, a zin hmasak
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tuma a thil hmuhte chiang lehzualin a han hmu a, tuifinriata
lawng kal te, thlawhtheihna thlawkte pawh van sang atang
chuan an thlir a; chu békah lei lam thia vawi tam tak an la
a. Ti chuan, hlawhtling takin an lo kir leh ta a.

Vin singah boruak lawng an intawk

America chuan van sanga a boruak lawng thawn
chhohte sang zawka phur chho thei turin boruak lawng
dang ‘Agena’ chu a siam a. Agena chu boruaka kah
chhuah phawt a, chumi hnua Gemini kah chhuah ve leh
a, Agena nén chuan inzawmtir a, Gemini chu Agena
hmanga sang lehzuala dah chhoh a tum a.
Amaherawhchu, Agena kah chhuah a tum hmasak ber
tum chuan a hlawhchham ta hlauh a. Eng pawh nise,
Agena aiah boruak lawng Gemini 7 a kap chhuak ta thung
a. Chumi hnu ni riatnaah chuan Gemini 6 chu Titan rocket
hmanga kah chhuah tura tih a ni a. Kah chhuah peih
diama an dah tawh hnuah leh a chhunga chuang Schirra

Gemini 6 leh Gemini 7
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leh Thomas P.Stafford-a pawh inring renga anawm tawh
hnuin an chuanna khiwl chu a thi ta tlat mai a.
Vanneihthlak takin rocket chu a puak hman lo hlauh va,
thihna an pumpelh thei ta hrdm a ni. A hnu ni thumnaah
Gemini 6 chu an kdp chhuak thei ta chauh va. Ti chuan,
Gemini 6 chu Gemini 7 nen inhnaih takin an han thlawk
dun ta a. An inhnaih lai ber phei chuan an inkér metre
khat emaw lek te a ni a. Chutia ni khat chhung an thlawh
dun hnu chuan Gemini 6 chu a lo kir leh ta a. Gemini 7
erawh chu a chhunga chuang Frank Borman-a leh James
A. Lovéll-a nén ni 14 chhung zet van singah thlawkin vawi
206 lai lei an hél hman a. Ti chuan, a hmaa mi zawng zawng
khGmin van sdng boruaka chidm rei ber an lo ni ta a.

Kum 1966 March thlaa Gemini 8 an kah chhuah chu
Agena nena inzawm tura tih a ni leh a. Hemi tum hi chuan
Agena pawh tluang taka kah chhuah a ni a. Gemini 8-ah
chuan David Scott-a leh Neil A. Armstrong-a an chuang
a. Van singah chuan Armstrong-a chuan an chuanna
boruak lawng hméwr zuih lam chu zawi téa nawrin,
Agena hmawra inzawmna tura an lo ruatsa nén chuan
mtma, A zawm thei ta a. Amaherawhchuy, harsatna a
fig $a tlat mail Chutia @ zawm hnn lawk chuan
2 aﬂ!&mmﬁm Armstrong-a chuan an

ha chy Mhﬂﬁhaﬂgt&wldnthununahm

§iehid; Narsa i 6 ngang mai a. Chutih lai chuan leia
G akiice ‘%hakhlwlpuimnglnleihmkhvatumhmtm
a ni ta bawk nén, a rang thei ang berin lei lamah an lo kir
leh ta a. TIéma tiémah an che sual teuh hle mai.
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America chuan Gemini 9 kahchhuaha, Agena hmang
bawka van sidng zawka dah chhoh a tum leh a.
Amaherawhchu, hemi tum pawh hian thil khirhkhan tak
mai a lo thleng leh tlat mai. Agena an kah chhuah chuy, a
tuamtu kawr a inphélh kim thei ta tlat lo mai a. A hmutu
ngei, Gemini 9 a chuang Tom Stafford-a sawi danin, awlé
thinrim ang maiin a 4ng huau ringawt ta mai a. Ti chuan,
Gemini 9 chuan zawm tur a neih tak lovah chuan a
chhunga chuang Eugene A. Cernan-a chuan van sang
boruaka kalte a zir ta zawk a.

Tum thum lai Gemini
boruak lawngte hi tirh an
4 ni leh a. Gemini 10-a
chuang John W.Young-a
chuan an chuanna boruak
lawng chu Agena-a
f zawmin Agena chuansing
8 takah a hruai chho thei ta
X a. A chuanpui Michael

} , ; Collins-a pawh boruak
Edwin E. Aldrin lawng pawnah chhuakin a
khawl a va enfiah a. Gemini 11-a chuangte phei chu km
1370 laia singah Agena hian a hruai chho a. Gemini 12-a
chuang Edwin E. Aldrin-a pawh harsatna nei miah lovin
van sing boruakah kein a kal thei ta bawk a. Gemini
project chu eng eng emaw harsatna awm mah se, a
hlawhtling hle.
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Thla lam enthlithlai hna an thawk fan

Boruak lawng hmanga véan sdng boruaka nunchan
an zir chhoh z#1 laiin, thla chanchin hre chiang tur leh
enthlithlai turin boruak lawng ‘Ranger’ pathum lai kum
1964 leh 1965 chhungin America chuan a thawn bawk a.
Ranger pathumte hian thla leilung thld an han la a, lei
atanga entlang tha bera en aia a 1ét tam taka chiang zawk
thlalak tam tak an rawn thawn a. Thia leilung méim lai
ber ni Awma langahte pawh lung tam tak a kat nuk maia
ni tihte an hre thei ta a.

Kum 1966, February thla chuan Russia enthlithlaitu
boruak lawng Luna 9 chu Thlaa phaizawl hniam lai
Oceanus Procellarum hmunah an han tumtir ta hial a. A
tumna bul vél thlate lain leiah a rawn thawn a. Thlalak
atanga en chuan thla leilung chu a mu deuh hruih hian a
lang a. Chu bakah lung lian vak lo hi hmun tinah a awm
nual bawk a. Thenkhatin thla leilung pawnlang chu
vaivut ném chhah tak nia an lo ngaih thin chu a dik lo a
ni tih a chiang ta hle.

America pawhin Apollo boruak lawngte tumna
hmun tur endik turin enthlithlaitu (Surveyor)tum sarih
zet a thawn leh a. Chang zinga pangate chu han tumin,
an thawh tur ang tha takin an han thawk thei a. Thla chu
mihring han tum nén leh vah vél nAn a him tiwk a ni,
tik chiang takin an rawn hrilh thei ta a. Hmanrua an kente
chuan thla leilung awmzia chiang tAwk takin an rawn
thawn thla a. Tha leilung chu a tl&ngpuiin tlang kingin
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lei chhungrila mi a rawn vawrh chhuah ang hi niin a
lang a.

Surveyor-ho an thawn lai vék hian thla enthlithlai
tur bawkin America chuan thla héltu (Lunar Orbiter)
panga a thawn a. Lunar Orbiter-ho hian thla hélin, thla
thla tam tak an han la a. An thlaldk rawn thawnte chu
hmun rualrem leh him lai thlan nan a tangkai hle a, thla
chanchin hrim hrim pawh a hma aia chiang zdwkin an
hre thei ta a.

America-in vinduaina a tiwk

Chutia America-in thlaa inkah kai tuma theihpatawp
chhuaha tan a lak lai chuan rin loh takin vanduaina
rapthlak tak a lo thleng ta tlat mai! Mihring chuanna
boruak lawng Apollo 1 chu kum 1967, January ni 27-a an
enchhin laiin, a chhunga electric hrui zamah dik lohna a
awm avangin a kang ta hlauh mai a. Chuti chuan, a
chhunga chuang mi pathum Virgil Grisson-a te, Edward
White-a te leh Roger B. Chaffe-a te chu an kang hlum ta
dérmaia. He vAnduaina avang hian thla lam programme
pawh thla sdwm leh pariat zetin a tlai phah ta a; President
Kennedy-a'n kum 1970 hma ngeia thlaa mihring thawn
an tum thu a lo puan lawk pawh a hlawhtlin loh phah a
hlauhawm ta hle a. Amaherawhchu, he vinduaina
rapthlak tak hian rilru tina hle mah se, kawng leh lamah
chuan fimkhur zawkna leh hmasdwnna ropui tak a rawn
thlentir ta thung a. A hnua boruak lawng an siam leh reng
rengin an fimkhur lehzual a, boruak lawng chhungah thil
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kang thei chi engmah hman an duh ta lo va. Chu bakah,
eng emaw rikrum thila a chhunga chuangte tlan chhuah
theihna tur an siam ta z&l a.

Russia boruak lawng ‘Soyuz’

Hetia America-in vinduaina a tawh lai leh boruak
lawng tha zawk siam hna a thawh mék lai hian Russia
chuan mihring chuan theihna boruak lawng thar Soyuz a
lo siam ve hman dér tawh a. Amaherawhchu, mak tak
maiin Russia pawhin vanduaina rapthldk tak a twk ve
hlauh mai.

Soyuz boruak lawng
| hian pindan pathum
a nei a. Van sang
boruaka boruak
lawng dangte néna
inzawm thei tura
duan a ni a. America
boruak lawng Gemini
ai kha chuan a lian
deuh nain Apollo boruak lawngte chu khan lo tak a ni
thung. A hma lam chu a mQm a, chumi chhung chu a
chhunga chuangten 5ei an hel laia enchhinna hna an
thawhna hmun tur a nj a.

Apindan laita, mihring chuanna tur chu silai mu
‘ang deuh hlek hi a ni.a, a sei ZAwng pawh £t 7.2 lai a tling
a. - Mihring chuanna hnungah hian boruak; thianghlim
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(oxygen) dahkhawIna te, ni éng chakna hmanga kawlphe
tha siamna khawl te, leh thil dang eng eng emaw a awm
a. A pum puia a rih zZdwng chu ton 6.7 lai a ni. Van sang
boruak atanga a lo kir dawn hunah a hma lam pindan
leh a hnunglam pindan hi an thlawn ang a, a pindan laita,
mihring chuanna chauh hi leiah a lo kir leh dawn a ni.

A tir takah chuan mi pathum chuang tura tih a ni
nain fimkhur thilah mi pahnih chuang tura tih a ni leh a.
An kah chhuah dawn tépah phei chuan mi pakhat chauh
chuang tura tih a ni leh ta a. Ti chuan, a hma kum hnih
leh a chanve raltaa Voskhod 1-a chuangte zinga an hotupa
Vladmir Komarov-a chauh chu an chuantir ta a. Soyuz 1
chhiatna chhan hi bulbal taka hriat a ni lo va. Ngaih dan
tlangpuiah chuan, Komarov-a hian van sang atanga lei a
hél laiin, boruak lawng khan a kawng zawhah harsatna a
neih avangin, ni khat hnuah chuan Komarov-a chu lei
lamah a lo kir ta thut a, vAnduaithlak takin a parachute a
inherh avangin a parh tha thei ta lo va. Ti chuan, boruak
lawng chu a chhunga chuang nen chuan leiah a keh sawm
ta a ni. Komarov-a vanduaina hian Russia van lam
programme pawh a tisukuk ve hle a, boruak lawng
siamtute pawh an hrilhhai hle.

Soyuz 1 an kah chhuah hnu hian Soyuz 2 leh Soyuz
3 ankép chhuak leh a. Soyuz 2-ah hian mihring an chuang
lo va, Soyuz 3-ah hianmi pakhat a chuang a. Soyuz 3
chidan Soyuz 2 a han twk a; mahse an inzawm chiah lo
va. Hemi hnuah hian Soyuz 4 leh Soyuz 5, mihring
chuanna ve vete chu van singah intdwkin an inzawm ta



48 | VAN LAM HUN (SPACE AGE)

a. A chhunga chuangte pawh an intlawh tawn thei ta a.
Soyuz 6, Soyuz 7 leh Soyuz 8 te kip chhuak lehin, heng
boruak lawng pathumte hian a huhovinlei an hél a. Hemi
hnua an kah chhuah Soyuz 9 phei chuan ni 17 chhung zet
van sing atangin lei a hél a. Soyuz project hi, a tirah
vanduaina rapthlak tak awm mah se a hlawhtling hle.
Amaherawhchu, America-in, thla lama hmasawnna ropui
tak a neih chuan a khim tak ém avangin a lar tur angina
lar ta vak lo va.

Apollo enchhinna hlauhthdwnawm

Kum 1968 October thla chuan Apollo 7 chu ni siwm
leh pakhat chhung lei hél tura thawn chhuah a ni leh ta a.
Hei hi chhiatna rapthlék tak an tawh hnua boruak lawng
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an thawn leh hmasa ber a ni a. He boruak lawnga chuang
zinga hotupa Walter Schirra chu America mi boruak
lawng chi thuma chuang awmchhun a ni nghe nghe a.

Apollo boruak lawng khalhtute chuanna pindan
Command module chu Gemini ang bawkin
chingalthlawrbar ang deuh a ni a. A lian lai ber chuy, a
laia hawlhtlangin ft 12.7 a ni a, a sei zZdiwng chu ft 123 a
ni. Chumi hma lam chu zuih pheiin, a lai kua atang chuan
a khalhtute chu chhuakin, boruak lawng dangah an pakai
thei a. Command module hnung lam pindan chu Service
module a ni a, a laia hawlh tlangin ft 24.4 a ni thung. Hemi
chhungah hian oxygen bAwm te, tui te, tuialhthei bar leh
thla hél nan leh lo kir lehna tur khawl SPS engine aawm
a. A pumpuia a rih zawng chu ton 29 lai a tling a. Tin,
thlaa han tumna tur atan bik boruak lawng hnung lamah
hian maimawm ang tak, ke pali nei Lunar module an tih
chu a awm bawk a.

Thlaa tum hi a namai lo hle a, fimkhur pawh a ngai
hle; chu vangin thla han thlen tak tak hmain vawi tam tak
an enchhin phawt a. A hmasain Apollo 7 chu enchhinna
atdn rocket Saturn 1B hmangin an kap chhuak phawt a.
Lei hual véla a thlawh lai chuan, Apollo boruak lawngin
thla a hél laia a hman tur leh a lo kir leh huna a hman tur
khawl SPS engine chu a that tAwk leh tdwk loh an enchhin
a. Chutia an enchhin zawh chuan thla lam pan lovin lei
lamah a lo kir leh a. Hemi hnuah hian Apollo 8 chu
enchhinna hna thawk tur bawkin, hetih hun laia rocket
khawl lian ber leh chak ber Saturn V hmangin December
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a. A chhunga chuangte pawh an intlawh tawn thei ta a.
Soyuz 6, Soyuz 7 leh Soyuz 8 te kdp chhuak lehin, heng
boruak lawng pathumte hian a huhovin lei an hél a. Hemi
hnua an kah chhuah Soyuz 9 phei chuan ni 17 chhung zet
van sang atangin lei a hél a. Soyuz project hi, a tirah
vanduaina rapthlak tak awm mah se a hlawhtling hle.
Amaherawhchu, America-in, thla lama hmasawnna ropui
tak a neih chuan a khtim tak ém avangin a lar tur angin a
lar ta vak lo va.

Apollo enchhinna hlauhthiwnawm

Kum 1968 October thla chuan Apollo 7 chu ni sawm
leh pakhat chhung lei hél tura thawn chhuah a nileh ta a.
Hei hi chhiatna rapthlak tak an tawh hnua boruak lawng
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an thawn leh hmasa ber a ni a. He boruak lawnga chuang
zinga hotupa Walter Schirra chu America mi boruak
lawng chi thuma chuang awmchhun a ni nghe nghe a.

Apollo boruak lawng khalhtute chuanna pindan
Command module chu Gemini ang bawkin
chingalthlawrbQr ang deuh a ni a. A lian lai ber chuy, a
laia hawlhtlangin ft 12.7 a ni a, a sei zdwng chu ft 12.3 a
ni. Chumi hma lam chu zuih pheiin, a lai kua atang chuan
a khalhtute chu chhuakin, boruak lawng dangah an pakai
thei a. Command module hnung lam pindan chu Service
module a ni a, a laia hawlh tlangin ft 24.4 a ni thung. Hemi
chhungah hian oxygen bAwm te, tui te, tuialhthei bar leh
thia hél nan leh lo kir lehna tur khawl SPS engine a awm
a. A pumpuia a rih zdwng chu ton 29 lai a tling a. Tin,
thlaa han tumna tur atan bik boruak lawng hnung lamah
hian maimawm ang tak, ke pali nei Lunar module an tih
chu a awm bawk a.

Thlaa tum hi a namai lo hle a, fimkhur pawh a ngai
hle; chu vangin thla han thlen tak tak hmain vawi tam tak
an enchhin phawt a. A hmasain Apollo 7 chu enchhinna
atdn rocket Saturn 1B hmangin an kap chhuak phawt a.
Lei hual véla a thlawh lai chuan, Apollo boruak lawngin
thla a hél laia a hman tur leh a lo kir leh huna a hman tur
khawl SPS engine chu a that tdwk leh tawk loh an enchhin
a. Chutia an enchhin zawh chuan thla lam pan lovin lei
lamah a lo kir leh a. Hemi hnuah hian Apollo 8 chu
enchhinna hna thawk tur bawkin, hetih hun laia rocket
khawl lian ber leh chak ber Saturn V hmangin December
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ni 21, 1968 chuan kah chhuah a ni leh a. Hemi tum hian
mi pathum an chuang a. An rocket hman hi chhdwng
thum a ni a. A chhaiwng khatna leh chhdwng hnihna chuan
lei hél thei khawpa sangah a han vawrh chho va. Chutia
lei a hél hnu chuan Apollo 8 chu a chhdwng thumna chuan
thla lam panin a nawr kal ta a. Thla chu km. 110 vél atangin
a han hél ta pap pap a. Ti chuan, a chhunga chuang Frank
Borman-a te, James Lovéll-a leh William A. Anders-a te
chu mihring zinga thla hél hmasa ber an ni ta a. Thla an
hél chhung hian a thla vawi tam tak an la a. A tum theih
huna tumna tur hmun thate ngun takin an zawng a. Vawi
sawm zet thla an hél hnu chuan SPS engine hmang chuan
lei lamah an lo kir leh ta a. Enchhinna an han neih reng
reng hi hetia han ngaihtuah thuak ai hian a hlauhawmin
fimkhur a ngai ém ém a, a khAwlah that lohna eng emaw
lo awm hlauhvin, lo kir thei ta lo mai se, hélai hmunah
hian an thi mai dawn a ni. Vanneihthlak takin engmah
harsatna nei lovin lei lamah an lo kir leh ta a.

Thil harsa tak leh huphurhawm tak la awm chu
Lunar module enchhin a ni a. Kan sawi tawh angin
Lunar module hi thlaa tumna tak tak tur a ni a. Ti chuan
Apollo 9 chu kah chhuah a lo ni leh ta a. Lunar module
chu Saturn V rocket chhdwng thumnaah dah a ni a. Thla
an hel laiin Lunar module chu a awmna atang chuan
nawr chhuakin, rocket hmiwra Apollo boruak lawng
rién chuan an zawm ta a. Aninzawm fel hrtu hian rocket
chhawng thumng, thu boruakah an kalsan a, boruak

"lawnga chuangte nga pahnih chu boruak lawng leh
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lunar module inzawmna kuaah chuan vék pheiin, lunar
module-ah chuan an insawn ta a. Lunar module chu
boruak lawngpui atang chuan thlawk chhuakin, rei vak
lo an thang hnuah a lo kir leh a, boruak lawngpui nén
chuan an zawm leh ta a. Ti chuan, lunar module
enchhinna hna pawh thluang takin an zo ta a. Enchhinna
tawpna ber atan Apollo 10 an kip chhuak leh a. Hei hian
a hmaa kah chhuah tawhte tih hnu a tih leh vek bakah
thil tul dang eng eng emaw a ti leh a, hlawhtling takin
leiah a lo kir leh a. Ti chuan, hmabak awm chhun chu a
taka thlaa han tum chiah a ni ta a.

Thlaah an ldwn ta

Lei lam ngaihtuahna atang chuan thlaah an lawn,
tih emaw thlaah an inkap kai, tih te hi sawi ddn awm tak
a ni a, kan sawi dan lar ber pawh a ni awm e.
Amaherawhchu, a tak takah chuan boruak lawngte hian
lei hipna chak tak thlawh péla, thla hipna huam chhung
boruak an thlen chinah chuan thla chu an hnuai lama awm
ang a lo ni ve leh thung a; chu vangin van sang atanga
leia an lo tum ang tho hian thlaah an tum dawn a ni.
Amaherawhchu a hmaa kan sawi tawh angin mihring ngei
thlaa han tum tur meuh chuan a awl-ai lo hle.

Eng pawh ni se, hun rei tak ata tawh mihringte'n
kan lo suangtuah thin leh thawnthu leh mumang chauhva
kan lo hmuh thin chu a takin a lo thleng dawn ta le. Kum
1969 July ni 16 alo ni a. Saturn V rocket, Apollo 11 phurtu
chu Cape Canaveral atang chuan kah chhuah a ni ta a. He
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boruak lawngah hian
Gemini boruak lawng
hmanga lo inzir thiam
tawh Neil Armstrong-
a te, Machael Collins-
a te leh Edwin Aldrin-
a (Bush Aldrin-a) te
an chuang a. A hmaa
§ Apollo boruak lawng
dangte’nenchhinna an
lo neih tawh ang zélin
thil tluang takin a kal zél a. Thla lam pana thlawk zélin,
thla an han hél ta pap pap a. Hetih lai hian lei lama a
khawl pui lo enkawltute bakah khawvél mipuiin beiseina
sang tak nén, hlauthdwng tak bawk siin an ngaichang thup
mai bawk a.

