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I. ��������

1 . < ^hdeZ^_ h jZ[hl_ k\h_c khjhd lj_lv_c k_kkbb1 Dhfbl_l ih bkihevah\Zgbx

dhkfbq_kdh]h ijhkljZgkl\Z \ fbjguo p_eyo kh]eZkbeky k l_f� qlh GZmqgh�

l_ogbq_kdhfm dhfbl_lm ke_^m_l jZkkfhlj_lv imgdl ih\_kldb ^gy� haZ]eZ\e_gguc

�H[sbc h[f_g fg_gbyfb b djZldh_ hagZdhfe_gb_ k ij_^klZ\e_ggufb ^hdeZ^Zfb

h ^_yl_evghklb ]hkm^Zjkl\�� < k\h_c j_ahexpbb ����� hl � ^_dZ[jy ���� ]h^Z

=_g_jZevgZy :kkZf[e_y h^h[jbeZ j_dhf_g^Zpbx Dhfbl_lZ2 h lhf� qlh

K_dj_lZjbZlm ke_^m_l h[jZlblvky d ]hkm^Zjkl\Zf±qe_gZf k ij_^eh`_gb_f

ij_^klZ\eylv _`_]h^gu_ ^hdeZ^u h k\h_c dhkfbq_kdhc ^_yl_evghklb� <

^hiheg_gb_ d bgnhjfZpbb h gZpbhgZevguo b f_`^mgZjh^guo dhkfbq_kdbo

ijh]jZffZo wlb ^hdeZ^u fh]ml kh^_j`Zlv bgnhjfZpbx h ih[hqguo \u]h^Zo

dhkfbq_kdhc ^_yl_evghklb b ^jm]b_ k\_^_gby� aZijhr_ggu_ Dhfbl_lhf b _]h

\kihfh]Zl_evgufb hj]ZgZfb�

2 . BgnhjfZpby� ihemq_ggZy hl ]hkm^Zjkl\±qe_gh\ gZ �� ghy[jy ���� ]h^Z�

kh^_j`blky \ ^hdmf_gl_ A /A C .1 0 5 /7 5 2 . BgnhjfZpby� ihemq_ggZy ]hkm^Zjkl\Z�

fb±qe_gZfb \ i_jbh^ k � ^_dZ[jy ���� ]h^Z ih �� yg\Zjy ���� ]h^Z� kh^_j`blky \

^hdmf_gl_ A / A C .1 0 5 /7 5 2 /A d d .1 . < gZklhys_f ^hdmf_gl_ kh^_j`blky bgnhjfZ�

pby� ihemq_ggZy hl ]hkm^Zjkl\±qe_gh\ \ i_jbh^ k �� yg\Zjy ih �� n_\jZey

2 0 0 1 ]h^Z�

II.  �����������������������
����
���������

	�
����

[Ih^ebgguc l_dkl gZ Zg]ebckdhf yaud_]

BgnhjfZpby h dhkfbq_kdhc ^_yl_evghklb :\kljbb him[ebdh\ZgZ \ ^hdeZ^_

:\kljbb� ij_^klZ\e_gghf Dhfbl_lm ih bkke_^h\Zgbx dhkfbq_kdh]h ijhkl�

jZgkl\Z �DHKI:J�� dhlhjuc [ue him[ebdh\Zg d ljb^pZlv lj_lv_c k_kkbb

GZmqghc ZkkZf[e_b DHKI:J� ijhoh^b\r_c \ <ZjrZ\_ \ ���� ]h^m� K wlbf

^hdmf_glhf fh`gh hagZdhfblvky gZ bkoh^ghc kljZgbp_ :\kljbckdh]h

dhkfbq_kdh]h Z]_glkl\Z \ Bgl_jg_l_ �KWWS���ZZZ�DVDVSDFH�DW�GRZQORDG�

C O S PA R 2 0 0 0 .P D F ) .

!������

[Ih^ebgguc l_dkl gZ njZgpmakdhf yaud_]

1 . < gZklhys_c aZibkd_ hk\_s_gu \Z`g_crb_ gh\u_ kh[ulby� ijhbkr_^rb_

aZ i_jbh^ k dhgpZ ���� ]h^Z� AZibkdm ke_^m_l qblZlv \f_kl_ k ^hdeZ^hf

GZpbhgZevgh]h p_gljZ dhkfbq_kdbo bkke_^h\Zgbc �DG?K� h _]h ^_yl_evghklb \

1 9 9 9 ]h^m. < aZibkd_ lZd`_ jZkkfhlj_gZ ^_yl_evghklv NjZgpbb \ ijhfure_gghc

b dhff_jq_kdhc h[eZklyo�

__________________

1  HnbpbZevgu_ hlq_lu =_g_jZevghc :kkZf[e_b� iylv^_kyl iylZy k_kkby� >hiheg_gb_ � 2 0
�:�������� imgdl 11 9 .

2  LZf `_� iylv^_kyl q_l\_jlZy k_kkby� >hiheg_gb_ � 2 0  b bkijZ\e_gb_ �:������ b C o r r.1 ) ,
imgdl 11 9 .
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1 . GZpbhgZevguc p_glj dhkfbq_kdbo bkke_^h\Zgbc

2 . GZ kljZl_]bq_kdhf mjh\g_ h^gbf ba ijbhjbl_lguo gZijZ\e_gbc

^_yl_evghklb DG?K y\eyxlky gh\u_ gZmqgh±ijbdeZ^gu_ bkke_^h\Zgby b

kh^_ckl\b_ ijbf_g_gbx bo j_amevlZlh\ gZ hkgh\_ ^b\_jkbnbpbjh\Zgguo

iZjlg_jkdbo hlghr_gbc b l_kguo k\ya_c k f_`^mgZjh^guf khh[s_kl\hf� Z

lZd`_ \ jZfdZo jZajZ[hldb lj_o hkgh\guo ijh]jZff� �=Zebe_h�� P lé a d e s  �b

=eh[Zevguc fhgblhjbg] \ p_eyo hojZgu hdjm`Zxs_c kj_^u b h[_ki_q_gby

[_ahiZkghklb �=F?K�� b \ha\jZs_gb_ ijh[ k FZjkZ�

Z� Hkgh\gu_ ijh]jZffu

�=Zebe_h�

3 . < bxg_ ���� ]h^Z \ ?\jhi_ [ueh ijbgylh j_r_gb_ h ijbh[j_l_gbb

g_aZ\bkbfhc kimlgbdh\hc gZ\b]Zpbhgghc kbkl_fu� ba\_klghc dZd �=Zebe_h��

dhlhjZy [ueZ jZajZ[hlZgZ k mq_lhf g_h[oh^bfhklb h[_ki_q_gby kh\f_klbfhklb b

\hafh`ghklv \aZbfh^_ckl\by k =eh[Zevghc kbkl_fhc f_klhhij_^_e_gby �G P S )
Kh_^bg_gguo RlZlh\ :f_jbdb b =eh[Zevghc gZ\b]Zpbhgghc kimlgbdh\hc

kbkl_fhc �=EHG:KK� Jhkkbckdhc N_^_jZpbb� DZd h`b^Z_lky� �=Zebe_h� [m^_l

ij_^hklZ\eylv mkem]b h^bgZdh\h]h dZq_kl\Z \h \k_o mkeh\byo� ^Z`_ gZ k_\_jguo

rbjhlZo� ij_^mkfZljb\Z_lky mklZgh\e_gb_ dZgZeZ k\yab f_`^m �=Zebe_h� b

?\jhi_ckdhc ^hihegbl_evghc ]_hklZpbhgZjghc gZ\b]Zpbhgghc kbkl_fhc

(E G N O S ) ^ey h[_ki_q_gb mq_lZ� \ qZklghklb� ihlj_[ghkl_c ]jZ`^Zgkdhc

Z\bZpbb� dZq_kl\h b g_ij_ju\ghklv ij_^hklZ\e_gby mkem] ^he`gu

]ZjZglbjh\Zlvky� GZ kh\_sZgbb kh\_lZ fbgbkljh\ ljZgkihjlZ� ijhoh^b\r_f

2 1 ^_dZ[jy ���� ]h^Z� ]hkm^Zjkl\Z – qe_gu ?\jhi_ckdh]h khxaZ ijbgyeb j_r_gb_

h ijh^e_gbb kjhdZ aZ\_jr_gby kbkl_fgh±hij_^_ebl_evguo bkke_^h\Zgbc�

dhlhju_ ^he`gu [ulv ]hlh\u \ dhgp_ ���� ]h^Z�

Kbkl_fZ gZ[ex^_gby A_feb

4 . Bkke_^h\Zgby� ijh\_^_ggu_ \ oh^_ ij_^\Zjbl_evgh]h wlZiZ� Z lZd`_

h[km`^_gb_ BlZeb_c b NjZgpb_c \hijhkZ h k\yab f_`^m blZevygkdbf ijh_dlhf

C o s m o – S k y m e d b njZgpmakdbf ijh_dlhf P lé a d e s ih^l\_j^beb g_h[oh^bfhklv

kha^Zgby _\jhi_ckdhc fgh]hijhnbevghc kbkl_fu gZ[ex^_gby� LZdZy kbkl_fZ

[m^_l \dexqZlv r_klv kimlgbdh\� q_luj_ kimlgbdZ jZ^bhehdZpbhggh]h

gZ[ex^_gby \ ^bZiZahg_ o �aZimkd dhlhjuo [m^_l hkms_kl\e_g \ i_jbh^ k ����

ih ���� ]h^� b ^\Z kimlgbdZ k hilbq_kdhc ZiiZjZlmjhc \ukhdh]h jZaj_r_gby

�dhlhju_ [m^ml aZims_gu \ i_jbh^ k ���� ]h^Z ih dhg_p ���� ]h^Z�� LZdbf

h[jZahf� ^ZggZy kbkl_fZ ^he`gZ [ulv iheghklvx jZa\_jgmlZ \ ���� ]h^m� WlZ

kbkl_fZ [m^_l hkh[_ggh ihe_aghc ^ey ijbf_g_gby \ h[eZklb dZjlh]jZnbb

�a_fe_ihevah\Zgb_� hdjm`ZxsZy kj_^Z� ]jZ^hkljhbl_evkl\h b l_e_dhffm�

gbdZpbb�� hp_gdb k_ckfbq_kdbo b \medZgbq_kdbo jbkdh\� ]b^jheh]bb b

gZ\h^g_gbc� e_kgh]h ohayckl\Z �h[e_k_gb_ b hojZgZ e_kh\�� ]_heh]bq_kdhc

jZa\_^db b k_evkdh]h ohayckl\Z �q_ldh_ \_^_gb_ k_evkdh]h ohayckl\Z�

k_evkdhohayckl\_ggZy klZlbklbdZ b fhgblhjbg] hkms_kl\e_gby k_evkdhohayckl�

\_gghc iheblbdb�� Z lZd`_ \ fhjkdbo ijbdeZ^guo h[eZklyo� < yg\Zj_ ���� ]h^Z

[ueh ih^ibkZgh kh]eZr_gb_ h khljm^gbq_kl\_ k BlZeb_c� =eZ\guf ih^jy^qbdhf

gZ ihklZ\dm hilbq_kdh]h dhfihg_glZ [m^_l NjZgpby� Z jZ^bhehdZpbhggh]h

dhfihg_glZ –  BlZeby�
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5 . < iheblbd_� ijh\h^bfhc ?\jhi_ckdbf khxahf� \k_ [hevr__ agZq_gb_

ijbh[j_lZxl \hijhku wdheh]bq_kdhc [_ahiZkghklb� K mq_lhf wlhc l_g^_gpbb \

1 9 9 8 ]h^m jZaebqgu_ dhkfbq_kdb_ Z]_glkl\Z b hj]ZgbaZpbb ?\jhiu� \ lhf qbke_

DG?K b ?\jhi_ckdZy dhfbkkby� \u^\bgmeb bgbpbZlb\m jZa\_jlu\Zgby kbkl_fu

G M E S � ?_ p_ev khklhbl \ hdZaZgbb ihfhsb jmdh\h^bl_eyf ^bj_dlb\gh]h mjh\gy

\ j_r_gbb ijh[e_f� k\yaZgguo k hdjm`Zxs_c kj_^hc b [_ahiZkghklvx� \

qZklghklb \ p_eyo h[_ki_q_gby [eZ]hkhklhygby gZk_e_gby� WlZ bgbpbZlb\Z

\dexqZ_l \ k_[y ljb dhfihg_glZ�

Z� =eh[Zevgu_ baf_g_gby� P_ev aZdexqZ_lky \ kh^_ckl\bb aZdexq_gbx

f_`^mgZjh^guo kh]eZr_gbc b h[e_]q_gbb dhgljhey aZ bo hkms_kl\e_gb_f�

b ) Wdheh]bq_kdbc klj_kk� AZ^ZqZ \ wlhc k\yab aZdexqZ_lky \ mkljZg_gbb

g_[eZ]hijbylguo ihke_^kl\bc bklhs_gby b mom^r_gby dZq_kl\Z ijbjh^guo

j_kmjkh\� \ i_j\mx hq_j_^v \h^guo j_kmjkh\�

k� Jbkdb� Ij_^iheZ]Z_lky hdZaZgb_ ihfhsb ^ey ij_^mij_`^_gby b� \

qZklghklb� [hjv[u kh klbobcgufb b l_ogh]_ggufb [_^kl\byfb�

6 . Dhkfbq_kdb_ kbkl_fu� h[eZ^Zxsb_ ihl_gpbZehf ]eh[Zevguo gZ[ex^_gbc

b [he__ rbjhdhc kn_jhc ijZdlbq_kdh]h ijbf_g_gby� g_khfg_ggh� fh]ml \g_klb

kms_kl\_gguc \deZ^ \ j_r_gb_ wlbo aZ^Zq� LZdZy kbkl_fZ h[_ki_qb\Z_l�

gZijbf_j� jy^ \hafh`ghkl_c ^ey gZ[ex^_gby� Z __ l_ogbq_kdb_ oZjZdl_jbklbdb

�kimlgbdb k jZ^bhehdZpbhgguf b hilbq_kdbf h[hjm^h\Zgb_f� hkh[_ggh q_ldh

khhl\_lkl\mxl dhgp_ipbb G M E S � Kbkl_fZ lZd`_ y\blky ihe_aguf f_oZgbafhf

^ey hkms_kl\e_gby – k ihfhsvx wdkiemZlbjm_fuo \ gZklhys__ \j_fy kimlgbdh\

k_jbb S P O T b [m^msbo kimlgbdh\ S P O T -5  – iheh`_gbc OZjlbb h

khljm^gbq_kl\_ \ h[_ki_q_gbb kdhhj^bgbjh\Zggh]h bkihevah\Zgby dhkfbq_kdbo

h[t_dlh\ \ kemqZ_ klbobcguo beb l_ogh]_gguo [_^kl\bc� dhlhjZy [ueZ

ih^ibkZgZ �� bxgy ���� ]h^Z ?\jhi_ckdbf dhkfbq_kdbf Z]_glkl\hf �?D:� b

DG?K� < hdly[j_ ���� ]h^Z DZgZ^kdh_ dhkfbq_kdh_ Z]_glkl\h �DD:�

ijbkh_^bgbehkv d wlhc ]mfZgblZjghc bgbpbZlb\_� dhlhjZy ijba\ZgZ

kh^_ckl\h\Zlv Zdlb\baZpbb khljm^gbq_kl\Z f_`^m hi_jZlhjZfb dhkfbq_kdbo

kbkl_f \ kemqZ_ ijbjh^guo beb l_ogh]_gguo [_^kl\bc� OZjlby hldjulZ ^ey

hi_jZlhjh\ kimlgbdh\ \h \k_f fbj_� dhlhju_ ^he`gu ijb wlhf \aylv gZ k_[y

h[yaZl_evkl\h khljm^gbqZlv gZ ^h[jh\hevghc hkgh\_ [_a dZdh]h�eb[h h[f_gZ

nbgZgkh\ufb j_kmjkZfb gZ ^\mklhjhgg_c hkgh\_� k_jv_aguc bgl_j_k d wlhc

bgbpbZlb\_ ijhy\beb b ^jm]b_ hj]ZgbaZpbb b kljZgu� GZqbgZy k � ghy[jy

2 0 0 0 ]h^Z kljZgu� \ dhlhjuo ijhbkoh^yl lZdb_ [_^kl\by� fh]ml bkihevah\Zlv

j_kmjku DG?K� ?D: b DD:� ijbq_f ^ey wlh]h lj_[m_lky ebrv gZ[jZlv

khhl\_lkl\mxsbc l_e_nhgguc ghf_j� JZaj_r_ggu_ ihevah\Zl_eb kbkl_fu

ihemqZl bgnhjfZpbx h ghf_j_ l_e_nhgZ� dhlhjZy ghkbl dhgnb^_gpbZevguc

oZjZdl_j� < kemqZ_ gZklmie_gby dZdh]h�eb[h klbobcgh]h [_^kl\by ihevah\Zl_eb

[m^ml \ khklhygbb mklZgh\blv k\yav k hi_jZlhjhf ?\jhi_ckdh]h bgklblmlZ

dhkfbq_kdbo bkke_^h\Zgbc �WKJBG� \h NjZkdZlb� BlZeby� dhlhjuc kfh`_l

g_f_^e_ggh mklZgZ\eb\Zlv dhglZdl k ^_`mjguf i_jkhgZehf h^gh]h ba lj_o

dhkfbq_kdbo Z]_glkl\�

<ha\jZs_gb_ ijh[ k FZjkZ

7 . Ijh]jZffZ bkke_^h\Zgby FZjkZ� hkms_kl\ey_fZy GZpbhgZevguf

mijZ\e_gb_f ih ZwjhgZ\lbd_ b bkke_^h\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z
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�G:K:�� ij_^mkfZljb\Z_l aZimkd \ l_q_gb_ ke_^mxsbo ^_kylb e_l g_kdhevdbo

dhkfbq_kdbo ZiiZjZlh\� \ lhf qbke_ M a r s  O d y s s e y  ( 2 0 0 1 ]h^�� M a r s  E x p lo r a t io n
R o v e r s  ( 2 0 0 3 ]h^�� M a r s  R e c o n n a is s a n c e  O r b ite r  ( 2 0 0 5 ]h^� b M a r s  S a m p le  R e tu r n �\

i_jbh^ k ���� ih ���� ]h^�� DG?K lZd`_ ijbklmibe d hkms_kl\e_gbx

ijh]jZffu bkke_^h\Zgby FZjkZ� dhlhjZy \dexqZ_l \ k_[y Zdlb\gh_ mqZklb_ \

ijh_dl_ M a r s  E x p r e s s ?D: b jZajZ[hld_ ijh]jZffu P re m ie r  �\ha\jZs_gb_ ijh[ k
FZjkZ b kha^Zgb_ k_lb ^ey ijh\_^_gby wdki_jbf_glh\�� gb`_ ijb\_^_gu ^\Z

hkgh\guo dhfihg_glZ wlhc ijh]jZffu�

Z� mqZklb_ NjZgpbb \ ijh]jZff_ \hajZs_gby ijh[ G:K: \ jZfdZo k\h_c

ijh]jZffu M a r s  S u r v e y o r � Z lZd`_ jZajZ[hldZ b hkms_kl\e_gb_ aZimkdZ \ jZfdZo
ijh_dlZ \ha\jZs_gby ijh[ k FZjkZ hj[blZevgh]h dhjZ[ey M a r s ,  aZimkd D:

