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kyo hpQL$ rd”p°,
rhop_hpZu_p° 26dp° A¨L$ Ap`_u kdn fS|> L$f[p¨ M|b

Ap_¨]$ \pe R>°. Ap r”dprkL$ kpdpreL$  q‹cpju- NyS>fp[u [°dS>
A¨N∞°∆ cpjpdp¨ rhop_ A_° V°$L$_p°gp°∆_p g°Mp° ‚L$pri[ L$f° R>°.
‚\d "rhop_ ƒep°[' A_° –epf `R>u  "rhop_ hpZu' R>°âp 16
hjÆ\u r_erd[ fu[° ‚L$pri[ \pe R>°. L$p°B`Z Apr\ÆL$ gpc rh_p
r_:ıhp\Æ rhop_ ‚°duAp°_p kp\-klL$pf\u gp°L$rhop_ L°$fi÷,
hX$p°]$fp ‹pfp rhop_ ‚kpf-‚Qpf_p D]°$Ìe\u Ap kpdpreL$ ‚L$pri[
\[y¨  ApÏey¨ R>°. [° hX$p°]$fp rS>âp_u 750 ipmpAp°dp¨ dp°L$ghpdp¨ Aph°°
R>°, A_° l∆ [°_p° rhi°j ‚Qpf \pe [°hu Apip fpMy¨ Ry>¨.

Ap`Zp ]°$i° [p. 28-04-2008_p fp°S> ^©rhe D`N∞l
‚n°`Z ep_-PSLV-C-9  ‹pfp rdi_ A¨[NÆ[ cpf[ue fudp°V$
k°sfik≠N D`N∞l L$p°V$p°k£V$-2A, IMS-1 A_° rh]°$i_p 8 (ApW$) _°_p°
D`N∞l dmu_° 10 (]$k) L©$r”d D`N∞lp°_° A¨[qfndp¨ kam[p`|hÆL$
‚n°r`[ L$epÆ. Ap`Zp ]°$i dpV°$ Ap A°L$ Ac|[`|hÆ kam[p L$lu
iL$pe. bu∆ bpSy> V°$L$_p°gp°∆_p° ]y$Í$`ep°N L$fu [pS>°[fdp¨ S> b¢¡gp°f,
Ad]$php]$ S>°hp L$peÆf[  il°fp°dp¨ bp°Áb shıap°V$ ∆hg°Z b_u f¸p
R>°. Ap`Z° b^pA° kphQ°[ A_° k≈N \hp_u S>Í$f R>°.

rhdp¨ S>m ‚pr·_u kdıep L¨$B _hu _\u rh_p
40% gp°L$p°_° `pZu_u AR>[ cp°Nhhu `X°$ R>° ¡gp°bg hp°rdØN_p
L$pfZ° S>m ‚pr· `f rhrh^ ‚L$pf_u Akfp° ≈°hp dmu flu R>°. A_°
l∆ h^pf° ≈°hp dmi°. `©’hu_p h^[p [p`dp__° L$pfZ° hfkp]$_u
Ar_erd[[p h^u R>°.

op__u L$kp°V$u L$f[p g°Mp° rhop_ ºhuT A_° “Climate
Change”_u ‚Òp°—fu_p S>hpbp° ip°^hp_y¨   QyL$ip° _rl. A¨^ÓŸp
A_° rhop__p r_edp°_p D`ep°N\u Qd–L$pfp°_p° cp¨X$p° ap°X$hpdp¨
Qd–L$pfp°_u cu[fdp¨ Ap`Z_° kpQy¨ flıe kd≈hu ≈e R>°. rh¤p\w
rd”p° rkΩ$p_° ‡epgpdp¨ _p¨Mu  ‚ep°N ‹pfp S>X$–h_p NyZh^dÆ_°
kdS>≈°. Profile In Sciencedp¨ Ar[ ky¨]$f N∞l i_u_p hgep°_p
A¨[f_u kdS>Z Ap`_pf Giovanni Cassini rhi° kpfu dprl[u
dm° R>°.

Ap` kh£ hpQL$rd”p° Ap`_p ‚r[cphp° dp°L$g[p fl°ip°. S>°
Adpfp dpV°$ L$peÆ`p°jL$ b_u fl°i° A_° rhop_hpZu_° h•rh¬ekcf
b_phhpdp¨ d]$]$Í$` \i°

S>e rhop_..... Aı[y.....
[¨”u  :  Apf. X$u. ipl
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rhop_ hpZu

[¨”u g°M

[¨”u :

]°$h QphX$p ��� ljpØNu  eproL$
rQfpN bu. ̀ V°$g ������������
���	����
� !"#�
��
�	��

X$pµ.  bu.  ∆.  ]°$kpB
X$pµ. A°_. A°d. cÀ$ ���X$pµ. d^yb°_ ipl

L$gp r_]$iÆ_ : Óu r_[u_  dfQfiV$

Apf.  X$u.  ipl

A¨L$ ‚L$pri[ L$epÆ_u [pfuM  :       Ap°NıV$$-2008A¨L$ ‚L$pri[ L$epÆ_u [pfuM  :       Ap°NıV$$-2008A¨L$ ‚L$pri[ L$epÆ_u [pfuM  :       Ap°NıV$$-2008A¨L$ ‚L$pri[ L$epÆ_u [pfuM  :       Ap°NıV$$-2008A¨L$ ‚L$pri[ L$epÆ_u [pfuM  :       Ap°NıV$$-2008

Óu  S>°.  hu.  ≈°iu

X$pµ. AÍ$Z   ApeÆ   A°d.A°d.A°d.A°d.A°d.     A°k. eyr_hkwV$u, hX$p°]$fp.A°k. eyr_hkwV$u, hX$p°]$fp.A°k. eyr_hkwV$u, hX$p°]$fp.A°k. eyr_hkwV$u, hX$p°]$fp.A°k. eyr_hkwV$u, hX$p°]$fp.

X$pµ. ird[p   Adu_      ((((([bub[bub[bub[bub[bub)))))

A_yæ$drZL$p

1. �$%&'(��')���'�)�� ���L$hf `°S>

*'%��))'�+%,�)'�%�����')'������     2, 3

2. [¨”u g°M ��� Apf. X$u. ipl 1

3. cpf[_p° ^∞yhue D`N∞l ‚n°`Z ep_���(� 2

4. Qpgp° ‚ep°N L$fuA°-rkΩ$p_° ‡epgpdp¨ `pX$hp° 3

��ljpØNu eproL$

5. ¡gp°bg hp°rdØN A_° S>m kdıep����fS>_u ]$h°  4

6.�-
�.�/����0
�������
��1����
� 7

7. rhop_ ºhuT    10

8. ����
�����

2��3�4��1���
�

���
1.�� 11

9. Ap`Zu `©’hu ���$56�  12

10. NrZ[ NÁd[���d_uj kp°_u 13

11. k¨ı\p kdpQpf ���ljpØNu eproL$ 14

12. Q–dL$pfp°_u cu[fdp¨���q]$_°i Np¨^u 15

12.�7�
����1����)�	��
���
��2� 16-20

     rhje                                                                  ̀ °S>  _¨bf

kl[¨”uAp° :

k῭ p]$L$ d¨X$m

X$pµ. Np°f^_cpB  A°_.  `V°$g �������
S>•hfkpeZ ipı”uS>•hfkpeZ ipı”uS>•hfkpeZ ipı”uS>•hfkpeZ ipı”uS>•hfkpeZ ipı”u ����
���2
�
��� �8�
��	���	��

‚p°.  A°_.  hu.  `V°$g (NrZ[ ip˜u)(NrZ[ ip˜u)(NrZ[ ip˜u)(NrZ[ ip˜u)(NrZ[ ip˜u)
c|[`|hÆ X$u_: a°L$ÎV$u Ap°a kpefik A°d.A°k. eyr_., hX$p°]$fp.c|[`|hÆ X$u_: a°L$ÎV$u Ap°a kpefik A°d.A°k. eyr_., hX$p°]$fp.c|[`|hÆ X$u_: a°L$ÎV$u Ap°a kpefik A°d.A°k. eyr_., hX$p°]$fp.c|[`|hÆ X$u_: a°L$ÎV$u Ap°a kpefik A°d.A°k. eyr_., hX$p°]$fp.c|[`|hÆ X$u_: a°L$ÎV$u Ap°a kpefik A°d.A°k. eyr_., hX$p°]$fp.

[S>o d¨X$m
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...............  ∆[°fi÷ MX£$∆[°fi÷ MX£$∆[°fi÷ MX£$∆[°fi÷ MX£$∆[°fi÷ MX£$
†cpf[_y¨ ^©rhe D`N∞l ‚n°`Z ep_ -PSLV

cpf[° [p. 28 A°r‚g 2008_p fp°S>

k¨`|ZÆ`Z° ]°$idp¨ S> r_rdÆ[ `p°[p_p `uA°kA°ghu-

ku9 D`N∞l ‚n°`Z ep_ ‹pfp A°L$ S> rdi_ A¨[NÆ[
cpf[ue qfdp°V$ k°fikvN D`N∞l L$p°V$p£k°V$-�2A��

ApB.A°d.A°k.-� (INDIAN MINI SATELLITE-1)

A_° rh]°$i_p¨ ApW$ _°_p° D`N∞lp° dmu_°  Ly$g ]$k

L©$r”d D`N∞lp°_° A¨[qfndp¨ kam[p`|hÆL$ ‚n°r`[

L$epÆ. Ap `l°gp friepA° dl—d ApW$ D`N∞lp°_° A°L$

kp\° A¨[qfndp¨ ı\pr`[ L$epÆ l[p A°V$g° cpf[ dpV°$
Ap A°L$ Ac|[`|hÆ kam[p L$l°hpe. Ap ‚L$pf_u

nd[p lpgdp¨ ]y$r_ep_p¨ Qpf\u `p¨Q ]°$ip° `pk°S> R>°.

S>°dp¨ lh° cpf[ `Z iprdg \ey¨ R>°.

k_π  1961dp¨ ]°$i_p `fdpœ¨ D≈Æ rhcpN

(DAE)_° ]°$i_p¨ kpdprS>L$, Apr\ÆL$, i•nrZL$ A_°
Ap•¤p°rNL$ rhL$pk dpV°$ bp¸ AhL$pi_p°  (OUTER

SPACE) D`ep°N L$fhp_y¨ L$pd kp¢`hpdp¨ ApÏey¨ l[y¨

[°_p Apif° A°L$p]$ hjÆ bp]$ X$p°. rhæ$d kpfpcpB_u

A¬en[p l°W$m cpf[ue AhL$pi k¨ip°^_ k¨ı\p

(ISRO)_u ı\p`_p L$fhpdp¨ Aphu l[u. [p. 21du
_h°Ábf 1963_p q]$hk° L°$fm_p r”h°fi÷d _∆L$ \y¨bp

Mp[°_p rhjyhh©r—e fp°L°$V$ ‚n°`Z L°$fi÷ (TERLS)
`f\u RH200 ‚L$pf_p¨ kpDqX≠$N fp°L°$V$_° A¨[qfndp¨

kam[p`|hÆL$ ‚n°r`[ L$fu cpf[° A¨[qfn eyNdp¨ ‚h°i

L$ep£ l[p°. ApS>° ]°$i° A¨[qfn rhop_ A_° V°$L$_p°gp°∆

n°”° Myb S> TX$`\u ‚Nr[ L$fu R>°. `uA°kA°ghu
‚n°`Z ep__p ÏephkpreL$ ‚n°`Z\u cpf[,

Ad°qfL$p, friep A_° ‰pfik_u lfp°mdp¨ Aphu Ney¨ R>°.

]°$i_u  ]|$fk¨Qpf, V°$rgrhT_ ‚kpfZ, c|rd-

kh£nZ, L©$rj, k¨fnZ, rinZ A_° rQqL$–kp

k°hpAp° dpV°$ rhrh^ ‚L$pf_p blz Dÿ°rie L©$r”d
D`N∞lp°_p rhL$pk A_° r_dpÆZ L$fhp_u A_° [°d_°

`p°[p_p S> ]°$idp¨ r_rdÆ[ ‚n°`Z ep_p° ‹pfp

kam[p`|hÆL$ A¨[qfndp¨ ‚ı\pr`[ L$fhp_u k¨`|ZÆ

≈ZL$pfu cpf[° ApS>° lp¨kg L$fu gu^u R>°. cpf[_p

PSLV A_° GSLV ‚L$pf_p k¨`|ZÆ ıh]°$iu D`N∞l

‚n°`Z ep_p°A° ]°$i_p A_° rh]°$idp¨ L©$r”d D`N∞lp°_°

kam[p`|hÆL$ A¨[qfndp¨ ı\pr`[ L$fu Ap¨[ffprÙ≤$e

øep[u ‚p· L$fu R>°.

`uA°kA°ghu-ku9 `Z `uA°kA°ghu

Ó°Zu_y¨ [°fdy¨ (THIRTEENTH) A_° cpf[_p

ÏephkpreL$ ‚n°`Z k°hp dpV°$_y¨ buSyy¨  DXπ$È_ R>°.

S>°_° L$pV$p£k°V$ - 2-A A_° Afie D`N∞lp°_° A°L$u kp\°

`©’hu\u 635 rL$.du._p A¨[f° `©’hu_u ^©rhe k|eÆ

Np°mpL$pf c∞dZL$np (POLAR SUN SYNCHRONUS

ORBIT)dp¨ kam[p`|hÆL$ ı\pr`[ L$epÆ R>°.

`uA°kA°ghu ‚L$pf_p ‚n°`Z ep_p°_y¨

r_dpÆZ kpdpfie[: 1600 qLgp°N∞pd ky^u_y¨ hS>_

^fph[p L©$r”d D`N∞lp°_° 900 qL$gp°duV$f_u JQpBA°

`©’hu_u ^∞©rhe c∞dZL$npdp¨ ı\pr`[ L$fhp dpV°$
r_^pÆfu[ R>°. S>°_u JQpB 4` duV$f (gNcN ��

dpm_p dL$p_ S>°V$gu) A_° ‚n°`Z kde° [°_y¨ Ly$g

hS>_ 290 V$_ S>°V$gy¨ lp°e  R>°. Ap fp°L°$V$ azg Qpf

[bΩ$p_y¨ (FOUR STAGE) blzQfZue fp°L°$V$ R>°.

[°_p  `l°gp A_° ”u≈ [bΩ$pdp¨ O_ ‚p°`°gfiV$

(HTPB BASED) A_° bu≈ A_° Qp°\p [bΩ$pdp¨
[fg ‚p°`°gfiV$ (LIQUID PROPELLANT)_p° D`ep°N

L$fhpdp¨ Aph° R>°. iÍ$Ap[dp¨ DX$e_ ]$fÁep_ fp°L°$V$_°

h^y \∞ıV$_u S>Í$qfep[ lp°hp\u ‚\d QfZdp¨ 6

h^pfp_p ıV≤°$` Ap°_ byıV$f fp°L°$V$ ≈°X$hpdp¨ Aph° R>°.

