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bUlsV&3,&lhlhMh lqnwj laosnu }kjk ok;qe.Myh; fo{kksHk ¼vka/kh½ dk v/;;u

fuosfnrk lk¡oykuh ,oa izdk'k pkSgku
varfj{k mi;ksx dsUnz] vgenkckn & 380 015 ¼xqtjkr½

lkjka'k % rst ok;q dk izokg Hkwry dh /kwy] feV~Vh o okyw vkfn vius lkFk mM+kdj ok;qe.My esa vkPNkfnr rst vka/kh ds :i esa

ifjofrZr gks tkrk gS vkSj lEiw.kZ LFkkuh; n`'; dks /kwfey dj nsrk gSA blls ,jkslksy vkWfIVdy MsIFk&,-vks-Mh- (ô
α
) esa o`f)] ,axLVªkWe

,DliksusUV (α) esa fxjkoV gksrh gSA vr% n`';rk ckf/kr gksdj yxHkx 'kwU; ds Lrj dh gks tkrh gSA eksfMl ,oa vU; mixzg laxzgksa
ls izkIr vkadM+ksa ds iwokZ/;;u }kjk ge mixzg ls izkIr izfrfcEcksa ds fujh{k.k ls /kwy dh vka/kh dh tkap rFkk mlds lapkyu dh
izfØ;k ds Lo:i dks ij[k ldrs gSaA bl xfr'khy izkd`frd ?kVuk dks le>us ds fy;s HkwLFkyh; d{kk vf/kd vuqdwy gSA ;g v/;;u
/kwy Hkjh vka/kh ds y{k.kksa ,oa mlds ifjogu dks le>us ds fy;s bUlsV&3,&lhlhMh }kjk izfr ?kaVk izkIr vkadM+ksa ds vkadyu ij vk/kkfjr
gSA mÙkjh; vjc lkxj esa 15&16 vDrwcj 2008 ds nkSjku vkbZ vka/kh ds fy;s bUlsV&3,&lhlhMh }kjk izkIr vkadM+ksa ô

α
(550nm½ ,oa

ô
α
(810nm½ rFkk α(810/550nm½ dk vkadyu fd;k x;k gSA /kwy dh bl vka/kh ds dkj.k ô

α
(550nm½ esa 150 ls 300» dh o`f)

,oa α(810/550nm½ ds izek.k esa 50 ls 60» dh fxjkoV ntZ dh xbZA bl fo'ys"k.k }kjk vkSlr ô
α
(550nm½ 1-03 ,oa α(810/

550nm½ 0-2 ntZ fd;s x;s gSaA rqyukRed n`f"V ls /kwy jfgr LoPN fnuksa esa ô
α
(550nm½ 0-33 o α(810/550nm½ 0-4 ik;k x;kA

bu vk¡f/k;ksa ds nkSjku ô
α
(550nm½ ds nSfud cnyko dh xfr rst gksus rFkk lqcg ls nksigj rd 50» dh o`f) o nksigj ckn la/;k

rd 33» dh fxjkoV ik;h x;hA bulsV ls izkIr ô
α
(550nm½ ,oa α(810/550nm½ ds fp=kksa@n`';ksa dh rqyuk eksfMl laosnd }kjk izkIr

ô
α
(550nm½ ,oa α(865/550nm½ ds fp=kksa@n`';ksa ls Hkh dh xbZ gSA nksuksa laosndksa ls izkIr ô

α
 ,oa α esa ijLij vPNk lkeatL; ik;k

x;kA bu vk¡f/k;ksa dk lzksr irk yxkus ds fy;s fDodLdSV LdSVªksehVj }kjk gok dh fn'kk ds vk¡dM+s izkIr dj gok ds cgko ds iFk
dk cSd VªStsDVjh fo'ys"k.k fd;k x;k gSA cSd VªStsDVjh fo'ys"k.k ls irk pyk fd ;s vk¡f/k;ka vQxkfuLrku rFkk ikfdLrku ds jsfxLrkuh
{ks=kksa ls mBha vkSj vjc lkxj dh fn'kk esa izokfgr gksdj vkseku rV rd tk igqaphaA
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Abstract