A r ia n e  5 b ij_^hklZ\e_gb_ ^hihegbl_evgh]h h[hjm^h\Zgby�

b ) jZa\_jlu\Zgb_ gZ ih\_joghklb FZjkZ k_lb ba q_luj_o kimkdZ_fuo

]_hnbabq_kdbo ZiiZjZlh\ �ijh_dl N e t la n d e r�� jZajZ[hlZgguo _\jhi_ckdbf

dhgkhjpbmfhf \h ]eZ\_ k DG?K ijb mqZklbb iZjlg_jh\ ba =_jfZgbb� Nbgeyg^bb

b ;_ev]bb�

8 . <Z`guc wlZi \ khljm^gbq_kl\_ f_`^m G:K: b DG?K [ue ^hklb]gml \

hdly[j_ ���� ]h^Z� dh]^Z [ueZ ih^ibkZgZ ^_deZjZpby h gZf_j_gbyo� \ dhlhjhc

DG?K ijbagZ_lky \ dZq_kl\_ h^gh]h ba hkgh\guo iZjlg_jh\ \ hkms_kl\e_gbb

ijh]jZffu bkke_^h\Zgbc FZjkZ \ jZfdZo ijh_dlZ \ha\jZs_gby ijh[ k FZjkZ�

b ) Ihke_^gb_ kh[ulby \ jZfdZo ^jm]bo ijh]jZff

Kimlgbd &RURW

9 . P_eyfb \ukhdhlhqgh]h a\_a^gh±nhlhf_ljbq_kdh]h kimlgbdZ C o r o t � j_r_gb_
h dhlhjhf [ueh ijbgylh \ fZjl_ ���� ]h^Z� y\eyxlky bamq_gb_ \gmlj_gg_c

kljmdlmju a\_a^ b ihbkd wdahieZg_l �gZoh^ysboky aZ ij_^_eZfb Kheg_qghc

kbkl_fu�� \ qZklghklb l_eemjbq_kdbo ieZg_l� < ijh_dl_ C o r o t bkihevam_lky

ieZlnhjfZ P ro tϑu s � GZ gZmqghf b l_ogbq_kdhf mjh\gyo ijh_dl hkms_kl\ey_lky \

khljm^gbq_kl\_ k _\jhi_ckdbfb iZjlg_jZfb \ :\kljbb� ;_ev]bb� BkiZgbb b

BlZebb� MqZklb_ \ ijh_dl_ ijbgbfZ_l lZd`_ ?D:�

1 0 . Kimlgbd [m^_l \u\_^_g gZ hj[blm k gZdehg_gb_f �� ]jZ^mkh\ gZ \ukhl_

8 5 0  df� hilbfbabjh\Zgghc k mq_lhf ba[jZgguo p_e_c� LZdZy hj[blZ iha\hebl

hkms_kl\eylv g_ij_ju\gh_ gZ[ex^_gb_ h[eZkl_c dhkfbq_kdh]h ijhkljZgkl\Z�

jZg__ g_ ^hklmiguo ^ey gZ[ex^_gby k A_feb� \ l_q_gb_ [he__ q_f ��� ^g_c�

AZimkd gZf_q_g gZ ���� ]h^�

Kimlgbdb -DVRQ b 3,&$662±&(1$

1 1 . Wlb ^\Z kimlgbdZ bkihevamxl ieZlnhjfm P ro tϑu s , b wlhl ijh_dl

hkms_kl\ey_lky \ khljm^gbq_kl\_ k G:K:�

Z� kimlgbd J a s o n ij_^gZagZq_g ^ey gZ[ex^_gby hd_Zgh\� \ qZklghklb

baf_j_gby pbjdmeypbb fhjkdhc \h^u b hij_^_e_gby fhjkdh]h ]_hb^Z� aZimkd

wlh]h kimlgbdZ� gZf_q_gguc gZ k_j_^bgm ���� ]h^Z� y\blky ijh^he`_gb_f

ijh_dlZ T O P E X – P o s e id o n ;

b ) kimlgbd P I C A S S O – C E N A ij_^gZagZq_g ^ey bamq_gby debfZlheh]bb

h[eZqghklb b Zwjhahe_c \ p_eyo baf_j_gby bo \ha^_ckl\by gZ jZ^bZpbhgguc
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[ZeZgk A_feb� GZ G:K: \haeh`_gu nmgdpbb h[_ki_q_gby ihe_aghc gZ]jmadb� Z

DG?K h[_ki_qb\Z_l ieZlnhjfm b hl\_qZ_l aZ dhgkljmdpbhggmx hkgh\m�

Zll_klZpbx b bgl_]jZpbx kimlgbdZ� < gZklhys__ \j_fy jZ[hlu gZoh^ylky \

klZ^bb i_j_oh^Z hl nZau K d nZa_ '� Z aZimkd kimlgbdZ gZf_q_g gZ k_j_^bgm

2 0 0 3 ]h^Z�

Kimlgbd M e g h a – Tro p iq u e s

1 2 . Kimlgbd 0HJKD±7URSLTXHV ij_^gZagZq_g ij_`^_ \k_]h ^ey bamq_gby

k_ahgguo dhe_[Zgbc \ ]b^jheh]bq_kdhf pbde_� Z lZd`_ wg_j]_lbq_kdh]h h[f_gZ \

kbkl_f_ �kmrZ±hd_Zg±Zlfhkn_jZ� \ ljhibq_kdbo ahgZo� Wlhl gZmqguc kimlgbd

ij_^gZagZq_g ^ey h^gh\j_f_ggh]h gZ[ex^_gby \h^ygh]h iZjZ� h[eZqghklb�

hkZ^dh\ b jZ^bZpbb \ f_`ljhibq_kdhf ihyk_� < ghy[j_ ���� ]h^Z [ueh

ih^ibkZgh kh]eZr_gb_ h khljm^gbq_kl\_ f_`^m Bg^bckdhc hj]ZgbaZpb_c

dhkfbq_kdbo bkke_^h\Zgbc �BKJH� b DG?K� AZimkd wlh]h kimlgbdZ k

bkihevah\Zgb_f ieZlnhjfu 3URWéus gZf_q_g gZ ���� ]h^ k ihfhsvx bg^bckdhc

jZd_lu±ghkbl_ey ^ey \u\h^Z kimlgbdh\ gZ iheyjgmx hj[blm �P S LV ) .

Fbdjhkimlgbdb

1 3 . KhagZ\Zy ihl_gpbZevgu_ \hafh`ghklb fbdjhkimlgbdh\� DG?K ij_^eZ]Z_l

gZmqgh±l_ogbq_kdhfm khh[s_kl\m kh\_jr_ggh gh\mx ebgbx ijh^mdlh\�

hljZ`Zxsmx lhl nZdl� qlh fbdjhkimlgbdb b]jZxl \Z`gmx jhev \ kh^_ckl\bb

bggh\Zpbhgghc ^_yl_evghklb gZ ijh]jZffghf� kbkl_fghf� l_ogbq_kdhf b

f_lh^heh]bq_kdhf mjh\gyo� LZdmx ebgbx ijh^mdlh\ oZjZdl_jbamxl \ukhdb_

ihdZaZl_eb k lhqdb aj_gby ihl_gpbZeZ ihe_aghc gZ]jmadb �fZkkZ� fhsghklv�

lhqgh_ gZ\_^_gb_� l_e_f_ljby b h[jZ[hldZ�� Ijb wlhf mqblu\Zxlky p_eb

khdjZs_gby jZkoh^h\ gZ hkgh\_ ijbf_g_gby dhff_jq_kdbo dhfihg_glh\ b

gh\r_kl\ \ lZdbo h[eZklyo� dZd j_]mebjh\Zgb_ jbkdh\� dhgljhev dZq_kl\Z�

hlghr_gby f_`^m deb_glZfb b ihklZ\sbdZfb b klZg^ZjlbaZpby dhgkljmdpbb b

bgkljmf_glh\ k[hjdb� K_jlbnbdZpby wlhc k_jbb ijh^mdlh\ gZf_q_gZ gZ dhg_p

2 0 0 1 ]h^Z� Z Zll_klZpby [m^_l ijh\_^_gZ \ oh^_ ihe_lZ kimlgbdZ D E M E T E R ,
aZimkd dhlhjh]h aZieZgbjh\Zg gZ ���� ]h^� P_evx wlh]h ijh_dlZ y\ey_lky

baf_j_gb_ \hafms_gbc \ Zlfhkn_j_ A_feb \ k\yab k k_ckfbq_kdhc b

\medZgbq_kdhc Zdlb\ghklvx� Ij_^mkfhlj_gh ih^^_j`b\Zlv iZjlg_jkdb_

hlghr_gby k ijhfure_gghklvx� Z \ i_jki_dlb\_� ihke_ i_j\h]h ijZdlbq_kdh]h

bkihevah\Zgby� \hijhkZfb ijhba\h^kl\Z b k[ulZ ^he`gu [ulv ]hlh\u

aZgbfZlvky ijhfure_ggu_ hj]ZgbaZpbb� DG?K [m^_l m^_eylv hkgh\gh_

\gbfZgb_ jZajZ[hld_ kbkl_f b kimlgbdh\ ^ey bkihevah\Zgby \ kh[kl\_gguo

gZmqgh±l_ogbq_kdbo p_eyo beb \ jZfdZo ijh]jZff khljm^gbq_kl\Z�

2 . Ijhfure_ggh±dhff_jq_kdbc k_dlhj

Z� DhfiZgby �:edZl_ev ki_ck bg^Zkljba�

1 4 . < ���� ]h^m aZf_lgh \hajhkeh dhebq_kl\h ihemqZ_fuo dhfiZgb_c

�:edZl_ev ki_ck� aZdZah\ gZ ]_hklZpbhgZjgu_ kimlgbdb k\yab� [ueh aZdZaZgh

1 0 kimlgbdh\� \ lhf qbke_ r_klv kimlgbdh\ gZ ieZlnhjf_ gh\_cr_]h ihdhe_gby

S p a c e b u s  4 0 0 0 ^ey hi_jZlhjZ k\yab G E  A m e r ic o m Kh_^bg_gguo RlZlh\

:f_jbdb� =eZ\gh_ mijZ\e_gb_ \hhjm`_gbc Fbgbkl_jkl\Z h[hjhgu NjZgpbb

jZaf_klbeh aZdZa gZ kimlgbd S y r a c u s e  3 � ij__fgbd S y r a c u s e  2 .
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1 5 . Hkms_kl\e_g aZimkd jy^Z kimlgbdh\� ijhba\_^_gguo dhfiZgb_c �:edZl_ev

ki_ck�� \ lhf qbke_ \lhjhc kimlgbd ^ey =eh[Zevghc kimlgbdh\hc kbkl_fu

\_sZgby :RUOG6SDFH� kimlgbd \_sZgby ?XURS_6WDU ^ey dhfiZgbb �XjhiKlZj

El^��� kh\f_klghc dhfiZgbb k mqZklb_f �:edZl_ev ki_ck� b �EhjZe ki_ck wg^

dhffvxgbd_crg�� k_jby kimlgbdh\ (87?/6$7 : ^ey ?\jhi_ckdhc hj]ZgbaZpbb

kimlgbdh\hc k\yab �?<L?EK:L�� Z lZd`_ ihklhygguc aZdZa gZ h[gh\e_gb_

kimlgbdZ ([SUHVV$ iZjdZ gZpbhgZevguo kimlgbdh\ Jhkkbckdhc N_^_jZpbb�

1 6 . >hklb]gmlu \Z`gu_ j_amevlZlu \ h[eZklb gZ[ex^_gby b bkke_^h\Zgby

hdjm`Zxs_c kj_^u k ihfhsvx kimlgbdh\� K mq_lhf ^Zevg_cr_c bgl_]jZpbb

kimlgbdh\ F_t e o s a t  \lhjh]h ihdhe_gby� nmgdpbb hkgh\gh]h ih^jy^qbdZ gZ

dhlhju_ \uihegy_l �:edZl_ev ki_ck�� \ gZklhys__ \j_fy wlhl kimlgbd

ij_^klZ\ey_l kh[hc i_j\mx ^_ckl\mxsmx ihe_lgmx fh^_ev ^ey aZimkdh\�

Kimlgbd J a s o n � kh\f_klguc ijh_dl G:K:�DG?K� lZd`_ ijhoh^bl

aZdexqbl_evgmx klZ^bx bgl_]jZpbb ^ey aZimkdZ \ k_j_^bg_ ���� ]h^Z� K

ihfhsvx wlh]h kimlgbdZ [m^_l h[_ki_q_gZ i_j_^ZqZ nmgdpbc hd_Zgbq_kdbo

bkke_^h\Zgbc ba dhkfbq_kdh]h ijhkljZgkl\Z� dhlhju_ \ gZklhys__ \j_fy

\uihegy_l kimlgbd T O P E X /P o s e id o n .