A°L$ L$f[p h^y D`N∞lp°_° A°L$ kp\° ‚n°r`[ L$fhp

fp°L°$V$_p Qp°\p M¨X$ (FOUR STAGE)dp¨ blzrh^
‚n°`Z e¨” (MULTIPLE LAUNCH ADOPTER)_p°

D`ep°N L$fhpdp¨ Aph° R>°.

`uA°kA°ghu fp°L°$V$_y¨ ‚\d ‚pep°rNL$

‚n°`Z [p. 20du k‡V°$Ábf 1993_p q]$hk°
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Bkfp°_p kr[i O_ AhL$pi L°$fi÷ (���	) Mp[°\u

L$fhpdp¨ ApÏey¨ l[y¨. S>° r_Ûam f¸y¨ l[y¨. –epf bp]$

1`du Ap°L$V$p°bf 1994_p q]$hk° `uA°kA°ghu

X$u-2 fp°L°$V$ ‚\dhpf cpf[_p ApB.Apf.A°k.

(INDIAN REMOTE SENSING SATELLITE)_°
`©’hu_u ^©rhe Np°mpL$pf c∞dZL$npdp¨ Apif° 900

qL$.du. A¨[f° kam[p`|hÆL$ ‚n°r`[ L$ep£ l[p°. –epf\u

Ap Ó°Zu_p ‚n°`Z ep_p°A°  ApB Apf A°k ‚L$pf_p

ApW$ A_° Afie ]°$ip°_p 10 \u h^y gOy D`N∞lp°_°

kam[p`|hÆL [°d_u r_^pÆfu[ c∞dZL$npdp¨ ı\pr`[

L$epÆ R>°. Ap rkhpe `uA°kA°ghu ku-4 ‚n°`Z ep_
‹pfp cpf[_p lhpdp__u ApNplu dpV°$_p L$Î`_p-1

(MATSAT)_° `©’hu_u rhjyhh©r—e c|-sı\f A¨[qfe

(GEO Snchronus Transfer Orbit) c∞dZ

L$npdp¨ kam[p`|hÆL$ ı\pr`[  L$ep£ l[p° S>° A°L$ rhi°j

kam[p l[u. –epf bp]$ [p. 10-1-2007_p  q]$hk°

`uA°kA°ghu ku-7 ‚n°`Z ep_° cpf[_p `y_Í$`ep°Nu

‚n°`Z ep_ (Reusable Launch Vehicle) dpV°$_p

A°k.Apf.B. (SRE) L°$‡kyg_° kam[p`|hÆL$ `©’hu_u

_∆L$_u c∞dZL$np (Low Earth Orbit)dp¨ ‚n°r`[

L$ep£ l[p° S>° A°L$ _hu_ ‚L$pf_u V°$L$_p°gp°∆ l[u. ApS>

L°$‡kyg_° 13 q]$hk `R>u `©’hu `f `pR>u gphhpdp¨
Aphu l[u. Apd `uA°kA°ghu ‚L$pf_p ‚n°`Z

ep_p°A° cpf[_° A¨[qfn V°$L$_p°gp°∆ n°”° Myb S>

ƒhg¨[ kam[p A`phu R>°. Ap kam[p_° ¬ep_dp¨

fpMu Ap hjÆ_p A¨[dp¨ ‚ı[prh[ cpf[_p Myb S>

dl–hpL$p¨nu ‚p°S>°L$V$ Qfi÷ep_-1_° Q¨÷_u 100

qL$.du._u h[yÆmpL$pf c∞dZL$npdp¨ ı\pr`[ L$fhp dpV°$
`uA°kA°ghu ep_dp¨ ≈°B[p ky^pfp h^pfp L$fu_°

D`ep°Ndp¨ g°hp_p° r_ZÆe g°hpB Nep° R>°. –epf bp]$

Qfi÷ ep_ -2_° Q¨÷_u ^f[u `f D[pfhp_u ep°S>_p

R>°. [°dp¨ `Z `uA°kA°ghu ep__u c|rdL$p dl–h_u

fl°i°.

Qpgp° ‚ep°N L$fuA° A_° `]$p\Æ_p S>X$–h_p NyZ^dÆ_° (Innertia) kd∆A°

...............  ljpØNu  eproL$ljpØNu  eproL$ljpØNu  eproL$ljpØNu  eproL$ljpØNu  eproL$rkΩ$p_° ‡epgpdp¨ `pX$hp°

kp^_p° :kp^_p° :kp^_p° :kp^_p° :kp^_p° :

(1) A°L$ ‡epgp°, h`fpe°gy¨  `p°ıV$L$pXÆ$, A°L$ rkΩ$p°
A\hp ≈X$p° L$pNm

iy¨ L$fip° :iy ¨ L$fip° :iy ¨ L$fip° :iy ¨ L$fip° :iy ¨ L$fip° :

(1) `p°ıV$L$pXÆ$_° ‡epgp D`f Y$p¨L$p°. [°_p d¬ecpN
`f rkΩ$p° d|L$p°.

(2) ^uf° ^uf°  L$pXÆ$_° M¢Qp°. [d° ≈°B iL$ip° L°$
kuΩ$p° `Z Mk° R>°.

(3) ApL©$r[dp¨ b[pÏep ‚dpZ° Ap¨Nmu hX°$ L$pXÆ$_°
Ap°tQ[p° ^L$L$p° dpfp°. [d° ≈°B iL$ip° L°$ L$pXÆ$
a¢L$pB S>i°, `f¨[y rkΩ$p° ‡epgpdp¨ `X$i°.

‚Òp°‚Òp°‚Òp°‚Òp°‚Òp°

(1) L$pXÆ$_° ^ud°\u M¢Q[u hM[° rkΩ$p° `Z L$pXÆ$
kp\° L°$d M¢Qpe R>° ?

(2) L$pXÆ$_° Ap°tQ[p° ^Ω$p° dpfhp R>[p¨ rkΩ$p°
‡egpdp¨ ip\u `X°$ R>° ?

kdS|>[u :kdS|>[u :kdS|>[u :kdS|>[u :kdS|>[u :

(1) L$pXÆ$ A_° rkLL$p h√Q°_p OjÆZ bm_° L$pfZ°
L$pXÆ$_° ^ud°\u M¢Qhp\u [°_u kp\° rkΩ$p°
`Z M¢Qpe R>°.

(2)  L$pXÆ$_° Ap°tQ[p° ^Ω$p° dpfhpdp¨ Aph° R>°,
–epf° S>X$–h_p NyZ^dÆ_° L$pfZ° rkΩ$p°
[°V$gu TX$`° Nr[ L$fu iL$[p° _\u, dpV°$
‡epgpdp¨ `X°$ R>° S>X$–h_p° NyZ^dÆ (Innertia)
S>ep¨ ky^u bp¸ bm gNpX$hpdp¨  _ Aph°,
–ep¨ ky^u sı\f `]$p\Æ sı\f A_° Nr[dp_
`]$p\Æ Nr[dp¨ fl°hp ‚e–_ L$f° R>°.
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rhdp¨ S>m ‚pr·_u kdıep L¨$B _hu _\u.
1995dp¨ rhb¢L$_p [° hM[_p D`‚dyM° L$¸y¨ l[y¨ L°$
20du k]$udp¨ [°g_p L$pfZ° OZp¨ eyŸ \ep¨ R>°
`f¨[y 21du k]$udp¨ `pZu_° gB_° eyŸp° \i°.
rh_p 80 ]°$ip°dp¨ M°[u, D¤p°N A_° Ofh`fpi_p
`pZu_u AR>[ R>°. rh_p 40% gp°L$p°_° `pZu_u
AR>[ cp°Nhhu `X°$ R>°. Ap_u Apfp°¡e `f `Z
Akf \pe R>°.

¡gp°bg hp°rdØN_p L$pfZ° S>m‚pr· `f rhrh^
‚L$pf_u Akfp° ≈°hp dmu flu R>° A_° l∆ ≈°hp
dmi°. h^[p [p`dp__p L$pfZ° hfkp]$_p `°V$_Ædp¨
a°fapf \e°gp° ≈°hp dm° R>°. S>° L¨$B a°fapf \pe R>° [°_°
"`°V$_Æ' iÂ]$ L$l°hpe L°$ _lv [° `Z d|¨Th[p° ‚Ò R>°.
hjÆ 2006dp¨ fpS>ı\p__p bpX$d°f rhı[pfdp¨ 750
du.du._p° hfkp]$ `X$Èp°, S>° [° rhı[pf_p A°hf°S>
hfkp]$ L$f[p¨ `p¨Q NZp° h^pf° l[p°. S>epf°
rinZL$pmdp¨ hpf¨hpf kpd° Aph[y¨ 400 HQ
hfkp]$hpmp Q°fp`y¨∆_y¨ rQ”  b]$gp[y¨ ≈°hp d˛ey¨ R>°.
Apkpddp¨ `pZu_u AR>[ ≈°hp dmu. L°$V$gpL$ Sy>]p°
d[ ^fph_pfpAp°A° L$¸y¨ L°$ fpS>ı\p_dp¨ Ap fu[° h^y
hfkp]$ `X$hp_y¨ Qæ$ Qpg[y¨ Aph° R>°. A°L$ hjÆ kpfp°
hfkp]$ Aph° A_° ”Z Qpf hjÆ ]y$ÛL$pm_p¨ S>[p¨ lp°e
R>°. A_° 7`-100 hjÆdp¨ A°L$hpf M|b S> ‚dpZdp¨
hfkp]$ MpbL$u S>[p° lp°e R>°. `f¨[y Ap`Z° hfkp]$
L°$hu fu[° `X$Èp° [° `Z ≈°hy¨ ≈°BA°. bpX$d°fdp¨ hjÆ
1990dp¨ 720 du. du. A_° hjÆ 1994dp¨ 600
du.du. hfkp]$ `X$Èp° l[p°.  `f¨[y [° hfkp]$u kuT_dp¨
AgN AgN kde° `X$Èp° l[p° S>epf° 2006_p°
hfkp]$ V|¨$L$p Npmpdp¨ A°L$ S> AW$hpqX$epdp¨ `X°$gp°
hfkp]$ l[p°. ]°$i_p Afie cpNp°dp¨ `Z Aphu fu[°
V|¨$L$p Npmpdp¨ ≈°f]$pf hfkp]$ `X$Èp° l[p°.

V|¨$L$dp¨ Ap`Z° A° kdS>hp_y¨ R>° L°$ `©’hu_p h^[p
[p`dp__° L$pfZ° Ap`Z° A°hy¨ bp°g[p \B S>Biy¨,
""cpB hfkp]$_p° cfp°ip° _lv. `X°$ `Z Mfp°, _ `Z
`X°$, L$epf°L$ S>mb¨bL$pf `Z L$fu d|L°$.'' bpX$d°f_p

fZ S>°hp rhı[pfdp¨ cfpe°gp `pZu 1`' S>°V$gp¨ \B
≈e [°hu L$Î`_p L$p°Z L$fu  iL°$ ?

hjÆ 2003 ey.A°_._p hÎXÆ$ dV$ufuAp°gp°∆L$g
Ap°N£_pBT°i_° Q°[hZu Ap`u l[u L°$ L$gpBd°V$
Q°fiS>_p L$pfZ° hp[phfZdp¨, F>[yAp°dp¨ Aphu
A°L$ıV≤$ud OV$_pAp°_p° kpd_p° L$fhp ≈N©[ fl°hp_y¨ R>°.
IPCC_p Qp°\p qf`p°VÆ$dp¨ L$gpBd°V  Q°fiS>_p L$pfZ°
L$ep L$ep dl–h_p a°fapfp° \i° [°_u _p¢^ d|L$hpdp¨
Aphu R>°.

(1) `©’hu_p dp°V$p cpN_p¨ c|cpNdp¨ q]$hkp° h^y
Nfd fl°i°. W¨$X$u_p q]$hkp° Ap°R>p li°. fp”u
`Z Nfd fl°i°. fp[ A_° q]$hk b¨_° S> Nfd
lp°e [°hu  OV$_pAp° b_hp `pdi°.

(2) Nfdu_p dp°≈¨ dp°V$p cpN_p c|cpN `f hpf¨hpf
a°gpe°gp¨ fl°i°.

(3) ≈°f]$pf hfkp]$  `X$hp_u OV$_pAp° h^i°.

(4) ]y$ÛL$pm_p¨ n°”p° h^i°.

(`) ]$qfepqL$_pf° [p°ap_u kpeL$gp°_ S>°hu  OV$_pAp°
h^i°.

(6) ]$qfepqL$_pf° KQp dp°≈Ap° k≈Æi°.

Ap b^u S> OV$_pAp°  A°L$ kpdV$u \hp gpNi° [°hy¨
_lv b_°. L°$V$guL$ OV$_pAp° k≈Æi°, L°$V$guL$_u OZu
iL$e[p R>°, L°$V$guL$ L$]$pQ k≈Æe [°d L$lu iL$pe.

Ap b^p_u S>m‚pr‡[ `f rhrh^ Akfp° \i°. S>°
_uQ° ‚dpZ° li° :

(1) S>° _]$uAp°_p¨ `pZu_p ı”p°[_p° dyøe Ap^pf
`hÆ[p° `f_p° bfa R>°. [°_p `pZu_p S>’\pdp¨
L$du Aphi°.

(2) Nfdu_p L$pfZ° `pZu_u dp¨N h^i°. [°_p
L$pfZ° L°$V$gpL$_° cpN° iyŸ `pZu _ `Z Aph°.
`pZudp¨ gug_p° rhL$pk h^i°.

...............  fS>_u ]$h°fS>_u ]$h°fS>_u ]$h°fS>_u ]$h°fS>_u ]$h°¡gp°bg hp°rdØN A_° S>m kdıep
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(3) S>ep¨ h^y dp”pdp¨ ≈°f]$pf hfkp]$ `X$i° –ep¨
`pZu_u NyZh—p bNXi°, c|S>m_p¨ `pZu `Z
]|$rj[ \i° `f¨[y `pZu [¨Nu-M¢Q ]|$f  \i°.

(4) ]y$ÛL$pm_p rhı[pfp° S>ep¨ k≈Æi° –ep¨ `pZu_u
M|b M¢Q fl°i°.

(`) ]$qfepL$p¨W$p_p rhı[pfp°dp¨ KQp dp°≈¨ Aph° L°$
kpeL$gp°_ S>°hp [p°ap_p° Aph° –ep¨ Mpfp¨ `pZu
S>du_ `f afu hmhp_p L$pfZ° `uhp_p
`pZu_p ‚Òp° k≈Æi°, L$ep¨L$ c|[m_p¨ `pZu
`Z Mpfp¨ \i°.

