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‡gwWK¨vj wdwR· Gi aviYv

(The Concept of Medical Physics)

f~wgKv (Introduction)

AvaywbK wPwKrmv e¨e¯’vq B‡jKUªwbK cÖhyw³i e¨cK cÖ‡qvM j¶¨ Kiv hvq| cigvby ev wbDwK¬qvi wPwKrmv e¨e¯’vmn AvaywbK c×wZ‡Z 

†ivM wbY©‡qi †¶‡Î wPwKrmvweÁvb AvR A‡bK †¶‡ÎB B‡jKUªwbK‡·i Dci wbf©ikxj| †ivM wbY©qmn wPwKrmvweÁv‡b e¨eüZ AwaKvsk 

hš¿cvwZ‡ZB eZ©gv‡b B‡jKUªwbKm cÖhyw³ e¨envi n‡”Q| weÁv‡bi †h kvLv‡Z wPwKrmvweÁv‡b e¨eüZ wewfbœ ai‡bi Bb÷z‡g‡›Ui MVb, 

Kvh©vcÖbvjx, e¨envi Ges i¶Yv‡e¶Y m¤ú‡K© Av‡jvPbv Kiv nq, Zv‡K †gwWK¨vj wdwR· e‡j|

‡gwWK¨vj wdwR· Gi AvIZvq i‡q‡Q †nj_ wdwR·, †iwW‡qkb wW‡UKkb I cÖ‡UKkb, †iwW‡qk‡bi cÖfve I †Wvwm‡gwUª, wbDwK¬qvi 

ev‡qv‡gwWK¨vj Bb÷z‡g‡›Ukb, cÖf„wZ|

1.1 †nj_ wdwR· Gi msÁv (Definition of health physics) t

¯v̂¯’̈ weÁv‡b c`v_©we`¨vi cÖ‡qvM‡K †nj_ wdwR· e‡j| †nj_ wdwR·‡K eûj cÖPvwjZ A‡_© †iwWI jwRK¨vj †nj_ ejv nq Ges G 

welqwU cwi‡ek weÁv‡bi Aš—f~³ aiv nq, hv Rb¯v̂¯’¨‡K ¶wZKviK wewKib (Radiations) mn Ab¨vb¨ ¶wZKi cÖfve †_‡K gy³ iv‡L| 

†nj_ wdwR·-Gi f~wgKv nj Rb¯v̂‡¯’¨i wbivcËvi Rb¨ wewfbœ †KŠkjMZ cÖwµqvi D™¢veb, G mKj cÖwµqv‡Z e¨eüZ h‡š¿i bKkv cÖYqb, 

Kvh©Ki wewKiY Dr‡mi e¨e¯’v Kiv, hv‡Z G Dr‡mi wewKib Øviv Ab¨vb¨ ¶wZKi wewKi‡Yi wµqv‡K bó Kiv hvq A_©vr ¶wZKviK 

wewKi‡Yi Øviv Ab¨vb¨ ¶wZKviK wewKi‡bi wµqv‡K bó Kiv hvq A_©vr ¶wZKviK wewKi‡Yi ZxeªZv‡K Ggb gvÎvq mxwgZ ivLv hv‡Z 

Rb¯v̂‡¯’̈ i Dci †Kvb cÖfve bv †d‡j|

1.2 ‡nj_ wdwR· Gi cÖavb f~wgKv (The major role of health physics) t

weÁvb I cÖ‡KŠkjMZ w`K †_‡K †nj_ wdwR· Gi cÖavb f~wgKv¸‡jv wbæi“c-

1| †nj_ wdwR· Gi gva¨‡g wewfbœ cÖKvi wewKiY Ges †ZwRw¯Œq c`v‡_©i ev¯—weK cwigvY wbY©q Kiv hvq|

2| wewKi‡Yi j¶¨e¯‘ Ges RxeRM‡Zi ¶wZi g‡a¨ cwigvYMZ m¤úK©  GUvi Øviv ¯’vcb Kiv hvq|

3| ‡ZRw¯ŒqZv †_‡K i¶v cvIqv ev wbivcËvi Rb¨ hš¿cvwZi D™¢veb. cwiKíbv cÖYvqb Ges cwi‡ekMZ fvimvg¨ i¶v Ki‡Z †nj_ wdwR· 

f~wgKv iv‡L|

4| ‡nj_ wdwR·, cÖvK…wZK cwi‡e‡k †ZRw¯Œq iwk¥i Mgb wbqš¿Y K‡i|

Dc‡ivwjwLZ welq¸‡jv †_‡K cÖZxqgvb nq †h, †nj_ wdwR· n‡”Q Ggb GKwU welq, hv weÁvbm¤§Zfv‡e mKj cÖKvi ¶wZKviK wewKiY Ges 

cwi‡ekMZ `~lY‡K wbqš¿Y K‡i RxeRM‡Zi Rb¨ GKwU my¯’ mvejxj AbyK~j cwi‡ek m„wó K‡i|



1.3 A¨vUg ÷ªvKPv‡ii msw¶ß weeiY (The structure of atom 

brielfy) t

1919 wLª÷v‡ã ivdvi †dvW© KZ…©K abvZ¥K KwYKv †cÖvUb Avwe¯‹vi Ges 1932 wLª÷v‡ã P¨vWDBK KZ…©K (Chaduick) 

wb¯—wor KwYKv wbDUªb bvgK KwYKvi Avwe¯‹v‡ii ci cigvbyi  Af¨š—ixY MVb m¤ú‡K© GKwU my¯úó aviYv cvIqv 

hvq| me©¯^xK…Z wjw_qvg  cigvYyi MVb KvVv‡gv (Atom structure) wb‡æ 1.1 wPÎvbyhvqx ewY©Z nj|

Dchy³ msL¨K †cÖwUb I wbDUªb wb‡q cigvYyi wbDwK¬qvm MwVZ| cigvbyi e¨vm cÖvq  Ges wbDwK¬qv‡mi e¨vm cÖvq| 

Lye ¶y`ª AvqZ‡bi G wbDwK¬qv‡mi cigvYyi cÖvq mgMÖ fi †K›`ªxf~Z _v‡K|

wZb cÖKvi †gŠwjK KwYKv Øviv cigvYy MwVZ| KwYKv¸‡jv nj-

1| FYvZ¥K Avaviwewkó (Negative charge) KwYKv B‡jKUªb (Electron) hvi Avavb () Ges fi (Mass) .

2| abvZ¥K Avavb wewkó (Positive charge) KwYKv †cÖvUb (Proton) hvi Avavb (Charge) B‡jKUª‡bi Avav‡bi 

mgvb Ges fi (Mass).

3| wb¯—wor KwYKv wbDUªb (Neutron) hvi fi. ‡cÖvUb I wbDUª‡bi fi cÖvq mgvb| GKwU cigvYyi wbDwK¬qv‡m wbw`©ó 

msL¨K †cÖvUb I wbDUªb _v‡K| †cÖvU‡bi Rb¨ mKj cigvYyi wbDwK¬qvmB abvZ¥K Avavb wewkó| ¯^vfvweKfv‡e †h 

†Kvb cigvby Zwor wbi‡c¶ _v‡K| AZGe, Aek¨B cigvby‡Z †cÖvU‡bi mgvb msL¨K B‡jKUªb we`¨gvb| G 

B‡jK‡Uªvb¸‡jv wbDwK¬qv‡mi Pviw`‡K wewfbœ e¨vmv‡a©i K¶c‡_ N~Y©biZ _v‡K|

https://electricalstudy.sarutech.com/bohr-model-of-atomic-structure/atomic-structure/index.html
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2| abvZ¥K Avavb wewkó (Positive charge) KwYKv †cÖvUb hvi Avavb B‡jKUª‡bi Avav‡bi mgvb Ges fi (Mass).

3| wbw®Œq KwYKv wbDUªb (Neutron) hvi fi. ‡cÖvUb I wbDUª‡bi fi cÖvq mgvb| GKwU cigvYyi wbDwK¬qv‡m wbw ©̀ó msL¨K †cÖvUb I wbDUªb 

_v‡K| †cÖvU‡bi Rb¨ mKj cigvYyi wbDwK¬qvmB abvZ¥K Avavb wewkó| ¯v̂fvweKfv‡e †h †Kvb cigvby Zwor wbi‡c¶ _v‡K| AZGe, 

Aek¨B cigvby‡Z †cÖvU‡bi mgvb msL¨K B‡jKUªb we`¨gvb| G B‡jK‡Uªvb¸‡jv wbDwK¬qv‡mi Pviw`‡K wewfbœ e¨vmv‡a©i K¶c‡_ N~Y©biZ 

_v‡K|



1.4 wbæewb©Z Uvg©mg~‡ni eY©bv  t

A¨vUwgK bv¤^i (Atomic number) t wbDwK¬qv‡m Aew¯’Z abvZ¥K Av`vbhy³ (Positive 

charge) †cÖvU‡bi msL¨v‡K A¨vUwgK bv¤^vi ev cvigvbweK msL¨v e‡j| A¨vUwgK bv¤^vi‡K Z Øviv 

wb‡`©k Kiv nq|

gvm bv¤^vi t wbDwK¬qv‡m †cÖvUb QvovI _v‡K Avavb  wbi‡c¶ wbDUªb| †cÖvUb Ges wbDUª‡bi fi  

†_‡K wbDwK¬qv‡mi fi ‡_‡K wbDwK¬qv‡mi fi wbwg©Z nq| wbDwK¬qv‡m Aew¯’Z †cÖvUb Ges wbDUªb 

msL¨v‡KB fi msL¨v  e‡j| 

wbDwK¬Ib (Nucleon) t wbDwK¬qv‡m †h mKj KYv (Particles) _v‡K, Zv‡`i‡K wbDK¬xqb e‡j| 

wbDwK¬qvm‡K Avjdv KYv Øviv AvNvZ K‡i †`Lv ‡M‡Q †h, Zv †_‡K mvaviYZ †cÖvUb Ges wbDUªb 

†ewi‡q Av‡m| myZivs G wm×v‡š— DcbxZ nIqv hvq †h, wbDwK¬qvm nj †cÖvUb Ges wbDUª‡bi 

mgwó| Ab¨vb¨ cix¶Y †_‡K Rvbv †M‡Q, wbDwK¬qv‡mi wfZi Ab¨vb¨ KYv i‡q‡Q †hgb- wbDwU‡bv 

wbDwK¬qvm (Nucleus) t ivdvi †dv‡W©i ÒAvjdv KYv we‡¶cYÓ cix¶v †_‡K Rvbv hvq †h, cigvYyi 

mg¯— fi (99.97%) Zvi †K‡›`ª GKwU we›`y‡Z ‡K› ª̀xf~Z _v‡K Ges GLv‡bB _v‡K cigvYyi 

abvZ¥K Avavb , iv`vi‡dvW© cigvYyi GB †K›`ªwe›`yi bvgKiY K‡ib wbDwK¬qvm| Ab¨ K_vq 

Af¨šZi¯’ abvZ¥K Avavbhy³ g~j e¯‘‡K wbDwK¬qvm e‡j|

‡cÖvUb (Proton) t GwU GKwU ¯’vqx cÖv_wgK KYv| †cÖvU‡bi Avavi (Charge) B‡jKUª‡bi mgvb 

wKš‘ wec‡ixZ A_©vr GwU abvZ¥K Avavb (Positive charge)| myZivs GUvi Avavb 



wbDUªb  t ¯v̂fvweK nvB‡Wªv‡Rb wbDwK¬qvm e¨ZxZ mKj wbDwK¬qvm G cÖv_wgK KYv 

w`‡q ˆZwi| GUvi fi cÖvq 1.0086654 a.m.µ ev 1.6747×10-27
Ges wbðj 

kw³ cÖvq 938.550 Mev. wbDwK¬qv‡mi evB‡i 10.6 wgwbU Aa©vqymn GUv Ae¶q 

cÖvß n‡q ˆZwi K‡i GKwU †cÖvUb, GKwU B‡jKUªb Ges GKwU cÖwZ wbDwUª‡bv| 

GwU AZ¨vwaK †cwb‡UªwUs cvIqvi m¤úvbœ|

wbDwK¬vBW  t `ywU wbDwK¬qv‡mi hw` †cÖvUb msL¨v Ges wbeDUªb msL¨v Awfbœ nq, 

Zvn‡j Zviv GKB wbDK¬xq cÖRvwZi AšZf©~³ nq| GKwU wbDKvjxq cÖRvwZ‡K 

ejv nq wbDK¬vBW |

AvB‡mv‡Uvc t †h mKj wbDK¬vBW  Gi †cÖvUb msL¨v  mgvb, wKš‘ fi msL¨vwfbœ, 

Zv‡`i‡K ejv nq AvB‡mv‡Uvc| †hgb- 6c13 Ges 6c12 G‡`i †cÖvUb msL¨v mgvb, 

wKš‘ fi msL¨v Amgvb| wKQy wKQy AvB‡mv‡Uvc †ZRw¯Œq KYv Ges iwk¥ Qy‡o 

†`q| G‡`i‡K ejv nq †ZRw¯Œq AvB‡mv‡Uvc (Radio active isotope) | 

P
32

Ges C
14

‡ZRw¯Œq AvB‡mv‡Uvc Gi D`vniY| 

AvB‡mvevi  t †h mKj wbDK¬vB‡W fi msL¨v (A) mgvb, Zv‡`i ejv nq 

AvB‡mvevi| †hgb-7N
13 Ges 6c13 A_ev, Ges 18Ar40 Ges 20Ca40| Avevi, 

†h mKj wbDK¬vB‡W †cÖvU‡bi †gvU msL¨v (Zv‡`i fi msL¨v) mgvb Zv‡`i‡K 

AvB‡mvevi ejv nq| 



1.5 †iwW‡qkb Gi msÁv (Definition of radiation) t

‡iwW‡qkb Gi evsjv AwfavwbK A_© wewKiY| wewLiY GKwU wbDK¬xq cÖwµqv| ZvB wewKiY 

m¤ú‡K© my®úó avibv †c‡Z n‡j cigvYyi wbDwK¬qvm m¤ú‡K© msw¶ß cwiwPwZi cÖ‡qvRb| cigvYyi 

†K›`ª¯’‡j AwZ¶z`ª GKwU RvqMv‡Z G wbDwK¬qv‡mi Ae¯’vb| G wbDwK¬qvm‡K †K›`ª K‡i †ek 

wKQyUv `~i w`‡q AveZ©b K‡i B‡jKUªb| Ab¨ `ywU ¶z`ª KYv †cÖvUb Ges wbDUªb, wZbwU KYvi g‡a¨

B‡jKUªbB me‡P‡q nvjKv KYv| B‡jKUªb FYvZ¥K ev †b‡MwUf PvR©hy³ Ges cÖ‡Uvb abvZ¥K ev 

cwRwUf PvR©hy³ KYv| GKwU B‡jKUª‡bi fi 9.1×10-31 wK‡jvMÖvg  †cÖvUb Ges wbDUªb B‡jKUªb 

KYvi †P‡q fvix (cÖvq 1840 ¸b)| wbDUªb †cÖvU‡bi †P‡q mvgvb¨ fvix wKš‘ PvR©nxb| wbDwK¬qv‡m 

†cÖvU‡bi msL¨v †_‡KB Rvbv hvq| cigvYywU †Kvb c`v‡_©i †hgb-wbDwK¬qv‡m 1wU †cÖvUb _vK‡j 

†gŠjwU nvB‡WªvRb, 2wU _vK‡j wnwjqvg BZ¨v`x|GKwU cigvYyi e¨vmva© mvaviYfv‡e 10-10 wgUvi 

†mLv‡b wbDwK¬qv‡mi e¨vmva© 10
-14 

ev 10
-15 

Gi gZ n‡q _v‡K|

wKQy †gŠj i‡q‡Q hv‡`i wbDwK¬qvm †_‡K KZ¸‡jv RwUj cÖK…wZi kw³kvjx A`„k¨ iwk¥ wewKwiZ 

nq Ges †gŠj¸‡jv ¯^ZtùzZ©fv‡e †f‡O wM‡q Ab¨ †gŠ‡j cwiYZ nq| †gŠ‡ji Giƒc ¯^Ztù~Z© 

fvOb cÖwµqv‡K ejv nq †ZRw¯ŒqZv  Ges G iwk¥ wbM©Z nIqvi cÖwµqv‡K ejv nq wewKiY 

(Radiation)| G ¯^Ztù~Z© fvOb cÖwµqv‡Z †hme †gŠj Ask †bq †m¸‡jv g~jZ fvix †gŠj 

A_©vr hv‡`i cvigvYweK IRb 206 Gi †ewk| fvOb cÖwµqv‡Z †gŠj wPiZ‡i cwiewZ©Z n‡q 

Ab¨iƒ‡ci bZzb †gŠ‡ji m„wó K‡i| AvaywbK cÖhyw³i gva¨‡g eZ©gv‡b A‡bK nvjKv †gŠj‡ZI A_©vr 

206 Gi †P‡qI A‡bK Kg cvigvYweK IRbwewkó nvjKv †gŠj‡ZI K…wÎg Dcv‡q †ZRw¯ŒqZv 

m„wó Kiv n‡”Q| G ai‡bi 



†ZRw¯ŒqZv‡K ejv nq K…wÎg †ZRw¯ŒqZv| 206 Gi †ewk cvigvYweK IRbwewkó †h me 

†gŠ‡j ¯^Ztù~Z© fvOb cÖwµqv N‡U Zv‡`i †ZRw¯Œq †gŠj ejv nq| Gme †ZRw¯Œq †gŠj 

Ges K…wÎg †ZR¯ŒxqZv NUv‡bvi Rb¨ Dchy³ nvjKv †gŠ‡ji wbDwK¬qvm †_‡K †m mg¯—

KYv I iwk¥ wbM©Z nq Zv‡K wewKiY (Radiation) e‡j| G mKj KYv I iwk¥¸‡jvi 

d‡UvMÖvwdK wewµqvag© QAov M¨vm AvqbvwqZ Ki‡Z cv‡i| ib‡Rb (Roentgen) G·-

‡i (x-ray) Avwe¯‹v‡ii ciciB 1896 mv‡j divwm weÁvbx †nbwi †eKzB‡ij me©cÖ_g 

AvKw¯§Kfv‡e †ZRw¯ŒqZv Avwe¯‹vi K‡ib|  wZwb cÖgvb K‡ib †h, BD‡iwbqvg jeY 

¯^Ztù~Z©fv‡e kw³m¤úbœ KYv I iwk¥ wewKiY K‡i| G Avwe¯‹v‡ii ci bZzb bZzb 

†ZRw¯Œq c`v_© Avwe¯‹v‡ii Rb¨ e¨vcK cÖ‡Póv ïiy nq| GK ch©v‡q gv`vg Kz¨ix Ges w¯§U 

¯^Zš¿fv‡e cÖgvb K‡i †h, †_vwiqvgI GKwU †ZRw¯Œq †gŠj| cieZ©x‡Z K ÿix `¤úwË 

BD‡iwbqv‡gi AvKwi‡Ki Dci cix¶v Pvjvb Ges wm×v‡š— DcbxZ nb †h, G AvKwiK 

BD‡iwbqv‡gi †_‡KI †ewk †ZR¯Œxq| c‡i Zviv †egš— bv‡g GKRb mnKvixi mv‡_ 

GK‡Î KvR K‡i wcP‡eÛ †_‡K ‡iwWqvg Avwe¯‹v‡ii gva¨‡g weL¨vZ nb|

c~‡e© D‡jL Kiv n‡q‡Q †ZRw¯Œq wewKiY GKwU wbDK¬xq cÖwµqv| †gŠ‡ji ¯^Ztù~Z© fvOb 

ev ¶qcÖvwßKv‡j †h mg¯— KYv I kw³kvjx iwk¥ wewKwiZ nq Zv H †gŠ‡ji cigvbyi 

wbDwK¬qvm †_‡KB †ei n‡q Av‡m| Avgiv Rvwb cigvYyi wbDwK¬qvb abvZ¥K Avavbwewkó| 

(Positive charge) Ges GKgvÎ wbDwK¬qv‡mB abvZ¥K Avavb _v‡K, Ab¨ ‡Kv_vI bq| 

†ZRw¯Œq c`v_© †_‡K wZb ai‡bi iwk¥ wbM©Z nq, †m¸‡jv‡K h_vµ‡g Avjdv iwk¥ weUv 

iwk¥ (β-ray) I Mvgv iwk¥ bvg AwfwnZ Kiv nq|



Avjdv , weUv KYv I Mvgv iwk¥ cÖK…wZ



G iwk¥ wZbwUi g‡a¨ Avjdv KYv bvgK iwk¥ cÖwZwU †ZR¯Œxq cigvYy †_‡K 

wbM©Z nq Ges Avjdv iwk¥ cwRwUf PvR©hy³ n‡q _v‡K| †h‡nZz wbDwK¬qvm 

cwRwUf Pv‡R©i Drm ev DrcwË ¯’j ZvB Avjdv KYvi cwRwUf PvR©B cÖgvb 

K‡i G iwk¥ wewKi‡Yi DrcwË ¯’j wbDwK¬qvm|  †ZRw¯Œq wewKiY GKwU 

m¤ú~b©fv‡e wbDK¬xq cÖwµqv e‡jB Zvc, Pvc, we`ÿ r ev AwZ kw³kvjx 

†PŠ¤^K †¶‡Îi b¨vq evB‡ii †Kvb cÖwµqvB G wewKi‡bi Dci †Kvbiƒc 

cÖfve †dj‡Z cv‡i bv| D`vniY¯^iƒc ejv hvq, BD‡iwbqvg GKwU 

†ZRw¯Œq c`v_©, GwU avZe, AvKwiK, `ªexf~Z jeb ev †h Ae ’̄vq _vKzK bv 

†Kb †BUi †ZRw¯ŒqZv memgq AcwiewZ©Z _v‡K| ZvQvov fvO‡bi d‡j 

†gŠj †h Ab¨ †gŠ‡j i“cvš—wiZ nq ZvI wbDwK¬qvm wefvR‡bi d‡jB N‡U 

_v‡K| Kv‡RB wbwðZfv‡e ejv hvq †ZRw¯ŒqZv ev †ZRw¯Œq wewKiY GKwU 

wbDK¬xq cÖwµqv|

Avjdv-‡i weUv-‡i Ges wbDUªb †iwW‡qkb 



1| Avjdv KYv t

Avjdv KYvmg~n `yB cwRwUf PvR©wewkó wnwjqvg wbDwK¬qvm (He
2+

) hv 2wU †cÖvUb Ges 

GKwU wbDUªb Øviv MwVZ| G Avjdv KYvi fi Pvi GKK Ges PvR© `yB GKK| Gi fi 

6210
-27 

wK‡jvMÖvg (kg) Ges cwRwUf PvR©evnx hvi cwigvY 3.210
9

Kzj¤ ̂(C) 

Avjdv iwk¥ GKwU AwZ `ª“Z MwZm¤úbœ iwk¥| G iwk¥i MwZ‡eM cÖwZ †m‡K‡Û 210
9 

†mw›UwgUvi| G MwZ‡eM Av‡jvi MwZ‡e‡Mi  Ask| G iwk¥i MwZ‡eM cÖwZ †m‡K‡Û 

1.4510
9 

†mw›UwgUvi †_‡K  2.2×10
-9

‡mw›UwgUv‡ii g‡a¨ n‡q _v‡K| cwRwUf 

PvR©hy³ iwk¥ nIqv‡Z Avjdv KYvmg~n Zwor Ges Pz¤^K †¶Î Øviv we‡¶ß n‡q _v‡K| 

Avjdv wewKi‡Yi AvqbxKiY ¶gZv AwZkq Zxeª wKš‘ G‡`i we×Kvix ¶gZv †ek Kg|

kw³i wbZ¨Zvi m~Îvbyhvqx ejv hvq, cigvYwi wbDwK¬qvm †_‡K wewKiZ Avjdv 

KYvmg~‡ni kw³ memgq e‡K _v‡K| wKš‘ ev¯—‡e Zv nq bv| †Kvb †Kvb †¶‡Î mvgvb¨

e¨wZµg Qvov †ewkifvM †¶‡Î kw³ cÖvqB GKB _v‡K| G Ask‡K Avjdv KYvi cÖavb 

¸”Q e‡j| G ¸”Q wewKi‡Y Avjdv KYvi MwZkw³ †ewk _v‡K|

Avjdv KYvi MwZ‡eM t Avjdv KYvi MwZ‡eM I kw³ wbY©‡qi Rb¨ †PŠ¤K̂ we‡kl‡Ki 

mvnv‡h¨ †bqv nq| GKUv wbw`©ó †PŠ¤̂K †¶‡Îi wfZi Avjdv KYv Mgb Ki‡j Zvi 

MwZc‡_i eµZvi e¨vmv`© cwigvY K‡i G KYvi MwZ‡eM I kw³ wbY©q Kiv hvq|

‡ZRw¯Œq c`v_© †_‡K wewKwiZ Avjdv KYvi kw³ AwaKvsk †¶‡ÎB 4 †_‡K 9 †gMv-

B‡jKUªb-‡fvë  Gi g‡a¨ n‡q _v‡K|



2| weUv KYv ev weUv-iwk¥ t 

weUv KYv n‡”Q GKwU B‡jKUªb, hvi fi (9.03*10-31) wK‡jvMÖvg Ges Pv‡R©i 

cwigvY (1.6×10-19) Kzj¤|̂ G KYv `ªZ MwZm¤úbœ B‡jKUªb| weUv KYv 

Avjdv KYvi  Zzjbvq cÖvq 100 ¸b †ewk| cigvYyi wbDwK¬qvm †_‡K 

¯^Ztù~Z©fv‡e GKwU B‡jKUªb A_ev cwRUªb †ewi‡q Avmv‡K weUv ¶q ev 

weUv wewKiY ejv nq| wbDwK¬qvm †_‡K wbM©Z B‡jKUªb ev cwRUª‡bi 

mvaviY bvg weUv KYv (β- ev β+)| G KYv¸‡jv we`ÿ r I †PŠ¤^K †¶‡Îi 

wµqv‡Z Avjdv KYvi wecixZ w`‡K we‡¶wcZ nq| G‡`i AvqbxKiY 

¶gZv Avjdv KYvi Zzjbvq Kg| 

3| Mvgv KYv ev Mvgv iwk¥ t Mvgv KYv ev Mvgv iwk¥ n‡”Q Zwor †PŠ¤^Kxq 

wewKiY, hvi Zi½‰`N©̈ cÖvq 0.03 †_‡K 3A (Angstrom)| G KYvi 

MwZ‡eM Av‡jvi MwZ‡e‡Mi mgvb| Zi½‰`N©̈ (Wavelength) Kg nIqvi 

Rb¨ G‡`i we×Kvix kw³ me©vwaK| iÄb-iwk¥ (-Rays) A‡c¶vI G‡`i 

Zi½‰`N ©̈ Kg Ges AwaK kw³m¤úbœ| Mvgv-iwk¥ PvR©wenxb Zwor iwk¥ e‡j 

†PŠ¤^K Ges ˆe`ÿ wZK †¶‡Îi wµqv‡Z G‡`i Dci †Kvbi“c cÖfve c‡o 

bv, A_©vr wbR¯^ Mgb c_ †_‡K Giv wePÿ Z nq bv|



Avjdv A_ev weUv iwk¥i wewKi‡Yi cigvYy wbDwK¬qvm A‡bK mgq D‡ËwRZ 

kw³‡Z Ae ’̄vi K‡i| wKš‘ wbDwK¬qvmwU hw` GK ev GKvwaK †dvUb 

wewKiY K‡i Zvn‡j me©wbæ kw³ Ae¯’vq DcbxZ nq| wbDwK¬qvm †_‡K G 

†dvUb †ewi‡q Avmv A_©vr wewKwiZ †dvU‡bi iwk¥‡KB Mvgv-iwk¥ ejv nq| 

Zzjbvg~jK `xN© ¯’vqx‡Z¡i D‡ËwRZ wbDwK¬qvm‡K Zvi ¯^vfvweK Ae ’̄vq 

wbDwK¬qv‡mi AvB‡mvgvi ejv nq| wPÎ t wPÎvbyhvqx †ZRw¯Œq c`v_© †_‡K   

iwk¥i wewKiY †`Lv‡bv n‡q‡Q



4| wbDUªb  t Dc‡iv‡jwLZ wZb ai‡bi wewKiY QvovI Avi GK ai‡bi 

wewKiY nj wbDUªb| wbDUª‡bi fi Avjdv Ges weUv KYvi gvSvgvwS, A_©vr 

hv †cÖvU‡bi f‡ii mgvb|

wbDUª‡bi MwZ‡eM D”P ev wbæ n‡Z cv‡i A_©vr G‡`i MwZ‡eM wbf©i K‡i †h 

Drm ( †h ai‡bi wbDwK¬qvm) †_‡K wbM©Z nq Zvi Dci| †h‡nZz wbDUª‡bi 

†Kvb PvR©  †mRb¨ G‡`i kbv³ Kiv LyeB KwVb| wbDUª‡bi we×Kvix kw³ 

Kg|



property Alpha radiation Beta radiation Gamma radiation

Nature of particle A helium nucleus An electron/positron A photon

Charge 0

Mass 0

Speed ~0.05c up to 0.99c c

Ion pairs per cm of air ~1 000 000 ~10 000 ~10

Interaction with perpendicular 

magnetic fields Some deflection Large defleciton No deflection

Stopped by Thick sheet of paper Few mm of aluminium sheet

(to some extent) A couple of cm of a 

block of lead or few metres thick 

concrete



Aa¨vq-02

‡iwWI A¨vKwUwfwU

2.1 †iwWI A¨vKwUwfwU Gi mÁv t

‡iwWI A¨vKwUwfwU Gi evsjv AwfavwbK A_© †ZRw¯ŒqZv| 1896 mv‡j divwm weÁvbx †e‡K‡ij (1852-1902) 

AvKw¯§Kfv‡e Avwe¯‹vi K‡iY †h, BD‡ivwbqvg-jeb ¯^Ztù‚Z©fv‡e kw³ m¤úvbœ KYv I iwk¥ wewKiY K‡i| 

GB mg¯— KYv I iwk¥ d‡UvMÖvwdK wewµqvag© QvovI M¨vm‡K AvqbvwqZ Kivi ¶gZv Av‡Q| KYv I iwk¥ 

wewKiYKvix BD‡iwbqvg I Ab¨vb¨ GB RvZxq c`v‡_© †ZRw¯Œq c`v_© (Radioactivity) Ges c`v‡_©i GB 

we‡kl ag©‡K †ZRw¯Œqv ev †ZRw¯ŒqZv (Radioactivity) e‡j|

G Avwe¯‹v‡ii ciciB bZzb †ZRw¯Œq c`v_© Avwe¯‹v‡ii Rb¨ cÖ‡Póv ïi“ nq| gv`vg Ky¨ix () Ges w¯§U () 

¯^Zš¿fv‡e cÖZ¨¶ K‡ib †h, †_vwiqvg I †ZRw¯Œq †gŠj c`v_©| 

c‡i wcqv‡i Kÿ ix Ges Zvi ¯¿x gv`vg Kz¨ix j¶¨ K‡ib †h, wKQy BD‡iwbqvg-AvKwiK BD‡iwbqv‡gi PvB‡ZI 

†ewk †ZRw¯Œq| eû cwikªg K‡i Zvuiv K‡qK Ub wcP‡eÛ n‡Z bZzb †ZRw¯Œq c`v‡_©i Aw¯—Z¡ cÖgvb K‡iY 

I bvg iv‡Lb c‡jvwbqvg| c‡i Kz̈ ix `¤úwË †egš— bv‡g GK mnKvixi mv‡_ GK‡hvM KvR K‡i wcP‡eÛ 

†_‡K †iwWqvg Avwe¯‹vi K‡ib|‡iwWI A¨vKwUwfwU I †iwWI A¨vKwUf wbDK¬vBW  t

‡Kvb wbDwK¬qvm †_‡K ¯^Ztù‚Z©fv‡e α-Kbv, β-Kbv I Mvgv-iwk¥i  wbtmiY‡K †ZRw¯Œqv e‡j|

cÖK…wZ‡Z 325 wUi †ewk wbDK¬vBW cvIqv †M‡Q hvi 263 wU ¯’vqx Ges Aewkó¸‡jv †ZRw¯Œq|



2.2 cix¶vg~jK D`vniYmn Avjdv, weUv I Mvgv †iwW‡qkb Gi cÖK…wZ () t

Radiation Mass Electric Charge Velocity

Alpha Particles relatively heavy double positive relatively slow

Beta Particles about 8,000 times 

lighter

negative less than the velocity of 

light

Gamma Rays None None 3 x 108 m/s in free space

property Alpha radiation Beta radiation Gamma radiation

Nature of particle A helium nucleus An electron/positron A photon

Charge 0

Mass 0

Speed ~0.05c up to 0.99c c

Ion pairs per cm of air ~1 000 000 ~10 000 ~10

Interaction with 

perpendicular magnetic 

fields Some deflection Large defleciton No deflection

Stopped by Thick sheet of paper

Few mm of aluminium 

sheet

(to some extent) A couple 

of cm of a block of lead or 

few metres thick concrete



nvd jvBd

nvd jvBd Gi evsjv AwfavwbK A_© Aa© Avqy¯‹vj| †Kvb †ZRw¯Œq †gŠ‡ji 

cigvYy msL¨v †h mg‡q wVK A‡a©‡K cwiYZ nq, †mB mgq‡K H †ZRw¯Œq 

†gŠ‡ji Aa© Avqy¯‹vj ev Aa©vqy (T) e‡j|

Avgiv Rvwb,

GUv n‡Z †`Lv hvq †h, ¶q aªeK †ewk n‡j Aa© Avqy¯‹vj Kg n‡e|

‡_vwiqv‡gi (234TH) Aa© Avqy¯‹vj 24 w`b| A_©vr 100 MÖvg †_vwiqvg 

†ZRw¯Œq ¶‡qi d‡j 24 w`‡b 50 MÖv‡g cwiYZ n‡e| Avevi, cwieZ©x 24 

w`‡b H 50 MÖvg 234TH n‡Z gvÎ 25 MÖvg 234TH Aewkó _vK‡e I cÖvq 

75 MÖvg ¶qcÖvß wbDwK¬qvm _vK‡e| †gvU f‡ii cwieZ©b KgB n‡q _v‡K|



Radioisotope Half Life

(approx.)