1 7 . < ���� ]h^m [ue lZd`_ ^hklb]gml \Z`guc wlZi \ hkms_kl\e_gbb

_\jhi_ckdh]h kimlgbdh\h]h ijh_dlZ �=Zebe_h� \ h[eZklb gZ\b]Zpbb b

f_klhhij_^_e_gby� DhfiZgby �:edZl_ev ki_ck�� y\eyxsZyky hkgh\guf

mqZklgbdhf b p_gljhf ijhfure_ggh]h dhgkhjpbmfZ �=Zebe_h bg^Zkljba�� \

dhlhjuc \oh^yl �:edZl_ev ki_ck� �NjZgpby�� �:kljbmf El^�� �Kh_^bg_ggh_

Dhjhe_\kl\h <_ebdh[jblZgbb b K_\_jghc BjeZg^bb�� �:kljbmf =f[O

�=_jfZgby� b �:e_gbZ kiZpbh� �BlZeby�� g_k_l hl\_lkl\_gghklv aZ

ij_^\Zjbl_evgu_ bkke_^h\Zgby� dZkZxsb_ky ]eh[Zevghc Zjobl_dlmju ^Zgghc

kbkl_fu�

b ) DhfiZgby �:jbZgki_ck�

1 8 . �:jbZgki_ck�� i_j\Zy \ fbj_ dhff_jq_kdZy dhkfbq_kdZy ljZgkihjlgZy

dhfiZgby� [ueZ kha^ZgZ \ ���� ]h^m ^ey ijhba\h^kl\Z b fZjd_lbg]Z jZd_lu±

ghkbl_ey �:ULDQ_�� < qbkeh Zdpbhg_jh\ dhfiZgbb \oh^yl DG?K� djmigu_

_\jhi_ckdb_ ijhfure_ggu_ dhjihjZpbb� hkms_kl\eyxsb_ ^_yl_evghklv \ wlhf

k_dlhj_� b jy^ [Zgdh\� AZ ijhr_^rbc k l_o ihj i_jbh^ ijhreZ ijh\_jdm b

bkiulZgby dhhj^bgZpby ^_yl_evghklb f_`^m ?D:� dhlhjh_ nbgZgkbjm_l

jZajZ[hldb� DG?K� dhlhjuc y\ey_lky ]eZ\guf ih^jy^qbdhf� ijhfure_ggufb

ij_^ijbylbyfb ?\jhiu� dhlhju_ ijhba\h^yl we_f_glu jZd_lu±ghkbl_ey� b

dhfiZgb_c �:jbZgki_ck�� dhlhjZy hl\_qZ_l aZ \hijhku dhhj^bgZpbb

ijhba\h^kl\Z� dhff_jq_kdmx ^_yl_evghklv b hi_jZpbb� k\yaZggu_ k aZimkdhf�

lZdbf h[jZahf� dhfiZgby �:jbZgki_ck� y\ey_lky fbjh\uf eb^_jhf \ h[eZklb

aZimkdZ kimlgbdh\ k\yab�

1 9 . AZimkd D: dhfiZgbb �:jbZgki_ck� hkms_kl\ey_lky k _\jhi_ckdh]h

dhkfh^jhfZ Dmjm� dhlhjuc jZkiheh`_g gZ ���/k�r� b ihwlhfm y\ey_lky b^_Zevguf

f_klhf ^ey aZimkdZ kimlgbdh\ gZ ]_hklZpbhgZjgmx hj[blm�

2 0 . Mki_o� dhlhjuc aZ\h_\ZeZ jZd_lZ±ghkbl_ev A r ia n e  ��� h[tykgy_lky __

gZ^_`ghklvx b ]b[dhklvx� aZimkd lZdbo jZd_l±ghkbl_e_c [m^_l hkms_kl\eylvky

^h ���� ]h^Z� Z \ ���� ]h^m iheghklvx ijhreZ wdkiemZlZpbhggu_ bkiulZgby

gh\Zy jZd_lZ±ghkbl_ev A r ia n e  �� dZq_kl\_ggu_ oZjZdl_jbklbdb dhlhjhc lZd`_
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ihemqbeb ijbagZgb_� < ���� ]h^m dhfiZgby �:jbZgki_ck� hkms_kl\beZ

1 2 aZimkdh\ �� aZimkdh\ A r ia n e  � b � aZimkdZ A r ia n e  �� ba h[s_]h qbkeZ

1 6 kimlgbdh\� \u\_^_gguo gZ hj[blm� GZ dhff_jq_kdhf mjh\g_ dhfiZgby

�:jbZgki_ck� ihemqbeZ �� ba �� dhgljZdlh\� \ug_k_gguo gZ dhgdmjk gZ fbjh\hf

jugd_�

2 1 . DhfiZgby �:jbZgki_ck�� ij_^eZ]ZxsZy gZ jugd_ i_j\mx jZd_lm±ghkbl_ev

gh\h]h ihdhe_gby� gZ g_kdhevdh e_l hi_j_`Z_l k\hbo dhgdmj_glh\� WlZ

_\jhi_ckdZy dhfiZgby [m^_l ijb\h^blv k\hx gh\mx jZd_lm±ghkbl_ev \

khhl\_lkl\b_ k ih\ur_ggufb lj_[h\Zgbyfb� \ qZklghklb \ k\yab k

g_h[oh^bfhklvx ih\ur_gby kimlgbdh\hc fZkku� =jmahih^t_fghklv jZd_lu�

ghkbl_ey A r ia n e  � ^he`gZ \hajZklb k gug_rg_]h mjh\gy� khklZ\eyxs_]h

6 ,3 lhggu� ^h �� lhgg \ ���� ]h^m �k bkihevah\Zgb_f gh\h]h ^\b]Zl_ey V u lc a in  2
\ ]eZ\ghc klmi_gb b djbh]_ggh]h ^\b]Zl_ey �(6K�$� beb ^\b]Zl_evghc mklZgh\db

ih\lhjgh]h aZimkdZ �E S /V � \_jog_c klmi_gb�� Z \ ���� ]h^m ± ^h �� lhgg �k

bkihevah\Zgb_f djbh]_gghc ^\b]Zl_evghc mklZgh\db ih\lhjgh]h aZimkdZ

\_jog_c klmi_gb b gh\h]h ^\b]Zl_ey V i n c i  ( E C /B ) ) .

2 2 . Ihjln_ev aZdZah\ dhfiZgbb �:jbZgki_ck�� dhlhjZy hkms_kl\beZ

1 3 9 aZimkdh\� jZaf_klb\ \ p_ehf ��� kimlgbd gZ hj[bl_� gZkqblu\Z_l \

gZklhys__ \j_fy �� dhgljZdlh\�

k� DhfiZgby �:kljbmf�

2 3 . Kha^Zgb_ dhfiZgbb �:kljbmf�� hj]ZgZ� h[t_^bgyxs_]h dhfiZgbx �FZljZ

FZjdhgb Ki_ck� b dhkfbq_kdmx ^_yl_evghklv dhfiZgbb �>Zcfe_j DjZcke_j

:wjhki_ck�� h dhlhjhf [ueh h[ty\e_gh \ hdly[j_ ���� ]h^Z� hnbpbZevgh

aZ\_jrbehkv \ fZ_ ���� ]h^Z ihke_ h^h[j_gby ?\jhi_ckdhc dhfbkkb_c� WlZ

gh\Zy dhfiZgby� hibjZxsZyky gZ \ukhdmx wnn_dlb\ghklv b \aZbfh^hihe�

gy_fhklv ^_yl_evghklb __ dhfiZgbc±hkgh\Zl_e_c� h[_ki_qb\Z_l m^h\e_l\hj_gb_

]eh[Zevguo ihlj_[ghkl_c dhkfbq_kdh]h k_dlhjZ� ^h[b\rbkv kms_kl\_gguo

dhff_jq_kdbo mki_oh\ aZ i_jbh^ ����±���� ]h^h\�

Z� hgZ aZgbfZ_l eb^bjmxsb_ ihabpbb \ fbj_ \ h[eZklb ]jZ`^Zgkdbo b

\h_gguo kimlgbdh\ gZ[ex^_gby A_feb b bo khhl\_lkl\mxsbo gZa_fguo

k_]f_glh\ �y\ey_lky ]eZ\guf ih^jy^qbdhf \ hlghr_gbb f_l_hjheh]bq_kdbo

kimlgbdh\ M e to p � kimlgbdZ S P O T -5 b mklZgh\e_ggh]h gZ g_f ki_dljZevgh]h

h[hjm^h\Zgby \ukhdh]h jZaj_r_gby� Z lZd`_ \ hlghr_gbb gZa_fgh]h k_]f_glZ

ihevah\Zl_e_c \h_gghc ijh]jZffu H e l io s  I I ) ;

b ) hgZ y\ey_lky f_`^mgZjh^guf mqZklgbdhf gZmqguo ijh]jZff

�]eZ\guf ih^jy^qbdhf \ jZfdZo jZaebqguo ijh]jZff ?D:� \ qZklghklb

C lu s te r  I I ,  5RVHWWD beb 0DUV ([SUHVV b kimkdZ_fuc ZiiZjZl %HDJOH 2 ) ;

k� hgZ y\ey_lky hkgh\guf ih^jy^qbdhf \ hlghr_gbb �� kimlgbdh\ k\yab

�]jZ`^Zgkdbo b \h_gguo�� AZdexq_g jy^ dhgljZdlh\� ih^l\_j`^Zxsbo \Z`gh_

agZq_gb_ k_jbb (XURVWDU b fh^mevgh]h dhfie_dkZ l_e_dhffmgbdZpbhgguo

kimlgbdh\� \dexqZy N ile s a t  1 0 2 ,  H o t  B ir d  7 ,  I N T E L S AT  1 0 -0 1 b ����� b

I n m a r s a t  1 -4 . Fbgbkl_jkl\h h[hjhgu Kh_^bg_ggh]h Dhjhe_\kl\Z \haeh`beh gZ

�:kljbmf� nmgdpbb gZmqguo bkke_^h\Zgbc ^ey S k y n e t  5 ;

d ) hgZ y\ey_lky iZjlg_jhf \ hkms_kl\e_gbb ijh]jZff aZimkdZ jZd_l�

ghkbl_e_c� ihklZ\e_g khluc [ehd h[hjm^h\Zgby ^ey A r i a n e  4 � hkms_kl\e_g
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i_j\uc aZimkd ^ey dhfiZgbb �?\jhdhl�� nbebZeZ dhfiZgbb �:kljbmf�� dhlhjhc

ijbgZ^e_`bl �� ijhp_gl Zdpbc�

_� y\eyykv \_^msbf _\jhi_ckdbf ih^jy^qbdhf \ jZfdZo ijh]jZff

kha^Zgby hj[blZevghc bgnjZkljmdlmju� �:kljbmf� y\ey_lky ki_pbZebklhf \

h[eZklb Z\bhgbdb b [hjlh\hc bgnhjfZlbdb b ijbgbfZ_l Zdlb\gh_ mqZklb_ \

jZajZ[hld_ kbkl_f F_`^mgZjh^ghc dhkfbq_kdhc klZgpbb �eZ[hjZlhjby

C o lu m b u s ,  Z\lhfZlbq_kdbc f_`hj[blZevguc ljZgkihjlguc ZiiZjZl �FL:��

ih^kbkl_fZ k[eb`_gby��

f ) hgZ y\ey_lky hkgh\guf iZjlg_jhf \ ijhp_kk_ dhgkljmbjh\Zgby b

jZajZ[hldb _\jhi_ckdhc kimlgbdh\hc gZ\b]Zpbhgghc kbkl_fu b \eZ^__l

5 0 ijhp_glZfb Zdpbc dhfiZgbb �=Zebe_h bg^Zkljba K:��

d ) Kimlgbd A r g o s ^ey k[hjZ ^Zgguo b f_klhhij_^_e_gby

2 4 . < ���� ]h^m ijhbahreb ke_^mxsb_ kh[ulby�

a ) kms_kl\_ggh \hajhkeZ Zdlb\ghklv bkihevah\Zgby A rg o s \ gZmqguo

p_eyo� \ qZklghklb� \ k\yab k jZa\_jlu\Zgb_f ^j_cnmxsbo ahg^h\ b gZqZehf

hkms_kl\e_gby ijh]jZffu $UJRV �baf_j_gb_ ijhnbe_c l_fi_jZlmju b

khe_ghklb��

b ) kbkl_fZ :rg o s rbjhdh bkihevam_lky ^ey mijZ\e_gby ju[heh\_pdbfb

nehlZfb Kh_^bg_gguo RlZlh\ :f_jbdb� I_jm� Jhkkbckdhc N_^_jZpbb b ^jm]bo

kljZg� Z gZ ���� ]h^ aZdexq_gu i_jki_dlb\gu_ dhgljZdlu \ X]h±<hklhqghc

:abb�

2 5 . < ���� ]h^m kimlgbd ^ey k[hjZ ^Zgguo b f_klhhij_^_e_gby mklZgh\be

f_klhiheh`_gb_ [he__ � 0 0 0  i_j_^Zlqbdh\ :rg o s .

2 6 . Djhf_ lh]h� bgl_gkb\gZy ih^]hlh\dZ d aZimkdm \ [m^ms_f kimlgbdh\ E n v is a t
b J a s o n h[_ki_qbeZ nmgdpbhgZevgh_ bkihevah\Zgb_ gZa_fgh]h k_]f_glZ�

ij_^gZagZq_ggh]h ^ey \ukhdhlhqghc Zevlbf_ljbb b hj[blh]jZnbb �S a l to ) .
>ZggZy kbkl_fZ ^_ckl\m_l k ^_dZ[jy ���� ]h^Z�

2 7 . < p_eyo ^Zevg_cr_c ^b\_jkbnbdZpbb ^_yl_evghklb [ueh ijbgylh j_r_gb_

h jZajZ[hld_ dhfie_dkghc kimlgbdh\hc ieZlnhjfu ^ey i_j_^Zqb

^Zgguo N o v a c o m � dhlhjZy [m^_l \\_^_gZ \ wdkiemZlZpbx e_lhf ���� ]h^Z�

2 8 . Kimlgbdb ^ey k[hjZ ^Zgguo b hij_^_e_gby f_klhiheh`_gby ih�ij_`g_fm

h[_ki_qb\Zxl nmgdpbhgbjh\Zgb_ F_`^mgZjh^ghc kimlgbdh\hc ihbkdh\h±

kiZkZl_evghc kbkl_fu (DHKI:K±K:JK:L� \ bgl_j_kZo Fbgbkl_jkl\Z

ljZgkihjlZ b ^ey hij_^_e_gby kb]gZeh\ [_^kl\by� i_j_^Z\Z_fuo q_j_a wlm

kbkl_fm�

_� JZd_lu±ghkbl_eb E A D S

2 9 . DhfiZgby ih jZajZ[hld_ b ba]hlh\e_gbx jZd_l±ghkbl_e_c E A D S ,  ij_`g__
gZa\Zgb_ dhfiZgbb – �:wjhkiZkvyev FZljZ EZgkzj�� y\eyxsZyky iheguf

kh[kl\_ggbdhf nbebZeZ dhfiZgbb E u r o p e a n  A e r o n a u t ic s ,   D e fe n c e  a n d  S p a c e
C o m p a n y  n .v.� \ gZklhys__ \j_fy mgZke_^h\ZeZ khjhdZe_lgbc hiul jZajZ[hldb

ghkbl_e_c wlhc dhff_jq_kdhc ]jmiihc b \uihegy_l nmgdpbb ih kha^Zgbx

Zjobl_dlmju b jZajZ[hld_ klmi_g_c±ghkbl_e_c k_jbb A r i a n e � Z lZd`_ ihklZ\sbdZ
dhkfbq_kdh]h h[hjm^h\Zgby�
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3 0 . < ^_dZ[j_ ���� ]h^Z dhfiZgby ihemqbeZ aZdZa gZ �� jZd_l±ghkbl_e_c

A r ia n e  � \ ^\mo gh\uo \ZjbZglZo �E S C – A  b E S /V ) ,  jZajZ[hldZ dhlhjuo

ijh^he`Z_lky \ p_eyo ihklZ\db \ [eb`Zcr_f [m^ms_f� < ���� ]h^m [ueh

ihklZ\e_gh �� jZd_l±ghkbl_e_c :r i a n e  �� \dexqZy khlmx ihe_lgmx fh^_ev� Z

lZd`_ i_j\u_ ljb jZd_lu±ghkbl_ey :r i a n e  � ^ey dhff_jq_kdbo aZimkdh\�

3 1 . DhfiZgby E A D S ijh^he`^Z_l hdZau\Zlv ih^^_j`dm k\h_fm nbebZem

S ta r s e m ^ey dhff_jq_kdbo ihe_lh\ dhjZ[e_c �Khxa�� h[_ki_qb\Zy fh^_jgbaZpbx

h[hjm^h\Zgby� ba]hlh\e_gb_ mkljhckl\ ^ey jZkij_^_e_gby ihe_aghc gZ]jmadb ^ey

ijh]jZff G lo b a ls ta r b C lu s te r � Z lZd`_ ihfhsv \ jZajZ[hld_ gh\h]h \ZjbZglZ D:
�Khxa±Nj_]Zl�� < dZq_kl\_ hkgh\gh]h ih^jy^qbdZ \ hlghr_gbb FL:� dhlhjuc

ij_^klZ\ey_l kh[hc h^bg ba hkgh\guo \deZ^h\ ?\jhiu \ jZa\_jlu\Zgb_

F_`^mgZjh^ghc dhkfbq_kdhc klZgpbb� dhfiZgby E A D S ijh^he`Z_l k\hb

hiulgh±dhgkljmdlhjkdb_ jZajZ[hldb \ jZfdZo ?\jhiu� < k_j_^bg_ ���� ]h^Z [ue

ijh\_^_g h[ahj ijh_dlgh±dhgkljmdlhjkdbo jZajZ[hlhd� Ihkdhevdm

dhfiZgby E A D S h[eZ^Z_l hiulhf b agZgbyfb� dZkZxsbfbky \ha\jZs_gby D: \

Zlfhkn_jm� gZ g__ [m^ml \haeh`_gu h[yaZgghklb \ k\yab k h[_ki_q_gb_f

`Zjhijhqghc h[rb\db ahg^Z B e a g le  2 ,  dhlhjuc ^he`_g kh\_jrblv ihkZ^dm gZ

FZjk \ ���� ]h^m \ jZfdZo ijh_dlZ M a r s  E x p r e s s .

