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paUce Asid foZjrib wareZsiZ Asigi waSL, miTyeZ AIb msa msagini> paUce Asig paUce Asigi waSLloN AmsuZ miTyeZg HoIdoKn mri lEnde>

HKn-canb toti IsiZ
tesT tOrg miyaM pinnb lEzaKki mri lEnbsiZn HbK lOSTlu

INdiya lEzaKn kuMja 2024 faUbd lEbaK Asigi yuMHoZ SudiZd 
HKn-canb Afb toti IsiZ fxhNnnb fL jibN misNgi HbK 

HOrMsiZ paISTli> mnipur lEzaKnsu jL jibN misNgi mSad stBeT 
Asigi yuMHoZ SudiZd kuMja 2022 faUbgi mnuZd toti IsiZ fxhNnb 
paNdM HMli> ArbaN AeriyasiZgi AoIb ArbaN INfrBastrBKcr 
diflPmeNT skBiM for smBoL AeNd mediyM taUNs (yu AaI di Aes 
Aes ti)dgi seNHx lOdun miyaMd HKnb Afb IsiZ fxhNnnb skBiM 
kya paISTli> INdiya gvrNmeNTki diparTmeNT Aof drBiZkiZ 
watr AeNd senitesNdgi fxb riporTki mtuZINn kuMja 2019gi 
marc 31 faUbd lEbaK Asigi rureL AeriyasiZd lErib yuMHoZ krBor 
17.87 roMgi mnuZd yuMHoK drBor 3.27 roMtmK haIbsi SuZgxgi 
yuMHoZ cad 18.3 roMtmK toti IsiZgi kNneKsN lE> puMnmK 
Asigi yeZlg lEzaKn jL jibN misNgi mSad yuMHoZ SudiZmK noZmd 
IsiZ litr 55/55 fxhNnb HOraZ lOSTlKSibni> mnipur lEzaKki 
pblBiK heLH AeNjiniyriZ diparTmeNT (pi AEc I di)n mnipurgi 
rureL AmsuZ ArbaNgi mfM kyad watr splBaI skBiM kya paISTtun 
seMgT-sagTli> watr splBaI skBiMsiZ Asigi IsiZ lOfM Asi 
AyaMbn tozaN-tozaNb tureLsiZdgi lObni> tureLsiZdgi IsiZ 
ciZSTlb mtuZd fijigrBi (AelyBuM) haPtun fMHhLlb mtuZd mhiK-
mtaI haTnnb blBiciZ paUdr Amsuz sunu (laIM) haPtun prBoses Sr 
tOrg miyaMd Afb IsiZni haIn piribni> AdumKpu watr spBaI 
skBiMsiZgi IsiZ lOrib tureLsiZd ceLlib IsiZ Asi kya yaMn 
polyButed AoIrbge haIbdudi yeZsinb maNde> mfM Srddi watr 
splBaI skBiMsiZgi IsiZ ciZSTfM mnaKt fisu-fijaM tOsiNb, 
yuMgi AmaZsxgi AaUTleTtgi HOrKp fTt-haUdisiZgi mcuM 
HadsiLlKp, lObuKt har caIbgi, tiLhaT hidaK, napi hidaKnciZb 
kaPpgi mcuMsiZ Adun tureLsiZ Asid tasiLlKlibni> Adubu 
tureLdgi IsiZdi AdumK ciZSTlg puZ SrsK fijigrBi haPtun 
fMhLlb mtuZ blBiciZ paUdr Amdi sununciZb haPlg IsiZ Adu 
luhLlb mtuZ miyaMd toti IsiZni haIn pirib Asi miyaMn HK-cab 
mtMd hKcaZ soKniZzaI AoIbrBa AoIdbrBa haIbsi mri lEnbsiZn 
niZHin yeZsiNbgi mtO Ude>

