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) ) )

ohf,la;sl Ñka;kfha iy iajNdj O¾ufha oDV m%j¾. iy iïnkaO;d ke;s 
nj  .ek  ksoiqkla(  jeàfï  kshuh¦  fuh  ±kgu;a  hï  úkdä  .Kkl jeàfï 
ld,hla iïnkaOfhka ifÞia fjhs" tjla mgka mDÓúfha wrh ;jÿrg;a ifÞia núka 
f;drj wkka;hg  ∞ iudk fia .; fkdyelsh" tfiau jeáu ms<Sn| .e,S,sfhdaf.a 
kshuh Wml,amkh lrkakd fia mDÓúfha wdl¾IKh ia:djrj mj;skq fjkqjg" th 
jeä  fjhs'  tfia  jqjo  fuu  kshuh  ;ju;a  ksrka;rju  W.kajkq  ,efí"  tfy;a 
jH;sf¾Lh neyer lrkq ,efí'

) ) )

ksõgkajd§  wdl¾IKh iy flakaødmidÍ  n,h -  mdrfN!;sljd§  Ñka;kfha 
ksoiqka( .eg¿j fkdúi¢ks" tfy;a th  bÈßm;a jQjd mu‚" fuh úi÷u jYfhka 
foaYkd  flß‚'  laf,daishiaf.a  ;dm  W;ai¾ckh  /Wärmeabnahme/ ms<sn|jo 
tfiauh'201

ksõgkajd§  .=re;ajdl¾IKh' th .ek lsj  yels  tlu foh kï"  th .%y 
p,s;fha  j;auka  ;;a;ajh  ksrEmkh lrkq  ñi  th  meyeÈ,s  fkdlsÍuh'  p,s;h 
ksYaÑ;h'  iQhœ  wdl¾IK  n,ho  tfiauh'  fuu  o;a;hkaf.ka  p,s;h  meyeÈ,s 
lrkqfha flfiao@ n, iudka;rdi%h u.sks" ±ka wm ms<s.; hq;= wjYH Wm.%yKhla 
njg  m;ajk  iam¾Yl  n,hla  u.sks'  thska  woyia  lrkqfha  mj;akd  ;;a;ajfha 
iÞ;ksl  iajNdjh Wml,amkh lsÍfï§"  wmg  m%:u  wdfõ.hla"  foúfhda" wjYH 
njh' tfy;a mj;akd .%y ;;a;ajh iÞ;ksl fyda wdrïNl p,s;h ixlS¾K fyda 
fkdfõ"  th  ir, N%uKhls'  tfiau fuys§ Ndú;d lrkq  ,nk n, iudka;rdi%h 
jerÈh" ulaksidoh;a th wm%lg úYd,;ajh"  x"  yqfola  meyeÈs,s  fkdl<d muKla 
fkdj th ;ju;a  fiúh hq;=  ùuh" tkï ksõgka  yqfola  m%Yakh bÈßm;a  lsÍug 
muKla fkdj th úi£ugo whs;sjdislï lshd isák mu‚kah'

) ) )

fi!r.%y uKav,fha  ksõgkaf.a n, iudka;rdi%h jeäu jqjfyd;a"  j,hdldr 
jia;= fjka jk fudfyd; i|yd i;Hfõ" ulaksidoh;a" túg mßN%uK p,s;h th 
iu.u  m%;súfrdaë;djlg  t<fUkqfha"  tla  w;lska  wdl¾IKh jYfhkao"  wfkla 
w;ska  iam¾Yl n,h jYfhkau  fmkS  isáñks'  flfia  jqjo fjka  ùu iïmQ¾K jQ 
ú.iu p,s;h h<s;a tal;ajhls. fuu fjka ùu isÿ úh hq;=h hkak ohf,la;sl 
ls%hdj,sfha idOlhls'

) ) )
,ma,diaf.a isoaOdka;h p,s;fha mj;sk øjHh muKla mQ¾jdl,amkh lrhs - 

úYaùh wNHdjldYfha wj,ïì; ish¨ jia;= i|yd wjYH mßN%uKh'