Sand and dust on being agitated up by winds often trigger huge dust storms and cause conditions of near-zero visibility. The local climatic

conditions get altered by the airborne particles, from dust storms, by intercepting sunlight and modifying the energy budget through their

ensuing behaviour of cooling and heating of the atmosphere. It is, therefore, essential to evolve proficiency in monitoring dust storms and

predicting their evolution.  Many studies using MODIS and other satellite data sets have shown importance of satellite imagery to detect and

monitor the dust storms. However, the geostationary platform is the most suitable one to study the dynamics behaviour of such events. In

the present study we have used INSAT-3A-CCD data to characterize a massive dust storm event occurred during October 15-16, 2008 over

the northern Arabian Sea. The dust storm generated by strong winds lifts particles of dust or sand into air and is characterized by high Aerosol

Optical Depth (AOD), lower angstrom exponent (α) along with near zero visibility condition. Multi temporal INSAT–3A–CCD data for

every hour have been used to study the characteristics and transport of this dust storm event. AOD and α estimation were carried out and

estimated AOD and α were also compared with MODIS derived AOD at 550nm and α (550/865). Air mass back-trajectory analysis was also

conducted, along with the Quickscat scatterometer derived wind vector data, to identify potential source regions of these aerosols. An increase

of the AOD values by 150-300% and simultaneous decrease of the angstrom exponent by 50 to 60 % was observed for dust-affected regions.

Average AOD at 550nm was found to be 1.03, whereas, angstrom exponent was found to be 0.26 in comparison to AOD (550nm) of 0.33 and

α of 0.4 during non-dust days. Higher AOD associated with lower angstrom exponents typically signifies presence of larger particles. Diurnal

variations in AOD were also noticed an increment during dust storm, with 50% increase from morning to noon and 33% fall from afternoon

to evening in the AOD at 550nm. Back trajectory analysis indicated that the dust was generated from the desert regions of Afghanistan and

Pakistan and migrated towards the Arabian Sea.
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izLrkouk
mi&m".kdfVcU/kh v{kka'k ds j.k izns'k esa /kwy ,oa jsrhyh

vk¡f/k;ksa tSlh izkd`frd ?kVuk,a izk;% gksrh jgrh gSaA izkphu
dky ls j.k izns'k dk vfLrRo rFkk vR;f/kd QSyko vk¡f/k;ksa
dk egRoiw.kZ dkj.k jgk gSA ysfdu orZeku esa euq"; }kjk
dh xbZ vk/kqfudhdj.k dh ps"Vkvksa ds dkj.k iwoZ fLFkr fLFkj
j.k izns'k Hkh vc j.k izns'k esa ifjofrZr gksus yxs gSaA
taxyksa dk uk'k ,oa d"kZ.k bUgha vk/kqfudhdj.k iz;klksa ls
c<+us yxk gSA blh dkj.k fiNys n'kd esa vk¡f/k;ksa esa dkQh
o`f) gqbZ gSA vk¡/kh] /kwy ,oa jsrhyh rst gok ls mÙksftr
gksdj curh gSa ftlds QyLo:i n`';rk dh ifjfLFkfr ckf/kr
gksdj yxHkx 'kwU; voLFkk rd igqap tkrh gSA vk¡/kh ls
mÙksftr gq, /kwy ,oa jsrh ds lkFk ik, tkus okys rRo
LFkkuh; tyok;q dks Hkh izHkkfor dj nsrs gSaA ;s rRo lw;Z
dh fdj.kksa esa ck/kk cudj mlds ÅtkZ ctV dks Hkh ifjofrZr
dj okrkoj.k dks m".k vFkok 'khry cukrs gSa1A ok;qeaMy
esa mifLFkr /kwy dh bl lks[k ysus okyh ijr ls izos'kh
lw;Z y?kq fofdj.k esa Hkkjh deh gks tkrh gS rFkk Hkwryh;
ÅtkZ dk larqyu fcxM+ tkrk gSA lkekU;r% ok;qeaMy esa
mifLFkr /kwy dh ijr esa m".krk ,oa fupys fgLls vkSj
i`Foh ds /kjkry ds lehi ds fgLlksa esa vis{kkd`r 'khryrk
ik;h tkrh gS ¼ok;qeaMyh; m".krk nj 2ºC izfrfnu ,oa
Hkw&LFkyh; 'khryrk nj 10-15ºC izfrfnu½A gkykafd leLr
okrkoj.k esa 'khryrk dk gh izokg gksrk gS2A /kwy o vk¡/kh
ls ewyHkwr okuLifrd o [kfut inkFkksZa ij izfrdwy izHkko
ds dkj.k  feêh dk mitkÅiu Hkh i;kZoj.k ijokyach gks