81mKr 13 seconds

99mTc 6 hours

131I
8 days

51Cr
1 month

137Cs 30 years

241Am 462 years

226Ra 1620 years

238U 4.51 x 109 years



 (L) wgb jvBd () t

wgb jvBd Gi evsjv AwfavwbK

A_© Mo Avqy¯‹vj|

‡Kvb †ZRw¯Œq c`v‡_©i Mo Avqy ev Avqy¯‹vj 

() wb‡æv³fv‡e †jLv hvq-



2.3 units of radioactivity
 2.4 †iwW‡qk‡bi BDwbUmg~n  t 

 AZx‡Zi w`b¸‡jv‡Z mwVK Ges wbf©yjfv‡e h_vh_ GK‡Ki mvnv‡h¨ wewKiY cwigv‡ci †Kvb 

e¨e¯’v wQj bv| †mB Kvi‡bB ¶wZKviK wewKiY‡K cÖwZ‡iv‡ai †hgb †Kvb Dchy³ e¨e¯’v wQj bv 

cvkvcvwk †iwW‡qkb †_ivwc‡K gvbe Kj¨v‡Yi e¨env‡ii Rb¨ Dchy³ GKK ev cwigvc c×wZI 

wQj bv| wbw`©ó cwigv‡Yi wewKiY GKwU wbw`©ó mg‡q †ivMxi `‡‡n †`qvi cÖ‡qvRb nq| Avgiv 

Rvwb, G·-‡i we‡gi mvnv‡h¨ †`‡ni wUmy¨i  g‡a¨ wewKiY gvÎvi  myô e›Ub n‡q _v‡K| Kv‡RB 

Dchy³ GK‡Ki mvnv‡h¨ mwVK cwigvc e¨env‡ii gva¨‡g ¶wZKviK cÖfve †_‡K gy³ †i‡L 

wewKiY gvÎvi myôz e¨envi wbwðZ Kiv m¤¢e|

 wewKi‡Yi GKK

 (Absorb Dose) t

 ‡kvwlZ †Wv‡mi †¶‡Î wewKi‡Yi GKK

 (SI unite of Absorb Gray) t

 1| †MÖ (Gray) t wewKi‡Yi ¶wZ ev e¨vq wbf©i K‡i wewKiY †_‡K cwigvY kw³ †kvwlZ nq Zvi 

Dci Ges G ¶wZ wUmÿ Øviv †kvwlZ kw³i Nb‡Z¡i cÖvq mgvbycvwZK nq| G Rb¨ cÖwZ GKK 

f‡ii wUmÿ ‡Z †kvwlZ kw³i mv‡c‡¶ †iwW‡qkb g~j GK‡K cÖKvk Kiv nq| G GKK‡K ejv nq 

†MÖ ev Gray (Gy)|



GK wK‡jvMÖvg wUmy¨‡Z wewKiY †Wv‡mi †kvwlZ kw³i cwigvY hw` GK Ryj (Joule) nq, ZLb H cwigvY wewKiY †Wvm‡K 1 Gy e‡j|

1 Gy=1J/kg

meai‡bi AvqbvBwRs wewKiY cwigv‡ci() †¶‡Î G Gray GKK e¨envi Kiv nq|

2 i¨vW (Rad) t wewKiY †Wvm cwigv‡ci Rb¨ Av‡iv GKwU GKK e¨envi Kiv nq G‡K Rad e‡j| Rad n‡”Q () Gi kã ms‡¶‡c|

1 (Rad) n‡”Q †mB cwigvY wewKiY †Wvm hv 1 MÖv‡g †kvwlZ Ae ’̄vq 100 AvM© () †kvwlZ kw³ Drcbœ K‡i|

1 Rad = 100 Ergs/g

Avevi,

1J= 107 Ergs Ges 1kg 1000g

1Gy = 100 Rads

G·‡cvRv‡ii †¶‡Î wewKi‡Yi GKK

1| G·‡cvRvi GKK () t G·‡cvRvi GKK n‡”Q †dvUb ej‡iLv ev †dvUb d¬v‡·i GKwU cwigvc, hv G·-‡i †¶‡Î () †_‡K GKK f‡ii 

evZv‡m ¯’vbvš—wiZ kw³i cwigv‡Yi mv‡_ m¤úK©hy³|

GK G·‡cvRvi GKK n‡”Q †mB cwigvY G·-‡i () ev Mvgv-‡i () Gi wewKiY, hv cÖwZ wK‡jvMÖvg evZv‡mi AvqZ‡b 1 Kzj¤̂ PvR© Drcvbœ K‡i|

1 G·‡cvRvi BDwbU = 1c/kg evZvm

G·-‡i Ges Mvgv-‡i Gi G·‡cvRv‡ii †¶‡Î †Kvqv›Uvg GbvwR© 3 †gMv B‡jKUªb †fvë (MeV) AwZµg K‡i bv| GKwU Avq‡bi Pv‡R©i cwigvY 

1.6×10-11 Kzj¤̂ GKwU Avqb hyMj Drcbœ n‡Z †h Mo kw³ evZv‡m Qovq Zv n‡”Q 34eV.

=34Gy (in air)

2| ib‡Rb (R) t G·-‡i wewKi‡Yi GKK‡K ib‡Rb ejv nq, hv‡K ms‡¶‡c (R) Øviv m~wPZ Kiv n‡q _v‡K| ib‡Rb n‡”Q G·-‡i A_ev Mvgv-

‡i Gi †mB cwigvY wewKiY hv 0◦ ‡m. ZvcgvÎv Ges 760 wg.wg. gviKvwi (hg) evqy Pv‡c cÖwZ Nb †m.wg. (cm) evZv‡m 1 w ’̄i ˆe`y¨wZK 

GKK Pv‡R©i mgvb (esu) PvR© Drcvbœ K‡i| 1 (R) Gi Rb¨ cÖwZ MÖvg evZv‡m †kvwlZ kw³i cwigvY nq 87.7 AvM© (ergs) 

G·‡cvRvi GKK Ges ib‡Rb Gi g‡a¨ m¤úK©t

=3881R/

ev, 1unit=3881R.



‡ZRw¯ŒqZvi GKK  t †ZRw¯ŒqZvi GKK‡K Kz¨ix  ejv nq| AZx‡Z GK Kz¨ix †ZRw¯Œq c`v_© ej‡Z GKwU 

wbw`©ó IR‡bi †iwWqv‡g cÖKvk Kiv nZ, wKš‘ eZ©gv‡b GwU Ab¨fv‡e wnmve Kiv nq| GK Kz¨ix †ZRw¯Œq 

c`v_© nj †mB cwigvY hv cÖwZ †m‡K‡Û 3.710
10

µgwefvRb nv‡i ¶qcÖvß nq| Kz̈ ix GKK‡K Av‡iv 

mnRfv‡e ej‡Z †M‡j ejv hvq, GK Kz̈ ix ej‡Z †mB cwigvY †ZRw¯ŒqZv eySvq hv‡Z cÖwZ †m‡K‡Û 

3.710
10

msL¨K cigvYyi ¶q nq| 

GK MÖvg †iwWqvg †_‡K cÖwZ †m‡K‡Û cªvq 3.71010msL¨K cigvYy fvOb N‡U| G A‡_© AZx‡Z (1950 mvj 

ch©š—) 1 MÖvg †iwWqv‡gi †ZMRw¯ŒqZvi ¶gZv‡KB 1 Kz¨ix Kjv nq| Kz¨ixi †QvU GKK wnmv‡e wgwjKz¨ix 

Ges gvB‡µvKz̈ ixI eûj e¨eüZ nq|

1 wgwjKz¨ix  = 10-3 Kz¨ix=3.71010  ¶q/†m‡K‡Û

1 gvB‡µvKz¨ix  =106 Kz¨ix= 3.71010  ¶q/†m‡K‡Û

wewfbœ Kvi‡Y A‡bK †¶‡Î Kz¨ix GKK e¨env‡i wKQyUv RwUjZv i‡q‡Q| †mB †¶‡Î Aci GKwU GKK gv‡S 

gv‡S e¨eüZ nq| GwU‡K  ejv n‡Zv iv`v‡d©vW |

1 iv` (rad) =106 ¶q/†m‡K‡Û

1 wgwj iv`v (rad) = 10
3

¶q/†m‡K‡Û

1 gvB‡µviv`v (rad) = 1 ¶q/†m‡K‡Û

‡ZRw¯ŒqZvi Gm.AvB () GKK n‡”Q †e‡K‡ij (bq)|

1 †e‡K‡ij (bq) = 2710
-12

Kz¨ix = 27 wc‡KvKz¨ix

1 gvB‡µv Kz¨ix (ci) = 37 wK‡jv †e‡K‡ij (bq)

1 wgwjKz¨ix (ci) = 37 †gMv‡eK (bq)

1 Kz¨ix = 37 wMMv †eK (bq)



2.4 Relationship between the decay 
const and half life



2.6 †ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi  t

Aaybv weÁv‡bi hy‡M †ZRw¯Œq AvB‡mv‡Uvc GK we¯§qKi f~wgKv MÖnY K‡i‡Q- wewfbœ †¶‡Î Gi e¨env‡ii cwiwa e‡j †kl Kiv hvq bv| wb‡P ïay K‡qKwU †¶‡Î †ZRw¯Œq 

AvB‡mv‡Uv‡ci e¨envi ms‡¶‡c Av‡jvwPZ n‡e|

1| wPwKrmvweÁv‡b  t wPwKrmvweÁv‡b †ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi AZ¨š— ¸i“Z¡c~b©| †`n  AZ¨š—‡ii hš¿mg~‡ni wPÎ MÖn‡Y ev B‡gwRs-Gi Rb¨ wbDK¬xq †gwWwmb 

c×wZ‡Z 
99m

Tc
131

BZ¨v`x †ZRw¯Œq AvB‡mv‡Uvc e¨eüZ nq| Gfv‡e †ivM wbY©q QvovI K¨Ývi wbivg‡q †iwW‡qkb †_ivwc c×wZ‡Z 
226

Ra, 
60

Co BZ¨vw` 

†ZRw¯Œq AvB‡mv‡Uvc‡K D”P-‡WvR †iwW‡qk‡bi Drm wnmv‡e e¨envi Kiv nq| gvbe‡`‡ni kvixie„Ëxq M‡elYvq 
24

Na,
32

P,
54

Fe BZ¨v`xi ¸i“Z¡c~b© cÖ‡qvM 

Av‡Q| Lvevi je‡Yi mv‡_ †ZRw¯Œq 24Na MÖnb Ki‡j jeY cvK¯’jx‡Z †cŠQv‡bvi ci KZ `ª“Z kix‡ii wewfbœ As‡k mÂvwjZ nq Zv wbav©iY Kiv m¤¢e| wUDgvi 

I K¨Ývi †iv‡Mi wPwKrmvq †ZRw¯Œq AvB‡mv‡Uvc djcÖm~ e‡j Mb¨ n‡q‡Q| RxweZ †Kvl¸‡jvi g‡a¨msNwUZ RwUj cÖwµqvi mgx¶Y QvovI wPwKrmvweÁv‡bi wewfbœ 

†¶‡Î †ZRw¯Œq AvB‡mv‡Uvc GK D‡jL‡hvM¨ f~wgKv cvjb K‡i‡Q|

2| K…wlwe`¨vq  t mÜvbx †ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi K…wlwe`¨vq GK bZzb hy‡Mi m~Pbv K‡i‡Q|

‡ZRw¯Œq dmdivm wgwkªZ dmdivm RvZxq mvi Rwg‡Z cÖ‡qvM Ki‡j Mv‡Qi g‡a¨ GB mvi Mv‡Qi e„w×i †Kvb ¯—‡i wK KvR K‡i Zv Rvbv m¤¢e| Mv‡Qi kwix‡e„Ë, 

i‡vMZË¡ I cÖRbb we`¨vi Dci e¨vcK cix¶v-wbix¶v †ZRw¯Œq AvB‡mv‡Uvc bv n‡j m¤¢e nZ bv| DbœZgv‡bi exR Drcv`b I bZzb ai‡bi dmj D™¢ve‡bi d‡j 

K…wl‡Z wece mvwaZ n‡q‡Q| D‡jL¨ †h Avgv‡`i †`‡k gqgvbwmsn AvYweK K…wl Bbw÷wUD‡Ui weÁvbxiv †ZRw¯Œq wewKi‡Yi mvnv‡h¨ bZyb Rv‡Zi AwaK djbkxj 

avb I cvU Drcv`b K‡i‡Qb|

3| wkíRM‡Z  t †ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi wkíRM‡Z ˆecweK cwieZ©b‡K Z¡ivwš̂Z K‡i‡Q|

Mv_ywbi KsµxU, wewfbœ Kv‡R e¨eüZ is, gU‡ii Uvqvi, KiLvbvq e¨eüZ eûai‡bi wUDe,  G‡iv‡c‡bi †eW I cvLv BZ¨v`x KZLvwb gReyZ ev †UKmB Zv wba©vi‡Yi 

Kv‡R mÜvbx AvB‡mv‡Uvc e¨envi Kiv n‡q _v‡K| avZz wbwg©Z †`qvj I gvwUi wb‡P iw¶Z cvwb ev †Z‡ji cvBc cix¶v, †c‡Ui †ea wbY©q ev KviLvbvq Kvh©iZ 

wgw¯¿‡`i `yN©Ubvi nvZ n‡Z i¶vi Rb¨ †ZRw¯Œq AvB‡mv‡Uvc e¨eüZ nq| GUv QvovI wkíRM‡Z AviI eûwea Kv‡R G‡`i RwUj I we¯§qKi cÖ‡qvM i‡q‡Q| 

M‡elYvq, Drcv`b cÖwµqvq, ivmvqwbK wk‡í †ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi wk‡ívbœZ †`‡k DË‡ivËi e„w× cv‡”Q|

4| c`v_© I ivmvqbweÁvb M‡elYvq  t c`v_© I ivmqbweÁvb M‡elYvi †¶‡Î †ZRw¯Œq AvB‡mv‡Uvc GK bZzb hy‡Mi m~Pbv K‡i M‡elYvjä dj gvby‡li Kj¨v‡b 

wb‡qvwRZ Ki‡Q| ivmvqwbK wewµqvi nvi, c`v‡_© AYyMVb, `ªeYxqZv cÖf„wZ wel‡q M‡elYv G‡`i mvnv‡h¨ Kiv m¤¢e n‡q‡Q|

5| f~-ZvwË¡K I cÖvZœZvwË¡K M‡elYvq  t f~-ZvwË¡K I cÖZœZvwË¡K M‡elYvq AvB‡mv‡Uv‡ci f~wgKv Amvgvb¨| cÖK…wZ‡Z wKQy wKQy †ZRw¯Œq AvB‡mv‡Uvc i‡q‡Q hv‡`i 

Avqy¯‹vj AwZ `xN©| eû †KvwU eQi a‡i wewKiY K‡iI Giv m¤ú~b© wbt†kwlZ nq wb| †Kvb LwbR c`v‡_© wK cwigvb †ZRw¯Œq AvB‡mv‡Uvc Ges Zv †_‡K Drcvbœ 

c`v_© i‡q‡Q Zvi mvnv‡h¨ Lwb‡Ri eqm wbY©q Kiv hvq| GKB c×wZi mvnvh¨ wb‡q wkjv, mgy`ª-ZjvYx GgbwK c„w_exi eqm wbiƒcY Kiv hvq| Gfv‡eB c`v‡_©i 

†ZRw¯ŒqZv cÖvK…wZK Nwo wnmv‡e e¨eüZ nq|



2.7 wbDwK¬qvi wdkvb I wdDkb  t 

1| wbDwK¬qvi wdkb  Gi evsjv AwfavwbK A_© wefvRb| wefvR‡bi †¶‡Î me‡P‡q 

¸i“Z¡c~b© Ges cÖ‡qvRbxq wefvRb N‡U axi wbDUªb Øviv cÖK…wZ‡Z 

BD‡iwbqv‡gi weii (0.7%) AvB‡mv‡Uvc 235U  Gi Dci AvNv‡Zi d‡j| G 

wefvR‡bi d‡j ga¨gf‡ii †h †Kvb wbDwK¬qvm Drcvbœ n‡Z cv‡i| cªwZwefvR‡b 

GK ev GKvwaK wbDUªb wbtm„Z nq Ges 200 Ggwf kw³ Drcbœ nq| kw³i 

AwaKvsk Drcbœ wbDwK¬qvm LÛØq enb K‡i| wewµqvwU mvavibfv‡e Gi“c-

GgBwf ....................................(i) 

‡hŠM wbDwK¬qvm  Lye ¶b ’̄vqx †f‡O `yBwU LÛ  Ges  G cwiYZ nq| Gi gvb| 

n‡Z 4 †h †KvbwU n‡Z cv‡i| wewµqvi `yÕwU‡K cigvYy msL¨v I fi msL¨vi 

wbZ¨Zv memgq iw¶Z nq| wb‡P  wefvR‡bi GKwU wbw`©ó D`vnib †`qv nj-



Fission process:





wbDwK¬qvi wdkb

 2| wbDwK¬qvi wdkb  t wdDkb Gi evsjv AwfavwbK A_©-mswgkªY ev 

mGKxfib| GKvwaK nvjKv cigvYyi wbDwK¬qv‡mi ci¯úi Mjb ev 

ms‡hvR‡bi d‡j cÖPÛ wbDwK¬q kw³ Drcbœ nq| wbDwK¬qv‡mi G ai‡bi 

cÖwµqv‡K wbDK¬xq wdkb ev wbDwK¬qv‡mi ms‡hvRb ejv nq|

 wdDkbRvZ kw³  t D`vniY ¯^iƒc wWD‡Uib I UªvBUv‡bi wdDkb cÖwµqv 

wbM©Z kw³ wbY©q Kiv hvK|cÖwµqvwUwbæiƒct 



Fusion:



wbDwK¬qvi wdkb I wdDk‡bi Zzjbv ()

weeiY Wdkb wdDkb

1| wK N‡U

2| wbM©Z kw³ (cÖwZ GKK f‡i)

3| e¨eüZ Dcv`vb

4| R¡vjvwbi cÖvPzh©

5| wKfv‡e wewµqv ïi nq

6| wKfv‡e wbqš¿Y Kiv nq

7| wKfv‡e cÖwµqv Pvjy Kiv nq|

8| †ZRw¯Œq AvB‡mv‡Uv‡ci Drcv`b

9| wbivcËv Avei‡bi cÖ‡qvRb Kx?

10| kw³ Drcv`b

fvix wbDwK¬qv‡mi wefvRb Kg

(Zzjbvg~jKfv‡e)

() BZ¨v`x

e¨q eûj Rvjvwbi Drm mgxwZ, cÖPzi cwigv‡Y

wbæ‡kªbxi AvKwiK we`¨gvb

Dcv`vb Øviv wbDUªb †kvl‡Yi d‡j|

wkKj ev †PBb wewµqv Øviv

wbqš¿Y `‡Ûi mvnv‡h¨

nq

n¨ uv

K‡qKwU †`k mxgve×

nvjKv wbDwK¬qv‡mi ms‡hvRb †ewk

() cÖf„wZi wbDwK¬qvm

¯í̂ e¨‡q cÖPzi cwigv‡Y cvIqv hvq|

AwZ D”P DËv‡ci mvnv‡h¨|

DËß cvRgv Ave× †i‡L (M‡elYv Pj‡Q)

‡PŠ¤̂K †¶‡Îi mvnv‡h¨ nq bv|

n¨vu

M‡elYvq mxgve×|



Aa¨vq-03

wbDwK¬qvi cvwU©K¨vj wW‡UKUim

3.1 wbDwK¬qvi †iwW‡qkb wW‡UKUim Gi cÖKvi‡f`  t

wbDwK¬qvi †iwW‡qkb wW‡UKUim Gi evsjv AwfavwbK nj, wbDK¬xq wewKiY kbv³KviK| Avi, wbDwK¬qvi cvwU©K¨vj 

wW‡UKUim nj wbDK¬xq KYv D`NvUK ev kbv³KviK|

wbDK¬xq wewµqv I ¶‡qi d‡j wewfbœ ai‡bi KYv †ei nq| G¸‡jv AvKv‡i GZB ¶z`ª †h G‡`i‡K †Pv‡L †`Lv m¤¢e bq| 

Kv‡RB G‡`i D`NvUb, msL¨v MYbv Ges kw³   cwigvc wbDK¬xq c`v_© weÁv‡bi GKwU Acwinvh© A½|

wbDK¬xq wewµqvi ev ¶‡q mvaviYZ `yÕai‡bi KYv ev wewKiY wbtm„Z nq t

(K) AvwnZ KYv t weUv, ‡cÖvUb, Avjdv, wWD‡Uib, fvix Avqb, wdkb LÛ BZ¨v`x|

(L) AbvwnZ KYv ev iwk¥ t wbDUªb, wbDwUª‡bv, Mvgv BZ¨v`x|

wbDK¬xq ¶q I wewµqv RvZ Gme KYv ev iwk¥i Dci cix¶v wbix¶v Pvjv‡bvi Rb¨ h‡_vchy³ wW‡UKUi ev D`NvUK 

e¨envi Ki‡Z nq| G‡`i D`NvU‡bi Rb¨ †gŠwjK cÖ‡qvRb nj H KYv ev iwk¥ Øviv wW‡UKU‡ii g‡a¨ kw³i AcPq 

NUv‡bv| AvwnZ KYv †h c‡_ P‡j †m c‡_i cigvYy G KYv Øviv AvqwbZ ev D‡ËwRZ (G‡¶‡Î K¶w¯’Z B‡jKUªb L‡m c‡o 

bv) nq| cÖwµqv `yÕwUi †h †KvbwU Kv‡R jvwM‡q AvwnZ KYv D`NvUb Kiv m¤¢e|

cÖ_‡gv³ cÖwµqv Kv‡R jvwM‡q †h ai‡bi wW‡UKUi e¨envi Kiv nq †m¸‡jvi g‡a¨ wb‡Pi¸‡jv D‡jL‡hvM¨ t

(1) M¨vmc~b© wW‡UKUi t

(K) AvqbvB‡Rkb †P¤^vi,

(L) †cÖvcikbvj KvD›Uvi,

(M) MvBMvi gy¨ji wUDe ,

(2) K¬vDW †P¤^vi  t

(K)  evej †P¤^i 

(L)  wmw›U‡jkb KvD›Uvi 

(3)  d‡UvMÖvwdK Bgvjkb wm‡÷g |

‡k‡lv³ cÖwµqvwUi †ejvq wmbwU‡jkb ev KYv`xß KvD›Uvi e¨envi Kiv nq|



3.2 Construction and working principle of Geiger Muler Tubet



MvBMvi gyjvi wUDew Avjdv weUvGes Mvgv iwk¥ kbv³KiY I cwigvici Rb¨ e¨eüZ nq|G MvBMvi gyyjvi wUDe‡K  MvBMvi wUDe ejv nq|

G wUDewU GKwU Wv‡qvW, hvi K¨v‡_vWwU GKwU j¤̂v avZe wmwjÛv‡ii gZ Ges A¨vbWwU GKwU wPKb Zv‡ii AvK…wZi gZ hv H wmwjÛvi 

AvK…wZi K¨v‡_v‡Wi †K‡› ª̀i g`¨ eivei  Aew¯’Z| G `yBwU wRwbmB evqyi“× Ae ’̄vq KvP †gvo‡Ki mvnv‡h¨ GKwU AwZ cvZjv 

Rvbvjvi gZ e¨e¯’vi gva¨‡g mxj Kiv _v‡K, hv‡Z GK cÖvš— w`‡q wewKiY XK‡Z cv‡i| KvP †gvW‡Ki g‡a¨ †_‡K evZvm evi K‡i 

†bqv nq Ges Aí cwigvY wbw¯Œq M¨vm †hgb- AvM©b XwK‡q †`qv nq| e¨Uvwi †fv‡ëR M¨vm AvqwbKiY †fv‡ëvKYv`xß KvD›Uvi 

e¨envi Kiv nq|

wY‡Z KZ¸‡jv D‡jL‡hvM¨ wdDkb wewµqv I Zrmn wbtmvwiZ kw³i cwigv‡Ri †P‡q Kg ivLv nq| G Ae ’̄vq hw` wewKiY Rvbvjv  †f` 

K‡i KvP †gvo‡Ki g‡a¨ Xy‡K cv‡o Zvn‡j wKQy M¨vm cigvYy‡K AvqwbZ Ki‡e| Gi d‡j †b‡MwUf Avqb A¨v‡bv‡Wi w`‡K Ges 

cwRwUf Avqb K¨v‡_v‡Wi w`‡K avweZ n‡e|

Gfv‡e Avqb¸‡jvi mv‡_ wKQy M¨v‡mi cigvYyi msNl© NU‡e Ges H cigvYy¸‡jv AvqwbZ G c×wZ Pj‡ZB _vK‡e, mg¯— M¨vm cigvYy 

AvqwbZ nIqv ch©š—| cÖK…Z c‡¶ mg¯— M¨vm Avqvbvqb n‡Z †Zgb mgq jv‡M bv | Gfv‡e GKwU Kv‡i›U cvjm  wUD‡ei ga¨ w`‡q 

cÖevwnZ nq| G Kv‡i›U A¨v‡bvW mvwK©‡U mshy³ †iwR÷¨vÝ  Gi ga¨ w`‡q cÖevwnZ nq| Gi d‡j Gi mv‡c‡¶ †fA‡ëRB AvDUcyU  

†fv‡ëR wnmv‡e cvIqv hvq| GKevi M¨v‡mi AvqwbKiY NU‡j GUv Pj‡ZB _v‡K| A¨v‡bvW Ges e¨vUvwii mv‡_ wmwi‡R mshy³ 

†iwR÷vi  Gi †iwR÷¨vÝ D”P gv‡bi nq, hLb Avqb¸‡jvi Øviv †iwR÷v‡ii ga¨ w`‡q †ewk Kv‡i›U cÖevwnZ nq, ZLb  Gi mv‡c‡¶ 