) ) )

ueâ,¾' wp, ;drld202

oy wgjk ishji wdrïNfha§" ;drld ;=k .ek ysmamd¾pqiaf.a iy *a,eïiaàâf.a 
o;a;hka  w;r  fjkiska"  ye,S"  m%:ufhkau  kshu  p,s;h  ms<sn|  woyi  fj; 
meñ‚fhah ^410 msgqj&' - *a,eïiaàâf.a zzì%;dkH kdudj,shZZ  (British Catalogue)" 
idudkHfhka ksjerÈ iy iúia;rd;aul m%:u kdudj,sh' ^420 msgqj&" wk;=rej ca. 
1750" n%eâ,s" ueiafl,ska" ,e,kafâ"

w;súYd, jia;= iïnkaOfhka wdf,dal lsrKj, mrdhdih ms<sn| Wu;= kHdh" 
iy fuh u; mokï jQ ueâ,¾f.a .Kka ne,Su - iajNdj O¾uh ms<sn| fya.,af.a 
o¾Ykh t;rïu Wu;= tlls ^424-425 msgq&'

;drldjl m%n,;u ^oDIHudk& kshu p,s;h  =701"  ishjilska  ca  11'41"  = 
iQhœdf.a úIalïNfhka ;=fkka tlls¦ ÿf¾laI ;drld 921 l l=vdu idudkHh 8". 65, 
tajdhska iuyrla 4".

wyia .Õ j<¨ ud,djls" ta ish,a,gu fmdÿ wdl¾IK flakaøhla we; ^434 
ms'&'

ma,shdâia  lKavdhu ^ima;  ;drld&  iy th ;=<  we,aisfhdaka  (Alcyone)  (η 
fg!ß) wfma  úYaj  ¥m;  i|yd  zzwyia  .fÕys  b;d  ÿria;  m%foaY  olajdZZ  o,s; 
flakaøh  ^448  ms'&  ma,shdâia  ;drld  lKavdhu  we;=<;  idudkHfhka  mßN%uK 
ld,dj¾;" wjqreÿ úis,laIhls ^449 ms'& ma,shdâia ;drld wi," úl,am f,i ;drld 
w;ska ÿmam;a iy ;drld w;ska fmdfydi;a j,hdldr lKavdhï' - filals j;auka 
ld,fha flakaøhla kshu lsÍfï yelshdj .ek ;¾l lrhs'

fnfi,a  mjik  mßÈ"  ihsßhqia  ^Sirius&  iy  fm%disfhdaka  ^Procyon&  w÷re 
jia;=jla jgd llaIhla fukau idudkH p,s;h úia;r lr;s ^450 ms'&'

we,af.d,a .%yKh ^Eclipse of Algol& iEu Èk ;=klskau" mj;akd ld,h meh 8 
ls" j¾Kdj,s úYAf,aIKh u.ska lrkq ,en we; ^filals 786 ms'&'

wyia .Õ m%foaYfha" tfy;a .eUqrg tys ;=<" 7-11 úYd,;ajhkaf.ka hq;= >k 
;drld  j<,a,la¦  fuu j<,af,ka  msg; fndfyda  ÿr  tlaflakaøsl  wyia  .Õ j<¨ 
we;af;ah" wm tajdhska olskafka folls' fy¾fI,a mjik mßÈ wyia .fÕys" ;re oY 
,laI oy wgla muK" Tyqf.a ÿr olakfhka oDYHudkh" j<,a, we;=<; we;a;d jQ 
;re .Kkska úis ,laIhla muK fyda Bg;a jeäh" tkhska uq¿ ixLHdj fofldaáhlg 
jeäh' óg wu;rj wyia .fÕys úNskak-fkdjk È,shqula ks;ru" úNskak ;drld 
msgqmi mjd we;af;ah' tkhska we;eï úg m¾hdf,dalh fya;=fldgf.k" ;j ;j;a 
j<¨ ieÕù we;af;ah@ ^451-452 msgq&'