fp=k 1 —— bUlsV ls izkIr     ô
a
¼550nm½     ,oa α¼810@550nm½

dk lkef;d O;ogkj
fp=k 2     —     bUlsV ls izkIr     ô

a
¼550nm½     ,oa α¼810@550nm½

dk nSfud O;ogkj

tkrk gSA QyLo:i d`f"k mRikndrk dk Ðkl gksus yxrk
gSA nwljh rjQ ;gh [kfut rRo] egklkxj ,oa lacaf/kr
i;kZoj.k ijokyacu ls iqf"Vnk;d cudj dbZ lw{e iqf"Vdkjd
rRoksa dh vkiwfrZ ds egRoiw.kZ lzksr dh Hkwfedk vnk djrs
gSaA e:rRo esa ik;k tkus okyk ykSg [kfut egklkxj ds
fy, mi;ksxh o iqf"Vdkjd gksrk gS vkSj egklkxj dh izkFkfed
mRikndrk dks c<+kus esa lgk;d fl) gksrk gSA

/kwy Hkjh vk¡/kh ds y{k.kksa dk cknykas ds y{k.kksa ds lekarj
gksuk] /kwy Hkjh vk¡/kh dh tkap ,oa mlds lapkyu dks dfBu
cuk nsrk gSA vr% bl rjg dh vk¡/kh ds lapkyu ,oa
mldh mRikndrk ds v/;;u ds fy, vf/kd fuiq.krk dk
gksuk vko';d gSA iwoZ vuqla/kkuksa ls Kkr gqvk gS fd ,f'k;k
ls /kwy dk ifjogu laHkor% iz'kkar egklkxj ds ml ikj
Hkh igqap ldrk gS3A blh Øe esa vUrjkZ"Vªh; lg;ksx dk;ZØe
tSls ,sjkslksy dSjsDVjkbts'ku ,DlisfjesaV & ,lhbZ ,f'k;k
(Aerosol Characterisation Experiment-ACE Asia) ,oa
,f'k;u MLV usVodZ & ,M usV LFkkfir fd;s x;s4]5A cM+h
gh fuiq.krk ls cgqmixzgh; laxzg ds mi;ksx ls Hkh vk¡/kh
dh tkap dh xbZ6A ;g voyksdu Hkh fd;k x;k gS fd
pedhys rkieku dk varj 11µm vkSj 12µm ds chp /kwy

lk¡oykuh ,oa pkSgku % bulsV 3&, lhlhMh lqnwj laosnu }kjk ok;qe.Myh; fo{kksHk ¼vka/kh½ dk v/;;u
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Hkjh vka/kh ds fy, udkjkRed gSA dqN 'kks/kdÙkkZvksa us
0-469µm vkSj 2013µm rjax iV~Vh dk mi;ksx /kwy Hkjh
vka/kh dk irk yxkus ds fy, fd;k Fkk7A

ijUrq v/;;u esa 15&16 vDrwcj 2008 dks vjc lkxj
esa vk;h Hkkjh /kwy Hkjh vk¡/kh dk oSKkfud vUos"k.k cgq
lkef;d bUlsV&3,&lhlhMh }kjk izkIr vkadM+ksa ds vkadyu
ls fd;k x;k FkkA 36000km dh ÅapkbZ ij LFkkfir] 1km

LFkkuh; foHksnu dh {kerk okys Hkw&LFkyh; bUlsV&3,&lhlhMh
dSejk esa n`'; rjax iV~Vh ¼0-63µm & 0-69µm½] fudV
vojDr rjax iV~Vh ¼0-77µm & 0-86µm½ ,oa y?kq rjax

vojDr iV~Vh ¼1-55µm & 1-69µm½ fu/kkZfjr dh x;h FkhaA
Hkw&LFkyh; mixzg ls i`Foh ,oa ok;qe.My ds foLr`r {ks=k

dk fujUrjrk ls v/;;u fd;k tk ldrk gS ftlls geas
izkd`frd ?kVukØeksa dh rqjar lwpuk izkIr gksrh gSA bldh
izekf.kdrk gesa /kwy dh vk¡/kh ds lapkyu] mldh rhozrk
ds Lrj ,oa mlds izxfr iFk dh tkudkjh izkIr djus esa
lgk;d gksrh gSA izLrqr vUos"k.k esa cgq lkef;d
bUlsV&3,&lhlhMh ls izkIr ô

a
¼550nm½ ,oa α¼810@550nm)

dk vkdyu fd;k x;k rFkk buls izkIr ô
a
¼550nm½ ,oa

α¼810@550nm½ dh rqyuk eksfMl ls izkIr ô
a
¼550nm½ ,oa

fp=k 3     —     bUlsV ls izkIr     ô
a
¼550nm½     ,oa     α¼810@50nm½     rFkk eksfMl izkIr ô

a
¼550nm½ ,oa     α¼865@550nm½ dk

rqyukRed LFkkuh; fooj.k

Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk  o"kZ 18 vad ¼2½  fnlEcj 2010
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α¼810@550nm½ ls Hkh dh xbZ gSA bu vkaf/k;ksa ds vuqekfur
lzksr dk irk yxkus ds fy, fDodLdSV LdSVªksehVj }kjk
gok dh fn'kk ds vkadM+s izkIr dj gok ds cgko ds iFk
ds ok;q ekxZ dk cSd VªStsDVjh fo'ys"k.k fd;k x;k gSA

lkexzh ,oa fof/k
mixzgksa ls izkIr vkadM+ksa dks ok;qeaMy dh Åijh lhek

ij izkIr fofdj.k esa va'kkdau xq.kkad }kjk ifjofrZr fd;k
x;kA rRi'pkr~ Hkwfe ,oa cknyksa ds fofdj.k dks bl n`';
ls foHkkftr fd;k rkfd geas dsoy leqnzh tkudkjh gkfly
gksA ok;qeaMy dh Åijh lhek ij miyC/k λι dsfUnzr fofdj.k
dks leqnz ls mRikfnr >kx jfgr ,oa lw;Z dh pepekgV
ls jfgr ekuk x;k gS ftldh fuEufyf[kr lehdj.k ls
O;k[;k laHko gS8A
L

t
 (λ) =  L

a 
(λ) + L

r 
(λ) + t

d 
(λ). L

w 
(λ)    (1)

L
t 
(λ

i
) = λi ij dsfUnzr mixzg ekfir fofdj.k

L
a 

(λ
i
) = λi d.kksa ls vo'kksf"kr d.k iFk fofdj.k

L
r 

(λ
i
) = λi jsys }kjk lq>k, x, fc[kjus dh

     izfØ;k laca/kh jsys fofdj.k
L

w 
(λ

i
) = λi ikuh ds v.kq ls izHkkfor ikuh ls

     mRiUu fofdj.k
t
d 

(λ
i
)  = λi ok;qeaMyh; foLr`r ikjxE;rk

;g ekuk tk ldrk gS fd 700nm ls lkekU; vkSj
vf/kd dh rjaxksa ij ikuh ls mRiUu fofdj.k izkIr ugha
gksrk gSA vr% ekfir fofdj.k dsoy d.k rFkk jsys }kjk
mRiUUk fofdj.k dks n'kkZrk gSA jsys fodj.k dks fuEufyf[kr
lehdj.k ls iznf'kZr fd;k tkrk gSA

L
r 

(810nm)  = F
o
.ω

 or
 ô

r
.p

r
/4∏cosθ

v
 (2)

tgka ω
or
 = ,dkadh izfrfcfEcr gS tks jsys izfØ;k ds

fy, mi;qDr gSA ;gka ;g 1 ekuk x;k gSA
ô

r 
 =  jsys izdk'k xgjkbZ

θ
v  

= lw;Z f'kjksfcUnq dks.k
p

r 
=  jsys dyk Qyu

F
o
 = ok;qe.My ds Åij lw;Z izdk'k dh ek=kk
vr% jsys fofdj.k dks ekfir fofdj.k esa ls ?kVk nsus ls d.k

fofdj.k dh izkfIr gksrh gSA
L

a 
(810nm)  = L

t
 (810nm)  - L

r 
(810nm)  (3)

τ
a
 ¼810nm½ dks fuEufyf[kr lehdj.k ls iznf'kZr dj

ldrs gSaA

 (4)

pa =gsU;s; xzhuLVsu dyk Qyu ekuk x;k gSA
τ

a
 ¼550nm½ ikus ds fy, τ

a
 ¼810nm½ dk ofgosZ'ku

fd;k x;k gS tks fd fuEufyf[kr lehdj.k ls iznf'kZr
dj ldrs gSaA

 (5)

tgka

(6)

bUlsV izkIr ô
a
¼550nm½ ,oa α¼810@550nm½ ds

fp=kksa@n`';ksa dh rqyuk eksfMl ls izkIr ô
a
¼550nm½ ,oa

α¼865@550nm½ ds fp=kksa@n`';ksa ls dh xbZA

ifj.kke ,oa foospuk
ô

a
 rFkk α dk laca/k fuEufyf[kr lehdj.k ls le>k;k

x;k gS9A
ô

a
 (λ) = β* λ-a (7)