†ewk †fv‡ëR cvIqv hvq| m‡š—vlRbK AvDUcyU †fv‡ëR cvIqv hvq, hLb A¨v‡bvW ev †cU †fv‡ëR AvqbvwqZ  c‡Ubwkqv‡ji wb‡P 

_v‡K|

M¨vm hw` AvqwbZ bv nq Zvn‡j †iwR÷vi  G ga¨ w`‡q †Kvb Kv‡i›U cÖevwnZ nq bv Ges †Kvb AvDUcyUI cvIqv hv‡e bv| Avevi M¨vm 

wWAv‡qvbvBRW n‡j Gi ga¨ w`‡q †Kvb Kv‡i›U hv‡e bv Ges AvDUcyUI cvIqv hv‡e bv|

GLb cybivq wewKiY wUD‡ei g‡a¨ cÖ‡ek Ki‡j M¨vm AvqwbKiY ïi“ n‡e,  Gi ga¨ w`‡q Kv‡i›U cÖevn NU‡e Ges AvDUcyU †fA‡ëR 

cvIqv hv‡e|  Gfv‡e Avjdv A_ev weUv KYvi wmwiR A_ev MwZm¤úbœ Mvgv iwk¥i Rb¨ avivewnKfv‡e Kv‡i›U cvjm wUD‡ei A¨v‡bvW 

mvwK©U A_©vr  Gi ga¨ w`‡q cÖevwnZ n‡e| †iwR÷¨vÝ  †_‡K cÖvß AvDUcyU cvjm‡K weewa©Z  K‡i MYbv hš¿ ev KvD›Uvi †gwk‡bi 

mvnv‡h¨ MYbv Kiv hvq| MbYvK…Z cvj‡mi msL¨v †_‡K  Rvbv hv‡e GKwU wbw ©̀ó mg‡q MvBMvi gyjvi wUD‡ei g‡a¨ Xy‡K hvIqv wewKiY 

ev KYvi msL¨v | G msL¨v †_‡K wewKi‡Yi ZxeªZv Rvbv hvq| †Kvb †Kvb †¶‡Î cvjm¸‡jv  RgvK…Z K‡i †ZRw¯Œqvi  mv‡c‡¶ 

me©‡gvU msL¨v K¨vwj‡eªU  Kiv hvq| G wUD‡ei MYbvi nvi Lye GKUv †ewk bq, cÖwZ †m‡K‡Û 103 msL¨v|



I3.3 Construction and working 
principle of ionization chamber



AvqwbKib K¶wU GKwU avZe wmwjÛvi we‡kl hvi GK cÖvš— wewKiY cÖ‡ek Ki‡Z cv‡i 

Ggb GKwU Rvbvjvi gZ e¨e ’̄vi gva¨‡g mxj  Kiv nq| wmwjÛv‡ii AY¨ cÖvš— e× _v‡K 

Ges G cÖvš— †_‡K GKwU avZe iW evB‡ii w`‡K cÖmvwiZ Ae ’̄vq ivLv nq, GUv‡KB 

†K›`ªxq B‡jK‡UªvW  ejv nq| avZe wmwjÛviwU ewnt¯’ B‡jK‡UªvW wnmv‡e KvR K‡i| 

†K›`ªvq B‡jK‡UªvWwU †iwR÷¨vÝ (Gi gva¨‡g f~wg mshy³ ev  MÖvDÛ Kiv nq| G 

†iwR÷vi Gi †iwR÷¨vÝ Lye D”P gv‡bi Kiv nq| GKUv eo gvZ‡bi †fv‡ëR ewnt ’̄ 

B‡jK‡UªvW cÖ‡qvM Kiv nq| AvqwbKiY K¶ evq, Kve©b WvB-A·vBW, bvB‡Uªv‡Rb, AvM©b 

A_ev wg‡_b  †h †Kvb M¨v‡m c~b© _v‡K|

G AvqbvB‡Rkb †P¤^v‡ii wµqv MvBMvi g~¨jvi wUD‡ei Abyiƒc| aiv hvK †P¤^viwU evqy c~b© Av‡Q| G 

Ae¯’vq wbDK¬xq wewKiY Rvbvjv () Øviv †P¤^v‡ii g‡a¨ cÖ‡ek Ki‡j evZv‡mi wKQy msL¨K cigvYy 

AvqwbZ n‡e| Gi d‡j abvZ¥K ev cwcwUf Avqb †K›`ªxq B‡jK‡Uªv‡Wi w`‡K avweZ n‡e Avi 

FbvZ¥K ev †b‡MwUf Avqb ewn¯’ B‡j‡Uªv‡Wi w`‡K hv‡e| Gfv‡e Avq‡bi hvZvqv‡Zi d‡j 

cigvYyi mv‡_ msNl© N‡U AviI cigvYy AvqwbZ nq, G wµqv m¤ú~b© evZvm AvqwbZ bv nIqv 

ch©š— Ae¨vnZ _vK‡e| wKš‘ G wµqv A_©vr m¤ú~b© evZvm ev M¨vm AvqwbZ nIqvUv GKUv g~n~‡Z©i 

e¨vcvi gvÎ| 

‡K› ª̀xq ev †m›Uvj B‡jK‡UªvW MÖvBÛ c‡Ubwkqv‡j _v‡K Ges cwRwUf Avqb msMÖn K‡i| G 

B‡jK‡Uªv‡Wi () c‡Ubwkqvj‡K e„w× Kiv nq Ges GUv‡KB †P¤^v‡ii AvDUcyU wmMb¨vj ejv nq| 

G wmMb¨vj‡K weewa©Z K‡i () cwigvc Kiv nq| G c‡Ubwkqvj e„w×i mv‡_B †P¤^vii g‡a¨ XyKv 

wewKi‡Yi KYvi msL¨vi m¤úK© i‡q‡Q| Gfv‡e wbDwK¬q wewKi‡Yi ZxeªZv () wbY©q Kiv hvq|



 3.4 K¬vDW †P¤^vi () t

 K¬vDW †P¯^vi ev †gN cÖ‡Kv‡ôi ˆewkó¨ nj GB †h, Gi mvnv‡h¨ KYvi 

MwZc‡_i QweI †Zvjv hvq| d‡j MwZc_ ch©‡e¶Y †_‡K Avavb, fi I 

kw³ m¤ú‡K© we¯—vwiZ Rvbv m¤¢e nq| †gN cÖ‡Kv‡ôi mvnv‡h¨B b‡fviwk¥i 

Dci cix¶v-wbix¶A K‡i cwRUªb, wgDb, †gmb cÖf„wZ A‡bK bZzb KYv 

Avwe¯‹vi m¤¢e n‡q‡Q|



1991 mv‡j DBjmb  me©cÖ_g GKwU Kvh©Ki †gNK¶ wbg©vb K‡ib| 3.3 bs wP‡Î GKwU †gN 

cÖ‡Kv‡ôi bKkv †`Lv‡bv n‡q‡Q| K¶wU nj GKwU Kv‡Pi wmwjÛvi hvi GK cÖv‡š— Mvm wbwg©Z XvKbv 

_v‡K Ges Aci cÖv‡š— GKwU wc÷b wmwjÛv‡ii mv‡_ evqy ms‡hvMwenxb Dcv‡q AvUKvb _v‡K| 

mvgvb¨ cwigvY cvwb _vKvi d‡j K‡¶i evqy ev¯ú-cwic„³ Ae¯—v _v‡K| wc÷bwU‡K mnmv 

wbn‡Pi w`‡K bvgv‡j wfZ‡ii M¨vm i“×Zv‡c  m¤cÖmvwiZ n‡e Ges Lye ª̀“Z Gi ZvcgvÎv K‡g 

hv‡e| Gi d‡j †mLv‡b ev®ú AwZcwicy³ Ae¯’vq _vK‡e| G Ae¯’vq Rjxq ev‡®úi wfZi †Kvb 

Avqb Dcw¯’Z _vK‡j †mB Avq‡bi Dci ev®ú R‡g DV‡Z ¶z`ª ¶z`ª we›`yi m„wó Ki‡e| hZ¶b 

ch©š— AwZcwic„³ Ae¯’vq we`¨gvb _v‡K ZZ¶Y ch©š— ev®ú Rg‡Z we›`y¸‡jvi AvKvi µgkt 

e„w× cvq| GKwU AvwnZKYvi MwZc‡_i DciB Avqb m„wó nq d‡j mgMÖ MwZc_ eivei AmsL¨

`„k¨gvb we›`yi m„wó n‡e| AwZcwic„³ Ae¯’vq LyeB Kg mgq (K‡qK wg.†m.) ¯’vqx nq| myZivs 

KYv MwZc‡_i QwZ AwZ `ª“Z Zz‡j †bqvi e¨e¯’v Kiv nq| ZvÕ bv n‡j AwZcwic„³ Ae¯’vi 

Aemv‡bi mv‡_ we›`y¸‡jv Aš—wn©Z nq| GKB mv‡_ `yB RvqMv †_‡K KYv MwZc‡_i Qwe Zz‡j 

MwZc‡_i wÎgvwÎK wPÎ MVb Kiv m¤¢e|

MwZc‡_i Dci R‡g DVv we›`y¸‡jvi cÖwZ GKK ˆ`‡N ©̈ msL¨v wbi“cY K‡i KYvwUi Avav‡bi 

cwigvc Kiv †h‡Z cv‡i| Avevi K‡¶i wfZi †PŠ¤^K‡¶Î cÖ‡qvM K‡i, AvwnZ KYvi MwZc_ †`‡L 

Gi Avav‡bi cÖK…wZ wbY©q Kiv hvq| GQvov MwZc‡_i  eµZvi e¨mva© I †PŠ¤^K †¶‡Îi ZxeªZvi 

cwigvY †R‡b KYvwUi fi‡eMI wbY©q m¤¢e|



3.5 evej P¨v¤^vi () t

evej P¨v¤^vi ev ey`ey` cÖ‡Kv‡ôi ev‡®úi NbZ¡ LyeB Kg e‡j A‡bK  mgq kw³kvjx KYA we‡kl 

†Kvb kw³ ¶q bv K‡iB †ei n‡q †h‡Z cv‡i| d‡j MwZc‡_i Qwe Zzj‡Z Amyweavi m„wó nq| 

1952 mv‡j wgwkMvb wek¦we`¨vj‡qi weÁvbx †MRvi () KYvi MwZc_ ch©‡e¶‡Yi DbœZZi e¨e¯’vi 

K_v e‡jb| GLv‡b AwZcwic„³ ev‡®úi cwie‡Z© AwZ-Zvcxq Zij c`v‡_©i e¨envi Øviv eyãy` 

cÖ‡Kvô MVb Kiv nq|

hw` †Kvb Zij  c`v_©‡K Zij Ae¯’vq we`¨gvb †i‡L D”P Pv‡c ¯^vfvweK ùzUbvs‡Ki †P‡q †ewk 

ZvcgvÎvq DbœxZ Kiv nq Z‡e GwU AwZ-Zvcxq () Zijve¯’vq Av‡Q e‡j cwiMwbZ n‡e| Avgiv 

Rvwb, GK I cuvP evqygÛjxq Pv‡c Zij nvB‡Wªv‡R‡bi ùzUvbvsK h_vµ‡g 20K I 27K | GLb 

hw` 27K

ZvcgvÎiv nvB‡Wªv‡R‡bi Pvc mnmv cuvP †_‡K GK evqygÛ‡j bvwg‡q Avbv hvq Z‡e Zij nvB‡Wªv‡Rb 

AwZgvÎvq DËvß n‡q co‡e| ùzUb ïi“ nevi Av‡M G Ae¯’v Lye Kg mgq (K‡qK wg.†m.) ¯’vqx 

nq Ges G mg‡qi g‡a¨ eyØy` K‡¶ Avq‡bi Dcw¯’wZ †m¸‡jvi Dci eyØy` M‡o D‡V| GKwU AvwnZ 

KYvi MwZc‡_i DciB Avqb m„wó nq e‡jB mgMÖ MwZc_ eviei eûmsL¨vK eyØy‡`i m„wó nq| 

G¸‡jv `„k¨gvb n‡Z `k †_‡K GKk gvB‡µv‡m‡KÛ mgq jv‡M| K¨v‡givi mvnv‡h¨ †Zvjv Qwe‡Z 

Gme MwZc_ `„wó‡MvPi nq| Gme Qwe‡Z cÖvß Avq‡bi MwZc_ we‡klY K‡i G‡`i m¤^‡Ü we¯—

vwiZ cvIqv hvq|GKwU nvB‡Wªv‡Rb K‡¶i ‰`N©̈ †`o †_‡K `yB wgUvi n‡Z cv‡i| Zi‡ji NbZ¡ () 

†ewk nIqvi Lye kw³kvjx KYvI Gi mvnv‡h¨ ch©‡e¶Y Kiv hvq| Avi ZvQvov kw³kvjx †PŠ¤^K 

†¶‡Î mvnv‡h¨ ¯^í cwim‡i AvwnZ KYv¸‡jv‡K h‡_ó evKv‡bv m¤¢e nq| 

Zij c`v_© wnmv‡e wWD‡Uwiqvg, wnwjqvg cÖf„wZI G a i‡bi e„Øy`K‡¶ e¨envi Kiv nq|



3.6 wmw›U‡jkb KvD›Uvi Gi MVb I Kvh©bxwZ () t

Material Form

NaI (Tl) crystal

CsI (Na) crystal

CaWO4 crystal

ZnS (Ag) powder

p-terphenyl in toluene liquid

p-terphenyl in 

polystyrene
plastic





wmw›U‡jkb KvD›Uvi Gi MVb I Kvh©bxwZ ()

‡Kvb †Kvb †Kjvm †mvwWqvg Av‡qvWvBW

A¨vb_ªvwmb ,†hgb- wR¼ mvjdvBW , b¨vc_vwjb  cÖf„wZ Avjdv, wewU A_ev Mvgv G wZbwU KYvi †h †Kvb GKwU Øviv AvNvZ 

cÖvß n‡jB †mB mgq GKwU ¶z`ª d¬̈ vk jvB‡Ui m„wó K‡i| Avjdv, weUv Aaev Mvgv iwk¥ D‡jwLZ wµ÷vjmg~‡n AvNvZ 

Kivi d‡j d¬̈ vk jvBU (†_‡g †_‡g R‡j Ggb Av‡jv) m„wó nIqv‡K wmbwU‡jkb ejv nq| G bxwZ‡Z †h hš¿ wbDK¬xq 

wewKiY kbv³KiY cÖwµqv‡Z e¨envi Kiv nq, Zv‡K wmbwU‡jkb KvD›Uvi  ejv nq|bs wP‡Î wmbwU‡jkb MYKhš¿ ev 

KvD›Uv‡ii MVb †`Lv‡bv n‡q‡Q| me mgq GKwU wewKi‡Yi KYv wmbwU‡jkb wµ÷v‡j AvNvZ K‡i Ges GKwU ¶z`ª d¬¨vk 

m„wó nq| G d¬̈ vk jvBU‡K d‡Uvgvwëcvqvi Øviv weewa©Z Kiv  nq| G d‡Uvgvwë‡cqv‡ii AvDUcy‡U cÖwZwU KYv GKwU 

Kv‡i›U ‰Zwi Kv‡i, hv‡K A¨v‡bvW Kv‡i›U cvjm ejv nq| d‡Uvgvwëcvqv‡ii AvDcyU wmMb¨vj‡K GKwU `ª“Z MwZmg¤úbœ& 

B‡jKUªwbK KvD›Uv‡i cÖ‡qvM Kiv nq, hv wmbwU‡jkb wµ÷vj †_‡K m„wó cÖwZwU ¶z`ª d¬¨vk‡K MYbv K‡i| Gfv‡e GKUv 

mg‡qi cvjm  MYbv K‡i wewKi‡Yi ZxeªZv  wbY©q Kiv hvq|

wmbwU‡jkb KvD›Uv‡ii myweav

GwU MvBMvi gy¨jvi wUDe A‡c¶v †ewk my‡e`x , G Kvi‡Y wbæ †j‡f‡ji wewKiYI kbv³ Kiv hvq|

G wWfvB‡m †h me wµ÷vj e¨envi Kiv nq †m¸‡jv G·-‡i  Øviv AvNvZ cÖvß n‡jI d¬¨vk jvBU Drcbœ K‡i| ZvB 

UªvÝwWDmviwU G·-‡i kbv³Ki‡Yi Kv‡RI e¨envi n‡Z cv‡i|

GwU Lye `ª“Z MwZm¤úbœ|  Gi mg‡qi cvjm‡KI mn‡RB MYbvi gva¨‡g †iKW© Ki‡Z cv‡i|



3.7 Construction and working principle proportional counter:



3.7 †mwgKÛvKUi wW‡UKUim t 

‡mwgKÛvKUi wW‡UKUim Gi evsjv AwfavwbK A_© †mwgcwievnx D`NvUK|

1945 mv‡j †b`vij¨v‡Ûi weÁvbx f¨vb wni‡Wb wbDK¬xq KYv Mbbvi Rb¨ me©cÖ_g GKwU 

mij †mwgcwievnx wW‡UKUi ev D`NvU‡Ki cÖeZ©b K‡ib| Gi Pvi eQi c‡i gvwK©b 

weÁvbx g¨vK‡KB  Ac ª̀e wgwkªZ †mwgcwievnx Øviv ms‡hvM †kªYxi GKwU DbœZZi 

D`NvU‡Ki D™¢veb K‡ib| wZwb †`Lvb †h, Rv‡g©wbqvg †Kjvm Øviv ˆZwi () ms‡hvM 

AvjdvKYv D`NvU‡b e¨envi Kiv hvq| wZwb AviI GKwU ¸i“Z¡c~b© Avwe¯‹vi K‡ib †h, 

G ai‡bi GKwU mgevq †_‡K B‡jKUªb-‡nvj †Rvov Drcbœ Ki‡Z gvÎ 3 Bwf kw³i 

cÖ‡qvRb A_P M¨v‡m Avqb-‡Rvov Drcbœ Ki‡Z Gi cÖvq ev‡iv ¸b kw³i cÖ‡qvRb|

1957 mv‡j †gqvi I MwmK  †`Lvb †h Rv‡g©wbqvg D`NvU‡Ki AvDUcyU e¨Z¨q D”PZv  

AvjdvKYvi kw³i mv‡_ mgvbycvwZK| d‡j †mwgcwievnx D`NvUK GKwU AvbycvwZK 

cÖ‡Kvôi gZ KvR K‡i| 1958 mv‡j gvwK©b hy³iv‡óª Gai‡bi D`NvU‡Ki mvaviY 

e¨envi cÖPwjZ nq Ges c‡i eûwea DbœwZ gva¨‡g µgk Gi e¨vcK e¨envi ïi“ nq|

ms‡hv‡Mi cÖK…wZ‡f‡` †mwgcwievnx D`NvUK wZb ai‡bi n‡q _v‡K t

(K) wWwdDRW Rvskb ev e¨vß ms‡hvM †kªbx  ,

(L) mv‡i‡dP †ewiqvi ev c„ôeva †kªbx

(M) Avqb wWªd‡UW ev Avqb-ZvwoZ †kªbx  †mwgKÛvKUi wW‡UKUim|



‡mwgKÛvKUi wW‡UKUim



ms‡hvM ˆZwii cv_©K¨ Qvov  cÖ_‡gv³ `yÕai‡bi D`NvU‡Ki bxwZ cÖvq Awfbœ| D`NvwU‡Z n«vmK…Z () AÂj i‡q‡Q- G AÂj n‡”Q AwZwi³ (D×„&Ë) B‡jKUªb ev †nvj-k~b¨

AÂj hvi GKw`‡K i‡q‡Q () -‡kªwYi cwievnx (B‡jKUªb`vZv) I Ab¨w`‡K i‡q‡Q †nvj ev B‡jKUªb MÖvnK wnmv‡e () -‡kªbxi †mwgcwievnx (wPÎ: 3.5) | e¨vß 

ms‡hvM †kªbxi D`NvU‡Ki †ejvq ()- †kªbxi wmwjKb (ev Rv‡g©wbqvg) †mwgcwievnxi Dci AZxe cvZjv ()-‡kªbxi Av¯—iY ev ¯—i () _v‡K| dmdivm RvZxq 

cÂ‡hvRx cigvYyi e¨vc‡bi Øviv GwU Kiv nq|

Acic‡¶ ()-‡kªbxi wmwjK‡bi †¶vw`Z () c„ô‡K evqy‡Z †i‡L RwiZ () Kiv‡bv nq| d‡j c„ôwU A·vBW ¯—‡i cwiYZ n‡q () -‡kªbxi †mwgcwievnx wnmv‡e KvR K‡i| 

Gfv‡e ˆZwi Òc„ôeva ms‡hvMÓ D`NvUK wnmv‡e e¨eüZ nq| D‡jL¨ †h e¨eûZ †ewki fvM D`NvUKB G ai‡bi|

Dc‡iv³ c×wZ `yÕwUi gva¨‡g m„ó ms‡hvM‡K cÖv_wgKfv‡e ïay () ms‡hvM ejv †h‡Z cv‡i| wKš‘ kxNÖB () AÂ‡j †_‡K DØ„Ë B‡jKUªb e¨vc‡bi gva¨‡g B‡jKUªb-NvUwZi 

()-AÂ‡ji cÖ‡ek K‡i| d‡j () I () AÂ‡ji ga¨eZ©x ms‡hvM GjvKvq A‡c¶vK…Z D”P‡iv‡ai GKwU üvmK…Z ¯—‡ii () m„wó K‡i| A_©vr GB ¯—‡i () AÂ‡ji 

gZ D×„Ë B‡jKUªb ev ()- AÂ‡ji gZ D×„ZvZ ‡nvj bv _vKvq () I () Gi ga¨eZ©x GKwU D”P‡iv‡ai (ev Kgcwievnx) weï× †mwgcwievnx ¯—‡ii m„wó nq|

Avqb m„wóKvix †Kvb KYv hLb Ôn«vmK…Z ¯—‡iÕ cÖ‡ek K‡i ZLb GwU kw³¶‡qi Øviv wKQyUv B‡jKUªb-‡nvj †Rvov m„wó K‡i| cðv`gyLx †SvK wefe () Øviv B‡jKUªb I 

†nvj cwRwUf I †b‡MwUf ZworØv‡i †cŠ‡Q I GKwU cÖevne¨Z¨q m„wó K‡i| G e¨Z¨q weea©b K‡i wjwce× Kiv m¤¢e|

1960 mv‡j gvwK©b weÁvbx †cj ()Ô wjw_qvg Avqb ZvwoZ ms‡hvMÕ ai‡bi GKwU D`NvU‡Ki cÖeZ©K K‡ib| G‡¶‡Î wjw_qvg B‡jKUªb`vZv wnmv‡e KvR K‡i| ()-‡kªbxi 

wmwjKb (ev Rv‡g©wbqvg) Gi c„ô D”P ZvcgvÎvq wjw_qvg‡K AZxe Kg MfxiZv ch©š— e¨vcb Kiv‡bv nq- G‡Z K‡i c„ô‡`‡k ()-‡kªbxi ¯—i MwVK nq| GLb G 

†Kjvm‡K 150() ZvcgvÎvq †i‡L K‡qKk †fvë cðv`gyLx †SvuK cÖhy³ nq| Zwor †¶‡Î cÖfv‡e () Avqb Av‡¯— Av‡¯— †ek wfZ‡i Xy‡K hvq Ges ()-AÂ‡ji 

MÖvnK Ac`ªe‡K () wbi‡c¶ K‡i †`q| d‡j c~‡e©v³ †¶‡Îi gZ GLv‡bI () I () AÂ‡ji ga¨eZ©x GKwU weï× †mwgcwievnx ¯—i ˆZwi nq| eZ©gv‡b DbœZi 

c×wZ‡Z G ¯—‡ii †ea cÖvq GK †m.wg. ch©š— Kiv m¤¢e| G ai‡bi D`NvU‡Ki mvnv‡h¨ 2.5 KGgBwf Gi AwaK kw³ wewkó () eb©vjx ch©‡e¶Y Kiv m¤¢eci 

n‡q‡Q| Gi Kvh©vcÖbvjx c~‡e© ewb©Z †mwgcwievnx D`NvU‡KiB Abyiƒc| ()- ZwoZ wmwjKb D`NvU‡Ki () Ab¨Zg myweav nj GB †h, GwU mvaviY ZvcgvÎvq e¨envi 

Kiv hvq| wKš‘ cðv`e¯’v () MYbv n«v‡mi Rb¨ ()-D`NvUK‡K  VvÛ K‡i Zij bvB‡Uªv‡Rb ZvcgvÎvq e¨envi Ki‡Z nq| cvigvbweK msL¨v () †ewk nIqvq ()-

D`NvU‡Ki Ôg›`b ¶gZvÕ ()-D`NvU‡Ki †P‡q †ewk| GQvov ()-D`NvU‡Ki kw³ ÔwewkóKiY ¶gZvÕ I () †ewk| KviY GLv‡b B‡jKUªb-‡nvj Drcv`‡b 2.8 Bwf 

kw³ e¨q nq A_P ()-D`NvU‡K G kw³ cwigvY 3.4 Bwf|

‡mwgcwievnx D`NvU‡Ki wKPz mxgve×Zv i‡q‡Q| AbeiZ AvcwZZ iwk¥i cÖfv‡e †Kjvm ¶wZmvwaZ nq G ¸‡jv A‡K‡Rv n‡q hvq- A_©vr G‡`i Kvh©¶gZv A¶zbœ ivLvi 

mgq A‡c¶vK…Z Kg| Aaybv Avwe®K…Z ÔAwZ weï× Rv‡g©wbqvg D`NvU‡KÕ () G mxgve×Zv KvwU‡q DVv m¤¢e n‡q‡Q| GwUi wewkóKiY ¶gZvI †ewk Ges eZ©gv‡b 

GwU e¨cKfv‡e e¨eüZ n‡”Q|



Aa¨vq-4

‡iwW‡qkb †Wvwm‡gwUª

4.1 †iwWI †Wvwm‡gwUª  t

‡iwWI †Wvwm‡gwUª Gi evsjv AwfavwbK A_© †ZRw¯Œq †WvwmwgwZ| wewKiY ev wewKiY †Wvm‡K gvbe Kj¨v‡Y e¨envi Kiv Ges AwaK ev AwZ 

gvÎvi wewKi‡Yi ¶wZKviK cÖfve †_‡K wbivc` _vKvi Rb¨ wewKi‡Yi cwigvc mg‡Ü aviYv _vKv AZ¨vek¨K| GRb¨ wewKi‡Yi cwigvY‡K 

Rvbvi Rb¨ mwVK cwigvcK e¨e ’̄v cÖ‡qvRb| †nj_ wdwR‡·i †h kvLvq †ZRw¯Œq wewKiY †Wv‡mi cwigvc wel‡q Av‡jvPbv Kiv nq Zv‡K 

†ZRw¯Œq †WvwmwgwZ  ejv nq|

GKRb e¨w³i kix‡i hw` wewKiY cÖ‡ek K‡i A_©vr wewKiY Øviv ev G·‡cvR Kiv n‡j Avgv‡`i G·‡cvRvi nvi Rvbvi cÖ‡qvRb| †Wv‡mi 

nvi Rvb‡Z cvi‡jB eySv hv‡e wK cwigvY †Wvm Zvi kix‡i cÖ‡ek Ki‡Q| †Wv‡mi nvi Ges †mB Abyhvqx †Wvm G·‡cvRv‡ii cwigvY Rvbvi 

ciB hw` †Wv‡mi nvi ¯^vfvwe‡Ki †P‡q D”P nq Z‡eB G wel‡q mZK© ms‡KZ †`qv m¤¢e| wewKiY cwigv‡ci wewfbœ GKK mg‡Ü G Aa¨v‡q 

we¯—vwiZ Av‡jvPbv Kiv n‡q‡Q|

wewKiY †Wvm cwigvcK hš¿ wgwji¨vW/N›Uv ev gvB‡µv †MÖ/N›Uv Gi mv‡c‡¶ wbw ©̀ó GKwU cwigv‡ci µgv‡¼ w¯—wZKiY ev K¨vwj‡eªkb  Kiv 

_v‡K| Gfv‡e †Wv‡mi nvi MvBMvi wUDe A_ev wmbwU‡jkb KvD›Uv‡ii mvnv‡h¨ mn‡RB cwigvc Kiv hvq| Z‡e AvqwbKiY cÖ‡Kvô ev 

AvqbvB‡Rkb †P¤^v‡ii mvnv‡h¨ wewKiY cwigvc c×wZ‡Z MvBMvi wUDe Ges wmwbwU‡jkb KvD›Uvi A‡c¶v AwaKZi mwVK cwigvc cvIqv 

hvq| G wZb ai‡bi c×wZ m¤ú‡K© G Aa¨v‡q eY©bv Kiv n‡q‡Q| AvqbvB‡Rkb †P¤̂v‡ii  we‡kl GKwU myweav n‡”Q, GUv D”P nv‡ii †Wvm 

cwigvc Ki‡Z cv‡i, hv Ab¨ gwbUwis c×wZ‡Z m¤¢e nq bv| GRb¨ Av`k© wewKiY †Wvm cwigvc‡K h‡š¿ AvqbvB‡Rkb †P¤̂vi c×wZ e¨envi 

Kiv nq|



4.2 units of Radiation
1 curie = 3.7 x 1010 disintegrations 

per second

1 becquerel = 1 disintegration per second

1 millicurie (mCi) = 37 megabecquerels (MBq)

1 rad = 0.01 gray (Gy)

1 rem = 0.01 sievert (Sv)

1 roentgen (R) = 0.000258 coulomb/
kilogram (C/kg)

1 megabecquerel (MBq) = 0.027 millicuries (mCi)

1 gray (Gy) = 100 rad

1 sievert (Sv) = 100 rem

1 coulomb/
kilogram (C/kg)

= 3,880 roentgens



4.2 †iwW‡qkb Gi BDwbU I †gRvi‡g›U () t

wewKi‡Yi †¶‡Î Zvcxq cÖfve‡K cwigv‡ci welq we‡ePbv Kiv nq GKwU K¨vjwiwgUvi‡K †Wv‡mi GKK wnmv‡e 

Ryj/wK‡jvMÖvg () Gi mv‡c‡¶ mivmwi K¨vwj‡ekb K‡i ivL‡j cwigvc mnR nq| Lye D”P nv‡ii †Wv‡mi 

†¶Î Qvov mvaviYfv‡e ZvcgvÎvi e„w× LyeB Kg nq|

D`vniY ¯^iƒc,

1 †MÖ/†m‡K‡Ûi (hv 100 i¨vW/†m‡KÛ) Abyiƒc 1 Ryj/†m‡KÛ/wK‡jvMvªvg ai‡j G f‡ii Rb¨ ZvcgvÎv e„w× n‡e,

=

1Ryj/†m‡KÛ/wgwjMÖv‡gi Rb¨,

ZvcgvÎv e„w× wWwMÖ †mw›U‡MÖW/ †m‡KÛ

G Abyhvqx †`Lv hvq, 100 ‡m‡KÛ ci ZvcgvÎv e„w× cvIqv hvq 0.024◦ †m.Ggb GKwU gwbUwis c×wZ 

cÖ‡qvRb hv †Wvm Ges  †Wv‡mi nvi GKB hš¿ Øviv, GgbwK kix‡ii †cvkv‡Ki Dci †_‡KB cwigvc Kiv 

hvq| G Kv‡Ri Rb¨ AvqbvB‡Rkb †P¤^vi c×wZ‡Z wbwg©Z c‡KU †WvwmwgUvi() mvaviYfv‡e e¨eüZ nq| 

wmbwU‡jkb KvD›Uv‡ii Kvh©c×wZi Dci wfwË K‡iI BÝUªy‡g›U ˆZwi Kiv nq, Z‡e Zzjbvg~jK G ai‡bi hš¿ 

wKQyUv e¨qeûj n‡q _v‡K, hv mvaviYfv‡e mK‡ji Rb¨ e¨envi Dc‡hvMx bq| GQvovI wdjg Ges 

_v‡g©vjywg‡b‡m›U () †WvwmwgwZ c×wZ e¨envi Kiv nq, Whv Kg Li‡P mevi Rb¨ e¨envi Dc‡hvMx nq|



4.3 †WvwmwgUvi Gi msÁv () t

G·-‡i Gi AvDUcyU cwigvc Ki‡Z †WvwmwgUvi e¨eüZ nq| Ab¨K_vq 

wbDK¬xq wewKiY †Wvm () gvcvi Rb¨ †hme hš¿ ev Bb÷ªy‡g›U e¨envi Kiv 

nq, Zv‡K †WvwmwgUvi e‡j| G cwigv‡ci Rb¨ g~j †h hš¿ KvR K‡i, Zv 

nj AvqbvB‡Rkb †P¤^vi|

AvqbvB‡Rkb †P¤^vi g~jZ Avjdv KYvi wewKiY kbv³ Ges cwigv‡ci Rb¨

e¨eüZ nq| Av‡qvbvB‡Rkb †P¤^vi wewKiY †Wvm () gvcvi Rb¨ e¨envi 

Kiv hvq e‡j, A‡bK mgq GUv‡K c‡KU †WvwmwgUviI ejv nq| 4.1 wP‡Î 

GKwU †WvwmwgUv‡ii AvK…wZ †`Lv‡bv n‡q‡Q| †WvwmwgUv‡i †Wv‡mi gvb 

cwigv‡ci Rb¨ GKwU mvnh¨Kvix wWfvBm () e¨eüZ nq| G †WvwmwgUviwU 

cÖK…Zc‡¶ GKwU B‡jK‡Uªv÷¨vwUK †fvëwgUvi, hv iÄ‡b K¨vwj‡eªkb Kiv 

_v‡K| †WvwmwgUvi Øviv g~jZ GKRb e¨w³i kix‡i wK cwigvb G·-i 

A_ev Mvgv-‡i G·‡cvRvi hv‡”Q, Zv cwigvc Kiv nq



4.6 EXPOSURE MEASUREMENT: 

There are four different but interrelated units for measuring radioactivity, exposure, absorbed dose, and 
dose equivalent. These can be remembered by the mnemonic R-E-A-D, as follows, with both 
common (British, e.g., Ci) and international (metric, e.g., Bq) units in use:

Radioactivity refers to the amount of ionizing radiation released by a material. Whether it emits alpha or 
beta particles, gamma rays, x-rays, or neutrons, a quantity of radioactive material is expressed in 
terms of its radioactivity (or simply its activity), which represents how many atoms in the material 
decay in a given time period. The units of measure for radioactivity are the curie (Ci) and becquerel 
(Bq).

Exposure describes the amount of radiation traveling through the air. Many radiation monitors measure 
exposure. The units for exposure are the roentgen (R) and coulomb/kilogram (C/kg).

Absorbed dose describes the amount of radiation absorbed by an object or person (that is, the amount of 
energy that radioactive sources deposit in materials through which they pass). The units for absorbed 
dose are the radiation absorbed dose (rad) and gray (Gy).

Dose equivalent (or effective dose) combines the amount of radiation absorbed and the medical effects of 
that type of radiation. For beta and gamma radiation, the dose equivalent is the same as the absorbed 
dose. By contrast, the dose equivalent is larger than the absorbed dose for alpha and neutron 
radiation, because these types of radiation are more damaging to the human body. Units for dose 
equivalent are the roentgen equivalent man (rem) and sievert (Sv), and biological dose equivalents are 
commonly measured in 1/1000th of a rem (known as a millirem or mrem). 

For practical purposes, 1 R (exposure) = 1 rad (absorbed dose) = 1 rem or 1000 mrem (dose equivalent).

https://www.nrc.gov/reading-rm/basic-ref/glossary/radioactivity.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/curie-ci.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/becquerel-bq.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/exposure.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/roentgen-r.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/dose-absorbed.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/rad-radiation-absorbed-dose.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/gray-gy.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/dose-equivalent.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/rem-roentgen-equivalent-man.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/sievert-sv.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/millirem.html


5.3 wewfbœ cÖKvi †iwW‡qkb G·‡cvRvi Gi msÁv ) t

wewKi‡Yi Dcv`vb¸‡jv †Kvb †Kvb †¶‡Î RxeRM‡Zi Dci e¨vcK ¶wZKviK cÖfve †d‡j| GUv g~jZ gvbe-‡`‡ni Dci 

†iwW‡qkb ev wewKi‡Yi cÖfve wb‡q KvR K‡i| G‡¶‡Î wewKiY G·‡cvRvi‡K () `yB fvM fvM Kiv hvq| †hgb-

1| Aí mg‡qi Rb¨ D”P †Wv‡mi () wewKibRwbZ GKK A¨vw·‡W›Uvj G·‡cvRvi (), hv‡K mvaviYfv‡e Zx² G·‡cvRvi ev 

A¨vwKDU G·‡cvRvi () e‡j| G A¨vwKDU G·‡cvRvi Aí mg‡qB Rxe‡`‡n cÖwZwµqv m„wó K‡i|

2| †ewk mg‡qi wbæ †j‡f‡ji Ifvi G·‡cvRvi, hv‡K mvaviYfv‡e Aweivg () `xN©¯’vqx ev µwgK G·‡cvRvi ejv nq|



4.7 c‡KU †WvwmwgUvi Gi MVb I Kvh©vejx () t



wewKiY †Wvm gvcvi Rb¨ †hme hš¿ ev BÝUªy‡g›U e¨envi Kiv nq c‡KU †WvwmwgUvi Zvi 

g‡a¨ Ab¨Zg| G cwigv‡ci Rb¨ g~j¨ †h KvR K‡i Zv nj AvqbvB‡Rkb †P¤v̂i| 

AvqbvB‡Rkb †P¤^vi wewKiY †Wvm gvcvi Rb¨ e¨envi Kiv hvq e‡j A‡bK mgq GUv‡K 

c‡KU †WvwmwgUviI ejv n‡q _v‡K|

wewKiY †Wvm gvcvi Rb¨ 2 ai‡bi c‡KU †WvwmwgUvi mvviYfv‡e e¨envi n‡q _v‡K| GKwU 

nj Kb‡WÝvi UvBc| G ai‡bi c‡KU †WvwmwgUv‡i c‡iv¶fv‡e cvV cvIqv hvq e‡j| 

GwU‡K BbWvB‡i± wiwWs UvBc c‡KU †WvwmwgUvi ejv nq| G ‡WvwmwgUvi ejv nq| G 

†WvwmwgUv‡i †Wv‡mi gvb cwigv‡ci Rb¨ GKwU mvnvh¨Kvix wWfvBm () e¨env‡ii 

cÖ‡qvRb nq| G †WvwmwgUviwU cÖK„Zc‡¶ GKwU B‡jK‡Uªv÷vwUK †fvëwgUvi, hv iÄ‡b 

K¨vwj‡eªkb Kiv _v‡K| GwU‡K PvR© wiWvi () ejv nq| 4.2 b¤̂i wP‡Î GKwU Kb‡WÝvi 

UvBc c‡KU †WvwmwgUvi †`Lv‡iv n‡q‡Q|

evwYwR¨fv‡e ˆZwi Kb‡WÝvi UvBc c‡KU †WvwmwgUvi 200 () ch©š— G·-‡i A_ev Mvgv-‡i 

Gi G·‡cvRvi cwigvc K‡i, hvi mwVK gv‡bi wbf©i‡hvM¨ 15% | G †WvwmwgUvi 1 () 

Gi †ewk kw³i weUv iwk¥i Rb¨I cÖ‡hvR¨ | †P¤^v‡ii wfZ‡i †evi‡Yi () AveiY () †`qv 

n‡j GwU wbDUª‡bi Rb¨I Kvh©Ki nq| mvaviYZ GKwU gvbm¤úbœ c‡KU †WvwmwgUvi ˆZwi 

Kiv nq ïaygvÎ G· Ges Mvgv iwk¥ G·‡cvRvi cwigv‡ci Rb¨|  GwU †iwWqv‡gi 

K¨vwj‡eªkb Kiv _v‡K| c‡iv¶ cv‡Vi () †WvwmwgUvi ax‡i ax‡i PvR©gy³ n‡q _v‡K Ges 

cÖwZwU cvV †bqvi ci GwU‡K cybivq PvR© Kivi cÖ‡qvRb nq|



4.5 †Wvm K¨vwj‡eªUi Gi Kvh©vewj () t



 ‡Wvm cwigvcb hš¿‡K †Wvm µvwj‡eªUi e‡j| wewKiY †Wvm cwigvcK hš¿ wgwji¨vW/N›Uv () ev gvB‡µv 

†MÖ/N›Uv () Gi mv‡c‡¶ wbw`©ó GKwU cwigv‡ci µgv‡¼ w¯’wZKiY ev K¨vwj‡eªkb () Kiv _v‡K| Gfv‡e 

†Wv‡mi nvi MvBMvi wUDe ev wmbwU‡jkb KvD›Uv‡ii mvnv‡h¨ mn‡RB cwigvc Kiv hvq| Z‡e AvqbvB‡Rkb 

†P¤^v‡ii mvnv‡h¨ wewKiY cwigvc c×wZ‡Z Abvb¨ c×wZ A‡c¶v AwaKZi mwVK cwigvc cvIqv hvq|

 wbw`©ó GKwU GjvKv ev GKwU ¯’v‡bi †Wvm GK‡cvRvi cwigv‡ci Rb¨ †WvwmwgUvi e¨envi Kiv †h‡Z cv‡i, 

Z‡e G‡¶‡Î GKvwaK †WvmwgUvi Øviv 1 mßvn ch©š— gwbUwis Gi cÖ‡qvRb nq| GB Gwiqv gwbUwis Kv‡Ri 

Rb¨ eo AvqZ‡bi †P¤^vimn Kb‡WÝvi UvBc c‡KU †WwmwgUvi cª‡qvRb nq| G ai‡bi †WvwmwgUvi Øviv 

†gwW‡Kj Ges †W›Uvj G·‡ii wew”Qbœ wewKiY cwigvY Kiv hvq| 4.3 wP‡Î †Wvm K¨vwj‡eªUi ev c‡KU 

†WvwmwgvUv‡ii Kvnh©vewj †`Lv‡bv n‡q‡Q| †WvwmwgUvi Øviv g~jZ GKRb e¨w³i kix‡i wK cwigvY G·-‡i 

A_ev Mvgv-‡i G·‡cvRvi hv‡”Q Zv cwigvc Kiv nq|

 AvqbvB‡Rkb †P¤^v‡ii we‡kl GKwU myweav nj, GUv D”P nv‡ii †Wvm cwigvc Ki‡Z cv‡i, hv Ab¨ gwbUwis 

c×wZ‡Z m¤¢e nq bv| GRb¨ Av`k© wewKiY †Wvm cwigvcK h‡š¿ AvqbvB‡Rkb †P¤̂vi c×wZ e¨envi Kiv 

nq|

 evwYwR¨Kfv‡e ˆZwi K‡ÛÝvi UvBc c‡KU †WvwmwgUvi 200() ch©š— G·-‡i A_ev Mvgv-‡i Gi G·‡cvRvi 

cwigvc K‡i, hvi mwVK gv‡bi wbf©‡hvM¨ 15%| G †WvwmwgUvi () Gi †ewk kw³i weUv iwk¥i Rb¨I 

cÖ‡hvR¨| c‡iv¶ cv‡Vi () †WvwmwgUvi ax‡i ax‡i PvR© nvivq Ges cÖwZwU cvV †bqvi ci GKwU cybivq

PvR© Ki‡Z nq|



Aa¨vq- 05

‡iwW‡qkb Gi ev‡qvjwRK¨vj B‡d±

5.1 Av‡qvbvBwRs I bb-Av‡qvbvBwRs †iwW‡qkb t

‡iwW‡qkb Gi evsjv AwfavwbK A_© nj wewKiY| wewKiY nj GKwU 

wbvDK¬xq cÖwµqv| Av‡qvbvBwRs wewKiY Ggb GK cÖKvi cÖwµqv hvi gva¨‡g 

Avjdv, weUv Ges Mvgv iwk¥ wewKiY kbv³ I cwigvc (Detection and 
measurement) Kiv nq| Av‡qvbvB‡Rkvb †P¤^vi g~jZ Avjdv KYvi 

wewKiY kbv³ I cwigv‡ci Kv‡R e¨envi Kiv nq| GwU MvBMvi gyj¨vi 

wUD‡ei gZB KvR K‡i| aiv hvK AvqwbKKiY K¶wU evqy, Kve©b WvB-

A·vBW, bvB‡Uªv‡Rb, AvM©b A_ev wg‡_b †h †Kvb M¨v‡m c~b© Av‡Q| G 

Ae¯’vq wbDK¬xq wewKiY Rvbvjv Øviv †P¤^v‡ii g‡a¨ cÖ‡ek Ki‡j evZv‡mi 

wKQy msL¨K cigvYy AvqwbZ n‡e| Gi d‡j abvZ¥K  Avqb †K›`ªxq 

B‡jK‡Uªv‡Wi w`K avweZ n‡e, Avi aivZ¥K  Avqb ewnt¯’ B‡jK‡Uªv‡Wi 

w`‡K hv‡e| Gfv‡e Avq‡bi hvZvqv‡Zi d‡j cigvYyi mv‡_ msNl© N‡U 

Av‡iv cigvYy AvqwbZ nq| GB wµqv m¤ú~b© evZvm AvqwbZ bv nIqv 

ch©š— Ae¨vnZ _vK‡e| wKš‘, G wµqv A_©vr, m¤ú~b© evZvm ev M¨v‡m 

AvqwbZ nIqvUv GKUv gyû‡Z©i e¨vcvi gvÎ|
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gvbe P¶zi Dci bb-Av‡qvbvBwRs wewKi‡Yi wµqv

gvbe P¶zi MV‡bi mv‡_ †KŠkj we‡ePbv Ki‡j G ai‡bi wewKiY †_‡K †Pv‡Li †h gvivZ¥K ¶wZ n‡Z cv‡i Zv eySv hvq|



5.2 bg©vj ÷¨vÛvW© †Wvm () t

(stardquist) we‡kl mgx¶vi djvd‡j Rvb‡Z †c‡i‡Qb †h, G·-‡i †K K¨vÝvi wPwKrmvi Rb¨ cÖ_g e¨envi Kiv nq, hv †iwWI‡_ivwc÷MY 

†iwWI ev‡qvjwR‡Z D‡jL K‡i‡Qb| GLv‡b †gvU †Wvm , wUDgvi wPwKrmvq Ifvi Aj wPwKrmv mg‡qi  wecix‡Z jM-‡¯‹j Gi Dci cÖ‡qvM 

K‡i‡Qb, Zvi m‡½ ¯‹xb Ges wjc Gi , hv 5.2 wP‡Îi Kv‡f© †`Lv‡bv n‡q‡Q| G Kv‡f©  Gi Rb¨ †_‡K Ges  Gi Rb¨ †_‡K cÖ`k©b Kiv 

n‡q‡Q|

bwgbvj ev bg©vj ÷¨vÛvW© †Wvm  cÖPjb vev cÖeZ©b K‡i‡Qb, hv‡Z fMœvs‡ki msL¨ IfviAj w`‡bi msL¨v  Ges †gvU †Wvm  cÖf„wZ we‡ePbvq 

Avbv nq| wZwb †Z wK¬wbK¨vj †iwWI †_ivwc‡Z bg©vj wUmy¨ Ujv‡iÝ Gi Rb¨ AvB‡mvB‡dKU wi‡jkbwkc  Gi aviYv fwel¨ØYx K‡i‡Q| wZwb 

Dc‡`k w`‡q‡Qb †h, †Wvm   bg©vj wUmÿ Ujv‡iU Ki‡Z cvi‡e, hv fMœvsk msL¨v    Ges IfviAj mgq w`b  Gi m‡½ mswkó| 

myZivs, †Wvm, D=(NSD) T0.11N0.24........................(equ 17.16) GUv‡K Ellis NSD equation e‡j|  NSD GKwU aª“e  

(Constant) hv, Grays Gi g‡a¨ †gvU  †Wvm Gi   eµ †iLvi Dchy³ cvIqvi () Gi fMœvsk msL¨v‡K mgq Øviv ¸b K‡i cvIqv hvq| 

Dc‡`k †`qv nq †h,  †K  †Z cwigvc Kiv nq, Zvici †Wvm  Gi BDwbU GLb , hyw³m½Z `vwei †cÖw¶‡Z GLb cvIqv hv‡e|



5.3 Dose response Characterstics:



‡iwWI †_ivwci e¨envi ()

AvaywbK weÁv‡bi hy‡M †ZRw¯Œq AvB‡mv‡Uvc AwZ ¸i“Z¡c~b© f~wgKv cvjb K‡i‡Q| AvB‡mv‡Uv‡ci eûwea e¨envi I gvbe 

Kj¨v‡Y Gi we¯§qKi Ave`vb e‡j †kl Kiv hvq bv| K…wl, cÖ‡KŠkj Ges wPwKrmvkv¯¿mn weÁv‡bi Ab¨vb¨ kvLvi eûwe` 

RwUj mgm¨vi mnR I mdj mgvavb G AvB‡mv‡UvwcK c×wZ‡Z m¤¢e n‡q‡Q|

AvB‡mv‡Uv‡ci e¨envi wPwKrmvweÁv‡b AZ¨vš— ¸i“Z¡c~b©| mwVK †ivM wbY©‡qi †¶‡Î †ZRw¯Œq AvB‡mv‡Uvc GKwU AwZ 

g~j¨evb DcKiY wnmv‡e e¨envi n‡”Q& | mÂj‡bi evav Ges RwUj †ivM wbY©‡q AvB‡mv‡Uvc djcÖm~ e‡j we‡ewPZ n‡i‡Q| 

cigvYy wPwKrmv †K›`ª¸‡jv‡Z †ZRw¯Œq c`v_© †ZRw¯Œq AvB‡mvUc †_‡K wewKwiZ iwk¥i mvnv‡h¨ wUDgvi K¨vÝvi Ges 

_vBi‡qW Mv‡Ûi Amy‡Li wPwKrmv e¨e¯’v GLb mK‡ji Kv‡QB mycwiwPZ| †ivM wbY©q Ges wPwKrmv c×wZ‡Z †ZRw¯Œq 

AvB‡mv‡Uv‡ci Giƒc e¨envi‡K †iwWI‡_ivwc ejv nq| 

wPwKrmvweÁv‡b AvqbvBwRs †iwW‡qkb †_ivwc wUDgvi () wPwKrmv †¶‡Î †Kvl¸‡jv‡K aŸs‡mi Rb¨ e¨envi Kiv nq| G †¶‡Î 

†ZRw¯Œq c`v_© †_‡K G·-‡i A_ev Mvgv-‡i Gi wewKiY mvaviYfv‡e e¨eüZ n‡q _v‡K| †`‡ni wUm~¨¸‡jvi Dci G·-‡i 

A_ev Mvgv-‡i Gi †dvU‡bi wµqv GKB iKg Ges `ywUi g‡a¨ †Kvb cv_©K¨ cwijw¶Z nq bv| wUDgv‡i †Kgb ev wK 

cwigvY wewKiY †`qv n‡e Zv wbf©i Ki‡e Pvgov †_‡K wewKiY Dr‡mi `yiZ¡, wbe©vwPZ wPwKrmv ¯’v‡b wewKi‡Yi we×Kvix 

¶gZv, wUmÿ i Ae¯’v Ges ¯’vbwU‡Z wK cwigvY wewKiY Qovb n‡e Zvi Dci|

‡iwWI‡_ivwci Kv‡R e¨eüZ AvqbvBwRs †iwW‡qkb m„wói Rb¨ g~jZ wZbwU c×wZ e¨envi Kiv nq|

1| D”P †fvë‡Ri G·-‡i †gwk‡bi mvnv‡h¨|

2| wjwbqvi G·jv‡iUi () e¨envi K‡i|

3| AvB‡mv‡Uvc BDwbU|



5.5 the mechanism of radiogenic 
effect:
wewKi‡Yi Dcv`vb¸‡jv †Kvb †Kvb †¶‡Î RxeRM‡Zi Dci e¨vcK ¶wZKviK 

cÖfve †d‡j| GUv g~jZ gvbe-‡`‡ni Dci †iwW‡qkb ev wewKi‡Yi cÖfve 

wb‡q KvR K‡i| G‡¶‡Î wewKiY G·‡cvRvi‡K  `yB fvM fvM Kiv hvq| 

†hgb-

1| Aí mg‡qi Rb¨ D”P †Wv‡mi  wewKibRwbZ GKK A¨vw·‡W›Uvj 

G·‡cvRvi , hv‡K mvaviYfv‡e Zx² G·‡cvRvi ev A¨vwKDU G·‡cvRvi  

e‡j| G A¨vwKDU G·‡cvRvi Aí mg‡qB Rxe‡`‡n cÖwZwµqv m„wó K‡i|

2| †ewk mg‡qi wbæ †j‡f‡ji Ifvi G·‡cvRvi, hv‡K mvaviYfv‡e Aweivg  

`xN©¯’vqx ev µwgK G·‡cvRvi ejv nq|



5.6 the acute effects of radiation 
on human body

gvbe‡`‡ni Dci wewKi‡Yi Zxeª cÖwZwµqv () t

G ai‡bi wewKiY G·‡cvRv‡ii d‡j kix‡ii mKj A½ Ges kix‡ii ¯^vfvweK Kvh©vcÖbvjxi Dci e¨cK cÖfve †dj‡Z cv‡i| 

Gi d‡j wewfbœ †iv‡Mi j¶Y †`Lv w`‡q _v‡K| Gi cÖfv‡e cÖvYx‡`‡n we‡kl K‡i gvbe‡`‡ni Dci †h cÖwZwµqv m„ó nq| 

Ggb D‡jL Kiv nj|

1| i‡³i Dci wµqv () t

A¨vwKDU G·‡cvRv‡ii mvavibfv‡e kix‡ii i‡³i cwieZ©b NU‡Z cv‡i| i³ GK cÖKvi jvj e‡Y©i Nb, A¯^”Q, ;¶viag©x 

Zij †hvRK Kjv, i³ `yB ai‡bi Dcv`vb wb‡q MwVZ, i³im ev cvRgv 55% Ges i³‡Kvl ev i³KwYKv 45%| 

cÖK…Zc‡¶ i³-KwbKv¸‡jv i³i‡m f4vmgvb Ae¯’vq weivRgvb| cÖavbZ wZb ai‡bi i³-KwYKv Av‡Q, h_v-

BivB‡_ªvmvBU, wjD‡KvmvBU, Ges †_ªv¤^mvBU| G wZb ai‡bi i³-KwYKv c„_K Kvh© m¤úvbœ K‡i| wewfbœ †Wvm 

G·‡cvRv‡ii A¯^vfvweK gvÎvi Kvi‡Y i³-KwYKv¸‡jvi Dci cÖfve c‡o &Ges ¯^vfvweK wµqv evavcÖvß n‡q RwUj Ae¯’vq 

m„wó nq|

2| wn‡gvcqwUK wmb‡Wªvg () t Mvgv †Wv‡mi () Kvi‡Y G †ivM m„w÷ n‡Z cv‡i| G †iv‡Mi j¶Y n‡”Q nvo †QvU n‡q hvq Ges 

Gi d‡j kix‡i MVb-KvVv‡gv b÷ nq|

3| øvqyZ‡š¿i †ivM () t øvqyZ‡š¿i GKK nj øvqy‡Kvl ev wbD‡ivb| gw¯—‡¯‹i gva¨‡gB øvqyZ‡š¿i KvR nq| øvqyZ‡š¿i GKK †hgb 

wbD‡ivb †mBiƒc AmsL¨ wbD‡iv‡bi mgš^‡q gw¯—¯‹ MwVZ|

Mvgv iwk¥i †Wvm () ev `vi †ewk n‡j øvqy‡Kvl¸‡jv Avµvš— nq, d‡j øvqyZš¿ Ges Ab¨vb¨ A‡½i wµqv‡KI bó K‡i †`q| G 

Ae¯’v m„wó n‡j A‡bK mgq K‡qK N›Uv ev K‡qK w`‡bi g‡a¨B †ivMxi g„Zz¨ N‡U|

GQvovI A¨vwKDU G·‡cvRv‡ii d‡j kix‡ii Kjv ev wUmy¨ Avµvš— n‡q Pg©‡ivMmn Ab¨vb¨ †iv‡Mi m„wó K‡i|



5.7 the long term effects of 
radiation of on human body
A¨vwKDU G·‡cvRv‡ii †¶‡Î Avgiv †`Ljvg GKUv wbw`©ó gvÎvi Dc‡i †iwW‡qkb †Wvm 

G·‡cvRv‡ii d‡j Aí mg‡qi g‡a¨B gvbe‡`‡n †iv‡Mi j¶Y †`Lv †`q Ges A‡bK †¶‡Î GwU 

RwUj AvKvi aviY K‡, GgbwK g„Zÿ I N‡U| Avevi G AvqbvBwRs †iwW‡qk‡bi  cÖfv‡e gvbyl 

A‡bK mgq ax‡i Avµvš— nq, hvi djvdj wnmv‡e 2 †_‡K 5 wKsev 10 eQi c‡i †iv‡Mi j¶Y 

cÖKvk cvq| wewKiY †Wv‡mi GKb K‡qKUv axi MwZi cÖeve GLv‡b D‡jL Kiv nj|

1| K¨vÝvi  t wewKiY †Wvm 1  ev Zvi †ewk n‡j gvby‡li kixi ax‡i ax‡i Avµvš— nq Gi cÖfv‡e 

dzmdzm, Mjv, nvo Ges Pvgov‡Z K¨vÝv‡ii m„wó K‡i| Z‡e G †¶‡Î †Wvm G·‡cvR nIqvi 5 

‡_‡K 10 eQi ci wµqv j¶¨ Kiv hvq|

2| wjDKxwgqv  t wewKiY †Wvm 1  ev Zvi †ewk n‡j G †ivM n‡Z cv‡i, Z‡e G·cÖRv‡ii 4 †_‡K 5 

eQi ci Gi wµqv ïi“ nq| G †iv‡Mi d‡j †k¦Z KwYKvwaK¨ NwUZ i³ míZv †`Lv †`q|

3| cÖRbb cÖwµqvi Dci cÖfve  t eskwe¯—v‡ii Rb¨ cÖRbb cÖwµqv Acwinvh©| cÖRbbZ‡š¿i †h 

Ask¸‡jv cÖRbb wµqv‡Z Ask †bq Zvi g‡a¨ Rbb-‡Kvl Aew¯’Z &ª‡gvR‡gi f~wgvKv AwZ 

¸i“Z¡c~b©| Rbb †Kvl G †µv‡gvR‡gi  msL¨v 46wU| wewKiY G·‡cvRv‡ii d‡j Rbb †Kvl¸‡jv 

Avµvš— n‡j †µv‡gvRg¸‡jv cÖfvweZ n‡q ¯^vfvweK eskwe¯—vi A_©vr cÖRbb wµqv ev`vcÖvß nq| 

wewKiY †Wvm 0.5 †_‡K 2.5 ev Gi †P‡q †ewkgvÎvq G·‡cvRvi NU‡j Gi cÖwZwµqv gyi“ n‡Z 

cv‡i, Z‡e G cÖwµqv Zzjbvg~jK axi MwZi|



chapter 6

6.1 Gbfviqb‡g›Uvj †iwW‡qkb () t

Gbfvqi‡g›Uvj †iwW‡qkb Gi evsjv AwfavwbK A_© nj cwi‡ekMZ wewKiY ev †ZRw¯Œq wewKiY| †ZRw¯Œq wewKiY we‡k¦i 

cÖavb Av‡jvP¨ welq¸‡jvi Ab¨Zg| GKw`‡K †ZRw¯Œq wewKiY ev †ZRw¯ŒqZv eZ©gv‡b we‡k¦i me DbœZ I Dbœqbkxj 

†`‡ki weÁvbx †_‡K gyi“ K‡i mvaviY gvby‡li g‡b hyMcr Avkv I Avk•gvi m„wó K‡i‡Q|

‡ZRw¯Œq wewKi‡Yi cÖKvi‡f` t †ZRw¯Œq wewKiY bvbv ai‡bi n‡Z cv‡i| Z‡e Av‡jvPbvi myweav‡_© mvgwMÖKfv‡e meai‡bi 

