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TEST -8

Nature of Universe

6 k; tFg;G
myF – 1

Nguz;lk; kw;Wk; #hpaf; FLk;gk;

9 k; tFg;G myF–9 - mz;lk;

11 k; tFg;G myF 2
#hpaf; FLk;gKk; GtpAk;

6k; tFg;G
myF – 1

Nguz;lk; kw;Wk; #hpaf; FLk;gk;

· ‘ngUntbg;G (Big  Bang)  vd;w  xU  epfo;T  Vw;gl;ljpd;  fhuzkha;  vz;zpylq;fh
tpz;kPd;fSk;>  thd;nghUl;fSk;  Njhd;wpd.  ,it  midj;ijAk;  nghJthf ‘Nguz;lk;’
(Universe)  vd;W  mioj;jdh;.  ,jid ‘mz;lk;’ (Cosmos)  vd;Wk;  Fwpg;gpLfpd;wdh;.
ePq;fs;  fhz;fpd;w  tpz;kPd;fs;  kpfTk;  njhiytpy;  cs;sjhy;  mit  mstpy;
kpfg;nghpajhf ,Ug;gpDk;> rpwpajhfj; Njhd;Wfpd;wd.

mz;lj;ij  gw;wpa  gbg;gpw;F ‘mz;ltpay;’ (Consmology) vd;W  ngah;.  fh];kh];
vd;gJ xU fpNuf;fr; nrhy;yhFk;.

Nguz;lk;:

· Nguz;lk;  vd;gJ  kpfg;gue;j  tpz;ntsp  MFk;.  Rkhh;  15  gpy;ypad;  Mz;LfSf;F  Kd;G
vw;gl;l  ngU  ntbg;gpd;  NghJ  Nguz;lk;  cUthdjhf  gy  thdpay;  mwpQh;fs;
ek;Gfpd;wdh;. ,g;Nguz;lkhdJ Nfhbf;fzf;fhd tpz;kPd; jpus; kz;lyq;fs;> tpz;kPd;fs;>
Nfhs;fs;>  thy;  el;rj;jpuq;fs;>  rpWNfhs;fs;>  tz;fw;fs;  kw;Wk;  Jizf;  Nfhs;fs;
Mfpatw;iw cs;slf;fpAs;sJ.

tpz;kPd; jpus; kz;lyk; (Galaxy):

· tpz;kPd;  jpus;  kz;lyk;  vd;gJ  <h;g;G  tpirahy;  xd;whfg;  gpizf;fg;gLk;  ,Uf;Fk;
el;r;jpuq;fspd;  njhFg;ghFk;.  thd;ntspapy;  tpz;kPd;  jpus;  kz;lyq;fs;  rpjwpAk;>
FOthfTk;  fhzg;gLfpd;wd.  ngUntbg;G  epfo;Tf;Fg;  gpwF  Rkhh;  5  gpy;ypad;

tUlq;fSf;Fg; gpd; ‘ghy;ntsp tpz;kPd; jpus; kz;lyk;’ (Milky way Galaxy) cUthdJ.
ekJ  #hpaf;  FLk;gk;  ghy;ntsp  tpz;kPd;  jpus;  kz;lyj;jpy;  fhzg;gLfpwJ.

Mz;l;Nuhnklh (Andromeda)  tpz;kPd;  jpus;  kz;lyk;  kw;Wk;  nkfy;ydpf;  f;sTl;];
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tpz;kPd; jpus; kz;lyk; Mfpad Gtpf;F mUfpy; fhzg;gLk; (Magellanic clouds) tpz;kPd;
jpus; kz;lyq;fs; MFk;.

xh;  xspahz;L  vd;gJ  xsp  Xh;  Mz;by;  gazpf;ff;$ba  njhiyT MFk;.  xspapd;
jpirNtfk; tpdhbf;F 3>00>000 fp.kP  MFk;.  Mdhy;>  xypahdJ tpdhbf;F 330 kPl;lh;
vd;w Ntfj;jpy; gazpf;Fk;.

#hpaf; FLk;gk; (Solar system):

· Nrhyhh;  vd;w  gjkhdJ ‘#hpaf;  flTs;’  vdg;  nghUs;gLk;  sol  vd;w  ,yj;jPd;
thh;j;ijapypUe;J ngwg;gl;lJ. #hpaf;  FLk;gf;  Rkhh;  4.5 gpy;ypad; tUlq;fSf;F Kd;G
cUthdjhf  ek;gg;gLfpwJ.  #hpad;>  vl;L  Nfhs;fs;>  FWisf;  Nfhs;fs;>  Jiz
Nfhs;fs;>  thy;  el;rj;jpuq;fs;>  rpW  Nfhs;fs;  kw;Wk;  tpz;fw;fs;  Mfpatw;iw
cs;slf;fpaJ  #hpaf;FLk;gk;  MFk;.  ,/J  <h;g;G  tpirahy;  gpizf;fg;gl;Ls;s  Xh;
mikg;ghFk;.

#hpad;:

· #hpaf;  FLk;gj;jpd;  ikaj;jpy;  #hpad;  mike;Js;sJ.  #hpaf;  FLk;gj;jpy;  cs;s
midj;J  thd;nghUl;fSk;  #hpaidr;  Rw;wp  tUfpd;wd.  #hpad;  #hpaf;  FLk;gj;jpd;
nkhj;j  epiwapy;  99.8  rjtpfpjk;  cs;sJ.  #hpad;  i`l;u[d;  kw;Wk;  P̀ypak;  Nghd;w
ntg;gkhd  thAf;fshy;  MdJ.  #hpad;  jhNd  xspia  ckpof;$ba  jd;ik  ngw;wJ.

#hpad;  xU  tpz;kPd;  MFk;.  #hpadpd;  Nkw;gug;G  ntg;geiy 6000°C  MFk;.  #hpaf;
FLk;gj;jpd;  midj;J  Nfhs;fSf;Fk;  ntg;gj;ijAk;>  xspiaAk;  #hpad;  mspf;fpwJ.
mjd; ntg;gepiy Gtpapd; Nkw;gug;ig te;jila Rkhh; 8.3 epkplq;fs; Mfpd;wJ.

#hpad; 1.3 kpy;ypad; Gtpfis jdf;Fs;Ns mlf;ff;$ba
tifapy; kpfg;nghpajhFk;.

Nfhs;fs;:

· ‘Nfhs;’ vd;why; ‘rw;wptUgth;’ vd;w nghUs;. #hpaf; FLk;gj;jpy; vl;LNfhs;fs; cs;sd.
mit Gjd;>  nts;sp>  Gtp>  nrt;tha;>  tpahod;>  rdp>  ANud];  kw;Wk;  neg;bA+d;  MFk;.
nts;sp  kw;Wk;  ANud];  Nfhs;fisj;  jtpu  gpw  Nfhs;fs;  midj;Jk;  #hpaid  vjph;
fbfhur;Rw;wpy;>  mjhtJ  Nkw;fpypUe;J  fpof;fhfr;  Rw;wp  tUfpd;wd.  ,t;thW  Nfhs;fs;
#hpaidr;  Rw;wp  tuf;$ba  ghij  Rw;Wg;ghij  vdg;gLfpwJ.  Nfhs;fs;  midj;Jk;
jj;jkJ ghijia tpl;L tpyfhky;  #hpaidr;  Rw;wp  tUtjw;FR;  #hpad;  <h;g;G tpirNa
fhuzkhFk;.

gz;ilj; jkpoh;fs; #hpad; kw;Wk; gpw Nfhs;fisg; gw;wp mwpe;jpUe;jdh; vd;gJ rq;f
,yf;fpaq;fs;  thapyhf  ekf;Fg;  GydhfpwJ.  cjhuzkhf>  rpWghzhw;Wg;gilapy;
fhzg;gLk; ‘ths;  epw  tpRk;gpd;  Nfhs;  kPd;  #o;e;j  ,sq;fjph;  QhapW’ vd;W  ghly;
thpfspypUe;J ehk; njhpe;Jf;nfhs;Nthk;.

· #hpaDf;F  mUfpy;  cs;s  ehd;F  Nfhs;fshd  Gjd;>  nts;sp>  Gtp  kw;Wk;  nrt;tha;
‘cl;Gwf;  Nfhs;fs;’ my;yJ ‘Gtpepfh;  Nfhs;fs;’ vd;w  miof;fg;gLfpd;wd.  ghiwfshy;
md  ,f;Nfhs;fs;  mstpy;  rpwpad.  ,f;Nfhs;fspd;  Nkw;gug;gpy;  kiyfs;>  vhpkiyfs;

kw;Wk; jiuf;FopTg; gs;sq;fs; (Craters) fhzg;gLfpd;wd.

· #hpaf;FLk;gj;jpy;  cs;s  filrp  ehd;F  Nfhs;fshd  tpahod;>  rdp>  ANud];  kw;Wk;
neg;bA+d;  Mfpad ‘ntspg;Gwf;Nfhs;fs;’  my;yJ ‘tpahod;  epfu  Nfhs;fs;’  vd;W
miof;fg;gLfpd;wd. ,f;Nfhs;fs; thAf;fshy; epuk;gpf; fhzg;gLtjhy; ‘tspkf; Nfhs;fs;’
(Gaseous  Planets) vdTk;  miof;fg;gLfpd;wd.  nrt;tha;>  tpahod;  Nfhs;fSf;fpilNa
‘rpW Nfhs; kz;lyk;’ fhzg;gLfpwJ.
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Nfhs;fspd; thpiria epidtpw;nfhs;s (Mnemonics):
GJ nts;sk; Gtpapy; nrYj;jpdhy; tpthjk;> rz;il> Aj;jk; neUq;fhJ

Gjd; (kpf mUfpYs;s Nfhs;) :

· #hpaDf;F  mUfpy;  ,Uf;Fk;  Gjd;  mstpy;  kw;w  Nfhs;fistpl  kpfTk;  rpwpaJ.
,f;NfhshdJ  Nuhkhdpaf;  flTs;fspd;  J}Jtuhd ‘nkh;Fhp’apd;  ngauhy;
miof;fg;gLfpwJ.  ,f;Nfhspy;  ePNuh>  thAf;fNsh  fpilahJ.  ,f;Nfhspy;  tspkz;lyk;
,y;yhjjhy;  gfy;  nghOjpy;  mjpf  ntg;gepiyAk;>  ,uT  Neuj;jpy;  fLq;FspUk;
fhzg;gLk;.  NkYk;  Gjd;  NfhSf;Fj;  Jizf;Nfhs;fs;  vJTkpy;iy.  mjpfhiyg;
nghOjpYk;> me;jpg; nghOjpYk; Gjd; Nfhis ehk; ntw;Wf; fz;fshy; fhzKbAk;.

nts;sp (ntg;gkhd Nfhs;):

· nts;sp  #hpadplkpUe;Jk;  ,uz;lhtjhf  mike;Js;sJ.  Gtpiag;  Nghd;Nw  xj;j
msTs;sjhy;  nts;spAk;  GtpAk; ‘,ul;ilf;  Nfhs;fs;’  vd  miof;fg;gLfpd;wd.  mjd;
RoYjy; fhyk; kw;w Nfhs;fisf; fhl;bYk; mjpfkhf cs;sJ. nts;sp jd;idj; jhNd
Rw;wpf;  nfhs;s  243  ehs;fs;  vLj;Jf;  nfhs;fpwJ.  ANudi]g;  Nghd;Nw  ,f;NfhSk;
fpof;fpypUe;J  Nkw;fhfr;  Rw;WfpwJ  (fbfhur;  Rw;W).  ,J  kw;w  Nfhs;fisf;  fhl;bYk;
kpfTk;  nkJthfr;  Rw;WfpwJ.  Gjd;  Nfhisg;  Nghd;Nw  nts;spf;Fk;  Jizf;Nfhs;fs;
,y;iy.  md;G  kw;Wk;  moiff;  Fwpf;Fk;  Nuhkhdpa  flTshd ‘tPd];’  vd;w  ngauhy;
,f;Nfhs;  miof;fg;gLfpwJ.  fhiyapYk;>  khiyapYk;  tpz;zpy;  fhzg;gLtjhy;
,f;Nfhis ‘tpbnts;sp’  kw;Wk; ‘me;jpnts;sp’  vd;W  miof;fpd;Nwhk;.  epytpw;F
mLj;jg;gbahf ,utpy; gpufhrkhfj; njhpAk; tpz;nghUs; nts;spahFk;.

Gtp (caph;f;Nfhsk;):

· #hpadplkpUe;J  %d;whtjhf  mike;Js;s  Gtp  Ie;jhtJ  nghpa  NfhshFk;.  Gtpapd;
Nkw;gug;ghdJ  ehd;fpy;  %d;W  gFjp  ePuhy;  #og;gl;Ls;sjhy; ‘ePyf;Nfhs;’  vd;Wk;
‘ePh;f;Nfhs;’  vd;Wk;  miof;fg;gLfpwJ.  Nuhkhdpa  kw;Wk;  fpNuf;ff;  flTs;fspd;  ngauhy;
miof;fg;glhj  xNu  Nfhs;  GtpahFk;.  Gtpapd;  JUt  tpl;lk;  12>714  fpNyhkPl;lh;  kw;Wk;
epyeLf;Nfhl;L tpl;lk; 12>756 fpNyhkPl;lh; MFk;. Gtp #hpaid tpdhbf;F 30 fpNyhkPl;lh;
Ntfj;jpy;  Rw;wp  tUfpwJ.  ,f;Nfhspy;  ePyk;>  ePh;  kw;Wk;  tspkz;lyk;  fhzg;gLtjhy;
caphpdq;fs; thoj; jFjpahd #oy; epyTfpwJ. Gtpapd; XNu Jizf;Nfhs; epythFk;.

#hpaDf;Fk;  Gtpf;Fk;  ,ilNa  cs;s  njhiyT  150  kpy;ypad;  fpNyh  kPl;luhFk;.
kzpf;F  800  fp.kP  Ntfj;jpy;  nry;Yk;  thD}h;jp  #hpaid nrd;wila 21  tUlq;fs;
MFk;.

nrt;tha; (nre;epwf; Nfhs;):

· #hpadplkpUe;J  ehd;fhtjhff;  fhzg;gLk;  nrt;tha;  NfhshdJ  mstpy;  GjDf;F
mLj;jgbahf  ,uz;lhtJ  rpwpa  NfhshFk;.  ,f;Nfhs;  Nuhkhdpag;  Nghh;f;flTs; ‘khh;];’
(Mars)  ngauhy;  miof;fg;gLfpwJ.  ,jd;  Nkw;gug;gpy;  ,Uk;G  Mf;i]L  cs;sjhy;
nre;epwkhfj;  Njhw;wkspf;fpwJ.  MfNt>  nrt;tha;  �rpte;j  Nfhs;’  vd;Wk;
miof;fg;gLfpwJ.  ,f;Nfhspd;  tspkz;lyk;  kpfTk;  nky;ypajhFk;.  ,jd;  JUtg;

gFjpfspy;  Gtpiag;  Nghd;Nw  gzpAiwfs;  (Ice  caps)  fhzg;gLfpd;wd.  ,f;NfhshdJ

/Nghg]; (Phobos) kw;Wk; Bk]; (Deimos) vd;w ,U Jizf;Nfhs;fisf; nfhz;Ls;sJ.

nrt;tha;f;  Nfhis  Muha;tjw;fhf>  Rw;wptUk;  fyq;fSk; (Orbiters), jiu  Ch;jpfSk;

(Rovers) mDg;gg;gl;Ls;sd.

,e;jpa  tpz;ntsp  Muha;r;rp  epWtdk;  (ISRO) nrt;tha;f;  Nfhspd;  tspkz;lyk;
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kw;Wk;  jiug;gFjpia  Muha;tjw;fhf  24.09.2014  md;W  kq;fs;ahd; (Mars  Orbiter
Mission) vdg;gLk; tpz;fyj;ij mDg;gpaJ. ,jdhy; ,e;jpah nrt;tha;f; Nfhspid

MuhAk;  ehLfspd;  gl;baypy;  u~;ah  tpz;ntsp  Muha;r;rp  epWtdk;>  eh]h  (USA),
INuhg;gpa tpz;ntsp Muha;r;rp epWtdj;jpw;F mLj;jjhf ehd;fhk; ,lj;jpy; cs;sJ.

tpahod; (ngUq;Nfhs;)

· #hpaf;  FLk;gj;jpd;  kpfg;  nghpaf;  Nfhshd  tpahod;  #hpadplkpUe;J  Ie;jhtjhf

mike;Js;sJ.  ,J  Nuhkhdpah;fspd;  Kjd;ikf;  flTs;  (Jupiter)  ngauhy;
miof;fg;gLfpwJ.  epyh  kw;Wk;  nts;sp  NfhSf;F  mLj;jjhf  gpufhrkhf  tpz;zpy;
njhptJ  tpahod;  MFk;.  ,f;Nfhs;  jd;  mr;rpy;  kpfTk;  Ntfkhfr;  Royf;$bajhFk;.
#hpaidg;  Nghd;Nw  ,jd;  tspkz;lyj;jpYk;  i`l;u[dd;  kw;Wk;  P̀ypak;  thAf;fs;
fhzg;gLfpd;wd.  kpf  mjpfkhd  Jizf;Nfhs;fis  ,f;Nfhs;  nfhz;Ls;sJ.  mtw;Ws;

mNah  (IO),  A+Nuhg;gh (Europa), fdpkPL  (Ganymede)  kw;Wk;  Nfyp];Nlh  (Callisto)
Mfpad rpy kpfg;nghpa Jizf;Nfhs;fshFk;.

rdp (tisaq;fs; nfhz;l Nfhs;):

· #hpaf;  FLk;gj;jpd;  ,uz;lhtJ  nghpa  Nfhshd  rdp  #hpadplkpUe;J  Mwhtjhf

mike;Js;sJ.  Nuhkhdpa  Ntshz;ik  flTspd;  ngauhy;  (Saturn)  ,J
miof;fg;gLfpwJ.  ghiwj;Jfs;fs;>  gdpj;Jfs;fs;  kw;Wk;  J}Rf;fshy;  Md  gy  nghpa
tisaq;fs; ,f;Nfhisr; Rw;wpf; fhzg;gLfpd;wd.

· rdp  62  Jizf;  Nfhs;fisf;  nfhz;Ls;sJ.  tpahod;  Nfhisg;  Nghd;Nw  mjpf

Jizf;Nfhs;fisf;  nfhz;l  ,f;Nfhspd;  kpfg;nghpa  Jizf;Nfhs; ‘ill;ld;’ (Titan)
MFk;.  #hpaf;  FLk;gj;jpy;  fhzg;gLk;  Jizf;Nfhs;fspy;  iel;u[d;  kw;Wk;  kPj;Njd;
Mfpa thAf;fisf;  nfhz;l tspkz;lyk;  kw;Wk;  Nkfq;fs;  #o;e;J fhzg;gLfpd;w  xNu

Jizf;Nfhs; ill;ld; MFk;. rdpf; Nfhspd; jd; <h;g;Gj; jpwd; (Specific  Gravity) ePiu
tplf; FiwthFk;.

ANud]; (cUSk; Nfhs;):

· tpy;ypak;  n`h;~y;  vd;w  thdpay;  mwpQuhy;  1781  Mk;  Mz;L  ANud];
fz;Lgpbf;fg;gl;lJ.  njhiy Nehf;fpahy;  fz;Lgpbf;fg;gl;l  Kjy;  Nfhs;  ,JthFk;.  ,J
#hpadplkpUe;J Vohtjhf mike;Js;sJ.

· kPj;Njd;  thA  ,f;Nfhspy;  cs;sjhy;  ,J  gr;ir  epwkhfj;  Njhd;WfpwJ.  ,J  fpNuf;f
tpz;  flTshd ‘ANud];’  ngauhy;  miof;fg;gLfpwJ.  nts;spf;  Nfhisg;  Nghd;Nw
,f;NfhSk;  jd;  mr;rpy;  fbfhur;  Rw;wpy;  Rw;WfpwJ.  ,jd;  mr;R  kpfTk;  rha;e;J
fhzg;gLtjhy;  jd;  Rw;Wg;ghijapy;  cUz;NlhLtJ Nghd;W  #hpaidr;  Rw;wp  tUfpwJ.

ANud]pd; 27 Jizf;Nfhs;fspy; ‘ill;lhdpah’ (Titania) kpfg; nghpajhFk;.

neg;bA+d; (Fsph;e;j Nfhs;):

· #hpaf;  FLk;gj;jpy;  vl;lhtJ  kw;Wk;  kpfj;  njhiytpy;  mike;Js;s  Nfhs;  ,JthFk;.
Nuhkhdpaf;  fly;  flTspd;  ngaiuf;  nfhz;l  ,f;Nfhspy;  gyj;j  fhw;W  tPRk;.  14

Jizf;Nfhs;fisf; nfhz;l neg;bA+dpd; kpfg; nghpa Jizf;Nfhs; ‘biul;ld;’ (Triton)
MFk;.  neg;bA+d;  #hpaf;  FLk;gj;jpy;  kpfj;  njhiytpy;  cs;sjhy;  kpfTk;  Fsph;e;J
fhzg;gLfpwJ.  ,f;Nfhspy;  fhzg;gLk;  ePyk;  kw;Wk;  nts;is  epwkhdJ  ANud];
NfhspypUe;J ,ij NtWgLj;jpf; fhl;LfpwJ.
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FWq;Nfhs;fs; (Dwarf plants):

· neg;bA+d; NfhSf;F mg;ghy; njhiytpy; fhzg;gLk; rpwpa tpz;nghUl;fs; FWf;Nfhs;fs;
MFk;.  mit  kpfTk;  Fsph;e;Jk;  xspapy;yhkYk;  fhzg;gLfpd;wd.  Nfhs  tbtpy;
fhzg;gLk;  ,it  Nfhs;fisg;  Nghy  ,y;yhky;  jkJ  Rw;Wg;ghijiag;  gpw  FWisf;
Nfhs;fSld;  gfph;e;Jnfhs;Sk;.  GSl;Nlh>  nru];>  <hp];>  Nkf;Nkf;  kw;Wk;  n`skpah
Nghd;wit #hpaf; FLk;gj;jpy; fhzg;gLk; Ie;J FWq;Nfhs;fshFk;.

epyT (Gtpapd; Jizf;Nfhs;):

· Nfhs;fisr; Rw;wptUk; tpz;nghUl;fs; Jizf;Nfhs;fshFk;. Gtpapd; xNu Jizf;Nfhs;
epythFk;.  epyT  jd;idj;jhNd  Rw;wpf;nfhs;s  vLj;Jf;nfhs;Sk;  NeuKk;.  Gtpiar;
Rw;wptu  vLj;Jf;nfhs;Sk;  NeuKk;  Vwf;Fiwa  xd;whFk;.  mjthJ  27  ehs;fs;  8  kzp
NeukhFk;.  epytpw;F tspkz;lyk;  fpilahJ. ,jd; fhuzkhf tpz;fw;fspd;  jhf;fj;jhy;
,jd;  Nkw;gFjpapy;  mjpfstpy;  jiuf;Fopg;  gs;sq;fs;  fhzg;gLfpd;wd.  epyT
GtpapypUe;J 3>84>400  fp.kP  njhiytpy;  mike;Js;sJ.  ,J Gtpapy;  ehd;fpy;  xU gq;Nf
msTilaJ. kdpjd; jiuapwq;fpa xNu tpz;nghUs; epythFk;.

epyitg; gw;wp Muha;tjw;fhf ,e;jpahthy; mDg;gg;gl;l Kjy; tpz;fyk; re;jpuhad; -

I MFk;. ,J 2008 Mk; Mz;L tpz;zpy; nrYj;jg;gl;lJ.

rpW Nfhs;fs; (Asteroids):

· #hpaidr;  Rw;wp  tUk;  rpwpa jplg;  nghUl;fNs rpWNfhs;fs;  vdg;gLk;.  nrt;tha;  kw;Wk;
tpahod; Mfpa Nfhs;fSf;fpilNa rpWNfhs;fs; kz;lyk; fhzg;gLfpwJ. mit mstpy;
kpfTk; rpwpajhf ,Ug;gjhy; Nfhs;fs; vd miof;fg;gLtjpy;iy.

thy; tpz;kPd;fs; (Comets):

· thy;  tpz;kPd;fs;  jiy  kw;Wk;  thy;  gFjpfisf;  nfhz;ljhff;  fhzg;gLk;.  jplg;
nghUl;fshy; Md jiyg; gFjpia gdpf;fl;bahy; gpizf;fg;gl;Ls;sJ. mjd; thy;gFjp
thAf;fshy;  MdJ  Gtpf;F  mUfpy;  76  tUlq;fSf;F  xUKiw  tuf;$ba ‘N`yp’
thy;tpz;kPd;  filrpahf  1986  k;  Mz;L  thdpy;  njd;gl;lJ.  ,J  kPz;Lk;  2061  Mk;
Mz;L tpz;zpy; Njhd;Wk; vd fzf;fplg;gl;Ls;sJ.

tpz;fw;fs; (Meteors) kw;Wk; tpz;tPo;fw;fs; (Meteorites):

· #hpaf;  FLk;gj;jpy;  fhzg;gLk;  rpW  fw;fs;  kw;Wk;  cNyhfg;  ghiwfshy;  Md
tpz;nghUl;fs;  tpz;fw;fs;  vd;W  miof;fpNwhk;.  ,e;j  tpz;fw;fs;  Gtpapd;
tspkz;lyj;ij  milAk;  NghJ  cuha;tpd;  fhuzkhf  vhpe;J  xsph;tjhy;  vhpel;rj;jpuk;
vd;Wk;  miof;fg;gLfpwJ.  Mdhy;>  tspkz;lyj;ijj;  jhz;b  Gtpapd;  Nkw;gug;igj;

jhf;Fk; tpz;fw;fs; ‘tpz;tPo;fw;fs;’ (Meterorites) vd;W miof;fg;gLfpd;wd.