,vksMh dh vf/kd eki lw;Z fofdj.k dh lekfIr dks
n'kkZrk gS ftldh lekfIr d.k fofdj.k ds fod`fr ,oa mlds
vo'kks"k.k ds dkj.k gksrh gSA ok;qeaMy esa QSys gq, d.kksa
dk ;g eki gesa ,vksMh dk vkSlru o.kZØeh; LoHkko n'kkZrk
gSA vf/kd α gesa eghu d.kksa dh mifLFkfr ,oa ,vksMh
esa vf/kd izcy o.kZØeh; fofHkUurk dh izcyrk crkrk gSA

15&16 vDrwcj 2008 dh /kwy fØ;k ds vkSlr ô
a

¼550nm½ 1-037 ,oa 0-97 ntZ fd;s x, o vkSlr
α¼810@550nm½ 0-24 ,oa 0-28 ntZ fd;s x,A vkSlr
ô

a
¼550nm½ ds ewY; 14 vDrwcj 2008 dks 0-27] 17 vDrwcj

2008 dks 0-42 rFkk 18 vDrwcj 2008 dks 0-31 ik,
x,A fujh{k.k ls bl /kwy Hkjh vk¡/kh esa vkSlr ô

a
¼550

nm½ vkSj ôa¼810nm½ esa 0-4 ls c<+dj 1-0 dh mYys[kuh;
o`f) izrhr gqbZ gS vkSj lkFk gh lkFk o.kZØeh; fuHkZjrk


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0

lk¡oykuh ,oa pkSgku % bulsV 3&, lhlhMh lqnwj laosnu }kjk ok;qe.Myh; fo{kksHk ¼vka/kh½ dk v/;;u
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 
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esa izHkkoh deh rFkk α ds izfr vfr laosnu'khyrk Hkh iznf'kZr
gqbZA ifj.kkeLo:i /kwy dh bl fØ;k ds nkSjku α <

0-26 ls uhps ik;k x;kA ô
a
¼550nm½ vkSj α¼810@550nm½

dk ;g n`'; fp=k 1 esa n'kkZ;k x;k gSA /kwy dh bl
vk¡/kh ds nkSjku ô

a
¼550nm½ ds izek.k esa 150» ls 300»

dh c<+ksÙkjh ,oa α¼810@550nm½ esa 50» ls 60» dh
deh ik;h x;h gS tks fd fp=k 1 esa Li"V gSA α ds
bl rjg vR;f/kd rsth ls ?kVus ds dkj.k ok;qeaMyh; d.kksa
dh lks[k ysus okyh ijr ls n`'; rjax iV~Vh ,oa utnhdh
vojDr rjax iêh esa izos'kh lw;Z fofdj.k esa Hkkjh ek=kk

fp=k 4     —     14&18 vDrwcj 2008 ds fy, cSDVªstsDVªh fo'ys"k.k ¼igyk½] bUlsV ls izkIr ô
a
¼550nm½     ¼nwljk½ rFkk fDodLdSV

LdSVªksehVj ls izkIr foUM osDVj ¼rhljk½ fcEc
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dh deh ekuh tk ldrh gS tks α ds ewY; dks fuEuLrjh;
vkSj udkjkRed cuk nsrh gSA dqN 'kks/kdÙkkZvksa us e:LFky
esa vk¡/kh ds nkSjku α esa 1-5 ls 0-14 dh fxjkoV vkSj
ô

a
¼500nm½ esa 0-1 ls 0-4 ¼300»½ dh o`f) dk mYys[k

fd;k gS10A ô
a
 dh ek=kk esa o`f) vkSj α esa fxjkoV dh

fLFkfr ok;qeaMy esa vis{kkd`r fo'kky vkdkj ds d.kksa dh
mifLFkfr dks n'kkZrs gSaA

/kwy Hkjh vk¡f/k;ksa ds nkSjku ,vksMh ds nSfud O;ogkj
esa ifjorZu ns'kk x;k tSlk fd fp=k 2 ls Li"V gSA izkr%dkyhu
le; esa ,vksMh dh ek=kk nksigj dh rqyuk esa de ik;h
x;hA iznw"k.k tfur mRltZu }kjk nksigj esa ,vksMh dh ek=kk
vf/kdre ik;h x;hA ;g fofdj.k vkSj Å"ek laofguh /kkjkvksa
ds izHkko ds dkj.k nksigj ckn ds le; okrkoj.k esa Qals
iznw"k.k rRoksa ds mUeqDr ifjogu dh ps"Vkls izHkkfor gksdj
,vksMh esa deh ykrh gSA vkSlru ôa¼550nm½ esa izkr%dky
ls nksigj rd 50» dh o`f) rFkk nksigj ckn ls la/;k
dky rd 33» dh deh /kwy izHkkfor fnuksa esa ntZ dh
x;hA /kwy jfgr LoPN okrkoj.k esa bl ô

a
¼550nm½ dk

vkSlr ewY; izkr%dky ls nksigj rd 20» dh o`f) rFkk
nksigj ckn la/;k rd 30» dh deh ds Lrj ij jgrk gSA

lexz vjc lkxj ds Øfed ô
a
¼550nm½ ,oa

α¼810@550nm½ ds n`';ksa dk laxzg fp=k 3 esa n'kkZ;k x;k
gSA blds lkFk gh bUlsV&3,&lhlhMh }kjk izkIr ô

a
¼550nm½

vkSj α¼810@550nm½ rFkk eksfMl izkIr ô
a
¼550nm½ vkSj

α¼810@550nm½ dh rqyuk Hkh iznf'kZr dh x;h gSA eksfMl
}kjk izkIr ô

a
¼550nm½ esa 0-5 ls 0-9 dk ifjorZu ik;k

x;k vkSj α¼810@550nm½ esa 0-1 ls 0-6 rd dk ifjorZu
ntZ fd;k x;kA

ok;q iz{ksi.k iFk ds fujh{k.k ls laHkkoh lzksr {ks=k dks
fufnZ"V dj ikuk laHko gSA blesa ok;q ds ,sls lewg ds
ifjpkyu ds lzksr {ks=kksa dh mPpLrjh; la?kfVr voLFkk dks
fof'k"V lzksr Js.kh ls rqyuk djds fufnZ"V fd;k tkrk gSA
bls ,;j ekl cSdVªstsDVªh ,ukfyfll dgrs gSa ftldk mi;ksx
gekjs v/;;u ds fy, vk¡/kh ds lzksr dh tkudkjh izkIr
djus ds fy, fd;k x;kA blesa vkWuykbu gkbfczM flaxy
ikfVZdy ySxjsfUt;u bUVhxzy ds us'kuy vksf'k;sfud ,.M
,;jekl Qsfjd ,MfefuLVªs'ku ds ekWMy dk mi;ksx fd;k
x;kA bl cSdVªstsDVªh fujh{k.k esa fufnZ"V LFky dk iqufujh{k.k
fiNys 5 fnuksa esa 96 ?kaVksa rd 1500] 1000 rFkk 550
ehVj dh Åapkb;ksa rd laHkkfor vkblkscsfjd rFkk vkblsuVªkWfid

voLFkkvksa dk fujh{k.k fd;k tkrk gSA bl fo'ys"k.k ls Kkr
gqvk gS fd v/;;u ls lacaf/kr vkaf/k;ka vQxkfuLrku rFkk
ikfdLrku ds {ks=kkas ls mBdj vjc lkxj ij izHkkfor jghaA

blls irk pyrk gS fd vk¡f/k;ka vQxkfuLrku o
ikfdLrku ds jsfxLrkuh {ks=kksa ls izokfgr gksdj iwohZ vjc
lkxj ls gksrh gqbZ vkseku rd igqaphaA /kjkryh; ok;q lapkyu
ds vkadM+s ds fDodLdSV LdsVªksehVj ls vkWuykbu osclkbV
ls izkIr fd;s x;s gSaA fDodLdSV LdSVªksehVj ls izkIr foUM
osDVj foEc 14&18 vDrwcj 2008] cSdVªstsDVªh fo'ys"k.k rFkk
ô

a
¼550nm½ fp=k 4 esa iznf'kZr fd;s x;s gSaA ok;q ifjogu

dh fn'kk Hkh vk¡/kh ds ifjogu iFk ds izLrqrhdj.k o izR;{k
fujh{k.k dh iqf"V djrh gSA bu lHkh fujh{k.kksa ls ;g fl)
gksrk gS fd 36000 fdeh- dh ÅapkbZ ij fLFkr HkwLFkyh;
;a=k bUlsV u dsoy eksfMl ds leku ,jkslksy ds y{k.kksa
ds c[kwch fujh{k.k esa mi;ksxh gS cfYd bl izdkj dh vk¡f/k;ksa
dk vUos"k.k o fujh{k.k vf/kd lfØ; :i ls djus esa
l{ke gSA