3 2 . Hkms_kl\eyxlky f_jhijbylby� k\yaZggu_ kh kimlgbdh\uf h[hjm^h\Zgb_f�

k dhfiZgb_c �:edZl_ev Ki_ck Bg^Zkljba� aZdexq_gh lj_oe_lg__ kh]eZr_gb_

hlghkbl_evgh ba]hlh\e_gby Zgl_gg b kljmdlmjguo we_f_glh\ ba dhfihablguo

fZl_jbZeh\�

f ) DhfiZgby �Kg_dfZ�

3 3 . DhfiZgby �Kg_dfZ fhlzj�� hl^_e jZd_lguo ^\b]Zl_e_c dhlhjhc \aye gZ k_[y

\ ���� ]h^m nmgdpbb ?\jhi_ckdh]h h[s_kl\Z ^\b]Zl_evguo mklZgh\hd� y\ey_lky

\_^ms_c _\jhi_ckdhc dhfiZgb_c \ h[eZklb dhkfbq_kdbo ^\b]Zl_evguo

mklZgh\hd� >_yl_evghklv dhfiZgbb \ ]jZ`^Zgkdhf k_dlhj_ k\yaZgZ ]eZ\guf

h[jZahf k jZd_lZfb±ghkbl_eyfb :r i a n e � b :r i a n e �� ^ey dhlhjuo hgZ y\ey_lky

hkgh\guf ihklZ\sbdhf ^\b]Zl_evguo mklZgh\hd�

3 4 . < j_amevlZl_ i_j\h]h dhff_jq_kdh]h ihe_lZ :r i a n e � \ ^_dZ[j_ ���� ]h^Z wlZ

jZd_lZ±ghkbl_ev ih^l\_j^beZ k\hb \ukhdb_ l_ogbq_kdb_ oZjZdl_jbklbdb b

dhff_jq_kdb_ \b^u bkihevah\Zgby gZ ���� ]h^� DhfiZgby �Kg_dfZ fhlzj�

ijh^he`ZeZ k\hx ijhba\h^kl\_ggmx ^_yl_evghklv ijb h^gh\j_f_gghc

ih^]hlh\d_ d k\_jlu\Zgbx ijhba\h^kl\Z :r i a n e �� dhlhjh_ gZf_q_gh \ gZklhysbc

fhf_gl gZ ���� ]h^�

3 5 . < jZfdZo g_ij_ju\gh]h ijhp_kkZ ijb\_^_gby _\jhi_ckdhc jZd_lu±

ghkbl_ey \ khhl\_lkl\b_ k jughqgufb ihlj_[ghklyfb ijh^he`Zxlky jZ[hlu ih

kha^Zgbx ^\b]Zl_ey V u lc a in  2 � I_j\uc aZimkd \ jZfdZo ijh]jZffu w\hexpbb

:r i a n e � aZieZgbjh\Zg gZ fZc ���� ]h^Z�

3 6 . <ur_mihfygmlu_ ihlj_[ghklb ^bdlmxl lZd`_ g_h[oh^bfhklv jZajZ[hldb

[he__ fhsgh]h \ZjbZglZ :r ia n e  5  P lu s � j_r_gb_ h dhlhjhf [ueh ijbgylh gZ

kh\_sZgbb Kh\_lZ ?D: gZ mjh\g_ fbgbkljh\� ijhoh^b\r_f \ bxg_ ���� ]h^Z�

GZqZebkv jZ[hlu \ jZfdZo i_j\hgZqZevguo wlZih\ kha^Zgby gh\h]h djbh]_ggh]h

^\b]Zl_ey \lhjbqgh]h aZimkdZ \_jog_c klmi_gb V in c i � < ���� ]h^m \i_j\u_ \

ihe_lguo mkeh\byo [ueh bkihevah\Zgh jZa^\b`gh_ khieh ba m]e_jh^Z

Zjfbjh\Zggh]h m]e_jh^guf \hehdghf� dhlhjh_ ihklZ\eyxl dhfiZgbb �Kg_dfZ
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fhlzj� b �IjZll wg^ Mblgb� – ba]hlh\bl_ev jZd_lu±ghkbl_ey D e l ta  I I I ’s  R L 1 0 .
J_amevlZlu [ueb \_kvfZ m^h\e_l\hjbl_evgufb�

3 7 . < ^_dZ[j_ ���� ]h^Z [ueZ ml\_j`^_gZ ^_fhgkljZpbhggh±l_ogbq_kdZy

ijh]jZffZ J�� ?D:� ij_^mkfZljb\ZxsZy ih^]hlh\dm d kha^Zgbx jZa]hgsbdh\

:r i a n e � b i_j\hc klmi_gb jZd_lu±ghkbl_ey Ve g a � Djhf_ lh]h� \ ���� ]h^m [ue

hlf_q_g \_kvfZ kms_kl\_gguc mki_o gZ jugd_ ieZaf_gguo ^\b]Zl_evguo

mklZgh\hd ^ey kimlgbdh\ k\yab� DhfiZgby �Kg_dfZ fhlzj� aZgbfZ_l \_^msb_

ihabpbb gZ wlhf gh\hf jugd_�

g ) DhfiZgby �Kihl bfZ`�

3 8 . >ey dhfiZgbb �Kihl bfZ`� ���� ]h^ klZe ih\hjhlguf imgdlhf� \_eZkv

ih^]hlh\dZ d aZimkdm kimlgbdZ S P O T – 5 � aZieZgbjh\Zgghfm gZ gZqZeh ���� ]h^Z�

ih kh]eZr_gbx k dhfiZgb_c �Hj[bfZ`� h`b^Zehkv ihy\e_gb_ kimlgbdh\ k

\ukhdbf jZaj_r_gb_f O r b v ie w  3 b � �k_j_^bgZ ���� ]h^Z�� GZa_fgu_ k_]f_glu

wlbo gh\uo kimlgbdh\ jZa\_jlu\Zxlky kh]eZkgh ]jZnbdm� hkms_kl\e_gh

i_j_dexq_gb_ ^Zgguo� ihklmiZxsbo hl S p o t � gZ e_]dmx Zgl_ggm� mklZgh\e_ggmx

gZ l_jjblhjbb dhfiZgbb �Kihl bfZ`��

3 9 . Ijh^he`Zxl ghjfZevgh nmgdpbhgbjh\Zlv kimlgbdb S P O T – 1 ,  S P O T – 2
b 6327±�� < gZklhys__ \j_fy \ Zjob\_ kh^_j`blky k\ur_ � fbeebhgh\

bah[jZ`_gbc�

4 0 . KhdjZlbehkv \j_fy k[hjdb ijh^mdlh\ b ih\ukbeZkv wnn_dlb\ghklv

hkms_kl\e_gby ijh]jZffu� \\_^_gu \ kljhc gh\u_ kbkl_fu� ^b]blZevgh_

Zjob\bjh\Zgb_� gh\uc g_Z\lhghfguc dZlZeh] Kbjbmk b dhff_jq_kdb_ b

ijhba\h^kl\_ggu_ kbkl_fu mijZ\e_gby�

4 1 . Hkms_kl\ey_lky ieZg ^_ckl\bc� \ dhlhjhf \gbfZgb_ m^_ey_lky

ij_bfms_kl\Zf kbkl_fu 6SRW �Zjob\bjh\Zgb_ b ijh]jZffbjh\Zgb_�� \

qZklghklb� \ jZfdZo gh\hc iheblbdb p_gh\h]h klbfmebjh\Zgby� Z lZd`_

jZkrbj_gbx ^bZiZahgZ ijh^mdlh\ b mkem]� < jZfdZo dhgkhjpbmfZ �KZjdhf��

gZijbf_j� dhfiZgby �Kihl bfZ`� ih^ibkZeZ kh]eZr_gb_ k ?D: hlghkbl_evgh

]eh[Zevgh]h jZkijhkljZg_gby ^Zgguo� ihemqZ_fuo k ihfhsvx ?\jhi_ckdh]h

kimlgbdZ ^bklZgpbhggh]h ahg^bjh\Zgby �E R S � b kimlgbdZ E n v is a t � Z lZd`_

\hah[gh\beZ k\hc dhgljZdl h jZkijhkljZg_gbb ^Zgguo k dhfiZgb_c �JZ^ZjkZl

Bgl_jgwrge�� Hkms_kl\ey_lky fZjd_lbg] ^Zgguo Ve g e ta t io n � GZdhg_p�

mdj_ie_gu ijyfu_ dhglZdlu gZ jugd_ [eZ]h^Zjy hldjulbx hl^_e_gby \ ;_jebg_

b ih^]hlh\d_ d hldjulbx hl^_e_gby \ Kh_^bg_gghf Dhjhe_\kl\_�

"���#�

[Ih^ebgguc l_dkl gZ Zg]ebckdhf yaud_

1 . Hj]ZgbaZpby GZmqghc ZkkZf[e_b Dhfbl_lZ ih bkke_^h\Zgbx dhkfbq_kdh]h

ijhkljZgkl\Z

1 . >ey dhkfbq_kdbo djm]h\ Ihevrb hkgh\guf kh[ulb_f \ ���� ]h^m y\beZkv

ljb^pZlv lj_lvy GZmqgZy ZkkZf[e_y Dhfbl_lZ ih bkke_^h\Zgbx dhkfbq_kdh]h

ijhkljZgkl\Z �DHKI:J�� hj]Zgbah\ZggZy \ Ihevr_ Ihevkdhc ZdZ^_fb_c gZmd b

<ZjrZ\kdbf l_ogheh]bq_kdbf mgb\_jkbl_lhf ih^ jmdh\h^kl\hf ij_ab^_glZ
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Ihevrb :e_dkZg^jZ D\Zkvg_\kdh]h� :kkZf[e_y [ueZ ijh\_^_gZ ��±�� bxey \

mgb\_jkbl_lkdhf dhfie_dk_�

2 . F_klguc hj]ZgbaZpbhgguc dhfbl_l \ha]eZ\eye ?� A_ebgkdb� Ij_^k_^Z�

l_e_f dhfbl_lZ ih gZmqguf ijh]jZffZf y\eyeky D� Kl_ibg�

3 . < jZ[hl_ :kkZf[e_b ijbgye mqZklb_ � 6 8 1 q_eh\_d� [ueh k^_eZgh k\ur_

1  7 0 0 mklguo khh[s_gbc b ij_^klZ\e_gh hdheh ��� ieZdZlh\�

4 . Ihevkdb_ mq_gu_ ij_^klZ\beb 1 3 3 ^hdmf_glZ b hj]Zgbah\Zeb ke_^mxsb_

gZmqgu_ kbfihabmfu� �Ijbgpbi Dhi_jgbdZ b h^ghjh^ghklv <k_e_gghc� �FZj_d

>_fvygkdb�� �IeZaf_ggZy iuev b Zdlb\gu_ wdki_jbf_glu� �A[b]g_\ Dehk��

�DjZl_jbaZpby e_^h\uo ih\_joghkl_c� �Yp_d E_eb\Z Dhiurlugkdb�� b

�OZjZdl_jbklbdb j_gl]_gh\kdh]h b ]ZffZ�baemq_gby q_jguo ^uj b keZ[h

gZfZ]gbq_gguo g_cljhgguo a\_a^� �:g^`_c :� A^`Zjkdb�� Ljb ihevkdbo mq_guo

y\eyebkv qe_gZfb gZmqguo dhfbl_lh\ _s_ lj_o kbfihabmfh\�

5 . Ki_pbZevgh_ aZk_^Zgb_ ih l_f_ �Dhkfbq_kdh_ ijhkljZgkl\h� ���� ]h^�

_\jhi_ckdZy i_jki_dlb\Z�� hj]Zgbah\Zggh_ Dhfbl_lhf ih bkke_^h\Zgbx

dhkfbq_kdh]h ijhkljZgkl\Z Ihevkdhc ZdZ^_fbb gZmd b ?\jhi_ckdbf dhkfb�

q_kdbf Z]_glkl\hf �?D:�� [ueh ihk\ys_gh ij_a_glZpbb ?\jhi_ckdhc

dhkfbq_kdhc ijh]jZffu� ?s_ h^gh ki_pbZevgh_ aZk_^Zgb_ ih l_f_ �Ke_^mxsbc

\_d dhkfbq_kdbo bkke_^h\Zgbc� [ueh ihk\ys_gh gZpbhgZevguf dhkfbq_kdbf

ijh]jZffZf k_fb kljZg� Bg^bb� DblZy� Jhkkbckdhc N_^_jZpbb� Kh_^bg_gguo

RlZlh\ :f_jbdb� MdjZbgu� NjZgpbb b Yihgbb�

2 . Ihevkdh_ dhkfbq_kdh_ mijZ\e_gb_

6 . 2 8 ghy[jy �0 0 0 ]h^Z ih jZkihjy`_gbx ij_fv_j�fbgbkljZ Ihevrb [ueh

kha^Zgh Ihevkdh_ dhkfbq_kdh_ mijZ\e_gb_ \ dZq_kl\_ dhgkmevlZlb\gh±dhhj^b�

gZpbhggh]h hj]ZgZ� < khklZ\ MijZ\e_gby \oh^yl ij_^klZ\bl_eb jZaebqguo

ijZ\bl_evkl\_gguo fbgbkl_jkl\� \_^hfkl\ b Ihevkdhc ZdZ^_fbb gZmd� dhlhjZy

h[_ki_qb\Z_l lZd`_ Z^fbgbkljZlb\gh_ h[kem`b\Zgb_ MijZ\e_gby�

3 . Dhkfbq_kdZy nbabdZ \ Ihevr_ \ ���� ]h^m

7 . < ���� ]h^m jZ[hlZ \ h[eZklb dhkfbq_kdhc nbabdb \ Ihevr_

hkms_kl\eyeZkv ih ke_^mxsbf gZijZ\e_gbyf�

Z� mqZklb_ \ dhkfbq_kdbo ihe_lZo�

b ) jZajZ[hldZ b ba]hlh\e_gb_ gZmqgh]h h[hjm^h\Zgby ^ey ^Zevg_crbo

wdki_jbf_glh\ \ h[eZklb dhkfbq_kdhc nbabdb�

k� h[jZ[hldZ ^Zgguo� ihemq_gguo \ oh^_ ij_^u^msbo b l_dmsbo

dhkfbq_kdbo wdki_jbf_glh\�

d ) l_hj_lbq_kdb_ bkke_^h\Zgby b bgl_jij_lZpby j_amevlZlh\ gZ[ex^_gbc

\ h[eZklb dhkfbq_kdhc nbabdb�

Z� Dhkfbq_kdb_ ihe_lu

8 . Hkgh\guf dhkfbq_kdbf ijh_dlhf� \ hkms_kl\e_gbb dhlhjh]h \ l_q_gb_

ihke_^gbo e_l ijbgbfZxl mqZklb_ ihevkdb_ nbabdb� y\ey_lky f_`^mgZjh^guc

fgh]hkimlgbdh\uc ijh_dl BGL?J;HE� hkms_kl\ey_fuc Jhkkbckdbf
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Z\bZpbhggh±dhkfbq_kdbf Z]_glkl\hf b Fhkdh\kdbf bgklblmlhf dhkfbq_kdbo

bkke_^h\Zgbc \ p_eyo bamq_gby fZ]gblhkn_ju A_feb b i_j_ghkZ wg_j]bb

kheg_qgh]h \_ljZ \ Z\jhjZevgmx fZ]gblhkn_jm� Ba q_luj_o kimlgbdh\�

aZims_gguo \ ���� b ���� ]h^Zo \ jZfdZo wlh]h ijh_dlZ� gZ hj[bl_ ih�ij_`g_fm

gZoh^blky lhevdh o\hklh\hc ahg^� dhlhjuc ihklhyggh i_j_^Z_l gh\u_ ^Zggu_�

JZ[hlZ ih ijh_dlm BGL?J;HE [ueZ aZ\_jr_gZ \ hdly[j_ ���� ]h^Z�

9 . < jZfdZo wlh]h ijh_dlZ ihevkdb_ mq_gu_ mqZkl\h\Zeb \ ijh\_^_gbb

q_luj_o wdki_jbf_glh\�

Z� ^\mo wdki_jbf_glh\ gZ [hjlm o\hklh\h]h ahg^Z� k ihfhsvx

ijb[hjZ A S P I ijh\h^bebkv baf_j_gby ieZaf_gguo \heg b we_dljhfZ]gblguo

ihe_c gZ hj[bl_ dhkfbq_kdh]h ZiiZjZlZ� b [ue mklZgh\e_g kheg_qguc

j_gl]_gh\kdbc lhfh]jZn�nhlhf_lj 5)����� �kdhgkljmbjh\Zgguc kh\f_klgh k

q_rkdbfb mq_gufb��

b ) h^gh]h wdki_jbf_glZ gZ km[kimlgbd_ FZ]bhg±� o\hklh\h]h ahg^Z�

6$6� ZgZebaZlhjZ ieZaf_ggh±\hegh\h]h ki_dljZ�

k� h^gh]h wdki_jbf_glZ gZ [hjlm Z\jhjZevgh]h ahg^Z� 32/5$'�

jZ^bhki_dljZevguc iheyjbf_lj ^ey baf_j_gby we_dljhfZ]gblgh]h Z\jhjZevgh]h
baemq_gby \ dbehf_ljh\hf ^bZiZahg_�

1 0 . < gZklhys__ \j_fy hkgh\gu_ mkbeby ihevkdbo eZ[hjZlhjbc gZijZ\e_gu gZ
pbnjh\mx h[jZ[hldm b nbabq_kdbc ZgZeba agZqbl_evgh]h fZkkb\Z ^Zgguo�
ihemq_gguo k ihfhsvx wlbo ijb[hjh\� \ khljm^gbq_kl\_ k iZjlg_jZfb ba
^jm]bo kljZg� Ihevkdb_ bg`_g_ju \ghkyl agZqbl_evguc \deZ^ \ jZajZ[hldm
baf_jbl_evghc ZiiZjZlmju� bkihevam_fhc ^ey wlbo p_e_c�

b ) :iiZjZlgh_ h[_ki_q_gb_ ihke_^mxsbo wdki_jbf_glh\

1 1 . < Ihevr_ ijh^he`Z_lky jZajZ[hldZ baf_jbl_evghc ZiiZjZlmju ^ey jy^Z
[m^msbo f_`^mgZjh^guo dhkfbq_kdbo ijh_dlh\� ]eZ\guf h[jZahf \ P_glj_
dhkfbq_kdbo bkke_^h\Zgbc Ihevkdhc ZdZ^_fbb gZmd� IhevrZ ijbgbfZeZ mqZklb_
\ hkms_kl\e_gbb ke_^mxsbo ijh_dlh\�

Z� ijh_dl C O R O N A S – F �dhhj^bgbjm_lky Jhkkbckdhc N_^_jZpb_c��
IhevrZ aZ\_jrbeZ jZajZ[hldm b bkiulZgby �\ khljm^gbq_kl\_ k eZ[hjZlhjb_c
J_a_jnhj^Z±WiielhgZ Kh_^bg_ggh]h Dhjhe_\kl\Z <_ebdh[jblZgbb b K_\_jghc
BjeZg^bb� kheg_qgh]h j_gl]_gh\kdh]h nhlhf_ljZ R E S I K ;

b ) ijh_dl �DZkkbgb� ?\jhi_ckdh]h dhkfbq_kdh]h Z]_glkl\Z b
GZpbhgZevgh]h mijZ\e_gby ih ZwjhgZ\lbd_ b bkke_^h\Zgbx dhkfbq_kdh]h
ijhkljZgkl\Z �G:K:� �aZimkd [ue hkms_kl\e_g \ hdly[j_ ���� ]h^Z�� gZ ahg^_
�=xc]_gk�� ij_^gZagZq_gghf ^ey baf_j_gby l_fi_jZlmju b l_iehijh\h^bfhklb
]Zah\ b `b^dhkl_c \ Zlfhkn_j_ b hd_Zg_ LblZgZ� h^gh]h ba kimlgbdh\ KZlmjgZ�
[ue mklZgh\e_g ^Zlqbd±hij_^_ebl_ev l_ieh\uo iZjZf_ljh\ �T H P �� dhlhjuc [ue
kha^Zg \ Ihevr_ \ jZfdZo [jblZgkdh]h wdki_jbf_glZ� k\yaZggh]h k ijh\_^_gb_f
gZmqguo bkke_^h\Zgbc j_ev_nZ ih\_joghklb �S S P ) ;

k� \ jZfdZo ijh]jZffu F_`^mgZjh^ghc ]ZffZ±Zkljhnbabq_kdhc
eZ[hjZlhjbb �I N T E G R A L � ^ey baf_j_gby j_gl]_gh\kdh]h b ]ZffZ±baemq_gby ba
bklhqgbdh\� jZkiheh`_gguo \ ^Zevg_f dhkfbq_kdhf ijhkljZgkl\_� IhevrZ
kh^_ckl\h\ZeZ�
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i ) jZajZ[hld_ ijb[hjZ ^ey ihemq_gby ]ZffZ±bah[jZ`_gbc IB IS �kha^Zgb_
we_dljhgghc \_lh±kbkl_fu��

i i ) ijh\_^_gbx bkiulZgbc b bgl_]jZpbb hkgh\gh]h ^ZlqbdZ
ki_dljhf_ljZ S P I ;

i i i ) jZajZ[hld_ j_gl]_gh\kdh]h fhgblhjZ J E M – X �ba]hlh\e_gb_
we_dljhggh]h k_]f_glZ gZa_fghc ih^^_j`db�� b

iv ) jZajZ[hld_ ijh]jZffgh]h h[_ki_q_gby ^ey P_gljZ gZmqguo ^Zgguo
I N T E G R A L ;

d ) ijh_dl R O S E T T A ±ihe_l d dhf_l_ P /W ir ta n e n ; IhevrZ \g_keZ \deZ^ \
ijh\_^_gb_ wdki_jbf_glZ M U P U S � \ qZklghklb \ jZajZ[hldm [mjZ P E N / M U P U S
^ey baf_j_gby iehlghklb� l_fi_jZlmju� l_iehijh\h^ghklb b f_oZgbq_kdbo
k\hckl\ y^jZ dhf_lu� kha^ZgZ eZ[hjZlhjgZy fh^_ev�

_� njZgpmakdbc ijh_dl D E M E T E R ih bamq_gbx we_dljbq_kdbo y\e_gbc \
bhghkn_j_ \ j_amevlZl_ a_fe_ljyk_gbc� \ jZfdZo dhlhjh]h IhevrZ \g_keZ \deZ^
\ ijh\_^_gb_ ieZaf_ggh±\hegh\h]h wdki_jbf_glZ�

f ) ijh_dl M a r s  E x p r e s s � \ jZfdZo dhlhjh]h IhevrZ mqZkl\m_l \ bamq_gbb
kj_^u FZjkZ b k\hckl\ fZjkh\hc iueb�

k� H[jZ[hldZ b bgl_jij_lZpby ^Zgguo

1 2 . H agZqbl_evghc qZklb gb`_i_j_qbke_gguo Zki_dlh\ ijh\h^ys_cky \
Ihevr_ ^_yl_evghklb ih h[jZ[hld_ b ZgZebam dhkfbq_kdbo ^Zgguo khh[sZehkv \
f_`^mgZjh^guo `mjgZeZo�

Z� ZgZeba ^Zgguo� ihemq_gguo k ihfhsvx $63, �BGL?J;HE±�� b 6$6

�km[kimlgbd BGL?J;HE±�) ;

b ) ZgZeba ^Zgguo� ihemq_gguo k ihfhsvx kheg_qgh]h j_gl]_gh\kdh]h
ki_dljhf_ljZ� mklZgh\e_ggh]h gZ [hjlm BGL?J;HE±�;

k� ZgZeba ^Zgguo h[ Z\jhjZevghf baemq_gbb \ dbehf_ljh\hf ^bZiZahg_�
ihemq_gguo k ihfhsvx 32/5$' �BGL?J;HE±�) ;

d ) ^Zevg_crbc  ZgZeba  ^Zgguo� ihemq_gguo  \ oh^_ wdki_jbf_g-
lZ S O R S – D � h[ we_dljhfZ]gblguo rbjhdhihehkguo \hafms_gbyo (C O R O N A S ) ;

_� khljm^gbq_kl\h \ ijh\_^_gbb ZgZebaZ kheg_qguo j_gl]_gh\kdbo
^Zgguo� ihemq_gguo k ihfhsvx kimlgbdZ Yo h k o h � ^ey bkke_^h\Zgby l_ieh\uo
oZjZdl_jbklbd \kiur_d� ^\b`_gby b obfbq_kdh]h khklZ\Z ieZafu�
h[jZamxs_cky ijb \kiurdZo�

f ) h[jZ[hldZ b bgl_jij_lZpby ^Zgguo� ihemq_gguo \ oh^_ wdki_jbf_glZ
U l y s s e s   G a s � h jZkij_^_e_gbb ]_eby \ f_`a\_a^ghf ijhkljZgkl\_�

4 . Kimlgbdh\Zy ]_h^_aby \ Ihevr_ \ ���� ]h^m

1 3 . < kh\f_klghc jZ[hl_ \ h[eZklb ieZg_lZjghc ]_h^_abb ijbgbfZeb mqZklb_
ke_^mxsb_ mqj_`^_gby�

Z� P_glj dhkfbq_kdbo bkke_^h\Zgbc Ihevkdhc ZdZ^_fbb gZmd�

b ) <ZjrZ\kdbc l_ogheh]bq_kdbc mgb\_jkbl_l�
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k� Hevrlbgkdbc mgb\_jkbl_l�

d ) IhagZgvkdbc mgb\_jkbl_l�

e ) DjZdh\kdZy ]hjghjm^gZy b f_lZeemj]bq_kdZy ZdZ^_fby�

f ) Bgklblml ]_h^_abb b dZjlh]jZnbb�

g ) <jhpeZ\kdZy ZdZ^_fby dZjlh]jZnbb�

1 4 . JZ[hlZ \_eZkv ih ke_^mxsbf gZijZ\e_gbyf�

Z� mqZklb_ \ jZ[hl_ GZmqghc ZkkZf[e_b DHKI:J�

i ) qbkeh Z\lhjh\ beb khZ\lhjh\ ^hdmf_glh\ –  2 4 ;

i i ) qbkeh ij_^klZ\e_gguo ^hdmf_glh\ – 1 7 ;

b ) hj]ZgbaZpby Kh\_sZgby lukyq_e_lby f_`^m Ihevr_c b BlZeb_c�
ijhoh^b\r_]h \ DjZdh\_ �� bxgy –  1 bxey ���� ]h^Z �� aZk_^Zgbc�
5 ij_^k_^Zl_evkl\mxsbo�:

i ) qbkeh Z\lhjh\ –  1 2 ;

i i ) qbkeh ij_^klZ\e_gguo ^hdmf_glh\ –  8 .

1 5 . L_fZlbdZ gZmqguo bkke_^h\Zgbc \ ���� ]h^m�

Z� bkihevah\Zgb_ f_lh^bdb =eh[Zevguo kbkl_f hij_^_e_gby
f_klhiheh`_gby �G P S � \ Z\bZpbb�

b ) gZa_fgh_ ijbf_g_gb_ G P S � \ ;hjh\bp_� ;hjh\Z =hj_� =^Zgvkd_�
Cha_nhkeZ\_� EZfdh\dh b <jhpeZ\_ nmgdpbhgbjmxl ljb ihklhyggu_ klZgpbb
F_`^mgZjh^ghc kem`[u G P S  ( I G S � ^ey ijh\_^_gby ]_h^bgZfbq_kdbo
bkke_^h\Zgbc b r_klv ihklhygguo hihjguo klZgpbc G P S Ih^dhfbkkbb ih
?\jhi_ Dhfbkkbb X F:= ih ]eh[Zevguf b j_]bhgZevguf ]_h^_abq_kdbf k_lyf
(E U R E F ) ;

k� ijbf_g_gb_ G P S ^ey bkke_^h\Zgby bhghkn_ju�

d ) ijh\_^_gb_ h[ke_^h\Zgby k ihfhsvx G P S `_e_aghc ^hjh]b
L_j_kihev±J`_ibg�

_� kha^Zgb_ \ jZchg_ =^ZgvkdZ±KhihlZ±=^ugb ^bnn_j_gpbZevghc G P S
( D G P S � b dbg_fZlbq_kdhc ihklhygghc klZgpbb� ^_ckl\mxs_c \ j_`bf_
j_Zevgh]h \j_f_gb �R T K ) ;

f ) ijh\_^_gb_ h[ke_^h\Zgbc D G P S \ ;_eh\_`kdhf gZpbhgZevghf iZjd_�

g ) ijbf_g_gb_ G P S gZ fhj_�

i ) nmgdpbhgbjh\Zgb_ ^\mo hihjguo fZydh\ G P S \ Jh`_\b b >`b\gh\_�

i i ) bkihevah\Zgb_ R T K  G P S gZ =^Zgvkdhc km^h\_jnb�

i i i ) bkihevah\Zgb_ R T K  G P S ^ey fhgblhjbg]Z \hafh`ghkl_c
fZg_\jbjh\Zgby km^h\�

h ) bkihevah\Zgb_ G P S \ ]_h^_abq_kdbo b ]_h^bgZfbq_kdbo ijh]jZffZo
kljZg P_gljZevgh_\jhi_ckdhc bgbpbZlb\u �P?B�� P_gljZevgh_\jhi_ckdbc
j_]bhgZevguc ]_h^bgZfbq_kdbc ijh_dl �C E R G O P �� LZlju b Km^_lu�
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i ) mqZklb_ \ f_`^mgZjh^guo kbfihabmfZo b dhgn_j_gpbyo
F_`^mgZjh^ghc ZkkhpbZpbb ]_h^_abb �F:=�� ?\jhi_ckdh]h ]_hnbabq_kdh]h
h[s_kl\Z �?=H� b ]eh[Zevghc gZ\b]Zpbhgghc kimlgbdh\hc kbkl_fu �G N S S ) .

5 . >_yl_evghklv Ihevrb \ h[eZklb ^bklZgpbhggh]h ahg^bjh\Zgby

b ]_h]jZnbq_kdbo bgnhjfZpbhgguo kbkl_f \ ���� ]h^m

1 6 . < Ihevr_ jZ[hlhc \ h[eZklb ^bklZgpbhggh]h ahg^bjh\Zgby b ]_h]jZnb�
q_kdbo bgnhjfZpbhgguo kbkl_f aZgbfZxlky \ hkgh\ghf ljb gZmqgh±
bkke_^h\Zl_evkdbo p_gljZ�

Z� P_glj ^bklZgpbhggh]h ahg^bjh\Zgby b ijhkljZgkl\_gghc
bgnhjfZpbb BgklblmlZ ]_h^_abb b dZjlh]jZnbb \ <ZjrZ\_�

b ) dZn_^jZ kimlgbdh\uo bkke_^h\Zgbc BgklblmlZ f_l_hjheh]bb b
\h^gh]h ohayckl\Z \ DjZdh\_�

k� dZn_^jZ ^bklZgpbhggh]h ahg^bjh\Zgby hdjm`Zxs_c kj_^u
nZdmevl_lZ ]_h]jZnbb b j_]bhgZevguo bkke_^h\Zgbc <ZjrZ\kdh]h mgb\_jkbl_lZ�

1 7 . >_yl_evghklv P_gljZ ^bklZgpbhggh]h ahg^bjh\Zgby b ijhkljZgkl\_gghc
bgnhjfZpbb [ueZ khkj_^hlhq_gZ gZ \hijhkZo gZa_fgh]h ijbdeZ^gh]h
bkihevah\Zgby kimlgbdh\uo ^Zgguo� < qZklghklb� hkh[h_ \gbfZgb_ m^_eyehkv
jZajZ[hld_ b ijZdlbq_kdhfm bkihevah\Zgbx kbkl_fu hp_gdb khklhygby ihk_\h\
b ijh]ghabjh\Zgby mjh`Zcghklb gZ hkgh\_ ^Zgguo ^bklZgpbhggh]h
ahg^bjh\Zgby� < ���� ]h^m P_gljhf [ueb ijh\_^_gu ke_^mxsb_ f_jhijbylby�

Z� ihemq_gu kimlgbdh\u_ ^Zggu_ mkh\_jr_gkl\h\Zggh]h jZ^bhf_ljZ k
hq_gv \ukhdbf jZaj_r_gb_f �AV H R R ) GZpbhgZevgh]h p_gljZ hd_Zgh]jZnb�
q_kdbo ^Zgguo �GH::� ih Ihevr_ aZ ���� ]h^�

b ) kha^ZgZ Zjob\gZy [ZaZ ^Zgguo AV H R R �GH:: aZ ����±���� ]h^u ih
\k_c Ihevr_�

k� kha^ZgZ [ZaZ ^Zgguo BGNHK:L aZ i_jbh^ ����±���� ]h^h\�
kh^_j`ZsZy bg^_dku jZklbl_evgh]h ihdjh\Z b l_fi_jZlmju� ihemq_ggu_ gZ
hkgh\_ ^Zgguo AV H R R /GH::�

d ) \ l_q_gb_ \k_]h i_jbh^Z \_]_lZpbb P_gljZevghfm klZlbklbq_kdhfm
mijZ\e_gbx hi_jZlb\gh ij_^hklZ\eyeZkv k\h^gZy bgnhjfZpby ih hp_gd_
ihk_\h\ k ijbeh`_gb_f dZjl b bah[jZ`_gbc� ihemq_gguo gZ hkgh\_
kjZ\gbl_evgh]h ZgZebaZ ^Zgguo AV H R R /GH::�

_� jZajZ[hlZgZ fh^_ev hp_gdb \aZbfhaZ\bkbfhklb f_`^m
jZklbl_evghklvx b ihq\hc gZ hkgh\_ ZgZebaZ kimlgbdh\uo JEK±bah[jZ`_gbc \
^bZiZahgZo K b L ;

f ) jZajZ[hlZg f_lh^ dhjj_dlbjh\db fbdjh\hegh\uo ^Zgguo h j_ev_n_
f_klghklb�

g ) jZajZ[hlZg f_lh^ hp_gdb m\eZ`g_gby ihq\ gZ hkgh\_ bgnhjfZpbb�
ihemqZ_fhc k ihfhsvx _\jhi_ckdh]h kimlgbdZ ^bklZgpbhggh]h ahg^bjh\Zgby
(E R S ) ;
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h ) ih hl^_evguf jZchgZf Ihevrb ih^]hlh\e_gu dZjlu gZ hkgh\_
kimlgbdh\uo bah[jZ`_gbc �^Zggu_ bg^bckdh]h kimlgbdZ ^bklZgpbhggh]h
ahg^bjh\Zgby �I R S±�K� k \ukhdbf jZaj_r_gb_f��

1 8 . DZn_^jZ kimlgbdh\uo bkke_^h\Zgbc BgklblmlZ f_l_hjheh]bb b \h^gh]h
ohayckl\Z ijh\_eZ \ ���� ]h^m ke_^mxsmx jZ[hlm�

Z� ijh^he`Zehkv hi_jZlb\gh_ ihemq_gb_ ^Zgguo F?L?HK:L b GH::
^ey f_l_hjheh]bq_kdbo p_e_c�

b ) kha^ZgZ [ZaZ ^Zgguo h[ bah[jZ`_gbyo� ihemq_gguo k ihfhsvx
f_l_hjheh]bq_kdbo kimlgbdh\ aZ i_jbh^ ��������� ]h^h\�

k� jZajZ[hlZg f_lh^ hij_^_e_gby bgl_gkb\ghklb Zlfhkn_jguo hkZ^dh\

gZ hkgh\_ ^Zgguo mkh\_jr_gkl\h\Zggh]h ahg^bjmxs_]h ijb[hjZ K<Q

( A M S U ) �GH::�

d ) ih^]hlh\e_gh ijh]jZffgh_ h[_ki_q_gb_ ^ey ^hklmiZ d ^Zgguf

ahg^bjh\Zgby Zlfhkn_ju q_j_a Bgl_jg_l�

_� bkiulZg f_lh^ hp_gdb ih\_joghklghc jZ^bZpbb k bkihevah\Zgb_f

^Zgguo F?L?HK:L�

f ) ijh^he`_gZ jZ[hlZ ih ijh]ghabjh\Zgbx mevljZnbhe_lh\h]h �<�

baemq_gby gZ ih\_joghklb A_feb�

1 9 . DZn_^jZ kimlgbdh\uo bkke_^h\Zgbc Zdlb\gh khljm^gbqZeZ k ?<F?LK:L,
qe_ghf dhlhjhc IhevrZ klZeZ \ ^_dZ[j_ ���� ]h^Z�

2 0 . DZn_^jZ ^bklZgpbhggh]h ahg^bjh\Zgby hdjm`Zxs_c kj_^u <ZjrZ\kdh]h

mgb\_jkbl_lZ� ihfbfh mq_[ghc jZ[hlu� dhlhjmx hgZ ijh\h^beZ gZ nZdmevl_l_

]_h]jZnbb b j_]bhgZevguo bkke_^h\Zgbc� \ hkgh\ghf aZgbfZeZkv \hijhkZfb�

k\yaZggufb k ijbf_g_gb_f fgh]hbklhqgbdh\uo kimlgbdh\uo ^Zgguo b ^Zgguo

\ha^mrguo kt_fhd ^ey hp_gdb wdheh]bq_kdbo baf_g_gbc \ Ihevr_�

2 1 . GZ GZmqghc ZkkZf[e__ DHKI:J� ijh\_^_gghc \ <ZjrZ\_ \ bxg_ b bxe_

2 0 0 0 ]h^Z� agZqbl_evguc \deZ^ \ h[km`^_gb_ \hijhkh\ ^bklZgpbhggh]h

ahg^bjh\Zgby [ue k^_eZg P_gljhf ^bklZgpbhggh]h ahg^bjh\Zgby b dZn_^jhc

kimlgbdh\uo bkke_^h\Zgbc� < ghy[j_ ���� ]h^Z dZn_^jZ ^bklZgpbhggh]h

ahg^bjh\Zgby hdjm`Zxs_c kj_^u <ZjrZ\kdh]h mgb\_jkbl_lZ hj]Zgbah\ZeZ

gZpbhgZevgmx dhgn_j_gpbx ih nhlhbgl_jij_lZpbb b ^bklZgpbhgghfm

ahg^bjh\Zgbx� gZ dhlhjhc k ^hdeZ^Zfb \uklmibeb ij_^klZ\bl_eb \_^msbo

p_gljh\ ^bklZgpbhggh]h ahg^bjh\Zgby \ Ihevr_� P_glj ^bklZgpbhggh]h

ahg^bjh\Zgby b ijhkljZgkl\_gghc bgnhjfZpbb ij_^klZ\be iylv gh\_crbo

gZmqgh±bkke_^h\Zl_evkdbo ijh_dlh\ iylhc jZfhqghc ijh]jZffu gZmqguo

bkke_^h\Zgbc b l_ogheh]bq_kdbo jZajZ[hlhd ?\jhi_ckdhc dhfbkkbb �����±

2 0 0 0 ]h^u��

6 . Dhkfbq_kdZy f_^bpbgZ b [bheh]by \ Ihevr_ \ ���� ]h^m

2 2 . < h[eZklb Z\bZpbhggh±dhkfbq_kdhc f_^bpbgu ijh\_^_gu wdki_jbf_glu k

bkihevah\Zgb_f fh^_eb hljbpZl_evgh]h ^Z\e_gby gZ gb`gxx qZklv l_eZ �L B N P )
^ey hp_gdb nbabheh]bq_kdhc j_Zdpbb q_eh\_q_kdh]h hj]ZgbafZ� hl dhlhjhc

aZ\bkbl i_j_ghkbfhklv mkdhj_gby� Wlb wdki_jbf_glu ^he`gu ijb\_klb d

jZajZ[hld_ f_lh^h\� dhlhju_ iha\heyl ijh]ghabjh\Zlv wnn_dlb\ghklv
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dhfi_gkZlhjguo f_oZgbafh\� b]jZxsbo \Z`gmx jhev \ mkeh\byo \ukhdbo

i_j_]jmahd� dZd gZijbf_j� ijb \ha\jZs_gbb \ kn_jm ^_ckl\by a_fgh]h

ijbly`_gby ihke_ ^he]h]h ij_[u\Zgby \ mkeh\byo g_\_khfhklb�

2 3 . < j_amevlZl_ kjZ\g_gby mklhcqb\hklb d i_j_]jmadZf� baf_j_ggmx gZ

p_gljbnm]_ k q_eh\_dhf� k g_dhlhjufb ]_fh^bgZfbq_kdbfb iZjZf_ljZfb \

jZfdZo ijhlhdheZ L B N P � [ueZ \uy\e_gZ klZlbklbq_kdb \Z`gZy \aZbfhk\yav� \

qZklghklb� f_`^m fbgmlguf h[t_fhf k_j^pZ� nZahc ij_h[jZah\Zgby b \j_f_g_f

e_\h]h `_em^hqdh\h]h \u[jhkZ djh\b� J_amevlZlu jZg__ ijh\_^_gguo bkke_^h�

\Zgbc k\b^_l_evkl\mxl h[ ZgZeh]bqghc \aZbfhk\yab f_`^m dhgp_gljZpb_c

j_gbgZ b Zev^hkl_jhgZ�

2 4 . Ijh\h^ylky bkke_^h\Zgby k p_evx \uy\e_gby nZdlhjh\� fZdkbfZevgh

\ebyxsbo gZ i_j_ghkbfhklv \ukhdbo mkdhj_gbc�

2 5 . Ba ^jm]bo wdki_jbf_glh\ ke_^m_l hlf_lblv hp_gdm nbabq_kdhc

lj_gbjh\Zgghklb furp \ aZ\bkbfhklb hl i_j_ghkbfhklb mkdhj_gby� ;ueh

mklZgh\e_gh� qlh \u[hjhqgZy lj_gbjh\dZ hl^_evguo ]jmii furp ihqlb g_

\eby_l gZ ih\ur_gb_ mklhcqb\hklb d mkdhj_gbx m fheh^uo ex^_c� MklZgh\e_gZ

klZlbklbq_kdb \Z`gZy \aZbfhk\yav f_`^m fZdkbfZevghc kbehc furp gb`gbo

dhg_qghkl_c� baf_j_gghc \ kb^yq_f iheh`_gbb� b i_j_ghkbfhklvx i_j_]jmahd�

Wlb wdki_jbf_glu ^he`gu ijb\_klb d jZajZ[hld_ ki_pbZevghc kbkl_fu

bahf_ljbq_kdbo lj_gbjh\hd�

2 6 . G_dhlhju_ bkke_^h\Zgby� ijh\_^_ggu_ gZ g_ih^\b`guo [hevguo k

i_j_ehfZfb gb`gbo dhg_qghkl_c� dhlhju_ \h \k_f hklZevghf [ueb Z[khexlgh

a^hjh\u� ihdZaZeb� qlh Zdlb\ghklv f_^gh�pbgdh\hc i_j_dbkb ^bkfmlZau �&X =Q

62'� \ wjbljhpblZo m gbo ihgb`ZeZkv gZ �� ��� ��� �� b �� ^_gv bffh[bebaZpbb

�fZdkbfZevgh gZ �� ^_gv�� \ l_q_gb_ \k_]h i_jbh^Z bffh[bebaZpbb kgb`ZeZkv

Zdlb\ghklv dZlZeZau� gZ iyluc ^_gv kgb`ZeZkv Zdlb\ghklv i_jhdkb^Zau

]exlZlbhgZ� Z ihke_ �� ��� ��� �� b �� ^g_c bffh[bebaZpbb ih\urZeZkv

dhgp_gljZpby ebib^ghc i_j_dbkb �T B A R S ) � Ihke_ �� b �� ^g_c bffh[bebaZpbb

agZqbl_evgh khdjZsZehkv h[jZah\Zgb_ ljhf[hpblh\ ih^ \ha^_ckl\b_f &X =Q

62'� i_jhdkb^Zau ]exlZlbhgZ b dZlZeZau� iha^g__ ijhy\beZkv l_g^_gpby d

ghjfZebaZpbb \k_o iZjZf_ljh\ ihke_ �� ^g_c bffh[bebaZpbb� J_amevlZlu wlbo

bkke_^h\Zgbc ^he`gu ihfhqv dhgljhebjh\Zlv g_h[oh^bfuc h[t_f nbabq_kdhc

gZ]jmadb ^ey dhkfhgZ\lh\�

2 7 . Ijh\_^_gh bkke_^h\Zgb_ \ebygby djZldh\j_f_ggh]h hl^uoZ e_`Z gZ

nbabheh]bq_kdmx j_Zdpbx gZ ijb_f ]exdhau� ^bnn_j_gpbjh\Zggu_ nbabq_kdb_

mijZ`g_gby� baf_g_gb_ iheh`_gby b hoeZ`^_gb_ jmd m fZehih^\b`guo b m

lj_gbjh\Zgguo iZpb_glh\� ;ueh ^hdZaZgh� qlh \ j_amevlZl_ gZoh`^_gby \

e_`Zq_f iheh`_gbb \ l_q_gb_ ebrv g_kdhevdbo ^g_c fh`_l aZf_lgh baf_gblvky

j_Zdpby gZ jZaebqgu_ nbabheh]bq_kdb_ klbfmeu� <ebygb_ hl^uoZ e_`Z aZ\bkbl

hl mjh\gy b oZjZdl_jZ ij_^u^ms_c nbabq_kdhc Zdlb\ghklb� Mklhcqb\hklv d

m]e_\h^Zf \ [hevr_c kl_i_gb kgb`Z_lky m fZehih^\b`guo� q_f m

lj_gbjh\Zgguo ebp� Z baf_g_gby i_j_ghkbfhklb nbabq_kdbo mijZ`g_gbc�

kbfiZlbq_kdZy b ]hjfhgZevgZy j_Zdpby gZ nbabheh]bq_kdb_ klbfmeu [hevr_

\k_]h ijhy\eyxlky m ebp� ih^]hlh\e_gguo d nbabq_kdbf gZ]jmadZf�

Bkke_^h\Zgb_ ihdZaZeh lZd`_� qlh djZldh\j_f_gguc hl^uo e_`Z kgb`Z_l

[ZaZevgmx Zdlb\ghklv kbfiZlbq_kdhc g_j\ghc kbkl_fu� gh hl\_lgZy j_Zdpby

kbkl_fu ih^Z\ey_lky lhevdh \ lhf kemqZ_� _keb klbfmebjmxlky [Zjhj_p_ilhju�
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2 8 . Bgl_j_k ij_^klZ\eyxl lZd`_ ^Zggu_ h ihke_^kl\byo j_adhc b ihkl_i_gghc

jZa]jmadb furp m djuk� ,Q YLWUR [ueb bamq_gu ihke_^kl\by j_adhc b

ijh^he`bl_evghc bffh[bebaZpbb djuk iml_f ih^\_rb\Zgby aZ^gbo

dhg_qghkl_c ^ey mk\h_gby ]exdhau kd_e_lghc furp_c ih^ \ha^_ckl\b_f

bgkmebgZ� ;ueh \uy\e_gh� qlh ih^\_rb\Zgb_ aZ^gbo dhg_qghkl_c kihkh[kl\m_l

[ZaZevghfm i_j_ghkm ]exdhau� ijhba\h^kl\m kheb fhehqghc dbkehlu b kbgl_am

]ebdh]_gZ� Mkbe_gb_ j_Zdpbb wlbo ijhp_kkh\ gZ bgkmebg gZqbgZehkv g_ jZg__

q_f q_j_a kmldb b ijh^he`Zehkv iylv g_^_ev \ l_q_gb_ ijhp_kkZ jZa]jmadb

furp� Ihemq_ggu_ ^Zggu_ g_ ih^l\_j`^Zxl ]bihl_am� kh]eZkgh dhlhjhc

ih\ur_ggh_ ihlj_[e_gb_ ]exdhau b memqr_gb_ fur_qghc qm\kl\bl_evghklb gZ

bgkmebg \ khklhygbb ih^\_rb\Zgby aZ^gbo dhg_qghkl_c dZd�eb[h k\yaZgu k

Zljhnb_c furp� ihkdhevdm gZ gZqZevghf wlZi_ jZa]jmadb furp Zljhnby g_

gZ[ex^Z_lky�

������
����	�����

[Ih^ebgguc l_dkl gZ Zg]ebckdhf yaud_]

1 . IjbagZ\Zy jhev jZa\blby dhkfbq_kdhc l_ogbdb b jZaebqguo \b^h\ __

ijbf_g_gby \ bgl_j_kZo q_eh\_q_kl\Z� KZm^h\kdZy :jZ\by ijbgyeZ p_euc jy^

^bj_dlb\� klj_fykv h[_ki_qblv bkihevah\Zgb_ dhkfbq_kdhc l_ogbdb \ fbjguo

p_eyo�

2 . H^ghc ba bgbpbZlb\ \ wlhf gZijZ\e_gbb y\ey_lky kha^Zgb_ BgklblmlZ

dhkfbq_kdbo bkke_^h\Zgbc ijb P_glj_ ih gZmd_ b l_ogbd_ bf� dhjhey :[^_ev

:abaZ \ p_eyo kh^_ckl\by i_j_^Zq_� jZajZ[hld_ b ijbf_g_gbx dhkfbq_kdhc

l_ogheh]bb� BgbpbZlb\Z KZm^h\kdhc :jZ\bb ^hihegy_lky lZd`_ ih\ur_gb_f

mjh\gy bgnhjfbjh\Zgghklb \ fZkrlZ[Zo kljZgu b ijb\e_q_gb_f

]hkm^Zjkl\_ggh]h b qZklgh]h k_dlhjh\� hkh[_ggh \ lZdbo h[eZklyo� dZd

l_e_dhffmgbdZpbb� k\yav b bgnhjfZpby� f_l_hjheh]by b ^bklZgpbhggh_

ahg^bjh\Zgb_�

1 . L_e_dhffmgbdZpbb

3 . KZm^h\kdZy :jZ\by y\ey_lky ^_ckl\bl_evguf qe_ghf F_`^mgZjh^gh]h

khxaZ we_dljhk\yab �FKW�� HgZ lZd`_ y\ey_lky ihklhygguf qe_ghf <k_fbjghc

Z^fbgbkljZlb\ghc dhgn_j_gpbb jZ^bhk\yab �<:DJ�� bf_gm_fhc \ gZklhys__

\j_fy <k_fbjghc dhgn_j_gpb_c ih jZ^bhk\yab �<DJ�� b \uihegyeZ nmgdpbb

ij_^k_^Zl_ey <:DJ±��� KZm^h\kdZy :jZ\by ih^^_j`b\Z_l l_kgu_ k\yab k

gZpbhgZevgufb b f_`^mgZjh^gufb hj]ZgbaZpbyfb \ wlhc h[eZklb� \ qZklghklb

k :jZ[kdhc hj]ZgbaZpb_c kimlgbdh\hc k\yab �:J:;K:L�� F_`^mgZjh^ghc

hj]ZgbaZpb_c kimlgbdh\hc k\yab �BGL?EK:L� b F_`^mgZjh^ghc hj]ZgbaZpb_c

ih^\b`ghc kimlgbdh\hc k\yab �BFKH��

4 . G_^Z\gh KZm^h\kdZy :jZ\by \uklmibeZ k bgbpbZlb\hc ijb\ZlbaZpbb k\h_c

\_^ms_c l_e_dhffmgbdZpbhgghc hj]ZgbaZpbb b ih^^_j`ZeZ wlhl ijhp_kk�

mqj_^b\ KZm^h\kdmx l_e_dhffmgbdZpbhggmx dhfiZgbx �KLD� \ dZq_kl\_

hkgh\gh]h ihklZ\sbdZ l_e_dhffmgbdZpbhgguo mkem] b ^jm]bo dhff_jq_kdbo

mkem]� Wlhl rZ] y\ey_lky ih^l\_j`^_gb_f ^he]h\j_f_ggh]h mqZklby b

bg\_klbpbc qZklgh]h k_dlhjZ�
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2 . <_sZgb_