rureL AeriyasiZd watr splBaI skBiM kyadgi IsiZ pibgi 
mAoZ mtO Asisu jL jibN misNgi cTn-kaZlonsiZ zaKpgi 
mmi tade> misN Asigi cTn-kaZlon mtuZINndi miyaMd 
pirig IsiZ Adu HKn-canbgi Afb IsiZ AoIbrBa haIbdu pi 
AEc I din yeZsiNgdbni> stBeT, distrBiKT, sb-divijN, 
blBoK leveLd leboretrisiZ HMdun Amdi mobaIL watr testiZ 
leboretrisiZ HMdun miyaMd IsiZ pidrBizEd haNn tesT tOdun 
IsiZ Adu miAoIbgi hKcaZd soKniZzaI AoIbrBa AoIdbra 
haIbdu SxdoKkdbni> hOjiK hOjiK toti IsiZ f xdb mfMsiZd 
miyaMn lNnaI AoIn IsiZ lErgsu sijiNnri> lNnaI AoIn lErib 
IsiZ Adu kdaIdgi purkpni haIbdudi hxnde> lNnaI miAoI 
kyansu watr rijrvr seMdun IsiZ yoNbgi HbKsiZ tOnri> 
lEzaKki watr rijavrsdgi pib toti IsiZbu AoIro, lNnaI watr 
teZkrgi IsiZbu AoIro miyaMd fxhLlib IsiZ Asi hKcaZ 
soKniZzaI AoIbrBa AoIdbra haIdudi lEzaKki mri lEnbsiZn 
yeZsiNfM HoKpni> HKn-canb toti IsiZ Asi tesT tOrg 
miyaMn pinnb lEzaKki mri lEnbsiZn HbK lOStlu> mdun 
SudoZHib HoKlKkdbdgi zaKHoKpd AMdi miyaMgi hKseL fn 
lEhaNbd mteZ AoIgni>

huIyeN laNpaU litreri kwBij - 7

mHKt pirib wahxsiZ Asigi paUSuM diseMbr 20, lEbaKpoKp 
numiTki AyuK puZ 11 faUbgi mnuZd paUce Asigi Aofist nTtrBg 

I-meL hueiyenliteraryquiz@gmail.com sid meL AoIn HabirKp 
yagni> paUSuM pibirKp/HabirKp mtMd miZ, lEfM, mhEgi HaK AMsuZ 
kNteKT nMbr myeK seZn IbirKU> wahx SudiZmKki paUSuM cuMn 
nTtrBg msiZ yaMn cuMn pibirKp miAosiZ Adugi drBo AoTcrg 

laIbK fb misK Am SNjgni> loInn SLlb misK ASud mna pijgni>

1)  kLkTt yunivrsitid mnipuri loLbu metrBikulesN 
priKsagidmK AhaNb sKSxb mtMdud knan Ib kri 
laIriKpu tMn-laIriK AoISibge?

2) joNstBoN skBuLn haIskBuLgi HaKt APgrBed tOSibsi krMb 
chidno?

3) “InuZsoIgi zaciZ” haIb laIriK Asi AorijineL knaan kri 
loLd Ib kri laIriKtgi knan mnipurid hNdoKpno?

4) “AraIb wareZ laIriK” haIbsi knan krMb miAoI kaZluPki 
krigidmK Ibno?

5) chi 53gi mmaZd AhaNb AoIn foZSib UpnyBaski mmiZni 
“lEpuN”, AIb Asi knano?

IkaISuMnjrib Aeditr,
chi ca kyagi mmaZdgi mnipurgi yuMHoZ SudiZd yaMn mruAoIb ciNjaK 

Am AoIn sijiNnrMb zagi kuPsu (heNtaK) zsidi SuZgxgii AraPp mfM 
Srd sijiNnb nTtn yuMHoZ SudiZ candre> heNtaK cabn hKcaZd kaNnb 
kya piri> SudM AoIn haIrbd heNtaKt prBotiN, necreL vitamiNs, AeNti 
AoKsideNT Amdi prBobaIAotiKnciZb hKcaZd kaNnb mcaK kya yaUri> 
loInn zarigi mmLdgi heNtaKki mmLn hoZn fxb mrMn yuMgi seNmiTnd 
AcOb kaNnb pi haIbdu AoIri> caUraKn hOjiK zari ke ji Amd lupa 500 
piri Adug heNtaK ke ji Amd lupa 450 piri> miAoI mza cab ImuZd chi 
Amd caUraKn zari ke ji 12 sijiNnE Adug heNtaK sijiNnrgdi chi Amd 
suPngi heNtaK ke ji 5 SKtsmK cxgni> loInn chi Amd zari ke ji 12 
sijiNnrgdi chi Amd suPngi heNtaK keji 5 SKtmK cxgni> loInn chi 
Amd zari ke ji 12 sijiNnrbdi lupa 6000 cxsli Adug heNtaK ke ji 5dn 
lupa 2250 cxgni> mrM Adun suPngi heNtaK sijiNnbn hKcaZd kaNnb pi 
SK nTtn seNmiTloNdsu AcOb kaNnb piri> mrM Adun laIrbn nMn lEb 
IrMdM Asid heNtaKkipoTlM mraZ kaIn puHoKp tzaIfdbra haIl SLli> 