fu"d"kZ
15&16 vDrwcj 2008 dks mÙkjh; vjc lkxj esa vkbZ

/kwy dh vk¡/kh ds fy, cgq lkekf;d bUlsV 3, lhlhMh
}kjk izkIr fp=kksa@n`';ksa ds laxzg ds mi;ksx ls ô

a
¼550nm½

,oa α¼810@550nm½ dk fglkc yxk;kA bl fujh{k.k ls
;g Li"V gqvk gS fd /kwy dh bl vk¡/kh us ô

a
¼550nm½

ds izek.k esa 150» ls 300» dh c<+ksÙkjh rFkk α¼810@550
nm½ esa 50» ls 60» dh fxjkoV djrs gq, gok esa
foLr`r vkdkj ds d.kksa dks QSyk fn;kA vkSlr ô

a
¼550

nm½ 1-03 ,oa α¼810@550nm½ 0-26 ntZ fd;k x;kA
bldh rqyuk esa ô

a
¼550nm½ 0-33 ,oa α¼810@550nm½

0-4 /kwy jfgr LoPN fnuksa esa ntZ fd;k x;kA /kwy Hkjh
vk¡f/k;ksa ds nkSjku dkQh nSfud ok;qe.Myh; ifjorZu ns[kk
x;k] ftlls ô

a
¼550nm½ esa izkr%dky ls nksigj rd 50»

dh o`f) iznf'kZr gqbZ rFkk nksigj ckn ls la/;k rd 33»
dh fxjkoV ntZ dh xbZA bUklsV }kjk izkIr ô

a
¼550nm½

,oa α¼810@550nm½ ds fp=kksa@n`';ksa rFkk eksfMl }kjk izkIr
ô

a
¼550nm½ ,oa α¼810@550nm½ ds fp=kksa@n`';ksa dh rqyuk

fd, tkus ij nksuksa ds ijLij lgh esy dk Hkh voyksdu
gqvkA cSDVªstsDVªh fo'ys"k.k ls ;g Kkr gqvk fd /kwy Hkjh
vk¡f/k;ka vQxkfuLrku o ikfdLrku ds jsfxLrkuh {ks=kksa ls
izokfgr gksdj iwohZ vjc lkxj ls gksrh gqbZ vkseku rd

lk¡oykuh ,oa pkSgku % bulsV 3&, lhlhMh lqnwj laosnu }kjk ok;qe.Myh; fo{kksHk ¼vka/kh½ dk v/;;u
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igqaphaA bu lHkh fujh{k.kksa ls ;g Kkr gqvk fd 36000km

dh ÅapkbZ ij LFkkfir] 1 fdeh- HkwLFkkuh; foHksnu ds {kerk
okyk bulsV&3,&lhlhMh uked HkwLFkyh; ;a=k u dsoy ,jkslksy
dk LFkkuh; forj.k] c[kwch fujh{k.k ,oa fp=k.k djus esa
mi;ksxh gS cfYd bl izdkj dh vk¡f/k;ksa dk vUos"k.k o
fujh{k.k vkSj vf/kd izHkko'kkyh :i ls v/;;u djus esa
l{ke gSA

vkHkkj
;g v/;;u Hkkjrh; vUrfj{k vuqla/kku laXkBu ds

ehVjksykWth ,.M vksf'k;ksxzkQh izksxzke ds varxZr fd;k x;kA
leqnzh; ,oa rVh; i;kZoj.k izHkkx lenzh; ,oa Hkw&foKku xzqi
ds iz/kku Jh vkj- ,e- f}osnh] leqnzh; ,oa Hkw&foKku lewg
ds funs'kd Mk- vt;] fjeksV lsfUlax ,fj;k ds mi funs'kd
Mk- ts- ,l- ifjgkj rFkk vUrfj{k mi;ksx dsUnz] vgenkckn
ds funs'kd Mk- vkj-vkj- uoyxqan dk muds cgqewY; ekxZn'kZu]
lg;ksx o izksRlkgu ds izfr gkfnZd vkHkkj izLrqr djrs gSaA

lanHkZ
1- feyj vkj ,y ,oa Vsxsu vkbZ] ^DykbesV jsLikal Vw lkW;y MLV

,;jkslsy*] tuZy DykbesV] 1111111111 ¼1998½ 3247&3267-

2- fofy;El ,e , ts] baVjjsD'ku vkWQ Mst+jfVfQds'ku ,aM DykbesV

% izslsaV vaMjLVsafMax ,aM ¶;wpj fjlpZ bEijsfVOl ,fjM ySaM~l] U;wt
ysVj] 4949494949 ¼ebZ&twu½] ¼2001½-