Armstroig-a leh Aldrin-a chu an chuarna boruak
lewngpui atang chuan thlaa an tumna tur Lunar module,
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ahming lema Eagle tia an kohah chuan an insawn ta a. Ti
chuan, an thianpa Collins-a chuan boruak lawngpui chu
lo khathin, thla a lo hél reng a. Armstrong-a leh Aldrin-a
te chu Lunar module hmang chuan an inkap chhuak ta a.
Chutia an tumna hmun tur Sea of Tranquility phaizawl
anpan a, an tum dawn tép chuan Aldrin-a chuan, thli leh
bawlhhlawh nawi léng vélin an chuanna a bawh thu lei
lamah a thawn a. Chumi hnu lawk chuan Armstrong-a
chuan, “Kan tum ta e,” tiin lei lamah a hrilh ta a. Hetih lai
hun hi July ni 20 zan dar 10 Jeh minute 56 (GMT) a ni a.
Lei lama a khawlpui lo enkawltute leh beiseina sing tak
leh hlauhthawnna nena lo thlirtute pawh an thaw ta huai
a. Armstrong-a leh Aldrin-a chu phir takin thla leilung
rap tur chuan an inbuatsaih ta sawk sawk a. Armstrong-a
chu chhuak hmasa tura tih a nih angin an chuanna atang
chuan chhuakin, leilawnah chuan a chhuk ta a. Thla

leilung chu rapin, “Kha mi pakhat tdna pen zim té kha,

mihringte tin sdng taka zuan dawrhna a ni,” a’n ti ta mai
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chu le:..... New York leh London-a puanzdr lian puia a
thl4 lo thitrtu sang tam tak 1dwm lutuk chuan kut an béng
a, a then an au va, a then an zuang a; T.V. en pha ve lo
ramte pawh he chanchin hian a déng chhuak rang hle.
Keini ram kilkhAwr berah pawh a hlimchhawn kha chuan
titi dang a leng meuh lo a nih kha.

Aldrin-a pawh a chuanna atanga lo chhuakin thla
leilung chu a rap ve ta a. An hmanraw kente an la chhuak
a, lei leh thla ink4r hlat zZAwng dik tak hriat tumin an teh
a. Thla leilung chu a lo nél deuh hlek a; mahse harsatna
nei lovin an kal kual thei a. Armstrong-a chu d4rkar hnih
leh minute sawm leh panga a vak kual a, Aldrin-a pawhin
tléma rei lo deuh kal kual nan hun a hmang a. Lirnghing
tehna khawl an kente chuan lirnghin d4nte an zir a. An
tumna hmunah chuan thir phéka thil inziak an hnutchhiah
a. Chutah chuan ti hian a inziak a: Here men from planet
urthﬁrstutﬁm upon themaan July 1969 A.D We came in
peace for all mankind. Mizo tawng chuan ‘Helai hi lei
mihringte’n thia leilung kan tahna hmasa ber a niJuly
1969 AD. Mihringte tiri remna nena lo kal kan ni’ tiina a
ni. Hemi inzfak hnuaiah hian Armstiong-a leh a thiante
patuilh Litning leh hetih laia America President Richard
Nixon-ahmingainziakbawka.d\-nmm darkar22
;h&lh affthiang hnwin an tumsia Bagle bung chnmglam
hmangin thla atangehuan an inkap chhuak a. Command
module-a an mahni lo nghaktu Collins-a chu an han fin
leh ta a. Thla leilung pawh kg 20 lai an hawn a. Ti chuan,
hlawhtling takin lei lamah an lo kir leh ta a ni.
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Neil Amstrong

Russia boruak lawngte pawhin thla an thleng

Apollo 11 tum ni tho hian Russia thla enthlithlaitu
boruak lawng, Luna
15 chuan thla a han
thleng ve chiah a;
amaherawhchu,
vanduaithlak takin a
keh chhe hlauh mai a.
Russia chuan a kum
lehah Luna 16 a tir leh
a. Hei hian thla
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leilung pAwnlang gram 100 lai han ratin, letah him takin
arawn hdwn a. Kum 1970 Novembez ni 19 khan Luyna 17
an tir leh a. Chu chuan tawlailir ke patiatnm, thia leilung
zirna hmanraw keng a phur a. He tawlailtr i a hmingah
Lunokhod an vuah a. Kum 1973-ah hetiang chi bawk, éma
tihdanglam an thawn leh bawk a. Heng tawlailirte hi an
vak kual a. TV thlaldkna an ken chuan thla leilung thlate
an la a; chu chu leiah an lo thawn a.

Apollo boruak lawng dang

Kum 1969, November ni 12 khan Apollo 12 pawhin
thla a han thleng leh a. Hemi tum hian Charles Conrad-a
leh Alan L.Bean-a ten thla leilung an han rap a. An tumna
hmun hi a hma kum hnih leh a chanvea Surveyor 3 lo
tum tawhna hmun Oceanus Procellarum bul lawk kha a
ni nghe nghe. Thila leilung kg. 34 zet an rawn hawn a.

Kum 1970, April thlaa an kah chhuah Apollo 13-a
chuang te, Tames Lovell-a, John Swi, tt-a leh Fred Haise-
ate chuan harsatna namén lo an tdwk hlauh mai a. Thla an
pan mék laiin a khawlpui, Service module-a boruak
thianghlim dah khawlna bAwm chu a puak keh ta hlauh
mai a. Thi ngei tura rin an nih laiin, vAnneihthlak takin thlaa
an tumna tur Lunar module chu oxygen leh kawlphetha
petu atin an hmang thei ta hrom a. Ti chuan, thiaa fum ta lo
chuan a rang a rangin lei, anlapandmghndingla.
hmhawmnasataktuant; mlbldrhhﬂmmau

Apollo13 hnuahhanAp%'u.Apdms. Apollo16
leh Apollo 17 te thawn an ni leh a. Mi pariat laiin thla leilung
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an han rap leh a. Kum 1972, December ni 7-a Apollo 17 an
kah chhuah chu thlaa zin tiwpna a lo ni ta rih a. Hemi tum
hian Eugene Cernan-a, Ronal Evans-a, leh Harrison Schimitt-a
te an chuang a. Cernan-a leh Schimitt-a te hian thla leilung
an han rap a. Darkér 74 leh minute 59 lai an cham hnuah
thla leilung kg. 113.6 lai nen hlawhtling takin an lo kir leh a.
Ti chuan, Apollo project chu a lo tawp ta a ni.

Apollo project hlawhtlinna avangin America rilru na
pawh hnai 14k ang huaiin a dam ta. Amaherawhchu,
Russia-in mihring tel miah lova thla leilung a han la thei hi
hlawhtlinna ropui tak chu a ni ve tho. Hetiang hmang bawka
mihringte zin phak loh planet dangte leilung 14k theih a la nih
ngei beisei pha tan chuan han ngaihnép chi a ni lo réng a ni.

Apollo project chhung-khan America chuan thla
leilung kg. 365 zet an hawn
St | a. Heng atanga an thil hriat

ERS {am tak chu la chhui chian
| ngai a ni nain, thil chiang
§ tak pakhat chu, thla khi kan
& J— d awmna lei leh planet
Thialeilung dangte ang bawkin kum
maktaduai 4600 ral taa insiam a ni tih an hre thei a. Thla
lo insiam d&n chungchanga ngaih dén tlang lawn berah
chuan, a tirah lei hi tun aia lian deuh hi ani a, chu chu a
lo keh a, chuta tang chuan thla hi a lo insiam ta niin an
ngai. Tin, kum maktaduai 3700 ralta vélah khan tlangkang
nasa tak a awm thin a, kum maktaduai 3000 ralta bawr
vél khan a reh thawkhat ta niin an ngai bawk.
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Thlaah awmhmun khuar an tum

Kum 1972 December thlaa America mi Eugene
Cernan-a leh Harrison Schmith-a te Apollo 17 hmanga han
zin kha thlaa mihring an zin hnuhnung beranitariha. A
reh ta vang vang a, kum 1984 October ni 30 khin NASA-a
an hotu James Beggs-a chuan kum zabi 21-na tir lamah
chuan thlaah kir lehin, thla leilung hausakna hai chhuakin,
van lam chanchin zir chhoh z&l nAn awm hmun khuar an
tum thu a puang a. Kum 2004 khan, U S President George
W. Bush-a chuan kum 2020 véla thlaah lunar base nei tra
ruahmanna an siam thu a sawi bawk. Japan leh India
pawhin kum 2030 vélah chuan thlaah awm hmun khuar
an tum a; chutiang bawkin Russia pawhin kum 2025 vélah
chuan thlaah mihring thawn a tum bawk.

Hetih lai hian, kum 2008 October ni 22-a India boruak
lawng kah chhuah Chandrayaan-1 atanga an zirnaah
September ni 24, 2009 khan NASA chuan thlaah tui a awm
ngei a ni tih a puang ta ta tlat mai! Kum 2010 March thlaah
phei chuan a hmar tdiwpah vir tam tak a awm ni tih an hmu
chhuak ta bawk, Nakin lawkah chuan thla khi an la dai dar
hle ddwn niin a lang ta. Ei rélna at4n leh khAwl hmanga hna
thawhna atin ni éng chakna an hmang ang a, tui leh var
atangin boruak thianghlim ‘oxygen’ pawh an siam thei mai
dawn a ni. Thlaa tui hi ei leh in atn bdkah huan thlai chiwm
nén pawh an hmang thei ang. Thla khian tuamtu boruak
‘atmosphere’ a neih ve loh avangin van pawh a thiang bik
hle &; chu chu remchAnga hmangin, entlang tha tak takte
bunin, v&n lam chanchin an la zir ngei ang.
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5
PLANET CHANCHIN AN ZIR

Ni héltu planet-te hi pariat an ni a; planet pakuana
ni thin Pluto kha chu planet zinga chhiar tel a ni ta lo va.
Planet zinga kan thenawm hnai zualte chu Mercury,
Venus, Mars, Jupiter leh Saturn te an ni a.

Ni heltu planet-te

An én ve tho avangin arsi dangte ang tho niah mi
tam' tak chuan an lo ngai thin a, kei ni Mizo pi pute
pawhin arsiah an lo ngai ve tho mai. Amaherawhchu, arsi
dangte ang lo taka anrawmna a insawn zung zung thin
avangin arsi vak vétho (wanderers) tiin an lo sawi thin a,
Tanah phei chuan mahnia énna nei lo, kan awmna lei
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ang thova ni héltute an nih d4n chiang takin kan hre ta a.
Mit ldwnga awlsam taka hmuh theih an nih avangin
hmakhawsang atangin an lo zir tawh thin a;
amaherawhchu, kan lei tuamtu baruak avang te, anmahni
tuamtu boruak leh chhum avangtein duh ang takin hmuh
chian theih an ni lo va. Ti chuan, van lam hun kan lo kai

hnu chuan boruak lawng hmangin chiang zawkin an
chanchin kan hriat belh thei ta zél a.

Venus - planet zinga kan lei hnaih ber
Planet te zinga kan lei hnaih ber chu Venus

Wénue ol Masitier2
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tihbaiawm pui pui ‘dinosours’ ang chite kha la awmin
anring hial a. Thenkhat chuan, soda tuiin hmun tam tak
chu a khuh niin an ring bawk. Thenkhat ve thung chuan,
tui awm lohna hmun ro leh vaivut tamna niin an ring.

Kum 1962, August thlaa America-in mihring chuan
lohna boruak lawng Mariner 2 a kah chhuah chuan, hemi
kum vék December thla ni 14 hian Venus chu km. 35000
vél leka hnaiah a han thlawh pél thuak a. Mariner 2
hlawhtling taka kah chhuah a ni hi America tan a hlu hle
a, planet-te zirna kawnga Russia a lehpelh tanna angah
pawh a ngaih theih a. He boruak lawng hian thlalakna a
ken loh avang leh tum tura tih a nih loh avangin thil tam
tak a han chhui lo va; a thil hriat chhun erawh a pawimawh
hle. He boruak lawng atang hian Venus chu tan hmaa an
lo rin aiin a s& hle a, thil nung awmna chi a ni lo va, a
hipna a chak lo hle a ni, tih leh a vir muang hle a ni, tihan
hre thei ta a. A hnua boruak lawng dangte atanga kan
hriat d4nin, ni vawi khat a hél chhuah chhungin vawi khat
pawh a ‘axis’-ah a vir chhuak hmanlo, a lo ni reng mai a.
Chumi awmzia chu Venus-ah chuan kum khat aiin ni khat
a rei a nih chu! Chu chauh ni lovin planet dangte ang lo
takin khaw chhak lam atangin khaw thlang lamah a vir
tlat bawk. Chumi awmzia chu khaw thlang lamah ni a
chhuak heh mai a nih chu!

Russia pawhin Venus chanchin zir turin boruak
lawng ‘Venera’ eng emaw zét a tir chhuak ve bawk a.
Chung zingah chuan kum 1967 June ni 12-a a thawn
chhuah Venera 4 chuan October ni 18-ah a tum ram a han
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thleng a, lei lamah venus chanchin tam tak a rawn hrilh
thei ta a. Boruak lawng chuan Venus tuamtu boruakah
parachute hmangin thil zirna khawl a thlak thla a. He
khawl hian boruak chi khat Carbon dioxide a tamzia leh
boruak nemna chu kan lei tuamtu boruak nemna aia a
nasatzia a han chhui chhuak a. Venus-ah tui a awm loh
dén leh thil nung han awm theihna chi a nih lohzia a han
chhui chhuak a. Vanduaithlak takin Venus a thlen hmain
a keh sawm ta hlauh va, chanchin dang a rawn thawn
thei ta lo va. Eng pawh ni se Venera 4 hlawhtlinna hi
Russia tdn mai ni lovin khawvél tan thil chhinchhiah tlak
tak a ni.

Kum 1969, May thla khan boruak lawng pahnih
Venera 5 leh Venera 6 pawhin Venus tuamtu boruak chu
a han thleng ve leh a; amaherawhchu, minute 50 chhung
lekin hna thawk thei lovin a keh chhe ve leh a.

Vanneihthlak takin, kum 1970, December ni 15-a
Russia boruak lawng Venera 7 chuan Venus han thlengin
a han tum thei ta hlauh mai a, thil tam tak a han zir thei ta
a ni. A khiwl chuan Venus tuamtu boruak zaa sawmkua
(90%) zet chu Carbon dioxide a ni ti leh a tuamtu boruak
nemna (pressure) chu kan lei tuamtu boruakin a nemna
alin a lét sawmkua laiin a nasa zawk a ni tih a han hre
shiang ta a. A lum zawng pawh 475°C lai a ni tih a han
hre ta a ni.

‘Veriera 7 hi kan leiJam chhawnah a han tum a. Ni
lam chhawn a.nih loh avangin a thim lam emaw zan lam
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emaw kan ti thei ang. Kum 1972, July thla khan Russia
boruak lawng bawk Venera 8 chu a chhun lam, ni lam
chhawnah a han tum ta thung a. Chu chuan chhtin leh
z4n lum z&wng a danglam vak loh tih a han hmu chhuak
a. Hetia chhin leh z&n boruak a danglam vak lohna chhan
hi a tuamtu boruak chhah leh bit vang niin an ngai ber.

Kum 1975, October thlaa Venera 9 leh Venera 10 an
thawn lehte chuan thlaldkna tha tak an keng ta a. Thlalak
atang chuan lung rualrem lo leh ki téng tlng tam tak a
leilung pAwnlangahte chuan a awm khup mai a ni tih pawh
an hre thei ta a. Chung lungte chu he leia tlangkéngin a
vawrh chhuahte nen hian an inang thawkhat hle a.

Hetia Russia-in Venus leilung awmdan a zir lai hian
America chuan a tuamtu boruak leh chhum awmdénalo
zir ve reng bawk a. Kum 1974 February thla khan America

‘L ,?,f”

Pioneer - 2
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boruak lawng Mariner 10 chuan chhum thla han lain
chhum kal dan te a han zir a, ni li chhungin chhim chuan
Venus chu an hél chhuak hman a ni tih an hre thei ta a.
Chhumah te chuan thil niwi tam tak aawm a ni tih pawh
thlalak atang chuan an hre thei ta bawk a.

Kum 1978, December thla khan America boruak
lawng Pioneer - 2 chuan tui thar chi khat, sulphuric acid
tam tak Venus tuamtu chhimah chuan a awm a ni tih a
han hmu chhuak bawk. Ti chuan, boruak lawng an
thawnte avangin Venus chanchin pawh a tlingpui chuan
kan hre thei ta.

Kum 1990 May ni 4 khan America chuan Venus
bawk zir turin boruak lawng Magellan a kap chhuak a.
He boruak lawng hian August ni 10-ah a tum ram a han
thleng a. Radar thlaldkna hmangin Venus leilung
awmdan a han zir a. Lei ang tiat vél a ni nain kan lei anga
leilung che vél a awm vak lo va, tui a awm Ioh avangin
leflyng pawmlang luangralanzchl pawh hmuh tur a awm
Jova, alﬁhmgpawnl&ng sat zawng hi 475°C a ni tih kan

Merdury - Planet zinga Ni hnaih ber

N1 héjgite zinga pf hnaih ber chiu Mercury a ni a. Ni
A%ﬁnm nith pawh o har hle. Kum 1960 bawr
; % 1 fhin kan lei vawi 59 vir
Rk ’vehmanhrama,nivam

ani. G‘mnuawmzmchukum}mihchhungmmﬂmmchxah



PLANET CHANCHIN AN ZIR | 65

a awm a nih chu! Entlang tha tak nena an lo hmuh thin
danin Mercury hi thla nen a inang hle a ni awmee.

Kum 1974 khan America boruak lawng Mariner 10
chuan hnai té atangin a thld a han la a. A thlalak chu thla
nen a inangin thla leilung pAwnlang ang maiin a khuar
ve chuk mai. A leilung pawnlanga awlsam taka han
hmuh mai theih leh rilru la péng hmasatu chu phaizawl
bial kulh mai, Caloris Basin an tih chu a ni a. He phaizawl
hi a laia tehin km. 1400 lai a tling zu nia! A lan d4nah
tlangkang avanga lo insiam ni ngei tur a ni. Mercury hi
planet dangte nena khaikhin chuan a té bik hle nain a
muk ém &m a, a leilung chhungril tam zawk phei chu
thir hlawm muk tak niin an ring.

Mariner - 10 leh Mercury

Kum 2004 August ni 3 khan NASA chuan boruak
lawng Messenger chu Mercury zir turin a kdp chhuak a.
Kum ruk chuang a thlawh hnuin kum 2011 March ni 18-
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ah a tum ram a han thleng thei a. Meesenger hian km 200
atanga km 15000 vél atangin Mercury hi a hl a, a leilung
chanchin leh a hipna te leh a leilunga bawlhlo awm te a
zir a, Mercury leilungah hian potassium a tam a ni tih
pawh kan hre thei ta a, alum zawng pawh 185 atanga 427
Celius a ni tih kan hre thei ta bawk.

Mars-ah thil nung an awm em?

Ni héltute zinga ni hnaih lam atanga chhiara palina
chu Mars (Sikeisen) a ni a; kan lei dawt chiahah ni a hél
ve a. Kan lei khing ph#l tiat niin, thla t& reuh té té pahnih
Phobos leh Deimos a nei a. Planet zinga kan lei aia ni
hnaihte ~ Mercury leh Venus-te chu an st ém avangin
thil nung an awm thei ang tih rin chi a ni lo va.
Amaherawhchu, kan lei dawt chiaha ni héltu, Mars hi chu
W lhi&h.@taktakahppwht!nlnungawmvearhma
Wmumm tawh thin a, Chu vangin, planet dang
aawmg aiin achianchin hichiang zawka hriata chakawmin,
Mmgahcman vén [am chanchin zirmite rilru la
bertu ania.

‘Entlatig tha tak nena en chuan Mars khi kan awmna
HWMM anid; Tuamitu boruak.pawh pan t6.a nei
ves; Attiamiiyboruakah chuan chhémte phwh a ins:
ve thin. Kan le1 ang ‘bawkin a chhim tawp leh hmar
tawpah vur tlang lian tak tak a awm ve bawk. Thlaler
hmun ro sen huam mai bul véla thil dum inphan duar
mai, a chAnga rawng danglam thinte chu hnim hring an
ni ngei ang, tih rin loh rual a ni lo. Thenkhat chuan tui
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lakna kawng ang takte pawh an hmu a. Hélai hmuna
chéngte hian vur tldng lian pui pui atanga lui lo luang
chu a kawngte siamin, an thlai chawm nan an hmang a ni
ang em, tih te pawh a ngaihtuah theih rum rum mai.

Mariner - 4 leh Mars(Sikeisen)

Kum 1965 khan America boruak lawng Mariner 4
chuan hnai té atangin thla a han la thei ta hlauh mai a.
Chu chuan hun rei fe ata tawh mihring awm ve ngeia
beiseina nghet tak chu a tihniam ta tlat mai. Chuti chung
pawhin hnim hring emaw, lungsam emaw tal chuaawm
ngei an la beisei viau tho va. Eng pawh ni sela, tui kawng
ni &wm taka lang thinte kha tui kawng ni lovin ték
(meteorites) tlain a den avanga khuar sei tak tak lo insiam
ani tih an hre thei taa.
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Mariner 4 hian a tuamtu boruak chu kan lei tuamtu
boruak aiin a 18t zain a muk lo zawk a, a pawnlang
boruakin a nemna pawh kan lei pAwnlang atanga km.
30-a singa boruak nemna nen a intluk tih an hmu chhuak
bawk. Chuti ang boruak tlém leh thawlna hmun chu a
vawt he a, chhlm pawh a insidm thei zen'zeh dawrt lo
tth a chiang mai. A tuamtu boruakah chuan Carbon
dioxide a tam ber lehnghal a; chuti ang dinhmunah chuan
thil nung lian deuh chite chu a awm theih a rinawr lo
zawk mah ta a ni.