we,aisfhdka ^Alcyone& iQhœdf.a isg wdf,dal j¾I 573 la ÿrh' oDYHudk fjka 
fjka ;rej, wyia .Õ j<,af,a úIalïNh" wvq .Kfka wdf,dal j¾I 8"000 ls ^462-
463 msgq&'



wdf,dal j¾I 573 l iQhœ-we,aisfhdaka  wrhla  we;=<; p,kh jk jia;=j, 
ialkaOh iQhœ ialkaO 118 la jYfhka .Kkh lrkq ,efí ^462 ms'&" fuh lsisfia;a" 
th we;=<; p,kh jk Wv;amsßfihska  20 ,laIhla  ;drld iu. tlÕ fkdfõ' 
wkaOldr  jia;=@  flfia  fyda  hï  je/oaola  we;'  wfma  wdldY  jia;=  mÍlaIK 
uOHia:dk fl;rï wx. iïmQ¾K;ajfhka f;dro hkak ms<sn| idOlhls'

wyia .fÕys ndysr;u j<,a, i|yd wdf,dal j¾I oyia .Kkl we;eï úg 
,laI .Kkl ÿr m%udKhla ueâ,¾ Wml,amkh lrhs ^464 ms'&'

Bkshd wdf,dal wjfYdaIKhg tfrysj ,iaik ;¾lhla(

zzflfia  fyda  fõjd  wm  fj;  ;jÿrg;a  wdf,dalh  ,Õd  úh  fkdyels  ÿr 
m%udKhla mj;shs" tfy;a Bg fya;=j yd;amiskau fjkia tlls' wdf,dalfha m%fõ.h 
mßñ;h¦ ueùfï wdrïNfha isg wfma ld,h jk úg mßñ; ld,hla f.ù we;af;ah" 
tuksid  wmg  wjldY  jia;=  ms<sn|  ±k.;  yels  jkqfha  fï  mßñ;  ld,fha§ 
wdf,dalh .ukalr we;s ÿrm%udKh olajd muKls æZZ ^466 ms'&'

wfma fmkSfï fl;rï Yla;su;a jqjo" Bg fl;rï WmlrK myiqlï ie,iqjo 
ÿrm%udKfha  j¾.hg  iudkqmd;sl  f,i  ;Sj%;djfhka  ^>k;ajfhka&  wvq  jk 
wdf,dalh" ;jÿrg;a wfma weig oDYHudk fkdjk ,laIHhlg ,Õdúh hq;=h hkak" 
b;d meyeÈ,s  jk w;r" T,an¾iaf.a  u;h jk" wmßñ; ÿrm%udKhla olajd iEu 
Èidj,skau  È,sfik  ;rej,ska  msß.;a  wyfia  w÷r  f;areï  lsÍug  iu;ajkafka 
wdf,dal wjfYdaIKh muKls hkak ksIam%N lsÍug th m%udKj;a fõ' thska woyia 
lrkqfha" B;r ;jÿrg;a wdf,dalhg úksú§ug bvfkdfok ÿrm%udKhla mj;skafka 
ke; hkak fkdfõ'

) ) )

kSydßld"  ish¨ iajrEmj,ska  "  ±äf,i pl%dldr"  b,smaiSh fyda  wl%ñl iy 
lvf;d¨ iys; fõ' úNskak;djfha ish¨ m%udKhka uq¿ wúNskak;djh njg ñY%úu" 
tys§ flakaøh foig >Kúu jeäùula muKla fjkafldg w|kd.; yelsh' úNskak 
úhyels  we;eï  kSydßldj,"  ;drld  oyÞyla  olajd  ±lsh  yelsh"  ueo  jvd;au 
>Kh"  jvd;a  §ma;shla  we;s  uOHu  ;rejla  b;d  l,d;=rlsks'  frdfiaf.a  fhdaO 
ÿrolakh" flfiajqjo" tajdhska fndfyduhla úNskak fldg we;' m<uqjeks fy¾fI,a 
;drld iudyrK 197 la iy kSydßld 2"300 la úia;r lrhs' olaIsK wyfia" fofjks 
fy¾fI,a úiska jÜfgdare .; lrk ,o tajd fuhg tl;= l< hq;=h'