†ZRw¯ŒqZv ev †ZRw¯Œq wewKi‡Yi Drm‡K `yÕfv‡M fvM Kiv hvq|

‡hgb t

(K) cÖvK…wZK wewKiY 

(L) K…wÎg ev gvbem„ó wewKiY  

GLv‡b GKwU welq we‡klfv‡e D‡jL Kiv AcÖvmw½K n‡e bv †h, Gme †ZRw¯ŒqZvi Drm Ges cÖKvi hv-B †nvK bv †Kb, GKwU 

wbw`©ó ai‡bi †ZRw¯ŒqZvi gvby‡li †hgb Kj¨vY Ki‡Z cv‡i, wVK †Zgwb PigZi AKj¨vYI Ki‡Z cv‡i| Aek¨ GwU 

m¤ú~b© wbf©i K‡i e¨enviKvix ev cÖ‡qvMKvixi Dci| wb‡æ †ZRw¯Œq wewKi‡Yi wewea Drm I cÖKvi‡f` m¤ú‡K© we¯—vwiZ 

Av‡jvPbv Kiv nj t 

(K) cÖvK…wZK wewKiY  t G‡K c„ôcU wewKiY  bv‡g AwfwnZ Kiv nq| c„w_ex‡Z hZ ai‡bi wewKiY weÁvbx‡`i Rvbv Av‡Q, 

Zvi g‡a¨ GKwU eo AskB Kiv nq| c„w_ex‡Z hZ ai‡bi wewKiY weÁvbx‡`i Rvbv Av‡Q, Zvi g‡a¨ GKwU eo AskB 

cÖK…wZ‡ZB mPivPi we`¨gvb| wenÁvbxi wnmve K‡i †`‡L‡Qb †h, ÁvZ wewKiYmg~‡ni g‡a¨ kZKiv cÖvq 82 fvM wewKiYB 

cÖvK…wZK wewKiY| Gme wewKiY mvaviYZ m~h© I b¶ÎgÛj †_‡K Av‡m wKsev wkjv¯—‡i Aew¯—Z cÖvK…wZK †ZRw¯Œq e¯‘ 

†_‡KI evwnZ n‡Z cv‡i| GgbwK Rj, gvwU ev Ab¨vb¨ Abyiƒc e¯‘‡I A‡bK †¶‡Î Lye Kg gvÎvq †ZRw¯Œq c`v_© wgwkªZ 

_v‡K| cÖvK…wZK weeiY ev c„ócU weeiY wewfbœ ai‡ibi n‡Z cv‡i| wb‡Pi wewfbœ ai‡bi cÖvK…wZK weeiY m¤ú‡K© we —̄

vwiZfv‡e Av‡jvPbv Ki nj-

gnvRvMwZK iwk¥  t gnvwek¦ wekvj| `„wó †Zv e‡UB, Kíbv hZ`~i we¯—vi jvf Ki‡Z cv‡i, ZviI evB‡i Gi Ae¯’vb| Av‡M G 

gnvwek¦ ej‡Z eySv‡Zv AmsL¨ †QvU-eo Avi gvSvwi AvKv‡ii b¶Î, MÖn, MÖvnvYy , ayg‡KZz, Avš—tbv¶wÎ cwigÛje¨vcx 

my² a~wjKYv Ges Av‡jv| cieZ©xKv‡j †`Lv †M‡Q, Av‡jv bq, Gme g~jZ wewfbœ ai‡bi wewKiY| Gi g‡a¨ †hgb Av‡jvi 

wewKiY i‡q‡Q, †Zgb i‡q‡Q bvbv



gnvRvMwZK iwk¥ g~jZ wKPz KYvi mgwó| Gme KYvi g‡a¨ me‡P‡q †ewk _v‡K †cÖvUb| Zvici 

Avjdv I Ab¨vb¨ KYv| weÁvbxi wnmve K‡i †`‡L‡Qb, gnvRvMwZK iwk¥i 90% B †cÖvUb KYv 

Z_v nvB‡Wªv‡Rb †Kw›`ªK| kZKiv gvÎ 1 fvM Avjdv KYv| B‡jKUªb I cwRUb KYvi cwigvY 

kZKiv 1 fvM| gnvRvMwZK wewfbœ iwk¥i g‡a¨ †h †cÖvUb KYvi mÜvb cvIqv †M‡Q, weÁvbxiv Zvi 

kw³i cwigvc K‡i‡Qb| G kw³i cwigvY cÖvq 100,000,000,000,000,000,000 B‡jKUªb 

†fvë ev GKwU AvM© | gnvKv‡k Pjvi mgq gnvRvMwZK iwk¥ gnvRvMwZK a~wjKYv, †mŠiSo, 

bv¶wZK †PŠ¤^K‡¶‡Î cÖfywZ wewfbœ ai‡bi wewµqvi gva¨‡g AmsL¨ iwk¥ ev KYvi m„wó K‡i| g~jZ 

†cÖvUb KYv †_‡K Giv Ab¨ KYvq cwiewZ©Z nq| wPÎ 6.1 G G‡`i avivµg †`Lv‡bv nj| 

gnvMRvMwZK iwk¥ gnvRvMwZK cwigÛj †_‡K wewKwiZ n‡q c„w_exi ey‡KI Gm c‡o | c„w_exi 

Pvicv‡ki evqy¯—i †f` K‡i Avmvi mgq Gme iwk¥‡Z A‡bK cwieZ©b nq| d‡j `yÕai‡bi 

gnvRMwZK iwk¥‡Z A‡bK ˆewkó¨i cv_¨K¨ †`Lv hvq| G‡`i wb‡æv³ fv‡M fvM Kiv hvq| †hgb-



6.2 †QvU Dr‡mi wecix‡Z †iwW‡qkb †cÖv‡UKkb () t

1| wkí‡¶‡Î () t †ZRw¯Œq mg¯’wb‡Ki mvnv‡h¨ weaŸsmx cix¶v c×wZ () e¨envi K‡i M¨vm, we`y¨r I †Zj 

†kvabvMv‡ii gZ fvix wk‡í cvBc jvB‡bi Î“wU AbymÜb I‡qwìs-Gi ¸bMZ gvb wbb©q, f~-c„‡ôi Rj 

cÖev‡ni MwZ wba©viY, b`x‡Z cwjgvwU I evjyKYvi MwZwewa wbb©q BZ¨vw` Kv‡R BwZg‡a¨ D‡jL‡hvM¨ mvdj¨

AwR©Z n‡q‡Q Ges ev¯—e‡¶‡Î cÖ‡qv‡Mi gva¨‡g Avw_©K I KvwiMwi mydj, cvIqv hv‡”Q| we‡`k †_‡K 

Avg`vwbK…Z ¸u‡ov `yamn wewfbœ cÖKvi L¨v`¨mvgMÖx I cwi‡e‡k weivRgvb †ZRw¯ŒqZvi cwigvY wbqš¿‡Yi 

mv‡_  mv‡_ M‡elYvMvi, wkí I ¯^v¯’̈ ‡¶‡Î mg¯’vwbK e¨env‡ii d‡j ¯v̂¯’̈ nvwb †ivaRwbZ KvR BwZg‡a¨

h‡_ó cÖksmbxq Ae`vb †i‡L‡Q| wkí I evwYwR¨K c‡b¨i ivmvqwbK we‡klY K‡i Zv‡`i ¸bMZ gvb 

wbf©i‡hvM¨Zv eûjvs‡k e„w× Kiv m¤¢e n‡q‡Q|

2| wPwKrmv ()1| wkí‡¶‡Î () t †ZRw¯Œq mg¯’wb‡Ki mvnv‡h¨ weaŸsmx cix¶v c×wZ () e¨envi K‡i M¨vm, 

we`ÿ r I †Zj †kvabvMv‡ii gZ fvix wk‡í cvBc jvB‡bi Î“wU AbymÜb I‡qwìs-Gi ¸bMZ gvb wbb©q, f~-

c„‡ôi Rj cÖev‡ni MwZ wba©viY, b`x‡Z cwjgvwU I evjyKYvi MwZwewa wbb©q BZ¨vw` Kv‡R BwZg‡a¨ D‡j-
L‡hvM¨ mvdj¨ AwR©Z n‡q‡Q Ges ev¯—e‡¶‡Î cÖ‡qv‡Mi gva¨‡g Avw_©K I KvwiMwi mydj, cvIqv hv‡”Q| 

we‡`k †_‡K Avg`vwbK…Z ¸u‡ov `yamn wewfbœ cÖKvi L¨v`¨mvgMÖx I cwi‡e‡k weivRgvb †ZRw¯ŒqZvi cwigvY 

wbqš¿‡Yi mv‡_  mv‡_ M‡elYvMvi, wkí I ¯^v¯’̈ ‡¶‡Î mg¯’vwbK e¨env‡ii d‡j ¯^v¯’¨nvwb †ivaRwbZ KvR 

BwZg‡a¨ h‡_ó cÖksmbxq Ae`vb †i‡L‡Q| wkí I evwYwR¨K c‡b¨i ivmvqwbK we‡klY K‡i Zv‡`i ¸bMZ 

gvb wbf©i‡hvM¨Zv eûjvs‡k e„w× Kiv m¤¢e n‡q‡Q|



3| Lv`¨ msi¶Y I RxevYygy³KiY () t K…wlR cY¨ I wewfbœ Lv`¨mvgMÖxi UPb‡iva, msi¶Y Ges Ilya wPwKrmv 

ibÄv‡gi RxevYygy³Ki‡Yi Kv‡R cigvYy iwk¥ cÖ‡qv‡Mi †¶‡Î mKj M‡elYv m¤úbœ n‡q‡Q| mxwgZ ch©v‡q 

mvgwiK I †emvgwiK ¯^v¯’̈ cÖwZôvb I Ilya wk‡í G cÖhyw³ BwZg‡a¨ cÖ‡qvMKiv n‡”Q| mvfvi¯’ AvBGd 

AviweÕi () cyi‡bv wewKiY Dr‡mi cwie‡Z© GKwU bZzb Drm ¯’vc‡bi e¨e¯’v †bqv n‡”Q| evwYwR¨K wfwË‡Z G 

cÖhyw³ e¨env‡ii D‡`¨vMI MÖnY Kiv n‡q‡Q Ges PÆMÖv‡g GKwU †ZR¯‹viK ¯’vc‡bi KvR Pj‡Q| ZvQvov 

KxUcZ½ wbqš¿Y, MuvRb c×wZ BZ¨vw` †¶‡Î M‡elYvi djvdj fwel¨‡Z evwYwR¨KwfwË‡Z cÖ‡qv‡Mi m¤¢ebv 

Av‡Q| AvYweK kw³ Kwgk‡bi mfvi Kg‡c‡·i Lv`¨ I wewKiY RxeweÁvb Bbw÷wUD‡U Mvgv-iwk¥ h‡š¿i 

mvnv‡h¨ weÁvwbMY Kg Li‡P, ¯^v¯’¨m¤§Z c×wZ I me¨vawbK †KŠk‡j cigvYy kw³ cÖ‡qvM K‡i wPwKrmvi 

hš¿cvwZ, mvwR©K¨vj c¨vW I †Mvf, e¨vÛR, MR, Zzjv, f¨v‡mKwUg-wUD‡eKUwg I wW‡dÝ wKU, †gUviwbwU I 

mvwR©K¨vj miÄvg evwYwR¨K wfwË‡Z RxeYygy³ K‡i _v‡Kb|

4| ˆRe cÖhyw³ () evsjv‡`k cigvYy kw³ Kwgk‡bi weÁvbxiv AYyRxe cÖhyw³ Ges wUmy¨ KvjPvi c×wZi Ici 

M‡elYv Pvwj‡q DbœZgv‡bi AbyRxe D™¢ve‡bi gva¨‡g mvBwUªK A¨vwmW, A¨vbRvBg I Ab¨vb¨ g~j¨evb †hŠM 

Drcv`‡b m¶g n‡q‡Qb| cvbxq I Ilya Drcv`‡bi cÖ‡qvRbxq Dcv`vb wn‡m‡e mvBwUªK A¨vwm‡Wi evwYwR¨K 

Drcv`‡bi †Póv Pj‡Q|wPmÿ KvjPv‡ii gva¨‡g cvU Mv‡Qi Dbœqb Ges DbœZgv‡bi R¡vjvwb KvV ˆZwii 

M‡elYvI Pj‡Q|

5| ivmvqwbK we‡klY () t K…wl, wkí, ¯^v¯’¨ I wPwKrmv m¤ú` Dbœqb, cwi‡ek `~lY wbqš¿Y BZ¨vw` †¶‡Î wewfbœ 

e¯‘i ¸YMZgvb wbqš¿Y wbwðZ Kivi Rb¨ evsjv‡`k cigvYy gw³ Kwgkb D™¢vweZ bvbvwea ivmvqwbK we‡klY 

c×wZ D‡jL‡hvM¨ Ae`vb ivL‡Q| D™¢weZ c×wZ‡Z cigvYy †K‡› ª̀ ivmvqbwe`MY bvbvwea c`v_©, †hgb-

gvwU, cvwb, gvQmn bvbvwea avZe e¯‘, Lv`¨mvgMÖ, mvgyw ª̀K RxeRš‘ wk‡íi KvuPvgvj I Drcvw`Z `ªe¨, i³, 

Pzjv, cÖmªve, bL BZ¨vw` ivmvqwbK we‡klY mvwf©m w`‡q _v‡K|

6| ¯^v¯’¨ c`v_©weÁvb () t †`‡ki cwi‡ekMZ Ae¯’v †hgb- gvwU, cvwb, evqy, kvK-mewR, `yamn Ab¨vb¨ Lv`¨`ªe¨

BZ¨vw` cix¶v K‡i †ZRw¯ŒqZvi gvÎv m¤ú‡K© RbMY‡K AeMZ Kiv‡bv I cÖ‡qvRbxq e¨e¯’v MÖn‡bi civgk© 

w`‡q Kwgk‡bi ¯^v¯’̈ c`v_©weÁvb we‡kl Ae`vb ivL‡Qb| mv¤cÖwZKKv‡j Avg`vwbK…Z ¸u‡ov ỳa cix¶v I 

Gi †Kvb †KvbwU‡Z MÖnY‡hvM¨ gvÎvq AwZwi³ †ZRw¯ŒqZv kbv³ K‡i Ges Gme †ZRw¯Œq `ya evRviRvZ 

bv Kivi Rb¨ miKvi‡K mg‡qvc‡hvMx civgk© cÖ`v‡bi e¨vcv‡i Kwgk‡bi weÁvbxiv ¸i“Z¡c~b© f~wgKv cvjb 

K‡i †`kevmxi f~qmx cÖksmv AR©b K‡ib|



7| LwbR m¤ú` () t Kwgk‡bi f~-weÁvbxiv G hver K·evRvi ˆmKZ evwj AvniY †K‡›`ª cÖwZwôZ c¨v‡›Ui gva¨‡g †`‡ki 

`w¶Y-c~e©vÂ‡ji ˆmKZ evwj †_‡K BwZg‡a¨ wReKb g¨vM‡bUvBU, Bj‡gbvBU, Mv‡b©U, †gvbvRvBU, i“UvBj BZ¨vw` wk‡íi 

KvuPvgvj wnmv‡e e¨envi‡hvM¨ KwZcq g~j¨evb LwbR m¤ú` c„_KxKiY Ki‡Z n‡q‡Q| eZ©gv‡b weÁvbxiv Gme LwbR  

m¤ú‡`i h_vh_ e¨env‡ii gva¨‡g †ZRw¯ŒqZv wbf©i wewfbœ Kg©KvÛ m¤úvw`Z Ki‡Z m‡P‡ó Av‡Qb| evsjv‡`k miKvi 

B‡Zvg‡a¨ G e¨vcv‡i †ek K‡qKwU cÖKí nv‡Z wb‡q‡Qb| G e¨vcv‡i Kwgk‡bi weÁvbx‡`i f~wgKvB gyL¨|

8| RjweÁvb () t b`xi †gvnbvi Zjvbx wbiƒc‡Y I f~-Mf©¯’ R‡ji Drm AbymÜvb KvR †ZRw¯Œq mg¯’vwbK c×wZ h_vh_ 

cÖ‡qv‡Mi gva¨‡g evsjv‡`k cigvYy kw³ Kwgk‡bi weÁvbxiv eZ©gv‡bi wewfbœ cÖK‡í cix¶v-wbix¶viZ|

9| B‡jKUªwb· () t B‡jKUªwb· †¶‡Î Kwgk‡bi weÁvbxiv wb‡R‡`i M‡elYvMv‡i e¨eüZ miÄvgvw` i¶Yv‡e¶Y I †givg‡Zi 

†¶‡Î ¯^qsm¤ú~b©Zv AR©b K‡i‡Qb| mv‡_ mv‡_ Rbkw³ cÖwk¶‡Yi MÖnY Kniv n‡q‡Q| wKQy B‡jUªwb· miÄvg †hgb-

cvewjK A¨v‡Wªm wm‡÷g (), UªvwdK wmMb¨vj () BZ¨vw`i bv· cÖYqb, Dbœqb I wbg©v‡Yi KvRI BwZg‡a¨ m¤úbœ Kiv 

n‡q‡Q| wewfbœ ˆeÁvwbK M‡elYvMvi e¨envi Kivi mv‡_ mv‡_ we‡kl wKQy hš¿cvwZ ¯’vbxq e¨emvq cÖwZôv‡bi mv‡_ †hŠ_ 

cÖ‡Póvq evwbwR¨Kfv‡e Drcv`b I evRviRvZKi‡Yi Rb¨ D‡`¨vM MÖnY Kiv n‡q‡Q| Gme  D™¢veb I Dbœq‡bi d‡j 

fwel¨‡Z B‡jKUªwb· cÖhyw³‡Z ¯^q¤¢iZv AR©b Ges ˆe‡`wkK gy`ªv evPv‡bv m¤¢e n‡e e‡j Avkv Kiv hvq|

10| Kw¤úDUvi () t Kwgk‡bi AvBweGg-4341 () g‡W‡ji AvaywbK Kw¤úDUviwU weÁvbx‡`i RwUj mgm¨v mgvav‡b h‡_ó 

BwZevPK f~wgKv ivL‡Q| `¶ Rbkw³ M‡o †Zvjvi Kv‡RI G Kw¤úDUvi e¨envi Kiv n‡”Q| Aaybv Kw¤úDUvi cÖhyw³ 

e¨envi K‡i †ZRw¯ŒqZvi wbf©i wPwKrmvweÁvb Ges cÖ‡KŠkj weÁv‡b h‡_ó KvR Kiv n‡”Q| eZ©gv‡b B›Uvi‡bU cÖhyw³ 

e¨envi K‡i cigvYy weÁvbxiv Lye mn‡RB we‡k¦i cigvYy msµvš— me©‡k‡l Kg©Kv‡Ûi msev`  cv‡”Qb, hv Ab¯^xKvh~fv‡eB 

†`‡ki cigvYy weÁv‡bi Dbœq‡b h‡_ó Kv‡R jvM‡Q|

11| M‡elYv I Pzwj () t 



12| wUªMv M‡elYv Pzwjt 1958 mv‡j wUªMv bv‡gi cvigvYweK Pzwj me©cÖ_g Pvjy Kiv nq| wUªMv GKwU kã 

ms‡¶c| g~j Bs‡iwR kã () †_‡K () k‡ãi DrcwË| Gai‡bi cigvYy Pzwj LyeB wbivc` Ges wewfbœ cix¶Y 

I M‡elYv Kv‡Ri Rb¨ LyeB DcKvix e‡j wek¦e¨vcx ¯^xK…Z|M‡elYv KvR QvovI G ai‡bi Pzwj bvbv ai‡bi 

cÖwk¶Y I †ZRw¯Œq  mg¯’vwbK Drcv`‡bi Rb¨ e¨cKfv‡e e¨envi Kiv nq| G Pzwj GK e„n`vKvi Avav‡i 

iw¶Z _v‡K| Z‡e Avav‡ii Dc‡ii Ask Db¥y³ _v‡K| PzwjwU LvwbKUv Amg cÖK…wZi| G PzwjwU LvwbKUv 

Amg cÖv&K…wZ i| G Pzwji R¡vjvwb `Ûmg~n Pzwji ‡K‡› ª̀ GKwU mywbw`©ó R¨vwgwZK AvKv‡i mvRv‡bv _v‡K| Pzwji 

†K›`ªwU wmwjÛvi Avav‡i Rjc~b© Ae¯’vq wb‡Pi w`‡K ¯’vwcZ _v‡K | XvKwbi mvnv‡h¨ Pzwji Dc‡ii Ask 

†Lvjv I eÜ Kiv hvq| mvwe©Kfv‡e G PzwjwU‡K GKwU cyKzi I Avavi GB ỳwU ˆewk‡ó¨i wgkªY wnw‡m‡e wPwýZ 

Kiv †h‡Z cv‡i|

wUªMv cvigvYweK Pzwji GKwU Ab¨Zg cÖavb ˆewkó¨ nj Gi R¡vjvwb| wUªMv Pzwj Amg cÖK„wZi n‡jI Gi R¡vjvwb 

`Û BD‡iwbqvg I wRi‡Kvwbqvg nvBWªvBW `xivq‡Ki mylg wgkª‡Y wbwg©Z | Z‡e Gi mg„w×i nvi wewfbœ n‡Z 

cv‡i| G cÖK„wZi R¡vjvwbi FYvZ¥K Zvc mnM A‡bK †ewk| d‡j Pzwj cwiPvjbv Kiv LyeB  wbivc` ïay ZvB 

bq, cvj‡mi AvKv‡iI G ai‡bi Pzwj‡K wKQy¶‡Yi Rb¨ A‡bK †ewk kw³‡Z cwiPvjbv Kiv hvq| G mg‡qi 

Rb¨ Lye †ewk cwigvY wbDUb d¬v¯‹ m„wó nq| †Kvb Kvi‡Y kw³ ev wbDUªb  ¸Yb e„w× †c‡j ZvcgvÎv e„w× cvq 

Ges Gi d‡j FYvZ¥K mn‡Mi Kvi‡Y wbDUªb ¸Yb wb‡R †_‡K B Avevi K‡g Av‡m| GB Pzwj‡Z kxZK I 

AvswkK axivqK wn‡m‡e mvaviY Rj I cÖwZdjK wn‡m‡e MÖvdvBU e¨envi Kiv nq| Z‡e A‡bKvs‡k RjI 

AvswkK cÖwZdjK wn‡m‡e KvR K‡i|

mviv we‡k¦ wewfbœ †`‡kB G ai‡bi Pzwji e¨vcK e¨envi i‡q‡Q| GB ai‡bi Pzwji me©vwaK Zvc ¶gZv 3 

†gMvIqvU | G Pzwji wbDUªb d¬v‡¯‹i cwigvY 1013 () Gi KvQvKvwQ| Aek¨ wUªMv Pzwj A‡bK Kg kw³i n‡q 

_v‡K| †m‡¶‡Î wbDUªb d¬v‡¯‹i cwigvY Zzjbvg~jKfv‡e Kg _v‡K|‡ewk kw³i wUªMv Pzwj‡Z Rj cÖev‡ni 

mvnv‡h¨ Zvc Acmvi‡Yi gva¨‡g kxZj K‡i ivLv nq| cÖvq 50 Ak¦kw³m¤úbœ `ywU cv‡¤úi mvnv‡h¨ cÖwZ 

wgwb‡U 3,500 M¨vjb Rj cÖev‡ni gv‡a¨‡g G Pzwji †K›`ªwU‡K kxZj ivLv nq| Gi R¡vjvwbi mg„w×i nvi 

kZKiv 19.7| wb‡Pi wPÎ 6.4 G G Pzwji KwZ©Z `„k¨ †`Lv‡bv nj| evsjv‡`k wUªMv Pzwji ˆewkó¨ wb‡æ †`qv 

nj t



13| cvigvYweK we`y¨r †K›`ª  t †`‡ki K‡vgvea©gvb we`y¨r Pvwn`v †gUv‡bvi †¶‡Î cvigvYweK we`y¨r my`~icÖmvix Ae`vb ivL‡Z m¶g| ZvB iƒccyi cvigvYweK kw³ cÖKí 

`ª“Z ev¯—evq‡bi cÖ‡Póv †bqv n‡q‡Q| G j‡¶¨ cÖ‡qvRbxq cÖhyw³ I mgm¨v mgvav‡bi Rb¨ wewfbœ ev¯—egyLx c`‡¶c MÖnY Kiv n‡q‡Q|

14| bZzb I bevqb‡hvM¨ R¡vjvwb () t DcK’j `~ieZ©x ØxcvÂj I Ab¨vb¨ cjx GjvKvq, we‡klZ †h me GjvKv GLbI we`y¨Zvq‡bi AvIZvq Av‡m wb, †mme GjvKvi 

R¡vjvwb mgm¨v mgvav‡bi Rb¨ bZzb I bevq‡hvM¨ () KwZcq R¡vjvwb Drcv`‡bi Kg©m~wP nv‡Z †bqv n‡q‡Q| evwZ R¡vjv‡bv, Ilya msi¶Y, cvwb D‡Ëvjb, cÖvK…wZK 

`y‡h©vM †gvKv‡ejvq BZ¨vw` KvR †mŠi‡KvlwfwËK we`y¨‡Zi wewfbœ KvwiMwi I A_©‰bwZK w`K¸‡jv GLb cix¶v K‡i †`Lv n‡”Q| †mŠi‡Kvl () c¨v‡bj, Dchy³ 

e¨vUvwi BZ¨vw` ˆZwii e¨vcv‡iI M‡elYv Pvjv‡bv n‡”Q|

15| cÖwk¶Y () t weÁvb I cÖhyw³ †¶‡Î `¶ Rbkw³i Dbœqb Kvh©µ‡gi AvIZvq evsjv‡`k cigvYy kw³ Kwgkb gv‡S cÖwZôvwbK RvZxq I Avš—Rv©vwZK gvbm¤úbœ ¯^í 

I `xN©‡gqvw` cÖwk¶‡Yi e¨e¯’v K‡i _v‡K| B‡jKUªwb·, Kw¤úDUvi, hy×‡KŠkj, wbqš¿Y I weaŸsmx cix¶v †¶‡Î cÖwk¶‡Yi K_v D‡jL Kiv hvq|6.3  G·Uvb©vj 



6.3·Uvb©vj †iwW‡qkb †cÖv‡UKkb () t

G·Uvb©vj †iwW‡qkb †cÖv‡UKk‡bi evsjv AwfavwbK A_© nj ewnivMZ wewKiY cÖwZ‡iva| wPwKrmv-weÁvbmn wewfbœ Kv‡R wewKi‡Yi 

e¨envi Ges wKQy BÝUªy‡g‡›U e¨eüZ Drm †_‡K wewKiY m„wói cÖ‡qvRb nq| ewnivMZ ev evwn¨K wewKiY ej‡Z G·-‡i †gwk‡bi 

ZwewKiY Ges wewKiY m„wói j‡¶¨ ˆZwi Ab¨vb¨ wWfvB‡mi wewKiY‡K eySvq| G ai‡bi wewKiY †_‡K i¶v cvIqv ev 

cÖwZi¶vg~jK ne¨e¯’v wnmv‡e wZb ai‡bi †KŠkj Aej¤^b Kiv †h‡Z cv‡i| †hgb-

(K) G·‡cvRv‡ii mgq n«vm Kiv t cÖvwYRM‡Zi Dci wewKi‡Yi cÖwZwµqv wewKiY †Wv‡mi nv‡ii () Dci wbf©i K‡i, hv mg‡qi mv‡_ 

wbæiƒ‡c m¤úK©hy³,

‡Wv‡mi nvi G·‡cvRv‡ii mgq =me©‡gvU †Wvm|

myZivs G·‡cvRv‡ii mgq Kg n‡j wewKiY Kg n‡e| Gfv‡e G·‡cvRvi UvBg‡K n«vm K‡i wewKiY‡K Kwg‡q Ggb MÖnY‡hvM¨ gvÎvq 

mxwgZ ivLv m¤¢e hv‡Z cwi‡e‡ki Dci †Kvb cÖfve bv †d‡j|

(L) wewKiY Drm †_‡K wbivc` `~iZ¡ eRvq ivLv t cÖvwYRM‡Zi ms¯úk© ev cwi‡ek ‡_‡K wewKiY Drm‡K `~i‡Z¡ ¯’cb Ki‡j wewKi‡Yi 

¶wZKviK cÖfve †_‡K A‡bKvs‡k gy³  _vKv hvq| wewKiY G·‡cvRvi wewKi‡Yi ¶wZKviK cÖfve †_‡K A‡bKvs‡k gy³ _vKv 

hvq| wewKiY G·‡cvRvi wewKiY Dr‡mi `~i‡Z¡i mv‡_ n«vm cvq| Kv‡RB wewKiY Drm †_‡K GKwU wbw`©ó `~i‡Z¡ Ae¯’vb K‡i ev 

wewKiY Dr‡mi `~iZ¡‡K e„w× K‡i wewKiY †_‡K wbivc` _vKv hvq|

(M) wewKiY Drm‡K myiw¶Z ev kxjW Kiv  t G‡¶‡Î wewKiY‡K Dr‡mi KvQvKvwQ Ae¯’v‡b mxwgZn ivLv nq, hv‡Z wewKiY cwi‡e‡k 

Qwo‡q co‡Z bv cv‡i| G j‡¶¨ †h c×wZ e¨envi Kiv nq Zv n‡”Q, wewKiY Drm †_‡K wKQy `~‡i †iwW‡qkb we‡gi MwZc‡_ GKwU 

†kvlK ivLv nq| wewKiY weg () G †kvlK Øviv †kvwlZ nq Ges wewKiY¸‡jv wKQyUv `ye©j n‡q weg †_‡K wewfbœ w`‡K wew¶ß n‡q 

Qwo‡q c‡o| GB wew¶ß wewKiY wW‡U±‡ii MYbvq †Zgb aiv c‡o bv| †h bxwZi Dco wfwË K‡i G c×wZ KvR K‡i Zv‡K cyIi 

wRI‡gwUª () e‡j 7.5 b¤^i wP‡Î G c×wZ †`Lv‡bv n‡q‡Q|

GQvovI AviI GKwU we‡kl c×wZ i‡q‡Q hvi gva¨‡g wewKiY‡K cÖwZnZ Kiv hvq| wewKiY Drm †_‡K †h ai‡bi wewKiY m„wó n‡”Q| 