lEzaKnsu SuZgxgi AHaPp mfMsiZd heNtaK seMlib mfMsiZ Asid seNHx 
kya pibidun mteZ paZbirbdi suPngi heNtaKki poTlM mraZ kaIn puHoKp 
zMb SK mTtn lEzaKn lMdM Asigi nupisiZbu msan msabu HbK pijnb 
hoTnrib HOraZ-HOsiL kyadsu AcOb mteZ Am AoIdun lEzaKn mxlib mxlaN Adu 
HuZb zMgni> lMdM Asigi mhOsag sagoNnrKlb heNtaK Asibu cadun ImuZgi 
seNmiTloN fgThNbdsu caUrb HOdaZ lOmiNnb yaI>

 AdoMgi – HOnaUjM sovasini, ANdrBo mmaZ lEkaI>

heNtaK cabn hKcaZd Amdi seNmiTloNd 
kaNnb piri

 Aeditrd HarKp ciHi...
NmiiiTTTloooNd

kuMja 1908d lNdN shrd mrisub AoliMpiK geMs paZHoKSi> shr Adugi 
sefrdsbus kOb mfM Amdi stBediyM Am sadun vabK lisiZ lisiZn saNnbgi kuMhE 
yeZlMmi> seMs Adu hOdoKpgi hOnbi puMnmK loIrb mtuZd AHoI AheN taNnbgi 
HorMsiZ paZHoKSi> AhaNb numiTt AHoI AheN taNnbgi hirMsiZdi AeHletiKski 
HorM ta lxb, disks lxb, ceNjoZ, haIjMP AMdi lMjeLnciZbni> mitr 100gi lMjeLd 
lEbaK Adugi jeMs reKtrn mkoK AoIdun Amerika mcasiZbu maIHib pirMmi> kuMja 
1896t AoliMpiK geMs heK hOdoKpgi mitr 100gi lMjeLd Amerika mca SKtn 
mkoK AoIdun laKsibni> Adubu lNdNgi geMs Asiddi Sa AfrBikadgi rejinaLd wakrn 
lMsaZ Adubu sekeNd 10.8d ceNdun mkoK AoISi> msi wrLd rekordk cP maNnb 
taImiZni, mtMni>

AoliMpiK Asigi mraHN lMjeLd lMejeLloI 56n sruK yaSi> AeHleTsiZ Adun 
heKlMHabg mSoI mseL mhE-mhE kNn ceNSTnrMmi> Adubu nuZsa yaMn sab numiT 
AoIbn mSoI yaMn Hun coKHgni haIb HoIdoKn SLlude> brBiteNgi lMjeLloIsiZ 
Adudi lMbigi mtaId preZ san lePtun mSoIbu mpuKniZ HOgTlib vabKsiZ Adugi 
mmaZd mpaZgL mHOn UTp paMlMmi> mrM Adun heK lMHabg Ixlis mcasiZn 
yaZn ceNdun frBed lord kOb AeHliT Amdi maIL 10 faUbdi mmaZ Hadun ceLlMbdgi 
coKHrKtun Sa AfrBikagi Charles Hefferson n lMsaZ Adugi txSaI cLlKpd 
mhakpu heZgTSi>

frBed lordpu AmuK heZgTtu carls hefrsNsu Italigi pitrBi doraNdo kOb Amn 
nKn INnrMmi> lMHuZfM yOgdb maIL mSaI AmTtx zaIrb mfMd foraNdon hefrsNbu 
heZgTtun stBediyMd ceNsiLlMmi> stBediyMd ceNsiLlKpd vabKsiZn SubaK Sudun 
mhaKpu AKlMmi> AduM AoInmK wamNSibn trBeKki AoIroMd ceNsiNgdbd yeTloMd 
ceNsiLludun AofisLsiZ Acumb maIkE taKtun ceLhNSi> Adubu SoZHaZ Sr HaZlg wamNdun 
tuSi> mhaKn yaMn wan hOgTtun AmuK ceNb hOrKlMmi, Adubu mhaK kuIn ceNb zMSide> 
lMHuZfM yOgdb SjiKtx zaIrb lMsaZ mteK Adu ceNbd mHx mHx AhuMlK tuSi> mrK 