jdIam  ialkaOj,g  iu;=,s;;djfhka  mej;sh  yels  jkqfha  f.da,sld  fyda 
b,smaidN iajremfhka  muKla fyhska  l%udKql+, fkdjQ  tajd  wE; úYaj ¥m;a  úh 
hq;=h'  ;jo"  tajdhska  fndfyduhla"  b;du;au  m%n,  ÿrolak  u.ska  mjd  ±lsh 
yelsjkqfha' hka;ñks' flfiajQjo jD;a;dldr tajd jdIam ialkaO úh  yelsh( by; 
i|yka 2"500 w;r tajd 78 la we;' tajdg we;s ÿr m%udKh fy¾fI,a" wdf,dal j¾I 
úis  ,laIhla  Wml,amkh lrhs"  ueâ,¾ -  wdf,dal j¾I 8"000 lg iudk ienE 
úIalïNhla  Wml,amkh lrhs'  jia;=j,  tla  ;drld  .%y  moaO;shl isg  wfkla 
;drld .%y moaO;sh olajd we;s ÿrm%udKh wju jYfhka moaO;sfha úIalïNh fuka 
ish .=Khla jk fyhska" wfma úYaj ¥mf;a isg B<Õ úYaj ¥m;g we;s ÿrm%udKh 



wju  jYfhka wdf,dal  j¾I  8"000  tajd  50  jrla=400"000  úh  hq;=h"  tjeks 
;;a;ajhl§" kSydßld oyia .Kkla iu. wms 1 fjks fy¾fI,af.a" 20 ,laIfhka 
fndfyda Tíng hkafkuq ^[ueâ,¾" loc. cit, 485] - 492 ms'&'

filals(

úNskak l< yels kSydßld wúÉýkak iy idudkH ;drld j¾Kdj,shla fohs' 
flfia  jQjo"  kshu  kSydßldj  zzw¾O  jYfhka"  wekafv%dóvd  kSydßldj  fuka" 
wúÉýkak  j¾Kdj,shla  fohs"  tfy;a  tajd  jeä  jYfhkau  fokafka"  Tßhkays" 
iðgdßhqiays"  ,Srd  ys  kSydßl  iy  .%y  ^jD;a;dldr&  kSydßld  hk  kñka  m%lg 
kSydßldj,ska  nyq;rh fuka  Èma;su;a  f¾Ld tllska  fyda  b;d w,amhlska  muKla 
iukaú; j¾Kdj,shls ^787 ms'&'

^ueâ,¾ 495 msgqfjka  mjik mßÈ"  wekafv%dóvdfõ kSydßldj wúNskakh'  - 
Tßhkays kSydßldj wl%ñlh" ysrej,d iys;h" tfiau" w;a úysÿjhs" 495 ms' - ,Srdfõ 
kSydßldj j<¨yevfhka hq;=h" u|la b,smaiSh fõ" 498 ms'&'

fy¾fI,af.a  wxl  4374"  kSydßldfõ  j¾Kdj,sfhys  §ma;su;a  f¾Ld  ;=kla 
y.skaiag  olakg  ,enks"  fuu  kSydßldj  fjka  fjka  ;drld  iudydrhlska 
^tl;=jlska&  iukaú;  fkdjk  w;r"  th  ienE)kSydßldjla"  jdhquh  ;;a;ajfha 
mj;sk .sksr;a øjHhla nj fuhska jydu ks.ukh fõZZ [787 ms']'