ZAb¨ GKwU Drm ¯’vcb Kiv Zvi wecixZag©x †Kvb wewKiY m„wó K‡i wewKi‡Yi Kvh©KvwiZv‡K bó Kiv hvq| hw`I GwU GKwU 

RwUj cÖwµqv|



6.4 B›Uvib¨vj †iwW‡qkb †cÖv‡UKkb () t

B›Uvib¨vj †iwW‡qkb †cÖv‡UKk‡bi evsjv AwfavwbK A_© nj Af¨vš—ixY wewKiY cÖwZ‡iva| †ZRw¯Œq e¯‘ A_ev 

wewKiY g~jZ wZb Dcv‡q gvby‡li kix‡i cÖ‡ek Ki‡Z cv‡i| †hgb-

(K) Lv`¨ MÖnY t Lvevi, cvwb Ges ¯úk©vw` Øviv `~wlZ ev msµwgZZ Lvev‡ii gva¨‡g †ZRw¯Œqc`v_© Avgv‡`i kix‡i 

cÖ‡ek Ki‡Z cv‡i|

(L) k¦vm-cÖk¦vm cÖwµqv t k¦vmKv‡h©i mv‡_ †ZRw¯Œq KYv () Ges M¨vm kix‡i cÖ‡ek Ki‡Z cv‡i|

(M) †kvlY t †ZRw¯Œq wewKiY A_ev †ZRw¯Œq c`v_©  mivmwi Z¡K Øviv kix‡i †kvwlZ n‡Z cv‡i|

Dc‡iwjwLZ welq wZbwUi Av‡jv‡K Af¨vš—ixY wewKiY cÖwZ‡iva ev cÖwZi¶vg~jK e¨e¯’v wnmv‡e wbæwjwLZ wZb ai‡bi 

m‡KŠkj ev Kvh©Ki c`‡¶c MÖnY Kiv †h‡Z cv‡i|

1| mywbw`©ó cwiKíbv Abyhvqx e¨e¯’vb wbg©vY t †h †Kvb g~‡j¨B †nvK bv †Kb cwi‡e‡ki mg¯— wKPz‡K M‡ZRw¯Œq gy³ 

Kiv Acwinvh ©̈| G j‡¶¨ AvaywbK evmM„n wbg©v‡Yi †¶‡Î †ZRw¯Œq †Kvb c`v_© A_ev †ZRw¯Œq AvB‡mv‡Uvc m„wó 

Ki‡Z cv‡i Ggb wKQyi e¨envi eR©b Kiv DwPZ| Af¨vš—ixb wewKiY cÖwZ‡iv‡ai Rb¨ evmM„‡ni mwVK bZ· 

cÖYqb Ges †fw›U‡jk‡bi welqwUI we‡ePbvq Avb‡Z n‡e| GB ai‡bi evmM„‡n msiw¶Z Lv ῭ †ZRw¯ŒqZv msµwgZ 

nIqvi m¤¢vebvI Kg _v‡K |

2| kix‡ii Kfvi ev Kvc‡oi Ze¨envi () t †ZRw¯Œq †Kvb ¯’v‡b hvIqvi mgq †h †Kvb e¨w³‡K Aek¨B wbivcËvg~jK 

e¨e¯’v MÖnY Kiv cÖ‡qvRb| †ZRw¯Œq wewKiYag©x j¨ve‡iUwi, wkícÖwZôv‡b Kg©iZ e¨w³‡`i Kg©¯’‡j hvIqvi mgq 

we‡klfv‡e wbwg©`Z Ifvi‡KvU, Uzwc, †Mvfm BZ¨vw` e¨envi Kivi cÖ‡qvRb| Avevi Kg©¯’j Z¨vM Kivi c~‡e©B 

e¨eüZ Gme `ªe¨ Ly‡j ivL‡Z n‡e| Gfv‡e Z¡K Øviv wewKiY  †kvwlZ nevi ¯§fveb&I A‡bKvs‡k K‡g hv‡e| 

3| k¦vmKv‡h©i †¶‡Î cÖwZi¶vg~jK e¨e¯’v () t k¦vmKv‡h©i mv‡_ wewKiY kix‡i cÖ‡ek Ki‡Z cv‡i| G‡¶‡Î wewKiY 

cÖwZ‡iv‡ai Rb¨ me‡P‡q mnR e¨e¯’v nj gvmK ev gy‡Lvk e¨envi| GRb¨ g~jZ `yB ai‡bi gy‡Lvk e¨envi Kiv 

nq| wdëvi UvBc gvmK hv ïaygvÎ Kbv ev Wv÷ () cÖwZ‡iva K‡i| we‡klfv‡e ˆZwi Ab¨ GK ai‡bi gy‡Lvk Av‡Q 

hv wewKiYag©x ÷ Ges M¨vm Dfq‡KB cÖwZ‡iva K‡



6.5 †iwWIjwRK¨vj †cÖv‡UKk‡bi Dci Avš—R©vwZK Kwgk‡bi Aby‡gv`b () t 

‡ZRw¯ŒqZv ev †ZRw¯Œq c`v_© wb‡q e¨w³‡`i wbivcËvi Rb¨ mywbw`©ó wKQy wbqg-KvYyb wbaviY Kiv 

n‡q‡Q| Gme wbqg-Kvbyb‡K †ZRw¯Œq cÖwZ‡iva bxwZgvjv bv‡g AwfwnZ MKiv nq| GB 

bxwZgvjvi D‡`¨v³ B›Uvib¨vkbvj Kwgkb Ab †iwWIjwRK¨vj †cÖv‡UKkb () eZ©gv‡b wewfbœ †`‡k 

AvYweK kw³ msµvš— Kg©Kv‡Û †hme wbqg-bxwZ AbymiY Kiv nq †mm‡ei AwaKvskB G 

Kwgk‡bi wb‡`©kbv  Abymv‡i RcÖYxZ n‡q‡Q| Gme bxwZ nj-

(K) b¨vh¨Zv  t mv_©K djvdj jvf Kiv hv‡e, G e¨vcv‡i wbwðZ bv n‡q  †ZRw¯Œq ev †ZRw¯Œq iwk¥, 

KwYKv ev wewKiY msµvš— †Kvb KvR ev M‡elYv ïi“B Kiv hv‡e bv|

(L) gvÎv wbqš¿Y t †ZRw¯Œq wbivcËvi Avš—Rv©wZK Kwgkb †ZRw¯Œq iwk¥ MÖn‡Yi †h gvÎv wba©viY 

K‡i w`‡q‡Qb, †Kvb e¨w³ †hb Zvi †P‡q †ewk gvÎvq †ZRw¯ŒqZv MÖnY bv K‡i, †m e¨vcv‡i wYwðZ 

n‡Z n‡e|

Avš—R©vwZK Kwgk‡bi bxwZgvjv Abyhvqx cÖwZ eQi †ZRw¯Œq wewKiZY MÖn‡Yi m‡e©v”P gvÎv 1 

wgwjwmfvU© | Gi cwigvY c~‡e© e¨eüZ GKK Abyhvqx 5 †ig-Gi mgvb| Kwgk‡bi bxwZgvjv 

Abyhvqx KLbI KLbI †Kvb †Kvb e¨w³i Rb¨ cÖwZ eQi AwZwi³ 5 wgwjwmfvU© ch©š— †ZRw¯Œq 

wewKiY Aby‡gv`b Kiv †h‡Z cv‡i, wKš‘ G e¨vcv‡i wbwðZ _vK‡Z n‡e †h, H wbw`©ó mg‡qi c~‡e© 

I c‡i mviv Rxe‡b M‡o GB gvÎvq cwigvY hv‡Z 1 wgwjwmfv‡U©i †P‡q †ewk bv nq|

gvwK©b hy³iv‡óªw¯’Z wewKiY wbivcËv I cwigv‡ci RvZxq KvDwÝj () Gi mycvwikK…Z wewfbœ ai‡bi 

wewKiY m¤úv‡Zi gvÎv miwY 6.1 G D‡jL Kiv nj|



wewKiY m¤úv‡Zi aib me©vwaK MÖnY‡hvM¨ gvÎv

‡ckvMZ wewKiYm¤úvZ (evwl©K) 2 50 wgwjwbfvU©

Kvh©Ki gvÎv-mgZzj mxgv

[÷Kvw÷K cÖfve ()]

Kjv I wewfbœ A‡½i Rb¨ gvÎv-mgZ…j mxgv

[A-¯‹vw÷K cÖfve ()]

‡Pv‡Li †jÝ 150 wgwjwmfvU©

Ab¨vb¨ A½ †hgb-‡jvwnZ Aw¯’g¾vv, ¯—b, cÖRbb A½, dzmdzm, Z¡K

Ges nvZ I cv

500 wgwjwmfvU©

wb‡ ©̀kbv t µge ©̀gvb m¤úvZ 100 wgwjwmfvU©

cwiKwíZ we‡kl †ckvMZ m¤úvZ, Kvh©Ki gvÎv- 100 wgwjwmfvU©

mgZyj mxgv 3

Ri“wi R‡ckvMZ m¤úvZ wb‡ ©̀kbv 4

evwl©K AvgRbZv m¤úvZ

Kvh©Ki gvÎv-mgZj mxgv, avivevwnK I †cŠbtcywbK 1 wgwjwmfvU©



6.6 evsjv‡`‡ki RvZxq †iwW‡qkb †cÖv‡UKkb iyj () t

‡iwWIjwRK¨vj wb‡iva AvBb I ixwZ-bxwZmg~n GK GK †`‡k GK GK iKgfv‡e cÖYxZ Ges cÖwZcvwjZ nq| Gi g~j KviY nj G ai‡bi bxwZ ev AvBbgvjv †`‡ki Ab¨vb¨

cÖwZi¶vg~jK AvB‡bi mv‡_ m¤úK©hy³| D`vniY¯^iƒc, cigvYy kw³ wbqš¿‡Yi K_v D‡jL Kiv †h‡Z cv‡i| g~jZ GB Kvi‡Y mvavi‡Yi Rb¨ cÖbxZ MÖ‡š’ GKai‡bi AvBb m¤úwK©Z 

wek` Av‡jvPbvi my‡hvM AZ¨š— mxwgZ _v‡K| w`‡ki Avg RbZvi wbivcËv Ges my¯^v‡¯’¨i Rb¨ m‡ev©cwi wewKiYKg©x‡`i †ZRw¯Œq wewKi‡Yi m¤¢e¨ ¶wZKi cÖfve †_‡K gy³ 

ivLvi Rb¨ we‡k¦i wewfbœ †`‡k wewfbœ mg‡qi bvbv ai‡bi wbqš¿Y e¨e¯’v MÖnY Ki‡Z nq| cÖavbZ Gfv‡eB wewfbœ wewKiY wb‡iva e¨e¯’v wZ‡j wZ‡j M‡o D‡V‡Q| h‡_ó 

†MvcbxqZv i¶v Kiv n‡jI we‡k¦i wewfbœ †`‡k cÖwZcvwjZ wewfbœ ai‡bi wewKiY wb‡iva e¨e¯’vi g‡a¨ †gŠwjK wKQy wgj Ly‡R cvIqv hvq| Gme welq mvwe©Kfv‡e Av‡jvwPZ n‡jB 

wewKiY wb‡iva e¨e¯’v m¤ú‡K© GKwU my¯úó w`K wb‡`©kbv jvf Kiv hv‡e|

1993 mv‡ji c~e© ch©š— evsjv‡`‡ki wewKiY wb‡iva AvBb ej‡Z †Zgb †Kvb AvB‡bi Aw¯—Z¡ wQj bv| wKš‘, Zv ¯^‡ËI †`‡ki weÁvbxiv Avg RbZv‡K wewKi‡Yi m¤¢e¨ cÖfe †_‡K gy³ 

ivLvi Rb¨ bvbvwea cÖ‡Pôv MÖnY KiwQ‡jb| Gme Kg©Kv‡Ûi cy‡ivav wQj evsjv‡`k cigvYy kw³ Kwgkb| g~jZ GB cÖwZôv‡bi mvwe©K Ges GKwbô ZË¡veva‡bB GZ`msµvš—

wbivcËv I wbqš¿Y msµvš— KvR©Kg© cwiPvwjZ nw”Qj| G Kwgkb Avš—R©vwZK cigvYy kw³ Kwgkb Ges Avš—R©vwZK †iwWIjwRK¨vj wb‡iva ms¯’vi mycvwikK…Z I cÖPvwiZ 

wewfbœ wbqg Ges ixwZ-bxwZ AbymiY K‡i hveZxq Kg©KvÛ cwiPvjbv KiwQj|

cvigvYweK wbivcËv I wewKiY wbqš¿ AvBb t

1993 mv‡ji 22 RyjvB MYcÖRvZš¿x evsjv‡`k miKv‡ii RvZxq msm‡` cvigvYweK wbivcËv I wewKiY wbqš¿Y AvBb bvg GKwU AvBb cvm Kiv nq| evsjv‡`‡k cigvYy kw³ Kwgkb 

(†cÖwm‡W‡›Ui Av‡`k b¤^i 15/1993) D³ AvBbwUi  cÖ‡qvMKvix ms¯’v wn‡m‡e `vwqZ¡ jvf K‡i| GiB AvB‡bi gyL¨ Av‡jvP¨ welqmg~n wb‡æ D‡jL Kiv nj-

(K) AvB‡b cÖ̀ Ë ¶gZve‡j cigvYy kw³ Kwgkb cvigvYweK wbivcËv wewKiY wbqš¿b Ges †ZRw¯Œq eR©¨ c`v_© e¨e¯’vcbvi Rb¨ cÖ‡qvRbxq wewa ev bxwZgvjv cÖYqb ev Av‡`k ev 

wb‡`©k cÖ`vb Ki‡Z cvi‡e Ges Zv Kvh©Ki Kivi Rb¨ h_vh_ e¨e¯’v MÖnY Ki‡Z cvi‡e|

(L) †ZRw¯Œq wewKi‡Yi SzwK †_‡K Rxeb, ¯^v¯’¨, m¤úwË, cwi‡ek msi¶‡Yi Rb¨ bxwZgvjv cÖYqb I ev¯—evqb Ki‡Z cvi‡e|

(M) †ZRw¯Œq wewKiY QvovI Ab¨ †hme wewKiY Rxeb, ¯^v¯’¨, m¤úwË, cwi‡ek Rb¨ ¶wZKi, Zv cÖwZ‡iv‡ai j‡¶¨I bxwZgvjv cÖYqb I ev¯—evqb Ki‡Z cvi‡e|

(N) †ZRw¯Œq LwbR c`v_© AvniY, Drcv`b Avg`vwb-idZvwb, ¯’vbvš—i, cwienY e¨e¯’vi weµq BZ¨vw` wbqš¿Y Ges G¸‡jvi mgš^q mvab Ki‡Z cvi‡e|

(O) cvigvYweK c`v_© ev kw³ Drcv`b I e¨envi wbqš¿Y Ges G¸‡jvi Drcv`b I e¨env‡ii Rb¨ cÖ‡qvRbxq c`v_© I hš¿cvwZi wbiivcËv msµvš— welqvw` wbqš¿Y Ki‡Z cvi‡e|

(P) †ZRw¯Œq eR©¨ c`v‡_©i e¨envi I e¨e¯’vcYv wbqš¿Y Ki‡Z cvi‡e|

(Q) †ZRw¯Œq wewKiY Drcv`bKvix c`v_© ev hš¿cvwZmg~‡ni Drcv`b, ¸`vgRvZKiY, Avg`vwb-idZvwb, e¨envi, ¯—vbvš—i, cwienY I e¨emv wbqš¿Y Ki‡Z cvi‡e|

(R) evqy‡Z Geq gvbyl I RxeRš‘i Avnh© A_ev cvbxq wn‡m‡e e¨envh© †h †Kvb c`v‡_©i Ici †ZRw¯ŒqZvi Aby‡gv`b‡hvM¨ m‡e©v”P gvÎv wba©vwiZ Ki‡Z cvi‡e|

(S) wewKiY Drcv`bKvix c`v_© ev hš¿cvwZ e¨envKvix e¨w³eM©‡K G wel‡q cÖwk¶Y cÖ̀ vb Ki‡Z cvi‡e|

GQvov †ZRw¯Œq c`v_© ev cvigvYweK c`v_© Drcv`b e¨envi, Avg`vwb-idZvwb, cwienY, wecYmn hveZxq Kv‡Ri Rb¨ GKgvÎ cigvYy kw³ KwgkbB jvB‡mÝ cÖ̀ v‡b AwaKvix| 

jvB‡m‡Ýi kZ©vewj †Kvb e¨w³ ev †Kv¤úvwb j•Nb Ki‡j evsjv‡`k cigvYy kw³ Kwgkb Zv evwZj K‡i †`qvi ¶gZv msi¶Y K‡i|

‡Kvb ¯’v‡b †ZRw¯Œq wewKiY gvÎv D³ ¯’v‡bi †jvKRb, RxeRš‘, m¤ú` ev cwi‡e‡ki Rb¨ wec¾bK n‡j cigvYy kw³ Kwgkb welqwU m¤ú‡K© cwi‡ek Awa`ßi‡K AewnZ Ki‡Z 

cvi‡e| cÖ‡qvRb‡ev‡a miKvwi †M‡R‡U cÖÁvcb Øviv D³ ¯’vb †_‡K †jvKRb, RxeRš‘ ev m¤ú` ¯’vbvš—i A_ev †ZRw¯ŒqZv`yó RxeRš‘ ev m¤ú` aŸsm KiviI wb‡`©k w`‡Z 

cvi‡e|

‡ZRw¯ŒqZv `~lY †_‡K Rb¯^v¯’¨ I cwi‡ek msi¶Y|

(L) `vwqZ¡ cvj‡bi cÖ‡qvR‡b cvigvYweK c`v_©, †ZRw¯Œq e¯‘ A_ev wewKiY Drcv`b¶g hš¿cvwZi ms¯ú‡k© Avm‡Z cv‡ib Ggb e¨w³i ˆ`wnK I A_©‰bwZK wbivcËv Ges exgvi 

e¨e¯’v|

(M) cvigvYweK c`v_©, †ZRw¯Œq c`v_© I wewKiY Drcv`b¶g hš¿cvwZi ¸`vgRvZKiY, †ndvRZ m¤úwK©Z mZK©Zvg~jK e¨e¯’v|

(N) cvigvYweK ev †ZRw¯Œq wewKiYRwbZ `yNUbv KewjZ e¨w³‡K cÖ‡`q ¶wZc~iY wba©viY I cÖ`vb|



7.1 B‡jKUªb B›Uviq¨vKkb I B‡jKUªb ¯‹¨vUvwis () t

hLb GKwU nvB ¯úxW B‡jKUªb, Uªv‡M©‡Ui mvi‡dP †jqv‡i Xy‡K c‡o (), ZLb GUv 

wewfbœ ai‡bi evavi () m¤§yLxb n‡Z cv‡i| AwaKvs‡k evavi KviY nj Uv‡M©U© 

cigvYyi Av‡qvbvB‡Rk‡b ¯^í GbvwR©i ¯’vbvš—i nIqv| 7.1 wP‡Î G 

Av‡qvbvB‡Rkb msNv‡l©i Uª̈ vK †`Lv‡bv n‡q‡Q|

Aci †kªbxi evav nj,  †iwW‡qkb Drcv`‡b AMÖbxZ Kiv hv 7.1 wP‡Îi () Ges () 

Uª̈ vK Øviv cÖKvwkZ n‡q‡Q| hv‡K Ò‡iwW‡qwUf KwjkbÓ ev wewKiYRwbZ msNl© () 

e‡j|

B‡jKUªb ¯‹¨vUvwis () t d‡Uv B‡jKwUªK c×wZ, GbvwR© () Gi †dvUb () Ges cigvYy 

() Gi gv‡S msNl© wb‡q KvR K‡i, hv mxgve× Kiv B‡jKUªb Gi evwn¯‹viKi‡Yi 

d‡j N‡U| d‡Uv B‡jKwUªK c×wZmg~n †dvU‡bi AwaKvsk GbvwR© KvB‡bwUK 

GbvwR©‡Z iƒcvš—wiZ nq Ges LyeB Kg cwigvY GbvwR©‡K ˆewkó¨MZ †iwW‡qkb 

¯‹¨vUvW© n‡Z †`Lv hvq| GLb K¨vUvwis c×wZ Øviv Avgiv KvR Kwi hvi g‡a¨

†Kvb GbvwR© KvB‡bwUK GbvwR©‡Z iƒcvš—wiZ n‡”Q bv Ges me¸‡jvB ¯‹¨vU©vW n‡q 

hvq|



7.2 the depth dose distribution:



the depth dose distribution



7.3 B‡j‡Uªvb †_ivwc wUªU‡g›U c¨vwbs ()t

‡iwWI †_ivwc Gi c¨vwbs †Kv‡m©i cÖwµqv, †ivMxi Pviw`‡K †iwW‡qkb exgm Gi cQ›` Ges e¨e¯’v Kivi Dci wbf©i K‡i| wUDgv‡ii cvk¦©‡`‡k nvB‡Wvm Ges cixeZ©x 

Ab¨vb¨ ¯’v‡bi †jv () †jv-‡Wvm Gi e¨e¯’v Kiv nq| wUDgvi Ges wUmÿ i †h †Kvb RLg  ev Amy¯’Zvi wPwKrmv‡¶‡Î K¨vjKz‡jkb Kiv LyeB Ri“wi c`‡¶c| G 

KvR¸‡jv Ges AvB‡mv‡Wvm  Kvf©mg~n (), hv Zv‡`i ms¯ú‡k© hvq I G¸‡jv IqvUvi d¨vbU‡gi g‡a¨ cÖ ‘̄ZK…Z cwigvc †_‡K cvIqv hvq| Zv‡`i e¨envi †Wv‡mR 

c¨vUv‡b©i cÖwZ Lye fv‡jv Abygv‡bi e¨e¯’v K‡i, hv cÖK…Z †ivMxi g‡a¨ cÖ ‘̄Z n‡e| G AvK…wZ Ges †ivMxi †Kvb wKQy MVb Kivi †KŠkj () G c¨vUvb©‡K cÖfvweZ 

K‡i, myZivs A‡bK NUbvi †¶‡Î GRb¨ †Wv‡mR wnmv‡ei g‡a¨ Qvo () Aek¨B cÖ¯‘Z Kiv nq|

7.1 wP‡Î Ubwmjvi GjvKvi () g‡a¨ GKwU wUDgv‡ii mv‡_ gv_vi wPwýZ cÖ ’̄‡”Q‡`i `„k¨ †`Lv‡bv n‡q‡Q| bKkvi evg w`‡K †`Lvq GKwU exg iwk¥i Rb¨ GKwU 

AvB‡mv‡Wvm PvU© () GKwU avh©K…Z () †Kvevë BDwbU GUvi Dci Dcwi ¯’vwcZ () Kiv nq, †hLv‡b WvB‡bi bKkv, GKwU AvB‡mv‡gwUªK †Kvevë BDwbU †_‡K 

GKwU exg ev iwk¥i Rb¨ †Wvm c¨vUvb© †`Lvq| GUvB GbvUwgK¨vj KvVv‡gvi Dci Dcwi ¯’vwcZ Kiv nq| ¶YKv‡ji Rb¨ Avgiv mvi‡dP †kc ev Gqvi K¨vwfwUR () 

A_ev †evbm ‡evbm ev nvo () Gi AvB‡mv‡Wvm e›U‡bi Dci †h †Kvb cÖfve AMÖvn¨ Ki‡ev| G miwjKi‡Yi mv‡_ wewfbœ wUmy¨i cÖwZ †Wv‡mR bKkv †_‡K mivmwi 

cvIqv hvq| B‡jKUªb †_ivwc wUªU‡g›U c¨vwbs Gi avcmg~n wbæiƒc-

†idv‡iÝ †Wvm t 7.7 (a) wP‡Îi () c‡q‡›U †idv‡iÝ †Wvm †`Lv‡bv n‡q‡Q, hv exg Gi †K‡›`ªi Dci ¯‹xb Gi wVK (0.5 †m.wg.) wb‡Pi GKwU c‡q›U| G bKkvq 

†idv‡iÝ †Wvm Gi gvb 100% †`Lv‡bv n‡q‡Q| †Kvb †Kvb mgq, avh©K…Z () †KŠkj Gi Rb¨ G †Wvm‡K Avevi †`q †Wvm () bv‡g AvL¨vwqZ Kiv 

nq| wPwKrmvi Rb¨ GUvi cÖK…Z gvb, †gwkb Gi MYbvi WvUv †_‡K wnmve Kiv nq Ges AY¨vb¨ mKj †Wvm GUvi mswkóZvq wbY©q Kiv nq (7.7 wP‡Î 

`ªóe¨) 7.7 () wPÎvbyhvqx AvB‡mv‡mwUªK †KŠk‡ji Rb¨ †idv‡iÝ †Wvm nj () we›`y‡Z Ggb †Wvm, hv †gwk‡bi AvB‡mv‡›Uv‡ii mwbœK‡U GLb mshy³ 

_v‡K| kZ© () †`q †Wvm () weåvš— () Ki‡Z cv‡i, hw` AvB‡mv‡mw›UªK †UKwbK Gi cÖwZ cÖ‡qvM nq Ges me©vwaK wUmy¨ †Wvm weKí wn‡m‡e e¨envi 

Kiv DwPZ|

wUDgvi †Wvm t wUDgvi †Wvm Av‡jvPbvi m‡½ Uv‡M©U fwjDg () Gi aviYv Aek¨B xš—f~³ Kiv cÖ‡qvRb| Uv‡M©U fwjDg wUDgvi aviY K‡i wKš‘ †h  Kvi‡Y wUDgvi 

Avewk¨KZvi mv‡_ Lye mvgvb¨fv‡eB mswkó _v‡K, ZvB Uv‡M©U fwjDg‡K `xN©Zifv‡e cÖ ‘̄Z Kiv nq| GUv AZtci Avewk¨Kfv‡e ¯v̂ ’̄¨Ki wUmy¨i 

wbw`©ó cwigvY :aviY K‡i, hv AwMœcvZ ev †ZRw¯ŒqZvi Aaxb Ki‡e| wUDgvi I Uv‡M©U fwjDg Gi gv‡S cv_©K¨ wb‡`©k wUDgvi Gi †mdwU gvwR©b 

aviY Kiv LyeB cÖ‡qvRb| 7.7 wP‡Îi AvovAvwo Uvbv `vM wewkó GjvKv  ZLb Uv‡M©‡U ev wUDgvi wn‡m‡e wPwýZ nq| wUDgvi †Wvm mvaviYZ 

wUDgv‡ii †K‡›`ª †Wvm cÖKvk K‡i, hw`I wKQy AY¨ wKQyy gvb e¨envi Kiv †h‡Z cv‡i| 7.7 () †Z wUDgvi †Wvm, () c‡q›U 76% cÖ`wk©Z n‡q‡Q| 

me©vwaK wUDgvi †Wvm nj 82 % Ges me©wbæ nj 70% | 7.7 () wP‡Î wUDgvi †Wvm nj 100% hvi m‡ev”P© gvÎv 110% Ges me©wbæ gvb 92%| 7.7

wP‡Îi e¨e¯’vcbv Ubwmj () wPwKrmvi Rb¨ Dc‡hvMx bq, KviY m‡ev©”P wUmy¨ †hvm nj wUDgvi †Wvm Gi †P‡h AwaK †ewk (130% Gi †P‡q AwaK) | 

wUDgv‡ii w`‡K AwaK iwk¥ () wb‡`©k Kivi Øviv G Ae¯’vi cwieZ©b Kiv †h‡Z cv‡i|

¯‹xb †Wvm t ¯‹xb †Wvm Uvg© Ggbfv‡e eb©bv Kiv nq, hv †ivMxi ewW mvi‡d‡Pi Dci GKwU c‡q›U cÖK…Zc‡¶ GUv N‡U _v‡K| 7.7 wP‡Î () †j‡ej Øviv ¯‹xb †Wvm wPwýZ 

Kiv nq| †jv-GbvwR© GKm-‡i Gi Rb¨ wcK †Wvm Gi mv‡_ wg‡j hvq| exg GbvwR©i Rb¨ †Kvevë () Gi m‡½ m½wZc~b© ev AwaKZi nq, GUv nj Ò¯‹xb ¯úvwisÓ 

()  cÖK…Z ¯‹xb †Wvm Rvbv bvI _vK‡Z cv‡i| GKwU mycwiwPZ wPwKrmv BDwbU Gi g‡a¨ GUv †idv‡iÝ †Wvm Gi ‡P‡q 5.0% Gi †P‡q Kg n‡Z cv‡i, wKš‘ 

Lvivcfv‡e wWRvBb Kiv BDwbU Gi g‡a¨ Gi g‡a¨ GUv cÖK…Zc‡¶ AwaKZi n‡Z cv‡i| () †Kvevë BDwbU Gi g‡a¨ G cÖ‡kœi GKwU e¨cK mgx¶v cÖ ‘̄Z K‡i‡Qb| 

G¸‡jvi wKQy aviYvi  `„óvš— mn e¨vL¨v wb‡æ †`qv nj-



7.4 electron arc and beam therapy



‡ZRw¯Œq wewKiY ev iwk¥ wb‡ ©̀kKiY Av‡iKwU cÖwµqv nj wcb Ges AvK© „̀óvš—KiY cÖwµqv| 7.8 wP‡Î G B‡jKUªb Gi AvK© †_ivwc cÖwµqv 

†`Lv‡bv n‡q‡Q| G cÖwµqv wZbwU †¯‹j aviY K‡i _v‡K hv‡Z GKwU A¨v½yjvi †¯‹j Av‡K©i Dci gvK©W Kiv _v‡K, wjwbqvi †¯‹jwU wcb Gi 

Dci gvK©W Kiv Ges GKwU wjwbqvi †¯‹j i¨vK evi Gi Dci gvK©W Kiv _v‡K| G¸‡jv meB †gwk‡bi cÖwZ mshy³ Kiv _v‡K| wcb 

Ggbfv‡e e¨e¯’v Kiv _v‡K, hv‡Z GUv eivei †Nviv‡div Ki‡Z cv‡i Ges Z`ycwi GUvi ˆ`N ©̈ eivei Pj‡Z cv‡i| G‡¶‡Î AvK© Ggbfv‡e 

e¨e¯’v Kiv _v‡K, hv‡Z GUv AvK© eivei †Nviv‡div Ki‡Z cv‡i Ges Z`ycwi GUvi ‰`N ©̈ eivei Pj‡Z cv‡i| G‡¶‡Î AvK© Ggbfv‡e e¨e¯’v 

Kiv _v‡K hv‡Z GUv ¯vBwWs †gKvwbRg ev GKwU i¨vK I wcwbqvg wWfvBm () Øviv exgev iwk¥ eivie Mgb Ki‡Z cv‡i|

hv‡Z wUDgvi wPwKrmv Kv‡R †ivMxi ¯‹xb Gi Dc‡i wb‡P wUDgviwU wPwýZ Kiv nq|

wcb Ges AvK© e¨envi Ki‡Z  n‡j †UKwbwmqvb‡K wUDgv‡ii) Dc‡i mivmwi () c‡q‡›U GKwU gvÎ ¯‹xb gvK© Ki‡Z nq Ges G c‡q‡›U () Gi 

wb‡P wUDgv‡ii `~i‡Z¡i aviYv cvIqv hvq| myZivs, B‡jK‡Uªvb AvK© †_ivwc cÖwµqvq ewW ¯‹x‡bi KZUzKz wb‡P ev †Kvb Ae¯’v‡b wUDgvi 

i‡q‡Q Zv Rvbv hvq| G KvR †UKwbwmqvb MfxiZvi () Gi mv‡_ mvgÄm¨ †i‡L ~̀iZ¡ () Abyhvqx cÖ_‡g wcb †mU Ki‡Z nq| AZtci-

wcb‡K AvK© eivei ¯vBW ivLv nq, hZ¶b ch©š— bv c~e© wba©vwiZ A¨v‡½j () †K †iwWI †_ivwc÷ Øviv wm‡jK‡UW nq| D`vniY¯^iƒc, GB 

A¨v‡½j () Gi gvb 45 ivLv nq| Gici †UKwbwkqvb wPwKrmvi †gwkb‡K Nyiv‡bv nq, hZ¶Y ch©š— bv wcb Lvov () Ae ’̄v‡b Av‡m| G 

Ae¯’v wPwýZ Ki‡Z wcb Gi Dc‡i GKwU w¯úwiU †j‡fj ()  ¯’vcb Ki‡Z A_ev †gwk‡bi Dci GKwU AKwRjvwi A¨v½yjvi †¯‹j e¨envi 

Ki‡Z nq| AZtci, i¨vKwU‡K cÖvq () wiwWs G (G‡¶‡Î 15 †mw›UwgUvi) Nyiv‡bv nq Ges †gwkb‡K wb‡P bvgv‡Z nq, hZ¶Y ch©š— bv 

†ivMxi ¯‹xb‡K () c‡q‡›U ¯úk© K‡i| wPwKrmv †gwkb‡K Gici †ivMxi cÖwZ mgš^q Kiv nq| hZ¶Y ch©š— bv wcb () c‡q›U‡K Ges GKB 

mv‡_ wPwKrmv †Kvb () ¯‹xb‡K ¯úk© K‡i| we‡kl KviYekZ, wUDgvi  †_‡K wPwKrmv †KvY Gi ~̀iZ¡, () i¨vKevi () Gi Dci †¯‹‡j G 

wiwWs †`Lv hvq Ges wUDgv‡ii gva¨‡g †ZRw¯Œq wewKiY ev iwk¥ †mvRv †i‡L () mÂvjb Kiv‡bv nq| 7.8 wP‡Î wcb I AvK© Gi QKe×

bKkv †`Lv‡bv n‡q‡Q, †hLv‡b G AvK© †_ivwc cÖwµqv †ivMxi ¯‹xb Gi Bci () c‡q‡›U () †mw›UwgUvi wb‡Pi gv‡K© wUDgvi wPwýZ K‡i 

wPwKrmvi e¨e¯’v K‡i| G KvR †gwkb †_‡K 45 †Kv‡Y wUDgv‡ii w`‡K iwk¥ () Lvovi w`‡K wb‡ ©̀wkZ () Kiv nq| G mgq, wUDgvi ch©š—

¯‹xb mvi‡dP †_‡K `~iZ¡ () eRvq ivLv nq Ges †iKU¨v½yjvi evi Gi Dci †¯‹j †_‡K mivmwi G wiwWs cvV Kiv hvq|

AvK© A¨v‡½j Gi djvdj () t 7.9 wPÎvbyhvqx AvK©-Gi ỳwU wfbœ A¨v‡½‡ji Rb¨ †Wvm e›Ub () †`Lv‡bv n‡q‡Q| bKkvi evg nvd-Gi Dc‡i 

GKwU †Wvm nj 270 Gi Rb¨ Ges Wvb nvd Gi Dc‡i Aci †Wvm nj 120 Av‡K©i Rb¨| AvK© †_ivwci Rb¨ †Wvm e›U‡bi AwaK wfbœ 

ˆewkó nj, m‡ev©”P †Wvm Gi Ggb wkdU, hv AvK©-Gi evB‡m±‡ii w`‡K N~Y©‡bi †K› ª̀ †_‡K ~̀‡i hvq| GUv KviY QvovB mZ¨ †h, †Kgb 

AvK…wZ †`n‡iLv() ˆZwi nj| GUv we‡ePbv Kiv †h‡Z cv‡i 7.9 wP‡Îi Wvb cvk¦© †_‡K, hv‡Z nvB †Wvm GjvKvi AvK…wZ Avevi AvK© A¨v‡½j 

Kgvi mv‡_ Kg‡Z _v‡K| () Øviv gZev` Abyhvqx GUv Avevi mZ¨ †h N~Y©‡bi wWwMÖ K‡g wM‡q 360 Gi †P‡q wb‡P †b‡g ‡M‡j AvB‡mv‡Wvm 

Kvf© Ggbfv‡e weK…Z nq †h, wb‡Pi Ask (exg cÖ‡ek mvi‡d‡Pi wecixZ cv‡k¦©) AvK© A¨v‡½j n«vm nevi mv‡_ Pzc‡m hvq ()| hLb 





8.1 †iwWIAvB‡mv‡Uvc GÛ †j‡fì 

K¤úvDÛ:



†iwWIAvB‡mv‡Uvc GÛ †j‡fì K¤úvDÛ:

‡gwWwm‡b †_ivwcDwUK GgbwK WvqvMbw÷K cÖ‡qvM Df‡qi Rb¨B †iwWI AvB‡mv‡Uvc e¨eüZ nq| WvqvMbw÷K cÖ̈ vKwU‡m 

†iwWIq¨vKwUf †KwgK¨vjm Gi ¯^í cwigvY‡K †Uªmvim ev(†iwWI dvg©vwmDwUK¨vjm e‡j| G¸‡jv nv‡Zi †fBb (Gi g‡a¨

Bb‡RKU Kiv A_ev Bb‡Mmkb ev Bb‡n‡jkb Gi gva¨‡g cwiPvjbv Kiv nq| †ivMxi kixi A_ev ewWd¬zB‡Wi () Gi g‡a¨

wewfbœ c‡q‡›U †iwWIq¨vKwUwfwU Gi  cwigvY‡K †iwW‡qkb wW‡KUim Øviv cix¶v Kiv nq| GB wW‡KUimg~n e¨env‡i 

†iwWIq¨vKwUwfU Gi cwigvY, cwigvc Kiv hvq, GUv AM©vb Gi ‡h †Kvb As‡ki A_ev m¤ú~b© AM©vb Gi †¶‡Î cÖ‡hvR &̈ 

cÖwZwe¤^ †`Lvq †h, †hLv‡b ev‡qv‡KwgK¨vj c×wZ mvaviYZfv‡e N‡U‡Q Ges †hLv‡b †m¸‡jv Lye Av‡¯— A_ev Lye 

ZvovZvwo NU‡Z _v‡K|

cÖvPxbZg c×wZmg~‡ni g‡a¨ mswkó †gwWwm‡b †iwWIq¨vKwUf †Uªvimg~‡ni e¨envi wQj  _vBi‡qW M¨vÛ Øviv †iwWIq¨vKwUf 

Av‡qvwWb Gi Avc‡UK Gi cwigvY| 1940 wLª÷‡ãi c~‡e© †`Lv †M‡Q †h, _vBi‡qW Øviv Av‡qvwWb Gi Avc‡UK Gi nvi 

() _vBi‡qW n‡g©vbGi evowZ Drcv`b Øviv ˆewkó¨K…Z †iv‡Mi Øviv †ivMxi g‡a¨ AwaKfv‡e †e‡o hvq| GB †ivM hv eyK 

aico (), Kvcywb ev wkniY () kix‡ii IRb nviv‡bv Ges RwUj NUbvi GgbwK g„Zz̈ () ch©š— NUv‡Z cv‡i| Ab¨

†ivMxM‡bi _vBi‡qW Øviv n«vmK…Z Av‡qvwWb Ac‡UK () cÖ`k©b Ges †iv‡Mi j¶Y I _vBi‡qW Kvh©vewji n«v‡mi DcmM© 

wQj| Gfv‡e j¤^v mg‡qi Rb¨ †gwWK¨vj WvqvMbw÷Km  Gi g‡a¨ †iwWIq¨vKwUf †cÖmvimg~n e¨eüZ nq Ges GgbwK 

Aaybv, _vBi‡qW M¨vÛ AM©vb n‡Z ïi“ K‡i hv gv‡S g‡a¨B ev Nb Nb wbDwK¬qvi †gwWwmb Øviv cix¶v Kiv nq|

‡iwWI-wbDK¬vBW B‡gwRs Gi wK¬wbK¨v&j e¨envi †ivMxi g‡a¨ †iwWI wbDwK¬vB‡Wi GKwU myweavRbK e›Ub cvevi Dci wbf©i 

K‡i| †iwWI wbDK¬vBW nj KgcvB‡Ûi cÖwZ jv‡fjW , hv mgx¶v‡Z gvby‡li wUmÿ Øviv †Kvb Dcv‡q Rxe‡`‡ni ivmqwbK 

i“cvš—i A_ev MÖnY Kiv nq| †ivMx Af¨š—‡i Bb‡RKkb Øviv c`v_© MÖnY K‡i Ges Dc‡hvMx †`ix Kivi ci GUv `xN© 

mgq ci Uv‡M©‡U wUmÿ i g‡a¨ Avc‡UK Ges i³ †_‡K duvKv Aby‡gv`b K‡i, hv‡Z cÖwZwe¤^ cÖwµqv Avi¤¢ Ki‡Z cv‡i| 

Gfv‡e Kvh©Kix ÷¨vwUK B‡gR, cÖ‡Z¨KwU 2 †_‡K 10 wgwbU mgq †bq, hv nvo , †eªBb(), _vBi‡qW(), dzmdzm() cÖf„wZ 

cÖ¯‘Z Ki‡Z cv‡i| Mvgv K¨v‡giv Øviv WvBbvwgK mgx¶v m¤úv`b Kiv †h‡Z cv‡i| hv Bb‡RKk‡bi mgq †_‡K ïi“ nq 

Ges d‡UvMÖvwd A_ev wWwRUvj Dcv‡q WvUvi `KvVv‡gv aviY A_vr mgqmxgv wgwbU †_‡K †m‡KÛ ch©š— bvgv‡bv nq| G 

ai‡bi WvUvi wbD‡gwiK¨vj we‡klY AM©v‡bi Kv‡Ri Dci cÖ‡qvRbxq Z_¨ (i³ mievin dv‡Ki nvi (cÖf„wZ Drcbœ K‡i|

†eªBb , wjfvi , jvsm, †evbm , _vBi‡qW, wKWbx Ges nvU© cix¶v Ki‡Z AwaK Ri“wi B‡gwRs †iwWI wbDK¬vBW e¨envi 

K‡i‡Qb| 



Aa¨q 8

wbDwK¬qvi B‡gwRs BKzc‡g›U

()
8.2 ‡ewm· Kb‡mÞ Ad ev‡qv‡gwW‡Kj BÝUªy‡g›U :

AvaywbK wPwKrmv e¨e¯’vq †ivM wbY©q Ges wPwKrmvKv‡h©  e¨eüZ Ab¨vb¨ Bb÷ªy‡g‡›Ui cvkvcvwk wbDwK¬qvi cÖhyw³ 

wbf©ikxj Bb÷ªy‡g‡›Ui D™¢veb Ges e¨envi wPwKrmvweÁv‡bi AMÖhvÎv‡K Z¡ivwš̂Z K‡i‡Q| wbDwK¬qvi cÖhyw³wfwËK 

ˆZwi †gwW‡Kj B›Uªy‡g›U¸‡jvi Kvnh©cÖvYvjx g~jZ cigvYyi wbDwK¬qvm †_‡K wewKiZ wewfbœ KYv ev iwk¥i ˆewk‡ó¨i 

Dci wbf©i K‡i cwiPvwjZ nq| eZ©gv‡b Ggb wKQy wbDwK¬qvi Bb÷ªy‡g›U wPwKrmv e¨e¯’vq hš¿weÁv‡bi  mv‡_ 

mshy³ n‡q‡Q, †h¸‡jv †ivM wbY©q Ges wPwKrmvi †¶‡Î GKgvÎ wbf©ikxj B›Uªy‡g›U wnmv‡e e¨eüZ n‡”Q| cigvYy 

wPwKrmv †K›`ª¸‡jv‡Z wewfbœ wbDwK¬qvi Bb÷zª‡g‡›Ui mvnv‡h¨ wewKiY‡K Kv‡R jvwM‡q Ges wewfbœ †ZRw¯Œq 

AvB‡mv‡Uv‡ci mvnv‡h¨ †ivM wbY©q Ges wPwKrmv cÖ`vb Kiv n‡”Q|

AwaKvsk wbDwK¬qvi Bb÷ªy‡g›U †`‡ni g‡a¨ †ZRw¯Œq AvB‡mv‡Uv‡ci e›Ub ev Ae¯’vb Abyhvqx kix‡ii wewfbœ As‡ki 

cÖwZwe¤^ ev B‡gR m„wói Rb¨ e¨eüZ nq| G B‡gwRs cÖhyw³‡Z cÖvß djvdj ‡_‡K †iv‡Mi cÖK…wZ Ges  mwVK 

Ae¯’vb m¤ú‡K© avibv cvIqv hvq| †iKwUwjwbq¨vi ¯‹¨vbvi () Ges Mvgv-K¨v‡giv () GB ai‡bi hš¿vqb e¨e¯’vq 

ˆZwi wbDwK¬qvi B‡gwRs BÝ‡Uªy‡g›U| G †¶‡Î Mvgv-iwk¥i wewKiY e¨eüZ nq| Kw¤úDUvivBRW Gw·q¨vj 

†Uv‡gvMÖvwd ev () ¯‹¨vbviI G·-‡i we‡kvlY cÖwµqvq kix‡ii wewfbœ Ask ev A‡½i B‡gR m„wói Rb¨ e¨envi Kiv 

nq|  †i‡bvMÖvwdi gva¨‡g wKWwbi Kvh©KvwiZv cix¶vi Rb¨ wbDwK¬qvi BÝUªy‡g›U wnmv‡e †i‡bvMÖvg hš¿ () e¨envi 

Kiv nq| G‡¶‡Î wKnWwbi ¯’vb kbv³ K‡i H ¯’v‡b Dchy³ †iwWIdvgv©wmDwUK¨vj cÖ‡qvM Kiv nq| G·-‡i A_ev 

Mvgv-‡i Gi wewKiY () †iwWI‡_ivwci Kv‡RI Kiv nq| G·-‡i †ZRw¯ŒqZv †_‡K wbivcËvi Rb¨ †ZRw¯ŒqZvi 

cwigvY‡K cwigvc Kiv, cigvYy Ges Avjdv, weUv I Mvgv KYvi Mgbc‡_ KYv¸‡jv‡K MYbv Kivi Kv‡RI A‡bK 

ai‡bi wbDwK¬qvi hš¿vqb () e¨e¯’vi cÖ‡qvRb nq| wewKwiZ Gme KYv ev iwk¥i kw³ Ab¨ †gŠj Øviv †kvwlZ nq 

Ges Gi d‡j AvqwbZ Ges Ab¨vb¨ cigvYy‡Z ivmqwbZ cwieZ©b N‡U _v‡K| GB cÖwµqv¸‡jvB wewKiY 

kbv³KiY ev D`NvUb, MYbv Ges Pjb cÖf„wZ cwigv‡ci Rb¨ e¨envi Kiv nq|



8.3 †iKwUwjwbqvi ¯‹¨vbvi Gi MVb I Kvh©bxwZ () t

‡iKwUwjwbq¨vi ¯‹¨vbvi wPwKrmv weÁv‡b e¨eüZ GKwU wbDwK¬qvi BÝUªy‡g›U| GwU GKwU eo ai‡bi wmbwUj¨vkb 

KvD›Uvi , hv mij‰iwLK ev †iKKwUwjwbq¨vi MwZ‡Z kix‡ii Dci Pjgvb _v‡K Ges kix‡ii wfZ‡ii 

†ZRw¯Œqv‡K mylgfv‡e mg¯— As‡k Qwo‡q †`q| GB h‡š¿i †¶‡Î hv N‡U Zv nj, †Kvb e¨w³i kixi †_‡K 

†ewi‡q Avmv Mvgv‡ii †dvKv‡mi gva¨‡g GK dvwj ev ¯vBm-AvKv‡ii cÖwZwe¤^ ev B‡gR cvIqv hvq| wKš‘ 

GLv‡b Amyweav n‡”Q ˆe`ÿ wZKfv‡e Mvgv-iwk¥ GKwU Avavbgy³ ev PvR©nxb iwk¥| ZvB GUv‡K we`y¨r A_ev 

†PŠ¤^K †¶Î Øviv †dvKvm Kiv hvq bv, wKš‘ GUv‡K †gUvj Kwj‡gUi (e¨envi K‡i D`NvUK ev wW‡U±i †_‡K 

GKwU wbw`©ó `~i‡Z¡ wKQy †dvKvwms Gi e¨e¯’v Kiv hvq| †dvKvwms Kwj‡gUi  mvaviYfv‡e mxmv avZyi ˆZwi 

Ges G‡Z wKQy msL¨K mi“ M‡Z©i  gZ _v‡K, hvi d‡j Kwj‡gU‡ii m¤§y‡L GKUv wbw`©ó `~i‡Z¡ wewfbœ †Kv‡Y 

Mvgv-iwk¥¸‡jv‡K ‡dvKvm Kiv hvq| G ai‡bi GKwU Kwj‡gUi e¨e¯’v 8.3 wP‡Î †`Lv‡bv n‡q‡Q|

‡iKwUwjwbqvi ¯‹¨vbvi hš¿wU Avwe¯‹v‡ii cÖ_g ch©v‡q ¯‹¨vbvi‡K †gwkb Acv‡iUi nvZ w`‡q †ivMxi kix‡ii Dci 

Pvjbv KiZ| eZ©gv‡b ¯^qswµqfv‡e †gvU‡ii mvnv‡h¨ ¯‹¨vbviwU PvwjZ nq Ges mgvš—ivjfv‡e G‡Ki ci 

GK ¯‹¨vb n‡Z _v‡K|

‡ewki fvM ¯‹¨vbv‡i cÖwZwe¤^ ev B‡gR cÖ`k©‡bi Rb¨ `yB ai‡bi wWm‡c wm‡÷g e¨envi Kiv nq|

cÖ_gwU n‡”Q Kvjvi WU wm‡÷g, G‡¶‡Î wW‡U±i †_‡K wbw`©ó msL¨K cvj‡mi Rb¨ GKwU WU Gi m„wó nq| 

BbcyU MYbvi nv‡ii  mgvbycv‡Z Kvjvi UvBc ivBUvi wieb‡K Pjvi gva¨‡g W‡Ui Kvjvi cwieZ©b Kiv hvq| 

Kvjvi WU wm‡÷‡gi myweav nj KvM‡R ª̀“Z B‡gR MVb Kiv hvq| wKš‘ B‡gR ev cÖwZwe¤^ GKwU wbw ©̀ó 

AvK‡ii nq, KviY ivBwUs †n‡Wi mv‡_ ¯‹̈ vbvi wW‡U±‡ii †nW mivmwi mshy³ _v‡K|

wØZxqwU nj wd‡j¥i mvnv‡h¨ cÖ`k©b e¨e¯’v| G‡¶‡Î K¨v‡_vW-‡i m¤§y‡L wdj¥ ¯’vc‡bi gva¨‡g d‡UvMÖvwdK B‡gR 

ˆZwi nq| G c×wZi we‡kl myweav n‡”Q B‡g‡Ri  AvKvi cwieZ©b Kiv hvq| ˆe`y¨wZKfv‡e wmMb¨vj‡K 

evov‡bv Ges Kgv‡bvi gva¨‡g Awm‡jv‡¯‹v‡ci c`v©q B‡gR‡K †QvU-eo ev AvKv‡ii cwieZ©b Kiv hvq|

¯‹¨vb nIqvi c~‡e© †ivMxi †`‡n Aek¨B †ZRw¯Œq Ilya  cÖ‡qvM Kiv nq Ges wbæwjwLZ Avbylw½K welq¸‡jv 

m¤úvbœ Kiv nq|



8.4 Mvgv K¨v‡givi MVb I Kvh©bxwZ ()t

Mvgv K¨v‡giv cigvYy wPwKrmv e¨e ’̄vq GKwU AwZ AvaywbK ms‡hvRb| 

†iKwUwjwbq¨vi ¯‹¨vbv‡ii we‡kl Amyweav n‡”Q ¯‹¨vwbs Gi gva¨‡g B‡gR 

ˆZwi‡Z †ek mg‡qi cÖ‡qvRb nq, KviY †ivMxi kix‡ii m¤ú~b© As‡k 

¯‹¨vbvi †nW Nyi‡Z mgq jv‡M| GB Amyweav Mvgv K¨v‡giv `~i K‡i‡Q| 

†ivMxi m¤ú~b© kixi AwZ `ª“Z ¯‹̈ vb K‡i Mvgv K¨v‡giv †m‡K‡Ûi g‡a¨B 

AvB‡mv‡UvwcK B‡gR ˆZwi Ki‡Z m¶g| cÖvq 30 eQi c~‡e© GbRvi () 

Mvgv K¨v‡givi Kvh©bxwZ Avwe¯‹vi K‡ib| MZ 20 eQi †_‡K GB 

BÝUªy‡g‡›Ui e¨vcK cÖPjb ïi“ n‡q‡Q|



Mvgv K¨v‡givi MVb GKwU eo ai‡bi wmbwUj¨vkb wµ÷vj e¨envi Kiv nq Ges Gi 

m¤§y‡L mxmvi ˆZwi GKwU Kwjg¨vUi ¯’vcb Kiv nq, hv‡Z eûmsL¨K M‡Z©i gZ 

_v‡K| mvaviYfv‡e wmbwUj¨vkb †Kjvm ev wµ÷vjwUi e¨vm 50 †mw›UwgUvi Ges 

GwU 1 †mw›UwgUvi cyi“Z¡ wewkó nq| GB h‡š¿ e¨eüZ Kwjg¨vUiwU‡Z K‡qK 

nvRvi mgvš—ivj †nvj _v‡K (wPÎt 8.4)| Giƒ‡c MV‡bi d‡j †ivMxi †`n Lye 

`ª“Z ¯‹¨vb Kiv hvq Ges A‡c¶vK…Z A‡bK  Kg mg‡qi AvB‡mv‡UvwcK B‡gR 

MwVZ nq|

G c×wZi GKwU Amyweav nj wµ÷v‡j d¬¨vk ev Av‡jvi Sj‡Ki Ae¯’vi †iKW© 

Kiv| cÖ_g w`‡K wµ÷v‡ji Ae ’̄v Ae‡jvK‡bi Rb¨ 7wU d‡Uvgvwë‡cqvi wUDe 

mg‡eZfv‡e e¨envi Kiv nZ| G‡Z cÖwZwU wUD‡ei SjK d¬¨v‡ki we¯—vi Zzjbv 

K‡i wµ÷v‡ji K_vq d¬¨vk m„wó n‡”Q, Zv kbv³ m¤¢e nZ| hw` d‡Uvgvwëcqvi 

wUD‡ei Aax‡bi d¬̈ vkUv _v‡K, Z‡e me‡P‡q eo cvjm Øviv m„wó n‡e Ges Ab¨

6wU wUD‡e Lye †QvU wKš‘ me¸‡jv mgvb cvjm m„wó n‡e| GB 7wU cvj‡mi 

mgš^‡q mgvbycvwZKfv‡e wµ÷v‡j d¬̈ v‡ki ¯’vbv¼‡K †jLv hvq|



8.5 Basics theory of positron 
emission tomography



The gantry and detector 
component of pet scanner:



Describe the data acquisition 
system of a pet scanner



Basics theory of SPECT





The application of spect and pet scanner



9.1 †i‡bvMÖvwd Gi msÁv () t

‡h c×wZ‡Z wKWwbi Kvh©KvwiZv m¤ú‡K© cix¶vjä Ávi AR©b Kiv hvq, Zv‡K †iv‡bvMÖvwd () e‡j| †iv‡bvMÖvg hš¿ n‡”Q G 

Kv‡Ri Rb¨ e¨eüZ GKwU wbDwK¬qvi BÝUªy‡g›U G h‡š¿i m¤ú~b© Kvh©KvwiZvq 3wU †cÖve () e¨envi Kiv nq A_ev G‡¶‡Î 

Mvgv K¨v‡givI e¨envi Kiv †h‡Z cv‡i| we‡kl‡Yi djvdj `„k¨gvb  †iLvi mvnv‡h¨ A_ev AviI DbœZ †Kvb wWfvB‡mi 

mvnvh¨ cvIqv hvq| 

9.2 †i‡bvMÖvg Gi Kvh©vewj () t

‡i‡bvMÖv‡gi mvnv‡h¨ wKWwbi Kvh©KwiZv () wbaviY Kiv nq i³ †_‡K †iwWI dvigvwmDwUK¨v‡ji ¯’vbvš—‡i nv‡ii () Dci| 

GRb¨ mvaviYfv‡e i³ cÖevn c‡_ () (A‡_©vnvBwcDwiK A¨vwmW) Gi mv‡_ 131
1

†j‡ej e¨envi Kiv nq|

wKWwbi Kvh©KwiZv cix¶v †ivMxi g~Î_wj ev g~Îvkq () Lvwj Ae¯’vq Pvjbv nq| †ivMxi wcQ‡bi w`‡K evg Ges Wvb wKWwb 

`ywU‡Z `ywU‡Z Z¡‡Ki Dc‡iB wPwýZ Kivi Rb¨ `vM w`‡q A_ev †Kvb wKQyi Øviv wPwýZ K‡i ivLv nq| G Z¡‡Ki Dci 

†_‡KB wKWwbi Ae¯’vb wPwýZKiY KvRwU  GKRb A½ e¨e‡”Q‡` `¶ e¨w³ ev A¨vbvUwg÷ mn‡RB Ki‡Z cv‡ibv| wKWwb 

kbv³Ki‡bi e¨cv‡ii †Kvb cÖKvi A¨vbvUwgK¨vj RwUjZvi m„wó n‡j G·-‡i ci‡x¶v A_ev AvjUªvmvDÛ () ¯‹¨vbv‡ii 

gva¨‡g Zv mgvav Kiv hvq|

hvwš¿K e¨e¯’v Abyhvqx †ivMx‡K kvwqZ Ae¯’v A_ev †Pqv‡i ewm‡q wKWwb kbv³KiY ¯’v‡b †cÖve¸‡jv ¯’vcb Kiv nq| †cÖve¸‡jv 

() GKwU Av`k© wmbwU‡jkb wW‡U±‡ii mv‡Z hv‡Z m¤ú~b© wKWwb `yBwU Ges Pvwicv‡k¦© Aew¯’Z wKQy wUmy¨mn mwbœwnZ †¶‡Î 

Ae‡jvwKZ n‡Z cv‡i , A_©vr H m¤ú~b© †¶‡Î wewKiY Qov‡Z cv‡i| Dchy³ mg‡qi mv‡c‡¶ e¨vKMÖvDÛ gvÎv () MYbv Kiv 

nq Ges ZLb wgiv ev agbx‡Z () 15() †ZRw¯ŒqZv wewkó ()  cÖ‡ek Kiv‡bv nq () Bb‡RKk‡bi ci cÖwZwU wKWwbi 

KvD›U †iU 20 †_‡K 30 wgwbU a‡i †iKW© Kiv nq (wPÎ 9.1)|

cix¶vKvh© Pvjbv Kivi c~‡e© †cÖve¸‡jv mwVKfv‡e ¯’vcb Kiv n‡q‡Q wK bv Ges †Uªmvi †Wvm () mwVKfv‡e †`qv n‡q‡Q wK bv, 

Zv †`‡L wb‡Z n‡e| evW wK¬qv‡iÝ Kvf© †iKW© Kivi Rb¨ Z…Zxq †cÖvewU nrwc‡Ûi Dcwifv‡M ¯’vcb Kiv nq| wZbwU 

†cÖv‡ei Rb¨B KvB›U †iKW© Kiv nq Ges AvswkK evW †cvj () Kvf© evg Ges Wvb wKW&wbi †cÖv‡ei mvnv‡h¨ KvD‡›Ui 

gva¨‡g wnmve Kiv nq|

wK¬qv‡iÝ Kv‡f©i †¶‡Î wZbwU `kvi () Ae¯’vb we‡ePbv Kiv nq| cÖ_g †d‡Ri ˆewkó¨ `ª“Z Dc‡i D‡V hvq, wØZxq †d‡Ri 

gv_v †_‡K wKQyUv axi MwZ‡Z Dc‡i DV‡Z _v‡K Ges Z…Zxq †dR wcK ev m‡ev©”P †_‡K wb‡P †b‡g Av‡m| †d‡Ri G wZb 

