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Gamma-ray bubbles discovered around our galaxy
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kdidys *¾ñ .eud lsrk wNHjldY ÿf¾laIh u.ska wmf.a

laISr m: ukaodlsksh jgd we;s fhdaO jHqyhla fidhd .kq ,en

we; ^1&' laISr m: ;,fha fomiska iuñ;slj .eud lsrk

úfudapkh lrk nqnq¨ iïnkaO ù we;s w;r tajd w;r ÿr

wdf,dal j¾I 50"000la  -wdf,dal j¾Ihla hkq wdf,dalh

jirl § .uka lrk ÿr fyj;a wdikak jifhka ie;mqï

á%,shk 6ls - fyj;a laISr m:fha úIalïNfhka w¾Ohlafõ'

.eud lsrk hkq f¾äfhda ;rx." uhsfl%da ;rx." wdf,dalh iy

tlaia lsrk jeks wdf,dalfha fõ.fhka .uka lrk tfy;a

jvd by, Yla;shlska iy jvd flá ;rx. wdhduhlska hq;a

úoHq;a pqïnl úlsrk j¾.hls'

—wm oeka olskafka ukaodlsks flakaøfha isg W;=ßka iy

ol=kska wdf,dal j¾I 25"000la mqrd úys§ hk .eud lsrk

úfudapkh lrk nqnq¨ h˜ hhs fuu jHqyh uq,ska u fidhd.;a

;drld-fN!;sl úoHdj i|yd jk ydjâ-iañ;afidakshka

uOHia:dkfha ;drld úoHd{fhl= jk v.a,ia *skalanhsk¾

jd¾;dlrejkag lSfõ h' —tajdfha iajNdjh fyda iïNjh ms,sn|j

wmg ;ju;a iïmQ¾k wjfndaOhla ke;e˜hs Tyq ;jÿrg;a mejiSh'

1990 .kkaj, c¾uksfha kdhl;ajh hgf;a Èh;a l,

frdkaÜcka pkaøsldj u.ska lrk ,o tlaia lsrk ksÍlaIk

u.ska" PdhdrEmfha ks,a meyefhka fmkakqï lrk ukaodlsks

flakaøh iómfha nqnq¨j, fldka ms,sn| weÕjqï wkdjrkh

lrf.k ;snqkq ksid *skalanhsk¾f.a lkavdhu hula oel.ekSfï

wfmalaIdfjka miqúh' Bg wu;rj kdidys ú,alskaika uhsfl%d

;rx. wiuj¾;Sh mÍlaIkh ^ví,sõtïtamS& fmkakqï lf,a

nqnq¨ mj;sk l,dmh ;=, f¾äfhda ix{dj, jeäùula we;s

njhs'

flfia fj;;a fuh uq̈ ukska u wkfmalaIs; fidhd.ekSuls'

wdf,dalfha fõ.hg wdikak fõ.fhka p,kh jk wxY= wmf.a

ukaodlsksfha wdf,dalh iy wka;ia;Íh jdhq iu. wka;¾ls%hd

lroa§ .eud lsrk iuia; wdldYh mqrd jHdma;j mj;sk óÿula

fuka fmfka' fï olajd mej; wjq;a we;s jvd;a u ixfõ§ iy

by, u úfNaok yelshdfjka hq;a Wmlrkh jk *¾ñys by,

úfNaÈ; mq¨,a wjldYSh ÿf¾laIh ^,eÜ& óÿu ;=,ska nqnq¨

wkdjrkh lr.ekSug iu;a úh' nqnq̈  i;=j .eud lsrk mg,hg

jvd by, Yla;shla iy fyd¢ka i,l=kq flrekq fldka mj;afka

tajd jkdys úYd, iy idfmalaI jifhka laIksl Yla;s

uqodyeÍula u.ska we;s lrk ,oaola hhs fmkakqï lrñks'

wfkl=;a ukaodlskshka ms,sn|j lrk ,o ksÍlaIk u.ska

ma,diau j,djka wkdjrkh lrf.k we;' fuu j,djka msg

lrk ,o flakaøh iqúi,a l¨ l=yrhla hhs wkqudk flf¾'

tjeks j,djka .eud lsrk úfudapkh flfr;ehs úYajdi lrkq

,nk w;r úh yels tla fohla jkafka nqnq¨ jkdys wmf.a

ukaodlsksfha flakaøfha isÿ jQ fhdaO l¨l=yrhl msmsÍulska

b;=re myÿ jQjla h hkakhs' Bg úmÍ;j fuu nqnq¨ jir

ñ,shk .kklg fmr ukaodlsksfha flakaøfha fmdl=re jifhka

mej;s ;drldj, msmsÍulska msg jQ jdhqj, m%;sM,h o úh yel'