Asi carls hefrsNbu Amerikagi joN heysn heZgTtun stBediyM yOrKSi>
AofisLsiZn mtM Adud doraNdobu kuPn seNnrMmi> mhaKn AroIb Hadun lMHuZfM 

yOnb hoTnbd lMHuZfM myad mzarKsub AoIn waNHdun tuSibd AsiN AraZsiZgi 
HObureL AoIrib jeK ANdrBun koNSTtun lMHuZfM yOSi> AmaK puZ 2 mSaIroM cxn 
laIkNnSi> AofisLsiZn mteZ paZbdgi doraNdo lMHuZfM yOSibni haIn AmerikaNsiZ 
wakTlKpdgi mhaKpu lMjeL Adudgi lOHokSi, diskwBalifaI AoIdun medL AmTt 
piSide> mhaKki mHxd HuZlg heyj AmsuZ hefrsNd mHxsiTn AhaNb AmsuZ 
Anisub mna piSi> HOdoK Asi royeL boKst fMlibi mharanigi mmaZd HoKSi> mhaKn 
doraNdogi mHOn AmsuZ mriZjeL fbgdimK snagi kP Am SudoL tOrMmi> kP Adud 
AsuMn Iri : TO DORANDO IN REMEMBRANCE OF THE MARATHON RACE 

FROM WINDSOR CASTLE TO THE STADIUM, JULY, 24 FROM QUEEN 

ALEXANDRA, mkoK AoISib joN hej mhaKn HbK tOrib diparTmeNteL stBorgi 
menejr haPSi> hej AmsuZ doraNdo AnimK IkuI kuIdn prBofesneL AoIdun seL yaMn 
taNSi> ASoI AnimK maleMd paZHoKlib mrahN lMjeLsiZd sruK yamiNndun lMb 
tOnrMmi> 

tseZbdi kuMja 1908gi julaI 24d paZHoKSib lMjeL Adu yaMn sab numiTni> Ixliski 
cTnbid frNhaIT digrBi 78/seNtigrBed 25.6ki caZd cab nuZsagi mEsad lMjeL Adu ceNb 
mrMn lMjeLloIsiZ Adu yaMn warMmi> mraHN lMjeL Asi ceNgdb noZm waTlizEd 
mitr 400gi lMjeLgi faIneLd Ixlis AmsuZ Amerika mcasiZ mrE yeTndun nuZzaItb 
HOdoK Am HoKsi> mrM Adun miyaMn mHx numiTt wiNsr kasLdgi AoliMpiK stBediyM 
faUbd paZHoKkdOrib mraHN lMjeL Asid waHoK laNHoK HoKkni haIn SNnrMmi> 
wiNsr kasLdgi AoliMpiK stBediyM faUbgi AraPp Asi maIL 26k jg 385ni (msi 
kilometr 42g mitr 195g cP maNnE> lMjeL adugi AroIb sruK Adu stBediyMgi trBeK 
mnuZd ceLhNb paMlMmi> mrMdi stBediyM mnuZd lerib AcO AsaZgi fMfM royeL 
boKst mharani AleKjeNdrBa fMdun lMjeL Adu HuZlb zaIrun lErMmi> numiT  Adudgi 
hOn mraHN lMjeLgi AsaZb Asi maIL 26k jg 385 AoISi> lMjeL Asigi lMHuZfM 
yOrMdaIgi gj 385 Asid HoIdoK heNdoKp lMjeL Asigi puwarid mtM kuIngi 
AoIrgdb HOdoK Am lNdNgii AoLiMpiK Asid HoKSi>=