5 . < ^hiheg_gb_ d ]hkm^Zjkl\_gguf kem`[Zf jZ^bh b l_e_\b^_gby KZm^h\kdZy

:jZ\by kh^_ckl\m_l kha^Zgbx ^jm]bo qZklguo kem`[ \ wlhc h[eZklb�

H[_ki_qb\Z_fuc lZdbfb kem`[Zfb ho\Zl \dexqZ_l \ k_[y ;eb`gbc <hklhd b

fgh]b_ jZchgu fbjZ k bkihevah\Zgb_f kbkl_f kimlgbdh\hc k\yab�

=hkm^Zjkl\_ggu_ kem`[u h[_ki_qb\Zxl \_sZgb_ \h fgh]b_ j_]bhgu fbjZ q_j_a

:J:;K:L�

6 . IeZgu gZ [eb`Zcr__ [m^ms__ ij_^mkfZljb\Zxl \hafh`ghklv ^hklmiZ d

lZdbf kem`[Zf� \dexqZy KZm^h\kdh_ bgnhjfZpbhggh_ Z]_glkl\h� q_j_a

Bgl_jg_l�

3 . HojZgZ hdjm`Zxs_c kj_^u

7 . < ���� ]h^m MijZ\e_gb_ ih f_l_hjheh]bb b hojZg_ hdjm`Zxs_c kj_^u

�F?I:� \klmibeh \h <k_fbjgmx f_l_hjheh]bq_kdmx hj]ZgbaZpbx �<FH�� <

1 9 8 1 ]h^m gZ wlm gZpbhgZevgmx hj]ZgbaZpbx [ueb \haeh`_gu nmgdpbb hojZgu

hdjm`Zxs_c kj_^u�

8 . F?I: kqblZ_lky djmiguf j_]bhgZevguf p_gljhf fhgblhjbg]Z ih]h^u k

lhqdb aj_gby mdhfie_dlh\Zgghklb dZ^jZfb b h[hjm^h\Zgby� ihwlhfm F?I:

[ueZ ba[jZgZ <FH j_]bhgZevguf p_gljhf� < ���� ]h^m [ue kha^Zg Dhfbl_l ih

hdjm`Zxs_c kj_^_ gZ mjh\g_ fbgbkljh\ \ p_eyo jZajZ[hldb aZdhgh^Zl_evghc

iheblbdb b kljZl_]bc hojZgu hdjm`Zxs_c kj_^u� Z lZd`_ ^ey \ujZ[hldb

gZpbhgZevguo ^bj_dlb\ KZm^h\kdhc :jZ\bb ih j_]bhgZevguf b f_`^mgZjh^guf

wdheh]bq_kdbf \hijhkZf�

4 . >bklZgpbhggh_ ahg^bjh\Zgb_

9 . < ihke_^gb_ ]h^u [ukljh jZklml l_fiu jZa\blby b ijbf_g_gby l_ogheh]bb

^bklZgpbhggh]h ahg^bjh\Zgby� >hklb`_gby \ wlhc h[eZklb \dexqZxl \ k_[y

ih\ur_ggh_ ki_dljZevgh_ b ijhkljZgkl\_ggh_ jZaj_r_gb_� Z lZd`_

\ukhdhkdhjhklgmx i_j_^Zqm ^Zgguo b qZklhlm ih\lhjguo ijhe_lh\� ;eZ]h^Zjy

wlhfm \hajhkeh qbkeh ijbdeZ^guo ijh_dlh\ b gZmqgh±bkke_^h\Zl_evkdhc

^_yl_evghklb \ h[eZklb gZ[ex^_gby A_feb b bkke_^h\Zgby __ j_kmjkh\�

1 0 . K mq_lhf `bag_kihkh[ghklb lZdhc l_ogheh]bb \ ���� ]h^m [ue kha^Zg

P_glj ^bklZgpbhggh]h ahg^bjh\Zgby KZm^h\kdhc :jZ\bb �P>AK� ijb Bgklblml_

dhkfbq_kdbo bkke_^h\Zgbc� Nmgdpbb P>AK \dexqZxl \ k_[y ihemq_gb_ ^Zgguo

b bo jZkijhkljZg_gb_ kj_^b jZaebqguo ihevah\Zl_e_c� kh^_ckl\b_

bkihevah\Zgbx kimlgbdh\uo ^Zgguo b kha^Zgb_ h[rbjgh]h Zjob\Z ^Zgguo� <

p_eyo ih^^_j`db mkbebc \ wlhf gZijZ\e_gbb P>AK ih^ibkZe jy^ kh]eZr_gbc

^ey ihemq_gby kimlgbdh\uo ^Zgguo� ihklmiZxsbo hl jZaebqguo kimlgbdh\� <

gZklhys__ \j_fy P>AK ihemqZ_l b jZkijhkljZgy_l kimlgbdh\u_ bah[jZ`_gby kh

kimlgbdh\ ^bklZgpbhggh]h ahg^bjh\Zgby A_feb �L a n d s a t ) ,  S P O T – 1 , 6327±� b

S P O T – 4 ,  R A D A R S AT � bg^bckdh]h kimlgbdZ ^bklZgpbhggh]h ahg^bjh\Zgby �IR S –
�& b ,56±�'� b kimlgbdh\ GZpbhgZevgh]h mijZ\e_gby ih bkke_^h\Zgbx hd_Zgh\

b Zlfhkn_ju �GH::�� GZa_fgZy ijb_fgZy klZgpby P>AK h[_ki_qb\Z_l ho\Zl

ijbf_jgh �� feg� df
2
ih\_joghklb k jZ^bmkhf � 7 0 0 df� GZa_fgZy klZgpby

iha\hey_l h^gh\j_f_ggh ihemqZlv ^Zggu_ k jZaebqguo kimlgbdh\ b iheghklvx

Z\lhfZlbabjh\ZgZ ^ey ke_`_gby aZ kimlgbdZfb� < ihke_^g__ \j_fy [eZ]h^Zjy
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jZkrbj_gbx \hafh`ghkl_c ijb_fZ� Z lZd`_ ZgZebaZ b h[jZ[hldb bah[jZ`_gbc

P>AK kqblZ_lky h^gbf ba \_^msbo p_gljh\ fbjZ�

5 . Kimlgbdh\Zy l_ogbdZ

1 1 . < p_eyo gZjZsb\Zgby ihl_gpbZeZ \ h[eZklb kimlgbdh\hc l_ogbdb

KZm^h\kdZy :jZ\by kha^ZeZ Bgklblml dhkfbq_kdbo bkke_^h\Zgbc ijb P_glj_ ih

gZmd_ b l_ogbd_ bf� dhjhey :[^_ev :abaZ� �� k_gly[jy ���� ]h^Z k ihfhsvx

jhkkbckdhc jZd_lu±ghkbl_ey [ue hkms_kl\e_g mki_rguc aZimkd ^\mo

fbdjhkimlgbdh\ S a u d iS a t �$ b �%� dhlhju_ [ueb jZajZ[hlZgu b ba]hlh\e_gu

Bgklblmlhf dhkfbq_kdbo bkke_^h\Zgbc�

������������$�����	������

[Ih^ebgguc l_dkl gZ Zg]ebckdhf yaud_]

1 . Gb`_ke_^mxsbc l_dkl ij_^klZ\e_g Kh_^bg_ggufb RlZlZfb :f_jbdb \
hl\_l gZ ijhkv[m =_g_jZevgh]h k_dj_lZjy hl �� bxey ���� ]h^Z h ij_^hklZ\e_gbb
bgnhjfZpbb h dhkfbq_kdhc ^_yl_evghklb ]hkm^Zjkl\±qe_gh\� Ijb\_^_ggZy
bgnhjfZpby ihk\ys_gZ ]eZ\guf h[jZahf gZmqguf ^hklb`_gbyf \ h[eZklb gZmdb
h A_fe_ b f_jhijbylbyf \ h[eZklb ijbdeZ^gh]h bkihevah\Zgby ^bklZgpbhggh]h
ahg^bjh\Zgby� hkms_kl\e_gguf aZ ijhr_^rbc ]h^� WlZ bgnhjfZpby ^hihegy_l
_`_]h^guc ^hdeZ^ A e ro n a u t ic s  a n d   S p a c e  R e p o r t o f  th e  P re s id e n t �>hdeZ^
ij_ab^_glZ ih \hijhkZf ZwjhgZ\lbdb b dhkfbq_kdh]h ijhkljZgkl\Z�� dhlhjuc \
khhl\_lkl\bb k mklZgh\e_ggufb \ wlhf ]h^m kjhdZfb ^ey _]h ih^]hlh\db [m^_l
ij_^klZ\e_g Dhfbl_lm ih bkihevah\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z \ fbjguo
p_eyo iha^g__� >_e_]Zpbb� dhlhju_ ohl_eb [u hagZdhfblvky k wlbf ^hdeZ^hf ^h
_]h jZkijhkljZg_gby� fh]ml k^_eZlv wlh q_j_a Bgl_jg_l �h t tp : / /h i s to r y.n a s a .g o v /
p r e s r e p 9 9 /h o m e .h t m l) .

2 . Qlh dZkZ_lky gZmqguo hldjulbc� lh Kh_^bg_ggu_ RlZlu :f_jbdb
khh[sZeb \ ijhr_^r_f ]h^m h fgh]bo gZmqguo hldjulbyo� k^_eZgguo \
j_amevlZl_ bkihevah\Zgby ^Zgguo ^bklZgpbhggh]h ahg^bjh\Zgby A_feb� b \
gZklhys_f ^hdeZ^_ khh[sZ_lky ebrv h g_dhlhjuo ba gbo� LZd� gZijbf_j�
GZpbhgZevgh_ mijZ\e_gb_ ih ZwjhgZ\lbd_ b bkke_^h\Zgbx dhkfbq_kdh]h
ijhkljZgkl\Z �G:K:� hk_gvx ijhreh]h ]h^Z khh[sbeh h lhf� qlh� mqblu\Zy
gh\u_ j_amevlZlu gZmqguo bkke_^h\Zgbc� ke_^m_l h`b^Zlv� qlh ihoheh^Zgb_
debfZlZ \ j_amevlZl_ h[jZah\Zgby h[eZqghklb [m^_l g_ klhev agZqbl_evguf� <
khhl\_lkl\bb k g_dhlhjufb debfZlheh]bq_kdbfb l_hjbyfb ^_eZxlky ijh]ghau h
lhf� qlh \ j_amevlZl_ ihl_ie_gby Zlfhkn_ju mkbeblky bkiZj_gb_ \h^u b wlhl
^hihegbl_evguc \h^yghc iZj ijb\_^_l d h[jZah\Zgbx [he__ iehlghc
h[eZqghklb� dhlhjZy [m^_l kihkh[kl\h\Zlv ^Zevg_cr_fm ihgb`_gbx
l_fi_jZlmju� H^gZdh gZmqgu_ bkke_^h\Zgby G:K: iha\heyxl k^_eZlv \u\h^ h
lhf� qlh ijb ih\ur_gbb l_fi_jZlmju \ha^moZ h[eZqghklv klZgh\blky f_g__
iehlghc b� khhl\_lkl\_ggh� \ f_gvr_c kl_i_gb hljZ`Z_l kheg_qgu_ emqb�
Ihke_^mxsb_ bkke_^h\Zgby gZ hkgh\_ [he__ lhqguo ^Zgguo� ihemqZ_fuo k
ihfhsvx kimlgbdh\ kbkl_fu gZ[ex^_gby A_feb �( E O S ) – Te r r a ) b ^jm]bo
kimlgbdh\ gh\h]h ihdhe_gby� Z lZd`_ fh^_evgu_ bkke_^h\Zgby� ijh\h^bfu_� \
qZklghklb� \ eZ[hjZlhjbyo b p_gljZo G:K:� GZpbhgZevgh]h mijZ\e_gby ih
bkke_^h\Zgbx hd_Zgh\ b Zlfhkn_ju �GH::� b GZpbhgZevgh]h gZmqgh]h nhg^Z
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�GGN�� iha\heyl mlhqgblv [m^msb_ ihke_^kl\by ]eh[Zevgh]h baf_g_gby debfZlZ
b [m^ml kh^_ckl\h\Zlv jZ[hl_ F_`ijZ\bl_evkl\_gghc ]jmiiu ih debfZlbq_kdbf
baf_g_gbyf b hkms_kl\e_gbx JZfhqghc dhg\_gpbb Hj]ZgbaZpbb H[t_^bg_gguo
GZpbc h[ baf_g_gbb debfZlZ3.

3 . < k_gly[j_ ���� ]h^Z mq_gu_ k ihfhsvx ki_dljhf_ljZ G:K: h[gZjm`beb
hahgh\mx ^ujm gZ^ :glZjdlbdhc �beb� ih hij_^_e_gbx mq_guo� �jZchg
jZajmr_gby hahgh\h]h kehy��� dhlhjZy \ ljb jZaZ [hevr_ \k_c l_jjblhjbb kmrb
Kh_^bg_gguo RlZlh\ :f_jbdb� ?_ iehsZ^v khklZ\ey_l �� feg� df2

� hgZ
y\ey_lky djmig_crbf ba lZdbo dh]^Z�eb[h gZ[ex^Z\rboky jZchgh\� Ohly \
khhl\_lkl\bb k f_`^mgZjh^gufb kh]eZr_gbyfb ijhba\h^kl\h hahghjZajm�
rZxsbo ]Zah\ h]jZgbq_gh� dhgp_gljZpby wlbo ]Zah\ \ kljZlhkn_j_ lhevdh k_cqZk
ih^oh^bl d k\h_fm ibdh\hfm mjh\gx� < ijhrehf ]h^m mq_gu_ G:K: lZd`_
h[ty\beb h lhf� qlh hahgh\uc kehc gZ^ :jdlbq_kdbf j_]bhghf� \hafh`gh�
\hkklZgh\blky g_ klhev [ukljh� dZd mq_gu_ iheZ]Zeb jZg__� Km^y ih gh\uf
^Zgguf� \ukhdh gZ^ K_\_jguf ihexkhf nhjfbjm_lky [he__ iehlgZy� q_f
h`b^Zehkv� iheyjgZy kljZlhkn_jgZy h[eZqghklv� \ j_amevlZl_ q_]h \ g_[_ gZ^
:jdlbdhc ijhbkoh^bl ^hihegbl_evgh_ jZajmr_gb_ hahgh\h]h kehy� IheyjgZy
kljZlhkn_jgZy h[eZqghklv \uau\Z_l� jZamf__lky� hij_^_e_ggmx haZ[hq_gghklv�
ihkdhevdm gZ __ ih\_joghklyo ijhbkoh^bl ij_h[jZah\Zgb_ g_Zdlb\guo nhjf
oehjZ \ obfbq_kdb Zdlb\gu_ hahghjZajmrZxsb_ nhjfu� dhlhju_ jZks_ieyxl
Zahlbklu_ kh_^bg_gby� mf_gvrZxsb_ jZajmrbl_evgh_ \ha^_ckl\b_ oehjZ�
GZkdhevdh gZf ba\_klgh� fh`_l ijhclb fgh]h ^_kylbe_lbc� ij_`^_ q_f hahgh\Zy
^ujZ bkq_ag_l b [he__ g_ [m^_l _`_]h^gh \hagbdZlv� Bkihevamy ^Zggu_�
ihemq_ggu_ k ihfhsvx ki_dljhf_ljZ G:K: ^ey kiehrgh]h dZjlbjh\Zgby
hahgh\h]h kehy �T O M S � b mevljZnbhe_lh\hc ZiiZjZlmju GH:: ^ey h[jZlgh]h
jZkk_ygby kheg_qgh]h k\_lZ �S B U V /2 ) , mq_gu_ ijh^he`Zxl jZ[hlm ih hp_gd_ b
dhgljhex ihke_^kl\bc wlh]h y\e_gby ^ey A_feb�

4 . Qlh dZkZ_lky ljhibq_kdbo pbdehgh\� lh \ gZklhys__ \j_fy ki_pbZebklu±

f_l_hjheh]b bf_xl \hafh`ghklv� g_\abjZy gZ h[eZqghklv� kdju\Zxsmx wlb
pbdehgu� agZqbl_evgh [uklj__ \uy\eylv b ijh]ghabjh\Zlv bo ihke_^kl\by� <
khhl\_lkl\bb k j_amevlZlZfb gh\h]h bkke_^h\Zgby� ijh\_^_ggh]h mq_gufb
GH:: b G:K:� k ihfhsvx ijb[hjZ S e a W in d s � mklZgh\e_ggh]h gZ [hjlm DE:
G:K: Q u ik S C AT � fh`gh h[gZjm`blv aZfdgmluc \_ljh\hc djm]� oZjZdl_jguc ^ey
h[eZklb ihgb`_ggh]h Zlfhkn_jgh]h ^Z\e_gby \ ljhibdZo� gZ �� qZkh\ jZgvr_�
q_f h[uqguf kihkh[hf� AZ[eZ]h\j_f_ggh_ hij_^_e_gb_ h[eZkl_c ihgb`_ggh]h
^Z\e_gby \ ljhibdZo djZcg_ \Z`gh ^ey lh]h� qlh[u dZd fh`gh jZgvr_ hih\_sZlv
h ijb[eb`_gbb pbdehgh\� hkh[_ggh \ lZdbo j_]bhgZo� dZd F_dkbdZgkdbc aZeb\�
]^_ mjZ]Zgu m`_ q_j_a g_kdhevdh ^g_c ^hklb]Zxl ih[_j_`vy� AZ[eZ]h\j_f_ggh_
h[gZjm`_gb_ iha\hey_l lZd`_ gZpbhgZevguf Z]_glkl\Zf� gZijbf_j GZpbhgZev�
ghfm p_gljm GH:: ih mjZ]ZgZf� ieZgbjh\Zlv hilbfZevgh_ bkihevah\Zgb_ k\hbo
j_kmjkh\ b [he__ lhqgh ke_^blv aZ jZa\blb_f pbdehgh\�

5 . Djhf_ lh]h� ijh\_^_ggu_ \ ijhrehf ]h^m gh\u_ bkke_^h\Zgby
k\b^_l_evkl\mxl h lhf� qlh \dexq_gb_ ^Zgguo h[ hkZ^dZo� ihemqZ_fuo k
Zf_jbdZgkdh±yihgkdh]h kimlgbdZ ^ey baf_j_gby dhebq_kl\Z ljhibq_kdbo
hkZ^dh\ �T R M M � b ^jm]bo f_l_hjheh]bq_kdbo kimlgbdh\� \ fh^_eb ijh]ghah\
fh`_l [he__ q_f \ ljb jZaZ ih\ukblv lhqghklv djZldhkjhqguo ijh]ghah\

__________________

3  U n i te d  N a tio n s ,  Trea ty  S e r ies ,  v o l .  1 7 7 1 , N o .  3 0 8 2 2 .
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hkZ^dh\� < l_q_gb_ fgh]bo e_l mq_gu_ iulZxlky memqrblv djZldhkjhqgu_
ijh]ghau \ ljhibdZo� h^gZdh hgb kfh]eb ^h[blvky ebrv g_agZqbl_evguo
j_amevlZlh\� K_cqZk `_� bkihevamy gZmqgu_ ^Zggu_ DE: G:K:� mq_gu_ fh]ml
lhqg__ ijh]ghabjh\Zlv \uiZ^_gb_ hkZ^dh\ \ k\hbo j_]bhgZo� G_^Z\gh GH::
ijbklmibeh d bkihevah\Zgbx wlbo ^Zgguo ^ey ke_`_gby aZ mjZ]ZgZfb b
dhebq_kl\hf \uiZ^Zxsbo hkZ^dh\�

6 . < aZdexq_gb_ ke_^m_l hlf_lblv� qlh \ wlhf ]h^m k ihfhsvx kimlgbdZ E O S –
7HUUD [ue ihemq_g jy^ k_gkZpbhgguo bah[jZ`_gbc� GZ wlbo i_j\hgZqZevguo
bah[jZ`_gbyo [ueb \b^gu l_fi_jZlmjguc j_`bf ih\_joghklb b �\_k_ggbc
wnn_dl� gZ \k_f dhglbg_gl_ K_\_jghc :f_jbdb b \aZbfhk\yav f_`^m
dhgp_gljZpbyfb gZk_e_gby� aZ]jyag_gb_f \ha^moZ b jZklbl_evguf ihdjh\hf�
gZijbf_j� gZ Bg^bckdhf km[dhglbg_gl_� GZ kimlgbd_ E O S – Te r r a mklZgh\e_gZ
lZd`_ dZgZ^kdZy b yihgkdZy baf_jbl_evgZy ZiiZjZlmjZ�

7 . < ijhr_^r_f ]h^m Kh_^bg_ggu_ RlZlu :f_jbdb aZgbfZebkv lZd`_
^jm]bfb \b^Zfb ^_yl_evghklb� ijba\Zggufb \ i_j\mx hq_j_^v kh^_ckl\h\Zlv
ijbdeZ^ghfm ijbf_g_gbx b bkihevah\Zgbx kimlgbdh\uo ^Zgguo
^bklZgpbhggh]h ahg^bjh\Zgby b l_ogheh]bb ]_h]jZnbq_kdbo bgnhjfZpbhgguo
kbkl_f �=BK� ^ey j_r_gby k_jv_aguo ijh[e_f� k dhlhjufb klZedb\Zxlky gZjh^u
^jm]bo kljZg� LZf� ]^_ wlh [ueh \hafh`gh� lZdZy jZ[hlZ ijh\h^beZkv \ bgl_j_kZo
jZa\b\Zxsboky kljZg� < qZklghklb� Kem`[Z ]_heh]bb� ]_h^_abb b dZjlh]jZnbb
Kh_^bg_gguo RlZlh\ :f_jbdb� GH:: b :]_glkl\h f_`^mgZjh^gh]h jZa\blby
Kh_^bg_gguo RlZlh\ :f_jbdb �XK:B>� \ jZfdZo ijh]jZffu �Kbkl_fZ
jZgg_]h ij_^mij_`^_gby h[ hiZkghklb ]heh^Z� �KJI=� XK:B> hj]Zgbah\Zeb \
fZ_ ���� ]h^Z \ Ij_lhjbb� X`gZy :njbdZ� ijZdlbdmf ih l_f_ �Ijh]ghabjh\Zgb_
hkZ^dh\ k ihfhsvx kimlgbdh\ \ \hklhqghc b x`ghc qZklyo :njbdb�� P_ev
ijZdlbdmfZ khklhyeZ \ lhf� qlh[u h[t_^bgblv mkbeby ijhba\h^bl_e_c b
ihevah\Zl_e_c ^Zgguo ^bklZgpbhggh]h ahg^bjh\Zgby ^ey ijh]ghabjh\Zgby
Zlfhkn_jguo hkZ^dh\� ihkdhevdm dZd fhgblhjbg]� lZd b ijh]ghabjh\Zgb_
j_]bhgZevghc aZkmob� gZ\h^g_gbc b ijhba\h^kl\Z k_evkdhohayckl\_gghc
ijh^mdpbb aZ\bkyl hl dhebq_kl\Z hkZ^dh\ b bo l_jjblhjbZevgh]h jZkij_^_e_gby�
< k\yab k wlbf Kem`[Z ]_heh]bb� ]_h^_abb b dZjlh]jZnbb Kh_^bg_gguo RlZlh\
:f_jbdb jZajZ[hlZeZ g_kdhevdh fZkkb\h\ kimlgbdh\uo ^Zgguo ^ey hp_gdb
ihke_^kl\bc lh]h� qlh \ D_gbb \ ���� ]h^m g_ gZklmibe ^ebl_evguc k_ahg
^h`^_c� < p_eyo hp_gdb ihke_^kl\bc aZkmob ^ey jhklZ hkgh\guo
k_evkdhohayckl\_gguo dmevlmj \ D_gbb [ueb lZd`_ ih^\_j]gmlu ZgZebam
ihemq_ggu_ k ihfhsvx kimlgbdh\ ijh]ghau \uiZ^_gby hkZ^dh\ \ jZfdZo
ijh]jZffu KJI=� Djhf_ lh]h� ^ey hp_gdb \ebygby k_ahgguo hkZ^dh\ gZ
mjh`Zcghklv hl^_evguo dmevlmj� gZijbf_j dmdmjmau� bkihevah\Zebkv dZjlu k
mdZaZgb_f kmffZjgh]h dhebq_kl\Z hkZ^dh\ b gZqZeZ ^h`^_c�

8 . < dZq_kl\_ _s_ h^gh]h ijbf_jZ ke_^m_l mdZaZlv gZ bkihevah\Zgb_ Kem`[hc
]_heh]bb� ]_h^_abb b dZjlh]jZnbb Kh_^bg_gguo RlZlh\ :f_jbdb bah[jZ`_gbc
kh kimlgbdZ ^bklZgpbhggh]h ahg^bjh\Zgby A_feb ( L a n d s a t )  b dZgZ^kdh]h
kimlgbdZ R A D A R S AT � Zwjhnhlhkt_fdb b ihe_\hc kt_fdb ^ey ^hdmf_glbjh\Zgby
jZkijhkljZg_gby \h^ygh]h ]bZpbglZ \ ha_j_ <bdlhjby \ D_gbb� < j_amevlZl_
h[jZah\Zgby h]jhfguo fZkk \h^ygh]h ]bZpbglZ gZ g_dhlhjh_ \j_fy ijbrehkv
aZdjulv ihjl Dbkmfm \ D_gbb� \ j_amevlZl_ q_]h j_adh kgbabeky meh\ ju[u gZ
ijh^Z`m b ^ey ebqgh]h ihlj_[e_gby b [ue ijbhklZgh\e_g aZ[hj \h^u ^ey
fmgbpbiZevguo gm`^� qlh ijb\_eh d g_o\Zld_ \h^u� ;eZ]h^Zjy bkihevah\Zgbx
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\ur_gZa\Zgguo l_ogheh]bc fh`gh ke_^blv aZ fZkrlZ[Zfb k_ahggh]h
jZkijhkljZg_gby \ ha_j_ \h^ygh]h ]bZpbglZ� < wlhf j_]bhg_ h[_ki_qb\Z_lky
\aZbfh^_ckl\b_ k F_`ijZ\bl_evkl\_gguf mijZ\e_gb_f ih \hijhkZf jZa\blby b
J_]bhgZevguf ijh_dlhf ih jZpbhgZevghfm bkihevah\Zgbx ha_jZ <bdlhjby�

9 . Qlh dZkZ_lky dZgZ^kdh]h kimlgbdZ R A D A R S AT � lh G:K: b GH::
bkihevamxl lZd`_ ^Zggu_ JEK k kbgl_abjh\Zgghc Zi_jlmjhc \ ^bZiZahg_ K ^ey
ijh\_^_gby jZaebqguo gZmqguo bkke_^h\Zgbc b ^ey ijbdeZ^gh]h ijbf_g_gby�
G:K: bkihevam_l lZd`_ ^Zggu_ R A D A R S AT ^ey hkms_kl\e_gby lZdbo
f_jhijbylbc� dZd dZjlbjh\Zgb_ :glZjdlbdb� bkke_^h\Zgb_ ijhp_kkh\�
ijhbkoh^ysbo \ e_^gbdZo b fhjkdhf ev^m� bkke_^h\Zgby ^_nhjfZpbb a_fghc
dhju� hp_gdZ \eZ`ghklb ihq\u� fhgblhjbg] gZ\h^g_gbc� bamq_gb_ hd_Zgkdbo
\_ljh\� bkke_^h\Zgby gZa_fgh]h jZklbl_evgh]h ihdjh\Z b ijh^mdlb\ghklb
hd_ZgZ� Z lZd`_ ^ey ^jm]bo p_e_c� GH:: rbjhdh bkihevam_l ^Zggu_ R A D A R S AT
\ ^hiheg_gb_ d dZjlZf� ijh]ghaZf b mkem]Zf GZpbhgZevgh]h e_^h\h]h p_gljZ
Kh_^bg_gguo RlZlh\ :f_jbdb� Djhf_ lh]h� GH:: bkihevam_l ^Zggu_
R A D A R S AT ^ey bamq_gby fhsguo pbdehgh\� fhgblhjbg]Z gZ\h^g_gbc b
h[_ki_q_gby kh[ex^_gby aZdhgh\ h ju[heh\kl\_�

1 0 . Kh_^bg_ggu_ RlZlu :f_jbdb ijh^he`Zxl lZd`_ Zdlb\gh mqZkl\h\Zlv \
jZ[hl_ Dhfbl_lZ ih kimlgbdZf gZ[ex^_gby A_feb �D?HK�� < qZklghklb� GH::
y\ey_lky ij_^k_^Zl_e_f =jmiiu ih^^_j`db f_jhijbylbc ih [hjv[_ kh
klbobcgufb [_^kl\byfb� dhlhjZy aZgbfZ_lky bamq_gb_f b ijh\_jdhc
\hafh`ghklb l_ogbq_kdh]h \aZbfh^_ckl\by ]jZ`^Zgkdbo kimlgbdh\uo kbkl_f
^ey ih^^_j`db [hjv[u kh klbobcgufb [_^kl\byfb� < ghy[j_ ���� ]h^Z gZ
ie_gZjghf aZk_^Zgbb D?HK i_j_^ =jmiihc ih^^_j`db f_jhijbylbc ih [hjv[_
kh klbobcgufb [_^kl\byfb [ueZ ihklZ\e_gZ aZ^ZqZ kh^_ckl\h\Zlv
hkms_kl\e_gbx OZjlbb h khljm^gbq_kl\_ \ bkihevah\Zgbb dhkfbq_kdhc l_ogbdb
^ey [hjv[u k k_jv_agufb klbobcgufb [_^kl\byfb b hdZau\Zlv \k_klhjhggxx
ih^^_j`dm Dhfbl_lm ih bkihevah\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z \ fbjguo
p_eyo \ hkms_kl\e_gbb j_dhf_g^Zpbc lj_lv_c Dhgn_j_gpbb Hj]ZgbaZpbb
H[t_^bg_gguo GZpbc ih bkke_^h\Zgbx b bkihevah\Zgbx dhkfbq_kdh]h
ijhkljZgkl\Z \ fbjguo p_eyo �XGBKI?CK- I I I ) .

1 1 . < gZklhys__ \j_fy Kem`[Z ]_heh]bb� ]_h^_abb b dZjlh]jZnbb Kh_^bg_gguo
RlZlh\ :f_jbdb� H[s_kl\h hojZgu ijbjh^u� F_`^mgZjh^guc bgklblml
ljhibq_kdbo e_kh\ Fbgbkl_jkl\Z k_evkdh]h ohayckl\Z Kh_^bg_gguo RlZlh\
:f_jbdb khljm^gbqZxl \ khklZ\e_gbb dZjl jZklbl_evgh]h�gZa_fgh]h ihdjh\Z
hkljh\h\ DZjb[kdh]h [Zkk_cgZ gZ hkgh\_ kimlgbdh\uo bah[jZ`_gbc� ihemq_gguo
k ihfhsvx l_fZlbq_kdh]h dZjlh]jZnZ �Ewg^kZl�� b ^jm]bo ^Zgguo
^bklZgpbhggh]h ahg^bjh\Zgby� Wlb dZjlu [m^ml kh^_j`Zlv [Zah\mx bgnhjfZpbx
^ey h[_ki_q_gby jZpbhgZevgh]h bkihevah\Zgby ijbjh^guo j_kmjkh\ b hojZgu
[bhjZaghh[jZaby \ kljZgZo DZjb[kdh]h [Zkk_cgZ�

1 2 . < hlghr_gbb bkihevah\Zgby ^Zgguo ^bklZgpbhggh]h ahg^bjh\Zgby
g_dhkfbq_kdbfb mqj_`^_gbyfb ke_^m_l hlf_lblv� qlh Fbgbkl_jkl\h k_evkdh]h
ohayckl\Z Kh_^bg_gguo RlZlh\ :f_jbdb m`_ [he__ �� e_l bkihevam_l ^Zggu_
gZ[ex^_gby A_feb ^ey gZ^_`ghc b k\h_\j_f_gghc hp_gdb h[s_fbjh\h]h
k_evkdhohayckl\_ggh]h ijhba\h^kl\Z� dhlhjZy ih�ij_`g_fm bf__l `bag_ggh
\Z`gh_ agZq_gb_ ^ey klZ[bebaZpbb f_`^mgZjh^guo p_g gZ k_evkdhohayckl�
\_ggu_ lh\Zju� Fbgbkl_jkl\h bkihevam_l lZd`_ l_ogheh]bx b f_lh^u
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^bklZgpbhggh]h ahg^bjh\Zgby ^ey ih^^_j`db b jZa\blby gZpbhgZevgh]h
k_evkdh]h ohayckl\Z� khojZg_gby b aZsblu e_kh\ b ih\ur_gby

ijh^mdlb\ghklb e_kgh]h ohayckl\Z� Z lZd`_ ^ey hdZaZgby ihfhsb n_jf_jZf
jZaebqguo kljZg fbjZ \ ijbgylbb \a\_r_gguo j_r_gbc hlghkbl_evgh k_\Z b ih
memqr_gbx ijZdlbdb mq_lZ nZdlhjh\ jbkdZ� Djhf_ lh]h� ^Zggu_ ^bklZgpbhggh]h
ahg^bjh\Zgby b]jZxl \_kvfZ \Z`gmx jhev \ ^_yl_evghklb Fbgbkl_jkl\Z ih
ih^^_j`d_ f_`^mgZjh^guo mkbebc� gZijZ\e_gguo gZ hdZaZgb_ ihfhsb \ kemqZ_
klbobcguo [_^kl\bc�

1 3 . Kh_^bg_ggu_ RlZlu :f_jbdb k ]em[hdbf m^h\e_l\hj_gb_f khh[sZxl� qlh
ihfbfh mki_rguo aZimkdh\ b dhkfbq_kdbo ihe_lh\ aZ ijhr_^rbc ]h^ [ueb
mki_rgh hkms_kl\e_gu \ur_mihfygmlu_ b fgh]b_ ^jm]b_ ijh_dlu \ h[eZklb
gZmqguo bkke_^h\Zgbc b ijbdeZ^gh]h ijbf_g_gby [eZ]h^Zjy gZebqbx ^Zgguo
^bklZgpbhggh]h ahg^bjh\Zgby A_feb� Kh_^bg_ggu_ RlZlu :f_jbdb \ujZ`Zxl
m\_j_gghklv� qlh \ [eb`Zcrb_ ]h^u hgb b ^jm]b_ kljZgu kh\_jrZl fgh]h gh\uo
hldjulbc b ^h[vxlky agZqbl_evguo mki_oh\ \ wlhc h[eZklb�


