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çLrkouk

ekbØksoso çkS|ksfxdh 21oha lnh ds lcls vkd”kZd vuqç;ksxksa esa ls ,d gSA 

ekbØksoso baVhxzsVsM lfdZV vk/kkfjr vkj,Q fpi fMokbl dbZ ek;uksa esa vf}rh; 

gS] lcls [kkl igyw bldh vlk/kkj.k d‚EiSDVusl] etcwrh vkSj fo”oluh;rk 

gSA blus j{kk vkSj lqj{kk vuqç;ksxksa ds Hkfo’; ds fy, viuh vk”kktud {kerk 

dks çkIr djus ds fy, lSU; vkSj ukxfjd {ks=ksa esa ladh.kZ Li‚V che ds ek/;e ls 

vafre ok;jysl i‚baV Vw i‚baV lapkj dh çkfIr dh vksj ekuo tkfr dh dYiuk 

dks vkdf’kZr fd;k gSA eSXusVªksu vkSj tkbjkVªku tSls mPp “kfä lzksrksa dk mi;ksx 

djus okyh ekbØksoso rduhd vc miyC/k gS vkSj Hkfo’; ds ;q)ksa dh j.kuhfr;ksa 

ij ,d cM+k çHkko Mkyus okyh gS vkSj Hkfo’; ds ;q)ksa ls cpus esa rduhdh fujks/k 

,d egRoiw.kZ Hkwfedk fuHkk,xhA

mPp vko`fÙk okys ekbØksoso cSaM vkSj feyhehVj rjaxksa dh cQZ] /kqvka] /kwy] 

vkSj dksgjs tSlh çfrdwy tyok;q ifjfLFkfr;ksa esa Hkh csgrj ços”k xgjkbZ gksrh gSA 

blds vykok] mPp vko`fÙk okys ekbØksoso cSaM ij rjax nS/kZ~;] fupys ekbØksoso 

vko`fÙk cSaM dh rqyuk esa] cgqr NksVs gksus dh otg ls ekbØksoso flLVe vkdkj 

vkSj otu esa NksVs gksrs gSa vkSj bl dkj.k ls lSU; dk;ZØeksa ds fy, ok;q tfur 

ç.kkfy;ksa esa laHkkfor vuqç;ksx esa vkrs gSaA ekbØksoso vko`fÙk;ksa dh bl lqfo/kk 

dk lSU; vkSj ukxfjd vuqç;ksxksa esa mi;ksx fd;k tkrk gSA dqN vuqç;ksx bl  

çdkj gSa% ,aVh-VSad felkbyksa ds ̂ ^v‚u cksMZ lhdj^^] gok ls gok esa ekj djus okyh 

felkbyksa dk VfeZuy ekxZn”kZu] LekVZ ;q) lkexzh] v‚Vkseksckby Vdjko cpko 

ç.kkyh] mPp vko`fÙk ekbØksoso besftax] NksVh nwjh dh mPp xfr MsVk lapkj]  

60 xhxkgVZ~t ij xqIr lapkj] vkfnA



xii

fganh esa fy[kk x;k ;g eksuksxzkQ iwjs ekbØksoso LisDVªe (3 GHz - 100 
GHz ;kuh 100 mm - 3 mm rjax nS/kZ~; jsat) ds vR;k/kqfud çkS|ksfxdh fodkl 

ifj–’; dks lacksf/kr djrk gS ftlesa feyhehVj rjaxksa dk ifjp; vkSj bldk 

bfrgkl] fo|qr pqEcdh; fl)kar] midj.kksa dh leh{kk] ?kVd vkSj ç.kkfy;k¡ vkfn 

“kkfey gSA midj.kksa ij çkS|ksfxdh esa Vîwc vkSj lsehdaMDVj nksuksa mRiUu djus 

okys midj.k of.kZr fd, x, gS tSls eYVh-dSfoVh eSXusVª‚u] tkbjkVª‚u] eYVh-
dSfoVh fDyLVª‚u] fj¶ysDl fDyLVª‚u] VhMCY;wVh] bEiSV lzksr] xu lzksr] fuf’Ø; 

?kVd vkSj feDlj] fMVsDVj vkfn tSls ?kVd çkIr djukA

bl eksuksxzkQ esa j{kk lsokvksa ds fy, mi;ksxh ekbØksoso flLVe rduhd 

dk o.kZu fd;k x;k gSA bles f”ki-Vw-f”ki vkSj xzkmaM-Vw-,;j ;k ,;j-Vw-xzkmaM 
vuqç;ksxksa ds fy, ok;jysl lapkj çnku djus ds fy, ,yvks,l flLVe tSls 

fo’k; “kkfey fd, x, gSaA vU; fo’k; ftudh foLr`r tkudkjh nh xbZ gS os gSa% 

,aVh-VSad felkbyksa vkSj bySDVª‚fud okjQs;j flLVe vkfn ds fy, ^^v‚u cksMZ 

lhdj^^ fodflr djus ds fy, ekbØksoso jMkj rduhd vkSj lSVsykbV isyksM 

vkfn ds Li‚V che ds ek/;e ls lhekorhZ {ks=ksa esa lqjf{kr lapkj ds fy, ds,-cSaM 
lSVsykbV VfeZuy fodflr djus ds fy, lSVsykbV lapkj rduhdA

bl egRoiw.kZ çkS|ksfxdh {ks= esa dke djus okys “kks/kdrkZvksa vkSj vkj,Q 

bathfu;jksa ds fy, mijksä fo’k;ksa dks lqlaxr rjhds ls çLrqr djus vkSj ,d 

rS;kj lanHkZ ds :i esa mi;ksx ds fy, ;g ,d ç;kl gSA

nsgjknwu                                           vo/ks”k dqekj “kqDyk



vkHkkj çLrkouk

eSa funs”kd] j{kk oSKkfud lwpuk ,oa çys[ku dsaæ ¼MhbZ,lvkbZMhvkslh½ 
dks bl eksuksxzkQ dks çdkf”kr djus esa feys rRij lg;ksx vkSj dq”ky lg;ksx 
ds fy, gkfnZd /kU;okn nsrk gwaA

eSa fo”ks’k :i ls gj laHko rjhds ls mR—’V leFkZu ds fy, MslhM‚d ds 
eksuksxzk¶l çHkkx dh çeq[k ¼vydk caly vkSj vt; dqekj½ vkSj eksuksxzk¶l 
Vhe ¼jkts”k dqekj vkSj xq¡tu cD”kh½ dks /kU;okn nsuk pkgrk gw¡ A eSa funs”kd] 
j{kk bysDVª‚fuDl vuqç;ksx ç;ksx”kkyk ¼Mhy½] nsgjknwu dk lanHkZ [kkst vkSj 
iqLrdky; ç;ksx dh lqfo/kk esa lgk;rk dh vuqefr ds fy, vR;ar vkHkkjh gw¡A

eSa bl ikaMqfyfi ds leh{kdksa vkSj cgqewY; lq>ko nsus okyksa dks /kU;okn 
nsuk pkgrk gwaA bl ifj;kstuk ds nkSjku eq>s viuh iRuh “kf”k “kqDyk ls tks 
lg;ksx feyk] mldh eSa xgjkbZ ls ljkguk djrk gw¡A

eSaus ;g eksuksxzkQ j{kk bySDVª‚fuDl vuqç;ksx ç;ksx”kkyk ¼Mhy½] nsgjknwu 
ds feyhehVj oso lewg esa vius lHkh lg;ksfx;ksa vkSj nksLrksa dh dbZ lkSan;Ziw.kZ 
Le`fr;ksa ds lkFk fy[kk gS] ftuds fcuk gkfly dh xbZ lQyrk laHko ugha gksrhA

& vo/ks”k dqekj “kqDyk



v/;k; 1 

ekbØksosOl dk ifjp; 
(INTRODUCTION OF MICROWAVES)

1.1 ifjp; (INTRODUCTION)

ekbØksoso ,d lw{e vkdkj dh fo|qrpqacdh; rjaxs (electromagnetic waves 
of micro size) gksrh gSa] vFkkZr ftldh rjaxnS?kZ~; (wavelength, λ) lw{e gksrh 

gSA ,-th- Dykfo;j us 1931 esa ekbØksoso 'kCn dk ç;ksx yxHkx 1 ehVj rjax 
nS/kZ ds fy, fd;k Fkk]1 tks fd ekSfyd :i ls fo|qrpqacdh; rjaxsa gksrh gSa ,oa 