plBastiK (crx) haIn SxnribsiZ Asi mmL hoZb, yaMn yaZb, kNb, mtM saZn 
cTp, kemikeLsiZnsu kya caHTp zMdb, mEsa AmsuZ IleKtrBiK kreNTsiZdgi 
zaKHoKp zMbgi mguN ceNb poTsKni> plBastikpu sarKlib polimrsiZgi SeNnb 
AmsuZ msin ceLhllib plBastiKki tozaN-tozaNb mguNsiZn yuM-kEgi sijiNnnb 
poTsKtgi hOrb Ana-layeZfM AmsuZ tozaN-tozaNb hirM SudiZmKt plBastiKki 
poTHoKsiZ Asi cNnrKli> msin mrM AoIrg plBAstiKki poTHoK puHorKpgi 
caZsu kuMja 1960d 0.5 miliyN tN AoIrMbdgi zsi faUbd miliyN tN 260gi mHKt 
AoISrBe> kuMja 2018gi daUN tu ArHki riporT Amgi mtuZINn INdiyan chid caUraKn 
miliyN tN 16.5gi plBastiK sijiNnE> msigi mnuZd cad 43n AmuKtx sijiNnrb loIb 
plBastiK mSLni> INdiyad puHoKlib plBastiK Asigi ApuNbgi cad 80di huNdoKI> 
hirM SudiZmKt plBastiKki poTsKsiZn SuduM cNsiLlKlbnin hOjiKti plBastiK 
Asi swBr hoNbd AoKsijeNgi heK mHxd mHO tab poTsK AMni haIbfaU yarKkdOre>

plBastiKki poTlMsiZ Asi seMb-sabd seMniZb mAoZd seMb, mpaZgL kLhNnb, 
mEsa AmsuZ ALtrBavaIAoleT laITtgi zaKHoKnb AmsuZ mcu mSL kya AoIhNnbgdimKt 
poTyaN kya haPpi> SudM AoIn polyvinyl chloride t lead AmsuZ tributyl tin haIn 
kOb hKcaZ soKniZzaI AoIb kemikeLsiZ Asi yaUri> cyeTnb lEtbdi nTte Adubu 
Phthalate plasticizers, BPA (bisphenol A), brominated flame retardants AmsuZ 
AeNti-maIkrBobiyL AejeNTnciZbsiZ Asi puKniZ cxniZzaIgi mcaK AoI> Phthalate 

AmsuZ BPA siZ Asi Ana-layeZgi SuTsu-SuTlaIsiZ, cannb ciNjaKki pekejiZ, prfiyuM, 
Ake-AmOgi poTsK, AzaZsiZgi saNnpoT, yuMgi flBoriZ tObgi poTlMsiZ AmsuZ 
tozaN-tozaNb IleKtrBoniKki poTlMsiZd mtiK can yaUbgi SudM fxI> Phthalate 

siZ Asi plBastiKki metrBiKst kemikeL boNdiZ tOdun lEte AmsuZ Phthalate caZ 
waZn puHoKp Amdi paK-sNn sijiNnb mrMn heNn maI AoNsiNb mHO tari> Phthalate 

AmsuZ BPA Asi plBastiKki poTlMsiZdgi cuMHrKtun/naNHorKtun AkoIbgi 
IsiZd, UfuLs Amdi mniL kagNb mrMn nuZsiTtsu yaUI>

AorgaN beZKtgi fxb AmsuZ doneT tOrKp miAoIbgi hKcaZd AotoPsi tOdun 
yeZbd lxs, livr, spBliN AmsuZ kidninciZbsiZd plBastiKki kNtmineNTsiZ 
yaUrM HeZnbgi riport kya lESrBe> plBastiK sabd sijiNnrib kemikeLsiZ Asin 
daIbetis AmsuZ AobesitinciZbsiZdgi hOrg hKtiNnbg mri lEnb haKcaZ 

kyaTsiZgi mHOd sorKp Amdi AzaZ AoIb zMdb AsinciZb kya paKtKnn hKcaZd 
soKhLlMgni haIn saINtisTsiZn Hajnri> hKcaZgi mru AoIb kyaTsiZd AkuPp 
plBastiKki (maIkrBoskopiK) mcaKsiZ HeZnb mrMn simeNT bord Amdi mE cxdb 
poTsKnciZb kya sabd sijiNnrib Aesbestsn Aesbestosis haIn Sxnb lxs keNsr 
HoKhNbguM plBastiK sabd sijiNnrib demikeLsiZnsu keNsr laIna HoKhLlMb yabgi 
AoIHoKp lE haIn Hajnri> ApiKp AzaZd mbuK piHKnbgi sijiNnrib plBastiKn 
sab sxgoM boTtL Asi wrLd heLH AorgnaIjesNn pib kaZloN haIbdi AzaZd 
piHKnb sxgoM seMb mtMd lEhNgdb IsiZgi teMprecr haIbdi yaMdrBbd 70°C 