Gtpapd; Row;rp:

· #hpaidf; fhiyapNyh> kjpaNkh my;yJ khiyapNyh ftdpj;jJz;lh? ehs;  KOtJk;
m/J xhplj;jpNyNa fhzg;gLfpwjh? my;yJ khWgLfpwjh? #hpad; fhiyapy; fpof;fpYk;>
kjpak; cr;rpapYk; khiyapy; Nkw;fpYk; fhzg;gLfpwJ. Gtp #hpaid ,iltplhky; Rw;wp
tUtNj  ,jw;Ff;  fhuzk;  MFk;.  ekJ  fz;fSf;Fr;  #hpad;  efh;tijg;  Nghd;W
Njhd;wpdhYk;  mJ  cz;ikay;y.  vt;thnwdpy;>  ehk;  NgUe;jNyh  my;yJ  Gif
tz;bapNyh nry;Yk; NghJ kuq;fs;> tpsf;Ff; fk;gq;fs; kw;Wk; fl;llq;fs; Ntfkhf ehk;
nry;Yk;  jpirf;F  vjph;j;  jpirapy;  efh;tijg;  ghh;j;jpUf;fpNwhk;.  mNjNghd;W  Gtp
#hpaid  Nkw;fpypUe;J  fpof;fhfr;  Rw;wp  tUtjhy;  #hpad;  fpof;fpypUe;J  Nkw;fhfr;
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nry;tjhfj;  Njhd;WfpwJ  Gtpapd;  Row;rpiag;gw;wp  Ghpe;J  nfhs;s  mjd;  tbtj;ijg;
gw;wpAk;> rha;itg; gw;wpAk; mwpe;jpUf;f Ntz;Lk;.

Gtpapd; tbtKk;. rha;Tk;;:

· Gtp  Nfhs tbtkhdJ.  ,J jd;  mr;rpy;  RoYfpwJ.  Gtpapd;  tl JUtj;jpypUe;J>  Gtp
ikaj;jpd; topahf njd; JUtk; tiu nry;yf;$Ba xU fw;gidf; NfhL Gtpapd; mr;R

vdg;gLk;.  Gtp  jd;  mr;rpy;  23½°  rha;e;J  jd;idj;jhNd  Rw;wpf;  nfhz;L  #hpaidak;

Rw;wp tUfpwJ. jd; Rw;Wtl;lg; ghijf;F 66½° Nfhzj;ij ,e;j rha;T vw;gLj;JfpwJ.

Gtpapd;  RoYk;  Ntfk;  epyeLf;Nfhl;Lg;  gFjpapy;  1670  fp.kP / kzp  MfTk;>  60  tlf;F

ml;rNuifapy; 845 fp.kP / kzp MfTk;> JUtg; gFjpapy; RoYk; Ntfk; RopakhfTk;;,Uf;Fk;.

RoYjy; (Rotation):

· Gtp  jd;  mr;rpy;  jd;idj;  jhNd  Rw;wtijr;  RoYjy;  vd;W  $WfpNwhk;.  Nkw;fpypUe;J
fpof;fhfr;  RoYk;  GtpahdJ>  xUKiw RoYtjw;F  23  kzp  Neuk;>  56  epkplq;fs;>  4.09
tpdhbfs;  vLj;Jf;  nfhs;fpwJ.  Gtp  xUKiw RoYtjw;F  vLj;Jf;  nfhs;Sk;  Neuj;ij
xU  ehs;  vd;W  miof;fpNwhk;.  Gtp  RoYtjd;  fhuzkhf  ,uT>  gfy;  Vw;gLfpwJ.  Gtp
Nfhs  tbtkhf  cs;sjhy;  xU  Fwpg;gpl;l  Neuj;jpy;  #hpa  ntspr;rk;  Gtpapd;  xU
gFjpapy; kl;LNk gLfpwJ. mg;gFjpf;F mJ gfy;nghOJ MFk;. Gtpapd; xspglhj gFjp
,uthf ,Uf;Fk;.

es;spuT  #hpad;  vd;gJ  ,U  miuf;Nfhsq;fspYk  Nfhilf;fhyj;jpy;  Mh;f;bf;  tl;lj;jpw;F
tlf;fpYk;>  mz;lhh;bf;  tl;lj;jpw;F njw;fpYk;  24  kzp NeuKk;  #hpad;  jiyf;FNky;  njhpAk;
epfo;thFk;.

,t;thW  Gtpapd;  xspgLk;  gFjpiaAk;>  xspglhj  gFjpiaAk;  gphpf;Fk;  Nfhl;bw;F ‘xsph;T
tl;lk;’ (Terminator Line) vd;W ngah;.

Rw;Wjy; (Revolution):

· Gtp jd; ePs;tl;lg; ghijapy; (Elliptical  Orbit) #hpaidr; Rw;wptUk; efh;itNa Rw;Wjy;
vd;W $WfpNwhk;. Gtp tpdhbf;F 30 fpNyhkPl;lh; Ntfj;jpy; #hpaidr; Rw;wp tUfpwJ. Gtp
xU  Kiw  #hpaidr;  Rw;wptu  365¼  ehs;fs;  MfpwJ.  ,J  Njhuhkhf  365  ehs;fshf
vLj;Jf;nfhs;sg;gl;L  xU  tUlk;  vd;W  miof;fg;gLfpwJ.  kPjKs;s ¼ ehl;fs;  ehd;F
Mz;LfSf;F  xU Kiw xU ehshff;  fzf;fplg;gl;L  gpg;uthp  khjj;jpy;  $Ljyhf xU
ehs;  Nrh;f;fg;gLfpwJ.  mjhtJ ehd;F  tUlq;fSf;F  xU Kiw gpg;uthp  khjj;jpw;F  29

ehs;fshf ,Uf;Fk;. me;j tUlk; ‘yPg; tUlk;’ (Leap year) vd;W miof;fg;gLfpwJ. Gtp
#hpaidr; rw;wp tUtjhy; gUtfhyq;fs; Njhd;Wfpd;wd.

· Gtp  #hpaidr;  Rw;wp  tUtjhy;  khh;r;  21  k;  Njjp  Kjy;  nrg;lk;gh;  23k;  Njjp  tiu
MWkhjq;fs; Gtpapd; tl miuf;Nfhsk; #hpaid Nehf;fp rha;e;J fhzg;gLk;.

‘#hpa mz;ik’ (Perihelion) vd;gJ Gtp jd; Rw;Wg;ghijapy; #hpaDf;F kpf mUfpy; tUk;

epfo;thFk;.  #hpar;  Nra;ik (Aphelion) vd;gJ  Gtp  jd;  Rw;Wg;ghijapy;  #hpaDf;Fj;
njhiytpy; fhzg;gLk; epfo;thFk;.

· mr;rkaj;jpy;  njd;  miuf;Nfhsk;  #hpadplkpUe;J  tpyfp  fhzg;gLfpwJ.  mLj;j
MWkhjq;fs; mjhtJ nrg;lk;gh; 23k; Njjp Kjy; khh;r; 21 k; Njjp tiu Gtpapd; njd;
miuf;Nfhsk;  #hpaid Nehf;fp  rha;e;Jk;>  tl miuf;Nfhsk;  #hpadplkpUe;Jk;  tpyfpAk;
fhzg;gLk;.
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· ,t;thW Gtp  jd;  Rw;Wg;ghijapy;  #hpaidr;  Rw;wp  tUtjhy;  #hpad;  epyeLf;Nfhl;bw;F
tlf;fhfTk;> njw;fhfTk; efh;tijg; Nghd;w Njhw;wj;ij vw;gLj;JfpwJ. ,jd; fhuzkhf
khh;r; 21 kw;Wk; nrg;lk;gh; 23 Mfpa ehs;fs; epyeLf;Nfhl;Lg; gFjpapy; #hpadpd; fjph;fs;
nrq;Fj;jhf  tpOk;.  mjdhy;  Gtpapd;  midj;Jg;  gFjpspYk;  gfy;  kw;Wk;  ,uTg;nghOJ
rkkhff; fhzg;gLk;. vdNt> ,e;ehl;fs; ‘rkg;gfypuT’ ehl;fs; vd miof;fg;gLfpd;wd.

· ,Nj Nghd;W  [{d;  21k;  ehs;  flfNuif kPJ  #hpadpd;  nrq;Fj;Jf;  fjph;fs;  tpOtjhy;
tl  miuf;Nfhsj;jpy;  me;ehs;  kpf  ePz;l  gfy;nghOijf;  nfhz;bUf;Fk;.  njd;  miuf;
Nfhsk; ePz;l ,uitf; nfhz;bUf;Fk;.

· ,e;epfo;T ‘Nfhilf;fhyf;  fjph;jpUg;gk;”  vd;W  miof;fg;gLfpwJ.  brk;gh;  22k;  Njjp
kfuNuifapd;  kPJ #hpadpd;  nra;Fj;Jf;  fjph;fs;  tpOfpd;wd. ,e;epfo;tpw;F ‘Fsph;fhyf;
fjph;jpUg;gk;’ (Winter  Solstice) vd;W  ngah;.  ,r;rkaj;jpy;  njd;  miuf;Nfhsj;jpy;
gfy;nghOJ mjpfkhff; fhzg;gLk;. tl miuf;Nfhsk; ePz;l ,uitf; nfhz;bUf;Fk;.
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Gtpf; Nfhsq;fs;:

· caphpdq;fs;  thoj;  jFjpahd  Nfhs;  GtpahFk;.  Gtpapy;  fhzg;gLk;  %d;W  njhFjpfs;
ghiwf;Nfhsk;>  ePh;f;Nfhsk;  kw;Wk;  ntspkz;lyk;  MFk;.  ,j;njhFjpfSld;  jFe;j
fhyepiyAk;  epyTtjhy;  caphpdq;fs;  thoj;  jFjpAs;s  ,lkhf  Gtp  khw;wpAs;sJ.
caphpdq;fs; thof;$ba FWfpa kz;lyk; ‘caph;f;Nfhsk;’ vd;W miof;fg;gLfpwJ.

ghiwf;Nfhsk;:

· ghiw  vd;w  nghUs;gLk; ‘ypj;Njh];  (Lithos)  vd;w  fpNuf;fg;  gjj;jpy;  ,Ue;J

ghiwf;Nfhsk; (Lithosphere) vd;w  nrhy;  ngwg;gl;lJ.  Gtpapd;  Nkwgug;gpy;  fhzg;gLk;
ghiwfs;  kw;Wk;  kz;  mLf;ifg;  ghiwf;Nfhsk;  vd;W  $WfpNwhk;.  ,e;j  epyg;gug;gpy;
caphpdq;fs; fhzg;gLfpd;wd.

ePh;f;Nfhsk;:

· “i`l;Nuh” (Hydro)  vd;w  fpNuf;fr;  nrhy;ypUe;J  ngwg;gl;l  nrhy;Ny  i`l;Nuh];gpah;

(Hydrosphere)  MFk;.  ,jw;F  ePh;f;Nfhsk;  vd;W  ngah;.  ,J  ngUq;fly;fs;>  fly;fs;>
MWfs;>  Vhpfs;>  kiyAr;rpfspy;  fhzg;gLk;  gdpAiwfs;>  tspkz;lyj;jpy;  fhzg;gLk;
ePuhtp Mfpa midj;ijAk; cs;slf;fpajhFk;.

tspkz;lyk;:

· ‘ml;Nkh’ (Atmo) vd;w fpNuf;fg; gjj;jpw;F tsp my;yJ fhw;W vd;W nghUs;. Gtpiar;
Rw;wp  fhzg;gLk;  gy;NtW  fhw;Wj;  njhFjp  tspkz;lyk;  vdg;gLfpwJ.  tspkz;lyj;jpy;

fhzg;gLk;  thAf;fspy;  iel;u[d;  (78%)  kw;Wk;  Mf;]p[d;  (1%)  Kjd;ikahd
thAf;fshFk;.  fhh;gd;-il-Mf;i]L>  Mh;fhd;>  i`l;u[d;>  P̀ypak;  kw;Wk;  XNrhd;
thAf;fs; Fiwe;j mstpy; fhzg;gLfpd;wd.

caph;Nfhsk;:

· ghiwf;Nfhsk;> ePh;f;Nfhsk; kw;Wk; tspkz;lyk; Mfpatw;NwhL njhlh;Gila caphpdq;fs;
thof;$ba  xU  gFjp ‘caph;f;Nfhsk;’  vdg;gLfpwJ. ‘gNah’  vd;w  fpNuf;fr;  nrhy;ypw;F
‘caph;’  vd;W  nghUs;.  caph;f;Nfhsk;  gy;NtW  kz;lyq;fshfg;  gphpf;fg;gl;Ls;sJ.
xt;nthU  kz;lyKk;  xg;gw;w  fhyepiy>  jhtuq;fs;  kw;Wk;  tpyq;fpdq;fisf;  nfhz;l
gFjpahf cs;sJ. ,k;kz;lyq;fs; ‘#oy; kz;lyq;fs;’ vd;W miof;fg;gLfpd;wd.

kd;dhh;  caph;f;Nfhs;  ngl;lfk;  ,e;jpa  ngUq;flypy;  10>500  rJu  fp.kP  gug;gstpy;
mike;Js;sJ.

9. mz;lk;

mwpKfk;:

· thdpay;  fUtpfs;  fz;Lgpbf;fg;gLtjw;F  Kd;  ek;  Kd;Ndhh;fs;  mz;lj;jpYs;s
nghUs;fs;  midj;jpw;Fk;  G+kpNa  ikakhf  cs;sJ  vd;W  fUjpdh;.  ,jw;F  Gtpika
khjphp  vd;W  ngah;.  fpNuf;f  thdpayhsh;  jhykp  (2Mk;  E}w;whz;L)  kw;Wk;  ,e;jpa
thdpayhsh;  Mhpagl;lh;  (2  Mk;  E}w;whz;L)  cs;spl;l  mf;fhyj;jpypUe;j  gy
thdpayhsh;fSk; ,e;j khjphpia ek;gpdh;. gpd;dh;> Nghye;J ehl;ilr; Nrh;e;j thdpayhsh;
epNfhy];  Nfhgh;epf];  vd;ghh;  tpz;ntspiaf;  $h;e;J  Nehf;fp  #hpaika  khjphpia
ntspapl;lhh;.  ,jd;gb>  #hpa  kz;lyj;jpd;  ikaj;jpy;  #hpad;  mike;Js;sJ.  1608-
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nejh;yhe;jpy;  njhiyNehf;fpahdJ fz;Lgpbf;fg;gl;lgpd;  thdpaypy;  xU Gul;rp  Vw;gl;lJ.
,g;ghlj;jpy;> mz;lj;jpd; fl;LWg;Gfs;> nfg;shpd; ,af;f tpjpfs;> nraw;iff; Nfhs;fspd;
Rw;Wf;fhyk; kw;Wk; gd;dhl;L tpz;ntsp ikak; Mfpatw;iwg; gw;wp fhz;Nghk;.

mz;lj;jpd; fl;LWg;Gfs;:

· Nfhbf;fzf;fhd  tpz;kPd;fis  csslf;fpa>  xsp  tPf;$ba  tpz;kPd;  jpus;fNs
mz;lj;jpd;  mbg;gilf;  $WfshFk;.  Gtp>  Nfhs;fs;>  tpz;kPd;fs;>  thd;ntsp  kw;Wk;
tpz;kPd;  jpws;fs;  Mfpa  midj;ijAk;  cs;slf;fpa  mikg;Ng  mz;lk;  MFk;.  ,jpy;
gUg;nghUs;fs;>  Mw;wy;  kw;Wk;  fhyk;  cs;spl;l  midj;Jk;  mlq;Fk;l.  ,e;j  mz;lk;
vt;tsT nghpaJ vd;W vtUf;FNk njhpahJ. mJ vy;iyaw;wjhf ,Uf;fyhk;.

· gUg;nghUs;fs;>  Mw;wy;  kw;Wk;  fhyk;  cs;spl;l  midj;Jk;  mlq;Fk;.  ,e;j  mz;lk;
vt;tsT ngupaJ vd;W vtUf;FNk njupahJ. mJ vy;iyaw;wjhf ,Uf;fyhk;. jq;fshy;
ghu;f;f  Kbe;jij  itj;J  mz;lj;jpd;  msit  mwptpayhsh;fs;  fzpf;fpd;wdh;.  ,jw;F
ghu;f;f  $ba  mz;lk;  93  gpy;ypad;  xsp  Mz;Lfs;  msT  nfhz;lJ  (1  xsp  Mz;L
®9.4607ù1012 fpkP> xU Mz;L fhyj;jpy; xsp nry;Yk; njhiyT).

· mz;lj;ijg; gw;wp Mu;tj;ijj; J}z;lf;$baJ vd;dntd;why;> mJ jw;NghJ tpuptile;J
nfhz;bUf;fpwJ  vd;gNj  mz;lkhdJ  NkYk;  NkYk;  ngupjhfpf;  nfhz;Nl  tUfpd;wJ.
mJ  kl;Lky;y>  mz;lj;jpd;  vy;iy  kpf  Ntfkhf  tpuptile;J  nfhz;Nl  ,Uf;fpwJ.
,Ug;gpDk;>  mz;lj;jpd;  ngUk;gFjp  ntw;wp;lkhfNt  cs;sJ.  mz;lj;jpYs;s  midj;J
mZf;fisAk; xd;W Nru;j;jhy; jw;NghJs;s mz;lj;jpy; ntWk; ehd;F rjtPjk; kl;LNk

tUk;. mz;lj;jpd; ngUk;gFjp ,Uz;l nghUs; (dark matter) kw;Wk; ,Uz;l Mw;wyhfNt

( dark energy) cs;sJ.

mz;lj;jpd; taJ (tho;ehs;)

· xU khngUk; ntbg;gpypUe;Jjhd; mz;lk; Njhd;wpaJ vd;W mwptpayhu;fs; fUJfpd;wdu;.
,f;nfhs;ifapd;gb> mz;lj;jpYs;s midj;Jg; nghUs;fSk; mjpf mlu;j;jp nfhz;l xu;
gUg;nghUspy;  nrwpe;jpUe;jd.  Vwj;jho  13.7  gpy;ypad;  Mz;LfSf;F  Kd;dhy;  xU
ngUntbg;G  Vw;gl;L  tpz;kPd;  jpus;fspd;  tbtpy;  midj;Jg;  nghUs;fSk;  midj;Jj;
jpirfspYk;  ntbj;Jr;  rpjwpd.  mz;lj;jpYs;s  midj;Jg;  nghUs;fSk;  ngUntbg;gpd;
NghJ  Njhd;wpa>  mbg;gilr;  jdpkq;fshd  i`l;u[d;  kw;Wk;  P̀ypak;  Mfpatw;why;
Mdit ehk; Rthrpf;Fk; Mf;rp[d;> ek; clypy; cs;s fhu;gd;> fhy;rpak; kw;Wk; ,Uk;G>

fzpdpr;  rpy;Yfspy;  (chips) gad;gLk;  rpypf;fhd;  cs;spl;l  Vida  jdpkq;fs;
midj;JNk tpz;kPd;fspd;  cs;slf;fj;jpy;  cs;sd. tpz;kPd;fs;  midj;ijAk;  xd;whf
,izf;Fk;  <h;g;G  tpirjhd;  ,j;jdpkq;fs;  midj;JAk;  mtw;wpDs;Ns  <u;j;J
itj;Js;sJ.  ,e;j  tpz;kPd;fs;  ntbj;Jr;  rpjWk;  NghJ>  mtw;wpDs;Ns  ,Uf;Fk;
jdpkq;fs; ntspaplg;gLfpd;wd.

tpz;kPd; jpus;fs;

· ngUntbg;G  epfo;e;j  clNdNa  <u;g;G  tpirapdhy;  thANkfq;fs;  ahTk;  <u;f;fg;gl;L
tpz;kPd;  jpus;fspd;  fl;LWg;Gfis  cUthf;fpd.  tpz;kPd;  jpus;fs;  fl;LWg;Gfis
cUthf;fpd. tpz;kPd; jpus; vd;gJ thA> J}R> Nfhbf;fzf;fhd tpz;kPd;fs; kw;Wk; #upa
kz;lyq;fs; Mfpatw;iw cs;slf;fpa jpuz;lnjhU mikg;G MFk;. ,e;j ghu;f;ff;$ba
mz;lj;jpy; Rkhu; E}W gpy;ypad; (1011) tpz;kPd; jpus;fs; cs;sd vd;W mwptpayhsu;fs;
fUJfpd;wdu;.  tpz;kPd;  jpus;fs;  midj;Jk;  gy  tbtq;fspy;  cs;sd.  mtw;wpd;
tbtj;ijg;  nghWj;J  mit  RUs;  jpus;>  ePs;tl;lj;  jpus;  kw;Wk;  tbtkw;w  jpus;  vd
tifg;gLj;jg;gLfpd;wd.  tpz;kPd;jpus;fs;  jdpahfNth>  ,ul;ilahfNt>  njhFjpahfNth

(cluster)  ngUe;njhFjpahfNth  (supercluster)  fhzg;gLfpd;wd.  njhFjpahfTs;s
jpus;fs; xd;Nwhnlhd;W nray;tpid GuptJld; rpy Ntisfspy; ,izaTk; nra;fpd;wd.
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· #upad;  kw;Wk;  #upa  kz;lyj;jpYs;s  Nfhs;fs;  midj;Jk;  ghy;ntsp  tPjp  tpz;kPd;
jpuspy;  cs;sd.  ghy;ntsp  tPjpiaj;  jtpu  gy  tpz;kPd;  jpus;fs;  cs;sd.  ekf;F
mUfpy;  cs;s  mLj;j  tpz;kPd;  jpuspd;  ngau;  mz;bNuhkPlh  tpz;kPd;  jpus;.  ghy;ntsp
tPjp  tpz;kPd;  jpus;  Rus;  tbitf;  nfhz;lJ.  Thdpy;  xU  ghy;tz;zg;  gl;il  Nghd;W
fhzg;gLtjhy;  mJ  ghy;ntsp  tPjp  vdg;  ngau;  ngw;wJ.  mjpy;  Rkhu;  1>00  gpy;ypad;
tpz;kPd;fs;  cs;sd.  NkYk;  mjd;  tpl;lk;  1>00>000  xsp  Mz;Lfs;  MFk;.  Mjd;
ikaj;jpypUe;J  Rkhu;  25>000  xsp  Mz;Lfs;  njhiytpy;  ek;  #upa  kz;lyk;  cs;sJ.
G+kp  #upaidr;  Rw;wp  tUtijg;  Nghy>  ekJ  tpz;kPd;  jpuspd;  ikaj;ijr;  Rw;wp  tu
#upad; 250 kpy;ypad; Mz;Lfs; vLj;Jf; nfhs;fpwJ.

ekf;F mUfhikapy; cs;s mz;bNuhkPlh tpz;ntspj; jpuspd; njhiyT 2.5 kpy;ypad; xsp

Mz;Lfs; MFk;. G+kp ,aq;Fk; Ntfj;jpy; (mjhtJ 30 fpkP / tp) ehk; nrd;why;$l mijr;
nrd;wila 25 gpy;ypad; Mz;Lfs; Njitg;gLk;.

tPz;kPd;fs;

· tpz;kPd;  jpus;fspd;  mbg;gilf;fl;LWg;Gfs;  tpz;kPd;fshFk;.  ngUntbg;gpy;  tpz;kPd;

jpus;fs;  cUthd  NghNj  mitAk;  Njhd;wpd.  ntg;gk;>  xsp>  Gw  Cjhf;  fjpu;fs;> X-
fjpu;fs; cs;spl;l gy fjpu;tPr;Rfis tpz;kPd;fs; cUthf;Ffpd;wd. mit thA kw;Wk;
gpsh];kh  (mjpf  #Nlw;wg;gl;l  gUg;nghUs;  epiy)  Mfpatw;iw  mjpfkhf
cs;slf;fpait MFk;. tpz;kPd;fs; midj;Jk; i`l;u[d; thAthy; epuk;gpAs;sd. ,e;j
i`l;u[d; mZf;fs; ahTk; ,ize;J P̀ypak; mZf;fs; cUthFk; NghJ kpf mjpf
mstpy;  ntg;gk;  ntspahfpd;wJ.  xU  ,Uz;l  ,utpy;  Rkhu;  3>000  tpz;kPd;fis  ekJ
fz;fs;  %yk;  ek;khy;  fhz  KbAk;.  nkhj;jkhf  vt;tsT  tpz;kPd;fs;  tpz;ntspapy;
cs;sd  vd;gJ  ekf;Fj;  njupahJ.  ekJ  mz;lj;jpy;  100  gpy;ypad;  tpz;kPd;  jpus;fs;
cs;sd:  xt;nthd;wpYk;  100  gpy;ypad;  tpz;kPd;fSf;Fk;  mjpfkhd  tpz;kPd;fs;
,Uf;fyhk;.