ApS>° L°$V$gpL$ _]$u Ap^pqf[ hkhpV$p°hpmp
_]$u OpV$u rhı[pfp°dp¨ 1.4 AbS> gp°L$p° fl° R>° S>°
OpV$uAp°_p° Ly$g `pZu  h`fpi _]$udp¨_p Ly$g `pZu_p
S>’\p L$f[p¨ h^pf° lp°e R>°. Ap_p L$pfZ° N∞pDfiX$hp°V$f
dp°V$p`pe° Dg°Qpe R>°. Aphp ‚]°$ip°dp¨ _]$u_u
Ecology_° _yL$kp_ \pe R>°. ‚]°$i_u Ecology
`Z Mp°fhpe R>°. D—f Qu_dp¨ _]$uAp°_p b°lpg
\ep R>°. c|NcÆS>m M|V$[p¨ ]$rnZ A°riep A_°
d¬e A°riepdp¨ `pZu A¨N°_p rhhp]$p°_u k¨øepdp¨
h^pfp° \ep° R>°.

≈° ‚r[ÏeqL$[ ‚r[hjÆ Ap`Z° 1000 L$eyrbL$$
duV$f `pZu_u S>Í$rfep[_° ¬ep_dp¨ gBA° [p° hjÆ
2080 ky^udp¨ `pZu_u lpX$dpfu cp°Nh[u k¨øepdp¨
A°L$ AbS> 80 gpM gp°L$p°_p° h^pfp° \i°. rdX$g
BıV$_p 14 ]°$ip°dp¨\u 9 ]°$ip°dp¨ gp°L$p°_° S>Í$fu `pZu
dm[y¨ _\u. B∆·, BTfpBg, ≈°XÆ$_, g°b°_p°_,
`°g°ıV$pB_dp¨ hfkp]$_u dp”p OV$i°. KQp
DÛZ[pdp__p L$pfZ° _]$uAp°dp¨ hl°[y¨ `pZu M|V$i°.

(1) g°bp°_dp¨ 1.20 k°°._p° h•rL DÛZ[pdp__p°
h^pfp° `pZu_u D`gsÂ^dp¨ 1` % L$p` kS>Æi°.

(2) D—f Apq‰L$pdp¨ \p°X$p°L$ DÛZ[pdp__p° h^pfp°
`pZu_u D`gsÂ^ `f Akf L$fi°. 10k°._p°
[p`dp__p° h^pfp° 10% `pZu_u D`gsÂ^
Ap°R>uL$fi°. ]$f hj£ A°L$ dp°V$p X°$d S>°V$gy¨ `pZu
Ap°Ry>¨ dmi°.

(3) kuqfep_p `pZu_p ‚p· S>’\pdp¨ hjÆ 2025dp¨
`0 % L$p` k≈Æi°.

duX$g BıV$dp¨ `pZu D`f_p cpfZ_p¨ A_°L$
L$pfZp° lp°e R>°. S>_k¨øep_p° h^pfp°, h^[y¨
Ap•¤p°rNL$uL$fZ, tkQpB_u h^[u dp¨N, Ap¨¨[ffprÙ≤$e
_]$uAp° kp\° k≈Æe°gp rhhp]$p° hN°f° ‚Òp° `Z Ap
kp\° ≈°hp ≈°BA°.

¡g°rkekÆ kp\° k¨L$mpe°gp ‚Òp°¡g°rkekÆ kp\° k¨L$mpe°gp ‚Òp°¡g°rkekÆ kp\° k¨L$mpe°gp ‚Òp°¡g°rkekÆ kp\° k¨L$mpe°gp ‚Òp°¡g°rkekÆ kp\° k¨L$mpe°gp ‚Òp°

¡g°rkekÆ Ap°Nmhp_p L$pfZ° rh_p 40%
gp°L$p° dpV°$ `pZu_p° ‚Ò k≈Æi°. Ap `Ò_y¨ ıhÍ$`
L$epf°, L°$V$gy¨ li° [° L$lu iL$pe [°d _\u. `f¨[y ‚Ò
N¨cuf ıhÍ$` `L$X°$ [° kde ]|$f _lv lp°e, ¡g°rkekÆ
Ap°Nmhp_p ]$fdp¨ Mpıkp° h^pfp° \[p° ≈e R>°.

rldpge_p 2400 qL$gp°duV$f g¨bpBdp¨ Aph°gp
`hÆ[p° `f_p° Ap°Nm[p° bfa OZp b^p ‚Òp° kS>Æi°.
riepmp_u kuT_dp¨ `pZu bfa_p ıhÍ$`dp¨ `hÆ[p° `f
S>dp \pe R>°. D_pmpdp¨ [° Ap°Nmu_° _]$uAp°dp¨
W$ghpe R>°. rldpge iÂ]$ S> bfa_p k¨N∞lı\p_
D`f\u bfiep° R>°. `©’hu_p b° ^∞yh rkhpe_p° kp•\u h^y
bfa rldpge `f S>dp \pe R>°. `f¨[y Ap bfa S>dp
\hp_p S>’\pdp¨ ‚r[ hjÆ 10 \u 1` duV$f_u qL$_pfu
A¨]$f [fa Ap°R>u \[u ≈e R>°.

S>° fu[° A–epf° ¡g°rkekÆ Ap°Nmu flu R>° [°
≈°[p Qu__u V$uA°_ip_ krl[_u ¡g°rkekÆ hjÆ
2060 ky^udp¨ 2/3 cpN Ap°Nmu NB li°. A_° hjÆ
2100 ky^udp¨ k¨`|ZÆ`Z° Ap°Nmu NB li°.

N¨Np°”u_p rldriMfp° ‚r[hjÆ 23 duV$f_p ]$f°
k¨L$p°QpB f¸p¨ R>°. Ap_p L$pfZ° N¨NpqL$_pf° hk_pfp
[°dS> N¨Np_p S>m Ap^pqf[ ∆hhphpmp `0 L$fp°X$
gp°L$p°_° `pZu_u [L$gua  cp°Nhhu `X$i°. BrfiX$e_
ı`°k qfkQÆ k¨ı\pA°  k°V°°$gpBV$ ‹pfp gu^°gp¨ rQ”p°
`f\u øepg Aph° L°$ 466 ¡g°rkekÆ_u kpBTdp¨
20%_p° OV$pX$p° \ep° R>°. Qu__u egp°  A_° ep¨N–k°
_]$u_° `pZu Ap`[u ¡g°rkekÆ ‚r[ hjÆ 7% _p ]$f°
Ap°Nmu flu R>°. ≈° `©’hu_y¨ [p`dp_ 20 k°._p° h^pfp°
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`pf L$fu S>i° `R>u [p° ¡g°rkekÆ M|b dp°V$p S>’\pdp¨
Ap°Nmu S>i°.

¡g°rkekÆ Ap°Nmu_° b_[p¨ [mphp°_p `pZu_p
r_L$pg_p fı[p `f L$epf°L$ bfa_u rigpAp° L°$ Afie
Ahfp°^ Aphu S>[p¨ lp°e R>°. Ap_p L$pfZ° A°L$ X°$d
S>°hy¨ ıhÍ$` b¨^pB ≈e R>° A_° S>epf° Ap Ahfp°^
lV°$ –epf° A°L$]$d dp°V$p `pep `f f°g  Aph° R>°.
_°`pm Aphu ]y$OÆV$_pAp°_y¨ cp°N b_[y¨ lp°e R>°.

A°riep_u kp[ dp°V$u _]$uAp° b∞˚`y”p, N¨Np,
¸yAp¨Nlp° (HuangHo) kv^y, d°L$p ¢N, kpghu_
A_° e¢N–k°dp¨ ¡g°rkekÆ_p Ap°Nmhp_u OV$_p 2
AbS> gp°L$p °_° dpV°$ `pZu A_° A_pS> ‚pr‡[_u
kdıep kSÆi°.

(1) kv^y _]$udp¨ 90% `pZu rldpge_p D√Q
riMfp° `f\u Aph° R>°. hjÆ 2080 ky^udp¨ Ap_p
L$pfZ° 70% `pZu_p° S>’\p° Ap°R>p° \B S>i°.

(2) N¨Np_p Sy>gpB - k‡V°$Ábf dpk_p ‚hpldp¨ 2/3
S>°V$gp° OV$pX$p° \i°. Ap_p L$pfZ°  `0 L$fp°X$ gp°L$p°
dpV°$ `pZu_p° ‚Ò `°]$p \i°. ]°$i_u 33% S>du_
dpV°$ tkQpB_p° ‚Ò k≈Æi°.

(3) hjÆ 20`0dp¨ b∞˚`y”p_p `pZu_p ‚hpldp¨ 14
\u 20%_p° OV$pX$p° \i°.

(4) d¬e A°riepdp¨ ¡g°rkekÆ Ap°Nmhp_p L$pfZ°
Ady]$qfep A_° ıepf]$qfep _]$u_p `pZu_p
S>’\pdp¨ `Z OV$ `X$i°, S>°_p L$pfZ°
DTb°qL$ı[p_ A_° L$TpL$ı[p_dp¨ tkQpB_p
`pZudp¨ OV$pX$p° \i°.

g°V$u_ Ad°qfL$pdp¨ `Z ¡g°rkekÆ Ap°Nmu flu
R>°. V≤$p°r`L$g A°fiX$k (Andes)_p 2`00 Qp°fk
qL$gp°duV$fdp¨ ¡g°rkekÆ Aph°gu R>° S>°_p° 70% cpN
`°Í$dp¨ A_° 20% cpN bp°guhuepdp¨ Aph°g R>°. `°Í$dp¨
¡g°rkekÆ_p° OV$pX$p° 20 \u 30 S>°V$gp° \ep° R>°.

]$qfepdp¨ `qfh[Æ_p°_u S>m ‚pr· `f Akf]$qfepdp¨ `qfh[Æ_p°_u S>m ‚pr· `f Akf]$qfepdp¨ `qfh[Æ_p°_u S>m ‚pr· `f Akf]$qfepdp¨ `qfh[Æ_p°_u S>m ‚pr· `f Akf]$qfepdp¨ `qfh[Æ_p°_u S>m ‚pr· `f Akf

hp[phfZ_y¨ DÛZ[pdp_ h^hp\u kpeL$gp°_,

V$pea}_, lqfL°$_ S>°hp [p°ap_p° h^y [uh∞[phpmp¨, h^y
Nr[hpmp¨ A_° h^y hfkp]$ kp\°_p¨ li°. ]$qfepB
Qæ$hp[p° ]$qfepdp¨\u S> E≈Æ d°mhu_° isº[ipmu
b_[p lp°e R>°. R>°âp¨ 30 hjÆdp¨ DÛZL$qV$b¨^
rhı[pfdp¨_p Qæ$hp[p°_u isº[ bdZu b_u R>°.
¡gp°bg hp°rdØN_u 80 V$L$p Nfdu ]$qfep° ip°ju g° R>°.
Ap_p L$pfZ° [°_p L$]$dp¨ h^pfp° \pe R>°. rhrh^
`qfh[Æ_p°_p L$pfZ° rhdp¨ rhrh^ gp°L$p°_° OZu
lpX$dpfu cp°Nhhp_u \i°.

(1) 34 L$fp°X$ 40 gpM gp°L$p° kpeL$gp°__u Akf
[m° Aphi°

(2) `2 L$fp°X$ 10 gpM gp°L$p° hfkp]$u f°g_p° cp°N
b_i°.

(3) 13 L$fp°X$ gp°L$p° ]y$ÛL$pm_p cp°N b_i°.

(4) 23 gpM gp°L$p° g°fiX$ ıgpBX$_p cp°N b_i°.

(5) Apq‰L$pdp¨ 2020dp¨ 7 L$fp°X$ `0 gpM\u 2`
L$fp°X$ gp°L$p°_° `pZu_p° ‚Ò k[phi°. 21du
k]$u_p A¨[° ]$qfep_u k`pV$u KQu Aph[p¨
]$qfepqL$_pfp_p Ap°R>u KQpBhpmp rhı[pfp°
Akf `pdi°. rh¤p[L$ Akfp°\u bQhp
GDP_p ` \u 10% MQÆ [°_u `pR>m L$fhp°
`X$i°.

(6) cpf[dp¨ Ly$g 23 b¨]$fp° `f kh£ Ap°a BrfiX$ep
‹pfp ]$qfep_p `pZu_u cf[u hM[_u k`pV$u
dp`hp_p N°S> d|L°$gp R>°. Ap°qfıkp  A_° `.
b¨Npmdp¨ ≈° 1 duV$f ]$qfep_p `pZu QY°$ [p°
17000 Qp°. qL$gp°duV$f rhı[pf X|$bu ≈e.
cpf[_p ]$qfepqL$_pfp_u ` gpM 71 l≈f
l°L$V$f S>du_ X|$bdp¨ ≈e A_° 71 gpM gp°L$p°_°
[°_u Akf \pe. NyS>fp[dp¨ 1 gpM 81 l≈f
l°L$V$f S>du_ X|$bdp¨ ≈e A_° [°_u Akf 4
gpM 41 l≈f gp°L$p° `f `X°$.

(L$gpBd°V$ Q°fiS>-¡gp°bg hp°rdØN k¨d°g_- ≈fiey.08)
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^fp_p°  ^_fk : (^_fk A°V$g° `pZu)
^f[u D`f_y¨ Ly$g `pZu A°V$g° hp[phfZdp¨,

c©`yõ$ D`f A_° c|NcÆdp¨ _uQ°_y¨ `qfsı\r[ Apr^_
÷Ìe A_° A÷Ìe ıhÍ$`° fl°gy¨ `pZu.

`©’hu D`f_y¨ Ly$g `pZu 100% R>° [° Ap¨L$X$pdp¨
Apif° 136 L$fp°X$ ^_ L$u.du. R>°.

MpÍ$¨ `pZu  :  132 L$fp°X$ O_ L$u.du.

duWy¨$ `pZu  :   4 L$fp°X$ O_ L$u.du.

(S>°dp¨\u  Ly$g h`fpieyL$[ duWy¨$ `pZu aL$[
0.65% S> R>°.)

h`fpieyL$[ duWy¨$ `pZu ^f[u D`f [\p ^f[u
A¨]$f R>° [°.

- 0.013%  cy`©õ$ S>m.

- 0.006 % k`pV$u kp\°_p° R>uR>fp° c°S>.

- 0.31 % 800 duV$f ky^u_y¨ c|NcÆ S>m.

- 0.31 % 800 duV$f _uQ°_y¨ c|NcÆ S>m.