3- glj vkj ch] VªSV Mh ,e] LdkbdVsy ch ,] QkWYd ,l vkj]

yh ,Q] tSQ Mh] xSlks ,l] fxy Vh] yksykbusu ,u ,l] yw
,Q] jsfgl ,e lh] pqu okbZ] osLVQkWy Mh] gksycsu ch ,u]
X;wekMZ lh] eSddsaMªh vkbZ] dqfuax ,u] QhYMeSu th lh] eSdDYksu
lh] ÝkW; vkj ts] eSfjy ts] M;wckW;l Mh] foxuksyk ,Q] eqjk;ek
Vh] fudksfod ,l] foYlu MCY;w bZ] lSlsu ds] lqfxeksVks ,u

,oa ekYe MCY;w lh] ^n ,f'k;u MLV bosaV~l vkWQ vizSy 1998]
tuZy vkWQ ft;ksfQftdy fjlpZ] 106106106106106] ¼2001½ 18317&17,

333-

4- csV~l Vh ,l] Dohu ih ds] DokWQeSu Mh ts] doVZ Vh ,y]
feyj ts bZ] tkWulu th vkj] dkjfedsy ,l ,] xqvkt+ksVh
Mh ,] lksMesu ds ,] izkFkj ,e] fjosjk ,y ,e] #lsy ,oa
esfjy ts Vh] esjkbu ckmaMªh ys;j MLV ,aM ikWY;w'ku VªkaliksVZ

,lksfl,VsM fon n iSlst vkWQ , ÝkWUV~y flLVe vksoj

bLVuZ ,f'k;k] tuZy ft;ksfQft+dy fjlpZ] ¼2003½-
5- eqjk;ek Vh] lqxheksVks ,u] ;wuks vkbZ] fduksf'krk ds] gfxokjk

Y;w twM okbZ] eRlqbZ vkbZ] ldkbZ Vh] f'kckrk Vh] vjkvks ds]
'kkWu ch ts] okWu ts th] ;wu ,l lh] yh Vh] Tokm ts] áw
,p ,y] vcks ,e] b;ksfdc ds] dksxk vkj ,oa bokLdk okbZ]
^xzkmUM csLM usVodZ vkWClosZ'ku vkWQ ,f'k;k MLV bosaV~l vkWQ
vizSy 1998 bu bZLV ,f'k;k*] tuZy vkWQ ft+;ksfQft+dy fjlpZ]
106106106106106 ¼2001½ 18345&18359-

6- gs'ke ,e] v'kdjs bZ vkbZ] ljdkj lqfnIrk] dSQVkWl esul]
Vkjsd , ,oa bZvkbZ&xt+koh ^, eYVhlsalj ,izksp Vw MLV LVkWeZ
ekWuhVfjax vksoj n ukby MsYVk*] vkbZbZbZ Vªkat+sD'ku vkWu ft;kslkbal
,aM fjeksV lsaflax] 4141414141 ¼2003½ 10-

7- D;w ts ts]  gkm ,Dl] DoQkVksl ,e ,oa ckax ,y] ^,f'k;u
MLV LVkeZ ekWuhVfjax dEckbfuax VSjk ,aM ,Dok eksfMl ,lvkjch
estjesaV~l ^ft;kslkbal fjeksV lsaflax ysVlZ vkbZbZbZ] 33333 ¼4½ 2006]
484&486-

8- xkWMZu ,p vkj] DykdZ Mh ds] czkmu vks ch] bokal vkj
,p ,oa czkbudks MCY;w MCY;w] QkbVksIysaDVu fixesaV dulaVªs'kUl
bu n feMy ,VykafVd czkbV% deisfjt+u vkWQ f'ki  fMVjfeus'ku
,aM lhtsMlh,l ,LVhesV~l] ,IykbM vkWfIVDl] 2222222222 ¼1983½
20&36-

9- ,UxlVªkWe ,] VsDuhDl vkWQ fMVjekbfuax n VfcZfMVh vkWQ n
,VekWfLQ;j] Vsyl] 13 13 13 13 13 214-

10- fLejuo ,] gkWycsu ch ,u] LyVLdj vkbZ] osYVu bZ ts] ,oa
QkWjesaVh ih] vkWfIVdy izkWiVhZt+ vkWQ lgkju MLV M;wfjax ,lhbZ&2]
ts- ft;ksfQft+dy fjlpZ] 103103103103103 ¼1998½ 28]079&28]092-

Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk  o"kZ 18 vad ¼2½  fnlEcj 2010