Ae¯’v‡K h_vµ‡g f¨vmwKDjvi () wmwµUwi () Ges G·wµUwi †dR () ejv nq|

Aa¨vq-09 

wbDwK¬qvi ev‡qv‡gwWK¨vj BKzBc‡g›U



 MAG3 is preferred over Tc-99m-DTPA in neonates, patients with impaired function, and 
patients with suspected obstruction, due to its more efficient extraction.[2][6][7] The MAG3 
clearance is highly correlated with the effective renal plasma flow (ERPF), and the MAG3 
clearance can be used as an independent measure of kidney function.[8] After intravenous 
administration, about 40-50% of the MAG3 in the blood is extracted by the proximal 
tubules with each pass through the kidneys; the proximal tubules then secrete the MAG3 
into the tubular lumen.[9]

 Tc-99m-DTPA is filtered by the glomerulus and may be used to measure the glomerular 
filtration rate (GFR) (in a separate test), making it theoretically the best (most accurate) 
choice for kidney function imaging.[10] The extraction fraction of DTPA is approximately 
20%, less than half that of MAG3.[9] DTPA is the second most commonly used renal 
radiopharmaceutical in the United States.[11]

Radioisotope renography is a form of medical imaging of the kidneys that uses radiolabelling. A 
renogram, which may also be known as a MAG3 scan, allows a nuclear medicine physician or a radiologist
to visualize the kidneys and learn more about how they are functioning.[1] MAG3 is an acronym for mercapto
acetyl tri glycine, a compound that is chelated with a radioactive element – technetium-99m. 
The two most common radiolabelled pharmaceutical agents used are Tc99m-MAG3 (MAG3 is also called 
mercaptoacetyltriglycine or mertiatide) and Tc99m-DTPA (diethylenetriaminepentacetate). Some other 
radiolabelled pharmaceuticals are EC (Ethylenedicysteine) and 131-iodine labelled OIH (ortho-
iodohippurate).[2]
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https://en.wikipedia.org/wiki/Proximal_tubule
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https://en.wikipedia.org/wiki/Radioisotope_renography
https://en.wikipedia.org/wiki/Glomerulus
https://en.wikipedia.org/wiki/Glomerular_filtration_rate
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https://en.wikipedia.org/wiki/Radioisotope_renography
https://en.wikipedia.org/wiki/Radioisotope_renography
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https://en.wikipedia.org/wiki/DTPA
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9.3 _vBi‡qW Avc‡UK cÖwµqv () t

gvbe‡`‡n _vBiB‡W cÖfv‡e _vBiw·b nig‡bi () m„wó nq| i‡³ _vBiw·‡bi gvÎv kbv³KiY ev D`NvU‡bi () Rb¨ K‡qKwU 

†ZRw¯Œq AvB‡mv‡Uvc cÖhyw³i D™¢veb n‡q‡Q| G cÖhyw³¸‡jv wK¬wbK¨vj Kv‡R _vBiB‡Wi †ivM wbY©‡qi Rb¨ e¨envi n‡”Q| 

_vBiBW nigb GKwU ¸i“Z¡c~b© f~wgKv cvjb K‡i| ¶z`ªv‡š¿i () gva¨‡gB g~jZ Lv`¨ †_‡K Av‡qvwWb †kvwlZ n‡q i‡³ 

wg‡k hvq| cÖv_wgKfv‡e wKWwb Ges _vBiB‡Wi gva¨‡g GwU‡K _vBiBW nigb ˆZwii Rb¨ e¨envi K‡i| cÖ_‡g Av‡qvwWb 

UvBiwm‡bi () c‡_ wgwjZ n‡q g‡bv-Av‡qv‡WvUvBiwmb () Ges WvBAv‡qvWvUvBiwmb  () ˆZwi K‡i| () Gi  `yBUv Ab~ 

wgwjZ n‡q †UUªv Av‡qv‡Wv_vBiwmb m„wó K‡i, hv‡K _vBiw·b () ejv nq|  †mBi“c () Gi GKwU AY~ Ges () GKwU AYy 

wgwjZ n‡q UªvB Av‡qv‡Wv_vBiwmb () ˆZwi K‡i| G () Ges () n‡”Q A¨vKwUf _vBiBW nigb Ges G‡`i cwigv‡ci Rb¨

†ek K‡qKwU cix¶v c×wZ Avwe¯‹…Z n‡q‡Q|

() cix¶v cÖ_g e¨envi nq 1957 wLª÷v‡ã| G c×wZ‡Z () †j‡e‡ji () mv‡_ () _v‡K Ges †mB K‡qK wgwjwgUvi 

†nc¨vwibvBRW i³ () †bqv nq| () †j‡e‡ji wKPz Ask cvRgv †cÖvwUb Øviv †kvwlZ nq|

eZ©gv‡b wmivg () () Ges () Gi cwigvc c×wZ Ges () †iwRb Avc‡UK ev () cix¶vB n‡”Q _vBiB‡Wi AKvh©KvwiZvRwbZ 

†ivM wbY©‡qi DËg cš’v| () cix¶v‡Z †j‡eÛ () Gi Aí cwigvY wmiv‡gi mv‡_ †hvM Kiv nq| gy³ †j‡eì () †gvl‡bi 

Rb¨ GKwU †iwRb ¯úÄ e¨envi Kiv nq| () cix¶vi mvnv‡h¨ jwnZ i³ KwYKv Ges i³im ev cvRgvi †ZRw¯ŒqZvi () 

AbycvZ‡K cwigvc Kiv hvq| †iwR‡b ‡kvwlZ nIqv () Gi kZKiv nvi †_‡K () Gi mv‡_ cvRgv †cÖvwU‡bi m¤ú„³Zvi 

fv‡jv ¸YMZ Ae¯’v nq| G cix¶vi GKwU c×wZ n‡”Q| 

1() | †j‡eì () hv‡Z () †ZRw¯ŒqZv _v‡K, hv 1() wmiv‡gi () mv‡_ K‡i cix¶v Kiv nq| GKwU  I‡qj UvBc wmbwU‡jkb 

KvD›Uv‡ii mvnv‡h¨ †ZRw¯ŒqZv cwigvc Kiv nq|

G ai‡bi cix¶v nvBcvi_vBiBW nvBcvi_vBiBW, BD_vBiBW (mvaviY) Ges nvB‡cv_vBiB‡Wi g‡a¨ cv_©K¨ wbY©‡q LyeB 

Dc‡hvMx|



9.4 eøK WvqvMÖvg  _vBi‡qW Avc‡UK cÖwµqv



Aa¨vq-10

‡gwWK¨vj _v‡g©vMÖvd

Infrared radiation (IR), sometimes referred to simply as infrared, is a region of the electromagnetic radiation spectrum
where wavelengths range from about 700 nanometers (nm) to 1 millimeter (mm). Infrared waves are longer than those 
of visible light, but shorter than those of radio waves. Correspondingly, the frequencies of IR are higher than those of 
microwaves, but lower than those of visible light, ranging from about 300 GHz to 400 THz.

Infrared light is invisible to the human eye, although longer infrared waves can be sensed as heat. It does, however, share 
some characteristics with visible light -- namely, infrared light can be focused, reflected and polarized.

Wavelength and frequency
Infrared can be subdivided into multiple spectral regions, or bands, based on wavelength; however, there is no uniform 

definition of each band's exact boundaries. Infrared is commonly separated into near-, mid- and far-infrared. It can 
also be divided into five categories: near-, short-wavelength, mid-, long-wavelength and far-infrared.
Avi Bbd«v‡iW-‡i () nj GK ai‡bi B‡jK‡Uªvg¨vM‡bwUf I‡qf, hv †iwWI wd«‡Kv‡qwÝi †P‡q D”PZi Ges `„k¨gvb nvjKv wd«‡Kv‡qwÝ †P‡q wbæZi| 

B‡jK‡Uªvg¨vM‡bwUK †¯úKUªv‡gi Bbd«v‡iW GjvKv nj mvaviYZ †bqv nq 0.77 Ges 100()

myweavi Rb¨ GUv cÖvqB Bbdªv‡iW Gi wbK‡U (0.77 †_‡K 1.5 ()) ga¨g Bbd«v‡iW () Ges `~i Bbd«v‡iW () `~i `~i Bbd«v‡iW (40 †_‡K 10 ()) w¯úU K‡i|

Bbdªv‡iW-‡i A¨ve‡mvwjDU wR‡iv Gi Dc‡ii ZvcgvÎvq _vKv mKj Ae‡R± () Øviv gyn~gy©n~ wewKwiZ nq| Ae‡R± Øviv wbM©ZK…Z †gvU GbvwR© () Ges GUvi 

ZvcgvÎv () dg~©jv Øviv mswkó nq|

W=T4......................................mgxKiY...................(i).

‡hLv‡b, W= †iwWq¨v›U d¬v· †WbwmwU Ges () †Z cÖKvk Kiv nq|

= wbi‡¶cZv ev GwgwmwfwU d¨v±i ()

w÷dvb †evëRg¨vb Kb÷¨v›U =()

T = A¨ve‡mvwjDU †U¤úv‡iPvi ev Av‡cw¶K ZvcgvÎv|

mgxKiY () †`Lvq †h, Bbd«v‡iW GbvwR© Gi cwigvY Ae‡R± Gi ZvcgvÎv †gvZv‡eK wbM©Z nIqvi gvÎv Kg †ewk ev cwiewZ©Z nq| 10.2 wPÎvbyhvqx e¨vK 

ewWmg~n †_‡K †iwW‡qkb Ges Bb‡UbwmwUi †¯úKUªvj e›Ub †`Lv‡bv nq| GbvwR© wcK I‡qf †js_ Ges A¨ve‡mvwjDU †U¤úv‡iPvi () dig~jv Øviv †`qv nq, 

10.1 infrared radiation (IR) 

https://whatis.techtarget.com/definition/electromagnetic-radiation-spectrum
https://searchnetworking.techtarget.com/definition/wavelength
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https://searchnetworking.techtarget.com/definition/terahertz
https://whatis.techtarget.com/definition/polarization-wave-polarization


10.2Define Infrared detector

 An infrared detector is a detector that reacts to infrared (IR) radiation. The two main types of detectors are thermal 
and photonic (photodetectors). 

 The thermal effects of the incident IR radiation can be followed through many temperature dependent phenomena. 
Bolometers and microbolometers are based on changes in resistance. Thermocouples and thermopiles use the 
thermoelectric effect. Golay cells follow thermal expansion. In IR spectrometers the pyroelectric detectors are the most 
widespread. 

 The response time and sensitivity of photonic detectors can be much higher, but usually these have to be cooled to cut 
thermal noise. The materials in these are semiconductors with narrow band gaps. Incident IR photons can cause 
electronic excitations. In photoconductive detectors, the resistivity of the detector element is monitored. Photovoltaic
detectors contain a p-n junction on which photoelectric current appears upon illumination

 Bbd«v‡iW wW‡UKUi ()t

 Bbd«v‡iW wW‡UKUimg~n Bbd«v‡iW GbvwR©‡K B‡jKwUªK¨vj wmMb¨vj i“cvš—wiZ Ki‡Z e¨eüZ nq| g~jZ wW‡UKUimg~n‡K `yB fv‡M †kªbx‡f` Kiv nq, †hgb-

 . _vg©vj wW‡UKUim () Ges

 d‡Uv wW‡UKUim ()|

 GB wW‡UKUimg~‡ni eY©bv wbæiƒc-

 _vg©vj wW‡UKUim () t G wW‡UKUimg~n _v‡g©vKvcjm Ges _vwg©÷i †ev‡jvwgUvim aviYv K‡i| j¤^v I‡qf‡js_ GjvKvi Dc‡i Zvi Kb÷¨v›U †mbwmwUwf ˆewkó¨| 

myZivs, j¤^v mgq Kb÷¨v›U Øviv  ‰ewkó¨vwqZ nq Ges Gfv‡e axi DËI ev mvov cÖ`k©b K‡i| I‡qf‡js_, hv‡Z wnDg¨vb ewW m‡ev©”P DËi ev mvov aviY K‡i hvi 

gvb 9 †_‡K 10 ().

 myZivs d‡Uv wW‡UKUimg~‡ni †¯úKUªvj mvov D”Pnv‡i mxwgZ Kiv nq| AwaKvsk Bbd«v‡iW K¨v‡giv () wW‡UKUi e¨envi K‡i, hv 2 †_‡K () mxgv‡Z Bbd«v‡iW †i-

mg~n wPwýZ K‡i| †Kej GbvwR©i 2.4% wnDg¨vb ewW Øviv wbM©Z nq, hv () wW‡UKUimg~n Øviv wPwýZKiY GjvKvi g‡a¨ cvwZZ nq| wKš‘ Zviv D”Pnv‡i 

ms‡e`bkxj Ges _vwg©÷‡ii m‡½ Zzjbv‡hvM¨ ¯̂í ZvcgvÎvi n«vme„w× wPwýZKib †hvM¨Zv aviYv K‡i|

 Aci wW‡UKUi K¨vWwgq¨vg () gvK©vwi () Ges †UjyivBW () Gi GKwU A¨vjq e¨envi K‡i Ges Zij bvB‡Uªv‡Rb Øviv VvÊv nq, hv 10 †_‡K () †Z GKwU wcK 

mvov aviY K‡i| 10.3 wP‡Î _v‡g©vMÖvwdK BKzc‡g›U-G e¨eüZ wewfbœ wW‡UKUimg~‡ni †¯úKUªvg mvov () †`Lv‡bv n‡q‡Q|


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https://en.wikipedia.org/wiki/Thermopile
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10.3 _v‡g©vMÖvwdK BKzc‡g›U () t

_v‡g©vMÖvwdK K¨vgivmg~n ¯‹¨vwbs c×wZmg~‡ni m‡½ GKxf~Z nq, hv Bbd«v‡iW wW‡UKUi Gi cÖwZ „̀‡k¨i †¶‡Î g‡a¨ Av‡jvKcvZ K‡i Ges GUv 

¯‹xb mvi‡dP †_‡K Bbd«v‡iW †iwW‡qkb wbM©Z Ki‡Z m¶g nq| AwaKvsk c×wZmg~n 1 †_‡K 50() gvÎv †_‡K GKwU e¨cvK mxgvi 

A¨ve‡mvwjD †U¤úv‡iPvi †mbwmwUwfwU aviY K‡i| myZivs AwaKvsk cix¶vi Rb¨ †MÖ ‡¯‹j ()nj mvaviYZ GKwU AwaK n«vm ev ¸i“Zi 

†U¤úv‡iPvi mxgv cÖwZwbwaZ¡ Ki‡Z mgš^qK…Z _v‡K Ges GUv cix¶v Ki‡Z †¶Îd‡ji Dci wbf©i Ki‡Z nq| GKwU  c~b© †¯‹j Kv‡jv †_‡K 

mv`v) †U¤úv‡iPvi ev ZvcgvÎvi cv_©K¨ _v‡K () †_‡K () hv mvaviYZ h‡_ó| †eª÷cix¶vi Rb¨ cig ZvcgvÎvi mxgv () n‡Z cv‡i 25 

†Z‡K 35◦ †mjwmqvm, cv‡qi () Rb¨ 23 †_‡K 33◦ †mjwmqvm Ges Kcvj ev jjv‡Ui () Rb¨ 31◦ †_‡K 36◦ †mjwmqvm () | †MÖ †¯‹j 

Øviv cÖmviY cÖwµqvq GKwU ZvcgvÎvi mxgv 5◦ †mjwmqvm DbœxZ Kiv nq, hvi Øviv ¯‹xb Gi Dci ZvcgvÎv n«vm-e„w× 0.5 †mjwmqvm mgvav 

Kiv nq| AwaKvsk gvÎvq wK¬wbK¨vj cwieZ©b _v‡K 1◦() Abyhvqx A_ev GUvi AwaK| c×wZ‡K GKwU †mbwmwUf ev ms‡e`bkxj †gvW () 

e¨envi Kivi cÖ‡qvRb nq bv| GgbwK hw`I KZ¸‡jv c×wZ ZvwË¡Kfv‡e 0.1 () G mgvav Ki‡Z cv‡i|

_v‡g©vMÖvwdK BKzc‡g›U _v‡g©vMÖvwd‡Z e¨eüZ nq g~jZ ỳwU BDwbU aviY K‡i, †hgb-

() we‡kl Bbd«v‡iW K¨v‡giv () hv Ae‡R±‡K ¯‹¨vb K‡i () Ges

() wWm‡c BDwbU (), hv ¯Œxb ev c`v©i Dci _vg©vj Qwe cÖ`k©b Ki‡Z () ee¨üZ nq| K¨v‡givwU mvaviYZ GKwU wUªcW () Gi Dci ¯’vcb Kiv 

nq, hv PvKvmg~‡ni () Dci mshy³ _v‡K|

K¨v‡giv BDwbU GKwU AcwUK¨vj c×wZ aviY K‡i, hv AwZ D”PMwZ‡Z `„‡k¨i †¶Î ¯‹¨vb K‡i Ges wW‡UKU‡ii Dci Bbd«v‡iW †iwW‡qkb 

†dvKvm () K‡i| GUv †iwW‡qkb wmMb¨vj‡K B‡jKwUªK¨vj wmMb¨vj i“cvš—i K‡i| K¨v‡giv †_‡K wmMb¨vj Gi kw³ e„w× Kiv () nq Ges 

cÖwµqvRvZ 9) Kiv nq Ges wcKPvi wUD‡ei g‡a¨ weg Gi Av‡cw¶KZv gwWD‡jU Ki‡Z e¨env‡ii c~‡e© GUv nq| K¨v‡givi ¯‹¨vwbs 

c¨vUv‡bb©i cÖwZ weg c¨vUv‡b©i g‡a¨ wUDe †dP Gi AvovAvwo‡Z †P‡Q wb‡q m½wZc~b© K‡i ¯Œxb Gi Dc‡i Qwe () ZvcgvÎvi mxgv‡Z Ges 

wWm‡c BDwbc Gi Dci wbqš¿Y Øviv ZvcgvÎv †j‡f‡j D¾¡jZv Zzjbv Kivi Rb¨ mgš^q Kiv nq|

¯‹¨vwbs c×wZi g‡a¨ AcwUK¨vj cÖwµqv GKwU cÖ‡qvRbxq hš¿vsk MVb K‡i| Bbd«v‡iW Kv‡Ri Rb¨ †jÝmg~n e¨eüZ nq, hv wmwjKb Øviv cÖ ‘̄Z 

Kiv nq Ges G¸‡jv‡Z A¨vw›U wi‡d¬KwUf †Kv‡UW () _v‡K, hv ¯‹¨vbvi wW‡UKU‡ii †¯úKUv Gi mvov mvgÄm¨ ev g¨vP () K‡i| ỳwU Av`k© 

†jÝ gvaviY AwaK †`Lv hvq, †hgb () 12◦ ‡jÝ Ges () 20◦ †jÝ mvaviY †gwWK¨vj e¨env‡i 12◦ †jÝ Aby‡gv`b Kiv nq| GUv †ivMxi 

cÖwZ Dc‡hvMx Kvh©Kix ~̀iZ¡ cÖ`vb K‡i Ges ewa©ZKib wism Gi mv‡_ KvR Kivi mgq Lye KvQvKvwQ †bqv nq bv| 20◦ ‡jÝ¸‡jv () Gi 

gv‡S Kvh©Kix ~̀i‡Z¡i mv‡_ cQ›` Kiv nq|

‡K¬vRAvc A_ev g¨v‡µv-_v‡g©vMÖvwdi Rb¨ G·‡Ubkb ev cÖmviY wis () e¨eüZ nq| GUv LyeB D”P AcwUK¨vj †i‡RvwjDkb cÖ`vb K‡i (¯^í 

†¶Îd‡ji cix¶vi Rb¨ ()| †mUwUi GKwU () Ges AciwU (), hv Ae‡R± Gi ¯í̂Zg `~iZ¡ Ges Ifvi Aj cÖk¯—Zv Abymv‡i () e¨envi 

Ki‡Z cv‡i| †jÝmg~‡ni () bv¤^vi nj| () Ges †dvKvj `~iZ¡  () Ges () GUv h_vµ‡g 12◦ 12◦ Ges 20◦ 20◦ ‡jÝmg~‡ni Rb¨

cÖ‡hvR¨ nq|



10.3 _v‡g©vMÖvwdK BKzc‡g›U () t

_v‡g©vMÖvwdK K¨vgivmg~n ¯‹¨vwbs c×wZmg~‡ni m‡½ GKxf~Z nq, hv Bbd«v‡iW wW‡UKUi Gi cÖwZ `„‡k¨i †¶‡Î g‡a¨

Av‡jvKcvZ K‡i Ges GUv ¯‹xb mvi‡dP †_‡K Bbd«v‡iW †iwW‡qkb wbM©Z Ki‡Z m¶g nq| AwaKvsk c×wZmg~n 1 †_‡K 

50 gvÎv †_‡K GKwU e¨cvK mxgvi A¨ve‡mvwjD †U¤úv‡iPvi †mbwmwUwfwU aviY K‡i| myZivs AwaKvsk cix¶vi Rb¨ †MÖ 

‡¯‹j ()nj mvaviYZ GKwU AwaK n«vm ev ¸i“Zi †U¤úv‡iPvi mxgv cÖwZwbwaZ¡ Ki‡Z mgš^qK…Z _v‡K Ges GUv cix¶v 

Ki‡Z †¶Îd‡ji Dci wbf©i Ki‡Z nq| GKwU  c~b© †¯‹j Kv‡jv †_‡K mv`v) †U¤úv‡iPvi ev ZvcgvÎvi cv_©K¨ _v‡K  

†_‡K  hv mvaviYZ h‡_ó| †eª÷cix¶vi Rb¨ cig ZvcgvÎvi mxgv  n‡Z cv‡i 25 †Z‡K 35◦ †mjwmqvm, cv‡qi (Rb¨ 23 

†_‡K 33◦ †mjwmqvm Ges Kcvj ev jjv‡Ui  Rb¨ 31◦ †_‡K 36◦ †mjwmqvm  | †MÖ †¯‹j Øviv cÖmviY cÖwµqvq GKwU 

ZvcgvÎvi mxgv 5◦ †mjwmqvm DbœxZ Kiv nq, hvi Øviv ¯‹xb Gi Dci ZvcgvÎv n«vm-e„w× 0.5 †mjwmqvm mgvav Kiv nq| 

AwaKvsk gvÎvq wK¬wbK¨vj cwieZ©b _v‡K 1◦Abyhvqx A_ev GUvi AwaK| c×wZ‡K GKwU †mbwmwUf ev ms‡e`bkxj †gvW  

e¨envi Kivi cÖ‡qvRb nq bv| GgbwK hw`I KZ¸‡jv c×wZ ZvwË¡Kfv‡e 0.1 G mgvav b Ki‡Z cv‡i|

_v‡g©vMÖvwdK BKzc‡g›U _v‡g©vMÖvwd‡Z e¨eüZ nq g~jZ `ywU BDwbU aviY K‡i, †hgb-

we‡kl Bbd«v‡iW K¨v‡giv hv Ae‡R±‡K ¯‹¨vb K‡i  Ges

wWm‡c BDwbU  hv ¯Œxb ev c`v©i Dci _vg©vj Qwe cÖ`k©b Ki‡Z  ee¨üZ nq| K¨v‡givwU mvaviYZ GKwU wUªcW  Gi Dci ¯’vcb 

Kiv nq, hv PvKvmg~‡ni  Dci mshy³ _v‡K|

K¨v‡giv BDwbU GKwU AcwUK¨vj c×wZ aviY K‡i, hv AwZ D”PMwZ‡Z `„‡k¨i †¶Î ¯‹¨vb K‡i Ges wW‡UKU‡ii Dci 

Bbd«v‡iW †iwW‡qkb †dvKvm K‡i| GUv †iwW‡qkb wmMb¨vj‡K B‡jKwUªK¨vj wmMb¨vj i“cvš—i K‡i| K¨v‡giv †_‡K 

wmMb¨vj Gi kw³ e„w× Kiv  nq Ges cÖwµqvRvZ 9) Kiv nq Ges wcKPvi wUD‡ei g‡a¨ weg Gi Av‡cw¶KZv gwWD‡jU 

Ki‡Z e¨env‡ii c~‡e© GUv nq| K¨v‡givi ¯‹¨vwbs c¨vUv‡bb©i cÖwZ weg c¨vUv‡b©i g‡a¨ wUDe †dP Gi AvovAvwo‡Z †P‡Q 

wb‡q m½wZc~b© K‡i ¯Œxb Gi Dc‡i Qwe  ZvcgvÎvi mxgv‡Z Ges wWm‡c BDwbc Gi Dci wbqš¿Y Øviv ZvcgvÎv †j‡f‡j 

D¾¡jZv Zzjbv Kivi Rb¨ mgš^q Kiv nq|

¯‹¨vwbs c×wZi g‡a¨ AcwUK¨vj cÖwµqv GKwU cÖ‡qvRbxq hš¿vsk MVb K‡i| Bbd«v‡iW Kv‡Ri Rb¨ †jÝmg~n e¨eüZ nq, hv 

wmwjKb Øviv cÖ¯‘Z Kiv nq Ges G¸‡jv‡Z A¨vw›U wi‡d¬KwUf †Kv‡UW _v‡K, hv ¯‹¨vbvi wW‡UKU‡ii †¯úKUv Gi mvov 

mvgÄm¨ ev g¨vP  K‡i| `ywU Av`k© †jÝ gvaviY AwaK †`Lv hvq, †hgb  12◦ ‡jÝ Ges () 20◦ †jÝ mvaviY †gwWK¨vj 

e¨env‡i 12◦ †jÝ Aby‡gv`b Kiv nq| GUv †ivMxi cÖwZ Dc‡hvMx Kvh©Kix `~iZ¡ cÖ`vb K‡i Ges ewa©ZKib wism Gi mv‡_ 

KvR Kivi mgq Lye KvQvKvwQ †bqv nq bv| 20◦ ‡jÝ¸‡jv  Gi gv‡S Kvh©Kix `~i‡Z¡i mv‡_ cQ›` Kiv nq|



10.4  block diagram of a infrared scanner



10.5 _v‡g©vMÖvg Gi wWwRUvB‡Rk‡bi Rb¨ QKe× bKkv () t

GKwU _v‡gv©MÖvg Gi WvB‡i± wWm‡c, Kv‡jv I mv`v Gi g‡a¨ cv_¨K¨ Ki‡Z †Kej cÖvq 8(AvU) wU †MÖ-Gi †kWm 

Aby‡gv`b K‡i| †dP †_‡K GKwU d‡UvMÖvwdK †iKW©, †Kej 5 A_ev 6 †kW Gi ¯’vqx †iKW ms¯’vb K‡i| 

GgbwK GKwU Kvjvi c¨vUvb© †Kej GKwU 10-‡÷g †i‡RvwjDkb aviY K‡i| Gfv‡e hLb GKwU cÖk¯—

ZvcgvÎv mxgv cwigvc Kiv nq, †hgb †Kvb mgq wK¬wbK¨vj Ae¯’vq wec‡`i gy‡LvgywL Kiv nq, GUv cv_©K¨

Kiv KwVMb ¯^í ZvcgvÎvi cv_©K¨ Ges A¨ve‡mvwjDU mvi‡dP †U¤úv‡iPvi, ewW mvi‡d‡Pi Dci `ywU c‡q›U 

Gi gv‡S cv_©K¨ Ges mg¨Kfv‡e d‡UvMÖvwdK _v‡g©vMÖvg  Gi g‡a¨ mivmwi cwigvY Kiv hvq bv| Kw¤úDUvi 

†KŠkjmg~n A_ev DrmM©K…Z c×wZ‡Z GKwU gvB‡µvcÖ‡mmi e¨envi Øviv †MÖ‡j‡fjmg~‡ni GKwU AwZ AwaK 

mxgv aviY Kiv m¤¢eci nq|

10.5 wPÎvbyhvqx wWwRUvBwRs _v‡g©vMÖvg Gi QKe× bKkv †`Lv‡bv n‡q‡Q | Bbd«v‡iW †iwW‡kb K¨v‡giv Gi 

AvDUcyU , hv GKwU KgwcDUv‡ii Kbf„vU©vi Øviv  wWwRUvj _v‡g©v †cÖvdvBjmg~‡ni g‡a¨ iƒcvš—wiZ nq| 

Kw¤úDUvi Gi K‡›Uªvj cÖ‡mwms  BDwbU, †ggwi A_ev g¨vM‡bwUK †Uc Gi g‡a¨ RgvK…Z K¨vwj‡eªkb WvUvi 

Dci wbf©i K‡i wWwRUvj gvbmg~n‡K cÖK…Z ZvcgvÎvi gv‡b iƒcvš—i K‡i| ch©vµwgKfv‡e, _v‡gv©MÖvwdK 

c¨vUvb©mg~n ¯‹¨vb&W n‡Z Ges GKwU ¯‹¨vwbs †Wbwm‡UvwgUvi Øviv A¨vbvjM B‡jKwUªK¨vj wmMb¨vjmg~‡ni g‡a¨

Ges wWwRUvj AvKv‡ii g‡a¨ icvš—i Kiv nq| mvi‡dP †U¤úv‡iPvi Gi h_v_© we‡kl‡bi Rb¨ _v‡g©vMÖvg 

wWwRUvB‡Rkb Ges Kw¤úDUvimg~n _v‡g©vMÖvgm Gi ¯^qswµq we‡kl‡b e¨envh© nq|

Kw¤úDUvi A¨vbvjvBwmm gW©vb _v‡g©vMÖvwdK BKzBc‡g›U Gi mv‡_ GKwU Av`k© Ackb wnmv‡e ms¯’vb Kiv nq| 

G Ackb †Kej nvW©Iq¨vi wn‡m‡e bq, wKš‘ Avevi md&UIq¨vi wn‡m‡eI Aš—f~³ nq| iƒcvš—i Øviv 

A¨vbvjM B‡gR wWwRUvj AvKv‡ii g‡a¨ Ges ZLb g¨vM‡bwUK †Uc Gi Dci GUv †÷vwis Kiv nq| 

†ivMx‡`i _vg©vj B‡gR, Rxe‡š—i gZ  we‡klY wbi‡c¶fv‡e hLb GUv †bqv n‡qwQj| cwimsL¨vb WvUv 

we‡kl‡bi Rb¨ h‡_ó md&UIq¨vi e¨vcK mxgv, †e÷ _vg©vj A¨vbjvBwmm Ges Kg‡c· B‡gR A¨vbvjvBwmm 

i‡q‡Q|
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