A°V$g° L°$ c©`yõ$ D`f ]°$Mp[y¨ duWy¨$ `pZu aL$[
1.0% R>°. S>epf° c|NcÆ S>m 22.0% R>°.

^f[u_p Ly$g duW$p `pZu_u D`gsÂ^dp¨ ApS>°
”Z ÏeqL$[Ap°dp¨ b° ÏeqL$[Ap°_° kyfrn[ S>m D`gÂ^
R>°. S>epf° k¨`|ZÆ duW$p S>m_u D`gsÂ^ [p° ]$f `p¨Q
ÏeqL$[Ap°dp¨, A°L$ S> ÏeqL$[_° R>°.

c|NcÆ_y¨ S>m cp\y¨ :
S>du_ k`pV$u\u _uQ° c|NcÆdp¨ 1600 duV$f

ky^udp¨  `pZu_u k¨N∞lu[ rı\r[.

- c°S> ıhÍ$`° h_ı`r[_° dm[y¨ `pZu.

- c|NcÆdp¨ hp[phfZ_p ]$bpZdp¨ `f¨[y S>’\p
flu[ `pZu.

❖❖❖❖❖ L$Zp°_p `©õ$[pZ bmdp¨ `pZu.

❖❖❖❖❖ L$Zp° h√Q° NyÍ$–hpL$jÆZ R>[p¨ Nq[ flu[ `pZu.

❖❖❖❖❖ L$Zp°_p ≈°X$pdp¨ kpd|rlL$ `©õ$[pZ Ap^pqf[
`pZu.

❖❖❖❖❖ V$u`p flu[ S>’\pdp¨ fl°gy¨ `pZu.

❖❖❖❖❖ Ap°R>u JX$pBA° hp[phfZdp¨ ]$bpZ _uQ° k`pV$u
^fph[y¨ `pZu.

❖❖❖❖❖ b° Ac°¬e `X$ h√Q° ]$f_p A¨[f°\u S>L$X$pe°gy¨  ıhe¨
]$bpZdp¨ hl_ \[y¨ `pZu.

S>° `pZu_p° S>’\p° 800 duV$f ky^udp¨ Ly$g duW$p `pZu_p
11%_p ‚dpZdp¨ R>°.

∆h_ D`ep°Nu Mr_S> L$p°gkp° A_° Mr_S> [°g R>°.

"`f¨[y'

∆h_ ∆rh[ fpMhp Ad|Îe Mr_S>  `pZu R>°.

"kyfrn[ c|NcÆ S>m, `epÆe flu[ ıhpı’e S>m'

lpg_u S>m kdıepAp° S>°hu [dpd `rfrı\r[
dp_hk∆Æ[ R>°. S>°\u 19du k]$u_p A^ÆL$pm `R>u
Ly$]$f[u æ$ddp¨ Arhf[ a°fapf ]°$Mpep R>°. hfkp]$u
rhjd[p `Z `epÆhfZ_u Akd[p°g, r_rdÆ[ rhjd
sı\r[_p  `qfZpd°  Ecu \B R>°.

kfm kdS|>[u A°hu L$fpe R>° L°$, Arhh°L$u `pZu_p
h`fpi\u `pZu_y¨ bpsÛ`ch_ A_° ı\mp¨[f h^pf°
\ey¨ R>°.

S>m bQph Arcep_ ip dpV°$ ?
❖❖❖❖❖ c|NcÆ S>m D`gsÂ^\u 800 duV$f ky^udp¨ 0.31

% S> R>°. [°dp¨ `Z AX$^u dp”pdp¨ kyfrn[ S>m R>°.

❖❖❖❖❖ c|ı[f fQ_p Ly$]$f[° rhrh^ b_phu R>°. S>°dp¨ X$p¨N
∆âpdp¨ 1% c|NcÆ S>m D`pX$ R>° R>[p¨ D_pmp dpV°$
AR>[ cp°Nh[p°  rhı[pf R>°.
Np¨^u_Nf rS>âp° 189% c|NcÆ S>m D`pX$-
h`fpidp¨ dp°Mf° R>° R>[p¨ S>Í$qfep[ kpd° AR>[
h[pÆe R>°.

❖❖❖❖❖ k¨eyL$[ fpÙ≤$k¨O_u D`pX$ depÆ]$p 40 %_u kp`°ndp¨
NyS>fp[_p 21 rS>âp cedyL$[ _\u.

❖❖❖❖❖ 1660 qL$gp°duV$f gp¨bp ]$qfepqL$_pfp_u 32,000
Qp°fk qL$gp°duV$f S>du_dp¨ ]$qfepB Mpfpi ApNm
h^u R>°. Apif° 20 qL$gp°duV$f ky^u_u ]$qfep
qL$_pfp_u S>du_ ky^u Mfpi `lp¢Qu R>°.

❖❖❖❖❖ L$√R> ∆âpdp¨ 300 du.du. (12 HQ) hfkp]$
hjÆ_p 16 q]$hkdp¨ `X°$ R>°. S>epf° X$p¨N rS>âpdp¨
2000  du.du. (80 HQ) hfkp]$ `X°$ R>° [°d R>[p¨
b¨_° rS>âp_p OZp Npdp° dpV°$ D_pmpdp¨ `pZu_p
V°$fiL$f  ]$p°X$phhp `X°$ R>°.

�	�������������� ...............  �
������
���
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❖❖❖❖❖ R>°âp 76 hjÆdp¨ ]y$ÛL$pm_u `qfsı\q[ 23 hM[
Aphu A_° N¨cuf ]y$ÛL$pm_u `qfrı\r[ 11 hM[
Aphu R>°. [°\u ]$iL$pdp¨ 3 \u 4 hjÆ `pZu_u
AR>[_p ApÏep R>°.

❖❖❖❖❖ R>°Îgp 100 hjÆ_p Br[lpkdp¨ hfkp]$ 700
du.du._u _∆L$_u kf°fpidp¨ NyS>fp[_° d˛ep° R>°.
`f¨[y Ar_erd[[p, rhı[pf A_° ‚dpZ Ar_rÚ[
b_u Nep R>°. AR>[ Ïehı\p L$`fu  b_u R>°.

❖❖❖❖❖ 2` rS>âpAp° `•L$u_p 24 rS>âpAp°dp¨ dl—d c|NcÆ
S>m D`pX$\u S>’\p° OV$Èp°, Ap°R>p-h^[p ‚dpZdp¨
`pZu_u NyZh—p bNX$u R>°.

❖❖❖❖❖ 80% fp°Np° ‚]|rj[ S>m\u \[p lp°hp\u  iyŸ `pZu
d°mhhp hfkp]$u `pZu_p° k¨Qe, k¨N∞l A_° qfQpS>Æ
L$fhp° AphÌeL$ _° [p[u S>Í$qfep[ R>°.

❖❖❖❖❖ dl°kpZp rS>âpdp¨ c|NcÆ S>m V$fkuefu, N°k A_°
Ap°Bg_p D`f_p cpNdp¨\u S> d°mhu iL$pe. S>°_u
depÆ]$pAp° Ap°m¨Nu iL$pe _lv. L$√R> rS>âp_p
depÆq]$[ duW$p `pZu_p d¬e rhı[pfdp¨, duW$p S>m
D`gsÂ^_u JX$pB_u depÆ]$pAp°_y¨ Dâ¨O_ L$V$p°L$V$u
k∆Æ iL°$ R>°.

❖❖❖❖❖ rh k¨ı\p "eyr_k°a'_p °[`”_p [pfZp°dp¨
21du k]$u_u iÍ$Ap[dp¨ Ly$g `pZu_u dp¨N
(26 O_ L$u.du.) kpd° 202`dp¨ `pZu_u k¨crh[
dpN (`3 O_ L$u. du.) b_i°.
S>epf° [° kde° _dÆ]$p S>m, `©õ$ S>m A_° c|NcÆ
S>m dmu Ly$g ‚p· S>mfpri (41.2` O_ L$u.du.)
li°. [° kde° 11.7` O_ L$u.du._p S>m S>’\p_u
Mp°V$ `X$i°.

crhÛe_p [pfZp° Ap`Zu kpd° R>° –epf°
≈N©r[_u A°L$ S> q]$ip MyÎgu R>° A_° [° R>° hfkp]$u
S>m_p° Of Ap¨NZ° S>m k¨N∞l.

"A°L°$ b_phu  R>° ]y$r_ep, bu≈A° bNpX$u R>°
]y$r_ep.'

S>m bQph_p° d_° ape]$p° :
S>m bQph A_° qfQpS>Æ \hp\u ÏeqL$[N[ ape]$p°

[p° R>° S>.  [°_p L$f[p¨ `Z h^pf° kpdyrlL$ ape]$p° \hp_p°
R>°. qfQpS>Æ  dpfa[° c|\cÆ ^fphp\u kp•\u dp°V$p° ape]$p°
[p° crhÛe_u ALy$]$f[u Apa[dp¨\u bQhp_p° \i°.

❖❖❖❖❖ d°sºkL$p° il°fdp¨ c|NcÆ S>m_p depÆ]$p D`pX$\u
1938_p hj£ 130 Qp°fk duV$f_p° rhı[pf 9 duV$f

A°V$g° L°$ Apif° 30 a}V$ ^f[u b°ku S>[p¨,  lh°
c|NcÆdp¨ S>m  L$V$p°L$V$u dpV°$ S> riMpdZ dm[p
il°f_° kyfrn[ L$fhpdp¨ ApÏey¨ R>°. ≈`p__u V$p°qL$ep°
A_° Ap°kpL$p il°fp°dp¨ `Z A_yæ$d° c|NcÆ S>m_p
Dg°QpB S>hp\u  1920 A_° 1928_p hj£ 10
azV$\u 1` azV$ ky^u ^f[u b°ku S>hp_u OV$_pA°
[¨”_°  k≈N L$fu ]$u^y¨ R>°.
Ad°qfL$p_p kp¨[pL$gp°i A_° kp_-≈°L$hu_ `Z
c|NcÆ AhL$piu rı\r[A° S>du_ ^ku  S>hp_u
c|[L$pm_u OV$_pdp¨\u `kpf \ep R>°.

❖❖❖❖❖ S>du_ D`f k¨N∞ql[ S>m S>’\pdp¨\u 40 % \u
`0%  ky^u bpsÛ`ch_ `pZu Nydphhy¨ `X°$ R>°. S>°
qfQpS>Æ dpfa[° S>du_dp D[pfhp\u bdZu S>m
bQ[ iL$e b_i°.

❖❖❖❖❖ c|NcÆ S>m bQph\u k¨N∞rl[ S>’\pdp¨ h^pfp° \i°,
S>°_p L$pfZ° `pZu_p g°hg  D`f Aph[p¨ rhS>mu\u
Qpg[p `¨`p°dp¨ dp°V$u  rhS>bQ[ \i°.
Ly$]$f[u hfkp]$u `pZu_u bQ[\u fpÙ≤$_u rhS>-
k¨`r—dp¨ bQ[ L$fu iL$pi°. S>°_u ku^u  Akf rhS>
D–`p]$_ MQ£_u bQ[dp¨ `qfZdi°.
Ly$]$f[u k¨`r— bQ[\u fprÙ≤$e k¨`r—_u bY$[u_u
q]$ip M|gi°.

S>m bQph_u fu[p° :
hfkp]$u S>m k¨Qe, k¨N∞l A_° qfQpS>Æ dpV°$

dl–h_u ”Z `Ÿr[ `•L$u_u rhı[pf A_° S>Í$qfep[
A_yÍ$` qhrh^ fu[p°_p° Adg L$fu iL$pe.

(1) Í$rY$N[ fu[p° (2) rb_-Í$qY$N[ fu[p°(3) sı\r[ -
kdÍ$` fu[p°.

Ly$]$f[°  Ap`°gp hfkp]$_p° ape]$p° :
NyS>fp[_u ^f[u_p° rhı[pf Apif° 1,96,000

Qp°fk qL$gp°duV$f `Z NZuA° A_° JQpB [\p Y$p°mph
k`pV$u rhı[pf_p° kdph°i L$f[p¨ hfkp]$u k¨`LÆ$ rhı[pf
Apif° [°_p\u ”Z NZp° \B iL°$ R>°.

NyS>fp[_p° Apif° hfkp]$ 711 du. du._p° A¨]$pS>
R>°. `f¨[y 6 gpM Qp°fk qL$gp°duV$f k`pV$u D`f_u
NZ”u dpV°$ `00 du. du.  (0.5) `Z gBA°  [p° Ly$g
`pZu 6 gpM Qp°fk qL$. du. = 6 L$fp°X$ l°L$V$f =
60000 L$fp°X$ O. du.

1 l°L$V$f hfkp]$u S>m_u qL≠$d[  = 10,000 Í$r`ep.

lh° ≈° 70% \u 7` %  hfkp]$u `pZu `Z



rhop_hpZuhjÆ : 7        km¨N  A¨L$ : 26 A°r‚g-S|>_  2008   A¨L$-2

��

S>epf° ]$qfepdp¨ [°dS> Afie” hlu ≈e –epf°  Apif°
4`0 AbS> Í$r`ep_p `pZu_u qL≠$d[_y¨ _yL$ip_ \pe,
S>° Mp°V$kl_  \pe [°hu  _\u.

S>m Qæ$

Ly$]$fr[ A_° L©$r”d qfQpS>Æ  kfMpdZu :
kdy÷dp¨\u hp]$m b_u S>du_ D`f hl°Z b_° R>°.

hl°Z Í$`° _]$uAp° `pZu ]$qfepdp¨ W$pgh° R>°.
dp_h h√Q° _\u Aph[p° dpV°$ Ap Ly$]$f[u ‚qæ$ep

hjp£\u b_[u flu R>°.
hfkp]$ S>epf° Aph° R>° –epf° `p°Zp cpN_y¨ `pZu

]$qfepdp¨ hfku aL$[ 2`% S> S>du_ D`f hp]$mp°
hfkp]$ gph° R>°.

S>du_ D`f `X$[p hfkp]$dp¨\u 3.7`%
hp[phfZdp¨ S> ip°jpe R>°  A_° 3.7`% S>du_ D`f_p
hl°Zdp¨\u bpsÛ`ch_Í$`° NydphuA° R>uA°.  h^°gp
17.`%dp¨\u ≈° dp_h ‚e–_° S>m fp°L$hpdp¨ _\u
Aph[y¨ –epf° 10.` % hfkp]$u S>m ]$qfepdp¨ cmu ≈e
R>°. h^°gp S>mdp¨\u Ly$]fr[ k¨≈°Np°dp¨ cyNcÆ S>m Í$`°
fuQpS>Æ \pe R>°. A_° h_ı`r[ [°_p S>Í$qfep[_y¨ d°mhu
g° R>°. Ly$]$f[ 100% hfkp]$_y¨ r_dpÆZ L$f° –epf° aL$[
`% S> cyNcÆ S>m Í$`° Ly$]$f[u `qfsı\r[dp¨ dm° R>°.

lh° `pZu fp°L$hpdp¨ Aph° –epf° 3.7`%
hp[phfZdp¨ ip°jpe A_° k¨N∞ql[  S>mdp¨\u 6.`0%
bpÛ`uch__p L$pY$u _pM[p k¨N∞rl[ `©õ$S>m_p° qfQpS>Æ
S>m_p° A°d b¨_° ape]$pÍ$`° Apif° 1` % dm° R>°.

S>° kprb[ L$f° R>° L°$ k¨Qe, k¨N∞l A_° qfQpS>Æ_u
L$p°B`Z `¬^r[ A`_phhpdp¨ Aph° [p° Ly$]$f[u hl°[p
hfkp]$u S>m L$f[p¨ ”Z NZp° A°V$g° L°$ `%_p ape]$p_°
1` % b_phu iL$uA° R>uA°.

frhfi÷_p\ V$pNp°f° L$¸y¨ R>° L°$ " _hy¨ `°]$p \[y¨ bpmL$
Ó¬^p gB Aph° R>°, lh° Ap`Z° Ap`Zp `N D`f
Ly$lpX$p° _ dpfuA°'
Of_u R>[_p° hfkp]$ Ofdp¨ :

dp_h klS> ıhcph R>° L°$ `l°gp¨ `p°[p_p gpc_ÿ

L¨$BL$ dm° [°d R>° L°$ _lu [°_p° rhQpf L$f[p° lp°e R>°. [°\u
`p°[p_p Ofdp¨ hfkp]$u `pZu_p° k¨Qe A_° k¨N∞l L$fu [dp°
[dpfp Of_p [dpd kÊep°_ÿ ıhpı’e crhÛe OX$u iL$p° R>p°.
(1) hfkp]$u iyŸ _uf, ∆h_ Qgph° sı\f
(2) ıhpı’e `p°[p_p lp\°, hfkp]$u S>m kp\°
(3) Ap` kdp_ bm _lu, d°O kdp_ S>m _lu
(4) hjpÆ_p `pZu ∆h\u kpQhp°, S>du_dp¨ hpmu
_mdp¨ ≈mhp°.
(`) Of kS>m, A° S> kbm
R>[_p hfkp]$u S>m_p ape]$p
(1) il°fuL$fZ_p rhL$pk_° gu^° hfkp]$u S>m_p°

Ly$]$f[u rfQpS>Æ k¨crh[ S> _\u, –epf° R>[_p
hfkp]$u `pZu_p° k¨N∞l A° kyep°¡e rhL$Î` R>°.
h^pfp_p hfkp]$u `pZu_p fuQpS>Æ dpV°$ `Z
Ap°R>u S>¡ep_p° h`fpi k¨crh[ R>°.

(2) hfkp]$u S>m NV$f gpB__p ≈°X$pZdp¨ hl°i°
A\hp hphpTp°X$p_u Ly$X$uAp° dpfa[° hlu S>i°.
S>°_°  bQphu D`ep°Np¨ gB iL$pe.

(3) bp¨^L$pd_u NuQ[pdp¨  `yf_u sı\r[ r_hpfu
iL$pi° A_° cyNcÆ S>mdp¨ h^pfp° L$fu iL$pi°.

(4) hfkp]$u S>m ky`p√e lp°hp\u A_° ∆hpœ¨ dyL$[
lp°hp\u Apfp°¡e ‚]$ R>°.

(`) agp°fpBX$ A_° _pBV≤°$V$hpmp rhı[pfdp¨ `uhp_y¨
iy¬^  `pZu `yÍ$ `pX°$ R>° [\p qfQpS>Æ\u c|NcÆ
S>mdp¨ [°_u dp”pdp¨ OV$pX$p° L$f° R>°.

(6) hfkp]$u S>m_p° rhi°j ape]$p° R>° L°$ [°
S>Í$qfep[hpmu S>¡epA° k¨N∞l L$fhpdp¨ Aph° R>°
A_° S>Í$qfep[ kde° dp¨N dyS>b D`ep°Ndp¨ gB
iL$pe R>°.

(7) R>[ hfkp]$u S>m_u k¨N∞l fQ_p kp]$u A_° Ap°R>u
MQpÆm R>° S>°_° dpL£$V$_p iy¬^ S>m_p kp`°ndp¨
da[ ıhpı’e_u Qphu kp\° NZphu iL$p° R>p°.

(8) ]$qfepL$p¨W$p_p Npdp° dpV°$ Ap `Ÿq[\u Ad©[
d°mhhp kdp_ D`gsÂ^ R>°.

(9) cyNcÆ S>m_u NyZh—pdp¨ ky^pfp° L$f° R>° A_°
S>•rhL$ AiyqŸ cmhp\u rb_`uhpgpeL$ b_°gp
`pZu_° ky^pf° R>°.

(10) dpV$u_p rhı[pfdp¨ c°S>_y¨ `pZu ≈mhu fpMu
r[fpX$p° `X$[u AV$L$ph° R>° [°\u dL$p__p `pep
kyfqn[ fl° R>°.

(NyS>fp[ S>gk°hp [pgud k¨ı\p_p kp•S>fie\u)
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(1) au_p°Îa\°gu_ k|QL$_p° D`ep°N L$ep ‚ep°Ndp¨
L$fhpdp¨ Aph° R>° ?

(2) Q¨÷ `f kp• ‚\d D[fZ L$f_pf dp_hu L$ep°
l[p° ?

(3) qL$X$_u_u fQ_pdp¨ L$p°\mu S>°hu k¨fQ_p_°
L$ep _pd° Ap°mMpe R>° ?

(4) NpS>fdp¨ dyøe [–h L$ey¨ R>° ?

(`) d°¡g°h V≤ ° $__u TX$` L°$V$gu  R>° ?

(6) Ap^pftb]y$_u Apk`pk dyL$[`Z° afu iL°$
[°hp dS>b|[ ]¨$X$_° iy¨ L$l°hpe ?

(7) æ$p°rded, ApeÆ_ A_° r_L$g_u rdÓ^p[y L¨$B R>° ?

(8) ka°]$ f¨N_p OV$L$ f¨Np°dp¨\u L$ep f¨N_p
‚L$pi_y¨ hæ$uch_ dl[d lp°e R>° ?

(9) r`[f¨S>L$÷Ïep°_p S>dp \hp_p L$pfZ° L$ep° fp°N
\pe R>° ?

(10) �����L$p°_y¨ Aœky” R>° ?

(11) \dp£k°V$vN ‡gprıV$L$ L°$ S>° kpdpfie fu[°
hpkZp° (X$u_f k°V$k) b_phhpdp¨ h`fpe
R>°, [°_° L$ey¨ ‡gprıV$L$ L$l°hpe R>° ?

(12) ]$ludp¨ L$ep° A°kuX$ lpS>f R>° ?

(13) ApNp£_ L°$hp ‚L$pf_p° hpey R>° ?

(1$4) by^ N∞l_u L$np_u r”ƒep `©’hu_u L$np_u
r”ƒep L$f[p¨ dp°V$u R>°, kpQy¨ L°$ Mp°V$y ¨ ?

(15) ‚p°V$u__p rhrh^  OV$L$ A°L$dp° L$ep _pd°
Ap°mMpe R>° ?

(16) `°V≤$p° fkpeZdp¨ ÷phL$ [fuL°$ iy¨ h`fpe R>° ?

(17) S>° ÏeqL$[_p Aplpfdp¨ dL$pB dyøe lp°e [p°
[°hu ÏeqL$[Ap°dp¨ L$ep° fp°N \hp_u k¨cph_p
fl° R>° ?

(18) Aœ rhıap°V$L$_p ‚ep°Np° ]$fÁep_ a°gp[p
qL$fZp° - rhqL$fZ_y¨ dp`_ i°dp¨ L$fhpdp¨
Aph° R>° ?

(19) fpÙ≤$ue rhop_ q]$hk_u DS>Zhu L$ep
h•opr_L°$ Ap`°gp _p¢^`p” apmp_u ep]$dp¨
L$fhpdp¨ Aph° R>°.

(20) Ap`_p L$ep L$p¨X$p `f Ap¨NmuAp° d|L$u_° Ap`Z°

rhop_ sºhT

_k_p ^bL$pf A_ychu iL$uA° R>uA° ?

(21) _pBV≤$p°S>_ Ap°qL$kS>__u lpS>fudp¨ kmN° R>°
–Èpf° iy¨ b_ph° R>° ?

(22) Aph[Æ L$p°Ù$L$dp¨ � i°_u k¨op R>° ?

(23) `©’hu_u Jdf A¨]$pS>hp L$B `¬^r[ D`ep°N
L$fhpdp¨ Aph° R>° ?

(24) Ap°\p£`°qX$L$ kS>Æfudp¨ ∆‡kd (rQfp°X$u)dp¨\u
b_[p L$ep `]$p\Æ_p° D`ep°N L$fhpdp¨ Aph° R>° ?

(2`) A°L$ N∞pddp¨ L°$V$gp rdguN∞pd \pe ?

(26) L°$rgX$p°ıL$p°`_u  fQ_pdp¨ ”Z°e Afukp L°$V$gp
A¨i_p  M|Z° Np°W$hp°gp lp°e R>° ?

(27) `pZu k¨ep°S>_ R>° L°$ rdÓZ ?

(28) A°rkqV$L$ A°rkX$_° kpdpfie fu[° L$ep _pd°
Ap°mMhpdp¨ Aph° R>° ?

(29) Akdp_ rh¤y[cpfp° h√Q° iy¨ \pe R>° ?

(30) L$ep ‚L$pf_u ‚qæ$ep ]$frdep_ Nfdu (DÛdp)
R|>V$u `X°$ R>° ?

(31) fp°L°$V$ fieyV$__p ....r_ed ‚dpZ° L$peÆ L$f° R>° ?

(32) fL$[L$Zp°dp¨ ludp°¡gp°bu_ Ap°Ry> ¨ lp°e [p°  L$ep°
fp°N \B iL°$ R>° ?

(33) ∆hpœ¨ (b°L$V°$qfep) duW$p_p¨ ÷phZdp¨ rhL$ku
iL$[p _\u [°_y¨ L$pfZ iy¨ R>° ?

(34) ���_y¨ `yÍ$ _pd iy¨ R>°

(3`) k|eÆ‚L$pi [p`dp_ kpd°_p fnZ dpV°$_p
kp^_p° b_phhp L$ep ‚L$pf_p L$pQ_p° D`ep°N
L$fhpdp¨ Aph° R>° ?

(36) hæ$Afukp_u L°$fi÷ g¨bpB hæ$[pr”S>ep_u
kfMpdZu L°$V$gu lp°e R>° ?

(37) Mp°fpL$dp¨ Apep°X$u__u AR>[_p L$pfZ° Lep°
fp°N \pe R>° ?

(38) L$ep ‚L$pf_p f°kp_p° D`ep°N  ifuf_u
A¨[:fQ_p_u [`pk dpV°$ h`fp[p A°fiX$p°
ıL$p°`_u k¨fQ_pdp¨ L$fhpdp¨ Aph° R>° ?

(39) rh¤y[ AhplL$p° bu≈ L$ep _pd° Ap°mMpe R>° ?

(40) Ly$]$f[_p ap°ıafk_p Aœdp¨ L°$V$gp
`fdpœAp° fl°gp R>°.
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(41) S>epf° ‚L$pi_p kdp¨[f qL$fZp° MfbQX$u
k`pV$u `f Ap`p[ \pe R>° A_° `fph[Æ_ `pd°
R>°. –epf° [°hp `fph[Æ__° iy¨ L$l° R>° ?

(42) L$ep Afukp_p° D`ep°N hpl_p°_p kpBX$ ¡gpk
[fuL°$ \pe R>° ?

(43) hp[phfZ_y¨ ]$bpZ dp`hp L$ep kp^__p°
D`ep°N \pe R>°.

(44) `pL$_p R>p°X$ rkhpe DNu _uL$m[u rb_S>Í$fu
h_ı`r[_° Ap`Z° L$ep _pd° Ap°mMuA°
R>uA° ?

(4`) AplpfL$X$u_p¨ bu∆`p°jL$ Ó°Zudp¨ L$p°Z
Aph° R>° ?

(46) A°qf\∞p°kpBV$k _pd_p Í$r^f_p L$Zp°_° bu≈
L$ep _pd° Ap°mMhpdp¨ Aph° R>° ?

S>hpbp° : S>hpbp° : S>hpbp° : S>hpbp° : S>hpbp° : (1) [V$ı\uL$fZ (2) _ug ApdÆıV≤$p¢N (3) bpDd°_ L°$‡keyg (4) L°$fp°V$u_ (`) `00 L$u.du. /L$gpL$ (6)
D√Qpg_ (7) ıV°$_g°k ıV$ug (8) ≈¨bgu (9) L$dmp° /≈°fiX$uk (10) _pBV≤$p°S>_ `°fiV$p°LkpBX$ (11) d°g°dpB_ (12)
g°qL$V$L$ A°rkX$ (13) Dd]$p (14) Mp°Vy¨$ (1`) A°rd_p° A°rkX$ (16) _°‡\p (17) `°gpN∞p (18) fp°fiS>_ (19) X$p°.ku.hu.
fpd_ (20) X$pbp (21) _pBV≤$p°S>_ `°fiV$p°L$kpBX$ (_pBV≤$p°S>_ Ap°L$kpBX$k) (22) `p°V°$ried (23) f°X$uep° d°V≤$uL$ X°$qV≠$N
`¬^r[  (24) ‡gpıV$f Ap°a `°qfk (2`) 1000 (26) 60

0 
(27) k¨ep°S>_ (28) rh_°Nf (29) ApL$jÆZ (30) ]$l_qæ$ep

(L$Ábfii_) (31) ”u≈ (32) `p¨Xy$fp°N (33) Ap°ıdp°qV$L$ ‚°if (34)  Bg°L$V≤$p°_ L$pqXÆ$ep°N∞pd (35) ap°V$p°æ$p°rdL$ L$pQ (36)
AX$^u (37) Np°BV$f (38) Ap°‡V$uL$g apBbf / ‚L$pie f°kp  (39)  Bfiıeyg°V$f (40) 4 P4 (41) Ar_erd[ `fph[Æ_
(42) brlÆNp°m Afukp_p° (43) b°fp°duV$f (44) t_]$Z (45) [©Zplpfu (46)  fL$[L$Zp°
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Ap`Z° ≈ZuA° R>uA° L°$ Ap`Zp
k|eÆd¨X$mdp¨ k|eÆ A° A°L$ d¬ed L$]$_p° [pfp° R>°
A_° [°_u Apk`pk ApW$ N∞lp°, gOyN∞lp° `p°[p_u
r_rÚ[ L$npdp¨ af° R>°...Ap b^p... `]$p\p£dp¨\u `©’hu
S> A°L$ A°hp° N∞l R>° L°$ S>°_u `f k∆h...k©rÙ$....
rhL$k°gu R>°.