Asid plBastiK sxgoM boTtLd haPtun niKp mtMd caZcTt maIkrBoplBastiK miliyN 
mri bebi formulagi litr Amd yaUb HeZnE> AmroMd jibsiZgi hKcaZd sijiNnb 
loIrb plBastiK kya yaurMbgi HOdoKsu lESrBe> tamiL nadu vetirinri AeNd AenimeL 
saINs yunivrsiti (ti Ae AeN yu vi Ae Aes) d kuMja 2019gi AoKtobr Had sNbi 
Amgi caKSaUdgi puZ mza heNn cxn srjri tOdun sijiNnb loIrb plBastiK kilo 52 
lOHoKSi> mlesiya AmsuZ frBaNski saINtisTsiZnsu zsgi hKcaZd plBastiK yaUb 
HeZnSi>

plBastiKki yug Asi AteNb mtMd loIrgni haIbgi Hajb lEte, heNnduM mHO 
tab hengTlKli> hOjiKki mtMd ImuZ Amgi sijiNnrib poT cEsiZ Asi cad 
50di plBastiKn sab poTsK AoI haIb yaI> hKseLg mri lEnb hirM haIbdi tisyBu 
AmsuZ AorgaN trBaNsplBaNT tObd plBastiKki mHO heNn tarKp yari> SudM Amn 
- University of Sheffield gi saINtisTsiZn soKp-pNbgi ImrjeNsi mtMd 
sijiNnnb plBastiKki I puHoKSrBi Asini> 

AESoI miAoIbsi Isa-Isagi kaNnb haNn yeZlg AmaZbdn puMnmK sruK 
yamiNnbgi cTnbi Am lEbguM tOI> paUce AmsuZ AtoPp I-paUsiZgi SuTHaZd 
plBastiK sijiNnbgi AmaZb kya miyaMd SxhNnb hoTnrbsu laIriK hEbsiZdgi hOrg 
laIriK tMdbsiZ, InaK SuNbdgi hOrg laIrbsiZ, AcO-AsaZdgi hOrg IcM-cMb 
miAoIsiZ faUbn HOwa Isa sandbguMn tOI> sijiNnb loIrb yaMlb plBastiK mSL 
kyan AESoIgi AkoIbd pEsiNdun lEb AESoIn HeZnri> lMbigi nakLd, tureLd, lObuKt, 
paTt Amdi smudrBbd lErib plBastiKsiZ Asin AkoIbgi fivM soKhNbd nTtn 
jib paNb kyasiZdsu AmaZb kya HoKhLli> kaNnb ky pidunsu HOdaZ lEtn sijiNbgi 
hEnbi AmsuZ hOjiK sijiNnrib plBastiKki caZ Asidi AsuKki mtiK mipaIniZzaIi 
AoIL> smsyBa Asidgi zaKHoKnb paMbE lEtbdi nTte Adubu miyaM AmsuZ lEzaK Anigi 
ApuNb HOdaZdi caUn lE>=

semikNdKtr haIbsi AESoIn nuZtigi sijiNnrib IleKtrBoniKski ApiKp 
poTsiZ - memori ciP, Gri, AeL I di, ricarjiAebL leMPnciZbdgi hOrg mobaIL, 
smBarT foN, leP toPnciZb SuTlaIsiZ sabd yaUdb yadb mcL Am AoIrib poTni> 
mmiZsinsu taKcre mdudi semikNdKtr Asi DatuguMn sreNT fjn ceLhNb zMde 
Adug Dadu nTtb ElimeNT AmguMnsu kreNT ceLhNdb tOde, haIbdi Anisigi lxdaId 
lErib poTni> Datu Amd kreNT ceNbg semikNdKtr Amd ceNbg SeNnE : Datuddi 
IleKtrBoNsiZn ceLli, Adubu semikNdKtrsiZddi IleKtrBoN AmsuZ ‘hoL’ 
(IleKtrBoN yaUdb, pojitiv carj pub) AnimKn ceLli> AsiguMb AoNn-tEnb carj 
Anisin ciZsiNnE, Adug IleKtrBoN AmsuZ hoLn puNsiNndun ‘AeKsaItoNsiZ’ 
seMlKlg poTtugi mfM siNb HuZn ceLli>

