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Bkke_^h\Zgb_ km[[mjb ������������QZklv����KljmdlmjZ�km[[mj_\hc�Zdlb\ghklb�bZ\jhjZevgu_�bhgu�
EZamlbg E�E����Dha_eh\Z�L�<����F_j_^bl�G����>Zgb_eb^bk�F����Dha_eh\�;�<����XkkbeZ�>`���Dhjl�:��

��� GBBYN�F=M (PDLO��OD]XWLQ#VUG�VLQS�PVX�UX��� Iheyjguc�=_hnbabq_kdbc�bgklblml�DGP�J:G��;jblZgkdZy�:glZjdlbq_kdZy�Kem`[Z��D_f[jb^`��<_ebdh[jblZgby��� Mgb\_jkbl_l�Hmem��Nbgeyg^by��� Bgklblml�FZdkZ�IeZgdZ��Ebg^Zm��=_jfZgby
:[kljZdl Km[[mjy� ���fZjlZ ����]��bkke_^m_lky� ih� ^Zgguf� gZa_fghc� k_lb�fZ]gblhf_ljh\�� � dZf_j� \k_]h� g_[Z� b L<aZibkb� iheyjguo� kbygbc� b baf_g_jbc� ihlhdh\� qZklbp� b fZ]gblgh]h� ihey� gZ� kimlgbd_� \ khijy`_gghc� h[eZklb� \iehkdhklb�wd\ZlhjZ��< i_j\hc�qZklb�bkke_^m_lky�kljmdlmjZ�km[[mj_\hc�Zdlb\ghklb�b k\yaZggZy�k km[[mj_c�^bgZfbdZZ\jhjZevguo� bhgh\� P_gljZevgh]h� ieZaf_ggh]h� kehy �PIK�� b wg_j]bqguo� d\ZabaZo\Zq_gguo� bhgh\�� IhdZaZgh�� qlhdjZldh\j_f_ggu_ \hajZklZgby� ihlhdZ� bhgh\�� ba� dhlhjuo� kdeZ^u\Z_lky kmffZjguc� jhkl� bhgh\�� kh\iZ^Zxl� kZdlb\baZpbyfb� iheyjguo� kbygbc� b ij_^r_kl\mxl ^bihebaZpbb� fZ]gblgh]h� ihey� b \hajZklZgbyf� wg_j]bqguowe_dljhgh\��K^_eZg�\u\h^�h jZaguo�f_oZgbafZo�km[[mj_\h]h�mkdhj_gby��bg`_dpbb��bhgh\�b we_dljhgh\�

<<?>?GB?
< ^Zgghc�jZ[hl_�bkke_^m_lky�km[[mjy� ���fZjlZ� �����]h^Zih� gZa_fguf� fZ]gblguf� b l_e_\babhgguf� ^Zgguf� b ihbaf_j_gbyf� gZ� kimlgbd_� &55(6�� <ukhdh_� \j_f_ggh_