· tpz;kPd;fs;  jdpahf  ,Ug;gJ  Nghy;  Njhd;wpdhYk;>  ngUk;ghYk;  mit  ,ize;Nj
fhzg;gLfpd;wd.  xU  tpz;kPd;  ve;jstpw;F  ntspf;fkhfj;  njupfpwJ  vd;gJ
fhzg;gLfpd;wd.  xU  tpz;kPd;  ve;jstpw;F  ntspr;rkhfj;  njhpfpwJ  vd;gJ  mtw;wpd;
nrwpitAk;> G+kpapypUe;J mtw;wpd; njhiyitAk; nghWj;Nj cs;sJ. ntg;g epiyiag;
nghWj;Jk;>  tpz;kPd;fs;  ntt;NtW  tz;zq;fspy;  Njhd;wyhk;.  ntg;gkhd  tpz;kPd;fs;
ntz;ikahfNth my;yJ ePykhfNth Njhd;Wk; mstpYk; tpz;kPd;fs; NtWgLfpd;wd.

· xU  rpy  tpz;kPd;fs;  FOf;fshf  ,ize;J  xU  mikg;gpid  tpz;ntspapy;
Vw;gLj;Jfpd;wd.  mit>  xU  tpyq;fpidNah>  flTisNah  my;yJ  vjhtJ  xU
nghUisNah  Fwpf;fyhk;.  ,g;gbg;gl;l  tpz;kPd;fspd;  FOf;fs;  el;rj;jpuf;  $l;lq;fs;

(Constellations) vdg;gLfpd;wd.  gy;NtW  ehLfspYs;s  kf;fs;  gy;NtW  tbtKs;s
el;rj;jpuf;  $l;lq;fis  milahsk;  fz;lwpe;Js;sdh;.  mt;thW  Vw;Wf;  nfhs;sg;gl;l
el;rj;jpuf;  $l;lq;fs;  88  cs;sd.  Ml;Lf;flh>  kpJdk;>  rpq;fk;>  #hpad;>  Njs;  kw;Wk;
NfrpNahgpah Nghd;wit xU rpy el;rj;jpuf;$l;l tbtq;fshFk;.

#hpa kz;lyk;:

· #hpad;  kw;Wk;  mijr;  Rw;wp  tUk;  thd;  nghUs;fs;  midj;Jk;  Nrh;e;jNj  #hpa
kz;lykhFk;.  mjpy;  Nfhs;fs;>  thy;  tpz;kPd;fs;>  rpWNfhs;fs;  kw;Wk;  tpz;fw;fs;
cs;spl;l  gy  nghUs;fs;  mlq;Fk;.  #hpaDf;Fk;  mg;nghUs;fSf;Fk;  ,ilNa  cs;s
<h;g;G tpirapdhy; mit #hpaidr; Rw;wp tUfpd;wd.

#hpad;:

· #hpad;  xU  eLj;ju  msTila  tpz;kPd;.  mJ  kpf  mjpf  ntg;gKs;s>  Rod;W
nfhz;bUf;ff;  $ba  thAg;  ge;J  MFk;.  mjd;  Kf;fhy;  gFjp  i`bu[d;  thAthYk;>
fhy;  gFjp  P̀ypak;  thAthYk;  epuk;gpAs;sJ.  mJ  G+kpia  tpl  kpy;ypad;  klq;F
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nghpaJ.  mjpf  mOj;jj;jpy;  i`bu[d;  mZf;fs;  ,ize;J  P̀ypak;  mZf;fshf
khWfpd;wd. mZf;fU ,izT vd miof;fg;gLk; ,e;j epfo;tpdhy;> ngUksT Mw;wy;
xsp kw;Wk; ntg;g tbtpy; cUthfpd;wJ. ,e;j Mw;wypdhy; #hpad; xsph;fpd;wJ NkYk;
ntg;gj;ij  mspf;fpd;wJ.  #hpa  kz;lyj;jpd;  ikaj;jpy;  #hpad;  mike;Js;sJ.  mjd;
typikahd  <h;g;Gg;  Gyj;jpdhy;  gpw  #hpa  nghUs;fs;>  Nfhs;fs;>  rpWNfhs;fs;>  thy;
tpz;kPd;fs;>  tpz;fw;fs;  kw;Wk;  gpw  rpijTw;w  nghUs;fs;  ahTk;  #hpaidr;  Rw;wp
tUfpd;wd. Vwj;jho 4.6 gpy;ypad; Mz;LfSf;F Nkyhf ,J ,Ue;J tUfpd;wJ.

#hpad; Njhd;wpa tpjk;:

· ngUntbg;gpd;  NghJ>  ntg;gkhd  i`l;u[d;  thAf;fs;  Fsph;tile;J  kpfg;nghpa
Nkfq;fis  cUthf;fpd.  gpd;dh;  mit  NkYk;  mlh;TkpFe;J  tpz;kPd;  jpus;fis
cUthf;fpd. mjpy; kPjkpUe;j i`l;u[d; thAf;fs; mq;Fkpq;Fkhf kpje;J nfhz;bUe;j
epiyapy;>  fhyg;Nghf;fpy;  i`bu[d;  thAf;fspd;  mlh;T  kpFe;J  #hpad;  kw;Wk;  #hpa
kz;lykhdJ  cUthff;  fhuzkhdJ.  ehsiltpy;>  mit  nkJthfr;  Rw;wf;$ba
jd;ikia mile;jd. i`l;u[d;> `Pypak; thAf;fs; kw;Wk; J}Rfs; nfhz;l jpul;rpia
mit cs;slf;fp ,Ue;jd. <h;g;gpd; fhuzkhf> mit mOj;jkile;J ,Ufpd. #hpadpd;
Ntfk; mjpfhpj;j NghJ mjd; Nkw;gug;G jl;ilahfp. tl;Lg; Nghd;W khwpaJ.

Nfhs;fs;

· eph;zapf;fg;gl;l tisthd Rw;Wg; ghijapy; Nfhs;fs; #hpaidr; Rw;wp tUfpd;wd. ,J
ePs;  tl;l  tbtpy;  cs;sJ.  #hpaid  xUKiw  Rw;wptUtjw;F  Nfhs;fs;  vLj;Jf;
nfhs;Sk;  fhyk;  Rw;Wf;fhyk;  vdg;gLk;.  #hpaidr;  Rw;wptUk;  mNj  Ntisapy;
gk;guj;ijg;  Nghy;  NfhshdJ  jd;idj;  jhNdAk;  Rw;wp  tUfpwJ.  jd;idj;  jhNd
xUKiw Roy;tjw;F xUNfhs; vLj;Jf;nfhs;Sk; fhyk; Row;rpf;fhyk; vdg;gLk;. G+kpapd;
Row;rpf;fhyk;  23  kzp  56  epkplq;fs;  MFk;.  vdNt>  G+kpapy;  xU ehs;  vd;gJ 24  kzp
MFk;. ml;ltiz xt;nthU Nfhspd; Row;rpf;fhyKk; nfhLf;fg;gl;Ls;sJ.

Nfhs; xU ehspd; msT
Gjd; 58.65. ehs;fs;
nts;sp 243 ehs;fs;
G+kp 23.93 kzp
nrt;tha; 24.62 kzp
tpahod; 9.92 kzp
rdp 10.23 kzp
ANud]; 17 kzp
neg;bA+d; 18 kzp

· #hpa  kz;lyj;jpYs;s  Nfhs;fs;  ahTk;  ntt;NtW  ,ilntspfspy;  fhzg;gLfpd;wd.
Kjy;  ehd;F  Nfhs;fs;  xd;Wf;nfhd;W  neUf;fkhfTk;  #hpaDf;F  mUfhikapYk;
cs;sd.  mit  cl;Gw  #hpakz;lyj;ij  mikf;fpd;wd.  ntspg;Gw  #hpakz;lj;jpYs;s
Nfhs;fs;  #hpaDf;F  ntF  njhiytpy;  ,ilntsp  tpl;L  fhzg;gLfpd;wd.  vdNt  rdp
Nfhspw;Fk;> ANud]; Nfhspw;Fk; ,ilNa cs;s njhiyT G+kpf;Fk; nrt;tha; Nfhspw;Fk;
,ilNa cs;s njhiyit tpl gy klq;F (20 klq;F) mjpfkhf cs;sJ.

· cl;Gw  #hpakz;lyj;jpy;  fhzg;gLk;  ehd;F  Nfhs;fshd  Gjd;>  nts;sp>  G+kp  kw;Wk;
nrt;tha;  Mfpait  cl;Gw  Nfhs;fs;  vd;W  miof;fg;gLfpd;wd.  mtw;wpd;  Gwg;gug;G
jpz;kg;ghiw  NkNyhl;bdhy;  mike;Js;sjhy;>  mit  epyk;rhh;  Nfhs;fs;  my;yJ
ghiwf;Nfhs;fs;  vd  miof;fg;gLfpd;wd.  mtw;wpd;  cl;gFjp>  Gwg;gug;G  kw;Wk;
tspkz;lyk;  Mfpait xNu  Kiwapy;  xNu  tbtpy;  cUthdit.  NkYk;>  mit xj;j
mikg;gpy; cs;sd. ek; G+kpia ,tw;wpw;fhd khjphpahff; nfhs;syhk;.

· ntspg;Gw  #hpa  kz;lyj;jpy;  xg;gPl;lstpy;  #hpaid  nkJthf  Rw;wptUk;  Nfhs;fshd
tpahod;>  rdp>  ANud];  kw;Wk;  neg;bA+d;  Mfpait  ntspg;Gwf;  Nfhs;fs;  vd
miof;fg;gLfpd;wd.  mit  i`l;u[d;>  P̀ypak;  cs;spl;l  gpw  thAf;fshy;  epuk;gpa
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mlh;T kpF tspkz;lyj;ijf; nfhz;Ls;sd. mit thAg; ngUq;Nfhs;fs; vd;Wk;> thAf;
Nfhs;fs;  vd;Wk;  miof;fg;gLfpd;wd.  ,e;j  ehd;F  ntspg;Gwf;  Nfhs;fSf;Fk;
tisaq;fs; cs;sd. Mdhy; ehd;F cl;Gwf;  Nfhs;fSf;F tisaq;fs; ,y;iy. ,e;j
tisaq;fs;  gdpahy;  %lg;gl;l  ghiwj;  Jfs;fisf;  nfhz;Ls;sd.  ehk;  ,g;NghJ
xt;nthU Nfhisg; gw;wpAk; ghh;f;fyhk;.

· Gjd;: #hpaDf;F kpf mUfpy;  mike;Js;s ghiwf;Nfhs;jhd;  Gjd;  MFk;.  ,J gfypy;
kpf  mjpf  ntg;gj;JlDk;  ,utpy;  mjpff;  FspUlDk;  fhzg;gLk;.  Gjd;  kpfTk;
kq;fyhfTk;>  rpwpajhfTk;  fhzg;gLtjhy;>  ntWk;  fz;zhy;  ghh;g;gijtpl  xU
njhiyNehf;fpahy; mij ed;F fhz KbAk;. mij vg;NghJk; fpof;F my;yJ Nkw;Fj;
jpirapd; fPo;thdj;jpy; kl;LNk ,aYk;.

· nts;sp:  fpl;lj;jl;l  G+kpapd;  msitnahj;j  xU  rpwg;Gf;Nfhs;  nts;sp.  ek;
#hpakz;lyj;jpy; fhzg;gLk; Nfhs;fspNyNa mjpf ntg;gepiy nfhz;lJ nts;sp MFk;.
epytpw;Fg;  gpwF>  thdj;jpy;  njhpAk;  kpfg;gpufhrkhd  thd;nghUs;  ,JNt>  kw;w
Nfhs;fisg;  Nghy;  my;yhky;>  ,J  vjph;j;  jpirapy;  Roy;tjhy;>  ,q;F  #hpad;  Nkw;Nf
Njhd;wp  fpof;Nf  kiwfpwJ.  nts;spia  ehk;ntWk;  fz;zhy;  vspjpy;  fhzyhk;.  mJ
fpof;F my;yJ Nkw;Fj; jpirapy; fPo;thdj;jpy; njhpAk;.

· G+kp: #hpa kz;lyj;jpYs;s  Nfhs;fspNyNa ehk; thOk; G+kpapy; kl;Lk;jhd; caph;thoj;
jFjpahd  #oy;  cs;sJ.  #hpadpypUe;J  rhpahd  njhiytpy;  mJ cs;sjhy;>  rhpahd
ntg;gepiy>  ePh;  Mjhuk;>  rhpahd  tspkz;lyk;  kw;Wk;  XNrhd;  glyk;  Mfpatw;iw  G+kp
nfhz;Ls;sJ.  ,itaidj;Jk;  cs;sjhy;jhd;>  G+kpapy;  caph;fs;  njhlh;e;J
tho;tnjd;gJ  rhj;jpakhfpd;wJ.  G+kpapd;  kPJs;s  ePH;  kw;Wk;  epyg;  gFjpfspd;  kPJ  xsp
vjpnuhspg;gjdhy;>  tpz;zpypUe;J  ghh;f;Fk;  NghJ  G+kp  ePyk;  fye;j  gr;ir  epwj;Jld;
fhzg;gLk;.

· nrt;tha;: Gtpapd;  Rw;Wg;ghijf;F ntspapy;  mike;Js;s Kjy; Nfhs;  nrt;tha;  MFk;.
,J  rw;Nw  rptg;G  epwj;jpy;  fhzg;gLtjhy;>  ,J  rptg;Gf;Nfhs;  vd  miof;fg;gLfpwJ.
,jw;F BNkh]; kw;Wk; NghNgh]; vdg;gLk; ,U ,aw;ifj; Jizf;Nfhs;fs; cs;sd.

· tpahod;:  tpahod;  NfhshdJ>  ngUq;Nfhs;  vd  miof;fg;gLfpd;wJ.  Nfhs;fspNyNa
kpfg;nghpaJ ,JNt (Gtpia tpl 11 klq;F nghpaJ> 318 klq;F vil nfhz;lJ) ,jw;F
3 tisaq;fSk; 65 epyTfSk; cs;sd. ,jd; epythd fhdpkPL vd;w epyTjhd; #hpa
kz;lyj;jpNyNa kpfg;nghpa epythFk;.

· rdp: tisaq;fSf;Fg;  ngah;Nghd  rdp  Nfhs;>  kQ;rs;  epwj;jpy;  fhzg;gLfpd;wJ.
ntspg;Gw  $upakz;lyj;jpy;  fhzg;gLk;  ,f;NfhshdJ  tpahoDf;F  mLj;J  ,uz;lhtJ
ngUk;  thAf;NfhshFk;.  Fiwe;jgl;rk;  rdpapy;  60  epyTfs;  cs;sd.  ill;ld;  vd;w
epyNt  mjpy;  ngupaJ.  MFk;.  ek;  #upa  kz;lyj;jpy;  Nkfq;fSld;  $ba  xNu  epyT
,JthFk;. rdpapd; mlu;j;jp kpfTk; Fiwthf cs;sjhy; (Gtpia tpl 30 klq;F FiwT)
,e;j Nfhs; fdkw;wJ.

· ANud];: ANud];  xU  Fspu;kpF  thAg;  ngUq;NfhshFk;.  ngupa  njhiyNehf;fpapd;
%ykhfNt  ,ijf;  fhz,aYk;.  ,J  kpfTk;  rha;e;j  Roy;  mr;irf;  nfhz;Ls;sJ.
mjdhy;  ,J  cUz;NlhLtJ  Nghy;  njupfpd;wJ.  ,jd;  mrhjhuz  rha;tpd;  fhuzkhf
,q;F Nfhil fhyKk;> Fspu; fhyKk; kpf ePz;L ,Uf;Fk;. xt;nthd;Wk; 42 Mz;Lfshf
cs;sd.

· neg;bAd;: ,f;NfhshdJ  gr;ir  epw  tpz;  kPd;  Nghd;W  fhl;rpaspf;Fk;.  #hpadpypUe;J
vl;lhtjhf cs;s ,e;jf;  Nfhs; kpfTk;  fhw;W tPrf;$ba NfhshFk;.  248 Mz;LfSf;F
xUKiw  GSl;Nlh  ,jd;  Rw;Wg;ghijiaf;  flf;fpwJ.  ,e;j  epiy  20  Mz;LfSf;Fj;
njhlu;fpwJ.  ,jw;F  13  epyTfs;  cs;sd.  mjpy;  biul;lhd;  vd;w  epyNt  ngupajhFk;
#upa kz;lyj;jpy; Nfhspd; Row;rpf;F vjpu;j;jpirapy; Rw;Wk; xNu epyT biul;lhd; MFk;.

#upa kz;lyj;jpYs;s gpw nghUs;fs;
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· vl;L  Nfhs;fisj;jjtpu  NtW rpy  nghUs;fSk;  #upaidr;  Rw;wp  tUfpd;wd.  mitAk;
#upakz;lyj;ijr; Nru;e;jitfNs MFk;.

rpWNfhs;fs; (Asteroids): nrt;thapd; Rw;Wg;ghijf;Fk; tpahodpd; Rw;Wg;ghijf;Fk; ,ilNa
xU ngupa  ,ilntsp cs;sJ. ,e;j ,ilntspapy;>  Nfhs;fs; Njhd;wpa NghJ cUthd
yl;rf;fzf;fhd ghiwj;Jz;Lfs; (xU gl;il Nghd;W fhl;rpaspf;Fk;) Rw;wp tUfpd;wd.

· ,itNa rpWNfhs;fs; vdg;gLfpd;wd. mj;ijfa Nfhs;fspNy nru]; vd;gNj kpfg;ngupa
rpWNfhshFk;. ,jd; tpl;lk; 346 fpkP MFk;. Rkhu; 50 kpypypad; Mz;LfSf;FnfhU Kiw
ek;  G+kpapd;  kPJ  rpWNfhs;  tPo;tJz;L:  mJ  10fpkP  mfyk;  nfhz;ljhf  ,Uf;Fk;.
,tw;iwAk; ngupa njhiyNehf;fpahy; k;LNk fhz KbAk;.

thy; tpz;kPd;fs; (comets):
· mjp ePs;tl;lg;ghijapy; ek; #upaidr; Rw;wptUk; J}R kw;Wk; gdp epiwe;j nghUs;fNs

thy;tpz;kPd;fs;  vdg;gLk;.  ,tw;wpd;  Rw;Wf;fhyk;  mjpfk;  MFk;.  ,it  #upaid
neUq;Fk;  NghJ>  Mtpahfp>  jiy kw;Wk;  thy;  Mfpait cUthfpd;wd.  xUrpy  ngupa
thy;  tpz;kPd;fSf;F  160  kpy;ypad;  (16  Nfhb)  fpkP  ePsKs;s  thy;  cs;sJ.  ,J
Gtpf;Fk;  $upaDf;Fk;  ,ilg;gl;l  njhiytpy;tpl  mjpfkhFk;.  gy  thy;tpz;kPd;fs;
Fwpg;gpl;l  fhy  ,ilntspapy;  kPz;Lk;  Njhd;Wgit  MFk;.  mjpy;  Xd;Wjhd;  `hyp
thy;tpz;kPd;. ,J 76 Mz;LfSf;F xU Kiw kPz;Lk; njupAk;. filrpahf 1986-y; ,J
ghu;f;fg;gl;lJ. vdNt ,J kPz;Lk; 2062-y; njupAk;.

· tpz;fw;fs;  kw;Wk;  tpz;  tPo;;fw;fs;  (meteors  and  Meteorites): #upakz;lyk;  KOtJk;
gutyhf  rpjwpf;fp;lf;Fk;  rpW  ghiwj;Jz;LfNs  tpz;fw;fs;  vdg;gLfpd;wd.  kpf  mjpf
Ntfj;Jld;  gazpf;Fk;  ,it  Gtpapd;  tspkz;lyj;ij  neUq;Fk;  NghJ>  mjd;  <u;g;G
tpirahy;  ftug;gLfpd;wd.  tUk;  topapy;>  tspkz;ly  cuha;tpdhy;  cUthFk;
ntg;gj;jpd;  fhuzkhf ,it ngUk;ghYk; vupe;JtpLfpd;wd. mit tpz;fw;fs;  vdg;gLk;.
Mdhy;  xU rpy ngupa mstpyhd tpz;fw;fs;  KOtJkhf vupahky;  fw;fshf G+kpapy;
kPz;Lk; tPo;tJz;L mit tpz; tPo;tJz;L mit tpz; tPo;fw;fs; vdg;gLfpd;wd.