fuu f¾Ld khsg%cka ^1& iy yhsv%cka ^1& j,g wh;afõ" f;jekak wm%lgh' 
Tßhkays kSydßldj .eko tfiauh' È,sfik ;eka wka;¾.; kSydßlj,g ^yhsv%d" 
iðgdßhqia& mjd" fï §ma;su;a f¾Ld we;s w;r" ta wkqj iudyrKfha mj;sk ;drld 
ialkaO ;ju;a  >k fyda  øj fyda  fkdfõ ^789  ms'&'  ,Srd  ys  kSydßldjg we;af;a 
khsg%cka f¾Ldjla muKls ^789 ms'&' - Tßhkays kSydßldfõ >k;u ia:dkh 1x ls" tys 
uq¿ jHdma;sh 4x ls [790-791]'

) ) )

filals( ihsßhqia(

zzjir  tfld<ylg  miqj  ^fnfi,af.a  .Kkhg  miqj"  ueâ,¾  450  ms'&&''' 
ihsßhqiaf.a  mßjdr .%yhd yhfjks  úYd,;ajfha  iajhx-§ma; ;rejl iajrEmfhka 
fidhd.kq ,enqjd muKla fkdj" tys llaIh fnfi,a úiska .Kkh lrk ,oao iu. 
iïmd;jk nj fmkajk ,È' tjla mgka fm%disfhdka iy tys i.hd i|ydo llaIh" 
´j¾ia  úiska  ks¾Kh lrk ,§' tfy;a Wm .%yhdu mjd ta  jk úg;a olskq  ,en 
fkd;sì‚ZZ ^793 ms'&'

filals( wp, ;re(
zzwp, ;rej,ska fol ;=kla yereKq úg" wfkla tajdg ixcdkkh l< yels 

wiïmd;hla fkdue;s fyhska" tajd wju jYfhkaZZ wfmka wdf,dal j¾I 30 la muK 
ÿrm%udKhl we; ^799 ms'&'

filals  mjik  mßÈ"  16  jk  úYd,;ajfha  ;re  ^;ju;a  y¾fI,af.a  úYd, 



ÿrolakfhka  w÷kd  .;  yelsh&  wdf,dal  j¾I  7"560  lska  wE;h"  frdfiaf.a 
ÿrolakfhka w÷kd.; yels tajd wvq.Kfka wdf,dal j¾I 20"900 la wE;h ^802 ms'&'

filals ^810 ms'& ;udu fufia wihs(

ysre  iy  uq¿  fi!r.%y  uKav,hu  ksreoaOjQ  úg  ZZfï  ñh  .sh  fi!r.%y 
uKav,h È,sfik kSydßldjla jYfhka th uq,ska mej;s ;;a;ajh h<s mK.ekaúh 
yels n,fõ. iajNdj O¾uh ;=< ;sfío@ wms fkdoksuq'ZZ

) ) )

filals iy mdmajrhd'

) ) )

fviald¾f;aia Woïj, jvÈh yd ndÈh if|ys wdl¾IKh u.ska  isÿflfrk 
nj fidhd.;af;ah' ;jo" iafk,a  iu. iu.dój Tyq  wdf,dal j¾;k kshuh) o 
fidhd.;af;ah"  tfy;a  fuh  Tyqg  úfYaIjQ  iy  iafk,af.a  iajrEmhg  fjkiajQ 
iajrEmhlsks'

) ) )

fïh¾"  Mechanische  Theorie  der  Wärme, 328 ms'  Woïj," jvÈh yd ndÈh 
mDÓúfha N%uKh u; ukaok mSvkhla we;slrk nj  ldkaÜ ±kgu;a i|yka lr 
we;' ^klaI;% ojfia)) È. m%udKh ±ka  jir 1"000 l§ ;;a;amrhlska'  1$100 ka 
mx.=jlska jeäù we;ehs hk wevïiaf.a .Kka ne,Su'&

f*ârsla tx.,aia"
[hdka;% úµdj iy ;drld úµdj]"

[iajNdj O¾ufha ohf,la;slh - isxy, mrsjra;kh]"
 417 - 425 msgq" 