jZaj_r_gb_� ki_dljhf_ljh\� qZklbp� gZ� kimlgbd_� b L<�aZibk_c� iheyjguo� kbygbc� iha\hey_l� ijh\_klbbkke_^h\Zgb_� k lZdhc� lhqghklvx�� dhlhjmx� lj_[mxl\aju\gu_� ijhp_kku� gZqZeZ� km[[mjb� b ihke_^mxsboZdlb\baZpbc��dh]^Z�g_kdhevdbo� k_dmg^� ^hklZlhqgh��qlh[udZjlbgZ� kbygbc� beb� ihlhd� Z\jhjZevguo� qZklbpbaf_gbebkv�kms_kl\_ggh���AZ�]h^�jZ[hlu�kimlgbdZ�&55(6�\ dhlhjhf� m^Zqguc� ih^[hj� ^_l_dlhjh\� khq_lZeky� khj[blhc��gZ^he]h�hklZ\ey\r_c�kimlgbd�\[ebab�wd\ZlhjZ�\h[eZklb� d\ZabaZo\ZlZ�� \k_]h� ebrv� ^\Z� jZaZ� iheyjgu_kbygby� j_]bkljbjh\Zebkv� \[ebab� h[eZklb�� khijy`_gghc� kiheh`_gb_f� kimlgbdZ�� < i_j\hf� kemqZ_� >�@ kimlgbdgZoh^beky� \hklhqg__� \kiur_d� k\_q_gby�� qlh� iha\hebehbkke_^h\Zlv� ]_hf_ljbx� h[eZklb� mkdhj_gby� we_dljhgh\��<gZr_f� kemqZ_� kimlgbd� kgZqZeZ� [ue� aZiZ^g__� wibp_gljZZdlb\ghklb�� aZl_f� Z\jhjZevgZy \uimdehklv� :76^hdZlbeZkv b gZdjueZ� kimlgbd�� ki_dlj� ^hklmiguobkke_^h\Zgbx�ijhp_kkh\�hdZaZeky�gZfgh]h�rbj_�
< i_j\hc� qZklb� jZ[hlu� bkke_^m_lky� ^_lZevgZyijhkljZgkl\_ggh�\j_f_ggZy�kljmdlmjZ�\hafms_gby�b k\yavijhp_kkh\� ih^]hlh\bl_evghc� nZau� b gZqZeZ� wdkiZgkbb� kihlhdZfb�Z\jhjZevguo�bhgh\��<lhjZy�qZklv� >�@�ihk\ys_gZijh[e_fZf� mkdhj_gby� �bg`_dpbb�� Z\jhjZevguowe_dljhgh\�>bgZfbdZ� bhgh\� \ h[eZklb� d\ZabaZo\ZlZ�� lZf�� ]^_gZqbgZ_lky�km[[mjy��b]jZ_l�\_^msmx�jhev�\ ih^]hlh\d_�bjZa\blbb� km[[mjb�� bf_ggh� ^j_cnmxsb_� bhgu� ^Zxlhkgh\ghc� \deZ^� \ qZklbqguc� dhevp_\hc� lhd�� f_gyxsbcdhgnb]mjZpbx� fZ]gblhkn_ju�� Z ]jZ^b_glu� ieZaf_ggh]h^Z\e_gby� hij_^_eyxl� kljmdlmjm� ijh^hevguo� lhdh\� >���@�<f_kl_� k l_f� h ^bgZfbd_� Z\jhjZevguo� bhgh\� ba\_klghfZeh� b \� hkgh\ghf� ih� mkj_^g_gguf�� klZlbklbq_kdbf^Zgguf�� jZ[hl�� jZkkfZljb\Zxsbo� ^bgZfbdm� km[[mj_\uo

ohjhrbf� \j_f_gguf� jZaj_r_gb_f� �� _^bgbpu�� Z kijb_fe_fuf�ijhkljZgkl\_gguf�jZaj_r_gb_f�b \h\k_�g_l�Ihkdhevdm� b kimlgbd�� b h[eZklv�� ho\Zq_ggZy\hafms_gb_f��gZoh^bebkv� \h� \gmlj_gg_c�fZ]gblhkn_j_�� \h[eZklb�d\ZabaZo\ZlZ��fu�gbq_]h�g_�]h\hjbf�h ijhp_kkZo�\o\hkl_�fZ]gblhkn_j_��dhlhju_�fh]eb�lZf�bf_lv�f_klh�

Jbk��� Iheh`_gb_�gZa_fguo�klZgpbc�b ijh_dpbb�kimlgbdZ&55(6�\^hev�fZ]gblghc�kbeh\hc�ebgbb�\h�\j_fy�km[[mjb����������Imgdlbjgu_�ebgbb�mdZau\Zxl�iheh`_gb_�^m]�kbygbc\ gZqZeZ�Zdlb\ghc�nZau�b njhglh�:76�
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LZ[ebpZ����Dhhj^bgZlu�gZa_fguo�h[k_j\Zlhjbc
khdj� KlZgpby ]_h]j�rbj� ]_h]j��^he]� &*0�rbj� &*0�^he]�$3$ $SDWLW\ �����1 �����( �����1 �����(%-1 %HDU�,VODQG ����� ����� ����� ������%25 %RURN��&,6 �������1 �������( �������1 ��������(',. 'L[RQ ���� ���� ���� �����)$5 )DURHV �������1 ������: �������1 �������(.(9 .HYR ����� ����� ����� ������.,/ .LOSLVMlUYL ����� ����� ����� ������/2= /RYR]HUR ����� ����� ����� ������082 0XRQLR ����� ����� ����� ������125 1RUGOL��1RUZD\ �������1 �������( �������1 �������(185 1XUPLMlUYL ����� ����� ����� ������28- 2XOXMlUYL ����� ����� ����� ������3(/ 3HOOR ����� ����� ����� ������62' 6RGDQN\Ol ����� ����� ����� ������752 7URPV¡ ����� ����� ����� ������<01 <DQ0D\HQ �����
1 ����
: ����� �����
���G:;EX>?GBY
GZa_fgu_� gZ[ex^_gby� \dexqZeb k_lv� fZ]gblguoklZgpbc� KdZg^bgZ\bb� b jmkkdh]h� k_\_jZ�� ljb� dZf_ju\k_]h� g_[Z� k jZaj_r_gb_f� \ ��fbgmlm� b l_e_\babhggmxdZf_jm iheyjguo�kbygbc�\ Dbeibkyj\b�kh�klZg^ZjlgufjZaj_r_gb_f� ��� dZ^jZ� \ k_dmg^m�� Dhhj^bgZlu� klZgpbcijb\_^_gu� \ lZ[ebp_ �� b g_dhlhju_� ba� gbo� �� gZ� ko_f_jbk���� A^_kv� `_� ihdZaZgZ� jZkq_lgZy� ijh_dpby� \^hevkbeh\uo�ebgbc�iheh`_gby�kimlgbdZ�&55(6�Kimlgbd &55(6�[ue aZims_g ���bxey ����]h^Z gZ�i_j_oh^gmx ]_hkbgojhggmx hj[blm�ki_jbh^hf ���qZkh\��i_jb]__f ���df�Zih]__f ������df b�gZdehg_gb_f ��R�LZ[ebpZ���Wg_j]_lbq_kdb_�dZgZeu�(3$6we_dljhgu�(�b bhgu�3���dw<
(�� ����������� 3���������(�� ���������� 3�� ������(�� ���������� 3�� ������(�� ���������� 3�� �������(�� �������������3�� ��������(�� �������������3�� ��������(�� �������������3�� ��������(�� �������������3�� ��������(�� �������������3�� ��������(����������������3�� ��������(����������������3�����������(����������������3������������(�������������(�������������

GZ� [hjlm� kimlgbdZ� jZ[hlZeh� g_kdhevdh� ^_l_dlhjh\qZklbp�� ba� dhlhjuo� fu� bkihevam_f� [ehd� /(3$� �ORZHQHUJ\�SODVPD�DQDO\]HU���baf_jy\rbc�we_dljhgu�b bhgu�\��� ^bnn_j_gpbZevguo� wg_j]_lbq_kdbo� dZgZeZo� \^bZiZahg_� ���� w< �� (� �� ��� dw<� b iblq�m]eh\h_jZkij_^_e_gb_�k jZaj_r_gb_f �����R [��R hl� �R� ^h� ���RdZ`^u_����k��h[hjhlZ�kimlgbdZ�\hdjm]�k\h_c�hkb�>�@�>_l_dlhj� wg_j]bqguo� qZklbp (3$6� �HOHFWURQ� SURWRQDQJXODU� VSHFWURPHWHU�� baf_jye� we_dljhgu� \ ��� dZgZeZo� \^bZiZahg_ ���������dw<�b bhgu�\ ���dZgZeZo k�wg_j]byfb��� dw<� �� ���� Fw<� >�@�� < lZ[ebp_� �� ijb\_^_guwg_j]_lbq_kdb_�ihjh]b�_ZgZeh\�>Zggu_� n_jjhfZ]gblgh]h� fZ]gblhf_ljZ� >�@� [ueb^hklmigu k�mkj_^g_gb_f� �k��Baf_j_gby� we_dljbq_kdh]hihey� [ueb� lZd`_� ^hklmigu�� gh� ^ey� ^_lZevgh]h� ZgZebaZg_ijb]h^gu��lZd�dZd�\j_f_ggh_�jZaj_r_gb_�hij_^_eyehkvf_^e_gguf�\jZs_gb_f�kimlgbdZ�b khklZ\eyeh���k�
����:gZeba�km[[mj_\hc�Zdlb\ghklb
DZd� \b^gh� ba� ]jZnbdZ� :_� bg^_dkZ�� ij_^klZ\e_ggh]h� gZjbk����^_gv����fZjlZ������]��[ue�mf_j_ggh�\hafms_gguck g_kdhevdbfb�km[[mjyfb�gZjZklZxs_c� bgl_gkb\ghklb�

Jbk���$H���bg^_dk�fZ]gblghc�Zdlb\ghklb

http://geo.phys.uit.no/cgi-bin/stattro.cgi
http://space.sgo.fi/htmls/magstation.html
http://www.geo.fmi.fi/image/pics/pello.gif
http://www.geo.fmi.fi/MAGN/nurxyz.html
http://www.dcs.lancs.ac.uk/iono/cgi-bin/magnetometers?samnet=0;height=120;year=2002;id=6
http://www.geo.fmi.fi/image/pics/muonio.gif
http://pgi.kolasc.net.ru/Lovozero/
http://www.geo.fmi.fi/image/pics/kilpisjarvi.gif
http://www.geo.fmi.fi/image/pics/kevo.gif
http://www.dcs.lancs.ac.uk/iono/cgi-bin/magnetometers?samnet=0;height=120;year=2002;id=2
http://www.dcs.lancs.ac.uk/iono/cgi-bin/magnetometers?samnet=0;height=120;year=2002;id=1
http://geo.phys.uit.no/bjo_mag.html
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>\hcghc� imgdlbjghc� ebgb_c� ihdZaZgh� \j_fy� gZqZeZbgl_j_kmxs_c� gZk� km[[mjb� ����� 87� b wdkiZgkbb� ����87� Km[[mjy� jZa\b\ZeZkv� gZ� \hafms_gghf�nhg_�� [ueZ^h\hevgh� kbevghc�� gh� k ihkl_i_gguf� jZa\blb_f�� :_gZjZklZ_l� \ l_q_gbb ihemqZkZ�� ^h� ����� 87� b ^hklb]Z_l\_ebqbgu����gL��Ba� jbk� ��� gZ� dhlhjhf� ij_^klZ\e_gu +�khklZ\eyxsb_g_kdhevdbo�fZ]gblhf_ljh\��\b^gh��qlh�wlZ�ihkl_i_gghklv\dexqZ_l� k_jbx� Zdlb\baZpbc�� jZa[jhkZgguo� ihkdZg^bgZ\kdhfm�ihemghqghfm�k_dlhjm�Kh\j_f_ggZy� km[[mj_eh]by� ijb^Z_l� \Z`gh_� agZq_gb_fhf_glm Lh�gZqZeZ�\aju\ghc�nZau�>ey� hlh`^_kl\e_gby Lh� fu� fh]eb� bkihevah\Zlv� \k_hkgh\gu_� kihkh[u� �� ih� gZqZem� pm]Z� imevkZpbc� 3L��� ih\kiurd_� wd\ZlhjbZevghc� ^m]b� iheyjgh]h� kbygby�� ihj_adhfm� gZqZem� hljbpZl_evghc� fZ]gblghc� [molu� b ihgZqZem� ^bihebaZpbb� fZ]gblgh]h� ihey� b bg`_dpbbwg_j]bqguo� we_dljhgh\� \ ]_hklZpbhgZjghc� h[eZklb�

KdZ`_f� kjZam�� qlh� h^ghagZqgh]h� j_amevlZlZ� fu� g_ihemqbeb�Pm]�imevkZpbc�3L���aZj_]bkljbjh\Zgguc�gZ�h[k_j\Zlhjbb;hjhd�b ij_^klZ\e_gguc�gZ�jbk����gZqbgZ_lky�\ �����87�k gZjZklZgb_f�Zfieblm^u�^h�����87��qlh ih^l\_j`^Z_l�ihkl_i_gguc�b fgh]hklmi_gqZlucoZjZdl_j� jZa\blby� km[[mjb�� � :gZeba� fZ]gblh]jZff� baZibk_c�iheyjguo�kbygbc�ihdZau\Z_l��h^gZdh��qlh�\ ����87� �fhf_gl� :�� gZ[ex^ZeZkv� ebrv� Zdlb\baZpby� ^m]bkbygby��b ih�wlhfm�ijbagZdm�fh`gh�__ fh`gh�hlg_klb�d\hafms_gbx�lbiZ�ik_\^h[j_cdZiZ�

Ih^jh[guc� ijhkfhlj� L<� aZibkb�� dhlhjuc� a^_kv�� dkh`Ze_gbx�� \hkijhba\_klb� g_evay�� ]h\hjbl� h lhf�� qlhZdlb\baZpby� [ueZ� \jZsZl_evgh]h� lbiZ�� � gZ� ^m]_h[jZam_lky� \boj_\h_� myjq_gb_�� k\b^_l_evkl\mxs__� h\hagbdgh\_gbb� kljmb� ijh^hevgh]h� \ul_dZxs_]h� babhghkn_ju�lhdZ��:gZeh]bqgufb�ijbagZdZfb�h[eZ^Zeb�b[he__�jZggb_� myjq_gby�^m]��dhlhju_�\b^gu�gZ�d_h]jZff_jbk���< lh� `_� \j_fy�� \ ���������� 87 hlf_qZ_lky� g_[hevrhckiZ^�O�dhfihg_glu�gZ�fZ]gblhf_ljZo�3(/��.,/��b $3$�k\b^_l_evkl\mxsbc� h jhkl_� aZiZ^gh]h� we_dljh^`_lZ�dhlhjuc� hklZ\Zeky� g_[hevrbf� ^h� j_adh]h� mkbe_gby� kgZqZehf�Zdlb\ghc�nZau�G_dhlhjh_�mkbe_gb_�nhgZ�k\_q_gby�\ jZchg_�x`ghc�^m]bgZ[ex^Z_lky�\ ����87�� Z [j_cdZi� wd\ZlhjbZevghc�^m]bih� baf_j_gbyf� gZ� lj_o nbgkdbo� dZf_jZo� \k_]h� g_[Z�gZqbgZeZkv�\ �����87��< wlhl�`_�fhf_gl fZ]gblh]jZffZkl�� :iZlblu� nbdkbjm_l� j_adh_� gZqZeh� hljbpZl_evghc[molu�� lZd�qlh� _klv� \k_� hkgh\Zgby� kqblZlv�� qlh� km[[mjygZqbgZ_lky�\ Lh  ����� 87�L_e_dZf_jZ� \ Dbeibkyj\b� j_]bkljbjm_l� k\_q_gb_ijbf_gh� ���� gZ^� ]hjbahglhf�� ihwlhfm� [j_cdZi� \ Lh� gZd_h]jZff_� g_� \b^_g�� D_h]jZffZ�� k^_eZggZy� ih� wlbf^Zgguf��ij_^klZ\e_gZ�gZ�jbk���B gZ� d_h]jZff_� b gZ� l_e_\babhgghc� aZibkb� [j_cdZiiheyjguo�kbygbc�q_ldh�\b^_g�\ L�� ������87���<kie_kdbkbygbc��ihy\ey\rb_ky�gZ�^m]Zo��^\b`msboky�d wd\Zlhjm