Jizf;Nfhs;fs;:

· xU  Rw;Wg;ghijapy;  #upakz;lyj;jpYs;s  Nfhs;fisr;  Jizf;Nfhs;
vd;wiof;fg;gLfpd;wJ.  kdpjdhy;  cUthf;fg;gl;l  Jizf;NfhspypUe;J
NtWgLj;Jtjw;fhf>  ,aw;ifj;  Jizf;Nfhshd epytpd;  (re;jpud;)  kPJ  gLk;  xspahdJ
vjpnuhspf;fg;gLtjhy;> mij ek;khy; ghu;f;f KbfpwJ. <u;g;G tpirapd; fhuzkhf> ,it
Nfhs;fisr;  Rw;wp  tUfpd;wd.  #upakz;lj;jpYs;s  Nfhs;fSs;  Gjd;  kw;Wk;  nts;sp
Nfhs;fisj; jtpu kw;w midj;jpw;Fk; epyTfs; cs;sd.

fh];kpf; Mz;L

nehbf;F  250  fp.kP  (kzpf;F  9  ,yl;rk;  fp.kP)  Ntfj;jpy;  ghy;ntsp  tpjPiar;  Rw;wptu  G+kp
vLj;Jf;nfhs;Sk; fhyk; fh];kpf; Mz;L vdg;gLk;.,J 225 kpy;ypad; Gtp Mz;LfSf;F rkk;.

Rw;wpaf;fj; jpirNtfk;

· ,aw;ifj;  Jizf; Nfhs;fs; Nfhs;fisr; Rw;wp  tUtijg;gw;wp  ehk;  Kd;dh;  mwpe;Njhk;.
Nfhspw;Fk;  Jizf;Nfhspw;Fk;  ,ilNa  <u;g;G  tpir  nray;gLfpwJ.  jw;fhyj;jpy;  gy
nraw;iff;Nfhs;fs;  G+kpapd;  Rw;W  tl;lg;ghijapy;  nrYj;jg;gLfpd;wd.  1956-  y;
nrYj;jg;gl;;l  ];Gl;dpf;  vd;w  nraw;iff;NfhNs  Kjd;Kiwahf  nrYj;jg;gl;l
nraw;ifahd  Jizf;Nfhs;  MFk;.  ,e;jpah  jdJ  Kjy;  nraw;iff;  Nfhshd
Mupag;gl;lhit Vg;uy; 19> 1975- y; nrYj;jpaJ. nraw;iff;Nfhs;fs; rpy E}W fpNyhkPl;lu;
cauj;jpy; G+kpiar; Rw;wp tUk; tifapy; tpz;zpy; nrYj;jg;gLfpd;wd. ,e;j cauj;jpy;
fhw;wpdhy;  Vw;gLk;  cuha;T  Gwf;fzpf;fj;jf;fjhf  ,Uf;Fk;.  ,e;j  cauj;jpw;F  vLj;Jr;
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nrd;w  gpd;G>  nraw;iff;Nfhspw;F  xU  fpilkl;lj;  jpirNtfj;ij  mspj;jhy;  mJ
fpl;lj;jl;l xU tl;l tbt Rw;Wg;ghijapy; ,aq;Fk;.

· NfhspypUe;J  xU  eph;zapf;fg;gl;l  cauj;jpy;>  nraw;iff;Nfhs;  xd;W  tl;lg;ghijapy;
Rw;wptUtjw;F  mjw;F  mspf;fg;gLk;  fpilkl;lj;  jpirNtfk;  Rw;wpaf;fj;  jpirNtfk;
vdg;gLk;.

· xU  nraw;iff;Nfhs;fspd;  Rw;wpaf;fj;  jpirNtfk;  vd;gJ  mJ  GtpapypUe;J  cs;s
cauj;ijg; nghWj;jJ G+kpf;F ve;j mstpw;F mUfpy; cs;sNjh me;j mstpw;F mjd;
Ntfk;  mjpfkhf  ,Uf;f  Ntz;Lk;.  200  fp.kP  njhiytpy;  cs;s nraw;iff;Nfhs;  xd;W
fpl;lj;jl;l  27>400  fp.kP/kzp  Ntfj;jpw;Fk;  rw;W  mjpfkhd
Ntfj;Jld;  ,aq;f  NtzLk;.   mt;thW ,aq;Fk;NghJ mJ 24  kzp  Neuj;jpy;  G+kpia
Rw;wptUk;.  Gtpapd;  Row;rpf;fhyKk;  24  kzpahf  ,Ug;gjhy;>  me;j  nraw;ifNfhshdJ
Gtpapd;  gug;gpw;F  Nky;  xNu  ,lj;jpy;  ,Ug;gJ  Nghy;  Njhd;Wk;  ,t;thwhf>  Gtpiag;
nghWj;J  xNu  epiyapy;  ,Ug;gjhy;>  ,t;tif  nraw;iff;  Nfhs;fSf;F  Gtpepiy

nraw;iff;Nfhs;fs;  vd;W  ngau;.  Rw;wpaf;fj;  jpirNtfj;ij  (v) gpd;tUk;
tha;ghl;bd;idf; nfhz;L fzf;fplyhk;;:

V= ,q;F

G= <u;g;gpay; khwpyp =6.67×10-11 epk-P2 fpfp-2

M= Gtpapd; epiw = 5972×10-24fpfp

R= Gtpapd; Muk; =6371 fpkP
h=Gtpg;gug;gpypUe;J nraw;iff;Nfhspd; cauk;

Ez;  <u;g;G  vd;gJ nghUs;fs;  my;yJ kdpju;fs;  vilaw;W ,Ug;gJNghy;  Njhd;Wk;  epiy
MFk;.  tpz;ntsp  tPuu;fSk;>  xU  rpy  nghUs;fSk;  tpz;ntspapy;  kpjf;Fk;NghJ>  Ez;
<u;g;gpd; tpisTfis ehk; mwpayhk;. Ez; <h;g;G vd;why; kpfr;rpwpa <u;g;G vd;W nghUs;gLk;.

nraw;iff;Nfhs;fspd; Rw;Wf;fhyk;

· Gtpia xU Kiw KOikahf Rw;wp  tu xU nraw;iff;Nfhs;  vLj;Jf;nfhs;Sk; fhyk;
Rw;Wf;fhyk; vdg;gLk;.

Rw;Wf;fhyk; T = fle;j njhiyT
Rw;wpaf;fj; jpirNtfk;

vd; kjpg;ig gpujpapl>

midj;J  tpz;kPd;fSk;  fpof;fpypUe;J  Nkw;fhf  efu;tJ  Nghy;  Njhd;wpdhYk;  XNu  xU
tpz;kPd; kl;Lk; efuhky; cs;sJNghy; njupAk;. mJ Jut tpz;kPd; vd;W miof;fg;gLfpwJ.
epiyahf mike;Js;s Gtpspd; Roy; mr;rp;w;F Neuhf mike;jpUg;gjhy;> JUt tpz;kPd; xNu
,lj;jpy; cs;sJ Nghy; Njhd;WfpwJ. Gtpapd; njw;F miuf;Nfhsj;jpypUe;J Jut tpz;kPd;
njhptjpy;iy.
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 nfg;supd; tpjpfs;

· 1600 fspd; njhlf;fj;jpy; N[hfd]; nfg;su; Nfhs;fspd; ,af;fj;jpw;fhd %d;W tpjpfis
ntspapl;lhh;. mtu; jkJ topfhl;bahd ilNfh gpuhNf vd;gtuhy;> ftdkhf Nfu;f;fg;gl;l
jfty;fspd;  %yk;  R+upa-ika  mikg;gpd;  mbg;gilapy;  %d;W  tpjpfisf;  $wpdhh;.
Nfhs;fspd;  ,af;fj;jpw;fhd  nfg;supd;  fUj;Jfs;  ,g;NghJ  xg;Gf;nfhs;sg;gltpy;iy
vdpDk;>  mtuJ Nfhs;fs; kw;Wk;  Jizf; Nfhs;fspd;  ,af;fj;ijg;  gw;wpa kpfr;rupahd
fzpg;ghFk;. mit fPNo jug;gl;Ls;sd.

Kjy; tpjp- ePs;tl;lq;fspd; tpjp

· #upadpd;  ikak;  xU Ftpaj;jpy;  cs;sthW>  ePstl;lg;  ghijapy;  Nfhs;fs;  #upaidr;
Rw;wp tUfpd;wd.

,uz;lhtJ tpjp – rk gug;Gfspd; tpjp

· Nfhspd;  ikaj;ijAk;  #upadpd;  ikaj;ijAk;  ,izf;Fk;  fw;gidf;  NfhL>  rk
fhyq;fspy; rk gug;Gfisf; flf;fpwJ.

%d;whtJ tpjp – xj;jpirTfspd; tpjp

· ve;j ,U Nfhs;fSf;Fk;> Rw;Wf;fhyq;fspd; ,Ukbfspd; tpfpjk; #upadpypUe;J mtw;wpd;

ghjpasT Ngur;Rfspd; (major axis) Kk;kbfspd; tpfpj;jpw;Fr; rkk;.

 gd;dhl;L tpz;ntsp ikak;

· tpz;ntsp  tPuh;fs;  jq;Ftjw;fhd  xU  ngupa  tpz;ntspf;fyNk  gd;dhl;L  tpz;ntsp
ikak;  (g.tp.ik)  MFk;.  mJ  jho;thd  Gtptl;lg;ghijapy;  Rkhh;  400 fP.kP  njhiytpy;
,aq;FfpwJ. mJ xU mwptpay; Ma;tfkhfTk; nray;gLfpwJ. mjd; Kjy; gFjp 1998 –
Mk;  Mz;by;  Rw;Wg;ghijapy;  epiyepWj;jg;gl;lJ  mjd;  Kf;fpag;gFjpfspd;  fl;Lkhdk;
2011-y;  Kbf;fg;gl;lJ.  tpz;zpYs;s  nghUs;fspy;  ntWk;  fz;zhy;  ghu;f;fg;glf;$ba>
kdpjdhy; cUthf;fg;gl;;l ngupa nghUs; ,JNt MFk;. ,k;ikaj;jpw;Fk; Kjd; Kjyhf
2000-  Mk;  Mz;Ljhd;  kdpju;fs;  nrd;wdu;.  mjd;  gpwF>  xUnghOJk;  mjpy;  kdpju;fs;
,y;yhky;  ,Ue;jJ  ,y;iy.  xU  Fwpg;gpl;l  ehspy;  Fiwe;jJ  MW  kdpju;fs;  mq;F
,Ug;ghu;fs;.  jw;Nghija  jpl;lg;gb  2024-k;  Mz;Ltiu  gd;dhl;L  tpz;ntsp  ikakhdJ
,af;fg;gLk;  vd;Wk;>  Njitg;gl;lhy;  2028  tiu  ,af;fg;glyhk;  vd;Wk;  $wg;gLfpd;wJ.
mjd;  gpwF  mJ  Rw;Wg;ghijapypUe;J  tpyf;fpf;nfhs;sg;glyhk;  my;yJ  mjd;  rpy
gFjpfs; tUq;fhy tpz;ntsp ikaq;fSf;Fg; gad;gLj;jg;glyhk;.

gd;dhl;L tpz;ntsp ikaj;jpd; gad;fs;

· mnkhpf;f  tpz;ntsp  epWtdkhd  ehrhtpd;  ghu;itapy;  fPo;f;fz;l  topfspy;  gd;dhl;L
tpz;ntsp ikak; ekf;F gyid mspj;Js;sJ.(my;yJ tUq;fhyq;fspy; mspf;ff;$Lk;).

ePu; Rj;jpfupf;Fk; Kiwfs;

· gd;dhl;L  tpz;ntsp  ikaj;jpy;  gad;gLj;jpAs;s  njhopy;El;gj;ijf;  nfhz;L  jz;zPu;j;
jl;LghL  cs;s  ,lq;fspy;  Nkk;gLj;jg;gl;l  ePh;  tbfl;Ljy;  kw;Wk;  Rj;jpfupf;Fk;
Kiwfisg; ngwyhk;. jz;zph;j; jl;Lg;ghL epiwe;j ,lq;fspy; thOk; kf;fSf;F capu;

fhf;Fk;  topKiwahf  ,J  ,Uf;ff;  $Lk;.  gd;dhl;L  tpz;ntsp  ikaj;jpw;fhf  (ISS)
cUthf;fg;gl;l  ePu;  kPl;G  mikg;G  (WRS) kw;Wk;  Mf;rp[d;  cUthf;Fk;  mikg;G  (OGS)
Mfpait> <uhf; ehl;by;> Rj;jkhd FbePu; ,y;iy vd;gjhy;> fhg;ghw;wp mtu;fis kPz;Lk;
mq;F tho toptif nra;Js;sd.
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fz;izj; njhlUk; njhopy;El;gk;

· Ez;  <u;g;G  epiyapy;  Ma;Tfisr;  nra;tjw;fhf  cUthf;fg;gl;l>  fz;izj;  njhlUk;
fUtp gy Nyrh; mWit rpfpr;irfspy; gad;gl;Ls;sJ. ,af;ff;FiwghL kw;Wk; Ngr;rpy;
FiwghLs;stu;fSf;F  ,e;j  fz;izj;  njhlUk;   njhopy;El;gkhdJ  ntFthfg;
gad;gLfpwJ.  vLj;Jf;fhl;lhf>  jPtpu  ,af;ff;  FiwghLs;s  xU  Foe;ij>  md;whl
nray;ghLfis nra;J nfhz;L ahiuAk; rhu;e;jpuhj tho;f;ifia tho ,aYk;.

jhdpaq;fp iffs; (robotic arms) kw;Wk; mWit rpfpr;irfs;

· mWit rpfpr;ir %yk; mfw;w ,ayhj fl;bfis (v.fh> %isf; fl;bfs;) ePf;Ftjw;Fk;

kpfj; Jy;ypakhd Kiwapy; cly;jpR Ma;T nra;tjw;Fk; (biopsy), gd;dhl;L tpz;ntsp
ikaj;jpy;  Muha;r;rpf;Fj;  Jizahf  ,Ug;gjw;fhf  cUthf;fg;gl;l>  jhdpaq;fp  iffs;
ngupJk;  cjTfpd;wd.  ,j;jifa  fUtpfshy;  kpfj;Jy;ypakhd  Kiwapy;  cly;  jpR
Ma;Tfisr; nra;a KbAk; vd;W ,ij cUthf;fpath;fs; $Wfpd;wdu;.

· ,tw;iwj;  jtpuTk;  ,d;Dk;  gy  topfspy;  gd;dhl;L  tpz;ntsp  ikaj;jpy;
Nkw;nfhs;sg;gLk;  Ma;Tfs;  ekf;F  gaDs;sjha;  mikfpd;wd.  mitahtd:
Nkk;gLj;jg;gl;l  jLg;G+rpfis  cUthf;Fjy;>  khu;gfg;  Gw;WNehiaf;  fz;lwpjy;  kw;Wk;
rpfpr;ir>  mZfKbahf  gFjpfSf;Fs;  nry;tjw;fhd  kPnahypf;  fUtpfs;  cs;spl;l
,d;Dk; gy.

gd;dhl;L tpz;ntsp ikaKk; gd;dhl;L $l;LwTk;

· gd;dhl;L  tpz;ntsp  ikaj;jpd;  mwptpay;  rhjidfSf;F  rw;Wk;l  Fiwahj  rhjid
vd;dntd;why;  ,e;j  ikaj;ij  cUthf;Ftjw;Fj;  Njitg;gl;l  gd;dhl;L  xj;Jiog;G
MFk;.  gd;dhl;L  tpz;ntsp  ikaj;ij  ,af;Ftjw;Fk;>  guhkupg;gjw;Fk;  16  ntt;ntW
ehLfspd;  Ie;J  tpz;ntsp  epWtdq;fspd;   xj;Jiog;G  Njitg;gLfpd;wJ.

me;epWtdq;fshtd NASA  (mnkupf;fh) Roskosmos  (u~;ah)> ESA (INuhg;gh)>  JAXA
([g;ghd;)> CSA  (fdlh)>  ngy;[pak;>  gpNurpy;  nld;khh;f;>  gpuhd;];>  n[u;kdp>  ,j;jhyp>
`hye;J>  ehu;Nt>  ];ngapd;>  RtPld;>  Rtpl;ru;yhe;J  kw;Wk;  ,q;fpyhe;J  Mfpa  ehLfSk;
,e;jf; $l;likg;gpy; cs;sd.
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myF 2
#hpaf; FLk;gKk; GtpAk;

mwpKfk;:

· Nkff;;  $l;lk;  ,y;yhj  njspthd  ,utpy;  ePq;fs;  nkhl;ilkhbapNyhb  my;yJ  cq;fs;
tPl;bd; Kw;wj;jpNyh xa;ntLj;Jz;lh? Mk; vdpy;> ,uT thdpy; xsph;fpd;w el;rj;jpuq;fs;
vz;zpf;ifapy;  mjpfhpg;gij  Nghd;W  fhl;rpaspfpwJ.  ehk;  fhZk;  ,e;j  xsph;fpd;w
el;rj;jpuq;fs;  Nguz;lj;jpd;  xU  gFjpahFk;.  ,t;NghJ  ehk;  Nguz;lk;>  el;rj;jpuq;fs;>
Nfhs;fs;  kw;Wk;  gytw;iwg;  gw;wpAk;  fye;Jiuahlyhk;.  Nguz;lk;  vd;gJ  mz;lq;fs;>
el;rj;jpuq;fs;>  Nfhs;fs;  kw;Wk;  gpw  gUg;nghUl;fisAk;>  Mw;wiyAk;  nfhz;Ls;s  xU
gue;j Kbtw;w thd; ntspg; gFjpfshFk;.

Gtpapd; Njhw;wk; gw;wpaf; Nfhl;ghL:

· Gtpapd;  Njhw;wk;  Fwpj;j  Mjhukhf  gy Nfhl;ghLfs;  cs;sd.  Gtpapd;  Njhw;wk;  gw;wpa

Ke;ija gpugykhd thjq;fspy; n[h;kd; Nguhrpah; ,k;khDNty; fhd;l; (Immauel Kant)
vd;gtUilaJk;  xd;whFk;.  ,ij  1796  Mk;  Mz;L  fzpj  Nkij  yhg;Ny]; (Laplace)
GJg;gpj;jhh;.  ,J  neGyhh;  fUJNfhs;  (Nebular  Hyupothesis)  vd  mwpag;gl;lJ.  ,jd;
gb nkJthf RoYk; ,sk; #hpaDld; njhlh;Gila nghUl;fspd; Nkff; $l;lj;jpypUe;J
Nfhs;fs;  cUthfp  ,Uf;fyhk;.  Gtpapd;  Njhw;wj;ijg;  gw;wpa  mfj;jpus;T  Nfhl;ghl;il

(Accretion  Theory) ypl;by;ld; (Lyttleton) vd;gth;  Kd;itj;jhh;.  ,e;j  Nfhl;ghl;bd;  gb
Njhuhakhf 4.6 gpy;ypad; Mz;LfSf;F Kd;G> #hpa kz;lykhdJ #hpa neGyh vd;W
miof;fg;gLk; J}rp kw;Wk; thAf;fs; epiwe;j Nkff; $l;lkhf ,Ue;jJ.

· ,e;j  #hpa  neGyh  Rod;w  NghJ  <h;g;G  tpirahdJ  nghUl;fis  jfh;j;J  #hpaf;
FLk;gj;jpd; ikaj;jpy; #hpaid cUthf;fpaJ. #hpad; cUthdJk; kPjKs;s nghUl;fs;
,Wfj;  njhlq;fpd.  rpwpa  Jfs;fs;  <h;g;G  tpirahy;  xd;Wld;  xd;W  ,ize;J  nghpa
Jfs;fshf khwpd.

kzpf;F 62.764.416 fp.kPl;lh; Ntfj;jpy; nry;Yk; thNa[h; 2 Ma;Tf; fyk;> ekJ ,uT
thdj;jpy;  mjpf  xspUk;  el;rj;jpukhd  rphpa];ia  fle;J  nry;y  2>96>000
Mz;LfSf;F Nky; vLj;Jf; nfhs;syhk;.

· #hpaf;fhw;W  Gtp  Nghd;w  Nfhs;fs;  cUthff;  fhuzkhfpa  nghpa  ghiwg;  nghUl;fis
tpl;L  tpl;L  i`l;u[d;  kw;Wk;  P̀ypak;  Nghd;w ,yFthd jdpkq;fis ikag;gFjpapy;
,Ue;J ntspNaw;wpaJ. Mdhy; njhiytpy;>  #hpaf;  fhw;Wfs; ,yFthd $Wfspd;  kPJ
Fiwthd jhf;fj;ij Vw;gLj;jpajhy; mitfs; ,ize;J nghpa thA ngUq;Nfhs;fshf
cUthfpd.  ,t;thW  Nfhs;fs;>  Jizf;Nfhs;fs;>  FWq;Nfhs;fs;>  thy;el;rj;jpuq;fs;
Nghd;wit cUthfpd.

· fdkhd  jdpkq;fs;  xd;Nwhnlhd;W  Nkhjp  ,Wfp  Kjypy;  Gtpapd;  cl;fU  cUthdJ.
fdkhd  jdpkq;fs;  ikaj;ij  Nehf;fp  %o;fpaNghJ>  nky;ypa  jdpkq;fs;  NkNyhl;il
cUthf;fpaJ.  ,e;Neuj;jpy;  Gtpapy;  fhe;jg;Gyk;  cUthfpaJ.  Gtpapd;  <h;g;Gtpir  rpy
thAf;fis fth;e;jjhy; Gtpf;F Nky; tspkz;lyk; cUthfpaJ.

Nguz;lj;jpd; Njhw;wk; gw;wpa etPdf;Nfhl;ghL:

· Nguz;lj;jpd; Njhw;wk; gw;wpa kpf Kf;fpakhd Nfhl;ghl;il ngU ntbg;Gf; Nfhl;ghL (Big
Bang  Theory) vd;fpNwhk;.  ,J tphptilAk;  Nguz;lk;  fUJNfhs; (Expanding  Universe
Hypothesis)  vd;Wk;  miof;fg;gLfpwJ. 1927 Mk; Mz;by; ngy;[pa thdpayuhd mNg

[hh;[; Nykl;Nu (Abbe Geotge Lemaitre) Nguz;lj;jpd; Njhw;wk; gw;wpa Nfhl;ghl;il Kjd;

Kjypy;  Kd;itj;jhh;.  vl;tpd;  `g;gps; (Edwin  Hubble) vd;gth;  Nguz;lk;  tphptile;J

nfhz;bUg;gjw;fhd Mjhuq;fis Kd; itj;jhh;. ,ij ngUntbg;Gf; Nfhl;ghL (The Big
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Bang  Theory) vd;Wk;  miof;fpNwhk;.  ,f;Nfhl;ghl;bd;  gb  13.75  gpy;ypad;  Mz;LfSf;F
Kd;G  Nguz;lk;  cUthfp  tphptilaj;  njhlq;fpaJ.  kpf  tpiuthf  tphptilAk;  gYhd;
Nghy vyf;l;uhidtpl rpwpa mstpy; ,Ue;J jw;Nghija mstpw;F xU nehbg; nghOjpy;
ngUfpaJ.

· Nguz;lj;jpypUe;J  gUg;nghUl;fs;  ngUk;  rf;jpAld;  midj;Jj;  jpirfspYk;  ntspNa
tPrg;gl;ld.  ,r;nray;ghl;bdhy;  gy  FOf;fshf  cUthd  el;rj;jpuq;fisNa  ehk;
mz;lq;fs;  vd;fpNwhk;.  Xh;  mz;lk;  gpy;ypad;  fzf;fhd  el;rj;jpuq;fs;>  el;rj;jpu

vr;rq;fs;>  el;rj;jpu  thAf;fs;.  J}R  kw;Wk;  Gyg;glhj  nghUl;fis  (Dark  matter)
cs;slf;fpAs;sJ.  Nfyf;]p  (mz;lk;)  vd;w  nrhy;  Nfyf;]pah  vd;w  fpNuf;f
nrhy;ypUe;J  ngwg;gl;lJ.  Nfyf;]p  vd;why;  ghy;top  vd;W  nghUs;.  ghy;top  mz;lk;
vd;gJ ek; #hpa FLk;gk; mike;Js;s xU mz;lkhFk;.

mz;lq;fs; %d;W ngUk; tbtq;fis nfhz;Ls;sJ.

1. RUs; tbt mz;lk; (Spiral Galaxies):
,J el;rj;jpuq;fs;>  thAf;fs;>  kw;Wk;  J}Rfshyhd  jl;ilahd  kw;Wk;  RoYk;  tl;l
tbtj;ijf;  nfhz;Ls;sJ.  ,jd;  ikaj;jpy;  el;rj;jpuq;fs;  Ftpe;jpUg;gjhy;  ,jid

‘tPf;fk;” (Bulge) vd;fpNwhk;. ghy;top kz;lykl; kw;Wk; Md;l;NuhkPlh (Andraomeda)
mz;lk; Mfpait RUs; tbt mz;lq;fs; MFk;.

2. ePs; tl;l mz;lk; (Elliptical Galaxies):
,J  Fiwthd  thAf;fs;  nfhz;l  tajhd  el;rj;jpuq;fisf;  nfhz;Ls;sJ.
nk];]pah; 89 mz;lkhdJ xU ePs;tl;l mz;lkhFk;.

3. xUq;fw;w mz;lk; (Irregular Galaxies)
,J  mjpf  mstpy;  J}Rf;fSk;  thAf;fSk;  epiwe;j  ,sikahd  mz;lhFk;.  ,J

kpfTk; gpufhrkhdJ. vLj;Jf;fhl;L> nghpa Nknfy;ydpf; (Magellanic) Nkfk;.

· njhlf;fj;jpy;  Nguz;lk;  Mw;wyhy;  kl;LNk  epiwe;jpUe;jJ.  ,e;j  Mw;wy;fs;  rpy
Jfs;fshf  khwpd.  ,J  i`l;u[d;  kw;Wk;  P̀ypak;  Nghd;w  Nyrhd  mZf;fshf
khwpaJ.  ,e;j  mZf;fs;  xd;wpize;J  mz;lq;fshfTk;>  gpd;dh;  el;rj;jpuq;fshfTk;
kw;Wk; gpw jdpkq;fshfTk; Njhd;wpd. ,J nghJthf Vw;Wf; nfhs;sg;gl;l Nguz;lj;jpd;
Njhw;wk; gw;wpa fUj;jhf mwptpay; mwpQh;fshy; kjpg;gplg;gl;Ls;sJ.

· thdpayhsh;fspd; fUj;Jg;gb ehk; fhz;fpd;w mz;lq;fs;> el;rj;jpuq;fs; kw;Wk; Nfhs;fs;
Nghd;wit  Nguz;lj;jpd;  4  rjtPj  gFjp  kl;LNkahFk;.  Nguz;lj;jpy;  kPjk;  cs;s  96
rjtPj nghUl;fis ehk; fhzNth my;yJ vspjpy; Ghpe;J nfhs;sNth ,aytpy;iy.

· <h;g;G  Gy  xsptpyfy; (Gravitational  lensing) vd  miof;fg;gLk;  Gjpa  msit El;gk;
Nguz;lj;jpd; taJ kw;Wk; Gyg;glhj Mw;wypd; typik Mfpatw;iw cWjpg;gLj;jpaJ.

· Nguz;lj;jpd; tphpthf;fk; Gyg;glhj Mw;wypdhy; Jhpjg;gLj;jg;gLfpwJ. tpQ;Qhdpfs; <h;g;G
Gy  xsptpyfiyg;  gad;gLj;jp  gpufhrkhd  xU  nray;gLk;  mz;lj;jpypUe;J  Gtpf;Fg;
gazpj;j  xspapd;  J}uj;ijAk;  kw;Wk;  mz;l  tphpthf;fj;jpd;  rpy  tptuq;fisAk;
fz;lwpe;jdh;.

el;rj;jpuq;fs; kw;Wk; el;rj;jpuq;fspd; $l;lk;:

· el;rj;jpuq;fs;  vd;gJ  Ra  ntspr;rk;  kw;Wk;  ntg;gj;ij  nfhz;litahFk;.  Gtpf;F  kpf
mUfpy;  cs;s  el;rj;jpuk;  #hpad;  MFk;.  #hpaid  tpl  kpfTk;  gpufhrkhd  el;rj;jpuk;

rphpa]; (Sirius)  MFk;.  #hpaDf;F  kpf  mUfpy;  fhzg;gLk;  el;rj;jpuk;  gpuhf;]pkh

nrd;lhhp (Proxima  centauiri)  MFk;.  NghJkhd msT J}Rfs;  kw;Wk;  thAf;fs;  <h;g;Gr;
rf;jpapdhy;  xd;whf  gpize;J  el;rj;jpuq;fs;  cUthfpd;wd.  xU  el;rj;jpuk;  tho;ehspy;
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nghpa rptg;G el;rj;jpuk;> ntz; Fs;s el;rj;jpuk;> epA+l;uhd; el;rj;jpuk; kw;Wk; fUe;Jis
Nghd;w tbtq;fshf khw;wk; milfpwJ.

· el;rj;jpu  $l;lk; (Constellation) vd;gJ  thdj;jpy;  xU  Fwpg;gpl;l  tbtj;ij
cUthf;Ffpd;w  epiyahd  el;rj;jpu  $l;l  mikg;ghFk;.  1929  Mk;  Mz;by;>  rh;tNjr

thdpay;  xd;wpak; (International  Asronomical  Unit),  88  el;rj;jpu  FOf;fs;  cs;sjhf

mjpfhug;G+h;tkhf Vw;Wf; nfhz;Ls;sJ. ,jw;F Kd;dh; jhykp (Ptolemy) jd;Dila my;

Nkf];l; (Almagast) vd;w  Gj;jfj;jpy;  44  el;rj;jpu  $l;lq;fs;  cs;sjhf
gl;baypl;Ls;shh;.

Nguz;lk;  tphptiltijAk;  kw;Wk;  tphptilAk;  Ntfk;  mjpfhpg;gijAk;  fz;lwpe;jjpdhy;  rTy;

nguy;  kl;lh; (Saul  Permutter,  Smith and Adam  Riess)  gpnua;d;  ];kpj;  kw;Wk;  Mlk; nua;];
,e;j %d;W mwptpayhsh;fSk; ,aw;gpaYf;fhd Nehgy; ghpir (2011) ngw;wdh;.

· ch;rh Nk[h; (Ursa Major) vd;w el;rj;jpuf; $l;lj;ij tl miuf; Nfhsk; kw;Wk; njd;

miuf; Nfhsj;jpd; rpy gFjpfspy; fhzyhk;. ch;rh Nk[h; (ursa major) vd;why; yj;jPd;
nkhopapy; nghpa fub (big bear) vd;W nghUs;.

#hpaf; FLk;gk;:

· #hpaf;FLk;gk;  vd;gJ  eLtpy;  xU  el;rj;jpuKk;  mijr;Rw;wp  tyk;  tUk;  vl;LNfhs;fs;>
Jizf;Nfhs;fs;>  rpwpaf;  Nfhs;fs;>  thy;  el;rj;jpuq;fs;  Nghd;wtw;iwf;  nfhz;l  xU
mikg;ghFk;.  Gjd;>  nts;sp>  Gtp>  nrt;tha;>  tpahod;>  rdp>  ANud];>  neg;bA+d;  Mfpa
vl;L Nfhs;fSk; #hpaid ePs;tl;lghijapy; Rw;wptUfpd;wd. ngUk;ghyhd el;rj;jpuq;fs;
Nfhs;fis  nfhz;Ls;sd.  vdNt  gpy;ypad;  fzf;ffhd  #hpa  FLk;gq;fs;  ghy;top
mz;lj;jpy;  fhzg;gLfpd;wd.  xU  #hpaf;  FLk;gj;jpy;  xd;Wf;F  Nkw;gl;l  el;rj;jpuq;fs;
fhzg;glyhk;.  ,uz;L  el;rj;jpuk;  nfhz;Ls;s  #hpa  FLk;gj;ij  ,uz;L  el;rj;jpuf;
FLk;gk;  vd;Wk;  %d;W  my;yJ  gy  el;rj;jpuq;fis  nfhz;Ls;s  #hpa  FLk;gj;ij  gy
el;rj;jpuf;  FLk;gk;  vd;Wk;  miof;fpNwhk;.  ek;  #hpa  FLk;gk;  ghy;  top  mz;lj;jpd;
ntspg;Gw  Roypy;  mike;Js;sJ.  ekJ  #hpaf;  FLk;gk;  ghy;top  mz;lj;jpd;
ikaj;jpypUe;J  xU  kzp  Neuj;jpw;F  8.28>000  fp.kPl;lh;  Ntfj;jpy;  Rw;WfpwJ.  ekJ
#hpaf;FLk;gk;  ,e;j  mz;lj;ijr;  Rw;wptu  vLj;Jf;;  nfhs;Sk;  fhyk;  230  kpy;ypad;
Mz;Lfs; MFk;.

· ekJ  #hpaf;  FLk;gk;  Rkhh;  4.6  gpy;ypad;  tUlq;fSf;F  Kd;G  cUthdjhf
ek;gg;gLfpwJ.  neg;bA+dpd;  ePs;tl;lg;ghijapy;  ,Ue;J  njhlq;Fk; “Fa;g;gh;  kz;lyk;”
(Kuiper  belt) ,jDs; mlq;Fk;.  ,J gdpf;fl;bfshy; Md mlh;j;jp  Fiwthd tisak;
MFk;.  ,J  FWq;Nfhshd  g;Sl;Nlhit  tpl  rpwpajhFk;.  ,e;j  Fag;gh;  kz;lyj;jpw;F
mg;ghy;  Ch;l;  Nkfq;fs;  fhzg;gLfpd;wd.  ,e;j  kpfg;nghpa  Nfhs  tbt  XL  Nghd;w
mikg;ghdJ  ek;Kila  #hpa  FLk;gj;ijr;  #oe;Js;sJ.  ,J  ,Jtiu  Neuhf
fz;lwpag;gltpy;iy.  Mdhy;  rpy  fzpj  khjphpfs;  kw;Wk;  mq;fpUe;J  tUk;
thy;el;rj;jpuq;fis fz;lwpe;jjpd; mbg;gilapy; ,J ,Ug;gJ fzpf;fg;gl;Ls;sJ.

· Ch;l; Nkfk; tpz;ntsp gdp Jfs;fshy; MdJ. ,J ekJ #hpaid 1.6 xsp Mz;Lfs;
J}uj;jpy;  ,Ue;J  Rw;WfpwJ.  ,e;j  XL kpfTk;  mlh;j;jpahd nghUl;fshy;  MdJ.  ,jd;
mlh;j;jp  5>000  thdpay;  myfpypUe;J 100>000  thdpay;  myF tiuahFk;.  xU thdpay;
myF vd;gJ #hpaDf;Fk;  Gtpf;Fk;  ,ilgl;l J}uk;  my;yJ 150 kpy;ypad; fpNyhkPl;lh;
MFk;. Ch;l; NkfkhdJ #hpadpd; Gtp<h;g;G rf;jpapd; vy;iyahFk;. ,e;j vy;iyapy; Rw;wp
tUk; tpz;nghUl;fs; ,e;j ,lj;jpy; jpUk;gp #hpaid Nehf;fpr; nry;Yk;.

· ekJ  #hpa  FLk;gj;jpy;  163  fz;lwpag;gl;l  Jizf;Nfhs;fs;  cs;d.  ,d;Dk;  gy
Jizf;Nfhs;fs;  kdpjd;  fz;Lgpbj;J  mq;fPfhuj;jpw;fhf  fhj;jpUf;fpd;wd.  vl;L
Nfhs;fspy; Gjd; kw;Wk; nts;sp jtpu kw;wit midj;jpw;Fk; Jizf;Nfhs;fs; cs;sd.
tpahoDk;> rdpAk; kpf mjpf msT Jizf;Nfhs;fisf; nfhz;Ls;sd.
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#hpad;:

· ekJ  #hpaf;  FLk;gj;jpd;  ikag;  gFjpapy;  #hpad;  fhzg;gLfpwJ.  ,J  xU  ntg;gkhd
vhpthAf;fshy;  Md  ge;J  Nghd;w  mikg;Gila  kQ;rs;  epw  FW  el;rj;jpuk;  MFk;.
,jDila  <h;g;G  rj;jpahdJ  KO  mikg;igAk;  mjDld;  <h;j;J  kpfg;nghpa
Nfhs;fspypUe;J  kpfr;rpwpa  tpz;ntsp  rpijTfs;  tiu  mjd;  tl;lg;ghijapy;  ,aq;f
itf;fpwJ.  #hpadpy;  fhzg;gLk;  kpd;rf;jpahdJ  xU  fhe;jGyj;ij  jd;idr;Rw;wp
cUthf;FfpwJ. ,e;j fhe;jg;GykhdJ #hpaf; FLk;gk; topahf #hpaf; fhw;why; vLj;Jr;
nry;yg;gLfpwJ.

#hpadpd; mikg;G:

· #hpadpd; 70.6% i`l;u[d; kw;Wk; 27.4% `Pypaj;jhy; MdJ. #hpad; <h;g;G tpirahy;
kpf  mjpfsT  gUg;nghUl;fis  xd;wpizj;J  mstw;w  mOj;jj;ijAk;  kw;Wk;
ntg;gepiyiaAk;  mjd;  ikag;  gFjpapy;  cUthf;FfpwJ.  #hpadpd;  cl;Gwj;jpy;  %d;W

Kjd;ikahd mLf;Ffs; cs;sd. mit cl;fU (Cote), fjph;tPr;R kz;lyk; (Radiative
Zone) kw;Wk; ntg;g ckpo;T Row;rp kz;lyk; (Convective Zone) MFk;. #hpadpd; ika
gFjpapy;  fhzg;gLk;  cl;fU  kpf  ntg;gkhd  gFjp  MFk;.  ,q;F  eilngWk;  mZf;fU
,izT  Ntjptpid  #hpaDf;F  mjpf  Mw;wiy  nfhLf;fpwJ.  ,jw;F  mLj;J
ntspg;Gwj;ij  Nehf;fp  mike;j  mLf;if  fjph;tPr;R  kz;lyk;  vd;fpNwhk;.  ,e;j  mLf;F

KOtJk;  Mw;wyhdJ  Nghl;lhd;fs; (photons)  %yk;  ntg;gf;  fjph;fis  vLj;Jr;
nry;tjhy; ,e;j mLf;if fjph;tPr;R kz;lyk; vd;fpNwhk;. #hpadpy; fhzg;gLk; %d;whtJ
kw;Wk; filrp mLf;if ntg;g ckpo;T Row;rp kz;lyk; vd;fpNwhk;. ,e;j mLf;fpy; ntg;g
Mw;wy; Row;rp topahf Mjpf;fk; nrYj;Jtjhy; ,jid ntg;g ckpo;T Row;rp kz;lyk;
vd;fpNwhk;.  #hpadpd;  cl;gFjpf;Fk;  #hpa  tspkz;lyj;jpw;Fk;  ,ilg;gl;l

vy;iyg;gFjpia  xsp  kz;lyk; (Photosphere) vd  miof;fpNwhk;.  ,ij  jhd;  ehk;
#hpadpd; ‘Nkw;gug;G’ Mf fhz;fpNwhk;.

· #hpaDf;F  tspkz;lyk;  cz;L  #hpa  tspkz;lyj;jpd;  fPo;g;gFjpia  tz;zf;Nfhsk;

(Chromosphere) vd miof;fpNwhk;. ,e;j nrhy; fpNuf;f nkhopapypUe;J ngwg;gl;ljhFk;.

fpNuf;f nkhopapy;  FNuhNkh (Chroma) vd;why;  tz;zk; (Colour) vd;W nghUs;.  #hpa
fpufzj;jpd;  NghJ  ,J  gpufhrkhd  rptg;G  tz;zj;jpy;  Njhd;Wtjhy;  ,g;ngaiug;

ngw;wJ.  ntg;gepiy kpf Ntfkhf caUk;  nky;ypa khWepiy gFjpahdJ (Transition
Zone) tz;zf; Nfhsg;gFjpiaAk; gue;j fNuhdh (Corona) gFjpiaAk; gphpf;fpwJ. #hpa
tspkz;lyj;jpd;  cah;e;j  Nky;gFjp  fNuhdh  vd;W  miof;fg;gLfpwJ.  ,J  #hpadpd;
Nkw;gug;ig (xsp kz;lyk;) tpl kpf mjpf ntg;gkhf ,Uf;Fk;. fNuhdhtpd; Nky; gFjp>
rpwpJ  rpwpjhf  #hpa  fhw;W  kz;lykhf  khWfpwJ.  #hpa  fhw;whdJ  kpd;k  miyfshf

(Flow  of  Plasma) #hpadpypUe;J  #hpaf;  FLk;gk;  topahf  el;rj;jpuq;fSf;F  ,ilNa
cs;s tpz;ntspf;Fr; nry;fpwJ.

· MfNt  #hpaDf;F  MW  gFjpfs;  cs;sd.  mit  cl;fU>  fjph;tPr;Rkz;lyk;>  ntg;g
ckpo;T Row;rp kz;lyk;> xspf;Nfhsk;> tz;zf;Nfhsk; kw;Wk; fNuhdh Nghd;witahFk;.

#hpad;  Nkw;gug;gpd;  ntg;gepiy  5>500°  Kjy;  6.000°  nry;]pa];  MFk;.  ,jd;

ikag;gFjpapd;  ntg;gepiy  15  kpy;ypad;  (15>000>000°C)  bfphp  nry;]pa];  MFk;.  ,J
ntg;g cl;fU gpizg;ig jf;fitj;Jf; nfhs;s NghJkhdjhFk;. ,e;j epfo;tpy; rpWrpW
mZf;fs;  ,ize;J  nghpa  mZf;fis  cUthf;Ffpd;wd.  mg;NghJ  mjpfstpyhd
Mw;wy;  ntspNaw;wg;gLfpwJ.  Fwpg;ghf  rpwpa  i`l;u[d;  mZf;fs;  ,ize;J  nghpa

P̀ypak; mZit cUthf;Fk;NghJ mjpf ntg;gk; ntspaplg;gLfpwJ.

cUtk; kw;Wk; J}uk;
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· #hpadpd;  Muk;  6>95>508  fpNyh  kPl;lh;  MFk;.  ,J  Gtpia  tpl  kpfg;nghpa  gUkid
nfhz;lJ.  xU  #hpadpd;  gUkDf;F  3>32>946  Gtp  rkk;  MFk;.  xU  #hpadpd;
nfhs;ssit epug;g 1.3 kpy;ypad; Gtpf;Nfhs;fs; Njit.

#hpadpd; Rw;Wg;ghijAk; Row;rpAk;:

· ghy; top kz;lyk; ehd;F Kf;fpa tisTg; gFjpfisf; nfhz;lJ. mit Nehh;kh kw;Wk;
rpf;d];  tisT>  rfpl;lhhpa];>  ];$lk;  f;uf;];  kw;Wk;  ngh;]pa];  Nghd;witahFk;.
#hpad;  rfpl;lhhpa];  vd;w  rpWtistpy;  mike;Js;sJ.  mq;fpUe;J  #hpadhdJ
jd;Dila  Nfhs;fs;>  vhpfw;fs;>  thy;el;rj;jpuq;fs;  kw;Wk;  tpz;ntspg;nghUl;fis
Nrh;j;Jf;nfhz;L ghy;top kz;lyj;jpd; ikaj;ij Rw;wptUfpwJ. ekJ #hpa FLk;gkhdJ
kzpf;F 8>28>000 fp.kPl;lh;  jpirNtfj;jpy;  Rw;wptUfpwJ. ghy;top kz;lyj;ij xU Kiw

Rw;wp tu #hpad; 230 kpy;ypad; Mz;Lfs; vLj;Jf;nfhs;fpwJ. #hpad; jdJ mr;rpy; 7.25°
rha;thf Nfhs;fspd; ePs;tl;lg; ghij jsj;jpy; RoYfpwJ. #hpad; jplg;nghUsy;yhjjhy;
mjd;  xt;nthU  ghfKk;  NtWgl;l  Ntf  tpfpjj;jpy;  Rw;WfpwJ.  #hpa  eLf;Nfhl;Lg;
gFjpapy; #hpadhdJ xUKiw Rw;wptu 25 ehl;fs; vLj;Jf; nfhs;fpwJ. Mdhy; #hpad;
JUtg;gFjpapy;  xUKiw  Rw;wp  tu  36  ehl;fs;  vLj;Jf;  nfhs;fpwJ.  ekJ  #hpa
FLk;gj;jpd; nkhj;j epiwapy; #hpad; kl;LNk 99.8 rjtPjj;ijf; nfhz;Ls;sJ.

· kw;w  el;rj;jpuq;fisg;  Nghy #hpaDk;  xUehs;  jdJ Mw;wiy ,of;f  NehpLk;.  #hpad;
,wf;Fk; jUthapy; kpfg;nghpa mstpy; tphptile;J Gjd;> nts;sp kw;Wk; Gtpiaf; $l
KOtJkhf  tpOq;fyhk;.  #hpad;  jd;  tho;ehspy;  ghjpiaf;  fle;Jtpl;lJ.  ,J  RUq;fp
xU FWk; ntz;Gs;spahf khw ,d;Dk; 6.5 gpy;ypad; tUlq;fs; Mfyhk; vd;W mwptpay;
mwpQHfs; fzpj;Js;sdh;.

Nfhs;fs;:

· fpNuf;f  nkhopapy;  Nfhs;fs;  vd;why; “Rw;Wgth;”  (Wanderer) vd;W  nghUs;. Nfhs;fSf;F
Rakhf  xspAk;  ntg;gKk;  fpilahJ.  xU  Nfhs;  fPo;f;fhZk;  gz;Gfisf;  nfhz;bUf;f
Ntz;Lk;.

v ,J #hpaidr; Rw;wp tuNtz;Lk;

v ,J NtW ve;j Nfhspw;Fk; Jizf;Nfhshf ,Uf;ff;$lhJ.

v ,J  jd;Dila  epiw  kw;Wk;  <h;g;Grf;jpapd;  %yk;  ,J  Nfhs  tbitg;
ngw;wpUf;fNtz;Lk;.

v NtW ve;j thd;nghUSk; ,jd; ePs;tl;lghijapy; FWf;fplf;$lhJ.

· #hpadplkpUe;J  J}uk;  kw;Wk;  jd;ikfisf;  nfhz;L  Nfhs;fs;  fPo;f;  fz;lthW
tifg;gLj;jg;gl;Ls;sd.

1. cl;Nfhs;fs;  my;yJ  epyk;  rhh;  Nfhs;fs;  my;yJ  ghiwf;Nfhs;fs;:  Gjd;>  nts;sp>
Gtp kw;Wk; nrt;tha; Nfhs;fs; Nghd;wit ,t;thW miof;fg;gLfpd;wd.

2. ntspf;Nfhs;fs;  my;yJ  thANfhs;fs;  my;yJ  kpfg;nghpa  Nfhs;fs;:  tpahod;>  rdp>
ANud]; kw;Wk; neg;bA+d; Nghd;wit ,t;thW miof;fg;gLfpd;wd.

· xt;nthU  NfhSk;  mjd;  mr;rpy;  Rw;wp  tUfpwJ.  ,e;j  ,af;fj;jpw;F  RoYjy;  vd;W
ngah;.  ,t;thW  xU  Nfhs;  xUKiw  Rw;wp  tUk;NghJ  xU  Nfhs;ehs;  cUthfpwJ.
Nfhs;fs;  #hpaid  ePs;tl;lg;ghijapy;  Rw;wptUtJ  tyk;tUjy;  my;yJ  xU ‘Nfhs;
tUlk;’ vd;W miof;fg;gLfpwJ.
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#hpaf; FLk;gj;jpy; cs;s Nfhs;fs;:
Gjd; (Mercury):

· #hpaDf;F  kpf  mUfpYs;s  Nfhs;  Gjd;  MFk;.  ,J  #hpaf;  FLk;gj;jpy;  cs;s
Nfhs;fspNyNa kpfr;  rpwpa NfhshFk;.  ,jw;F Jizf;Nfhs;fs;  vJTk;  fpilahJ.  ,J
jd;  mr;rpy;  jd;id  jhNd  Rw;wp  tu  58.65  Gtp  ehl;fs;  vLj;Jf;nfhs;fpwJ.  mNj
Neuj;jpy;  ,J #hpaid xU Kiw tyk;  tu 88 Gtp  ehl;fs;  vLj;Jf;nfhs;fpwJ.  Gjd;
#hpadplkpUe;J 0.4 thdpay; myF J}uj;jpy;  ,Uf;fpwJ. #hpa xsp Gjid nrd;wila
3.2  epkplq;fs;  vLj;Jf;nfhs;fpwJ.  Gjd;  #hpaDf;F  kpf  mUfpy;  ,Ue;jhYk;  ,J
#hpaFLk;gj;jpy; ,uz;lhtJ ntg;gkhd NfhshFk;.

nts;sp (Venus):

· nts;sp  #hpaDf;F  mUfpy;  cs;s  ,uz;lhtJ  NfhshFk;.  ,J  epiwapYk;  mstpYk;
Gtpiag;Nghy;  ,Ug;gjhy; ‘Gtpapd;  rNfhjhp’  vd;Wk;  miof;fg;gLfpwJ.  ,J  #hpaf;

FLk;gj;jpd;  kpf  ntg;gkhd  NfhshFk;.  ,jDila  ruhrhp  ntg;gepiy  462°  nry;rpa];
MFk;.  ,J fpof;Nf #hpa cjaj;jpw;F Kd;Gk;  Nkw;Nf #hpad;  kiwe;j gpwFk;  thdpy;
Njhd;Wtjhy;  ,J fhiyapy; ‘tpbnts;sp’ vd;Wk;  khiyapy; “m];jkdnts;sp” vd;Wk;
miof;fg;gLfpwJ.  ,J  tyQ;Ropahf  fbfhujpirapy;  fpof;fpypUe;J  Nkw;fhf  jdJ
mr;rpy;  Rw;wptUfpwJ.  ,e;j Nfhs;  Rw;WtJk;  ,jDila ePs;tl;lg;ghijAk;  gytpjj;jpy;
tpj;jpahrkhdJ. #hpa FLk;gj;jpy; tyQ;Ropahf Rw;Wk; ,uz;L Nfhs;fspy; ,JTk; xd;W.
nts;spAk;  ANud];Rk;  kl;LNk  gpd;Gwkhf  Roy;fpwJ.  ,J  jd;ikj;jhNd  xU  Kiw
Rw;wptu  243  Gtp  ehl;fis  vLj;Jf;nfhs;fpwJ.  ekJ  #hpaf;  FLk;gj;jpy;  ,J  xU  kpf
ePz;l  ehshFk;.  ,J  #hpaid  tyk;  tu  224.7  ehl;fs;  vLj;Jf;nfhs;fpwJ.  ,jw;F
,aw;ifahf  Jizf;Nfhs;fs;  fpilahJ.  ,J  #hpaidtpl;L  0.7  thdpay;  myF
J}uj;jpy;  mike;Js;sJ.  #hpa  xspahdJ  nts;spia  mila  6  epkplq;fs;
vLj;Jf;nfhs;fpwJ.

nts;sp  Gjid  tpl  mjpf
ntg;gkhdJ  Vndd;why;  nts;sp
kpfTk;  mlh;j;jpahd
tspkz;lyk;  kw;Wk;  Vwf;Fiwa
KOtJk;  fhh;gd;  il
Mf;i]lhy; MdJ.

Gtp (Earth):

· Gtp #hpaDf;F mUfpy; cs;s %d;whtJ Nfhs; MFk;. ,J #hpa FLk;gj;jpd; Ie;jhtJ
nghpaf; NfhshFk;. ,jDila Rw;Wg;ghij nts;spf;Fk; nrt;tha;f;Fk; ,ilapy; cs;sJ.
Gtp jd; mr;rpy; jd;idj; jhNd Rw;wp tu 23 kzpNeuk; 56 epkplk; kw;Wk; 4 tpdhbfs;
vLj;Jf;nfhs;fpwJ.  Gtp  #hpaid tyk;  tu  365.25  ehl;fs;  vLj;Jf;nfhs;fpwJ.  Gtpapd;

ntg;gepiy -88°  nry;rpa]pypUe;J 58 nry;rpa];  tiu  fhzg;gLfpwJ.  ,J  #hpaf;
FLk;gj;jpd; kpf mlh;j;jpahd Nfhs; MFk;. Gtpf;Fk; #hpaDf;Fk; ,ilNa cs;s J}uk;>
mirTfs;> Mf;]p[NdhL $ba tspkz;lyk;. ePh; kw;Wk; kpjkhd ntg;gepiy Nghd;wit
Gtp  xU  jdpj;Jtk;  tha;e;j  Nfhshf  mike;jjw;F  fhuzkhFk;.  ,J  #hpaDf;F  kpf
mUfpYk; ,y;iy kpf J}uj;jpYk; ,y;iy. caphpdq;fs; fhzg;gLk; xNu Nfhs; GtpahFk;.
,q;F  ,Uf;Fk;  ePh;  fhuzkhf  ,J “ePyf;Nfhs;”  vd;Wk;  miof;fg;gLfpwJ.  Gtpf;F
re;jpud; vd;w xNu xU Jizf;Nfhs; kl;LNk cz;L. #hpa xsp Gtpia te;jila 8.20
epkplq;fs; vLj;Jf;nfhs;fpwJ.
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nrt;tha; (Mars):

· nrt;tha;  #hpaDf;F  mUfpy;  cs;s  ehd;fhtJ  Nfhs;  MFk;.  tbtj;jpy;  ,uz;lhtJ
rpwpa  NfhshFk;.  ,jDila  Nkw;gug;gpy;  ,Uk;G  Mf;i]L  fhzg;gLtjhy;  ,J
nre;epwkhff;  fhzg;gLfpwJ.  vdNt  ,ij “rptg;Gf;  Nfhs;”  vd;Wk;  miof;fpNwhk;.
nrt;tha;  kw;Wk;  Gtpapd;  epyj;Njhw;wk;  xd;W  Nghy;  fhzg;gLfpwJ.  ,J  jd;  mr;rpy;
jd;idj;jhNd Rw;wp tu 24 kzp Neuk; kw;Wk; 37 epkplq;fs; vLj;Jf;nfhs;fpwJ. #hpaid

tyk;  tu  687  ehl;fs;  vLj;Jf;nfhs;fpwJ.  nrt;thapd;  Nkw;gug;G  ntg;gepiy –  153°
nry;rpa]pypUe;J  20°  nry;rpa];  tiu  fhzg;gLfpwJ.  Gtpiaj;  jtpu  caphpdq;fs;
thof;$ba  kw;nwhU  Nfhs;  vJ  vd;why;  mJ  nrt;thahfj;jhd;  ,Uf;f  KbAk;.
nrt;tha;f;F gUtfhyq;fs;>  JUt gdpf;ftpg;Gfs;>  vhpkiyfs;>  Mw;Wf;FilTfs; kw;Wk;

thdpiyfs;  cz;L.  ,jw;F  NghNgh]; (Phobos)  kw;Wk;  Nla;Nkh];  (Deimos)  vd;w
,uz;L Jizf;Nfhs;fs; cs;sd.

tpahod; (Jupiter):

· tpahod;  #hpaf;  FLk;gj;jpy;  Ie;jhtJ  NfhshFk;.  ,J  #hpaf;FLk;gj;jpd;  kpfg;
nghpaNfhshFk;.  ,J  ngUk;ghYk;  thAf;fshy;  kl;LNk  Mdjhy;  ,J “kpfg;nghpa
thAf;Nfhs;” vd;W miof;fg;gLfpwJ. ,J jd;idj;jhNd xUKiw Rw;wptu 9 kzpNeuk;
55  epkplq;fs;  vLj;Jf;nfhs;fpwJ.  Mdhy;  #hpaid  tyk;  tu  vLj;Jf;nfhs;Sk;  fhyk;
11.86  tUlq;fs;  MFk;.  #hpaf;  FLk;gj;jpy;  kpf  FWfpa  ehs;  nfhz;l  Nfhs;  tpahod;
kl;LNk.  ,ijr;Rw;wpYk;  xU  kq;fpa  tisak;  fhzg;gLk;.  ,e;j  tisak;  ngUk;ghYk;

J}rpfshy;  Mdit.  tpahoDf;F  67  Jizf;Nfhs;fs;  cz;L.  fdpNknl (Ganymede)
vDk;  tpahodpd;  Jizf;Nfhs;jhd;  #hpa  FLk;gj;jpd;  kpfg;  nghpa  Jizf;NfhshFk;.
(,J Gjidtpl nghpajhFk;).

rdp (Saturn):

· rdpf;Nfhs;  #hpa  FLk;gj;jpy;  MwhtJ  NfhshFk;.  ,J  mstpy;  ,uz;lhtJ  nghpa
NfhshFk;.  ,f;Nfhisr;  Rw;wp  nghpa>  mofhd  tisa  mikg;ig  nfhz;Ls;sjhy;  ,J

tisaf;Nfhs; (Ringed  Planet) vd;Wk;  miof;fg;gLfpwJ.  ,J  gdpj;Jfs;fs;  kw;Wk;

fhpakpy  J}rpfshYk;  (Carbonaceous  dust)  MdJ.  ek;  #hpaf;  FLk;gj;jpy;  ePiutpl
mlh;j;jpf; Fiwthd xNu Nfhs; rdpahFk;.

· rdpf;Nfhspy; 30 tisaq;fSk; 53 cWjpnra;ag;gl;l Jizf;Nfhs;fSk; fhzg;gLfpd;wd.
,J  jd;  mr;rpy;  jd;idj;jhNd  xUKiw  Rw;wptu  10  kzp  Neuk;  34  epkplq;fSk;>
#hpaid xUKiw tyk; tu 29.4 tUlq;fSk; vLj;Jf; nfhs;fpwJ.

ANud]; (Uranus):
· ANud];  #hpaf;  FLk;gj;jpy;  cs;s VohtJ NfhshFk;.  ,ij ntWk;  fz;fshy;  fhz

,ayhJ.  ,J  nts;spiag;  Nghd;W  fpof;fpypUe;J  Nkw;fhfr;  Rw;WfpwJ.  ANud];  jd;

mr;rpy;  98°  rha;thf  mike;J  fpilkl;lkhfr;  #hpaid  tyk;  tUfpwJ.  ngUk;ghyhd
#hpa  xspia  ,f;Nfhspd;  JUtq;fs;  kl;LNk  ngWfpd;wd.  ,jd;  tspkz;lyk;
i`l;u[d;>  P̀ypak;  kw;Wk;  kPj;Njd;  Nghd;w  %d;W  Kf;fpa  thAf;fis  nfhz;Ls;sJ.
,J #hpadplkpUe;J ePz;l njhiytpy;  mike;jpUg;gjhy;  kpff;  Fsph;e;J fhzg;gLfpwJ.
fpNuf;f  flTspd;  ngauhd  ANud];  vd;gij  ,f;NfhSf;Fr;  #l;bAs;sdh;.  ,jd;
tspkz;lyk;  mlh;j;jpahff;  fhzg;gLfpwJ.  ,f;Nfhs;  Kf;fpakhf  kPj;Njd;  thAitf;
nfhz;Ls;sjhy;  ePy  gr;irahf  Njhw;wkspf;fpwJ.  ,f;NfhSf;F  tisq;fSk;  27
Jizf;Nfhs;fSk; cz;L.

neg;bA+d; (Neptune):
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· neg;bA+d;  #hpa  FLk;gj;jpd;  vl;lhtJ  NfhshFk;.  ,J  jd;idj;jhNd  xUKiwr;
Rw;Wtjw;F  16  kzp  NeuKk;  #hpaid  tyk;  tUtjw;F  165  tUlq;fSk;
vLj;Jf;nfhs;fpwJ.  ,jw;F  13  Jizf;  Nfhs;fSk;  Ie;J  tisq;fSk;  cz;L.  ,J
#hpadplkpUe;J  kpfj;  njhiytpy;  mike;jpUg;gjhy;  #hpa  FLk;gj;jpd;  kpf  Fspuhd
NfhshFk;. neg;bA+d; fzpjf; fzpg;gpd; gb fz;Lgpbf;fg;gl;l Kjy; NfhshFk;. ,J ekJ
#hpaf; FLk;gj;jpd; fhw;W mjpfkhf tPRk; NfhshFk;.

#hpadplkpUe;J Nfhs;fspd; J}uk;

Nfhspd; ngah; Gjd;   nts;sp  G+kp nrt;
tha;

tpahod;  rdp ANud];  neg;bA+d;

tpl;lk; fp.kPl;lh; 4,879  12,104  12,756  6,794  1,42,984  1,20,536  51,118 49,528
mlh;j;jp

(Kg/m3)
5,427  5,243  5,514  3,933  1,326 687 1,271 1,638

Rw;Wk;  Neuk;
(kzp)

1,407.6  5,832.5  23.9 24.6  9.9 10.7 17.2 16.1

ehspd;  msT
(kzp)

4,222.6  2,802  24 24.7  9.9 10.7 17.2 16.1

#hpadpypUe;J
ruhrhp  J}uk;
(fp.kPl;lhpy;

57.9 108.2  149.6  227.9  778.6 1,433.5  2,872.5 4,495.1

Row;rp  fhyk;
(ehs;fspy;)

88 224.7  365.3  687 4331 10,747  30,589 59,800

Jizf;Nfhs;f
spd;
vz;zpf;if

0 0 1 2 67 52 27 13

Fs;sf;Nfhs;fs; (Dwarf planets):

· Fs;sf;Nfhs;fs;  #hpa  FLk;gj;jpd;  kpfr;  rpwpa  Nfhs;fshFk;.  jkJ  <h;g;G  rf;jpapdhy;
jkf;nfdr; Rw;Wg;ghij ,y;yhky; #hpaidr; Rw;wptUk; tl;ltbt cUtj;ijf; nfhz;l
midj;J thd;ntspg;nghUl;fSk; Fs;sf;Nfhs;fs; vd;W miof;fg;gLfpd;wd. ,it ve;j
NfhSf;Fk;  Jizf;Nfhshf  ,Uf;fhJ.  #hpaf;  FLk;gj;jpy;  nkhj;jk;  Ie;J  Fs;sf;

Nfhs;fs;  cs;sd.  mit  nrnu]; (Ceres), g;@l;Nlh (Pluto), P̀AkpNa (Heumea),
Nkf;Nkf; (Makemake) kw;Wk;  vhp];  (Eris) MFk;.  g;Sl;Nlh  jdf;nfd  xU  ePs;tl;lg;
ghij ,y;yhky; mUfpypUf;Fk; Nfhs; tisaj;jpy; tyk; tUtjhy; 9 tJ Nfhs; vDk;
jFjpia ,oe;jJ vd;W 2006 k; Mz;L mjpfhug;G+h;tkhf mwptpf;fg;gl;lJ.

Jizf;Nfhs;fs; (Satellites):

· Jizf;Nfhs;  vd;why; “Nfhs;fspd;  Jiz”  vdg;  nghUshFk;.  1610  Mk;  Mz;L  tiu>
epyT  kl;LNk  Jizf;Nfhshf  mwpag;gl;L  te;jJ.  ,d;iwa  fzf;fpd;gb  163
Jizf;Nfhs;fs;  ek;  #hpaf;  FLk;gj;jpy;  fhzg;gLfpd;wd.  Jizf;Nfhs;fs;  Nfhs;fis
Nkw;fpypUe;J  fpof;fhfr;  Rw;wptUfpd;wd.  ,tw;wpw;F  Rakhf  xspUk;  jd;ik  fpilahJ.
Mdhy;  ,it #hpa xspiag;  gpujpgypf;fpwJ.  Jizf;Nfhs;fSf;F tspkz;lyk;  kw;Wk;
ePh; fpilahJ.

re;jpud; - Gtpapd; Jizf;Nfhs; (Moon – The earth’s satellite):

· re;jpudhdJ  GtpapypUe;J  8>84>401  fp.kPl;lh;  njhiytpy;  mike;Js;sJ.  re;jpud;
jd;idj;jhNd Rw;Wtjw;Fk; Gtpiar;Rw;wp tUtjw;Fk; xNu Neuj;ij mjhtJ 27 ehl;fs;
kw;Wk; 7 kzp 43 epkplq;fs; vLj;Jf;nfhs;tjhy;> Gtpapy; ,Ue;J ghh;f;Fk;NghJ re;jpudpd;
xU gf;fj;ij kl;LNk  fhzKbfpwJ.  re;jpudhdJ #hpaf;  FLk;gj;jpy;  Ie;jhtJ nghpa
Jizf;NfhshFk;.  nrt;tha;  msT  epiwTila  nghUs;  Gtpia  Nkhjpajhy;  ,J
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cUthfp  ,Uf;fyhk;  vdf;  fUjg;gLfpwJ.  re;jpudpd;  Nkw;gug;gpy;  epoiy  cUthf;Fk;
gs;sq;fSk;  nrq;Fj;jhd  ntt;NtW  mstpyhd  kiyfSk;  fhzg;gLfpd;wd.  re;jpudpy;

gl;L vjpnuhspf;fg;gLk; xspahdJ 1¼ tpdhbfspy; Gtpia te;jilfpwJ. re;jpud; Gtpia

tpl  rpwpaJ  vd;gjhy;  mjd;  <h;g;G  rf;jp  Gtpapd;  <h;g;G  rf;jpapy; 1/6  klq;F  kl;LNk.
vdNt> kdpjh;fs; re;jpudpy; Gtpia tpl 6 klq;F vil Fiwthf ,Ug;ghh;fs;.

mg;gy;Nyh II kdpj  Kaw;rpapdhy;  epyTf;F  mDg;gg;gl;l  tpz;ntspfykhFk;.  ,J
mnkhpf;fhtpd;  NASA epWtdk;  %yk;  mDg;gg;gl;lJ.  ,uz;L  mnkhpf;f  tpz;ntsp
tPuh;fs;  ePy;  Mk;];l;uhq;  kw;Wk;  vl;tpd;  My;l;hpd;  Mfpa  ,UtUk;  1969  [_iy  20

md;W  re;jpudpy;  ePhpy;yhj  mikjpf;flypy; (Sea  of  Tranquility) fhy;  itj;jdh;.
mth;fs; mq;F 21 kzpNeuk; 38 epkplq;fs; kw;Wk; 21 tpehbfs; ,Ue;jdh;.

FWq;Nfhs;fs; (Asteroids):

· FWq;Nfhs;fs;  vd;gJ  kw;w  Nfhs;fisg;  Nghy  #hpaidr;  Rw;wp  tUk;  ghiwahy;  Md
tpz;  ntspf;fw;fs;  MFk;.  ,J  rpwpa  Nfhs;fs;  vdTk;  miof;fg;gLfpwJ.  #hpa
FLk;gj;jpy;  mjpfstpyhd  FWq;Nfhs;fs;  fhzg;gLfpd;wd.  ,q;F  mstpy;  nghpajhf
fhzg;gLk;  FWq;Nfhs;fs; “thd;Nfhs;fs;” vd  miof;fg;gLfpd;wd.  ,itfs;  nrt;tha;
kw;Wk;  tpahod;  Nfhs;fSf;F  ,ilapy;  fhzg;gLfpd;wd.  ,e;jg;  gFjpia
“FWq;Nfhs;gl;il”  vd;W  miof;fpNwhk;.  ,jd;  tpl;lkhdJ  100  fp.kPl;lhpypUe;J  rpwpa
$ohq;fw;fs;  msT  tiuf;  fhzg;gLfpwJ.  ,itfs;  fle;j  fhyj;jpy;  ntbj;J
rpjwbf;fg;gl;l  Nfhs;fs;  my;yJ  thy;  el;rj;jpuq;fspd;  xU  gFjpahf  ,Uf;fyhk;  vd
ek;gg;gLfpwJ. jpdKk; GJg;GJ FWq;Nfhs;fs; fz;Lgpbf;fg;gLfpd;wd.

th];el;rj;jpuq;fs; (Comets):

· thy;el;rj;jpk;  kpfTk;  cw;rhfj;ij  mspf;ff;$ba  xU  thd;nghUs;  MFk;.  ,J

Mh;tj;ijAk;  mNjNtisapy;  gaj;ijAk;  Vw;gLj;jf;$baJ.  fhnkl; (Comet)  vd;fpw
Mq;fpy  nrhy;  fpNuf;f  nkhopapy;  cs;s  m];lh;  Nfhkl;b];  (Aster  kometes)  vd;fpw
%yr;  nrhy;ypypUe;J  ngwg;gl;lJ.  ,jd;  mh;j;jk; “ePs  KbTila  el;rj;jpuk;”  MFk;.
,itfs;  rpW  rpW  gdpg;nghUs;fs;  kw;Wk;  vhpfw;fspd;  Jfs;fshy;  Mdit.  ,itfs;
xOq;fw;w Rw;Wg;gijapy; #hpaidr; Rw;wptUfpd;wd. rpyNeuq;fspy; ,it #hpaDf;F kpf

mUfpYk; (Perihelion) rpy  Neuq;fspy;  #hpaDf;F  ntFnjhiytpYk;  fhzg;gLk;

(Aphelion).

· ill;ld; (Titan) – Nkfk; kw;Wk; tsp kz;lyj;Jld; $ba xNu Jizf;Nfhs;.

· rdpf;Nfhspd;  kpfg;nghpa  Jizf;Nfhs;  ,J.  ,J  #hpaf;FLk;gj;jpy;
,uz;lhtJ nghpa Jizf;Nfhs;. Nkfk; kw;Wk; mlh;j;jpahd tspkz;lyj;Jld;
$ba xNu Jizf;Nfhs; ,JNt.

· Gtpapd;  fle;j  fhyq;fspy;  fhzg;gl;l  mNj  #o;epiy  ill;ldpy;  cs;sJ
(#hpaDf;F mUfpy; ,Ug;gjhy; vg;NghJk; ntg;gkhf ,Ug;gJjhd; NtWghL).

· ehrh  fUj;Jg;gb>  ill;ld;  jhd; ,Jtiu  ehk;  fz;ljpy;  Gtp  Nghd;w
cyfkhf njhpfpwJ.

· 1655  ,y;  lr;R  thdtpayhsh;  fpwp];bad;  `{n[d;];  (Christian  Huygens)
vd;gtuhy;  ill;ld;  fz;Lgpbf;fg;gl;lJ.  `{n[d;];  Nyd;lh;  Ma;T  Nfrpdp
tpz;ntsp Xlj;ij INuhg;gpad; tpz;ntsp Ma;T ikak; %ykhf ill;lDf;F
mDg;gpaJ mtiu nfsutpf;Fk; tifapy; mtuJ ngahpy; mDg;gg;gl;lJ.

· ill;ld;  Jizf;Nfhspd;  tpl;lk;  5>150  fp.kP  ,J  Gtpapd;  mstpy;  ghjpAk;
nrt;thapd;  msTf;Fr;  rkkhfTk; fhzg;gLfpwJ. ,jd Nkw;gug;G ntg;gepiy
– 179 nry;rpa];. ,e;j ntg;gepiy ePiu ghiw Nghd;W fl;bahfptpLfpwJ. ,J
kPj;Njd;  thAit  jputepiyapy;  itj;jpUf;fpwJ.  Nkw;gug;G  mOj;jk;  Gtpapd;
mOj;jj;ijtpl  nfhQ;rk;  mjpfk;.  Gtpapd;  mOj;jk;  fly;  kl;lj;jpy;  1
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kpy;ypghh;  ,J ill;ldpy;  1.6  kpy;ypghh;.  ePs;  tl;lghijr;Rw;W  15.945  ehl;fs;.
,jd;  epiw  Kf;fpakhf  gdp  kw;Wk;  ghiwg;  nghUs;  tbtpy;  fhzg;gLfpwJ.
,jw;F fhe;j Gyk; fpilahJ.

tpz;fw;fs; (Meteors):
· rpy  Neuq;fspy;  ,uT  Neuj;jpy;  thdpy;  xU  gpufhrkhd  xspf;fPw;W  rpy  tpehbfSf;Fj;

Njhd;Wk;.  ,ij  vhpel;rj;jpuq;fs;  vd;fpNwhk;.  ,it  Fq;Nfhs;  gl;ilfspd;
njhFg;gpypUe;J  ntspNaw;wg;gl;l  ghiwj;  Jz;LfshFk;.  ,itfs;  tzpkz;lyj;jpw;Fs;

tUtjw;F  Kd;  tpz;ntspf;  fw;fs;  (Meterorids)  vd  miof;fg;gLk;.  ,it
tspkz;lyj;jpw;Fs;  mjpf  Ntfj;Jld;  Eiofpd;wd.  Mdhy;  ngUk;ghyhd  tpz;fw;fs;

(Meteors)  tspkz;lyj;jpw;Fs;  EioAk;  Kd;ghf  vhpe;JtpLfpd;wd.  ekJ  tsp
kz;lyj;jpw;Fs; Eioe;jTlNd rpy vhpfw;fs; KOtJk; vhpahky; Gtpapy; tpOe;J ngUk;
gs;sq;fis  cUthf;Ffpd;wd.  ,t;thW  KOtJk;  vhpahky;  Gtpapy;  tpOk;  kpfg;nghpa

tpz;fw;fis  vhpfw;fs;  (Meteorites)  vd  miof;fpd;Nwhk;.  tl  mhpN]hdhtpy;  cs;s

vhpfy;  gs;sj;jhf;F ,e;jpahtpy;  kfhuh~;buh khepyk;  Gy;jhdh;  (Buldhana) khtl;lj;jpy;
cs;s  Nyhdhh;  (Lonar)  vhpAk;  ,t;tif  vhpfw;fspd;  jhf;fj;jpw;F  rpwe;j
vLj;Jf;fhl;lhFk;.

Gtpapd; cUtKk; tbtKk;:

· xU  fhyj;jpy;  Gtp  jl;il  vdTk;  flypy;  gazpf;Fk;  NghJ  fg;gy;fs;  Gtpapd;
tpspk;Gfspy;  gazpf;f  KbAk;  vdTk;  ek;gg;gl;lJ.  ,ilf;fhy tuyhW tiuf;Fk;  ,e;j
fUj;Jjhd;  ek;gg;gl;lJ.  khYkpfisj;  Njh;e;njLf;Fk;  NghJ  nfhyk;G]{f;F  ,J  xU
rpf;fyhf  ,Ue;jJ>  gz;ila  fpNuf;f  fUj;jpd;  gb  GtpahdJ flyhy;  #og;gl;bUe;jJ.
fly;  jhd;  vy;yh  MWfSf;Fk;  gpwg;gplk;  vd  ek;gg;gl;lJ.  mdhf;]pkd;lhpd;  (600
ngh.M.K)  mwpf;ifg;gb  cUis  tbt  Gtp  thd;Nfhs  tbthy;  #og;gl;Ls;sJ.
gpj;jhfu]; (582 – 507 ngh.M.K) GtpahdJ Nfhstbtk; vd;W ek;gpdhh;.  ,e;j tbtNk
mwpQh;fs;  Vw;Wf;nfhz;l  tbtkhff;  fUjg;gl;lJ.  mhp];lhl;by;  (384 –  322  ngh.M.K)
Gtp  Nfhstbtk;  cilaJ  vDk;  Nfhl;ghl;il  ntspapl;lhh;.  ,thpd;  $w;Wfspy;  rpy
re;jpudpd; epoy; re;jpufpufzj;jpd; NghJ tl;lkhf fhl;rpaspg;gJ kw;Wk; ehk; njd;JUtk;
Nehf;fp  gazpf;f  gazpf;f  el;rj;jpuf;$l;lq;fs;  thdpy;  mjpf  cauj;jpy;  fhzg;gLtJ
Nghy czh;tJ MFk;.  vuNlh];jdp]; (275 – 195 ngh.M.K) vfpg;jpy;  ,Ue;J ghh;f;Fk;
NghJ #hpadpd; Vw;wk; Gtp Nkw;gug;gpd; epiyg;ghl;bw;F Vw;whw; Nghy; khWtijf; nfhz;L
Gtpapd; ghpkhzj;ijf; fz;lwpe;jhh;.

fPo;fz;l Muha;r;rp KbTfs; Gtp xU Nfhstbtk; nfhz;lJ vdf; $WfpwJ.

1. kiyKfg;Gfs; #hpad; kiwe;j gpd;Gk; #hpa xspahy; xspUtJ.
2. fg;gy;fs; mbthdj;ij njhl;lgpd; kiwe;JNghtJ
3. re;jpud; xU tl;lj;jl;L Nghy Njhd;WtJ
4. Gtp xU tl;l tbt epoiy re;jpu fpufzj;jpd; NghJ Vw;gLj;JtJ.

· Gtp  xU  Nfhs  tbtkhFk;.  epyeLf;Nfhl;by;  gUj;Jk;  JUtj;jpy;  jl;ilahfTk;

fhzg;gLfpwJ.  ,jid “Gtptbtk;” (Geoid)  vd;fpNwhk;.  mjhtJ  Gtpiag;  Nghd;w
mikg;G  MFk;.  ika  tpyf;F  tpirapd;  fhuzkhf  epyeLf;Nfhl;Lg;  gFjp  gUj;J
fhzg;gLfpwJ.  Gtpapd;  <h;g;G  tpir  JUtj;jpy;  mjpf  typikAs;sjhfTk;
epyeLf;Nfhl;Lg; gFjpapy; typikf;Fiwe;Jk; fhzg;gLfpwJ.

· #hpadpd;  <h;g;G  rf;jpahdJ  JUtq;fspy;  NtWgLk;.  Gtp  #hpaidr;  Rw;Wk;  NghJ
tlJUtkhdJ  tlJUt  el;rj;jpuj;ij  Nehf;fp  ,Uf;Fk;.  ,e;j  GtpahdJ  jd;  mr;rpy;
rha;e;J fhzg;gltpy;iy vdpy;  ,uTk;  gfYk; vy;yh fhyepiyfspYk; xNu fhy msT
nfhz;ljhf ,Uf;Fk;.

Gtpapd; ,af;fq;fs;:



27 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187

Gtpf;F ,uz;L mbg;gil ,af;fq;fs; cz;L. mit
1. Gtp jd;idj;jhNd Rw;Wjy; (RoYjy;)
2. jd;idj;jhNd Rw;wpf;nfhz;L #hpaidAk; Rw;Wjy; (tyk;tUjy;)

mz;l  ,af;fk; (Galacitc  Movement): ,J  #hpaf;  FLk;gk;  nkhj;jkhf  ghy;top
mz;lj;njhFjpapd;  ikaj;ijr;  Rw;wp  tUtjhFk;.  ,Ug;gpDk;  ,J  Gtpapd;
#o;epiy khw;wj;jpy; rpwpa msT khw;wj;ijNa Vw;gLj;JfpwJ.

1. jd;idj;jhNd Rw;Wjy; (Rotation)

· Gtp  jd;  mr;rpy;  jd;idj;jhNdr;  Rw;wp  tUtij  Gtpr;Row;rp (Rotation) vd;fpNwhk;.
Gtpapd;  mr;R  vd;gJ  Gtpapd;  ikaj;jpy;  fle;J  nry;Yk;  xU  fw;gidf;NfhlhFk;.  Gtp
jd;idj;jhNd  Rw;wpf;nfhs;s  23  kzpNeuk;>  56  epkplk;  kw;Wk;  4.09  tpehbfis
vLj;Jf;nfhs;fpwJ.  ,J  #hpadpd;  Njhw;w  ,af;fj;jpw;F  vjph;jpirapy;  fpof;F  Nehf;fp

Roy;fpwJ.  Gtpapd;  mr;rhdJ  #hpaidr;  Rw;Wk;  jsj;jpw;F  66½°  rha;e;Jk;  jd;Dila

mr;rpy; nrq;Fj;jhf 23½° rha;e;J fhzg;gLfpwJ. Gtp Rw;Wk; Ntfk; epyeLf;Nfhl;bypUe;J
JUtj;ij  Nehf;fp  nry;y  nry;y  khWgLk;.  Gtp  Rw;Wk;  Ntfk;  Gtpapd;  eLg;gFjpapy;
mjpfkhff;  fhzg;gLfpwJ.  ,q;F  Gtpapd;  jpirNtfk;  kzpf;F  1>670  fp.kP  MFk;.  Gtp
Rw;Wk; Ntfk; JUtj;jpy; Vwf;Fiwa Ropak; MFk;.

Gtp Row;rpapd; tpisTfs;:

Gtp RoYtjhy; fPo;fz;l tpisTfs; Vw;gLfpd;wd.

1. #hpad;  cjpg;gJ  kw;Wk;  kiwtJ  Nghd;w  Njhw;wk;  Gtp  RoYtjhy;  Vw;gLfpwJ.
,jdhy; Gtpapd; Nkw;gug;gpy; ,uT gfy; khwpkhwp Njhd;WfpwJ.

2. Gtpapd;  ntt;NtW  ,lq;fspy;  ntt;NtW  Neuk;  fhzg;gLtjw;F  Gtp  Row;rpNa
fhuzkhf  mikfpwJ.  360  bfphpia  24  kzpNeuj;jhy;  tFj;jhy;  #hpaid  flf;Fk;
xt;nthU jPh;f;f Nuiff;Fk; 4 epkplk; tpj;jpahrk; Vw;gLfpwJ. ,jdhy; xU kzpNeuk;

vd;gJ (60 epkplq;fs;) xUehspy; 1/24 gq;F MFk;.

3. xLk;  uapypy;  ePq;fs;  gazpf;Fk;  NghJ cw;W  ftdpj;jPh;fs;  vd;why;  uapy;  ghijf;F
mUfpy; cs;s kuq;fs;> tPLfs; kw;Wk; tay;ntspfs;> uapy; nry;Yk; jpirf;F vjph;j;
jpirapy;  efh;tij  Nghd;W  #hpaDk;>  GtpAk;  kw;Wk;  gpw  thd;ntspg;  nghUl;fSk;
Njhw;wkspf;fpd;wd. Gtp Nkw;fpypUe;J fpof;fhf RoYtjhy; #hpad;>  epyT> Nfhs;fs;
kw;Wk;  el;rj;jpuq;fs;  midj;Jk;  fpof;Nf  Njhd;wp  Nkw;Nf  kiwtJ  Nghd;W
Njhw;wkspf;fpwJ.

4. Gtp  Row;rpapdhy;  nfhhpahyp];  tpir  cUthfpwJ.  ,jdhy;  fhw;W  kw;Wk;  fly;
miyfs; jq;fs; ghijapy; ,Ue;J tpyFfpwJ.

5. fly; Xjq;fs; cUthtJ #hpad; kw;Wk; re;jpudpd; <h;g;G tpirfspdhy; kl;Lk; ,d;wp
Gtp Row;rpahYk; cUthfpwJ.

· ,e;j  Gtp  Row;rp  ,af;fk;  jhd;  Gtpapd;  JUtq;fs;  jl;ilahfTk;  eLtpy;  nghpjhf
gUj;Jk;  ,Ug;gjw;F  fhuzkhFk;.  vdNt  Gtpapd;  tpl;lk;  JUtq;fspYk;  epyeLf;Nfhl;L
gFjpapYk; khWgLfpwJ.

RoYtjw;Fk; tyk; tUtjw;Fk; ,ilNa cs;s NtWghL:
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RoYjy; (Rotation) tyk;tUjy; (Revolution)
Gtp Nkw;fpypUe;J fpof;fhf jdJ mr;rpy;
RoYtJ

ePs;tl;lg;ghijapy;  #hpaidr;  Rw;wptUk;
Gtpapd; ,af;fk;

xU  Rw;Wf;F  24  kzpNeuk;  vLj;Jf;
nfhs;fpwJ. (xUehs;)

xU  Kiwtyk;  tu 365¼ ehl;fs;
(xUtUlk;) MFk;.

,J xU md;whl epfo;T ,J xU tUl epfo;T
,J  ,uT –  gfy;>  Xjq;fs;>  fhw;W
tpyf;fk;  kw;Wk;  fly;  ePNuhl;lq;fs;
Vw;gLtjw;F fhuzkhfpwJ.

,J ,uT gfypy; Vw;gLk; Neu khw;wq;fs;>
ez;gfy; Ntisfspy; #hpadpd; epiyapy;

/ ,Uf;Fk;  ,lj;jpy;  Vw;gLk;  NtWghL
kw;Wk;  gUtfhyq;fspy;  Vw;gLk;
khw;wj;jpw;F fhuzkhfpwJ.

xspA+l;lj;jpd; tl;lk; (Circle of Illumination):

· xspiaAk;  ,UisAk;  gphpf;Fk;  Gtpia  Rw;wpAs;s  Nfhl;il  xspA+l;lj;jpd;  tl;;lk;
vd;fpNwhk;.

· ,J  JUtq;fisf;  fle;J  nry;Yk;NghJ  rkkhd  ,uTk;  gfYk;  Vw;gLfpwJ.  ,e;j
Nfhl;il tpz;ntspapy; ,Ue;J kl;LNk ghh;f;f KbAk;. ntt;NtW fhyepiyf; Nfw;g ,e;j
Nfhl;bd; miktplk; khWgLfpwJ.

Gtp jd;idj;jhNd Rw;wpf;nfhz;L #hpaidAk; Rw;Wjy; (Revolution).

· Gtp  jdJ ePs;tl;lg;ghijapy;  #hpaid fbfhu jpirf;F vjph;  jpirapy;  Rw;wp  tUtij
#hpaid Rw;Wjy;  vd;fpNwhk;.  Gtp  jd;Dila ghijapy;  #hpadplkpUe;J  150  kpy;ypad;
fp.kPl;lh;  njhiytpy;  Rw;WfpwJ. Nfhs;fspd;  ePs;tl;l ghijapdhy;  #hpaDf;Fk;  Gtpf;Fk;
,ilNa cs;s J}uk; fhyj;jpw;F Vw;g khWgLfpwJ. [dthp 3k; Njjp Gtp #hpaDf;F kpf

mUfpy;  fhzg;gLk;.  mij  #hpa  mz;ikg;Gs;sp (Perihelion)  vd;fpNwhk;. (Perihelion  –
peri  vd;why;  mUfpy;> Helion  vd;why;  #hpad;).  ,e;j  Gs;spapy;  Gtpf;Fk;  #hpaDf;Fk;
,ilNaAs;s J}uk; 147 kpy;ypad; fp.kPl;lh; MFk;.

· [_iy  4k;  Njjp  GtpahdJ  #hpaid  tpl;L  ntFj;njhiytpy;  fhzg;gLk;.  ,ij

#hpanjhiyJ}uGs;sp (Aphelion) vd;fpNwhk;. (Aphelion  =  ‘ap’) vd;why;  njhiytpy;>

‘helion’ vd;why;  #hpad;)  ,e;j Gs;spapy;  Gtpf;Fk;  #hpaDf;Fk;  ,ilNaAs;s J}uk;  152
kpy;ypad; fp.kPl;lh; MFk;.

· Gtp  #hpaidr;  Rw;wptu  vLj;Jf;  nfhs;Sk;  fhy  msT  365  ehl;fs;  6  kzpNeuk;  (5
kzpNeuk;>  48 epkplk;  kw;Wk;  45 tpdhbfs;) my;yJ 365 ehl;fs;  MFk;.  Gtp #hpaidr;
Rw;wp  tUk;  Ntfk;  kzpf;F 1>07>000  fp.kPl;lh;  my;yJ xU tpehbf;F 30 fp.kPl;lh;  Ntfk;
MFk;. Jg;ghf;fpapy; ,Ue;J tUk; Njhl;lhtpd; Ntfk; $l xU tpehbf;F 9 fp.kPl;lh; jhd;.

Gtp tyk; tUjYk; yPg; tUlKk;:

· Gtp  #hpaid  xU  Kiwg;  Rw;wp  tu  vLj;Jf;  nfhs;Sk;  fhy  msit  xU  Mz;L
vd;fpNwhk;. Gtp #hpaid xU Kiwr; Rw;wp tu 365 ehl;fs; kw;Wk; 6 kzpNeuk; my;yJ
365¼  ehl;fs;  vLj;Jf;nfhs;fpwJ.  ,e;j  mjpfg;gbahd ¼(6  kzpNeuk;)  ehis
ehs;fhl;bapy;  Fwpj;J fhl;LtJ xU rthyhFk;.  ek;  ehs;  fhl;bia Gtp  Row;rpf;F Vw;g
epiyahf itj;Jf; nfhs;s ehd;F Mz;LfSf;F xUKiw $Ljyhd xU ehis gpg;uthp

khjj;jpy;  Nrh;j;Jf;  nfhs;fpNwhk;.  ,e;j  Mz;il  yPg;  Mz;L (Leap  Year) vd
miof;fpNwhk;. ,e;j yPg; Mz;by; gpg;uthp khjk; 29 ehl;fs; nfhz;ljhf ,Uf;Fk;.

Gtp tyk; tUjyhy; Vw;gLk; tpisTfs;:
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Gtp #hpaid tyk; tUtjd; %yk; fPo;fz;l tpisTfs; Vw;gLfpd;wd.

· gUtf;fhyq;fspd; Row;rp

· gfy; kw;Wk; ,utpd; fhy NtWghL

· Gtp Nkw;gug;gpy; #hpaf; fjph; guty; kw;Wk; ntg;g kz;ly NtWghL

gUtfhyq;fs; (Seasons):

· Gtp  #hpaid  tyk;  tUtjhYk;  jd;  mr;rpy;  Mz;L  KOtJk; 23½° xNu  jpirapy;
rha;e;J ,Ug;gjhYNk gUtfhyq;fs; Vw;gLfpd;wd. gUtfhyq;fs; nghJthf tre;jfhyk;>
Nfhilf;fhyk;>  ,iyAjph;fhyk;  kw;Wk;  Fsph;fhyk;  vd  ehd;F  gUtfhyq;fshf
gphpf;fg;gLfpwJ.  Gtp  jd;  ePs;tl;lg;  ghijapy;  #hpaid  tyk;  tUtjhy;  #hpaf;  fjph;
nrq;Fj;jhf  tpOk;  ml;rNuiffs;  khWfpd;wd.  NkYk;  #hpadhdJ  Mz;L  KOtJk;
tlf;F  Nehf;fpNah  my;yJ  njw;F  Nehf;fpNah  gazpg;gJ  Nghd;w  xU  Njhw;wj;ij
jUfpwJ  ,jw;F “#hpadpd;  Njhw;w  efh;T”  vd;Wngah;.  ,J  #hpad;  epyeLf;Nfhl;bw;F
njw;Fk; tlf;Fk; miytJ Nghd;w xU Njhw;wj;ijj; jUfpwJ. Mdhy; cz;ikapy; Gtp
jhd;  jdJ  rha;e;j  mr;rpy;  #hpaidr;  Rw;wp  ,aq;FfpwJ.  jpdrhp  my;yJ  khj
mbg;gilapy;  Mz;bd;  NtWNtW  fhyfl;;lj;jpy;  ,J  NtWgLfpwJ.  khh;r;  21  kw;Wk;
nrg;lk;gh; 23y; #hpad; kpfr; rhpahf fpof;Nf Njhd;wp Nkw;Nf kiwfpwJ.

rkehs; (Equinox) kw;Wk; ePz;l gfy; - ,uT ehs; (Solstice)

· #hpaf;  fjph;  ez;gfypy;  nrq;Fj;jhf  tpOk;  vd;gJ  cq;fSf;Fj;  njhpAk;.  ,e;j
nrq;Fj;Jf;fjph;fs;  xU  Fwpg;gpl;l  ,lj;jpy;  kl;Lk;  tpOk;NghJ  mjpf  ntg;gj;ijf;
nfhLf;fpwJ.

rkehs;:

· Gtp  #hpaidr;  Rw;Wk;  jsKk;  epyeLf;NfhLk;  xd;iw  xd;W  re;jpf;Fk;  NghJ  rk,uT
gfy; Vw;gLfpwJ. khh;r; 21y; #hpad; epyeLf;Nfhl;bw;F Nky; nrq;Fj;jhf fhzg;gLtjhy;
cyfk;  KOtJk;  ,uTk;  gfYk;  rk  mstpy;  fhzg;gLfpwJ.  #hpadpd;  ,e;j  epiyia

tre;jfhy  rk  ehs; (Spring  Equinox)  vd  miof;fpNwhk;.  mNjNghy  nrg;lk;gh;  23y;
#hpad;  epyeLf;Nfhl;bw;F  Nky;  nrq;Fj;jhf  fhzg;gLtjhy;  cyfk;  KOtJk;  ,uTk;
gfYk;  rk  mstpy;  fhzg;gLfpwJ.  #hpadpd;  ,e;j  epiyia  ,iyAjph;fhy  rk  ehs;

(Autumn  Equinox)  vd  miof;fpNwhk;.  ,uz;L  JUtq;fSk;  #hpa  xspia  ngw;Wf;
nfhs;tjhy;  cyfpd;  vy;yh  ,lq;fspYk;  ,uTk;  gfYk;  rkkhf  ,Uf;Fk;.  ,J
tlJUtj;jpw;F tre;jfhykhfTk; njd;JUtj;jpw;F ,iyAjph; fhykhfTk; ,Uf;Fk;.

ePz;l gfy; ,uT ehs;:
[{d; 21 md;W #hpadpd; epiy:

· tlJUtk;  #hpaid  Nehf;fpr;  rha;e;J  fhzg;gLfpwJ.  vdNt  ,g;gFjp  24  kzpNeuKk;
#hpa xspia ngWk;. Mdhy; mNj ehspy; njd;JUtk; #hpaid tpl;L tpyfp ,Ug;gjhy;
24  kzpNeuKk;  ,Ushf  ,Uf;Fk;.  me;ehspy;  #hpadpd;  xspf;fjph;fs;  flfNuifapy;

(23½°tlf;F)  nrq;Fj;jhf tpOk;.  tl JUtj;jpy;  gfy;  ,uit tpl ePz;ljhf ,Uf;Fk;.
,jdhy;  tlJUtj;jpw;F  NfhilfhykhfTk;  njd;JUtj;jpw;F  Fsph;fhykhfTk;

fhzg;gLfpwJ. ,ij Nfhilfhy ePz;l gfy; ehs; (Summer solstice) vd miof;fpNwhk;.

brk;gh; 22 md;W #hpadpd; epiy:

· ,e;epiyapy;  njd;JUtk;  #hpaid  Nehf;fp  rha;e;J  fhzg;gLfpwJ.  Mdhy;  tlJUtk;

#hpaid  tpl;L  tpyfp  fhzg;gLfpwJ.  ,e;ehspy;  kfuNuifapy; (23½° njw;F)  #hpadpd;
xspf;fjph;fs;  nrq;Fj;jhf  tpOfpd;wd.  ,jdhy;  njd;JUtk;  mjpf  #hpa  xspia
ngWfpwJ.  vdNt  ,q;F  gfy;  ePz;ljhfTk;  ,uT  FWfpajhfTk;  fhzg;gLfpwJ.  mNj
Neuj;jpy;  tl  JUtj;jpy;  ePz;l  ,lT  fhzg;gLfpwJ.  ,f;fhyk;  njd;JUtj;jpw;F
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Nfhilf;fhykhfTk;  tlJUtj;jpw;F  Fsph;fhykhfTk;  cs;sJ.  ,ij  Fsph;  fhy  ePz;l

,uT ehs; (Winter solstice) vd miof;fpNwhk;.

tuyhw;iw ,izf;Fk; Gtpapay;:
nghpa  gpukPbd;  kpfr;rPuhd  xOq;fikg;gpd;  ,ufrpak;  fpl;lj;jl;l
fz;Lgpbf;fg;gl;Ltpl;lJ.
fp]htpd;  ngUk;  gpukPL  Vwj;jho  4>500  Mz;LfSf;F  Kd;  fz;L  gpbf;fg;gl;l
gpukPlhFk;. ,J fl;blf;fiyapd; tuyhw;wpy; xU mUQ;nrayhf my;yJ xU rthyhf
Nghw;wg;gLfpwJ. jw;nghOJ xU mfo;thuha;r;rpahsh; vt;thW ,e;j gpukPLfs; Gtpapy;
Kf;fpa  ehd;F  jpirGs;spfspy;  xOq;fikf;fg;gl;Ls;sJ  vd;Dk;  ,ufrpaj;ijf;
fz;Lgpbj;Js;shh;.  ,jw;F  vfpg;jpah;fs;  ,iyAjph;fhy  rk  ehis  cgNahfg;gLj;jp
,Uf;fyhk;  vd;W  fUjg;gLfpwJ.  ,jw;nfd;W  vfpg;jpah;fs;  cgNahfpj;j  Kiw  kpf
Jy;ypakhdJ.