regyBulr AoIb semikNdKtrsiZd, AeKsaItoNsiZsi seMlKlb mtuZd 
nanosekeNd Srgi mnuZd maZSi> msigisu mHKt, AsuMn yaMn kaIgNbsin, 
mSoIgi mrMd nEnb AmsuZ mSoIbu seMdoK-sadoKtun heNn fb semikNdKtr 
AoIhNbd Arub Am AoI> Adubu chi 10muKki mmaZd, saINtisTsiZn Aenrji 
heNn yaUb AeKsaItoNsiZn seMb daImeNsN Angigi semikNdKtrsiZ 
puHoKp zMSi> ‘trBaNjisN metL daIkLkjenaId monoleyr’ (ti AeM di) haIn Sxnb 
semikNdKtrsiZsigi stBrBKcrsi grBafiNg maNnE> msid AetMsiZgi mroL 
AmSKtn seMb heKsagoN AoIb krBaIstBeL leTtissiZ yaUI> AsiguMb mSLgi 
semikNdKtrsiZd yaUrib AeKsaItoNsiZd toP-toPp AmsuZ heNn zKniZzaI 
AoIb mguNsiZ ceLli; Adun maleMgi mfM kyad AnOb AoPtoIleKtrBoniK divaIssiZ 
seMnnbgidmK kNn HijiNb hOrKSi> hirMsid HijiLlKSibsiZgi mnuZd AokiNwa 
INstBityBuT Aof saINs AeNd teKnoloji grBejuAeT yunivrsiti (Ao AaI Aes ti) gi 
prBofesr kesv danin luciZSib HijiN luP Asisu Amni>

mtM Aduddi, AeKsaItoNsiZgi mtiK-mguN cP can AoNnbgidmK mtiK 
carb teKniKsiZ lErMdbdgi Awab mayoKnSi> Adubu, hOjiKti HijiN-luPsiZn 
AoPtikeL spBeKtrBoskBopi teKniKsiZ sijiNnre> mSoIsigi mteZn mzaLn 
krMb wevleZHsiZ cuPsiLli, HKtorKI nTtrBg semikNdKtr metriAeL Adun 
HadorKpge haIbdu AoLlg, AeKsaItoNsiZgi Aenrji stBeTsiZdugi mtaZd mru AoIb 
I-paUsiZ fxhLli> AduM AoInmK, SoPtikeL spBeKtrBoskBopin AeKsaItoNsiZgi 
sruK SrSKtgi mmi lOb zMlMmi>

saItisTsiZn AsuK kuIrKpsid SxlKSibdi ‘brBaIT AeKsaItoN’ kOb mzaLn 
INtreKT tOnb zMb AeKsaItoN mSL AmSKtmK lE haIbsini> Adubu ‘darK 
AeKsaItoN’ sumb AeKsaItoNsizgi AtoPp mSLsiZsu lErMli> darK AeKsaItoN 
Asidi yaUrib IleKtrBoNsiZ Adugi momeNtMdu mSoIn puNsiNnrib hoLsiZ Adugi 

momeNtMdgi SeNnE> msin mrM AoIrg, mSoIn mzaLbu cuPsiNb zMde> AtoPp 
AmroMd haIrg, darK AeKsaItonsiZd yaUrib IleKtrBoNsiZgi momeNtMsi brBaIT 
AeKsaItoNsiZd yaUrib IleKtrBoNsiZgidug maNnde> msimK AoIdunsu, darK 
AeKsaItoNsiZbu hKHeZnn Ub zMde, Adun hKHeZnn HijiNbsu zMlMde> Adun 
mSoIsi kyamuK yaMn mru AoIbge nTtrBg metriAeLdugi AoPtoIleKtrBoniKki 
mguNsiZd mSoIn krMb AhoZb HoKhLlKpge haIbdu SxnrMde> 