*¾ñ .eud ÿf¾laIh 2008 jif¾ § Èh;a lrk ,o w;r

my, llaIhlska mDÓúh jgd .ufka fhfoa' tys m%Odk Wmlrkh

jk ,eÜ iEu meh ;=klg jrla .eud lsrk úfudapkh lrk

;drld-fN!;sl úoHd;aul m%mxphka ms,sn|j iuia; wdldYh

fidaÈis lrhs'

*¾ñ Wmlrkh ñ,s ;;amr .kkl isg ñks;a;= lsysmhla

olajd ld,mrdihla ;=, isÿjk jvd wE; ukaodlskshkaf.ka

úfudapkh lrkq ,nk .eud lsrkj, msmsÍï ms,sn|j wOHhkh

lrk .eud lsrk msmsreï wëlaIlh ^Ôîtï& kue;s ;j;a

Wmlrkhla o /f.k hhs' th úYajfha jvd mQ¾j wjëka

ms,sn|j fndfyda foa - ÿr jeäj;a jeäj;a úlsrk fmd,jg

meñkSug .;jk ld,h jvd È.= fõ - lshhs'

tjeks kj fidhd.ekSula úYaj úoHdfõ" wmf.a úYajh

mßkduh jQfha flfiaoehs wOHhkh lrk lafIa;%fha  iy

úYd, ukaodlskSuh mßudkhla úuik ;drld úoHdjg iïnkaO

úoHdfõ ;ju;a isÿfjñka mj;sk m%fndaO ckl j¾Okhka

biau;= fldg olajhs' *¾ñ Wmlrkh iu.ska wNHdjldYfha

fuka u fmd,fõ r|jd we;s ÿf¾laI .kkdjla .eud lsrkj,

isg f¾äfhda ;rx. olajd úysfok úoHq;a pqïnl j¾kdj,sfha

iEu wxYhla u ms,sn|j jv jvd f;dr;=re iu.ska úYajh

ksÍlaIkh lrñka isà'

wmf.a úYajh mßkduh jQfha jir ì,shk 13'7lg muk

fmr isÿ jQ —uyd msmsÍulskã  nj oeka fyd¢ka u ;yjqre ù we;

^2&' uyd msmsÍfï iajNdjh iy thg fmr isÿjQfha l=ula o

hkak" tajd ms,sn|j bÈßm;a flÍ we;s fjkia kHdhkaf.ka

ksjerÈ l=ulaoehs fjka fldg oelaùug ;ju;a idlaIs fkdue;sj

w¾nqoldÍ m%Yak f,i ;ju;a b;sßj mj;S' m%:u uhsfl%d;;amr

lsysmfha § úYajh wka;ÍlaI øjHhkaf.a w;sYhska Wkqiqï

fydoaola we;s lrñka —WoaOukSh˜ wjêhla yryd .uka lr

we;ehs wjfndaO lr.efkk w;r tys iajNdjh wxY=l fN!;sl

úoHdj iy i¾kays úYd, yeâfrdka >Üglh ^t,atÉiS& jeks

;ajrl yryd f;areï .kq ,efí'

m%:u jir ñ,shk 100 ;=, § wka;ÍlaI fydoao isis,a fjoa§

wjldYh fndfyda fihska úfYaI isoaëkaf.ka f;drj thska

ishhg 4'5la mukla wmj ;ekS we;s fm%dafgdak" kHqfg%dak jeks

mod¾:hkaf.ka iukaú;j mej;s nj oeka b;d fyd¢ka wjfndaO

lr.ekS we;s w;r ví,sõtïtamS jeks ksÍlaIkhkaf.ka o ta

nj ;yjqre fõ' ;j;a ishhg 23la wmf.a ksÍlaIkhg ,lajk

ukaodlskSj,ska fndfyduhla tlg ne| ;nd.kakd jQ;a idudkH

mod¾:h iu. .=re;ajh yryd wka;¾ls%hd lrk —w÷re
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mod¾:fhka˜ iukaú; jk w;r th fjkia ;;ajhka hgf;a