`©’hu_p° rhjyhh©—ue Ïepk Apif° 12756
qL$gp°duV$f R>°. `©’hu ^y∞hp° `pk°\u Q`V$u A_°
rhjyhh©— `pk°\u kl°S> D`k°gu R>°. Ap `f\u L$lu
iL$pe L°$ `©’hu_p° Ïepk b^u S> S>¡epA°\u kfMp°
_\u `©’hu `p°[p_u ^fu `f 23 L$gpL$ A_° `6
rdr_V$dp¨ A°L$ ^fu c∞dZ `yÍ¨$ L$f° R>°, S>epf° k|eÆ_u
Apk`pk `qfæ$dZ_p° kde 365.25 q]$hk R>°.

`©’hu_u ^fu 22.`0_p M|Z° _d°gu R>°. `©’hu
`p°[p_u ^fu `f af[u lp°hp\u `©’hu `f fp[ A_°
q]$hk \pe R>°. `©’hu_p° S>° cpN k|eÆ_u kpd° lp°e, [°
cpNdp¨ q]$hk A_° S>° cpN k|eÆ_u rhÍ$¬^ q]$ipdp¨
lp°e –ep¨  fp[ lp°e R>°.

`©’hu `f L$pÎ`_uL$ L$LÆ$h©—, rhjyhh©— A_°
dL$fh©— L$Î`hpdp¨ ApÏep R>°. rhjyhh©— A° Np°gL$_p°
(`©’hu_p°) kp•\u dp°V$p° `fuO R>°. rhjyhh©— `f k|eÆ_p¨
qL$fZp° ku^p `X°$ R>°. S>epf° L$LÆh©— A_° dL$fh©— `f
Ap qL$fZp° ”p¨kp `X°$ R>°. [°\u rhjyhh©—_u
ApSy>bpSy>_p rhı[pfdp¨ k|eÆ_u Nfdu Myb S> gpN° R>°
A_° S>°d rhjyhh©—\u ]|$f ≈e [°d [°d Nfdu OV$hp
gpN° R>°.

`©’hu dyøe Qpf ı[fp°_u b_°gu R>°. S>°dp¨
kp•\u A¨]$f_p cpN_y¨ (L°$fi÷)_y¨  [p`dp_ M|b S> E¨Qy
lp°e R>°. S>°d L°$fi÷\u ]|$f \B_° [°d [p`dp_ æ$di:
OV$[y¨ ≈e R>°. `©’hu_p¨ kp•\u D`f_p ı[f L°$ S>ep¨
k∆h k©rÙ$ R>° [°_u ≈X$pB Apif° 35-40 qL$.du._u
R>°. `©’hu_u k`pV$u `f OZu S>¡epA° MpX$p-V°$L$fp
Aph°gp lp°e R>°. [°\u Ap ı[f_u ≈X$pBdp¨ \p°X$p° OZp°
[aph[ fl° R>°.

 `©’hu_u k`pV$u  `f Apif° 75% cpNdp¨
`pZu A_° 25% cpNdp¨ S>du_ Aph°gu R>°. `pZu_p°
cpN dyøe–h° `p¨Q dp°V$p dlpkpNf\u b_°gp° R>° A_°
bu≈ _p_p kdy÷p°, _]$uAp°, [mph hN°f° Aph°gp R>°.
S>epf° S>du__p° cpN dyøe–h°  kp[ M¨X$p°\u b_°gp° R>°.
Ap rkhpe OZp¨ V$p`yAp° `Z Aph°gp R>°.

Ap`Zu `©’hu   (EARTH)

`©’hu `f  ]$f°L$ S>¡epA°  cp•r[L$
`qfsı\r[Ap° Sy>]$u Sy>]$u lp°e R>°. S>°dL°$ L$p°BL$ S>¡epA°
fZ lp°e,  _]$u, `lpX$, MuZ, S>¨Ng, hN°f° S>°hu
`qfsı\r[Ap° lp°e R>°. `©’hu_p ApL$pf_° gu^° A_° Ap
b^u `qfsı\r[Ap°_° gu^° ]$f°L$ S>¡epA° [p`dp_
AgN - AgN lp°e R>°. [°\u `©’hu_y¨ kf°fpi [p`dp_
_L$L$u L$fhpdp¨ ApÏey¨ R>°. L°$ S>° 150C S>°V$gy¨  R>°.

`©’hu_u k`pV$u\u D`f_p cpN_° hp[phfZ
L$l° R>°. Ap hp[phfZ rhrh^ ı[fp°_y¨ b_°gy¨ R>°.
`©’hu_y¨ hp[phfZ 80 qL$.du._u KQpB ky^u
rhı[f°gy¨ R>°. Ap hp[phfZ dyøe–h° S>gphfZ,
d©]$phfZ, hp[phfZ S>°hp cpNp°dp¨ rhcp∆[ \pe R>°.
Ap hp[phfZdp¨ hpeyAp°, ^|m_p fSL$Zp°,
Ape_uL$fZ \e°gp `fdpœAp°, `pZu_u _p_u by¨]$p°
hN°f°  Aph°gp lp°e R>°. hpeydp¨ kp•\u h^y ‚dpZ
_pBV≤$p°S>__y¨ R>° L°$ S>° 78 V$L$p S>°V$gy¨ lp°e R>°. 21 V$L$p
Ap°qL$kS>_ hpey,  0.03 V$L$p L$pbÆ_  X$pep°L$kpBX$
hpey A_° bpL$u_p cpNdp¨ Afie hpeyAp° Aph°gp R>°.

`©’hu_° A°L$ Ly$]$f[u D`N∞l R>°. S>°_° Ap`Z°
Q¨÷ [fuL°$ Ap°mMuA° R>uA°. Q¨÷_° `©’hu `f\u ≈°[p
[° rhrh^ L$mpAp° ]$ipÆh° R>°. Q¨÷_p° `qfæ$dZ A_°
`qfc∞dZ_p° kde A°L$ kfMp° R>°. [°_° L$p°B`Z
‚L$pf_y¨ hp[phfZ _\u. [°\u [°_u  k`pV$u `f _p_p-
dp°V$p MpX$pAp° ≈°hp dm° R>° L° S>°_° "æ$≤V$kÆ$' L$l°hpdp¨
Aph° R>°. Ap MpX$pAp°  DÎL$pAp°_p A\X$phhp\u
A\hp ƒhpmpdyMu lp°hp\u  \pe R>°. `©’hu `f Aphp
MpX$pAp° ≈°hp dm[p _\u. L$pfZ L°$ `©’hu OÀ$
hp[phfZ ^fph° R>°. DÎL$pAp° S>epf° Ap hp[phfZ_p
k¨`LÆdp¨ Aph° R>° –epf° hp[phfZ  A_° DÎL$p h√Q°_p
OjÆZ_° L$pfZ°  kmNu EW°$ R>° A_° [°_u fpM \B ≈e
R>°. Ap kmN[u DÎL$p Ap`Z° `©’hu `f "Mf[p [pfp$'
ıhÍ$`° ]°$Mpe R>°.

`©’hu `f S> dp”  k∆h k©rÙ$ rhL$k°gu R>°.
bu≈ N∞lp° `f l∆ ky^u [°_p Ası[–h_p `yfphp d˛ep
_\u. `©’hu `f hk[p k∆hp°, Mpk L$fu_° dp_hp°_u
S>Í$qfep[p° q]$hk° -q]$hk° h^[u ≈e R>°. Ah_hp e¨”p°
A_° hpl_p°_p°   TX$`\u h^pfp° \B f¸p° R>°. S>°\u
`©’hu_p `°V$pmdp¨ fl°g E≈Æ ˜p°[p°  S>°hp L°$
`°V≤$p°gueÁek,  L$p°gp°kp°, gpL$Xy$, hN°f°_p° D`ep°N
h^[p° ≈e R>°. S>°\u hp[phfZdp¨ fl°g L$pbÆ_
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X$pep°L$kpBX$_y¨ ‚dpZ h^[y¨ ≈e R>°. S>°\u Nfdu_y¨
‚dpZ h^° R>°. S>°_° gu^° ^∞yhp° `f fl°gp° bfa ^ud° ^ud°
`uNmu [p° ≈e R>° A_° ]$qfep_u k`pVu D`f Aphu
flu R>°. k∆h k©qÙ$_p Ası[–h `f dp°V$p° ce cdu
f¸p° R>°. S>°_° "N∞u_ lpDk Ba°L$V$$' (GREEN HOUSE
EFFECT) L$l° R>°. A_° [°_y¨ ‚dpZ h^u f¸y¨ R>°.

S>°\u  S>°d b_° [°d Aphp ˜p°[p°_p° D`ep°N
Ap°R>p° L$fhp° ≈°BA°. ‚]|jZ S>°d b_° [°d OV$pX$hp_p
‚e–_p° L$fhp° ≈°BA°. hp[phfZ_y¨ ‚]y$jZ D`fp¨[
AhpS> ‚]y$jZ, S>g ‚]|jZ_y¨ ‚dpZ `Z h^u f¸y¨ R>°
S>°_° AV$L$phhp dpV°$_p D`pep°  rhQpfhp ≈°BA°. S>°\u
`©’hu `f k∆h k©rÙ$_y¨ Ası[–h V$L$u fl°.
`©’hu_p hp[phfZ_p ı[fp° :`©’hu_p hp[phfZ_p ı[fp° :`©’hu_p hp[phfZ_p ı[fp° :`©’hu_p hp[phfZ_p ı[fp° :`©’hu_p hp[phfZ_p ı[fp° :

`©’hu hp[phfZÍ$`u lhp_p AphfZ\u
hvV$mpe°g R>°. `©’hu _pf¨Nu ApL$pf ^fph° R>° [°hu
L$Î`_p L$f[p [°_y¨ hp[phfZ _pf¨Nu_u R>pg S>°hy¨ R>°.
lhp rhrh^ hpeyAp°_y¨ rdÓZ R>°. hp[phfZ_p dyøe
ı[fp° Ap ‚dpZ° R>°.
V≤$p °`p°rıaef (np°c AphfZ)V≤$p °`p°rıaef (np°c AphfZ)V≤$p °`p°rıaef (np°c AphfZ)V≤$p °`p°rıaef (np°c AphfZ)V≤$p °`p°rıaef (np°c AphfZ)

hp[phfZ_p Ap ı[fdp¨ Ap`Z° fluA° R>uA°
hp[phfZ_u 90 V$L$p  lhp Ap ı[fdp¨ Aph°gu R>°.
Alu hp]$mp° b¨^pe R>° A_° `h_ `Z hpe R>°. rhrh^
lhpdp__u ApNplu Ap ı[f_p AÊepk `f\u
L$fhpdp¨ Aph° R>°. S>°d S>°d KQ° S>BA° [°d [°d lhp

`p[mu \[u ≈e R>°. A_° `hÆ[p° `f KQ°  S>[p
Ap°sºkS>_ `|f[p ‚dpZdp¨ dm[p° _\u. kdy÷_u
k`pV$u\u  10 qLgp°duV$f KQ° ]$rnZ^©h `f [p`dp_
riepmp ]$fÁep_ -``0 k°. lp°e R>°.
ıV≤ °V$p ° °rıaef (fkp° AphfZ)ıV≤ °V$p ° °rıaef (fkp° AphfZ)ıV≤ °V$p ° °rıaef (fkp° AphfZ)ıV≤ °V$p ° °rıaef (fkp° AphfZ)ıV≤ °V$p ° °rıaef (fkp° AphfZ)

V≤$p°`p°rıaef L$f[p Ap AphfZdp¨ h^y `p[mu
lhp lp°e R>°. h^y ]|$f A¨[f  `f S>[p S>°V$ rhdp_p°
lhp_p° Ahfp°^ Ap°R>p° _X°$ [° dpV°$ ıV≤°$V$p° rıaef_p
_uQ°_p cpNdp¨\u EX$[p lp°e R>°. fkp°AphfZdp¨
Ap°qL$kS>_  S>°hp° Ap°Tp°_ (O3)  hpey Aph°g R>°. Ap
hpey k|eÆdp¨\u Aph[p lpr_L$pfL$ `pf≈¨bgu qL$fZp°_p°
ip°ju g° R>°.
Ape_p°rıaef (Ape_phfZ)Ape_p°rıaef (Ape_phfZ)Ape_p°rıaef (Ape_phfZ)Ape_p°rıaef (Ape_phfZ)Ape_p°rıaef (Ape_phfZ)

hp[phfZ_p Ap \fdp¨ rh¤y[iqL$[ ^fph[p
"Ape_' _pd_p L$Zp°_p° \f lp°e R>°. Ap \fp°
Ap`Zp N∞l (`©’hu)_u Apk`pk af[p f°qX$ep°-
[f¨Np°_° `fphr[Æ[ L$fhpdp¨ Ar[ dl–h_p R>°.
Ap AphfZdp¨\u  f°qX$ep° [f¨Np°_y¨ `fph[Æ_ \pe R>°.
A°L$Tp°ıauefA°L$Tp°ıauefA°L$Tp°ıauefA°L$Tp°ıauefA°L$Tp°ıauef

hp[phfZ_p Ap \fdp¨ cp¡e° S> hpeyL$Zp°
li°. h^y [p° Alu lpBX≤$p°S>_ A_° lurged_p \p°X$pL$
`fdpœAp° [f[p lp°e R>°. A°L$Tp°ıauef A°V$g° S>ep¨
`©’hu `f_y¨ hp[phfZ i|fiephL$pi_p° cpN b_° R>°.

(- rhop_ ≈N©r[_p kp•S>fie\u)

Manish Soni’s 2008 Wonder Calendar
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...............  ljpØNu eproL$ljpØNu eproL$ljpØNu eproL$ljpØNu eproL$ljpØNu eproL$
† k¨ı\p kdpQpf

r‚e hpQL$ rd”p°,

Ap` Ap A¨L$dp¨ A°r‚g\u S|>_ 2008
]$fÁep_ gp°L$ rhop_ L°$fi÷, hX$p°]$fp Mp[° \e°g rhrh^
rhop_gnu ‚h©r—Ap° rhj° ≈ZL$pfu d°mhip° Ap`
kÊep°_p OZp bpmL$p°A° `Z h°L°$i_ hLÆ$ip°`dp¨ cpN
gu^p° S> li°.