,iyAjph;fhyj;jpd; rk ehsd;W epyk; msg;gth; xU Fr;rpia Gtpapy; el;L itj;J
mjd;  epoiy  md;W  KOtJk;  mse;jpUf;fpwhh;.  mjd;  KbT  epoypd;  NfhlhdJ
rhpahf fpof;F Nkw;fhf te;Js;sJ.  Nfhil ePz;l gfy;  ehSf;F gpwF rhpahf 91
ehl;fis fzf;fpl;L ,iyAjph;fhy rk ehisf; fz;Lgpbj;Js;sdh;.

fpufzq;fs; (Eclipase):

· Gtpapd;  Row;rpahdJ  ,uT  gfy;  kPJ  Vw;gLj;Jk;  tpisTfisg;  gw;wp  ehk;  mwpe;J
nfhs;Nthk;.  gfy;  xspapd;  fhy  msT  ml;rNuif  kw;Wk;  gUtfhyq;fisg;  nghWj;J
khWgLfpwJ.

· fpufzk;  vd;gJ  xU  tpz;ntsp  nghUspypUe;J  tUk;  xspia  NtnwhU  tpz;ntsp
nghUs;  flf;Fk;  NghJ  mjd;  epoyhy;  KOtJkhfNth  my;yJ  gFjpahfNth
kiwf;fg;gLtJ MFk;. fpufzk; ,uz;L tifg;gLk;. mit>

1. #hpafpufzk; (Solar Eclipse):
· #hpaDf;Fk;  Gtpf;Fk;  ,ilapy;  re;jpud;  mike;jpUf;Fk;  nghOJ  #hpa  fpufzk;

epfo;fpwJ.  mg;nghOJ  G+kpapypUe;J  fhZk;  #hpadpd;  xU  rpwpa  gFjp  re;jpudhy;
kiwf;fg;gLfpwJ. Mdhy;> cyfpd; xU rpwpa gFjpapypUe;J kl;LNk ,ijf; fhzf;$Lk;.
,J  xU  rpy  epkplq;fs;  kl;LNk  epfOk;.  re;jpud;  #hpa  tl;lj;jpd;  xU  gFjpia

kiwg;gij  miu  #hpa  fpufzk; ( Partial  solar  eclipse) vd;fpNwhk;.  tisa  #hpa

fpufzk; (Annular  solar  eclipse) re;jpud;  #hpaid  eLtpy;  fle;J  nry;Yk;  NghJ

Vw;gLfpwJ.  KO#hpa  fpufzj;jpd; (Total  solar  eclipse) NghJ  re;jpudpd;  epoyhdJ
#hpaid  KOtJk;  kiwf;fpd;wJ.  KO  #hpa  fpufzj;jpd;  NghJ  #hpadpd;

ntspg;gFjpahdJ xsptpl;lkhf gpufhrpf;fpwJ.  ,e;j epfo;it itu Nkhjpuk; (Diamond
Ring) vd miof;fpNwhk;.

2. re;jpufpufzk; (Lunar eclipse)
· re;jpufpufzk;  KO  re;jpu  ehsd;W  GtpahdJ  re;jpuDf;Fk;  #hpaDf;Fk;  ,ilapy;

tUk;NghJ Vw;gLfpwJ. GtpapypUe;J ghh;f;Fk; NghJ Gtpapd; epoyhdJ re;jpudpd; xspia
kq;fr;  nra;Ak;  re;jpudpd;  xspahdJ  Gtpapd;  epoyhy;  gFjpahf  kiwf;fg;gLk;  NghJ

miure;jpuf;fpufzk; (A  Partial  lunar  eclipse) Vw;gLfpwJ.  re;jpudhdJ Gtpapd;  Gwepoy;
gFjpapy; fle;J nry;Yk; NghJ Gwepoy; re;jpufpufzk; Vw;gLfpwJ. GtpahdJ re;jpudpd;

xspia  KOtJkhf  kiwf;Fk;  NghJ  KOre;jpufpufzk; (A  total  lunar  eclipse)
Vw;gLfpwJ.  re;jpud;  kpfr;rpwpajhf  ,Ug;gjhy;  ,f;fpufzk;  rpykzp  Neuq;fs;  kl;LNk
ePbf;Fk;.

re;jpudpd; tsh;r;rp epiy:
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· Gtp> re;jpud;> kw;Wk; #hpaDf;F ,ilapy; khWk; Nfhzq;fs; re;jpudpd; tsh;r;rp epiyia
eph;zapf;fpd;wd.  re;jpudpd;  epiyahdJ  xt;nthU  khjKk; ‘mkhthir’  md;wpypUe;J
Muk;gpf;fpwJ.  mjd;gpwF  re;jpudpd;  xUrpwpa  gFjp  kl;LNK  xsph;fpwJ.  ,jw;F

“gpiwr;re;jpud;” (Crescent)  vd;W  ngah;.  ,e;j  gpiwr;re;jpud;  Kjy;  fhy;  re;jpudhf
cUthfpwJ.  mjpfhpf;Fk;  xspAld;  %d;whtJ  fhy;  epiyf;F  tsh;e;J  tUtij
Kf;fhy;gFjp  vdTk;  gpwF  KO  re;jpudhfTk;  khWfpwJ.  ,J  ngsh;zkp  vd
miof;fg;gLfpwJ.  ngsh;zkpf;Fg;  gpd;  re;jpud;  Nja;e;J  my;yJ  kiwe;J  Kf;fhy;
re;jpud;>  filrpfhy;  re;jpud;>  gpiwr;  re;jpud;  kw;Wk;  KOtJk;  kiwe;J  Ngha;  fhz
Kbahj fUg;G mkhthir re;jpudhf khwptpLfpwJ.

gy;NtW ml;rNuifapy; fhzg;gLk; NtWgLk; gfy; Neu msT:

· NkNy  nfhLf;fg;gl;l  ml;ltizapypUe;J  epyeLf;Nfhl;L  gFjpapy;  kl;LNk  Mz;L
KOtJk;  12  kzp  Neuk;  gfy;  ,uT  ,Uf;Fk;  vd;gJ  njspthfj;  njhpfpwJ.
epyeLf;Nfhl;bypUe;J  tpyfpnry;Yk;NghJ  gfy;  Neu  NtWghL  mjpfhpf;fpwJ.  ,e;j
gUtfhy khw;wq;fshy; gfy; Neu NtWghL JUt gpuNjrq;fspy; kpf mjpfkhf ,Uf;Fk;.

GtpNfhs tbtkhf ,Ug;gjd; tpisTfs;:
1. Gtp ngWfpd;w #hpa tPrypd; msT khWgLfpwJ.

· GtpahdJ  #hpaDf;F  tyJ  Nfhzj;ijr;  rhh;e;J  jl;ilahd  Nkw;gug;igf;  nfhz;L
,Ue;jhy;  vy;yh  gFjpfSk;  xNu  msT #hpaf;  fjph;tPr;irg;  ngWk;.  Mdhy;  GtpahdJ
Nfhstbtk;  nfhz;lJ.  vdNt  Gtpapd;  caukhd  gFjpfs;  ntg;g  kz;lyg;gFjpiag;
Nghy ntg;gk; ngWtjpy;iy. rpy Fwpg;gpl;l ml;rNuiffspy; fhzg;gLk; gFjpfs; kl;Lnk
Fwpg;gpl;l jpdq;fspy; #hpadpd; fjph;fis nrq;Fj;jhf ngWfpd;wd. ehk; tlf;F my;yJ
njw;F  Nehf;fpr;  nry;y  nry;y  #hpa  fjph;fs;  tpOk;  Nfhzq;fs;  FiwfpwJ.  ,t;thW
#hpaf;  fjpu;  tpOk;  Nfhzk;  kw;Wk;  gfy;  Neuq;fspy;  Vw;gLk;  khw;wkhdJ  #hpa

Rw;Wg;ghijapy; 66½° rha;thf  #hpaidr;  Rw;Wk;  Gtpapd;  epiyg;ghl;ilg;  nghWj;J
mikfpwJ.

2. Gtpapd; gy gFjpfis milAk; #hpa fjph;fspd; NtWgl;l Nfhzk;:

· epyeLf;Nfhl;ilj;  jhz;b  #hpa  xspf;  fjph;fs;  xU  Fwpg;gpl;l  Nfhzj;jpy;  Gtpia
te;jilAk;. ,e;j rha;Tf; fjph;fs; gue;j gug;gpy; tpOtjhy; mtw;wpd; ntg;gk; nrq;Fj;Jf;
fjph;fspd;  ntg;gj;ij  Nghd;W  fLikahf  ,Ug;gjpy;iy.  ehk;  JUt gFjpia  Nehf;fpr;
nry;y  nry;y  Mh;bf;  tl;lk;  kw;Wk;  mz;lhh;bf;  tl;lj;jpw;F  mg;ghy;  #hpaf;  fjph;fs;
kpfTk;  rha;thf  tpOfpwJ.  ,jdhy;  jhd;  ekf;F  NtWNtW  ntg;g  kz;lyq;fs;
fhzg;gLfpd;wd.

· jho;e;j  ml;rNuifapy;  cah;e;j  ntg;gepiy fhzg;gLfpwJ.  mJ kl;Lky;yhky;  Fiwe;j
Nfhzj;jpy;  tpOk;  xspf;fjph;fs;  cah;Nfhzj;jpy;  tpOk;  xspf;fjph;fistpl mlh;j;jpahd
tspkz;lyk;  topahf  fle;J  nry;fpwJ.  Fiwe;j  Nfhzj;jpy;  tpOk;  xspf;fjph;fs;
tspkz;ly gpujpgypg;G kw;Wk; cl;fth;jyhy; ghjpf;fg;gLfpwJ.

ntg;g kz;lyq;fs; : (Heat Zones):

· Gtpapd; Nfhs tbtKk; Gtp #hpaid Rw;Wk; ,af;fKk; #hpa fjph;fs; Gtp Nkw;gug;gpy;
NtWNtW  Nfhzj;jpy;  tpOtjw;F  fhuzkhfpwJ.  ,J  Gtpapd;  Nkw;gug;gpy;  fhzg;gLk;
ntg;g gutypy; NtWghl;il Vw;gLj;JfpwJ.

· ,jdhy;  Gtp  %d;W  NtWgl;l  ntg;gkz;lyk;  my;yJ  ntg;gepiy  kz;lyq;fshf
gphpf;fg;gLfpwJ. mitfs; ntg;gkz;lyk;> kpjntg;gkz;lyk; kw;Wk; Fsph;kz;lyk; MFk;.
myF  6y;  tspkz;lyk;  vd;w  jiyg;gpd;  fPo;  ,ijf;  Fwpj;J  ePq;fs;  ,d;Dk;  tphpthf
gbg;gPh;fs;.

cyfpd; Neukz;lyq;fs;: (World Time Zones):
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· ,ilf;fhy  kdpjh;fs;  #hpaf;fbfhuq;fs;  kw;Wk;  ePh;fbfhuq;fisf;  nfhz;L  #hpad;
jPh;f;fNuifia  flg;gij  fz;fhzpj;jdh;.  17  Mk;  E}w;whz;by;>  kdpjh;fs;  Cry;
fbfhuq;fisg;  gad;gLj;j  Muk;gpj;jdh;.  ,J  flypy;  nry;Yk;  NghJ  rhpahd  Neuj;ij
fhl;Ltjpy;iy. gpd;dhspy; fhyf;fbfhuk; (1764 ,y;) fz;Lgpbf;fg;gl;lJ. ,f;fhyf;fbfhuk;
Neuj;ij  Jy;ypakhf  fhl;lf;$baJ.  fg;gNyhl;bfs;  19  Mk;  E}w;whz;by;  ,ij  mjpf
mstpy;  gad;gLj;jpdh;.  Mdhy;  ngUk;ghyhd  rpWefuq;fs;  kw;Wk;  ngUefuq;fspy;
fbfhuq;fs;  #hpacjak;  kw;Wk;  #hpa  kiwit  itj;Nj  fzpf;fg;gl;lJ.  ,g;gb
cUthf;fg;gl;l  cs;@H  #hpa  fbfhuq;fs;  ,uapy;  Nghf;Ftuj;J  kw;Wk;  njhiynjhlh;G
rhjdq;fspd;  tsh;r;rpf;Fj;  jilahf  ,Ue;jJ.  Neu  kz;lyk;  vd;gJ  Gtpapd;  xU
gFjpapy;  Nghf;Ftuj;J  tpahghuk;  kw;Wk;  rKjha  eyd;fSf;fhf  xNu  rPuhf  epiyahd
Neuj;ij  guhkhpg;gJ  MFk;.  cjhuzkhf>  ntt;NtW  Neu  kz;lyk;  gpd;gw;wg;gl;lhy;
ntt;NtW  gFjpfspy;  ,Ue;JtUk;  ,uapy;fs;  xNu  ,uapy;gijapy;  te;J  tpgj;Jf;F
Mshf NehpLk;.

· jPHf;fNuif  kw;Wk;  Rw;Wk;  Gtpia  njhlh;GgLj;jp  cyfpd;  Neukz;lyq;fs;

cUthf;fg;gl;lJ. Kjd;ik (0°) jPh;f;f NuifNa Neukz;lyj;jpw;F ikakhFk;. ,J 7½°
Nkw;F  kw;Wk; 7½°  fpof;F  jPh;f;fNuifapypUe;J  ePl;bf;fg;gl;Ls;sJ.  midj;J
Neukz;lyq;fSk;  fphPd;tpr;  kj;jpa  Neuj;ij  gpd;gw;Wk;  gbahf  24  kzp  Neuq;fis
nfhz;l  Neukz;lykhf  cUthf;fg;gl;Ls;sd.  Gtp  24  Neu  kz;lyq;fshf
gphpf;fg;gl;Ls;sJ.  xt;nthU  kz;lyKk;  xUkzp  Neuj;ijf;  Fwpf;Fk;.  Vndd;why;

GtpahdJ xUkzp Neuj;jpy; 15° jPh;f;fNuifia flf;fpwJ (360° /  24 kzpNeuk;) #hpad;

Kjd;ik jPh;f;f Nuifapy; tUk; NghJ 7½° Nkw;F kw;Wk; 7½° fpof;F ,ilapy; cs;s
midj;Jg; gFjpfSk; ez;gfyhf fUjg;gLfpwJ.

gfy; Nrkpg;G Neuk;:
kj;jpa  ml;rNuifapy;  fhzg;gLk;  INuhg;gh>  tl  mnkhpf;fh>  M];jpNuypah  kw;Wk;  njd;
mnkhpf;fh Mfpa ehLfspy; Nfhilfhyq;fspy; gfy;Neuk; ,uT Neuj;ij tpl $Ljyhf ,Uf;Fk;.
gfy; Neu fhy msit nray;gLj;jpa NghJk; gfy; Neuj;ij tre;j fhyq;fspy; xUkzp Neuk;
Kd;ghfTk; ,iyAjph; fhyq;fspy; xUKzp Neuk; gpd;ghfTk; rhp nra;ag;gLfpwJ. ,J nghJthf

gfy; Nrkpg;G Neuk; (Daylight Saving Time) vd mwpag;gLfpwJ.

Neu kz;lyq;fs; (Time Zones):

· GtpahdJ jd; mr;rpy; 360 ia xt;nthU 24 kzp Neuj;jpw;Fk; xUKiw Rw;wptUfpwJ.
Gtp  jd;  xU  Rw;iw  Kbf;f  xUehs;  vLj;Jf;  nfhs;tij  ePq;fs;  fhzyhk;.  Neu

tpfpjj;jpd;  gb  xU  kzp  Neuj;jpy;  15°  flf;fpwJ. (360°/24)  Rw;Wtijf;  fhzyhk;.

(360°/24). ,e;j  vz;  Neu  kz;lyq;fis  eph;zapg;gjpy;  xU  Kf;fpa  gq;F  tfpf;fpwJ.
ePq;fs;>  Vw;fdNt  cq;fs;  fPo;tFg;Gfspy;  ml;rNuif  kw;Wk;  jPh;f;fNuif  mtw;wpd;
gad;fs; Fwpj;J gbj;jpUg;gPh;fs;.

· Neu  kz;yq;fis  eph;zapg;gjpy;  ml;rNuiffs;  kw;Wk;  jPh;f;fNuiffs;  Kf;fpa  gq;F
tfpf;fpd;wd.  ,itfs;  Gtpiag;  gphpf;Fk;  fw;gidf;  NfhLfshFk;.  ml;rNuif  vd;gJ
Gtpiar; Rw;wp fpof;F Nkw;fhf nry;Yk;. mit tlJUtk; kw;Wk; njd;JUtj;jpy; cs;s

,lq;fis msf;f cjTk;.  ,f;NfhLfs; epyeLf;Nfhl;bypUe;J Muk;gpj;J 0° ypUe;J 90°
tiu  tlf;fhfTk;  NkY;  0° apypUe;J  90°  tiu  njw;fhfTk;  nry;Yk;.  ,itfs;
epyeLf;Nfhl;bypUe;J njhiytpy; nry;yr; nry;y rpwpajhfpd;wd. Mdhy; jPh;f;fNuiffs;
tlf;F  njw;fhf  tiuag;gLfpd;wd.  mitfs;  Nkw;F  fpof;F  JUtq;fspy;  cs;s

gFjpfis msf;fpd;wd. ,it Kjd;;ik jPh;f;fNuifapy; Muk;gpj;J 0° ypUe;J 180° tiu
fpof;fhfTk;  NkYk;  0° ypUe;J  180°  Nkw;fhfTk;  nry;fpd;wd.  ml;rNuiffs;  Nghy

,y;yhky;  ,it  rkePs  NfhLfshFk;.  ,e;j  Nfhs  xUq;fpizg;G  jpl;lk;  0°
jPh;f;fNuifapYk;  ml;rNuifapYk;  mike;Js;sJ.  ,e;jg;Gs;sp  ml;yhz;bf;  ngUq;fly;
gFjpapy; cs;s njd;Nkw;F Mg;gphpf;fhtpw;F mUfpy; fhzg;gLfpwJ. NkYk; ,e;j ,uz;L
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NfhLfSk; 180° my;yJ rh;tNjr Njjp Nfhl;by;  re;jpf;fpd;wd. ,J cyfpy;  ntt;NtW
Neukz;lyq;fis eph;zapf;f cjTfpwJ.

· Nkw;fz;l  midj;J  jfty;fSk;  ,uz;L  miktplq;fSf;F  ,ilNa  cs;s  Neu
tpj;jpahrj;ij fzf;fpl cjTfpwJ.

1. Kjypy; ve;j jPh;f;f Nuiffspy; ,uz;L ,lq;fs; mike;Js;sJ vd;gij ehk; njhpe;J
nfhs;sNtz;Lk;.

2. mLj;jjhf>  me;j  ,uz;L  ,lq;fspd;  jPh;f;fNuifapd;  tpj;jpahrj;ij  (ghifapy;)
fz;Lgpbf;f  Ntz;Lk;.  xUNtis  ,uz;L  ,lq;fSk;  Kjd;ik  jPh;f;fNuifapd;  xNu
gf;fj;jpy;  mike;J  ,Ue;jhy;  me;j   ,U ghiffisAk;  fopj;j  Neu  tpj;jpahrj;ij
fzf;fplyhk;.  ,U  ,lq;fSk;  Kjd;ik  jPh;f;f  Nuifapd;  ntt;NtW  gf;fj;jpy;
mike;J  ,Ue;jhy;  mtw;wpd;  ghiffisf;  $l;b  Neu  tpj;jpahrj;ijf;  fzf;fpl
KbAk;.

3. %d;whtjhf  ehk;  ghif  msitapd;  tpj;jpahrj;ij  15  My;  tFf;f  Ntz;Lk;.
Vndd;why;  xt;nthU  kzpf;Fk;  15  ghiffs;  cz;L.  ,J  ,uz;L  ,lq;fSf;F
,ilNa  cs;s  Neu  tpj;jpahrj;ijj;  jUfpwJ.  vdNt  xU  ,lj;jpd;  Neuj;ijAk;>
fzf;fpl  Ntz;ba  ,lj;jpd;  jPh;f;fNuifAk;  njhpe;jpUe;jhy;  ehk;  vspjhf  ,uz;L
,lq;fspd; Neu tpj;jpahrj;ijf; fzf;fplyhk;.

· ,dp  ehk;  kw;nwhU  topapy;  ,uz;L  ,lq;fSf;Fk;  ,ilNa  cs;s  Neu  tpj;jpahrj;ij
fzf;fplyhk;.  mJ  rh;tNjr  Njjp  Nfhl;il  ikakhf  itj;J  fzf;fpLtjhFk;.  ,e;jf;
NfhlhdJ  gad;  glj;jf;f  tifapy;  grpgpf;  ngUq;flypy;  mikf;fg;gl;Ls;sJ.  vdNt>
mUfpypUf;Fk; ,uz;L efuq;fSf;F xUehs; tpj;jpahrk; fhzg;gLtjpy;iy. ,J rh;tNjr
NjjpNfhl;by;  mike;jpUe;jhYk; mUfpy;  cs;s ,uz;L ,lq;fspd;  Neu tpj;jpaghrj;ij
fzf;fpl Kaw;rpf;Fk; NghJ rw;W fbdkhf ,Uf;fyhk;. ,e;j fzf;fPL Kjd;ik jPh;f;f
Nuifia itj;J fzf;fpl;lijg; NghyNt fzf;fplg;gLk;. Kjypy; ,uz;L gFjpfSf;F

,ilNa cs;s jPh;f;f Nuifapd;  (°)  ghif (bfphp)  tpj;jpahrq;fis fz;lwpa Ntz;Lk;.
,ij ehk;  ,U vz;fisAk;  $l;Ltjd;  %yk;  fzf;fplyhk;.  gpwF $l;lg;gl;l  vz;iz

xt;nthU  kzp  Neuj;jpw;Fk;  fpilf;Fk;  15°  ahy;  tFf;f  Ntz;Lk;.  ,J  rh;tNjr  Njjp
Nfhl;by;  cs;s  ,U  ,lq;fSf;Fk;  ,ilNa  cs;s  Neu  tpj;jpahrj;ijj;  jUfpwJ.
NkYk; ekf;F Vw;fdNt njhpe;j Neuj;ij $l;bNah fopj;Njh Gjpa Neukz;lyj;jpYs;s
Gjpa Neuj;ij fzf;fplyhk;.