300 MHz ls 300 GHz dh fÝDosUlh jsat esa Lisl ds ek/;e }kjk ÅtkZ fodfjr 

(radiate) djrh gSaA 

mUuhloha lnh ds vafre fnuksa esa ts- lh- cksl ds dk;ksaZ us iwjh nqfu;k 

esa Hkkjr dk uke jks'ku fd;kA tuojh 1898 esa ;g fl) gqvk fd 

ekdZuh dk csrkj vfHkxzkgh ;kuh ok;jysl fjlhoj txnh'k pUæ cksl  

}kjk vkfo"dkfjr FkkA vius ç;ksx }kjk ts-lh- cksl us crk;k Fkk fd fo|qr 

pqEcdh; rjaxsa fdlh lqnwj LFky rd dsoy Lisl ds lgkjs igqap ldrh gSa]2 rFkk 

;g rjaxsa fdlh fØ;k dk fdlh vU; LFkku ij fu;a=.k Hkh dj ldrh gSaA 

mlh le; nwljh vksj Ld‚VySUM ds HkkSfrdfon~ tsEl DykdZ eSDlosy us vius 

xf.krh; fl)kUr ls fl) dj fn;k fd fo|qrpqacdh; rajxsa vfLrRo esa gksrh gSaA 

eSDlosy us n'kkZ;k fd fo|qrpqacdh; rjax esa fo|qr vkSj pqacdh; QhYM ,d nwljs 

ds yacor~ o lapj.k dh fn'kk esa gksrs gSaA lHkh çdkj dh fo|qrpqacdh; ÅtkZ rjaxsa 

gksrh gSa] vkSj rjaxksa ds leku buesa fÝDosUlh gksrh gSA eSDlosy dh bl egRoiw.kZ 
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ekbØksoso VSDuksykWth dk j{kk {ks= esa vge~ ;ksxnku

[kkst us bySfDVªd vkSj eSxusfVd QhYM dks ,d lkFk ns[kkA fQj ,d teZu 

oSKkfud gsufjd #M‚YQ gVZ~t ftUgksaus igyh ckj eSDlosy ds fl)kUr dks vius 

ç;ksxksa }kjk çekf.kr fd;kA mUgksaus fn[kk;k fd ,ysDVªkseSxusfVd jsfM,'ku mRiUu 

djus ds vfrfjä çkIr Hkh fd;s tk ldrs gSa] tks jsfM;ks rjaxsa dgykrh gSa] vkSj 

ftls igys gVZft;u osOl ;k ,sFksfjd osOl Hkh dgk tkrk FkkA

gVZ~t us ;g Hkh fn[kk;k fd fo|qr pqEcdh; rjaxsa çdk'kh; rjaxksa dh Hkkafr 

ijkofrZr vkSj viofrZr (reflected and refracted) gksrh gSa]1 ysfdu gVZ~t }kjk 

çkIr lcls NksVh rjaxnS?kZ~; 66 lsaVhehVj dh FkhA bu rjaxksa ds çdk'kh; xq.kksa 

tSls ijkorZu] vioZru vkSj /kzqo.k (reflection, refraction and polarisation) 
dks ekius ds fy, gVZ~t dks cgqr cM+s midj.kksa dk ç;ksx djuk iM+rk FkkA ysfdu 

teZuh esa gsufjd gVZ~t ds çn'kZu ds lkr lky ckn gh ;g dk;Z ts-lh- cksl  

}kjk gekjs ns'k esa iw.kZ gqvkA

1.2 fo|qrpqacdh; LisDVªe ,oa bldh jsat (ELECTROMAGNETIC 
SPECTRUM AND ITS RANGES)

fo|qrpqacdh; LisDVªe dks fp= 1.1 esa çnf'kZr fd;k x;k gSA bu rjaxksa 

ds dbZ Lo:i gksrs gSa] tSls fd jsfM;ks rjaxs] baÝkjsM (infrared)] –f"Vxkspj 
çdk'k (visible light)] vYVªkok;ysV (ultraviolet)] ,Dl-fdj.ksa (X-rays) ,oa 
xkek fdj.ksa (γ-rays)] fdUrq lekU;r% jsfM;ks fÝDosUlh (RF) rjaxksa dks gh 

fo|qrpqacdh; rjaxs dgrs gSaA

jsfM;ks] Vsfyfotu] jkMkj] mixzg] Qsflekby çlkj.k (facsimile 
transmission)] ok;q usfoxs'ku (air navigation) vkfn lapkj i)fr;ksa esa  

/ofu] –'; (video) ,oa vU; flXkuyksa dks vUrfj{k esa Hkstus ds fy, ekbØksoso 

dks dSfj;j rjaxksa ds :i esa ç;ksx fd;k tkrk gSA
Wavelength

100 km   10 m           1 cm               1 mm              1 µm                                      1A    

3 kHz     3 MHz        30 GHz            300 GHz             300 THz         3 E

Microwaves Miillimeter 
Waves

Terahertz Infrared Visible Ultraviolet X-rays g-rays

Frequency

fp= 1.1.  fo|qrpqacdh; LisDVªe ,oa bldh jsatA
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