hirM Asid HijiNnbgidmK, saINtisTsiZn mniZ tMb, AtoPpg 
puNsiNndn lEb IleKtrBoN Amgi mrMd nEnbd toIn sijiNnb teKniK Ambu 
seMdoKlg sijiNnnb hoTnrKSi> teKniK Asin, partikLsiZn puNsiNnrg 
seMb, IleKtrBoNsiZsu fajiNdun HMlib AeKsaItoNsiZgi mrMd nEnbd kyamuK 
yaMn maI paKkdbge haIbdudi Sxdn laKSi> msigi mtaZd saINtifiK kMmyBunitin 
HiAorigi AoIb HbK kya paISTSrBe> mSoIdugi mrKtgi Ao AaI Aes tigi HijiN 
luP Asin sagTSib HiAorigi mtuZINn, Aenrji mtiK can yaUrb fotoNsiZgi 
mzaL cbuL Am semikNdKtrdugi AeKsaItoNsiZd yEhLlbdi, fotoNsiZgi 
Aenrjidun AeKsaItoNsiZb HugaIgni Adug semikNdKtr Adudgi IleKtrBoNsiZn 
ceNHorKkni haIbsini> AsuMn metriAeL Adudgi ceNHorKlib IleKtrBoNsiZgi 
maIkEdu SxdoKlg, IleKtrBoNsiZn AeKsaItoNsiZgi mnuZd lErizEdgi momeNtMdu 
puHoKp yagni> msin AeKsaItoNsiZb uhNb zMbd nTtn, brBaIT AeKsaItoNsiZbu 
darK AeKsaItoNsiZdgi tozaNn SaIdoKpsu zMgni>

AduM AoInmK, AsiguMb AnOb teKniK Am paNsiNbd teKnikeLgi AoIb AyeT-
ApN kyamuKti mayoKnb tarMmi> mrM Asin, HijiN luP Asin AeKsaItoNsiZbu 
HugaIrg metriAeL Adudgi IleKtrBoNsiZ ceNHorKp zMnnbgidmK Aenrji yaMn 
yaUrb ALtrBavaIAoleT mzaLsizgi pLssiZ puHoKp zMb SuTlaI saSi> SuTlaI Asin 
IleKtrBoNsiZgi maIkE AmsuZ Aenrjibu AoLlMmi> AeKsaItoNsiZgi mpuNsisi ka 
heNn teNbnin, SuTlaI Adun nanosekeNd lisiZ Amdgi teNb mtMgi mnuZd mHO tObsu 
zMhLlMmi> AsiguMb daImeNsN Anigi semikNdKtrsiZbu AoNb zMb SuTlaI 
Asin brBaIT AmsuZ darK AeKsaItoNsiZgi mmisiZ lOb zMSi>

HijiN-luP Asid zKn HoKSibdi, semikNdKtrd yaUrib darK AeKsaItoNsiZgi 
msiZ Asin brBaIT AeKsaItoNsiZgi msiZdgi heLlMbsini> kriguMb fivM Srd, 
AeKsaIT tOrb IleKtrBoNsiZn semikNdKtrd faUrg ceLlKp AmsuZ momeNtM 
hoZlKp Adug IroInn, AeKsaItoNsiZn brBaIT nTtrBg darKt AoNHoK-AoNsiN 
tObsu HeZnrMmi> mtO AsuMn, darK AeKsaItoNsiZn msiZ heNb Adug darK 
AmsuZ brBaIT AEKsaItoNsiZgi mrKt AoNHoK-AoNsiN tObgi mri Asin mrM 
AoIrg, darK AeKsaItoNsiZn AnOb mSLgi semikNdKtrsiZ Asid toP-toPp 
mguNsiZ ceLhnbni> ‘saINs’ jrneLd foZdoKSib paUdM Asigi mtuZINn, nOn 
puHorKlib sKti lErb teKniK Asin daImeNsN Anigi semikNdtrsiZ AmsuZ 
AeKsaItoNsiZgi mrMd HijiNbd AnOb yaAoL Am purKlgni haIri> msin solr 
seLsiZ AmsuZ AeL I disiZdgi hOrg smBarT foNsiZ AmsuZ lejrsiZgi mguN yaMn 
heNgThNbg loInn AnOb lMbi Amsu seMlgni haIri>=

IleKtrBoniKski lMd AnOb yaAoL Am purKkdOrib ‘darK AeKsaItoN’ 

saINski SoZcT

kuNjo naUreM
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