Science Train : [pfuM 23-4-08_p fp°S>
Department of Science and Technology
(DTS) q]$Îlu, NCSTC Delhi A_° CSC,
Ad]$php]_p k¨eyL$[ D`æ$d° hX$p°]$fp Mp[° ”Z q]$hk
dpV°$  ≈l°f S>_[p_° gpc dm° [° dpV°$ "rhop_ V≤°$_'
Aphu l[u S>°dp¨ Biotechnology, Universe
Nanotechology, Chemistry, Physics_p
rhjep°dp¨ k¨ip°^_gnu dprl[u Ap`°g l[u Ap V≤°$__u
dygpL$p[  gp°L$rhop_ L°$fi÷dp¨ Aph[p rhop_ L$gb_p
bpmL$p° [°dS> k¨ı\p_p Co. Ordinatiors gu^u
l[u A_° op_kcf  dprl[u d°mhu l[u.

gp°L$ cp°¡e rhop_gnu hp[pÆgp` :gp°L$ cp°¡e rhop_gnu hp[pÆgp` :gp°L$ cp°¡e rhop_gnu hp[pÆgp` :gp°L$ cp°¡e rhop_gnu hp[pÆgp` :gp°L$ cp°¡e rhop_gnu hp[pÆgp` : d° drl_pdp¨
[p. 28-4-08\u iÍ$ \[p 30 q]$hk_p h°L°$i_
L$peÆæ$dp°dp¨ D]π$OpV$_ ‚k¨N° [p. 28-4-08_p fp°S>
hqfõ$ _pNqfL$p° dpV°$  "h©Ÿphı\pdp¨ [¨]y$fı[ L°$hu fu[°
fl°hy¨ ?' rhje `f Dr. Hemant Sant_p¨ hp[pÆgp`_y¨
Apep°S>_ L$eyØ l[y¨ S>°dp¨ 3` fk ^fph_pf hX$ugp°A°
fk`|hÆL$ cpN gu^p° l[p° A_° ‚Òp°—fu ‹pfp rhje_°
M|b ky¨]$f fu[° kd∆ iL$ep l[p.

D_pmy h°L°$i_ ‚p°N∞pd : D_pmy h°L°$i_ ‚p°N∞pd : D_pmy h°L°$i_ ‚p°N∞pd : D_pmy h°L°$i_ ‚p°N∞pd : D_pmy h°L°$i_ ‚p°N∞pd : [p. 28-4-08 \u 30-5-08
ky^u A°L$ drl_p dpV°$ rhrh^ rhop_gnu ‚h©r—Ap°_y¨
Apep°S>_ L$eyØ l[y¨. ]$f°L$ hjÆ_u dpaL$ h^y_° h^y
bpmpAp°A° D–kpl`yhÆL$ cpN gu^p° l[p°. 4 \u6
hjÆ_p bpmL$p° dpV°$ rQ” A_°  Craft $ rhjedp¨ rhrh^
‚h©r—Ap° ep°≈B l[u S>°dp¨ 28 _p_p c|gL$pAp°A° M|b
ApL$jÆL$ L©$r—Ap° b_phu l[u. [p. 28-4 \u 10
q]$hk dpV°$ _p_p\u dp°V$p b^p dpV°$ ep°Np_p hLÆ$ip°`_y¨
Apep°S>_ L$eyØ l[y¨. 6 \u 9 hjÆ_p bpmL$p° dpV°$ Web
Kid (rhop_gnu fd[p°), NrZ[ NÁd[, `°`f

A°fp°dp°X°$gvN, rhop__p ‚ep°Np° S>°hp L°$ lhp, `pZu
dp`_, ‚L$pi hN°f° rhjep° `f [°dS> rhop__p
rkŸp¨[p° `f L$pd L$f[p _p_p 20 fdL$X$p b_phhp
Apd rhrh^ rhjep° `f ky¨]$f ‚h©—uAp°_y¨ Apep°S>_
L$fhpdp¨ ApÏey¨ l[y¨. 9 hjÆ\u D`f_p bpmL$p° dpV°$
rhop__p ‚ep°Np° S>°hp L°$ gp°lQy¨bL$, Bg°L$V≤$ukuV$u,
Ap°‡V$uL$ rhjep°_° gN[p, NrZ[_p  L$p°eX$p A_° [°_p
DL°$g, L°$guN∞pau, 2-X$u A°r_d°i_, ‚L$pi_p rk¬^p¨[p°
`f dp°X°$Îk, `y_:‚p‡e D≈Æ_° kd≈h[p dp°X°$Îk,
BgL°$V≤$p°_uL$k dp°X°$Îk, A°fp°dp°X°$gvN bpgkphyX$_p°
D`ep°N L$fu, Chemistry_p ‚ep°Np° rhN°f°  rhrh^
‚h©r—Ap°_y¨ Apep°S>_ L$fhpdp¨ ApÏey¨ l[y¨. Ap b^u
‚h©u—Ap°dp¨ Ly$g 534 rh¤p\wAp°A° cpN gB
h°L°$i_dp¨ Ap_¨]$ dpŒep° l[p°. Spoken English
rhop__u kp\° English cpjp_y¨ dl–h A_°  rhop_
A_° H¡gui_p° kdfihe A°V$gp° S> S>Í$fu R>° Ap hj£
‚\d hpf gp°L$ rhop_ L°$fi÷ hX$p°]$fp Mp[° [p. 28-4-
08 \u 28-05-08 ky^u 1 drl_p dpV°$ Spoken
English_p hNp£_y¨ Apep°S>_ L$fhpdp¨ ApÏey¨ l[y¨
Óud[u Adub°_ eproL$  ‹pfp k¨Qprg[ Ap L$peÆæ$d_°
M|b fk‚]$ b_phpep° l[p° S>°dp¨ rh¤p\wAp°,
N©rlZuAp°A° M|b D–kplc°f cpN gu^p° l[p° Ap`
kh£ ≈Z dpV°$ L°$ Spoken English_p hNp£ hjÆ
]$fÁep_ Qpgy fl°i°  [p° S>°_° fk lp°e [° S>Í$f\u cpN
gB iL°$ R>°.

[p. 15-5-08 \u [p. 20-5-2008 ky^u
` q]$hk dpV°$ V≤$pfik`°L$ rkgp°L$k BfiX$ıV≤$uT rgrdV°$X$
Mp[°  L$dÆQpfuAp°_p bpmL$p° dpV°$ ı`p°L$_ I¡gui_p
hLÆ$ip°`_y¨ Apep°S>_ gp°L$  rhop_ ch_ hX$p°]$fp ‹pfp
L$fhpdp¨ ApÏey¨ l[y¨. S>°dp `p¨Q q]$hk ky^u 100
bpmL$p°A° cpN gu^p° l[p°.

CHANDAMAMA CHILDERN THEATRE :
Óu ]$uNui Ïepk, hprQL$d L°$fi÷ (Centre for
Creative learning) ‹pfp bpmL$p°_° ‚ep°Ngnu
_pV$È [pgud Ap`[p°10 q]$hk dpV°$  [p. 20-5-08
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\u 30-5-2008 ky^u L$peÆæ$d gp°L$ rhop_ ch_dp¨
Apep°ƒep° l[p°. S>°dp¨ bpmL$p°dp¨ fl°gu ky`y·
iqL$[Ap°_°  rhL$kphhp_u [pgud Ap`hpdp¨ Aphu
l[u. L$peÆipmpdp [•epf \e°gu L©$r[Ap°_° bpmL$p°A°
Myb ky¨]$f fu[° fSy> L$fu l[u.

rh `epÆhfZ q]$hk_u DS>hZu :rh `epÆhfZ q]$hk_u DS>hZu :rh `epÆhfZ q]$hk_u DS>hZu :rh `epÆhfZ q]$hk_u DS>hZu :rh `epÆhfZ q]$hk_u DS>hZu :  ` S|>_ 2008
rh `epÆhfZ q]$_ r_rd—° gp°L$rhop_ L°$fi÷ Mp[°
WWF_p k¨eyL$[ D`æ$d° rhrh^ ‚p°Np∞d_y¨ Apep°S>_
L$fhpdp¨ ApÏey¨ l[y¨. Ap L$peÆæ$d_y¨ D]π$OpV$_ M.S.
Uuiversity_p hpBk Qpfik°gfÓu X$pµ. fd°i L°$.
Np°eg_p hf]$ lı[° L$fhpdp¨ ApÏey¨ l[y¨. ‚p°. Óu A°_.
A°d. cÀ$ ‹pfp ¡gp°bg hp°dxN A_° lhpdp_dp¨ a°fapf
rhje D`f M|b D`ep°Nu hp[pÆgp` L$ep£ l[p° A_° Óu
Aip°L$cpB L$]$d ‹pfp “Improving Environment
Quality of our Surronding” rhje D`f
dprl[kcf `qfk¨hp]$ L$ep£ l[p°. Ap L$peÆæ$ddp¨ 30
rh¤p\wAp° A_°  85 fk ^fph_pfp lpSf> f¸p l[p.

N∞prdZ L$peÆæ$dN∞prdZ L$peÆæ$dN∞prdZ L$peÆæ$dN∞prdZ L$peÆæ$dN∞prdZ L$peÆæ$d : [p. 27-6-08_p fp°S> M°X$b∞˚p
(_p_p A¨bp∆) rS>. kpbfL$p¨W$p_p _l°Í$eyhp L°$fi÷
k¨NW$_, tld[_Nf M°gL|$]$ rhcpN- cpf[ kfL$pf_p
D`æ$d° _°i_g khwk ıL$ud [pguddp¨ A¨^Ó¬^p
r_dÆ|g_ L$peÆæ$d A_° D≈Æ ‚]$iÆ__y¨ Apep°S>_ L$fhpdp¨
Aph°g l[y S>°dp¨ 12 rS>âp_p Sy>]$p Sy>]$p [pgyL$pdp¨\u
7` [pgudp\w cpB -bl°_p°A° cpN gu^p° l[p°.
kdN∞ L$peÆæ$d  `|ZÆ \ep `R>u h•opr_L$ rk¬^p¨[_u
kdS> Ap`u_° gp°L$p°_p ‚Òp°_y¨ r_fpL$fZ L$fhpdp¨
ApÏey¨ l[y¨.

Teacher’s Training Programme : op_ipmp,
Ad]$php] ‹pfp [p. 30-5-08 \u 8-6-08 ky^u
10 q]$hk dpV°$_p° rinL$p°_° [pgud Ap`hp_p
L$peÆæ$d_y¨ Apep°S>_ gp°L$rhop_ L°$fi÷ Mp[° L$eyØ l[y¨.
[pgud `pd°gp rinL$p° Apq]$hpku rhı[pf_p  bu≈
rinL$p°_° [pgud Ap`i°. Ap [pgudhNÆdp¨ f`
rinL$p°A° cpN gu^p° l[p°.

kyo hpQL$ rd”p°,

N[p¨L$dp¨ Ap`Z° V°$gu`\u (b¨^ rQÃ$u_y¨

gMpZ hp¨Qu b[phhy¨) rhj° fk‚]$  dprl[u d°mhu,

Aphp ]$f°L$ cpNdp¨ Ap`Z° Ah_hp ‚ep°Np°  \L$u

Qd–L$pfp° L°$hu fu[° \pe R>° [°_p rhj° ≈ZL$pfu

d°mhuA° R>uA°. Ap A¨L$dp¨ Ap`Z° A°hp° S> A°L$

‚ep°N S>°_y¨ _pd "Qp°Mp cf°gp gp°V$p_° Q‡`p hX°$

D¨QL$hp°' [°_p rhj° kdS> d°mhu [°_p°  rkŸp¨[ kd∆iy¨.

‚ep°N_y¨ _pd :‚ep°N_y¨ _pd :‚ep°N_y¨ _pd :‚ep°N_y¨ _pd :‚ep°N_y¨ _pd : Qp°Mp cf°gp gp°V$p_° Q‡`p hX°$ D¨QL$hp°.

rd”p°, Ap`Z° ≈ZuA° R>uA° L°$ rhop_p

rkŸp¨[p° hNf L$p°B`Z Qd–L$pf iºe _\u OZuhpf

Ap¨M° ≈°e°gy¨ `Z kpQy¨ lp°[y _\u.  [d_°  ≈Zu_°

ApÚeÆ \i° L°$ Ap L°$hu fu[° \e¨y ? Qpgp° ≈°BA°

Apdp¨ rhop_ L°$V$gy¨ Ry>`pe°gy¨ R>°.

kp• ‚\d [p¨bp_p° A°L$ Mpgu gp°V$p° gp°. [°dp¨

R>gp°R>g Qp°Mp cfu ]$p°. –epfbp]$ A°L$ Q‡`y g°hy¨

A_° Qp°Mp cf°gp gp°V$pdp¨ ^ud° ^ud° Op L$fhp gNcN

(20) huk hpf Ap  fu[° ‚qæ$ep L$fhp\u Q‡`y

Qp¢V$u ≈e R>°  A_° Q‡`y_° JQL$[p gp°V$p° `Z kp\°

JQL$pe R>°. lh° r_qfnZ L$fp° L°$ L°$hu fu[° \pe R>°.

h•opr_L$ L$pfZ :h•opr_L$ L$pfZ :h•opr_L$ L$pfZ :h•opr_L$ L$pfZ :h•opr_L$ L$pfZ : Ahgp°L$_ L$f[p¨ S>Zpe R>° L°$

hpf¨hpf Q‡`y A¨]$f-blpf \[p gp°V$p_u A¨]$f fl°gu

\p°X$uL$ lhp _uL$m[u ≈e R>°. S>epf° [° lhp k¨`|ZÆ blpf

_uL$mu ≈e R>°. –epf° gp°V$pdp¨ i|fiehL$pi (h°L$eyd)

k≈Æe R>°. [°\u gp°V$p° Q‡`p_u  kp\° S> JQL$pe ≈e R>°.

(A°V$g° L°$ gp°V$pdp¨\u lhp blpf _uL$mu S>[p¨ gp°V$p°

Q‡`p\u EQL$pe R>°.)

Apd L$p°B`Z ‚qæ$ep `pR>m h•opr_L$ kdS>

fl°gu lp°e R>°. dpV°$ Aphp Qd–L$pfp° b[phhp W$N

[p¨r”L$p°, c|hp cN[p°, bp`yAp°  rhN°f°\u c|g°Q|L°$

R>°[fpip° _lu.

S>e rhop_

...............  q]$_°i  Np¨^uq]$_°i  Np¨^uq]$_°i  Np¨^uq]$_°i  Np¨^uq]$_°i  Np¨^uQd–L$pfp°_u cu[fdp¨
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4. Advantages of fission energy in the present
day scenario:

Fission based atomic energy technology has
developed during 1940s. India realized its application
and volume over the years after it ushered into
nuclear energy age when Asia’s first fission based
research reactor APSARA was built in 1956 at
Bhabha Atomic Research Centre. Then after, a long
term 3-stage nuclear power program was charted
out by Homi Bhabha which has been pursued quite
successfully. It is interesting to note that besides
energy generation, the nuclear power program gives
many other technological off shoots and some of
these programs are as follows :

• Food preservation: Irradiation on food can
prolong the shelf life of food. It has strong
advantages over other methods of preservation
such as cold storage, fumigation, salting and
drying because it does not lead to loss of flavor,
odor, texture or quality.