b;d ÿ¾j,j wka;¾ls%hd lrhs' wka;ÍlaI wjêfhka w÷re

mod¾:h mek ke.=fka flfia o hkak wxY=l fN!;sl úoHdj

fmdrnok uQ,sl wxYhls'

uq, § w÷re mod¾:h wmf.a ;ekqï tallhg iudk Bkshd

ueflda jia;= fyj;a fhdaO ;drld-fN!;sl úoHd;aul ixhqla;

fyaf,da jia;+ u.ska ;ekS we;ehs is;d isáh o j¾;udk idlaIs

tu u;hg tfrysj th wreu mqÿu f,i ÿ¾j,j wka;¾ls%hdldÍ

fhdaO wxY= fyj;a ví,sõwhstïmS hhs kï lrkq ,nk fohska

;ekS we;s h hkakg wkq.%yYS,S fõ' kHqg%,sfkda kue;s f,an,h

fokq ,en we;s tjeks wxY= wxY=l fN!;sl úoHdfõ m%udksl

kso¾Ylfha È.=jla weÕjqï lrhs' w÷re mod¾:h ;ekS we;s

;j;a ;ekqï tallhla hhs ie,flkafka welaIshka kue;s wxY=j

hs' miqlrñka hk w÷re mod¾: wxY= wkdjrkh lr.ekSug

mDÓú mDIaGfhka fndfyda .eUqf¾ lrk ,o mÍlaIk fï olajd

wiu;aj we;' ví,sõwhstïmS wxY= i¾kays t,atÉiS u.ska

wkdjrkh lr.kq ,eîu o úh yelalls'

úYajh ;=, mod¾:fha b;sß ishhg 72" úYajfhys isÿjk nj

okakd m%idrkh ú.%y lsÍug Wml,amkh lrk ,o —w÷re

Yla;sfhka˜ ;ekS we;' tys iajNdjh ;ju;a wNsryila f,i

fndfyda úoHd{hska úiska i,lkq ,nhs ^3&'

m%:u jir ñ,shk 100 fyda ta yd iudk ld,fhka miq"  ;=kS

f,i úisrekq mod¾:h ;=, isÿjQ uo WÉpdjpkhka .=re;ajfha

n,mEu hgf;a >k njg m;a l,dm ìys ùug ;=vqÿka nj

mß>kl kso¾Yl fmkajd fohs' iuyr úg wmf.a iQ¾hhdf.a

ialkaOh fuka ñ,shk lsysm .=khl ialkaOfhka hq;a tjeks

j,d m%Odk jifhka w÷re mod¾:h úhyel' tu wjêfhka miq

yhsv%cka fyda yS,shï mrudkq ;kd ;sfnkq we;a;d jQ mod¾:fha

idudkH fldgi wdf,dalh úfudapkh lrk w;r j,dfõ

flakaøfha ixflakaøkh ù ;sfí' wmf.a j¾;udk ;drld fuka

lsysm ish .=khlska úYd, fuu uq,a ld,Sk ;drld j¾.hka

ie,lsh hq;= ;rï blaukska msmsrefka jvd nr mrudkql uQ,øjH

;kñka iy B ,Õ jir ì,shkh fyda ta yd iudk ld,h ;=,

.=re;ajfha n,mEu hgf;a wm oeka ksÍlaIkh lrk ukaodlskS

;ekQ j,djka ckkh lrñks'

uq,a ld,Sk úYajfha fuu ukaodlskS ieliSfï ls%hdj,sh

ms,sn|j wjfndaO lr.ekSug ;j;a fndfyda foa b;sßj ;sfí'

oekg fndfyda fihska m¾fhaIkj,g ,la lr we;s ;drld

úoHdfõ tla wxYhla jkafka —l¨ l=yr˜ ms,sn| úoHdj hs ^4&'

l¨ l=yr" tkï wdf,dalh o we;=,;aj ´kEu fohla msgùu

.=re;ajh u.ska j,lajk ;rug mod¾:h >k njg m;aj we;s

l,dmhka" mej;sh yels nj whskaiaghskaf.a .=re;ajh ms,sn|

kHdfhka mqfrdal:kh lrkq ,eîh' tjeks jia;= tajdg wdikak

mod¾:h u; we;s lrk n,mEu yryd jl%j ksÍlaIkh lrkq

,eìh yel' tajd Wmj¾. follska ;sîfï m%jk;djla ;sfí'