Mariner 4 hnuah hian Mariner 6 leh Mariner 7 te
pawh thawn an ni leh a; hnaite atangin thi3 an han la a.
Heng atangte pawh hian thil nung han awmna chi a ni
lovin an ring deuh deuh va. Nimahsela, heti chung pawh
hian scientist thenkhat chuan nungcha eng emaw tak chu
aawm an la ring ta tho mai.

Kum 1971, November ni 13 khan Mariner 9 chuan
Mars a han thleng ve leh a, hnaité atangin a han hél pap
pap a. A tirah chuan thli a lo tleh avangin Mars héltu thlate :
Phobos leh Deimos thld a han la phawt a, thlipui a reh hnu
chuan Mars thla chu a la ta a. Tlangking hnuhma tam tak
a thlalakah chuan a lang a. Tlangkdng pakhat, Mount
Olympus phei chu a zau zAwng, a laia hawlh tlangin km.
600 leh a san zawng km. 25 lai a ni a; solar system-a
tlangkang zingah a lian ber a nih an ring hial a.

Mariner thlalak hian lei atanga an hmuh thin khawi
lai emawa thil rawng inthlak, thlai ni ngeia an lo rin thin
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chu thlai ni lovin vaivut thliin a len avanga lung dum lo
lang thin a ni tih a tichiang ta a; tui kawng ni &wm tak an
hmubh thinte pawh a entute ngaihbelna mai a ni tih min
hrilh ta bawk.

Kum 1975 khan America chuan boruak lawng
pahnih Viking 1 leh Viking 2 a tir leh ta a. Viking 1 hi
August ni 20-ah an kap chhuak a, Viking 2 hi September
ni 9-ah an kap chhuak thung a. Boruak lawng pakhatah
hian bung hnih a awm a. A bung khat Orbiter chu Mars
lo hél kual tura an ruahman a ni a, thld alo la reng ang a;
chutih laiin a bung leh lam Lander thung chu Mars-ah
han tuma enchhinna eng emaw zat ti tura ruahman a ni
thung. Hemi hma hian Russia boruak lawng chu tum tura
tirh a lo ni tawh a. Amaherawhchu, vanduaithlak takin a
tum dawn hnaihah, rin phik loh khawpa thlipui ndin a
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nuai vak mai a, a tum thei ta lo va. Hetiang thil a lo thlen
tawh avang hian han tum chiah chu thil harsa leh
huphurhawm tak a ni tih an hre ldwk a, ngun takin
Mariner 9-in thla a 1ak tawhte kha an zir a.

Ti chuan Viking pahnihte Lander tumna tur atin
chuan hmun zawl leh rualrem tha lai bera an ngaih chu
an thlaug ta a. An fimkhur tehlul nen, Viking 1 Lander
chu a tumna tura an ruata tum a tum laiin a rualrem lo
hle a ni tih an hmu chhuak leh ta thut a, a tumna tur pawh
an thlak leh ta chtk chtk a. July ni 20, 1976 khan phaizaw],
Chryse an tih hmunah chuan a tum thei ta hrdm a. He
phaizawl hi tin hmaa Mars leilung a hndwn deuh laia
tui luanna thin niin an ngai. Viking 2 Lander chu
September ni 3-ah a tum ve leh a.

Viking-te hian thlaldkna tha tak an keng a, chung
thlalakna hmang chuan ram leilung thlate pawh an la a.
Kanleiwasemalamachhanmawmaanlorm
lawk pawh a lo ni ngei a, thir tuiek ‘fron oxide) a tamzia
pawh an hrechiang lehzual ta a ni.

Kan hriat chak ber zawk, thil nung hnuhma hmuh
tura awm flat-lo thung. Hnim a awm lo a nih pawhm
rgngelia Kidw dwnianga
ﬁuwhmmne. mmmmmmm

lﬁ{.AmnherWu. Viking thialakte ngunthlik
mﬁ&ﬁl‘ W‘hﬁﬁmmgchu sawi loh, an
NASA ehuan kumm T."ecember ni4 khan boruak
lawng Pathfinder chu Mars-a tum turin a kip chhuak a, a
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kum leh July ni 4-ah tluang takin a han tum thei a. Kum
1976-a Viking boruak lawng an thawn hnua research
mfmal tak ti tura an thawn lehna a ni a, sénso tlém zawka
boruak lawng thawn kawnga an hmaldkna hmasa a ni
bawk. Pathfinder thil hmuh atang hian hmakhawséangah
chuan Mars-ah hian tui a loawm ve tawh thin niin a hriat
a; amaherawhchu tn ang dinhmuna a loawm tanna pawh
a rei lo berah kum tltiklehdingawn 1.8 nia ngaih a ni. A
leilung padwnlang chu kan awmna lei nen an inang viau
va, a chhungril chu thir sakhat (metal) km 1300 atanga 2400
nia hriat a ni. Pathfinder hian Mars leilunga vak kual tur
Sojourner a keng tela, hei hian boruak awm déan zirin,
leilung te la khdwmin a zir a, a hlawhtling hle.

Pathfinder

Kum 2003 June ni 10 khan NASA chuan boruak lawng
Spirit chu Mars zir turin a kip chhuak a, a hnu lawk July
ni 7-ah Opportunity a kdp chhuak leh bawk. Spirit hian
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January ni 4, 2004-ah Mars a han thleng a, Opportunity
hian January ni 25, 2004-ah a thleng ve leh a.

Spirit

An boruak lawng kah chhuahte hi ni 90 chhung vél
Mars leilung chanchin zir chiang tura tih an ni nain ni
2400 lai mai vak kualin hna#n thawk a, robot changkang
tak hmangin an tumna hmun atanga thui tak tak te an
vak kual thei 8, Spirit leh Opportunity-te hian
hmakhawsdngs Mars dithman chiang lehzualin min
hriattir a, kménlai chuan tuipui te pawh a lo awm ve tawh
ngei niin hriat ani a, thil tungte awm theihna dinhmunah
alo ding t&wh niirt an ngai. Kum 2010 March thla atangin
Spirit khdwl chuan signal a rawn thawn ta lo va, areh ta
vang vang a, Oportunity erawh a hnu rei fé chhung a la
nung thung a. Spirit leh Oportunity-te hian lei lamah
thlalak tam tak an rawn thawn a, Mars chanchin kan hriat
belh tam hie.
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America bawkin kum 2007 August ni 4 khan boruak
lawng Phoenix chu Mars hmar tawp lam zir turin a kip

Opportunity

chhuak leh a. He boruak lawng hian May ni 25, 2008-ah
a han thleng a. Mars hmar tiwp rama boruak lawng thawn
hmasak ber a ni a, a leilung awmdan te, tui a awm leh
awm loh te leh thil nung awm leh awm lo t¢ a han chhui
ber a. Mars hmar tawp ramah hian v{ir a awm tih a han
chian a, thil nung chi khat bacteria awm theihna tura
bawlhlo mamawh ang pawh a leilungah hian a awm tih
hriat a ni ta bawk.

America boruak lawng Reconnaisance Orbiter
chuan kum 2006 atang khan Mars a thlawh hual tan tawh
a, hmun hrang hrang thla a lakte chu leiah a rawn thawn
zé&l a. A thlalak atang chuan Mars-ah hian tin dinhmunah
pawh tui a awm a ni tih an hre thei ta a. August ni 4, 2011
khan NASA scientiste chuan hmun hrang hrangah tui
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luang an hmuh thu an puangzér ta a. Heng tuite hi chi
tui, al tak niin an hria. A tlangpuiin hmun lum lai, Ni
hnaih laiah an hmu deuh ber a. Hetia tui luang te hial an
hmuh takah chuan scientist hote an pharin, thil nung
awm theihna a nih an rinna a tizual hle.

Reconnaisance Orbiter

Mars hi planet zinga kan thenawm hnai a nih mai
bakah thil nung awm theihna nia rinna lian tak a awm
avangin planet-ho zingah chuan rilru la ber a ni a, America
pawhin a chanchin chiang leh zuala hriat tumin a bei
ngawrh hle. Kum 2011 November ni 25-ah America chuan
planet dang zir tura boruak lawng a thawn chhuah tawh
zinga a lian ber leh changkang ber, hmanraw changkang
tak taka thuam Curiosity chu Mars lamah kap chhuakin,
he boruak lawng hian August ni 6, 2012-ah a han thleng
a. Mars leilung pawnlang leh chhungril te hmanraw
hmanga la khdwmin a nihphung ngun takin a zir a,
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hmakhawsénga sik leh sa dinhmun te, thil nung awm
theihna a lo nih thin dén emaw, tan dinhmunah pawh
thil nung a awm leh awm loh te, thil nung awm theihna
tur a nih leh nih loh te a zir zé] a. A rei lo berah ni 686 vél
tal chu thil zir hna thawk tura ruahman a ni a.

Curiosity

Jupiter - Planet zinga lian ber
Mars dawta planet dang
awm chu Jupiter (Hrangchhuana)
a ni a. A awmna a hlat ém
avangin hun rei tak chhung chu
achanchin an hre tlém hle. Ngun
taka zirtute chuan ni (sun)-a
awm ang chi boruak chi hnih
hydrogen leh helium tam tak a
awm ve avangin arsi leh planet
inkar dinhmunah a awm niah an ngai. A tuamtu chhim
rawng hrang hrang inthuah tup maite chu a mawi hle.

Jupiter
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Scientist thenkhat chuan hun rei tak kal taa kan lei awm
dan angin, nuna lo intan theihna turin muangchangin
Jupiter boruaka bawlhlote (chemicals) chu an inlGmlet
mek niin an ngai bawk.

Chham chhah tak km. 1000 vél laiin a tuam avangin
aleilung awm dén hriat chian a har hle a. A tuamtu chhim
chhah tak chu a leilung depah phei chuan a bit ém ém a;
tui tam tak a pai bawk niin an hria a. Chhtm hnuaiah
chuan hydrogen tui tim takin a pawnlang hmun tam tak
chu a khuh a. Chumi hnuaiah chuan a chhungril, kan lei
ang tiat 1éng lawng, lung chang tak awmiin an ring.

Kum 1973, December thla khan America boruak
lawng, Pioner 10 chu Jupiter hnaih takah a lan thiawk a.
Akum leh December thlaah pawh America boruak lawng
bawk Pioner 11 chu hnai takah a han thlawk leh bawk a;
chanchin kan hriat belh ta zél a. Kum 1977-ah America
chuan boruak lawng pahnih Voyager 1 leh Voyager 2 a
kap chhuak leh a. Voyager 2 hi August ni 20-ah kdp
chhuakin, Voyager 1 hi September ni 5-ah a kap chhuak
thung a. Voyager 2 hian July ni 9, 1979-ah Jupiter a hnaih
lpi ber a han thleng a, Voyager 2 hian kum 1979 vék, March
ni 5-ah Jupiter & hnaih lai ber a han thleng thung a. Heng
boruak lawng pahinihte phei hi chuan chanchin tam tak
min ravmiieith thei ta a. TQn hma atanga an lo hmuh thin,
a tuamtu chhuma a sen-lai bik, red spot an tih mai chu
eng dang ni lovin.chhGm inherh vél avanga lo insiam a
ni tih kan hre ta a, Hei bakah hian lei atanga an hmuh
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theih ngai réng réng loh thil kual dal tak, Jupiter hual
véla awm chu an hmu chhuak ta bawk.

Jupiter heltu thlate

Voyager 1 thlaldk atang hian Jupiter héltu thlate
chanchin pawh eng eng emaw chu kan lo hre thei ta a. Jupiter
thla pakhat Io-ah chuan tlangkangte pawhaawm ve thina, a
leilungte pawh kat (sulphur) leh chi a awm avangin rawng
eng leh serthlum rawng ang deuhvinalang thina ni, tth pawh
hriat a lo ni ta. Hei bakah hian Jo hi chhtim chi dang, Sodium
chh@imin a bawh reng bawk. Jupiter héltu dang Callisto leh
Ganymede-ahte chuan ték (meteorite) den khuarte leh var
awmna hmunte pawh an han hmu a. Jupiter thla pakhat
Europa chu varkhal leh lei hnuai tui awmna, thil nung pawh
awm ve theihna hial tur niin a thlaldk atang chuan a ngaih
theih a. Hei bakah hian Jupiter héltu thla pathum Adrastea,
Metis leh Thebe te hmuh chhuah belh a ni bawk.
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Saturn'< Thla 20 chuang nei

Boruak lawng thawn chhuah zinga
gk hoaichan thleng hmasa
ch Hw%a ni. He boruak

thawn a Piomer ,11 bAka‘h Pxoneer
10 memtlﬂwkin athiateahanla
ve bawk.

America boruak lawng bawk, Voyager 1 leh
Voyager 2-te chuan Jupiter an pelh hnuin, an zin kawng
an zawh z&l a. November, 1980-ah Voyager 1 chuan
Saturn bul lawk a han thleng a, a kum leh August-ah
Voyager 2 pawhin a han thleng ve leh a. Saturn hi a rawng
a lar lo deuh a, chhm a che nasa lo deuh tih mai lovah
chuan Jupiter nen an inang hle. Saturn hi zungbun ang
mait thil kual chhah takin a hual vél a, a mawi hle. He thil
kual mak tak mai hi lunig ndwi chhiar sén loh léng vélin
an siam a ni 4. Voyager thlalak atanga a lan danin he thil
kual hi thior-tam tak inbelh khAwm a ni'tih kan o hre
‘thei léh ta 4, a pAwn ber phei chu hruizén inherh chuat
ang maiirt & inkierh a. Satlun-ahtﬁanthlipuinatakm
d#irkar khata kiry, 1800 laia na a tieh thin a. Heti anga thli
na hi planet dangah a-awm kher fo vang.
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Lei atanga an hmuh theih ngai réng réng loh Saturn
heltu thlate pawh Voyager hian a han hmu chhuak a,
Saturn chuan a tiém berah thla 20 lai a nei tth kan lo hre
thei ta. Saturn thla zinga a lian ber Titan phei chu planet
Mercury aiin a lian zawk mah a. A tuamtu boruakah
nitrogen tam tak a awm a. Nitrogen boruak chu khaw
vAwt lutukin a titui a, ruah angin a sir ve thin a ni tih te
pawh kan lo hre leh ta zé] a.

Saturn leh a heltu thlate

Kum 1997 October ni 15 khan NASA boruak lawng
Cassini chu Saturn héltu thla Titan thlawh huala zir turin
tirha ni a. He boruak lawng hian European Space Agency
boruak lawng siam Huygens chu Titan leilung zir tur a
phur tel bawk a. Cassini hian Titan helin,athlatealaa,
l?gm 2017 thieng hna thawk tura ruahman a ni a. Huyes
boruak lawng erawh hi chu Cassini boruak lawng atanga
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thlawk chhuaka Titan leilunga han tum tura tih a ni. Titan
hian tluang takin January ni 14, 2005 khan Titan leilung a
han thieng &.Ruahman lawk aia rei mah a thawh tur ang
thawkin, Titdna boruak nemna leh boruak lum dan te, a
tuamtu boruak chungchangte minute 90 chhung lei lamah
a rawn thawn a. Titan boruak hi a vawh avangin tui
pangngai a awm thei lo va, methane tui awmin, methane
dil te pawh a awm thung a. Scientist thenkhat chuan
hetiang methane tui atanga thil nung lo insiam chhuak thei
cftl hi.a awm theih mai ringin an ngathven hle.

Uranus chanchin hriat belh a ni
Voyager 2 chu Saturp a pelh hnual(thlawk zélin
kum 1986, January thia ki Mamgyw tak a hap
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thleng a. Uranus thld lain, lei lamah a rawn thawn a.
Thlalak atang hian a tuamtu boruak rawng chu a
hring a, boruak chi khat ‘methane’ tam tak a awm a
ni tih a hriat theih a. A tuamtu chham chét vél dan
ngun taka an zir hnuin Uranus hi darkar 16 chhungin
vawi khat a vir chhuak niin an chhat chhuak bawk.
Chumi awmzia chu ni khatah darkar 16 a awm tihna
a nih chu.

Voyager hian Uranus chanchin dang pawh min hrilh
a. Lei atanga hmuh theih rii riai, Uranus hual véla thil
kual pakua, pan té t& awm chu chiang takin a thl a han
la thei a. Chu bakah chuan lei atanga an lo hmuh tawh, a
h#itu thla pangate bakah thla dang sdwm zet a han hmuh
chhuah belh bawk. Heng thlaahte hian lei kak leh
khuarkhurum thak tak tak te a awm a, thla pakhat
Miranda-ah phei chuan khdm km 5 laia sing an hmu
chhuak a.

Planet hla ber Neptune

Tunhmaa planet hla ber anga
kan lo sawi thin Pluto chu
planet pAngngai zinga chhiar
tel a nih tak loh avangin tGnah
chuan Neptune hi planet hla
ber a ni ta. He planet, ni héltute
zinga hla ber chanchin pawh
Voyager boruak lawngte atang
Neptune hian tiém azawng chu kan hriat
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belh leh a. A rawng a padwl deuh phétna chhan pawh a
tuamtu boruakah methane a tam vang a ni tih kan hre leh
ta. Voyager 2 chuan Neptune lenzdwng pawh a hma aia
dik zawkin min hrilh thei ta bawk.

Boruak lawng an lo man mai thei

Kan sawi tak boruak lawng Pioneer 10 leh Pioneer
11, kum 1972-a an kah chhuahte kha planet-ho an thlawh
pelh hnuah pawha thlawk zél tura ruahman a ni a.

Pioneer 10 khan kum 1986, Wﬂﬂaﬂunphmﬁ

kmlﬂ?%prﬂﬂﬂakhmﬂmm Wl kit hats 1

ber 1ai a thlawh pél a. Gmtatangchuandﬂrkarkhatah
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mél 30,450-a chaka thlawk zélin kum A.D. 34,593-ah arsi
‘Star Ross’ a han hnaih hle ang. He arsi hi lei atanga light
year 248,103-a hlaa awm a ni a; a hla vang vang hle mai.

Ti chuan, thlawk zélin kum maktaduai 8 hnuah phei
chuan arsi lian pui Tauras (KhiangtezAwngzim) a han
hnaih hle tawh ang. Mi tute emaw an lo awm a, an lo
hmu fuh hlauh va, a zin kawngah an lo man emaw a
khawlah chhiatha a awm emaw, van boruaka thil léng
vélin a lo tibahlah te a nih loh chuan a zin kawng a
chhunzawm z&] ang a, kum tliklehdingdwn 5 a ral hnuah
phei chuan kan awmna Thlasik Kawng hi a thlawh pél
ang. Ti chuan, thlawk zélin arsi bawr tliklehdingawn
tam tak awmna hmun, a zau zdwng pawh kan chhui
chhuah theih lohna lamah chuan a zin kawng a zawh tan
chauh ang.

Pioneer 11 pawhin Jupiter leh Saturn thla a lak hnuin
Saturn ram a thlawh pél a, kum 1995 khan lei lam nena
inpawhna signal a tawp ta a. Pioneer 10 ang bawkin a zin
kawngah bahlahna a awm loh chuan hriat loh ram véan
boruak zau takah a zin kawng a zawh z¢é]l dawn a ni.
Pioneer 10 leh Pioneer 11-ahte hian alluminium
rangkachaka luan phékah mipa leh hmeichhe lem an ker
a, kan lei awmna leh kan solar system awmna hmun pawh
chiang takin an tilang a. A zin kawngah hian lei piah lam
miten an lo man fuh hlauh a nih chuan kan lei awmna hi
an rawn chhui thei mai thei a ni. Mahse, lei mite thil ziah
hi an lo hre thiam ang em le?



Plorieer 10 leh 11-a an thil ker chu

Voyager 1 leh Voyager 2 te kha kum 1977-a kah
chhuah an ni a. An kp chhuak hnuhnung zawk nain an
WMuWRh,kum‘lm-ah Pioneer 10 leh Pioneer
11 te kha an thlawh péta. Kum 2025 vélah a khaw] kente
&mmm&ﬁ%tﬁmuwhma Voyager 1
hian KH{'40000 v&1 hnuiak arsi AC+793888 awmna bul
vél a han thieng ang. A khaw!'kente hna thawh a tawp
hripah pawitanls thiawicz2f ing a, vah borusk zau takah
hian mikring dangte an lo awm miial'a'nih chuan silver
Phka 1éi tawng chi hrang sawnwruk zet maia chibai bkna
thiste, Jeh'he leia‘tl chi hrang hrang te, rimawi hmanlai
bér af#mga tindai ber chi an thunte chudo ngaithlain, kan
Jeb-awiow. chiang taka tihlannate chu an lo hmu ang a,
mak tiin min tawn zawn chhuah an tum mai thei a ni.
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Amaherawhchu, chung hunah meuh chuan he leiah hian
mihring an la awm a nih pawhin tdna mihringte
nunphung leh awmdén anga awm hi chu a ni tawh kher
lovang le.

Voyager

Simeikhu ‘Halléy’s Comet’

Kan solar system-ah hian simeikhu tam tak a awm
a. Sangkhat dawn lai an chhui chhuah tawh zingah
Halley’s Comet hi a lar ber awm e. He simeikhu, kum 76
danah a lo lang thin hi a lianin a éng ém ém mai a ni.
Mihringten simeikhu kan hriat hmasak ber a ni. A hming
hi kum 1705-a kum engzat danah nge a lo lan thin tih
chhat chhuaktu, English arsi chanchin zir mi Edmond
Halley-a hming chawia phuah a ni. Kum 1986 kha Halley
Comet hian lei a rawn hnaih ber tum a ni a. Tichuan, kum
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1986 khan Japan boruak lawng pahnih Sakigake leh Suisei
te'n Halley’s Comet laimu atanga boruak leh thil nawi lo
phuh chhuak chu an han zir a. Russia beruak lawng
pahnih Vega 1leh Vega 2 te pawhin a lu lam km. 100,000

imaij b lﬁthﬂgitamtakchumhantantlang

Simeikhu Halley's Comet

K 1988 July thia khan Europe ram hrang hrang
MMEWPMSP&& Agencychuanﬂalley s Comet
Ehanchith zir tiriN botuak lawng Giotto chu an thawn
ﬂﬂfu&kﬂtﬂ:’a’ﬁ@%nukhwnghiankum 1986 March
3 ﬁ%ﬁf\ Wd‘m a ‘han luhchilh ta a. Chu tia
siitielktiul chilf taka’kal v BaWk fien an hian intawk ta
ol v ARIAVK Sk fiafia-hle: DArkAt khatah knn.
540,000 tala cHakh thiAWkang il a, rifle mu'aiin a 6t 50
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laiin a chak a nih chu! Hetia a thlawh pah hian thl4 a la
z81 a. Amaherawhchu, thil nawi léng vél chu a sut nasat
tak @m avangin a laimu a thlen hmain a thlalakna a chhe
taa. Eng pawh ni se, a thlalak rawn thawn atangte chuan
chanchin chiang zawk kan hre thei ta a. Hei simeikhu
laimu hi alu lianpui a ang ber 4wm e. A sei lai chu
hawlhtlangin km. 15 a ni a, a tawi lai chu a laia
hawlhtlangin km. 8 a ni thung. A laimu pawn chu
meihawl dum ang hian a tuam a, chumi hnuaiah chuan
vir tlang leh Carbon dioxide leh bawlhhlawh niwia awm
a. Simeikhu laimu chu var tlang bal tak a nih mai chu.

Arsi dang héltu planet

" Ni khi arsi tlukleh ding awn tam tak zinga arsi narén
pakhat a ni ve mai a. Chuti a nih chuan nf ang bawk hian
arsi dang engemaw zat khian héltu an nei ve ngei ang tih
arinawm hle. Amaherawhchu, ni véla inherte pawh kan
la bire chiang 1o hle a, chutih lai chuan hla lutuka awm
apsite héltu han chhui chu thil har tak a ni. Hetiang arsi
dang heltu planet-te hi sap tawng chuan extrasolar planet
emaw exoplanefs tiin an sawi thin a.

Kum 1992 khan kan awmna atanga light year 980
véla hlaa arsi pakhat chuan héltu planet pahnih a nei tih
hmuh chhuah a ni a; a pakhat zawk chu PSR B1257+12B
tiin a hming an vuah a, Europe khawmual aia a let li véla
lian a ni a. Heng planets-te hi thil nung awmna chi a ni lo
tih hriat a ni bawk.
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Kum 2009, March ni 6 khan NASA chuan exoplanet-
te chhwmi tur bik enilang chu van sing boruakah a kap
chiwak a,’April ni 7-ah he entlang hian a awmna tur a
han thleng a. He entlang hmanga chhuitu scientist-te
chuan exoplanet 7 an hmu chhuak a, kan nf anga
exoplaneteng emaw z4t nei pakhat pawh an hmu chhuak
bawk, Heng bakah hian exoplanet ni thei awm 700 Jai an
hmu a, chik zawka Ja zir chian erawh a ngai a. An chhat
chhin d4n chuan kan awmna thlasik kawngah hian
eﬁmhmﬁ\iln wma tura tui awm theihna, vawt
litak emaw Koot hutuk emaw ni 1o'hi 1,00,000,000 lai
avmﬁﬁmmwmr

véﬁwmhwemﬁm;:hu hemah chigah i . A
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pingah Zarmina an vuah a. He exoplanet hi arsi Gliese
3hel M\i&h&iawm theihna tur leh thil nung pawh
Wtﬁr boruak lum lutuk lo leh vawt lutuk lo
' i el i‘lrlatami a, kan lei aiin a lianin a'rit deuh hlek a,
i2 émk 2awng a inang thawkhat a. Zarmina pang
i Hian Gliese 581 arsi chu a chhawn renga, a pang
shiar I:hm erawh chuan arsi lam hj a hawi ngai lo
ﬂwmx. Chnmi awmzia chu, a pang leh lam chu chhon a
o | Teng a, boruak pawh a lum m &m a, a panglehlam
chii a thim a, avawt thung tihna a nth chu. Scientist-te
chuan Zarminaa chhtn leh zan inrina lai vél boruak hi
thil nung lo insiamna atana boruak tha tak a nih ringin,
helai hmunah hian thil nung an lo awm tawh mai thei,
tih beiseina an nei a, thil nung tana chén theihna a nih
ngei an ring hle.

Gliese 581 arsi hian kan Ni angin héltu exoplanet
a nei ve a, paruk chu hriat chian a ni tawh nghe nghe a,
kan solar system nen inang hlea hriat a ni a, heng
exoplanet-te hian hél lehchhdwngtu thla te pawh nei ve
ngeia rin a ni bawk. California University-a Zarmina
hmu chhuaktu zinga an hotupa ber phei chuan
Zarminaah hian thil nung an awm ngei ang tih a rinhleh
loh thu a sawi hial nghe nghe. Eng pawh ni se aawmna
a hlat ém avangin eng nge dik ber tih finfiah tur chuan
hun'a 1a duh deuh dawn a ni.

~ Kum 2011 February ni 1 khan Kepler Telescope
hmanga zirtu scientist-te chuan kan solar systema Nianga
héltu nei arsi an hmuh chhuah thu an puang a, arsi



9 | VAN LAM HUM (SPACE AGE)

'Kepler - 11 arai feh a heltu exoplanet-te

hmingah hian Kepler-11 an vuah a. He arsi hi kan awmna
atangs light ‘year 3000 véla hlaa awm a ni a, a héltu
exoplastet-te hi lung/leh gas inpawlhin a siam a ni , kan
lei aia lign ;l;}au patuk chu a hre chiang tawh a, a dang
anzawn bellymek bawk. Engpawh ni se, heng exoplanet-
te hi ghamawmm han chhfitin thil nung awm theihna
turah an figai lo thung.
Expplanets hi an hauih chhuah belh 221 a, hriat
ching knm 2012 chhung ngawt pawhin pali hmuh
shuali beth gini 2, An himuh chhuah zinga pakhat chu
kppowimna, aanga arsi hnat berte zinga mi Alpha
Centanry hititaania, Oetober i17 khan hrnuh chhwah a
ni. He exoplanet hi a sat #m avangin thil:pyng awm
theihna chi a ni lo va; amaherawhchu Alpha Centaury
Haltu dang I8 hwiuhy chhuah loh a fa awm ngei an ring,
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Kan awmna lei hi thla (moon)-in a hél tih kan hre
theuh 4wm e. Mihring siamchawp, kan awmna lei hél
tura an kah chhuahho hi thla lem ‘artificial satellite’ an ni
a. Bung hnihnaa kan sawi tawh angin thla lem hmasa ber
chu kum 1957, October ni 4-ah Russia-in a kdp chhuak a;
chu chu van lam hun lo intanna a ni kan tih tawh kha.
Mihring chuanna boruak lawng kah chhuah a nih hian a
lar hle thin nain mihring an thawn hi chu boruak lawng
leh thla lem an kah chhuah tawh zawng zawng chhat
chuan tlém tak a ni. Kum 1980 thlenga khawvél ram hrang
hrangin thla lem leh boruak lawng an kah chhuah zawng
zawng kha a vaiin 2500 chuang a ni a, chung zingah chuan
mihring chuanna boruak lawng chu 76 chauh a ni.

Tanah hian ram hrang hrang thla lem 3000 chuang
daihin kan lei an hél mek a, chung zinga 560 vél chu
tangkai taka hman mek an ni. Thla lem tam tak chu lei an
helna kawng atanga la sawnin lei tuamtu boruakah kan
raltir an ni a, chuti chung pawhin tanah hian thla lem
hman tawh lohte leh thia lem leh rocket leh boruak lawng
keh them tam tak an la kat nuk nuk a. US Space
Surveilance Network-in an chhtt danin kum 1957 afanga
kum 2012 thleng khan thla lem leh hetiang keh them van
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boruaks lerig vél hi 26000 chuang a ni tawh a, chung

Zinga 8000 aia tam chuan thnah hian van sang boruak
aﬁnginkilﬁﬁnlﬁltenga’ani.

Thhkminhi‘m#nhﬁhﬂmkangrengtakam

a, ﬂmmm hmgte nghet takin thlung ila, hrui

lehlamiah chyan chélhin han vir vak ila, lung t2

i per clibiubid tum ang a; mahse kan thlunna hrui

ﬂﬁmi&%ﬂﬂaﬁrﬁndﬂ\uakﬂwilomavkkml

el attg. Thia lemin kan lei a h#l dan pawh hi

g detifihi 2 i ', kan lei chhuahsan tuma tan a 14k

laitn Kan lei Hipna hrui fei tak chuan a lo pawt tlat a, a tal

chat thei bawk si 10 va. Ti chuan, leia tla si lo, tal chhuak

thei si 10vin Jei a hel ta a ni.
Thlalemtehmnlexanhél dén azir te, an awmna sin
dAn azir te, an hman dén azir tein chi hrang hrangah then

anni a. A awlsam z&wngin an hman d4n atangin then
mai ila a tha 4wmee.

Inbiakpawhna thia lem

Inbiakpawhna, thu thawnna, radio leh TV
programme thawn chhiwn nana hman thla lemte hi
Comuunication Satellite an ni a. Russia thla lem Sputnik
1 khan radio transmiter chu a keng tel naip kum 1958-a
Arharita thla lens kah chhuah pakhat Score. (Signal
Comansication by Orbiting Rélay Equipment) kha
inbigkpawhna thia lemhimasa ber kan ti thei ang. He thla
Jegow: AR Tt againgm thu thiwn lo dawngin lei lamah a
thawr.chiviveng’ {eh: thei -4 Hetih Jaia US Président
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Eisenhowver-a chuan khawveél ram hrang hrangah
Christmas lawmpuina thu puan chhuah nan a hmang
nghe nghe a ni.

Thla lemte hi an awmna a san avangin hmun kar
hla zawk inbiak pawh nén a tangkai dawn bakah thirhrui
tel lova hmun hla tak taka mi han inbiak theih ta mai chu
sum sén pawh a tlém zawk ngei ang tih ngaihtuahna a lo
awm chho ta zél a. T.V. programme thawn nante leh ram
vénhimna lamahte hlei hlei a tangkai dawna rinna lian
tak a lo awm ta a. Kum 1960 a lo nih chuan America chuan
a rama sipai hmun hrang hranga awmte inbiak pawh
theihna turin thla lem Courier chu a kdp chhuak ta a,
tangkai pawh a tangkai hle. Thla lem dang Echo 1 leh
Echo 2 pawh kum 1960 leh kum 1964-ah America bawkin
inbiak pawh nan a kap chhuak bawk.

Thla lem tangkaizia hriain kum
1962 July ni 10-ah thla lem dang
fTelstar’ chu America bawkin a
kap chhuak leh a. He thla lem
-phei hi chu ‘America atanga At-
lantic tuipui péla radio leh T.V.
programme thawn chhdwnna
atdna hman a lo ni ta hial a.
Telstar bakah hian thla lem dang
elay’ an tih pawh hemi kum

an kap chhuak bawk a; a thawh
dé&n pawh Telstar nen a inang hle. He thla lem hi kum
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1963 November ni 22 atangin Pacific tuipui péla TV
programme-thawn niin an hmang ta a ni.

Heng thla lemte hi tangkai hle mah se, duhthusam
lohnaa la awm tlat mai. Darkar thum chhungin lei vawi
khat an hel chhuak 28l a. Leia a khawl pui awmna atanga
an lan theih 1ai chavha hman theih an nih avangin lei pang
léh Jama an awm lai chuan hman theih an ni lo va; chu
vangin duh hun hunah inbiakpawh theih a ni lo va, a
buaithlak ang reng hle a. Ti chuan, he harsatna sukiang
tur hian tan an la leh ta char char a.

Thia lem hi a awmnha a hniam chuan lei hél thei tur
¢huan chak taka a thliwh a ngai a, a awmna a san poh leh
a kal riiian a Agai thung a. Km. 35,900-a sanga dah theih
phei chuan lei vir rualin lei a hél thei dawn a ni. Chumi
awmzia chu, Aizawl ¢hung zadwn km. 35,900-a an dah
theih chuan lei vir rual chiaha a kal ve avangin Aizawl

T

i
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chung zdwnah a awm reng dawn tihna a nih chu. Englai
pawha hman theih tur chuan chuti ang thia lem, awm
hmun sawn lo ang mai chu a tangkai dawn a ni. Hetiang
thla lem kal kawng, km. 35,900-a sang hi ‘geostationary
orbit’ an vuah a, hetiang thla lem*hi ‘geostationary
satellite’ an vuah.

Geostationary orbit-a thlalem dah chungchang hikum
1945 khan Arthur C.Clarke-a'n a thawnthuahalo ziak tawh
a. Lei atanga km. 35,900 atang chuan kan lei hmun thuma
thena hmun khat hi a lang thei a. Thla lem pathum inkér
hlat dan inang chiahah
han dah thei ta ila, lei
pum pui chu an tuam
pha dawn tihna a lo ni
a.Kum 1964, August ni
19 a lo nih chuan
Americachuan thlalem
Synom 3 chu lei vir rual
chiaha kal ve thei turin
Syncom 3 geostationary orbit-ah
chuan a han dah thei ta hlauh mai le. Vanneihthlak takin
Japan rama khawveél intihsiakna ropui Summer Olympic
an nghah kum a lo ni hlauh bawk lehnghal a. Ti chuan, he
thla lem kal tlang hian Japan rama an infiam lai chu America
mipui chuan an tapchhak 24wl atangin an lo thiir thei ta
reng mai! Hma la chho z&lin khawvél ram hrang hrang
tangrual Intelsat (International Telecommunication Satellite)
Corporation hial an lo din thei ta.
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Khawvel huap inbiakpawhna thla
 lem Intelsat hmasa berEarly Bird’
*chu kum 1965 April ni 6 khan kah
t chhuah a lo ni ta a, telephone
 channel 240 leh T.V. channel 1 a
awm a. Kum 1967 chuan Intelsat
1 thla lem pathum lai Atlantic
Auipui leh Pacific tuipui chungah
dah a lo ni a, kum 1968-ah phei
chuan Atlantic tuipui, Pacific

sipyi leh India tuipui chungah

W‘ﬁ&:&md\umm
ta a; khawvél hmun hrafig hiafyg atangin kaninbe tawnin
T.V. programme kan in mumHenﬂ!mu
hian Intelsat IV te, Intels e JediiIntelsat V-te a hmaa

mite thlak turin an kap ¢hé

telephone channel 30,000 Jék%, V. channel 12 lal a.gwm.
thei ta.

Inbiakpawhna thla lem hi ram thenkhatin mahni
pualin ah nei ve bawk. Kum 1965 April ni 23 khan Russia
pawhin thla lem Molniya a kap chhuak a; Canada-in kum
1972 November ni 9-ah Anik thia lem a kap chhuak bawk.
Tichuah, kum 1981 thleng kharn khawvél ram zinga panga
: Amreried; Russia, Caviada, Indonesia leh Japan-ten
areruthad pualinthla lemdn nel a. India pawhin kum 1982
khnss-Endat okap cdvwk ve'ta o Ti chudn, mahni puala
inpawhna thla lem nei parukria‘a lo ni ta a ni. Kum 1983
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khan European Space Agency pawhin European
Communication Satellite (ECS) panga zet a kip chhuak
a, Eumpenmhrmghrangﬁe leh an thenawm ramMiddle
East leh North Africa ramte chu awlsam takin heng thla
lem hmang hian kawng hrang hranga inpawhin van lam
hmaskivnna chu an chhawr tangkai hle.

Thia lemte hi khawmual sipai hmun hrang hranga
awmte charnichin inhrilh tawnna atan te, missile phurtu
tul hnuai lawng leh khawmuala hmunpui inbiak pawh
nan te America leh Russia chuan an hmang nasa hle.
United Kingdom pawhin a sipai hmun hrang hranga
awinte inbiakpawh nan thla lem a hmang bawk. America
chuan lawng pakhat atanga lawng danga mi inbiak pawh
nén leh tAnk pakhat atanga tdnk danga mi inbiak ninte a
thla lem Taesat chu a hmang tangkai hle. Kum 1976 khan
tyifinriata lawng zin leh khawmual lam inbiak pawhna
turin thla lem ‘Marisat’ chu a kAp chhuak a, hetiang chi
bawk ‘Fleetsatcom’ chu tuipuli sipaiten inbiak pawh nan
an hmang Kum 1981 khan European Space Agency
gi’ivhin filpuia’ hwmgte leh khawmual lam inbiak-
gy mhmmﬂﬂammmchu v&nslng
¢ i “%< imﬁuu ﬁﬂalem hantakmaiahlai

£ Olympus chu inbiakpawhna
i chiaWnna atdna iman tur

*mm i%mmpm chuan thialemte hi
Internet hmanga khawvél hmun hrang hranga mite
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mmmmmrlalomtaa Tangh hian thla lem 100
awmmmh chu.hetiang inbiak pawh nén leh TV
WWMMWMM&N

Khaw awmdtre Hiriatna thia lem
" Khaw awmdini hriattia tura thia lem an kah chhuahte
” Satellites’ emaw ‘Weather Satellites’
mﬁmmmﬂmmmmmw awmdan
An thiir reng o, chidm kal dan te, khaw lum leh vawh
chungehang b, mglehlehruahﬁm dan zawng zawngte
a thla;nen lam lgiahi an rawn thawn thla a; chung atang
chuan khaw awmdén leh awmdan tur kan lo hre lawk
thei ta hial a ni.

Khaw awridén hriatna thia lem hmasa ber chu kum
1959February hi 17-k America kah chhuah Vanguard Il a
rd a, Kithw awmdan thia chishg taka latu hmasa ber chu
Améries thia leny Bawk Tiro# T a ni. He thia lem hi kum
1960 April rif 1 khankah chivuah a ni a. Hemi kum vék
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nrember ni 23 khan Tiros Il pawh an kAp chhuak leh a.
i 1961 July ni 12-2 an keh chhuah Tiros 111 phei chuan
ANantic tuipui chunga thlichhe hlauhawm tak ‘Hurricane
M‘Mahmu&huaka. He thlichhiain a nuai ngei tur
W cﬂlﬁn he thla lem hriattirna avang hian an lo
fhefiting hmian a ni. Tiros III hnuah hian Tiros thla lem
pitulk 14i an kAp chhuak leh bawk a, thlalak tam tak lei
lamah an rawn thawn a.

America chuan Tiros thla lemho a kah chhuah hnu
hian kum 1964 atang khan thla lem dang Nimbus a kap
chhuak leh a. Nimbus I chuan Hurricane thlipui tleh dan
chiang zadwkin a rawn hrilh thei a. Kum 1966 May ni 15-a
a kah chhuah Nimbus II phei chuan khawvél lum leh
vawh dan tlangpui a rawn hrilh thei ta hial a. Hetih lai
hian Russia pawhin thla lem Mateor hmangin hma nasa
tak alo la ve tawh a. Ti chuan, America thla lem leh Russia
thla lem atanga an thil hriatte chu inhrilh tawnin khawvel
ram hrang hranga khaw awmdan tur tlangpui chu an hre
lawk thei a lo ni ta dér mai.

Khawmual chanchin chauh ni lovin tuifinriat Jum
leh vawh dante leh vur awm dénte pawh hriat theih a lo
ni ta. Thla lem kan sawi tdk bakah khan a hma aia tha
thia lem dang ESSA leh NOAA-te pawh van sang
boruakah dah an ni leh a.
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Esea Noaa

Heng thla lemte phei hi chu a hmaa mite aiin an
changking zawk lehnghal a. Ram hrang hrangin hma
an sdwn z&| a, thla lem dang America kah chhuah
GOES (Geostationary Opérational Environmental
Satellite) te, Europe atanga an kah chhuah Meteosat
te, Japan kah chhuah GMS (Geostationary
Métewologital Satellite) te, China thla lem Fen- Yun
te Ieh a hmu an kah chhuah dangte hmang chuan

ﬂaxm‘diu mmnwkvemammm
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Ram leilung hausakna chhuitu thla lem

' Thia lem leh boruak lawng an kah chhuah tawh
2inga eng emaw zat khan kan awmna lei thi4 lain, kan lei
chanchin tam tak min hrilh tho nain, ram pianzia leh
nihphung te, ram ngaw leh leilung hausakna chhuina atin
leh enkawlna atin bika hman tur thla lem an kap chhuak
bawk. Hetiang thla lemte hi ‘Remote Sensing Satellites’
emaw Earth Observation Satellites’ tia sawi an ni thin.

Ram thla laa, ram leilung hausakna chhui tur bika
ansiam Landsat-1 chu kum 1972, July thla khan America
chuan hlawhtling takin a kdp chhuak thei ta a. He thla
lem hi metre 3-a sei metre 1.5 a lian, phéngphehlep ang
thla pahnih nei a ni a. A thla pahnihte hi chakna lo
dawngsawng tura siam an ni a. He thla lem hian thlalkna
tha tak a keng tel bawk. Thla lem dang ang bawka hna
thawh theih loh hun nei a nih avangin a hnuah a thlak
turin a dang an kap chhuak z2l a; eng emaw zat an kap
chhuak tawh a ni.

Landsat thla lem hi a
awmna ngaia awm reng
} ang chi Geostationary
g satellite ang kha ni lovin
B chhim tawp leh hmar
’ tawp tantlanga chhim leh
hmar zdwnga lei hél chi
‘Sunsynchronous
satellite’ a ni a, lei atanga
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Jm. 900 a sdng atangin ni khat
cﬂlwwﬁwvawﬂhw&hmk
' hiftan 8, chuti anga hel reng ciiuan
ml%dﬂmngiﬁleipmﬁipﬁi&dﬂah
-hman. Hetia chhirfi leh hmar durig
zui zAwngh a thlawh laia thi a lakte
hi boruakih a rawn thawn 4, lei
, latah & Khawlpui hmangin an lo
e it dawng a, an lo ‘record’ ta thin a ni.
Heng ram thlate hi computer hmangin chipchiar takin a
zir theih bakah thlaldk pangngai anga an siam chhuah
pawh Jeilung leh ram chanchin zir nin a tangkai hle.

Kum 1985 khan France
sorkar pawhin SPOT thla
lem a kdp chhuak a;
Russia leh Japan pawhin
anmanii pualin thla lem
an nei tawh bawk Kum

mmm ww e 08 jite Launch
WMMginakap chhu%ve thei ta reng
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mai. India hian kum 2012 thlengin IRS thla lem sAwm
chuang lai a kah chhuah tawh bakah Cartosat, Oceansat,
leh RISAT te pawh a kdp chhuak tawh bawk.

Kum 1990, January ni 22 khan SPOT-2 thla lem pawh
kah chhuahna khdwl Ariane 4 launch vehicle hmangin
France rama Kowrov hmun atangin an kap chhuak leh a,
kum 1991, May thla khan European Space Agency Remote
Sensing Satellite ERS-1 pawh kah chhuah a ni leh ta.

Kum 1999 September ni 24 khan US Company
pakhat Lockheed Martin chuan thla lem ram leilung thla
chiang taka la thei Ikonos a kap chhuak a, chumi hnuah
chuan US Company dang Digital Globe chuan kum 2001

Quickbird thialak, Aizawl(part)
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October ni 18 khan thia let Quick Bird kap chhuakin, a
hnu kum 2007 September ni 18-ah thla lem dang World
View chu a kip chhuak leh bawk. Heng thla lem thlaldk
te hi khawvél hmun tinah an hmang tangkai hle.

Kum 1976, May thla khan thla lem Lageos (Laser
GeodynamicSatellite) chu lei atanga km. 6000 1aia sdng atanga
let hel turin dah a ni a. A awmna a sdn &m avangin lei tuamtu
boruakin a tibuai pha dawn lo va, a rei lo berah pawh kum
maktaduai riat zet chu lei hél thei tura beisei a ni. He thla lem
hmang hian khawmual zawi zdwia a tawlh luh dén a chhui
theih dawna, centimetre tlém téa khawmual tawih hiek emaw
limghing avanga khawi lai ram che hlek pawh a chhinchhiah
thei; Rei takcawiti turgtih a nih avanginkhawvél a la awm 281
Kimwroual chet dAn tim tak an rawn zir thei ngei ang.

Ni lelarni dang chanchin ximna thl: lemte

chu vangins mmnummmbermt a chakawm
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békah a tul ve réng réng a. Ni chanchin zirna bik atan
kum 1975 chhung khan OSO (Orbiting Solar Observatory)
iy Jem pariat %&n kap chhuak a, kum 1980 khan Solar
it ﬂﬂahg\mkapchhuaklehbawk.

o . ;

© 'I‘hig,, lem hmanga an thil hmuh chhuah zinga
pawiméwh tak pakhat chu hmun dang atanga X-ray lo
kilania. )&iayﬁchhuhk tur hian boruak (gas) sa tak, a
saf#Awng degree maktaduai tam tak a ngai a; chu vangin
X-ray tichhuaktute chu arsi sa tak emaw kan awmna arsi
bawr piah lam hla taka arsi bAwr dangte pawh an ni thei
a. Kum 1970 khan SAS-1 (Small Astronomy Satellite),
Uhuru an tih bawk chu an kip chhuak a, a hnuah SAS-2
leh SAS-3 pawh an kap chhuak leh bawk a. Heng thla
lemte hian X-ray pe chhuaktu 160 zet mai an hmu chhuak
thei a. Heng bdkah hian thla lem dang, Astronomical
Neitherland Satellite te, British Ariel V-te leh HEAO-1
(High Energy Astronomy Observatory) te pawh kah
chhuah niin X-ray pe chhuaktu 100 zet chu hmuh chhuah
belh a ni leh ta bawk.

X-ray pe chhuaktute hi ngun taka an zir hnuin hmun
thuma thena hmun hnihte chu arsi muk tak leh hipna chak
tak mai, tin hmaa arsi lian tak ni thin lo sdwng té ta
‘neutron star’ an ni a. Arsi thenkhat chu anlomuk ém ém
a, an hipna a lo chak tak lutuk avangin anmahni atanga
&ng lo chhuak tur pawh chhuak thei lovin an hip bet tlat
a, chuvang chuan an hmu theih lo va; amaherawhchu, an
hipna chak tak avanga boruak an hip luh kang atanga X-
ray lo chhuak atang chuan a awm ngei a ni tih an hre thei
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si a. -arsi hi’black hole’ .an vuah a. Black holean
hmuh chhuih hmasg berchu Cyignus X»1 and..

Cygaus X-1

Eng z0ng z4m chi dang Gamma rays leh Infrared
zirna atin thla lem dang eng emaw 24t an kip chhuak
bawk. Kum 1978-2' an kah chhuah European COS B
Satellite chu Gamma rays zirna atan liau liaua tih a ni a.
Kum 1983-a America, UK leh Netherlands tangrualin an
kah chhuah IRAS (infra-Red Astronomy Satellite) chuan
arsi 8a lutuk lam ni lovin thil sa vak lo atanga éng lo kal
a lo zir thung a. He thla lem hian arsi Vega hual véla
pliriet Thitath tan wiék chu & hmu chhuak a; kar( solar
svstem«a siiélkhu efig entaw zat a hmti chhuak bawk.

Kum 1990 April thla khan entlang ‘Hubble Space
Telescope pawh épace shuttle hinangin an kap chhuak a.
ng m gt dang #«sbawkmkmwahel

"chiatichin te;van fam éhanchin

3 mM@MaﬂnmﬂheM tabawk. Kum
2 July nh 19 pawl' khaw Hubble Space Telescope
hmang Hian; tinhimay planet 2inga chhiar tel thin, dwarf
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planet kan tih tak Plato héltu thla pangana an la hmuh
chhuah bell chet mai!

Hubble Space Telescope

Kum 2010 February ni 11 khan NASA chuan ni
chanchin zir turin thla lem Solar Dynamic Observatory
_(SDO) a kap chhuak a. He thla lem hian kum 5 chhung
chu ni chanchin a zir dawn a ni.

Solar Dynamic Observatory
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Enthlatu leh ram vénhimna thla lem
VansAngathlalemandahtamtakchumahmmn

mmwmem{mwm an
£latiang 4 lem bakah hiah Samos (Retellife
e ervation System) pawh kah chhush a il eh
mwm h kha chuan enthlatu thla lemte hi
an w& lohle; chu vangin America leh Russia
#his lem kah chhuahte leh tn hnua ram danginan
kah chhuah vete chanchin kimchang tak hriat a har hle.

Vén sing atanga enthlatu thla lemte'n enthlakna hna
an thawh reng avangin khawveél ram hrang hrangte chuan
an ralthuam chhéknate leh sipai inkulhna hmunte an
inhriatsak tawn thawkhat hle a; chu vangin an
inhlautawnin, khawvél a tirdlmuang zawmah dwmee.

Kum 1971 Aggpica thlajem kahchhuah pakhat hming
oyt ‘Big Bird' an vush 4, He thia lem chanchigy chiang tak
at & ni Jo nain a ﬂ\falakm ken chuan lei lama
Wn@ﬁmgﬁ%hhﬁahtaldnah
ol g chva ehvaad hmmamdmmmch

hengaiachangk&ngtakﬂkmanneinualtawhngexang
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Mihringten thla hial an han thlen theih hnuah leh
hlawhtling taka vAn sing atanga lei an heél theih tak
hnuah chuan ngaihtuahna thar a lo piang chhuak ve
zé&l a. Van lam leh lei lam chanchin zir mai bakah van
sang boruakah thil zir leh enchhinna eng eng emaw
neih an duh ta a. Tn hma lama boruak lawng an hman
réng réng kha a hman nawn leh theih lo va, a dang siam
leh zél a ngai a; hei vang hian a sénso a nasa ém ém a,
ram rethei deuh tan phei chuan thiamnain tlin mah se
tum ve ena en chi pawh a ni lo hial a. Heti lama tan an
lakna leh hmasdwnna thenkhat i han thlir thuak thuak
teh ang.

Vénkhawhthei (Space Shuttle)

America chuan boruak lawng hman nawn leh theih
siam chhuak tur chuan hma a la tan ta a. He boruak lawng
hmingah hian ‘Space Shuttle’ an vuah a. Mizo tawng
chuan ‘Vankhawhthei’ kan ti a. Space Shuttle hi thil thar
tak angin lang mah se a lo ngaihtuah chhuaktu tak chu
Austria mi Eugen Sanger-a a ni a; kum 1930 bawr vél daih
tawh khan hetiang hmanga mihringin van sang atanga
lei an hél dan tur a lo hmu lawk tawh tlat mai.
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America-in Space Shuttle siam tuma tan a lak tak
takna chu kum 1969 kha a ni.a, Richard Nixon-a President
nih hun lai kha a ni a. Atirah chuan chhdwng hnih neia
siam tum a ni a. Anruahmangl&nchumhmgchh&wng
hnihahte hian a khalhtu an awm ve ve ang a, a chhAwng
hnuai zawk chuan a chhdwng chung zawk chu van singah
ahan dah hrruah lei limah a lo kir ang a, a chhAwng chung
zawk Orbiter chuan lei hélin, an duh hun hunah lelah an
rawn tum leh mai dawn a ni: Amaherawhchu, chuti ang
han siam tur chuan a buaithlak bakah sum sén a tam lutuk
dawn avangin a chhiwng hnuai zawk atdn chuan mihring
chuan lohna rocket pAngngai hman an titlu ta zawk a.

Orbiter hi a sei zZdwng ft 122.5a ni a, a thla pharh nen
a hlai zdwng ft 78 anii thung. A hma lamah hian mi pasarih
anchuang thei a, chaw chhumna te, inthiarnate leh mutnate
a awm vek bawk. Orbiter-ah hian thla lem leh thil dang
phurhna tura siam a sei zAwng ft 60 leh a vang zawng ft 15
a awm bawk a; chumi chhungah chuan thil ton 29 laiarita
phur thei a ni. Hemi hmang hian thla lemte phurin van
sang boruakah a han dah thet a, thla lem hman tlak tawh
lohte leh siam that ngaite pawh han lain léiah a rawn phur
thia thei bawk. Orbitet hi vawi khat mai ni lovin vawi za
1ai himan nawn theih tura ruahman a ni a. Thlawhtheihna
pangngaia kan chuang ang mai hian van sng boruakah
han thiAwkin leiah an lo Kir leh thei a ni. Heng zawng zawng
dvang hian véin sdng zinman pawh zaa sawmkua laiin a
Halmiam thei 46 a; vin lama hmasdwnna kawngah rahbi
pawimawh tak a loawi ta a nd.
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Space Shuttle hmasa ber Columbia chu kum 1981
April ni 12 khan Cape Carnaveral atangin hlawhtling
takin an kap chhuak ta a, an kah chhuah atanga second
122 hnuah, km. 46-a sdnga a awmin a booster rocket
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mﬂdkagﬂm@'” ﬂm
xa?f‘mm ivaiabildt &&mwwm
a thlenin rocket khdwlpui N%MMW

awdvemnmmmmmmmm
umpmgwmaowmwuawm
Apmm,;z&mmmm § iaiin leiah a lo tum
IehWAmhkahd\muﬂMd\mmﬁham
ngin hen fusit hi chuan mi pali an chuang a He

shuttle hi kum 1981 November ni 12-ah t¢, um1982
March nd 22, June ni 27 leh November it 11-ah te an kap
chhuak leh bawk.

America chuar kum 1983 April ni 4-ah Space Shuttle
Chaﬂwgmnpdmmhenﬁhmvekmmlm\m
Challenger 5a kap chhuak leh a. Chuta chuang Sally Ride-
i cha America hmeichhe zinga space shuttle hmanga van
sang zin hmasa ber a lo ni a. Kum 1983, August ni 30-a
Challenger 5-a chuang Guion S Blueford-a chu America
mihang zinga vAnkhawhthei hmanga van sdng zin hmasa
ber a la ni ve leh a. Challenger hnuah hian space shuttle
dangmscovgry leh Atlantis pawh kah chhuah an ni leh
a, Atlanti hikuml%S%obenﬂakhmkahchhmh

wmmwmm'&mwm
tawh an han siam tha a. Hemd.sjam tha tur hian space
shutile atanga chhuakin darkar 6 leh minute 44 chhung
an han thawk a. Kum 1984 November thia khan space
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shuttle hmang bawk hian thla lem pahnih Palpa B-2 leh
Wester-6 khawl tha lo lai hlawhtling takin an han siamtha
leh bawk.

Kum 1986 January ni 29 khan America van lam
programme-ah vanduaina rapthlik tak a lo thleng tlat
mai! Space Shuttle Challenger chu an kah chhuah atanga
second 75 lekah a puak darh ta vek mai a, a hrilhhaithlak
kher mai. A chhunga chuang mi pasarih an boral vek a; a
thi zinga pakhat phei chu zirtirtu hmeichhia Meauliff-i a
ni nghe nghe. He thil rapthlak tak lo thleng hi America
chuan pawi a ti tak zet a. Kum 25 chhung zet van sang
lama hmasadwnna kawng thui tak an lo zawh tawh hnuah
leh he space shuttle hmanga vawi 24 lai an zin tawh
hnuah suangtuah lawk loh ang takin he thil hi a lo thleng
ta a ni. He vadnduaina rapthlak taka thi ta mi pasarihte hi
America chuan mi huaisen, ram tana nun peah a puang
a. He thil thleng avang hian NASA-a he space shuttle kah
chhuahnaa an hotu lu ber Mr. Jessi Moore-a chu kum 14
lai van s&ng thlawk mi lo ni tawh Vice Admiril Richard
Truly-a an thlaktir ta a ni.

America Space Shuttle Challenger thlak turin Space
Shuttle Endeavour an siam leh ta a, May 1991 khan
hlawhtling takin an kdp chhuak leh a. A hnuah pawh
space shuttle hrang hrangte hi vawi eng emaw zatankap
chhuak leh bawk. Space Shuttle-te hi van sang boruaka
mihring ngei chuanga thil han zir nén te, thla lem leh
entlang han dah nén te, space station dinna tur chakkhai
phurh choh nAn te a tangkai ém ém a; thlawhtheihna ang
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maia lei héltu orbiter hi hman nawn z@l theih a nih
avangin a sénso pawh a ziaawm hle.

Thil a kal tluan viau lai pawh hian vanduaina hialo
thleng leh zauh thin. Challenger-in chhiatna a tawh atanga
kum 17 hnuaah vanduaina a lo thleng leh tlat mai. Space
Shuttle Columbia chu January ni 16 2003 khan a vawi 28-
na atdn kah chhuaha ni a. He space shuttle-a chuang mi
pasarih zingah hian India mi America-a awm ta, Kalpana
Chawla pawh a tel ve a. Ani hi Aerospace Engineer ani a.
Columbia hian tluang takin ni 16 chhung lai lei a hél a, a
chhunga chuangte pawhin an thil zir tur hrang hrangte
tluang takin an zirin an ti thei a.Amaherawhchu
vanduaithlak takin a rawn kir lamah lei tuamtu boruaka a
lo luhin February ni 1, 2003 khan a keh darh ta hlauh mai
a. America rama Texas leh Louisiana vélah a tla darh ta a,
a chhunga chuang mi pasarih pawh an thi vek a.
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Columbia vanduaina avang hian space shuttle
programme pawh an chawltir ta rih a. Vanduaina an tawh
chhan te chhuiin him zawka siam dan te an ngaihtuah bawk
a. Kum hnih hnu July ni 26, 2005 khan Space Shuttle Discovery
ankap chhuak leh a. Tluang takin a chhunga chuangte pawhin
van singah hna an han thawk thei a. Khaw that tawk loh
avangin a lo kir hun tur ni hniha an tihtlai hnuah August ni 6,
2005 khan him takin leiah an lo kir leh ta a.

Space shuttle hi a tir atangin vawi 135 an kap
chhuaka, van lam chanchin zirna leh van sanga thil hrang
hrang zir nan a tangkai hle. Tum hnih vanduaina tawkin
mi 14-in nunna an chan thung. Kum 2011 July ni 8 khan
Atlantis an kap chhuak leh a, hnuhnung ber a ni tarih a
ni. Ti chuan kum 2011 August ni 31 atang khan space
shuttle programme chu tihtdwp a ni ta a ni.

Space shuttle hi van sanga thil zir chianna space
laboratory, Spacelab an tih mai phurtu atin an hmang
tangkai hle bawk. Kum 1983 November ni 28 khan
European Agency kut chhuak Spacelab chu America
chuan a Space shuttle hmangin a kap chhuak a. He
spacelab-ah hian America mite bakah West German
Scientist Ulf Merbold-a a tel ve nghe nghe. Enchhinna chi
hrang 70 zet an han ti a; leia chawhpawlh theih Ioh thil
chi hrang hrang chawhpawlhin thil thar an siam chhuak
a, an enchhinna kawng hrang hrang a hlawhtling hle. He
Spacelab hi van sang chawlhhmun dangte ang lo takin
Space shuttle-in a phur a; an thawnchhuah hmasak ber
tum chuan vén sangah ni 10 chhung lai an han thang a.



116 | VAN LAM HUN (SPACE AGE)

Kum 1983 November ni 28 atanga kum 1998 April
thia tleng khan vawi 25 lai spacelab hi space shuttle-in a
phur a, scientist-ten lei hipna tiéimna hmunah thil tam
tak an han zir thei a ni.

Van singa thil zira hmun ‘Skylab’

Spute shuttle hmanga van sAnga thil han zir thei
ta chu alawmawm hle nain duh thu a la sdm tawk chiah
lo va; chu vangin, rei deuh zawk an cham theih nin
van sang thil zirna hmun ‘space station’ din ddn kawng
a ngaihtuah bawk a. Chuti anga thil zirna hmun tur a
siam hmasa ber chu Skylab a ni a; Saturn V rocket
chhawng thumna tihdanglam a ni a. He Skylab hi a rit
hle; ton 75 laia rit a ni a, a sei zZawng pawh ft 82 a tling
hial a. A lian lai hawlhtlangin ft 21.5 a ni a, a chhunga
chuangte hnathawhna pindan leh chénna pinddn aawm
hrang a, boruak lawng dang nena inzawm thei tura siam
a ni bawk.
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Skylab-ah hian thil zirna hmanrua chi hrang tam tak
a awm a, lei lam thlirna leh ni thlirna entlang tha tak a
awm bawk.

Kum 1973, May ni 14 khan Skylab pakhatna chu Saturn
V rocket hmanga kahchhuah a ni ta a. Chu rocket chhdwng
chung ber chu Skylab chu a ni nghal mai a. Ti chuan a
chhawng khatna leh a chhdwng hnihnate chuan a chhdwng
thumna Skylab chu lei hél turin van singah, a hél kawng
(orbit)-ah a han nawr chho ta a; amaherawhchu minute khat
lek hnuah ni sa laka vengtu kdwr chu a thlawn ta mai a, chu
békah ni éng chakna lo dawngtu (solar panel) pakhat chu a
thlawn tel lehnghal a, a buaithlak hle. Ti chuan, a kawr a
chhiat avang leh sorlar panel pakhat a thlawn avang chuan
a chhung pawh a siin a chhungah kdwlphetha pawh
dubthusam a awm thei ta lo va. Hemi avang hian a tik maia
skylab han tlawh tura mihring thawn an tum pawh chu
thuthin, ni 11 hnu daihah Apollo boruak lawng hmangin
Charles Conrad-a leh a thiante pahnih chuan an han thleng
taa. An hmanraw kente chuan solar panel siam tha tur leha
chhung sa lutuk tidai tur chuan pawn lam atangin theih
tawp an chhuah ta a. Conrad-a te, Paul Weitz-a leh
Joseph-ate chuan fimkhur takin skylab chhung chu an lat
taa. A chhung chu alum hle a, nisain aem sat lutuk lohnén
eng emaw ti tala khuh ddnan dap taa. Ankhuh zawh chuan
electric lam siam that hna chu an thawk leh ta char char a,
harsa tak leh hlauhawm tak karah engtin tin emaw an siam
tha thei ta hrim a, siamthat hna a thawh zawh chuan an
thaw huai a, thlamuang takinanawm ta a.
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Skylab hi tn hmaa boruak lawng an siam tawh
zawng zawng aiin a changkang a, a chuan pawh a
hahdamthlak hle. Mut bu (sleeping bag)-ah an mu a, a
chhungah hian rihna an hloh vek avangin khum hran a
ngai lo va, a chhung boruakah chuan an ldng mai a. Chaw
chi hrang hrang an ei a, an duh leh an chawhpawlh a, an
chhuang lum a, an duh leh an tidai a. An zun leh ékte
pawh tldkna lam tur chuang a awm loh avangin thli
hmangin an paih chhuak mai a.