• Sterilization of Medical Products : Large doses
of radiation kills microorganism and in recent
years the medical industry has introduced
radiation to sterilize medical products as against
sterilization by heat or steam. Inside a packaged
container, gamma rays can be penetrated so as
to kill bacteria, mould and insects in food which
adds up a great deal of convenience. Gamma
rays are used to sterilize hospital equipments like
plastic syringes that would be damaged if heated.

• Radioactive tracers : Technetium-99 is the most
common radioactive tracer and as it emits only
gamma rays, and doesn’t cause ionization, for
which it is considered as safe. Radioisotopes can
be used for medical purposes, such as curing a
blocked kidney.

• Radiotherapy: Because Gamma rays are used
to kill cancer cells which otherwise require a
complicated surgery. However it is vital to get the
correct dose; too much would damage healthy
cells, and too little does would not stop the cancer

...............  
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cells from spreading in time. It is easier to aim
gamma rays at a breast tumor, but it is much
harder to avoid damaging healthy cells in lung
cancer.

• Radiography : Radiography uses advanced X-
ray cameras and image processing systems for
a non-destructive inspection and solving on-line
manufacturing problems.

• Dating: Carbon-14 dating techniques enable
researchers to determine the age of archeological
and anthropological finds as old as 60,000 years
which is also helpful to check the authenticity of
ancient art objects.

• Radioisotopes: They are used for a wide range
of applications such as:

� Americium-241 is used in smoke alarms, to
determine the level of lead in paints, and to
regulate the thickness in the production of
rolled products such as steel and paper.

� Calcium-47 is used in the study of bone
formation.

� Cesium-137 is used in cancer treatment. It
is also used to monitor the flow of oil in
pipelines and to monitor the fill level in the
packaging of food, drugs, and other products.

� Two isotopes of iodine are used in the
diagnosis and treatment of thyroid disorders.

� Iridium-192 is used to analyze the welds in
pipelines, aircraft parts, and other metal
products.

� Technetium-99m is the most widely used
radioisotope in medicine. It is used in imaging
the brain, bone, liver, spleen, and the kidneys.

� Tritium, hydrogen-3, is used in the life
sciences and as the source of radiation for
luminous dials, gauges, and luminous paint.

5. Fusion could be best long term solution for
mankind :

Thermonuclear fusion has the potential of
becoming the long term and sustainable solution for
the energy needs of the world. The comparison
between fission and fusion is mentioned in Appendix-
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2. The remarkably useful attributes of fusion energy
are as follows:

(1) Its fuel is virtually inexhaustible and available
across the globe hence, avoiding the problem
of regional conflicts.

(2) Fusion process is intrinsically safe in nature and
does not lead to a chain reaction as in fission.

(3) It provides a right energy density for large scale
production of electricity thereby making it suitable
for electricity production.

(4) It has an acceptable environmental impact from
the operational and waste management points
of view.

5.1 D-T, the most favorable fusion reaction

One of the most favorable fusion reactions in
laboratory conditions is between deuterium (D) and
Tritium (T), called the D-T reaction (Fig. 9). These
are heavier isotopes of hydrogen and they occur
abundantly in nature: deuterium is found in sea water
(abundance 1 part in 6000) and tritium may be readily
bred from the vast deposits of lithium from the earth’s
crust and the oceans. The basic fuel for D–T fusion
is thus virtually inexhaustible. Fusion requires matter
at high temperatures in the plasma state, ranging
between 10 and 20 keV (i.e. between 100 and 200
million degrees centigrade) for D–T reactions. Fusion
between the D–T nuclei emits a neutron with energy
of 14 MeV and a He (alpha particle) of 3.5 MeV
energy.

   D + T  ➨  He-4 (3.5 MeV) + n (14 MeV)

The release in the energy occurs due to the mass
defect (Fig. 10) and its subsequent conversion to
energy.

Figure 9 : D-T reaction requires matter at hight
temperature in plasma state where in nuclei emits
neutron and the alpha particle, being charged,
remains confined in the plasma and loses its energy
to the main D–T fuel, thus keeping the matter hot
(ignited). The neutron escapes the plasma and is
absorbed in the surrounding blankets and the
resulting heat in the blankets can be converted into
electrical energy through conventional means.

D + T  �➨  He4 (3.5 MeV) + n (14 MeV)

Figure 10: The D-T reaction gives rise to a
mass defect — the difference in the total mass of
deuterium (D) and tritium (T) to that of the end
products of the reaction, namely He and neutron.
This mass difference m is converted into energy by
the famous Einstein relation E = mc2

5.2 Achieving Fusion reaction in laboratory

Fusion require very high temperatures and
occur naturally in the core of stars where the hot
material is confined by the intense gravitational
forces. In laboratory conditions, the economically
viable fusion reaction is that involving heavy isotopes
of hydrogen (deuterium and tritium) and requires
temperatures of several hundred million degrees for
the reaction to occur. At these high temperatures,
the matter constituting the fusion fuel is in the plasma
state (all atoms are dissociated into free nuclei and
electrons) and it is required to keep them away from
hitting the material walls which is a huge scientific
and technological challenge.

For a fusion power plant, the critical
requirement in particular is to maintain the plasma
at these high temperatures for a long enough time,
in a sufficiently dense configuration, to allow a
sufficient number of fuel nuclei to come close enoughFIG - 9

FIG - 10
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and cause thermonuclear reactions to occur. The
closeness of plasma to power plant conditions is
measured in terms of the triple product nTtE, i.e. the
product of  (1) Density n (i.e. the number of fuel
particles per unit volume), (2) the temperature T and
(3) the energy confinement time tE.

For a 50–50 D–T plasma at about 20 keV, to
achieve ignition condition in a power plant, (i.e. when
the fusion reaction is self-sustained through alpha
particle heating), one would need this triple product
to have the value

nDT(0) Ti(0) TauE > 6 ×1021 keV seconds/
meter3.

Another important parameter for a fusion
based power plant is Q, the ratio of fusion power to
input auxiliary heating power. While a fusion power
plant generating electricity would need Q>=10, an
ignited power plant would correspond to Q=infinity,
since there is no externally injected heating power
in such a device.

Once the above condition is attained in a
laboratory device, it opens up the possibility of
developing and using fusion as a new source of
energy in a form that is acceptable from the
economic, safety and environmental points of view.
The world over, researches and development in
fusion are being pursued by considering both for their
utilization for energy applications in the shortest
possible time and for view-point of long term
developments in fusion energy science. This could
be crucial in improving future fusion reactor
configurations, for more safety, economy and social
acceptance. With the nuclear technological advent,
India is in a position where the construction of the
first experimental fusion reactor is possible.

5.3 Fusion reactor topologies

Fusion may be achieved in the laboratory by one of
2 ways:

(1) The magnetic confinement approach: in this
method, the external and self generated magnetic
fields are used through plasma currents to hold
it at relatively low densities away from material
walls for time periods of the order of a few
seconds.

(2) The inertial confinement approach; It requires

to achieve the triple product relevant to ignition
by compressing a solid fusion pellet to much
higher densities using an inertial fusion driver
(like lasers, heavy ion beams, etc) and then
relying on the inertia of the pellet to give an
acceptable fusion output before the pellet
disassembles by expansion.

Present day fusion experiments have brought
the triple product to within a factor of 3–5 of its final
required value and have already exceeded conditions
equivalent to a Q = 1 operating power plant. This is
because in the last 15 years fusion experiments in
the fields of both magnetic and inertial confinement
fusion have taken enormous strides towards the goal
of energy production from fusion.

5.4 Achievements of Tokamak

The Tokamak based magnetic confinement
fusion (see Appendix-3 for details) is the most
important achievement. In Tokamak experiments, the
fusion triple product nTtE and the QDT equivalent have
reached record values of 1.5 × 1021 keVs/meter3 and
1.25, respectively, in a Tokamak machine named as
JT-60U.

6. Fusion Research activities at IPR (Institute for
Plasma Research), Gandhinagar :

Institute for Plasma Research was established
in 1986 at Gandhinagar as an autonomous institute
by the department of Science and Technology,
Government of India is now under Department of
Atomic Energy. The institute aims at pursuing
experimental and theoretical studies in the field of
high temperature magnetically confined plasma.

6.1 Tokamak devices for fusion research
successfully developed at IPR

The institute has successfully built an
indigenous magnetic confinement device called
ADITYA Tokamak device (Fig. 11). This Tokamak is
used for carrying out basic research on the properties
of magnetically confined plasmas. The institute is
also engaged in the fabrication of a next generation
Tokamak that is called a Steady State
Superconducting Tokamak (SST1) (Fig. 12) for the
purpose of studying the physics of the plasma
processes in Tokamak under steady state conditions
and for learning technologies related to the steady
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state operation of the Tokamak. SST-1 is a medium
sized high aspect ratio machine with elongated
plasmas and a double null diverter.

Figure 11 : The indigenously built Tokamak, called
ADITYA, was commissioned in 1989 at IPR. The
machine is being used to carry out fusion
experiments since then. ADITYA is like a miniature
artificial Sun in which temperatures of several million
degrees have been achieved.

plasma science and its related technologies have
tremendous potential for a variety of applications.
The know-how of basic plasma science is usefully
exploited at FCIPT to generate advanced plasma
based technologies for material processing and
environment remedies mainly in the following fields:

� Plasma Pyrolysis: Plasma Pyrolysis is a
chemical decomposition induced in organic
materials by heat (350-6000 C) in the absence of
oxygen. The application of pyrolysis to waste
management has been gaining wide acceptance
world over. The agricultural waste containing toxic
compounds are broken down to elemental
constituents by high temperatures. In this process
the organic materials are volatized and the
residual materials are immobilized in a rock-like
vitrified mass.

� Nitriding: This is a thermo-chemical process for
improving the surface properties of machine
components. Due to the fine diffusion of nitrogen
into the components, the hardness of the
component increases by 3 to 4 times. Plasma
nitriding is widely applied in automobiles, plastics,
metal forming and foundry. Some of the industrial
components frequently treated by nitriding
include gears, die, punching, screw rods,
spindles, drills, cutters, crankshafts etc.

� Surface modifications: In this method, plasma
coatings are applied for the purpose of surface
hardening. It helps in many bio-medical
applications for enhancing bio-compatibility.
These modifications are far better than
conventional methods (like powder coating/ spray
coatings) for achieving desired surface properties
like smoothness, hardness and bio-compatibility.
Bio-compatibility is useful in the medical
applications like surface treatments of dialysis
filters, bonding needles for syringe hubs,
catheters etc.

� Plasma lamps/ plasma TV: Problems with
thermal light is that temperatures are tool own
and too red. They are also not energy efficient
as only a small fraction of thermal power is visible.
Fluorescent lamps on the other hand work on
plasma technology and this helps to increase of

 

Figure 12: SST (Super Conducting Tokamak)
system being fabricated at IPR. The SST-1 Tokamak
will hold a fusion plasma for a prolonged period of
1000 seconds.

6.2 Industrial applications of Plasma Science at
FCIPT

IPR has started a centre called FCIPT
(Facilitation Centre for Industrial Plasma
Technologies) in 1997 towards establishing a link
between IPR and industry. Industrial applications of

FIG -11

FIG -12
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flux and they are much more energy efficient.
Traditional methods for TV use cathode ray tubes
that produce crisp and vibrant images; and these
devices are also bulky. While plasma flat panel
has much wider screens with highly reduced
thickness of few inches. Such flat TV’s have
found excellent applications for home theatre,
conference rooms, stadiums, transportation
terminals, tradeshows, kiosks, training and
education, museums etc.

� Water purification: Plasma based sources can
emit ultra-violet and X-ray radiations or electron
beams that can be used for a variety of
environmental applications. Potable water can be
sterilized by such intense radiations so that the
microorganisms can not replicate. There is no
effect on the taste or smell of the water and the
whole purification process takes a fraction of a
minute. Such UV water treatment systems use
much less energy (about 20,000 less) than boiling
water.

6.3 ITER Experiment and IPR’s Participation

The long-term objective of fusion research is
to harness the nuclear energy provided by the fusion
of light atoms (typically isotopes of Hydrogen) to help
meet future energy needs. The scientists working
on fusion have designed the international experiment
called ITER — International Thermonuclear
Experimental Reactor (Appendix-2).  ITER is an
international venture in which the participating nations
are China, the European Union (EU), Japan, the
Republic of Korea, Russia, the United States and
India. Its aim is to show that fusion could be used to
generate electrical power, and to gain the necessary
data to design and operate the first electricity-
producing plant.

Institute for Plasma Research, Gandhinagar
has become a full partner in the ITER consortium. In
ITER, scientists will study plasmas in conditions
similar to those expected in a electricity-generating
fusion power plant. It will generate 500 MW of fusion
power for extended periods of time, ten times more
than the energy input needed to keep the plasma at

the right temperature. It will therefore be the first
fusion experiment to produce net power. It will also
test a number of key technologies, including the
heating, control, diagnostic and remote maintenance
needed for fusion power station. The construction
costs of ITER are estimated at five billion Euro over
10 years, and another five billion Euros are foreseen
for the 20-year operation period. Having completed
its conceptual design in 2001, it is expected that first
plasma generation in ITER will take place within next
decade.

It is believed that the expertise gained in the
commissioning/ operation of ITER will open up
possibilities for building the first electricity generation
Tokamak system called DEMO. Work on conceptual
design of this futuristic electricity generating fusion
based power plant has already begun.

7. Conclusion :

The energy crisis has a silver line of hope in
fusion based electricity generation power plants
which are conceptually been well established and
also experimentally proven on smaller scale devices.
What remains is a technological breakthrough for
the generation of electricity. ITER will play a vital role
in getting a first hand experience for the scientific
community to understand all the aspects related to
energy generation through fusion reaction.

It is also a general consensus that fission
based power plants would not be a long term solution
for energy — rather it is seen as an interim solution
till the fusion technology matures fully and fusion
based power plants become a reality.

To summarize, the scientists and engineers in
the fusion community world over are putting their
best efforts to solve the perennial problem of energy
for the betterment of mankind. Once the fusion based
energy generation becomes a reality through setting
up of commercially viable power plants, the fossil
era will essentially come to an end and mankind will
then have abundant clean energy for his disposal –
historically this will be a golden chapter for the
progress of mankind.

…Cont : to next vol.
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