tlla jkafka wmf.a iQ¾hhd fuka mia.=khl isg 15 .=khl

mrdifha ialkaOfhka hq;= jkakd jQ o ksù hoa§ ;ukaf.a u

.=re;ajfha n,mEu hgf;a lvd jegqkd jQ o ;drldj, b;=re

myÿ jk w;r wfkla j¾.h jkafka iQ¾hhka ñ,shk fyda

ì,shk .kkla ;rï úYd, ukaodlskSj, flakaøfha msysá fhdaO

l¨ l=yrhka h'

úYajfha uq,a ld,iSudfõ fuu fhdaO l¨l=yr yg.ekqfka

flfiaoehs hkak iy tajd ukaodlskS ìysùu iu. iïnkaO

jkafka flfiaoehs hkak úúO ms,s;=re bÈßm;a flfrk újD;

m%Yakhls ̂ 5&' iQ¾hhka ñ,shk 4'5l ialkaOfhka hq;a ieðfÜßhia

ta) wmf.a laISrm: ukaodlsksfha flakaøfha msysá tjeks l¨

l=yrhla hhs úYajdi lrkq ,efí'

idudkH mod¾:fhka iukaú; fhdaO l¨ l=yrj, meje;au

ú.%y lsÍfï wiSre;djg fya;= jkafka j¾;udk ksÍlaIk u.ska

fhdackd fldg isák jir ì,shkh fyda ta yd iudk ld,h

;=, tajdg ieliSug we;s ;rï ld,hla ke;ehs hkak h' wEka

wdn¾ys ñÑ.ka iriúfha uydpd¾h le;ßka *aÍia bÈßm;a lrk

tla wdl¾YkSh NjH;djla jkafka m%:u —w÷re ;re˜ ksIamkak

lrñka ví,sõwhstïmS w÷re mod¾: l,dm isis,a úh yels iy

yels,sh yels njhs' *aÍia iy wef.a iydhlhka i|yka lrk

wdldrhg tjeks ;drld ì|jeà oekg ksÍlaIs; ;rfï fhdaO

l¨ l=yr njg m;aj we;s w;r uyd msmsrefï isg jir ì,shkhl

muk ld,h ;=, th isÿ ù ;sfí ^6&'

wmf.a ukaodlsksh jgd mj;sk w÷re mod¾:h ;=, isÿjk

.egqï u.ska ksIamkaks; hhs mqfrdal:kh lrkq ,efnk .eud

lsrk wkdjrkh lrk mÍlaIkhla i|yd fhdod .eksk' tfy;a

tjeks .eud lsrk wmeyeÈ,s óÿï j,djl iajrEmfhka ñi

nqnq¨ jeks jHqyhlska mej;sh fkd yel' —fuh w÷re mod¾:h

hhs ud is;kafka keye˜ hhs *skalanhsk¾ lSfõ h' —oeka wmg

fï wfkla foh uqk.efik ksid w÷re mod¾:h fidhd.ekSu

wiSre hs' th ieu fohla u jHdl+, lrkjd'˜ flfia fj;;a

Tyqf.a úYajdih jQfha nqnq̈  we;s lrk ,oafoa laISrm:fha flakaøSh

l¨ l=yrh u.ska nj h' —fuh ukaodlsksfha flakaøfha mssysá

l¨ l=yrfha ls%hdldÍ;ajh ms,sn| m%:u idlaIsh úh yels hs˜

hhs Tyq lSfõ h'

.eud lsrk nqnq̈  iy wmf.a úYajfha iuia; j¾Okh ms,sn|j

wjidkfha t,efUkq we;s wjfndaOh l=ula jqj;a úoHd;aul

úYaj úoHdj od¾Ykslj fN!;sljd§ oDIaáhlg uq¨ukska

iyfhda.h olajhs' ukaodlsksuh mßudkfha mod¾:hg thg u

wdfõksl .=kd;aul ,laIk we;s w;r Ôj úoHd;aul

mßkdufhka fjkia jqj o udkj iudcfha iy ;drldj, mjd

mßkduh i;=j oeka wkdjrkh lr.kq ,efnñka ;sfnk thg

u wdfõksl ft;sydisl kS;s ;sfí'
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