“ R AL

Skylab chhung
Ni 28 chhung zet an cham chhungin rihna hlohna
hmuna an awm avangin an taksa chhungah nghawng a
nieih leh neih loh ngun takin an zir a. An lfing te, tihrawlte
leh dn ruhte an zin hma ai chuan a chak lovin an thisenah
pawh danglamna @ awm a. A bik takin an zinga doctor
awm Kerwin-a chuan an taksa danglam dén hi a zir
ngawrh hle. Skylab-a an cham chhung hian an tihrawl
tihchak nin thirsakawr anga siam hmangin an insawizawi
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a. Rei fé an chdm hnuah lei lamah an lo kir leh a. Leia an
lo kir hnuah, van sdng an han awm avanga inchhuanlam
tur an nei lém lo va.

A tum hnihnaah chuan Alan Bean-a, Jack Lousman-a
leh Owen Garriott-a te chu an han zin ve leh a. Anni hian
van sdng natna (space sickness) vein an lu a hai a;
nimahsela, rei lo teah a reh leh ta hlauh a. Ti chuan,
Garriott-a leh Lousman-a phei chu darkar ruk leh a chanve
chhung zet skylab pawnah chuan chhuakin ni thla latu
thlaldkna roll film thar an va thun a, ni sa avanga skylab
chu a sat lutuk loh nin a hmaa an khuhna aia hlaiin an
khuh ta a; a hma aiin a dai nuam ta a.

Enchhinna mak tak mai pakhat an tih chu America-a
high school zirlai pakhatin a rawt a ni tlat mai. Maimawm
pahnih an keng a, an ril zam déan an en a. Maimawm
pakhatna ‘Arabella’ chuan a tirah chuan a ril zam a harsat
hle a; mahse rei lote hnuah chuan eng tin tin emaw a zam
thei ta hrim a. Maimawm pahnihna ‘Anita’ thung chuan
rihna hlohna hmun chu a lo nel hman tawh a, harsatna nei
Jovin a ril chu tha takin a zam thei ta mai a.

A hmaa Skylab-a mihring chuangte khan ni 40
chhung zet rihna hlohna hmunah chuan harsatna nei lovin
an awm thiam tawh a. Tan tuma mite phei hi chuan a
hmaa zinte aiin insawizawina tam zawk an nei a, hna
pawh an thawk nasa hle. Ni 59 chhung zet an cham
chhunga an hlawhtlinna avang hian a hnua zin lehte phei
chu ni 84 lai chdm tura tih an ni ta a.
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A tum thumnaah chuan Gerald Carr-a, Edward
Gibson-a leh William Poque-a te an thawn ve leh a.
Anniho hi an vin sdng vawikhat zinna a nih avangin a
tirah chuan an lu a haiin an luakte a chhuak a;
amaherawhchu, mi dang ang bawkin an awm rei deuh
hnu chuan chung an harsatnate chu a kiang ve leh ta mai
a. Ni ruk an cham hnu chuan Gibson-a leh Poque-ate chu
a chhung ata chhuakin ni thlirna entlangah chuan film
thar an va thun ve leh a, radar antenna pawh an va siam
tha bawk a. Hetia skylab-a an cham chhung hian simeikhu
Kohoutek an hmu a, chu chuan an hlawhtlinna a tizual a.
Tichuan, February ni 8, 1974-ah hlawhthng takin lei lamah
an lo kir ve leh ta a.

Skylab-ah hian enchhinna tam tak an ti a, a tangkai
hle. Lei hipna avanga kan chawhpawth theih loh tui leh
hriakte hi awlsam takin skylab chhungah chuan a
chawhpawlh theih tlat mai a, chu béakah thil dang tam
tak leia siam theih loh thil tangkai leh tha zawk a siam
theih tlat bawk. Heng an thil zir zawng zawng atang hian
vén singa thil siamna hmun pui din a nih dén tur leh a
tangkai dén tur thil tam tak an hre chhuak chho zél a.

Kum 1973 leh 1974 chhung khan Skylab-ah hian
Apollo Command Module hmangin mihring tum thum
an inthawn a. Space Shuttle programme avangin tléma
ngaihthah a ni chho ta a. Han chei thata, la hman z8] an
rilzQk laiin kum 1976 khan lei a hélna lo hniam thlain lei
tuamtu boruakah a keh darh ta a, a keh them thenkhat
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chu Australia khaw thlang lama te pawh a tla a, Ti chuan
Skylab programme pawh chu a lo tawp ta a ni.

Véin singa intawhna

America leh Russia chuan van sing boruakah an
boruak lawng inzawmtira, intawh dan kawng an dap a.
Heti anga intawhna hi tin hmaa la awm ngai lo a nih
avangin a pawimawh hle a; an ram pahnih inkéira
inlaichinna tha zawk leh van sang lama thawhhona tha
zawk thlen theitu pawh a nih ngei a beisei awm hle a. An
boruak lawng siam dan a inan loh avangin van singa
inzawm tur chuan eng eng emaw tihdanglam hlek hlek a
ngai a. A chhunga chuangte pawh van sanga thil tiho tur
annih avangin tawng an inhriat tawn a ngai a; chu vangin,
tawngte an zir hovin thil tul dang eng eng emaw an zir
lawk diam a.

Kum 1975, July thla chuan Apollo boruak lawng,
mi pathum phur chu Cape Canaveral atangin kah chhuah
a ni ta a, Russia boruak lawng Soyuz pawh Russia ram
atanga kah chhuah niin van sangah an inzawm ta a. Ti
chuan, boruak lawnga chuangte chu intlawh tawnin ni
hnih chhung zet an awm ho va, chumi hnuah chuan
inthenin an boruak lawng ve ve hmang chuan lei lamah
an lo kir thla leh ta a.

Russia vin sing thil zirna hmun ‘Salyut’
' America-in van sang chawlhhmun a buatsaih Skylab
ang chi bawk hi Russia chuan a nei ve a, a hmingah



122 | VAN LAM HUN (SPACE AGE)

‘Salyut’ an vuah a. Skylab nen an inang viau nain a té
zawk a, a sei zdwng ft 39.3 a ni a, a lian lai ber pawh
hawlhtlangin ft 13 a ni a. Skylab ang bawkin Salyut hmang
hian van sanga rihna hlohna hmuna mihringte taksa awm
dan te, thil siam dante an zir a; lei lam leh vén lam
chanchin zirna atin pawh an hmang tangkai hle.

Salyut

America-in Skylab a kah chhuah hma kum hnih, kum
1971, April'thla khan Russia chuan Salyut 1 a kip chhuak
a; amaherawhchu, he chawlhhmuna chiwl tura boruak
lawng an kah chhuah nen chuan an inzawm thei ta tlat lo
mai a. A hnuah chuan mi pathum chuanna boruak lawng
dang Soyuz II chu an thawn leh ta a; hemi tum hi chuan
an han zawm thei ta a. Ni 23 lai Salyut 1-ah chuan an han
chim a. Amaherawhchu, an lo kir leh lamah rin loh takin
vénduaina rpthlak tak a thleng ta tlat mai! Leia an lo kir



HMASAWNNA THAR | 123

leh chu hlim taka lo hmuakin a chuanna boruak lawng
chu an han hawn nék chuan an pathum chuan an lo th:
vek mai a, a hrilhhaithlak hle. Ti chuan, an thih chhan hi
ngun takin an chhui nghal a. A tirah chuan, van sdnga an
cham rei avangin an nunnain a tlin lo niin an ngai ber a
Nimahsela, chik zawka an chhui hnuah chuan an chuanna
boruak lawng chhunga boruak nemna (pressure) chu lei
lama an lo kir laiin a chhe ta tlat mai a, chuvang chuan an
thi ta niin an ngai.

Soyuz boruak lawngah bawk hian Komarov-a khan
vanduaina a lo tdwk tawh a ni a, hetia mi pathum thihna
rapthlak tak a lo thlen leh tdk avang hian ngun zawkin
an siam tha ta a, mi pathum ni lovin mi pahnih zél chuang
tawh tura tih a ni ta nghe nghe.

Kum 1973-a van sang chawlhhmun Salyut 2 an kah
chhuah pawh vén sanga lei a hél tawh hnuin a keh chhe
leh hlauh mai a. A kum leh July 1974-ah chuan Salyut 3 a
kap chhuak leh ta a; hemi tum hi chuan an hlawhtling ve
ta a. Salyut 3-a chuang Pavél Popovich-a leh Yuri
Artyakhin-ate chu Russia mite zinga van sang
chawlhhmuna tluang taka zin hmasa ber an lo ni ta a.
Salyut 3 hi ram vénhimnd leh ram enthlédkna lam atana
hman ni deuh berin a lang. Hetiang bawk hian a hnua an
kah chhuah Salyut 5 pawh hman a ni leh a; mihring an
chuan tawh loh hnu pawhin lei lam atangin an enkawl a,
enthldkna hna a chhunzawm zél nia hriat a ni. Salyut 1,
Saiyut 4 leh Salyut 6 te erawh chu thil zirna atan liau liaua
hman a ni thung,
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Ram dang miten ‘Salyut’ an tlawh ve

Kum 1975 khan Soyuz 17 boruak lawnga chuangte
chuan Salyut 4 an han tlawh a, thla khat chhung zet an
han chdm a. Hemi kum vék hian Soyuz 18-a chuang Pyotr
Klimuk-a leh Vitaly Sevartyanov-ate chuan Salyut 4 hi
an han tlawh ve leh a, ni 64 chhung zet an han cham ve
leh a. Kum 1977 December thla khan Yuri Romanenko-a
leh Georgi Grechko-ate chu Soyuz 26-a chuangin Salyut
6 an han tlawh a, ni 96 chhung zet an han cham a. Hetia
an chdm chhung hian lei lam atangin mi dangin tum hnih
zet an han tlawh a; thil mamawh eng eng emaw an han
daha. Tum hnihnaa tlawhtute zingah hian Czechoslovakia
mi Vladimir Remek-a chu tel vein Europe ram atanga
vén sdnga zin hmasa ber a loni ta a.

Kum 1978 June thla khan Vladimir Kovalyonok-a
leh Alexander Ivanchenkov-ate pawh ni 140 zet chdm
turin an thawn ve leh ta a. Hetia an cham chhunga
anmahni tlawhtute zingah Europe mi pahnih : Poland
mi Miroslaw Hermaszeviski-a leh East German mi
Sigmund Jahn-ate an tel ve leh a, enchhinna hna tam tak
an han thawk a, Kovalyonok-ate thian dun chu thla nga
chhung zet an chdm hnuah lei lamah an lo kir leh ta a.
Daktor-ten an taksa awmd4n ngun taka an zir hnuah that
lohna an hmu lo va, hun rei zawk pawh véan sangah
mihringte kan nung thei ngei a ni tih an hre chiang ta a.

Kum 1980 khan mi dang pahnih Leonid Popov-a
leh Valery Ryumin-ate chu ni 185 lai van sang
chawlhhmun Salyut 6-ah an han cham leh a. Hetia an
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chdm chhunga anmahni han tlawhtute zingah hian
Hungaria mi te, Vietnam mi te, Cuba mi te, Mongolia
rama mite leh Rumania mite an tel ve leh a. Kum 1980
khan boruak lawng Soyuz pawh tihdanglam niin a
hmingah Soyuz T vuah a ni ta a, mi pathum an chuang
thei ta bawk a.

Kum 1982 khan Salyut 6 thlak turin Salyut 7 chu
kah chhuah a ni leh a; a hmaa mite aiin changkang zawka
siam a ni a, Heta chuang Valentin Lebendev-a leh Anatoly
Beravox-ate chu he van sdng chawlhhmunah hian thil
zirin ni 211 lai an han thang a, December ni 10, 1982 khan
him takin an lo kir leh a. A hma a vén sang zin tawhte
aiin an cham rei hle. Svetlana Savitskaya-i pawhin he
chawlhhmun hi Soyuz T-7 hmangin kum 1982 August
thla khan an han tlawh ve a; Russia hmeichhe zinga van
sang zin pahnihna a lo ni ve leh ta a.

Kum 1984 April ni 3 khan
India mi Sqn Ldr. Rakesh
Sharma-a pawh Russia mi
| pahnih nen boruak lawng

hi an han tlawh ve ta a; India
mi van sang zin hmasa ber a
w |lo ni ta a ni. Van sang
BN chawlhhmuna a awm lai

A ) w hian, khatih laia India Prime
[abesh ol Minister Pi Indira Gandhi nen
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minute 10 chhung zet an inbia a. Sharma hian Pi Indira
Gandhi zawhna chhangin, “Van sang atang chuan India
ram hi a lo mawi ber mai,” tih a sawi nghe nghe. Ni 8
chhung zet an chAm hnuin him takin an lo kir leh ta a.

Salyut 7 hi kum 8 leh thla 10 chhungin borual lawng
hmangin vawi sdiwm lai‘tlawh a ni a. Kum 1985 February
ni 12 khan mihring tlawhtu an awm loh laiin khawl
hmanga biak pawh theih lohvin a awm ta thut a, a khawl
zawng zawngin hna a thawk lo tih hriat a ni ta a. Ti chuan,
hemi kum v&k June ni 6-ah Russia chuan a boruak lawng
Soyuz T-B chu k4p chhuakin Salyut 7 siam tha tur chuan
Vladimir Dzhanibekov-a leh Georgi Crechko chu a han
tir a, vanneihthlak takin an han siam tha thei hlauh mai a;
vén sang boruaka thil kah chhuah siam that chhinchhiah
tlak leh mi beng verh ber pAwl a ni Awme e.

Hemi hnu hian Soyuz T-15 hmangin mi pahnih
Leonid Kizim-a leh Vladimir Solovyov-a te tirh an ni leh
a. Anni hian March ni 18, 1986-ah Russia van sang chawlh
hmun Mir an siam mek chu tlawh hmasain, 51 dawn lai
an cham hnuin May ni 6-ah Mir chhuahsanin km 2500
zeta hlaa awm Salyut 7 chu darkar 29 chhungin an thleng
thei a. Salyut 7-a hmanraw 20 zet thlawnin'Mir station-ah
an hiwn a, a vaiin kg 400 vél zeta rit a ni a. Mir station-ah
hian enchhinna eng eng emaw an tih hnuin lei lamah an
lo kir ve leh a.

Ti chuan, Salyut 7 chu hn in Mir station
lamah rilru sdwr bing a lo ni ta a. Kumt1994 Pebruary ni
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7 aloni a, Salyut 7 chu lei a hélna atanga lak thlak a lo ni
taani

Vién sing chawlhhmun ‘Mir’

Kum 1986 February ni 20 khan Russia chuan van
sang chawlhhmun thar ‘Mir’ chu lei hél turin a han dah
leh a. He chawlhhmunah hian a rualin boruak lawng
paruk lai an tum thei a, a hmaa mite ai chuan a hrawl hle.
A nihna takah chuan Mir hi thla lem kan tih chi tho kha a
ni a, International Space Station din a nih hma chuan thla
lem zingah a lian ber kan ti thei ang.

Mir

A hmaa kan sawi tawh angin kum 1986 March ni
13-ah Russia mi pahnihte chu Soyuz T-15-a chuangin a
ttk ni 14-ah Mir-ah hian an han tum a. Hetia an tum lai hi
T.V. hmangin mi tam takin hmuhnawm ti takinan lo thlir
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thup a. Soyuz-a chuang Leonid Kizim-a leh a thianpa
Vlanmir Solvyov-ate chuan enchhinna tam tak neiin
chawlhhmun dangte pawh an pakai a, kum 1982 April
thlaa an din tawh Salyut 7 pawh an va tlawh ve a. Ni 50
lai an thang hnuin hlawhtling takin an lo kir leh a. Russia
mi bawk Yuri Romanenko-a pawh Mir chawlhhmunah
hian chawlhkar 35 lai a chdm hnuin kum 1987 October ni
2 khan him takin leiah a lo kir leh a; a hmaa mite khGmin
a cham rei hle a. Mir-a cham rei ber chu Valeri Polyakova
a ni a; ni 437 leh darkar 18 lai a chdm a, mihring zinga
van sang boruaka cham rei ber a ni.

Mir hi van sénga hun rei zawk thil zir theihna atidna
siam a nih angin van sang boruaka lei hipna tlémna
hmuna leia thil nungte leh mihring nunphung zir nan te,
vén lam chanchin leh khaw awm dén zir nin te hman a ni
a, a tangkai hle.

Kum 15 chhung zet vin singa atanga lei a hél
chhung hian an hmang rim hle; kum 12 leh thla 6 chhung
chu mihringin an luah a ni. Russia ta ni mah se, Russia
hian ram dang tn a hawng zau hle a, America phei chuan
a hmang rim hle. Kum 15 chhung hian mi 104 laiin an
han tlawh a. Russia boruak lawng Soyuz hmangin vawi
39 an tlawh, America Space Shuttle hmangin vawi 9 a han
tlawh bawk. Russia leh America mite bdkah ram dang
mi 18 laiin Mir hi an tlawh ve a ni.

Kum 2000 April ni 4 khan Soyuz TM-30 boruak
lawng chu kah chhuah a ni a. He boruak lawngah hian
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Sergei Zalyotin-a leh Aleksander Kaleri-a an chuang a, a
siam that ngai lai te han siam thain, thla hnih lai an han
thang a. Russia pawhin han chei that leha hman
chhunzawm z&] a duh viau laiin, a aia changk4ng zawk
International Space Station siam turin ram dangte nen
tanho an lo tum tawh bawk si a, sum lamah harsatna a
awm bawk nen Mir chawlhhmun chu tihtdwpa, lakthlak
a titlu ta a. Ti chuan, kum 2011 March ni 21-ah lei a hélna
atanga lei tuamtu boruakah a tahtawla lakthlak a lo ni ta
a. Ti chuan, March ni 23-ah boruaka a king bang chu
South Pacific tuipuiah a tla ta a ni.

Mir chawlhmun hi thil zirna atan a tangkai mai
bakah International Space Station dinna atdna kawng
sialna pawimawh tak a lo ni reng mai.

International Space Station

Kum 2011 December thlaa an zawh fel tak
International Space Station hi khawvél ram thenkhat
tangrualin an siam a ni a. Lei chung km 370 atangin lei a
hél a. Thla lem pangngai ang thovin lei hél mah se,
mihringte van sang boruaka rei tak thil zira an awm
theihna tura ruahman a nih avangin van sang chawlh
hmun (space station) tia vuah a ni.

He International Space Station dinna tura hmanrua
hi kum 1988 November ni 20 khan véan sdngah an han
chho tan a; US Space Shuttle te, Russia boruak lawng
Proton te leh Russia Soyuz rocket te hmanga dah chhoh
a ni a. Russia sork4rin ama puala Mir 2 space station din



International Space Station

a tum miek te, America pawhin Freedom space station din
a tum te leh European Space Agency-in Columbus a lo
ruahman mékte chu inthuruala kaikawpin he Inernational
Space Station dinho turin hma an la ta thung a ni. Tichuan,
he vén sang chawlh hmun dinnaah hian ani pathum bakah
Japan Aerospace Exploration Agency leh Canadian Space
Agency leh ram dang thenkhat an tel ve bawk a. A sénso
hi tin hma lama space station aiin a sing lawt lak a, US
dollar tliklehdingdwn 150 man hu véla chhat a ni.

He station din chhung hi kum 13 lai a ni a, a sénso
pawh a tamin Russia chawlhhmun din Mir ai pawhin a
let li laiin a lian a. A chhung boruak pawh thlawhtheihna
Boeing 747 chhung ang vélin an thunun a, hahdam takin
a'chhungah rei tak thil zira awm theihna tur a ni. Tha
htui atinsolar panel hmanga ni zung chakna a dawn chu
a hmang bera; a ¥irah-kum 2016 thleng hman tura an
ruahman chu kum 2020 emaw 2028 thleng pawh hman
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theih a ni mai thei. Thenkhat chuan hetiang space station
sénso tam lutuk din hi an hnial kalh ve bawk.

International Space Station hi van sang boruakin
mihring leh thil nung dangtea nghawng a neih dan leh an
hriselna a khawih dén zirna atina tih a ni deuh ber a. A
bikin thla leh sikeisen chanchin zir tura kawng hrang
hranga lo inbuatsaih lawkna atana tangkai tura beisei a ni.

Astronaut-te International Space Station-ah

Kum 2012 chhung khan boruak lawng Space X
Dragon chu tum thum lai kah chhuah niin, 1 nternational
Space station-ah thawn chhoh a ni a. He space station hi a
la tangkai dawn chauh a ni.

Expedition 36
. International Space Station hi member ram hrang
hrangten an tlawh deuh reng thin a, enchhinna hrang
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hrangte an ti thin a ni. Expedition 36 hi May 13, 2013
atanga September 11, 2013 chhing awh t@ra tih a ni a.
International Space Station-a mihring an thawhte hian thil
chi hrang hrang an zir ang a, Space Station atanga chhuakin
vén sing boruakah an kal leh ddwn a ni. A thawh khatnaah
Baikanur Cosmodrome, Kazakhstan atangin Soyuz TMA-
08M hmangin March 28, 2013 khiAn mi pathum Pavel
Vinogradov (Russia), Alexander Misurkin (Russia) leh
Chris Cassidy (USA)-te an thawn chho phawt a, a hnu
May 28, 2013-ah Soyuz TMA-09M hmangin Karen L.
Nyberg {USA), Fyodor Yurchiklrin (Georgia) leh Luca
Parmitano (Italy)-te an thawn ve leh a, an vaiin paruk an
ni ta a. A thleng hmasa pathumte hi September 11, 2013-
ah bawk Jeia lo kir leh tara tih an ni a, a hnuhnung pathum
hi November 10 hmaa lo kir leh t@ir an ni thung.

Aw le, vin sanga hma lakna pawimawh tak takte hi
chipchiar takin kan sawi seng lo va; amaherawhchu,
keinin kan ngaihven vak loh lai hian kawng hrang hrangin
khawveél ram hrang hrangin van sdng lamah hian tan an
la reng tih erawh chu kan hriat a tha &wm e.
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8
MIHRING DANG AN AWM VE EM?

Vén lam hun kan kai hnu leh tin hma lam pawha
mihring rilrua lian tak pakhat chu ‘mihring dang an awm
ve ang em’ tih hi a ni a. Scientist-te chh(it danin he kan
awmna thlasik kawngah ngawt pawh arsi tltklehdingdwn
za aia tam an awm a. Chung zinga tam tak chuan kan ni
angin héltu planets (exoplanets) an nei ve a. Chung arsi
zingah chuan kan ni ang tiat arsi tam tak an awm a, chung
arsite chuan an planet zing rau rauah pawh kan lei leh ni
inhlat dan nena inang an neih ngei rin a ni bawk.
Engkimah inang vek lo mah se nunna awm theihna tawk
tur chu a awm thei ngei ang. Scientist-te chuan chung lai
hmunah chuan mihring dang an awm ringin, inbiakpawh
dan kawng an dap chho ta zél a.

Planet-hote zinga kan thenawm hnai Mars-ah
pawh mihring kan la inthawn thei lo chu a ni a; arsi
dang awmna ram thlenga mihring han thawn phei chu
kan la hlat hlein a lang. Lo zin thei ta pawh ni ila,
mihring dam chhung hian a daih dawn lo. Kan ni tih
lovah chuan Proxima Centauri khi arsi hnai ber a ni a,
chu pawh chu lei atanga light year 4.25 véla awm a ni
a. Chuti ang khawpa hla an nih hlawm avang chuan
mihring tan arsi dang awmna hmun han thlen chu a



134 | VAN LAM HUN (SPACE AGE)

khirh hle ang. Boruak lawng chak tak tdn pawh hun rei
fé thang a ngai dawn a ni.

Scientist thenkhat chuan he kan awmna Thlasik
kawng huam chhungah pawh hian mi fing tak tak, hmun
hrang hrangah awm teuhin, radio hmangin an inbepawh
reng tawh a, engtikah emaw chuan an inpawhna chu
zawm ve tura min siwmna kan la hmuh ngei an beisei
tlat a ni. Keini aia fingte an nih hlauh phei chuan keinin
kan zawng ang bawk hian min rawn zawng ve reng mai
thei a; chumi kan lo man fuh hlauh mai zawngin kan tdn
aawlsam phah hle dawn a ni. Ti chuan, hmun dang atanga
an thu rawn thawn signal lo dawngsawng thei turin radio
telescope an siam chhuak ta a ni.

Ozma Project

Kum 1960 khan West Virginia, USA-a National Radio
Astronomy Observatory-ah Dr. Frank Drake-a chuan hmun
dang atanga signal lo kal lo dawngsawng turin hma a la
tan ta. Hemi project hmingah hian ‘Ozma’ vuah a ni a.

g

Radid telescope, West Virginia
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Ti chuan, radio telescope feet 85 laia hlai chu kan
ni ang tiat arsi pahnih Tau ceti leh Epsilon Eridani lam
a hawitir ta vu mai a. Heng arsi pahnihte hi kan lei
atanga light year 12 véla hlaah anawm a ni a. Thla thum
chhung zet chik taka signal an lo ngaihthlak hnuah pawh
engmah dawnsawn an neih loh avangin an hna chu an
titiwp tarih a.

SETI Project

Project Ozma a lo tawp hnu chuan Russia, America
leh Canada ramte’n hma an la chho ta zél a. Radio
telescope tha zawk hmangin van boruak zau taka mihring
dangte thu thawn lo man ngei turin ngawrh takin an bei
zui z8] a. Kum 1971 khan Russia ram Armenia hmunah
hetiang lam hawia khawvél pum huapa intawhkhawmna
ropui tak an nei ta nghe nghe. Heta tang hian lei piah
lam mite zawnna hna ‘Search for Extraterrestial
Intelligence’ (SETI) an tan ta tak tak a ni. A tirah chuanan
phur chho hle nain tumah beisei ang he hu chuan an
hlawhtling ta lem lo va.

America chuan SETI project chhunzawm néan a
hma aia nasain tan a la sauh sauh a. He universe zau
taka khawii lai ber atang pawha signal lo kal réng réng
lo dawngsawng thei turin radio telescope chuan beng
a chhi reng a. A bik takin kan lei atanga ri hnai deuh
deuh zasarih lam atanga signal lo kal chu ngun
lehzualin a lo ngaithla a. Signal eng pawh lo dawng
zélin khawl thluak nei (computer) hmangin a lo thliar
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hrang zél a. Lei piah lam mite thu thawn a awm em,
tih a lo chhui nghal zé] bawk.

Kum 1985 atang khan France sorkér pawhin America
siam super receiver ang hi la chhdwngin radio telescope
tha ber chi chu a siam tan ve a. Ti chuan, France sorkar
pawhin SETI project chu zawm vein dinhmun pawimawh
tak a chang ve ta a ni. An radio telescope siam hi
khawvélah a lian ber dawttu niin SETI project atan phei
chuan a tha ber chi a ni ang,.

Japan scientist-te, Italy rama scientist-te leh khawvél
hmun hrang hranga scientist-te chuan he SETI project hi
zawmin an radio telescope hmangin lei piah lam mite
zawnna kawngah hma an la chho mek zél a. Ti chuan,
mihring dangte thu thawn an hmu emaw hmu lo emaw
lei mihringte hian kan hriat loh ram véan boruak zau tak,
khawi lai hmun emawa awm vete khi biakpawh tumin
leh taksa ngei pawha tlawh pawh tumin beipui kan thldk
tan dawn chauh a ang hle mai.

Radio Signal an thawn

An thu lo thawn hriatthiam tum rina beng kan lo
chhit reng laihian keini anga kan thu thawn lo ngaichdnga
theih tdwpa tan la an lo awm ve ngei ang le. Chuti a nih
si chuan an signal lo dawnsawn ngawt tum lovin, lei mite
pawhin kan thawn ve a va ngai &wm ve . Keini'n an radio
signal kan lo man fuh theih loh laiin anni z&wkin an lo
man thiam zawk mai thei asin.
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Kum 1974 khan Puerto Rico rama Arecibo hmuna
radio telescope chu signal thawn nan an hmang ta. Hetih
hun lai hian he radio telescope hi khawvéla lian ber a ni
a; a hlai zZawng feet 1,000 a tling hial a ni. Kan thlasik
kawng pélin, lei atanga light year 100,000-a hlaah signal
a thawn thleng thei hial a ni. Ti chuan, lei piah lam mite
nena kan inbiakpawhna chu kan inhlatna ngawt chuan
min dang ta 1ém lo. Amaherawhchu, kan thu inthawn kan
inhrethiam tawn ang em tih leh kan inman tawn thei ang
em tih lam ngaihtuah a ngai leh ta.

Radio telescope, Arecibo

Arecibo atanga signal thawn hi thawn chhinna ang
lek a nih avangin minute thum chhung lekin an thawn a
ni a. Mihring pian hmang lan dén leh lenzawng te, taksa
chhung insiamdan te leh kan awmna solar system
chanchinte an thawn a ni a; lo hrethiam tak ang maw. An
signal thawn hi arsi bawr, arsi nuai khat lai awmna hmun,
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a hming M 13 lamah a ni a. Signal thawn hi lo
dawngsawngtu awmin, an dawn véleh lo chhang lét vat
pawh ni se, a hma berah kum AD 50,000 vélah an
chhannain lei a lo thleng thei chauh ang.

Lei piah lam mite signal an dawng ?

Kum 1977 August
ni 15 khan America
véan lam chanchin
zir mi Jerry R.
'{ Ehman,  SETI
| project-a thawk
mek chuan Ohio
State University-a
an radio telescope lian takah chuan lei pian lam mite thu
thawn (signal) ni &wm tak mai an khawlah a hmu ta tlat
mai a. He signal hi lehkhaah chhu chhuakin “Wow!”tih
anga lehlin a ni a. Signal hi second 72 chhung emaw lek an
dawng a. Ngun taka an zir hnuah he signal hi lei piah lam
mite rawn thawn ngei a nih an ring hle a; mahse signal
dawn leh tuma khawl changkang tak tak hmanga beng an
chhit hle pawhin a reh leh ta vang vang bawk si . Engpawh
ni se, he signal hi lei piah lami mite thu thawn ni ngeia
ngaih an dawn awm chhun ala ni swme.

UFO

Khawvél sorkér lianten radio telescope-te hmanga
lei piah ]am mite thawm riva ngaichdnga an beng an chhit
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reng lai leh boruak lawng te, lei piah lam mite lo hmuh
atdn a thawn mek laiin, thenkhat chuan chuti ang mai
mai tia hun leh sum khawhral a tul tawh lohzia leh lei
piah lam miten min rawn tlawh reng tawh zawk a ni tih
thu ha hipin an sawi thung. Lei piah lam mite chuanna
boruak lawng, thleng thlawk thei hmu inti tam tak an
awm tawh a; thenkhat phei chuan a mi chuangte lama an
hmuh thu an sawi bawk. Hetiang thleng thlawk thei
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Cape town, South Africa-a UFO

(flying saucer) hi chiang taka fiah a la nih loh avangin a
hmingah pawh ‘Unidentified Flying Object,” a lam tawiin
UFO tih a ni a. Mizo tawng chuan ‘thil thldwk, a nihna tak
hriat chian loh’ tihna a ni thei ang. A hmutu tam takin an
sawi danin chaw ei thleng bial khaikhup ang deuh tak a ni
ber. Chi dang deuh hmute pawh an awm bawk. Tan hma
lama UFO chanchin tlém i han chhui ila.

' Kum 1978 khan Australia rama Melbourne khaw
bulah thil mak tak mai a lo thleng a. Thlawhtheihna
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khalhtu Frederick Valentich-a chuan thlawhtheihna a
khalh mék laiin thil eng emaw a lam hawia lo thliwk a
hunu ta tlat mai! A hmuh véleh chuan chu thil thleng chu
lei lamah a hrilh vat a, “Ka chungah a ding reng mai!
Thlawhtheihna a ni si lo. Eng emaw ni ....” A sawi zawh
hmain a thu thawn chu a tdwp ta mai si a. Lei lama lo
dawngsawngtute tin pawh a ngaihna hriat thiam a har
hle. A thlawhtheihna hi Tasmania tuipuiah a tla niin an
ring nain, ngun taka an zawn hnuah pawh hnuhma
engmah an hmu lo.

He thil thleng mak tak avang hian Melbourne khuaa
Television thla latute'chuan Willington leh Christ Church
inkar thlawhna kawng chu a thla an la ta nghél a. TV thlalak
chu ngun taka an chhui hnuah thil eng emaw mak tak an
hmu ta tlat mai! He thlalék hi Dr. Bruce Maccabee-a,
America lawng sipai pawla mi chuan ngusxtakin a zir ta a.
Thil mak danglam tak, a chinga éng nép deuh, a chinga
&ng ém ém maj niin a chhui chhuak a. A éhhttdan cltuan
a éng tih chhuah chak zawng chu watt 100,000 a ni a, a len
zawng chu a laiah hawlhtlangin feet 60 leh feet 100 inkAr
bawr vél niin a hre bawk. A thlawh chak zawng pawh darkér
khatah mel 3000 laia chakin a chhat bawk.

Scientist-te leh thil chhit mi tam tak chuan hetiang
UFO kan tihho hi eng dang ni lovin, galaxy dang atanga
keini lel mihringte min rawn tlawh tura boruak lawng lo
kal ni ngeiah an ngai. Hetiang ngaih dana hmahruaitu
lar tak chu Switzerland mi Erich Von Déniken-a a ni. Kum
1968-a a lehkhabu chhuah ‘Pathian sakawrtawlailir’-ah
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chuan hmasénga thil mak tak tak an lo siam pyramid

angte kha planet dang atanga lo kal, mi fing tak takte
puihna leh remhriatnaa din niin a ngaih dén a ziak.

America President Eisenhower-a hun lai daih tawh
atang khan mi thenkhat chuan UFO-a chuang mihring ang
deuh, ke pasarih nei, kawr lang tlang thei ha an hmuh
thu an sawi a; thenkhatin ke pathum neite pawh hmuin
an insawi bawk. Thenkhat phei chuan, hetiang mi mak
tak tak pathum hi America sorkar chuan a man tawh a,
tinah hian an chhuah theih loh nan téan inah khungin ngun
takin an véng reng nghe nghe, tiin thu thang mak pui pui
aawma.

Hetiang thawm riva mak pui pui leh beng verh tak
tak a loawm chhoh tak z&l avang hian America thlawhna
sipai pawl chuan ngun zawka chhui turinrawtna an siam
ta a. A chhuitu atdn mi pali ruat an ni a. An hotupa ber
chu Ohio state University-a van lam chanchin hre mi Dr.
J. Aullen Hynek-a a ni. Kum sawmhnih chhung zet mai
UFO chanchin chhuiin an buai ta char char a. Dr. Hynek-a
hi a hnuah phei chuan Smithsonian Astro-physical
Observatory-ah Associate Director niin Astronomy
Department-ah Chairman a ni ta nghe nghe.

A tirah chuan Dr. Hynek-a hian UFO hi a awm tak
tak a ring lo hle nain an chhat ngun telh telh hnuah a
rilru pawh a dang chho ta z&l a. Ti chuan, nasa taka a
beihna avangin Illinions-a Evanston hmunah UFO zirna
hmunpui a ding ta a. Amah ngei chu Director ani ta nghal
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bawk. Ama duh d4n ang ngeiin UFO chanchin chu
ngawrh lehzualin an zir chhunzawm ta zél a ni.

Dr. Hynek-a hian UFO an hmuh dan hi chi thumah
a thena. A chi khatna chu ral atanga hmuh, hnuhma awm
léem lo a ni a. Kum 1966, April ni 17 khan Ohio-a mi pakhat
Dale Spour-a chu a thiante nen kawng sira car ruak lo
ding reng en chiang tura an va hnaih laiin an piah lawk
atang chuan thil eng emaw hi chak tak maiin a lo thlawk
chhuak ta thut mai a. Chu thil mak tak mai chu hriat tumin
police-ten en an umzui ta a. Mél sawmsarih zet an chhui
pawhin engmah hmuh tur a awm ta chuang lo va.

Kum1965-a America boruak lawng Gemini V-a chuang
pahnih Mc Divit-a leh Edward White-a te pawh khan van
sdnga an thlawh laiin UFO ni awm tak, éng ém ém maiin an
hnung lam atangin a rawn Gm niin an hmu a. Hetiang deuh
bawk hi America boryak lawng bawk Apollo 12-a chuangte
khan thla lam pana an zin kawngah an hmuh thu an sawi.

Kum 1971 pawh khan Sri Lanka-ah thil mak tak a
thieng a. Thingpui huan neitupa Abeinickram-a chu a
thiante nen zanah huana an 1én laiin thil bial lian tak an
lam rawn pan an hmu a. Chu thil mak tak mai chu a éng
ém &m a; an bul boruakah chuan a ding ta v mai a, rei
lote hnuah chuan a thlawk bo leh ta a. He thil mak tak
mai hi anmahnj bikah an bul véla mite pawhin anlo hmu
ve a ni tih a hnuah an hria.

UPO hmuh dén chi hnihna chu hnuhma a neihna a
ni a. Kum 1970 khan Ethiopia rama Saladare hmunah thil
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mak tak a lo thleng a. Thil mam sen lian pui mai hian
helai hmun hi a rawn hrat thuak a. A ri lah chu
thlawhtheihna thlawk ri ang mai a ni a. In eng emaw zat
a tihchhiat bakah lungremte pawh a tichim a; thing
thenkhat phei chu a tlu kar hial a. He thil mak tak pawh
hi UFO ni ngeiin an ring tlat a ni.

Kum 1971, November ni 2 khan America-a Delphis
khuaah tleirawl pakhat chuan motor ri ang maia thil ri a
hria a. A han en nak chuan a piah lawkah chuan thil bial
lian pui mai hi boruakah, lei chung lawkah hian a lo ding
v mai a. Chu thil mak tak mai chu a éng telh telh a, a thlawk
bolehtaa. A hnua an hanen chuan chu thil mak tak awmna
zawn lei chu feet 9 laia zau hi a lo khuar a, a bial kulh mai
bawk a. Chumi bial chhunga hnim chu a ro vek bawk a.

UFO hmuh dan chi thumna chu a dang hle. Hetah
hi chuan UFO chauh ni lovin a chhunga chuangte pawh
an hmu thin. An pianzia pawh chi hrang hrang a ni a.
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A tlangpuiin mihring ang deuh niin an sawi thin.
Thenkhat phei chuan UFO-a chuangten an hruai bo thu
an sawi hial mai! Kum 1979, November ni 9 khan
Scotland rama ngaw pakhatah Bob-Jaylor-a chuan UFO-
a chuang mi pahnih a hmu a. An pianphung a mak kher
mai; tawlailir ke bial, ban nei ang niin a sawi.

. Kum 1979 khan Italy rama police pakhat pawh cycle-
a a chuan laiin UFO-a chuangten an man niin a insawi a.
UFO-a chuang a hmuhte chu sang pui pui, mit kil thum
nei niin a sawi tlat thung.

Kum 1978 khan French sork&r pawhin UFO hmutute
thil hmuh chhui turin committee a din a. He committee-
ah hian member pali an awm a; pakhat phei chu rilru
lam thiam mi (Psychologist) a ni nghe nghe a. UFO
hmutu nia insawite chu ngun taka zdwt chiangin an thil
hmuh d4n chu an chhui a. Hetia an chhui hnuah hian,
UFO hmutute hian thil eng emaw, hriat thiam harsa tak

lasmménn@nmm

g sar zetzingazaasawmkua
: al niah an ngai. Hetiang thil
& dvhé hte zinga a lar deuh deuhte chu -
(g arsi thenkhat te, thlawhitheihna
te,thlalem( willfte) ¥, arsj tla te, chhumte leh khaw awm
dan zjy ndivd an hman hampuar (balloon) te an ni.
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UFO thenkhat chu mi tam takin a rualin an hmu thin
a. A hnua an chhui lehin, hetiang chi hi chu kan sawi takte
hmuh sual a ni tlangpui thin. Heng bakah hian a mala
hmu emaw mi tlémtéin an hmuh tum tam tak a awm
bawk. Kan sawi tawh angin, thenkhat phei chuan UFO-a
chuangte an hmuh mai bakah a mi chuangten an rukbo
thute pawh an sawi bawk. Heti anga a bik deuhva hmu
intite thil hmuh hi chu finfiah a har ang reng hle. A
sawitute sawi danah emaw an rinawm leh rinawm lovah
kan innghat a ni deuh mai.

America-a Dr. Edward U. Condon-a phei chuan UFO
tia kan sawi vung ém &m hi engmah a ni lo ve. Chu vangin
UFO chanchin ziahna réng réng hi tiral vek ila, a chanchin
ziah réng réng pawh khap tlatila a tha ang, tiin rawtna a
siam tlat thung. UFO ka hmu intite phei hi chu
khawtlangin ensan tur a ni ti hialin rawtna a siam a.
Nimahsela, chuti ang ngaih dan a lo awm hnuah leh
scientist tam tak pawhin UFO hi engamaha an ngaih loh
hnuah pawh hmutu an la awm zél si! A bik takin ram
changkéngah an inlar nasa emaw tih mai tur a ni. Scientist
thenkhat chuan UFO-a chuangte hian khawvél boruak,
sik leh sa kalphungte pawh hi an control thei niin an ngai
hial. Thenkhat phei chuan kan lei khawilaiah emaw hian
awmhmun an khuar reng tawh niin an ring.

Kan sawi tak bakah khan UFO hmuh dén chanchin
leh UFO chungchang ziah tur tam tak aawma; tiin tumah
chuan kan ziak séng lo va, tin hma lama mi tiém ka han
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tarlang mai a ni e. Kum 2012 leh 2013 thleng pawhin hmun
hrang hrang atangin report an la dawng z&l a. April 14,
2013 khan Brazil rama Senhor Do Bonfim hmunah
thirsakawra chuangin chhan laiah UFO a hmu a, a thla
pawh a la nghe nghe a, July 15, 2013 pawh khan La Prairie
Quiebez, Canada-ah chhingkuain zanah UFO an hmu
bawk. Hetiang UFO hmuh report leh thlalakte hi hmun

hrang hrang atanga dawn a ni a, Internet-ahte pawh hmuh
t0r a awm reng mai.

Aw le, UFO hi lei piah lam mite boruak lawng nia
ngalin, lei piah lam mite hi he kan galaxy-a khawii lai
ber atangin emaw galaxy dang atangin emaw, he lei
mihringte kan tura hlate khua atanga lo kal angah han
pawm dawn pawh ni ta ila, kawng lehlamah chuan tGn
thleng maia chiang taka finfiah theih a la ni lo tlat mai hi
thil mak tak zawng a tling ve réng réng mai. Chu vangin,
lei piah lam miten min rawn tlawh tawh ngei nia ringte
tan leh la ring lo tdn pawh inhnial theih tak chu a la ni.
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VAN SANGA INDIA HMASAWN
DAN

Kum 1920 bawr vél khan S.K
Mitra chuan Calcutta(Kolkata)-ah
lei atangin lei tuamtu boruak
chuan chung lam ionosphere chu
a lo zir tan tawh a. Hemi hnu
chuan C.V.Raman leh Meghna
Saha te pawhin tlém tlém chuan
van lam chanchin zirna lamah
hma an lo la tan bawk.
Vikram A Sarabha Amaherawhchu, India scientist-te
zinga mamal taka van lam chanchin zir intanna chu kum
1945 hnuah a ni a. He mi chungchanga hma hruaitute chu
Ahmedabad-a Physical Research Laboratory dintu Vikram
ASarabhai leh Tata Institute of Fundamental Research dintu
Homi Jahangir Bhabha te an ni. Vikram Sarabhai phei chu
hma lam thlir thiam tak a ni a, India Space Programme
hmasawnnaa sul sutu a nih avanginFather of Indian Space
Programme’ ti hiala koh a ni ta a ni.
Kum 1950-ah Department of Atomic Energy dina
lo ni a, Secretary atdn Dr Homi Bhabha ruat a ni a. He
department hian van lam boruak chanchin zirna lama
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pawh sum leh pai séngin leh zirna hmun observatory-te
a din a. Hetih laia Prime Minister Jawaharlal Nehru
pawhin a tuipui &m &m a. Tichuan kum 1962-ah Indian
National Committee for Space Research (INCOSPAR) chu
din a lo ni ta a, Chairman atan Vikram Sarabhai ruat a ni
ta nghe nghe a.

Kum 1963-a Trivandrum khaw bul lawka sdngha
mantute khaw té tak t& Thumba hmuna ‘Thumba
Equatorial Rocket Launching Station’ dinaloni taa. Kum
1969-ah Indian Space Research Organisation (ISRO) din
a lo ni a, Indian National Committee for Space Research
chu tihtdwp a ni ta thung a. Kum 1972 atangin Space
Commission leh Department of Space (DOS) din a lo nih
hnu phei kha chuan van sdng lama hmasiwnna a lo chak
ta hle. Tichuan, ISRO chu Department of Space hnuaiah
hian hmasawnna kawnga kutke tak tak niin, kawng hrang
hrangin hma a la ta a ni. ISRO leh Department of Space
hmunpui ber chu Bangalore a ni a; he Department
hnuaiah hian hmun hrang hrangah ‘research’ tihna
hmunpui te, thla lem leh rocket siamna hmun te, thla lem
enkawina hmun leh thla lem thlalak lo dawnsawnna
hmun te, thla lem thlalik hmanga ram hausakna chhuina
leh enkawlna hmunte hun hrang hrangah a awm bawk.

Thila lem hmasa leh thla lem phurtute

India hian hma a s4wn chak hle mai. Kum 1975,
Aprtil ni 19 a 1o fifa, ama siam ngei thla lem ‘Aryabhatta’
kg. 360-a rit ¢hu Russia ram atangin Russia thla lem
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| phurtu rocket hmangin a
kap chhuak ve thei ta der
mai. India-in hetiang thla
lem a siam ve thei ta mai chu
mi tam takin mak an ti a;
amaherawhchu, hmanlai
atang tawha India mite,
science, technology leh
mathematics lama an lo san
thin tawhzia hre tdn chuan thil mak vak a ni &wm lo ve.
Aryabhatta an kah chhuah hnu hian TV thlalakna kehg
thla lem pahnih Bhaskara-1 leh Bhaskara-2 chu Russia
ram atang bawkin kum 1979 June thla leh kum 1981
November thla khan kah chhuah anlo ni leh a. Heng thla
lemte hian ram thlate lain leiah an rawn thawn a; India
Scientist-te a tiphQr hle.

Kum 1977 leh 1979 chhung khan inbiak pawhna lam
atana enchhinna angin America thla lem ATS-6 chu ISRO
chuan a hmang a. He thla lem hmang hian thingtlang
khaw 2400-ah TV Programme a thawn a. France leh
German puihnain hetiang chi bawk thla lem ‘Symphonie’
chu inpawhna lama enchhin ndn a hmang bawk.

Hmasawnna a kal z&1 a, India chuan thla lem phurtu
‘Satellite Launch Vehicle’ a siam ve ta a. He thla lem
phurtu hmasa ber SLV-3 hi chhawng li a ni a, km 500
véla singah thla lem kg 40-a rit dah thei tura siam a ni a.
He rocket hmang hian India siam Rohini thla lemte chu
kum 1980, 1981 leh 1983-ahte lei hél turin van sangah kah
chhuah a lo ni ta.
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Kum 1981, June thla khan W chuan A inbiak
pawhna thla lem enchhinna atin ¥ha si:ﬁ\ AFPPLE
(Arianea Passenger Payload Experimetit) chu Buropean
Space Agency thla lem phurta ‘Ariahe launch vehicle’
hmangin a kap chhuak leh a. He thia lem hi‘gecstationary
satellite’ kan tih ang chi kha a nd a; lei vir ruala kil ve
zélin India ram chung zdwnah a awm reng a, kum hnih
leh thla thum chhung zet tluang taka hna a thawh
chhungin India ram hmun thenkhatah inbiakpawh nan
leh TV programme thawn nan te an hang a.

Thia lem phurtu SLV-3 hnuah khan a aia lian leh
changkéng zawk ASLV (Augmented Satellite Launch
Vehicle), chhdwng nga, thla lem kg 150-a rit phur thei tur
chu India chuan a siam leh a; amaherawhchu, tum hnih
zet chu an hlawhchham tlat mai. Kum 1987 March ni 24-
a ASLV hmanga SROSS-1 thla lem kah chhuah an tum
chu a hlawhchham hlauh mai a, kum 1988 July ni 13-a
ASLV hmang bawka thla lem SROSS-2 an kah chhuah
pawh an hlawhchham leh bawk. Hemi tum hian thla lem
phurtu rocket chuan second 150-ah km 25-a sing a thlen
chhoh hnuin Bay of Bengal-ah a tla ta a; a hrilhhaithlak
hle. He rocket hmanga an thlalem kah chhuah chu vawi
hnih chiah a an hlawhtling thei nain, hmasawnna
pawimawh tak a ni tho mai.

ISRO chuan ram thla latu thla lem ‘Remote Sensing
Satellite’ kah chhuah nirta hman tur Polar Satellite Launch
Vehicle (PSLV) chu a siam leh ta a. He rockect hi chu a
rintlak ta hle. He PSLV hmang hian India thla lem 26 leh
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ram dang thla lem 29 hlawhtling taka kah chhuah tawh a
ni a; kum 2008, April thla phei kha chuan tum khata thla
lem 10 lai kdp chhuakin, Russia khiimin, tum khata rocket
kah chhuah tam ber alo ni ta hial a. Tum 22 kah chhuah a
ni a, chutah chuan kum 1993 September thlaa an kah
chhuah hmasak ber tum tih loh chu a hlawhtling veka,
India ram pawhin a chhuang hle.

Thla lem it chi kah chuahna tura siam Geosynchronous
Satellite Launch Vehicle (GSLV) hi Indian thla lem phurtu
siamah chuan a lian ber a, thla lem ton 5 laia rit kdp chhuak
thei tura ruahman a ni a. Amaherawh chu duh angin a la
hlawhtling lo va, kum 2010 December ni 25-a an kahchhuah
tum hnuhnung ber pawh a hlawhchham tlat mai. Nimahsela,
ISRO chuan tan la z&lin Geosynchronous Satellite Launch
Vehicle Mark-III (GSLV-III) chua ruahmanchholehtaa. A
hlawhtlin theih chuan thla lem rit chi kah chhuahah pawh a
intodelh hle tawh ang.

asLV-mk 1 & 1 OSLV-mik
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India hian khaw awmdan leh lei tuamtu boruak zir
nénrocket eng emaw zat siamin Thumba-ah te, Shriharikota-
ahte leh Balasore-ahte enchhirina a nei deuh reng thin.
Hetiang rocket zinga lian ber chu RH-560 a ni a; thil kg. 100
phurin kni. 350 laia sdng v4n lamah a chhoh pui thei a ni.

INSAT

India chuan khaw awmdéan hriatna leh inbiak
pawhna atdna hman kawp theih Indian National Satellite
(INSAT) kah ¢hhuah tumin tan a la chho a. INSAT hmasa
ber INSAT-1A chu kum 1982 April ni 10 khan America
atangm kah chhuah a lo ni ta a; amaherawhchu, a thawh
tur ang thawk thei lovin, an kah chhuah atanga ni 147
lekah a khaw! a thi ta hlauh mai a. Ti chuan, a thlak turin
INSAT-1B chu kum 1983, August thla khan Kennedy
Space Centre, America atangin space shuttle hmangin an
kap chhuak leh a; hei hi chu a hlawhtling hle. TV
programme thawn chhawn nin te, inbiakpawh nin te,
khaw awmdéin tu.r%\riat lawk nén te a tangkai hle.
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INSAT-1B thlak tur hian India chuan INSAT-1C kah
chhuah leh a tum a. Amaherawhchu, kum 1986, January
thlaa space shuttle Challenger vanduaina avanga mi
pasarih zet an thih avang khan India chuan a thla lem,
America space shuttle hmanga kah chhuah a tum pawh
chu a thulh leh ta rih a; kum 1988, July ni 22 khan
European Space Agency kahchhuahna hmangin INSAT-
1C chu a kép chhuak ta zawk a. Nimahsela, a khdwlah
that lohna a awm ta tlat mai a, a hnathawh tur ang zatve
chauh a thawk thei ta a. Kum 1989-ah phei chuan hman
tlak a ni ta lo va.

Kum 1989 June ni 20 khan INSAT-1D chu kah chhuah
tuma Delta rocket nena an zawm laiin, a khdwl thenkhat
a chhe hlauh mai a; a kah chhuah hun pawh an sawn hla
leh ta a. Ti chuan, an siam that hnuin kum 1990, June ni
12 khan Cape Canaveral atangin Delta rocket hmang vék
chuan hlawhtling taka kah chhuah a ni ta a.

INSAT-1 thla lemte bakah hian TV programme
thawn chhawnna leh inbiak pawhna leh khaw awm dan
thlalakna hmanraw tha zawk nena thuam eng emaw zat
kah chhuah a ni tawh a. Chung zingah chuan INSAT-2E,
INSAT-3A, INSAT-3C, INSAT-3E, INSAT-4A, INSAT-4B,
INSAT-4CR, INSAT-4G te hi a lar zual an ni a,an chanchin
erawh kan sawi séng lo vang. Tichuan, INSAT programme
bikah thla lem 21 kah chhuah tawh zingah kum 2013 kum
tir thlengin thla lem 11 lai hman theihin van sangah an
awm mek a. Heng thla lem kan sawi takte hi India rama
Tele Communication Department te, Indian Meteorological
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Department te, All India Radio leh Doordarshan-te tan
an hluin an tangkai ém ém a ni.

Remote Sensing Satellite

India chuan ram leilung zirna tur atina thlaldkna
keng tel thlalem Bhaskara-1 leh Bhaskara-2 chu enchhinna
ang deuhwvin kum 1979 leh kum 1981 khan a kdp chhuak
a. Kum 1988, March ni 17 khan heng aia changkéng leh
tha, Indian Remote Sensing Satellite (IRS-1A) chu Russia
ram atangin hlawhtling taka kah chhuah a lo ni ta a; India
ram tan chuan a lawmawm tak zet a ni. Hetiang ram
leilung hausakna (natural resources) chhuina tur bik thla
lem hi ram hrang pali : America, Russia, France leh Japan-
ten anmahni pualin an nei tawh a; India chu a pangana a
lo ni ve ta reng mai. He thla lem hi kg. 960 zeta rit a ni a.
Km. 904 a sangah hmar lam atanga thlawkin chhim leh
hmar dungzui ziwngin lei a hél a. Ni khat chhungin India
ram zawnah vawi sarih emaw vawi riat emaw a thlawk
tlang a. Hetia a thlawh chhung hian a thlalakna ken chuan
ram thid a la z8] a, Hyderabad bul lawk Shahnagar-ah a
thawn a, chu lo dawngin, kan duh lai ram chanchin kha a
2ir theih ta a1, Thla lem thlalak hmang hian ram ngaw,
lei pAwnlang leh chhungril lamte pawh a zir theih vek a,
a tangkai hle.

Tichuan, IRS thla lem dang pawh an kah chhuah
belk z2l a, hmingsh pawh IRS-B,IRS-P1,IRS-P2,IRS-
1DREP3, IRS-ID, ete. tiin anvuah a, thialakna tha zawk
lehy changkéng zawk an kenttr 28] bawk a, a hnu lamah
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IRS-P3

chuan a hmana tur bik azirin OceanSat-1, OceanSat-2,
CartoSat-1, Cartosat-2, ResourceSat-1, ResourSat-2,RISAT-1,
etc. tiin a hming an phuah ta thung a. Tinah hian India
chuan van sang boruakah remote sensing thla lem 12 vél
rieiin, khawvélah mipui vintlang tina hman tur thla lem
nei tam ber a loni ta hial a ni. Kum 2013, March ni 17 kha
IRS thla lem hmasa ber kah chhuah atanga a kum 25-na
champhaphdk a ni a, a lawmna hun pawh Bangalore-a
ISRO headquaters-ah neih a ni a. Kei pawh min sdwm ve
naiin, ka kal hman talo va

Thla lem dang

. Kan sawi tak bakah hian India chuan hmanna tur
bik neiin thla lem dang pawh a kip chhuak nual a, chung
zingah chuan RISAT, KALPANA-1, GSAT-2, Edusat,
GSAT-12, GSAT-10 leh SARAL te hi a lar zualte an ni a.
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GSATA0 M kum 2012-a kaly chihiuiah a nd a, a Itiuhnung
ber SARAL hi India leh France itstAwm a ni a, Februasy ni
mmm%uahama,xﬁmmyﬂlﬂm
ISRQ chuan Seiharikota-a Satish'Dhawan Space Centre
atangin Indian Regional Nayigation Satellite System
(IRNSS) ¢hu PLSV-£22 hmangin hlawhtling takin 4 kap
chhuak ta bawk.

India hian hma a sdwn chak hle mail Lei lam
chanchin 2ir mai duh tawk lovin hma a la z81 a. Kum
2008 October ni 22-ah Satish Dhawan Space Centre,
Sriharikota atangin thla chanchin zir turin boruak lawng
Chandrayaan chu hlawhtling takin a kip chhuak ta a;
India ram t&n van lam chanchin zirnaah rahbi pawimawh
tak aloni ta ani.
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He boruak lawng hian November ni 8, 2008-ah thla a
héina tur hmun a han thleng a, thlalakna tha tak a keng a,
kum hnih chungin thla leilung thla lain, a bikin thla chhim
tawp leh hmar tdwp lamte hi var a awm rin a nih avangin
zir ngun bik tura tih a ni a. Tichuan, beisei ang ngeiin
Chandrayaan-1 hian thlaah tui a awm a ni tih a han chian
ta tlat mai! Tui hmuh chhuah hi hun lo la kal tur atin a
pawimawhin, India scientist-te mai ni lovin thla lama hma
lak leh tum khawvél ram dangte pawh a tiphar hle.

ISRO chuan Chandrayaan-2 boruak lawng chu thla
lamah tirh a tum leh a; tn tumah hi chuan he boruak
lawng hian thla hél mai bakah thlaa tum tur (lander) a
keng tel anga, chu chuan thla leilung zira vak kual tur
(rover) a phur tel bawk dawn a ni. Chandrayaan-2 atang
hian thla leilung chanchin leh a lo insiam dén chanchin
kimchang zawk hriat theih beisei a ni.

Nakin lawkah chuan ISRO hian Mars (Sikeisen),

Venus (Chawngmawii) leh planet dangte zir turin boruak
lawng a la thawn ve ngei dawn e.

Ram dang nena inkingkaih dan

India hian van sang lama hma a sawnna kawngah
hian ram dangte nen inktingkaihna a nei tha hle. Chung
zinga lar zual deuh deuhte chu : Russia, America,
Germany (FRG), France, European Space Agency (ESA)
leh United Kingdom-te an ni a; a bik takin Russia nena
an inkangkaihna hi a thak niin a lang. Thumba-a rocket
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kah chhuahna din fum pawh khan Russia hian a pui a; a
khat tawkin Thumba-ah hian inthurualin khaw awmdéan
zirna turin rocket an kdp chhuak reng bawk. India thla
lem hmasa Aryabhatta te, Bhaskara-1 leh Bhaskara-2 te
kha a thldwn liau liaua Russia-in a kah chhuahsak a ni a;
chu bakah Russia hian Luna-24 hmanga thla leilung a
han lak kha India Scientist-te zir atAn eng emaw zita sem
ve bawk, Kum 1984 April ni 3 khan India mi Sqn. Ldr.
Rakesh Sharma-a pawh Russia mi pahnih nen boruak
lawng Soyuz T-11 hmangin Russia van sang chawlhhmun
Salyut 7-ah a han zin ve a, India mi van sdng zin hmasa
ber a lo ni ve ta.

Indian chuan United Nation puihnain Centre for
Space Science and Technology Educatin in Asia and
Pacific a din a, khawvél huan committee hrang hrang -
Corpas-Sarsat, Astronautical Federation, Committee on
Space Research, Inter-Agency Space Debris Co-ordination
Committee, International Space University leh Committee
on Earth Observation Satellite-ah te member pawimawh
takania.

Thlaa hl tura boruak lawng a thawn Chandrayaan-1
khan ram-dang NASA, ESA leh Bulgarian Space Agency
khawl te pharin, ram:dang tan pawh malsAwmna a ni

chho ta'z81 maj Chytih laiin mihring chuarna boruak
mmmqwmhnmmuﬂa
Jeilunga vak kual tur (rover) siamah a tha a thawh ve
déwn bawk..
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Vin sang thiamna hi a va tangkai ém!

Department of Space leh ISRO hmalakna hi
department malah a tAwp mai lo va, Central Department
leh Organisation hrang hrangte hian an hmang mék a,
India rama department tin deuhthaw hian an hmang
tangkai tawh a ni. Telephone hmanga inbiakpawhna leh
TV programme thawn chhawn nén te, computer hmanga
inzawm ndn te, leilung hausakna chhui chhuah nan te,
ram hmas&wna tur ruahmanna siam nan te, khaw awm
déan hriatna leh puan lawk nin te a pawimawhin, vn sing
lam thiamna tel lo chuan kan che thei ta meuh lo a ni. Lei
tuamtu boruak chanchin kan hriat belh bakah van lam
chanchin pawh kan hriat belh zél.

ISRO hian India ram hmun hrang hrangah
Centre a din a, state tinah ISRO hriatpuiin Remote
Sensing Centre / Space Application Centre din a ni
tawh bawk. Mizoramah pawh Directorate of Science
& Technology, Planning Department hnuaiah
Mizoram Remote Sensing Application Centre
(MIRSAC) chu din a ni a. He centre hian India rama
ISRO hnuaia centre hrang hrangte nen satellite
thlalak hmanga thil zir hna an thawk reng thin. Chu
bakah Mizoram chhunga Department hrang hrangte
mamawhte thawhsakin, Mizoram tana tangkai tur
project siamin, an thawk bawk thin. TGnah hian
sorkar Department zawng zawng tih theih deuh
thawin eng emaw kawng talin space technology hi
an chhawr tawh a ni.
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Van singah mihring thawn ye tum a ni

ISRO chuan van sang boruaka mihring thawn ve
thei-ngei turin ruahmanna a siam tawh a, sum tam tak
séna ngai dawn a ni. He ruahmanna hi pawm a nih chuan
tan atanga kum 7 vél hnuah chuan van sing boruakah
mihring- a thawn ve theih beisei a ni. Tanah hian
inbuatsaihna a kal chho mék a; Bangolore-ah van sang
zin mite inzirna hmun (Astronaut Training Centre) din
tura hma lak a ai a, mihring chuanna boruak lawng kah
chhuahna tur bik pawh Satish Dhawan Space Centre,
Sriharikota-ah bun a ni ang. Mi pathum chuan theihna
boruak lawng, van sanga ni sarih vél thang theihna tur
pawh ruahman chhoh mék a ni. India hmasawn chak
dan han ngaihtuah hian, he thil ruahman pawh hi a
hlawhtlin ngei a rinawm.Tihhlawhtlin a nih ngat chuan,
India chu van s&ng lamah a chungnung pawl tak a ni
thei dawn a ni.







" .
@ Van lam hun lo intin dan @ Van sanga inelna

@ Thia lama ineina @ Mihring dang an awm ve e
@ Hmasawnna thar ®Van sanga India hmasadwn dan, efc. /i

He lehkhabuah hian mihringin vén lam chanchin hriatag
kawnga hma a sdwn dan te, van sanga zin chungchangs: ]
suangtuahna an neih tirh atanga a taka a hlen chhuah dag '
leh tina van sang lama khawvél dinhmun tlangpui te, Indig::
ramin hma kan sawn chhoh dante a tlangpuia tarlan a ni;
Zirlai, nu leh pa leh upa lam tan pawha hriatthiam awl lehx
ngaihnawm, space age-a awmte tana thu bengvarthlak leb
hriat ngei tir ziahna bu a ni.

Author with !
Dr.K. Radhakhishnan, Secretary, DOS and -

Scientxm Omcer hna - zawmm Satelme Remote Sensin :
hmanga thil zirnaah Mizote zingah sulsutu pawimawh tak a ni
a. ISRO. Depaftment of Space. GeW't of India hnuaia Centre -
hrang hrangte nén Mizoram tana tangkai tir thil chi hrang
hrang an zirho thin. Scientific report hrang hrang zigk tawhin,
research article eng emaw zat a zidk tagh bawk. Tunah hian |
Directorate of Science & Technology -ah Principal Sccenuhc .
Officer niin. MIRSAC-ah Project Director a ni bawk.
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