Jbk�����FZ]gblh]jZffu�gZa_fguo�klZgpbc�b <]��dhfihg_glZ�baf_j_ggZy�gZ�kimlgbd_�

Jbk����Pm]�imevkZpbc����kj_^g_rbjhlgZy�klZgpby�;hjhd�;md\Zfb�h[hagZq_gu�fhf_glu��: ��ik_\^h[j_cdZi��%�� Lh�&���L���'���[j_cdZi�gZ�>bdkhg_��(���ehdZevgZy�Zdlb\baZpbygZ�f_jb^bZg_�&55(6D�

Jbk�����D_h]jZffZ�iheyjguo�kbygbc�ih�p_gljZevghfmf_jb^bZgm�L<�dZ^jh\�Dbeibktyj\_�
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^h� wlh]h� \lhjh]h� [j_cdZiZ�� aZdhghf_jgh� hlg_klb� dih^]hlh\bl_evghc�nZa_�km[[mjb�B��gZdhg_p�� lj_lvy� agZqbfZy�\j_f_ggZy�hlf_ldZ�� �L^  ����� 87�� hlghkblky� d gZqZem� [ukljhc� wdkiZgkbbZdlb\ghklb� d ihexkm� b gZqZem� djmighfZkrlZ[ghc^bihebaZpbb�fZ]gblgh]h� ihey� �� kf�� jhkl� %]� &55(6� gZjbk�����

GZ� jbk� �� ijb\_^_gh� g_kdhevdh� dZ^jh\� kbygbc�hlghkysboky� d wlbf� lj_f� fhf_glZf Lh�� L�� b L^�� G_\^Z\Zykv� \ ih^jh[gh_� hibkZgb_� ^_lZe_c� jZa\blbyZdlb\ghklb�� fh`gh� kdZaZlv�� qlh� hgZ� jZa]hjZeZkv� ihwdkihg_gl_� �� kgZqZeZ� g_[hevrb_� \kiurdb� \ dhgp_ih^]hlh\bl_evghc� nZau� b [j_cdZi Lh� \ x`ghc� ^m]_� kh]jZgbq_gghc� wdkiZgkb_c�� b aZl_f� mkdhj_gghcdjmighfZkrlZ[ghc� wdkiZgkb_c� ihke_ \lhjhcZdlb\baZpbb�� LZdh_� ^_e_gb_� gZqZeZ� km[[mjb� gZf_^e_ggmx� b [ukljmx�nZau� �� g_� gh\h�� � hgh� hibkZgh� \jZ[hlZo�Dhjgbeh\hc�b Im^h\dbgZ >���@��<hjhgdh\Z�b ^j>��@�� Ij_^iheZ]Z_lky�� qlh� aZ� f_^e_gghc� nZahc� klhbl[ZeehggZy� g_mklhcqb\hklv�� Z aZ� [ukljhc� �� p_ihqdZlhdh\uo�jZaju\h\�b ehdZevguo�lhdh\uo�i_j_aZfudZgbcgZ�bhghkn_jm���>��@�<ha\jZsZykv�d dZjlbg_�wdkiZgkbb�km[[mjb��hlf_lbf��qlh^\b`_gb_� \ aZiZ^ghf� gZijZ\e_gbb� g_� ij_^klZ\eyehdZdbo�eb[h�hlebqbc�hl� lbibqguo� ko_f� �� aZiZ^guc� djZc\uimdehklb� h[jZah\Ze� 1�6�njhgl� :76�� dhlhjuc� ^\mfykdZqdZfb kf_sZeky�gZ�aZiZ^�\ bgl_j\Ze_������������87�<lhjhc� lZdhc� kdZq_d� kh\iZe� k ehdZevghc� Zdlb\baZpb_c�aZj_]bkljbjh\Zgghc� gZ� kimlgbd_� &55(6�� :gZebakljmdlmju� lhdh\uo� kbkl_f�� dhlhjuc� fu� a^_kv� g_ijb\h^bf�^ey�djZldhklb��ihdZau\Z_l��qlh�njhgl :76�\wlh�\j_fy�kh\iZ^Ze�k fZ]gblguf�f_jb^bZghf�kimlgbdZ�
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H[s_mihlj_[bl_evgZy� fh^_ev� km[[mjb� khklhbl� bag_kdhevdbo�ihke_^h\Zl_evguo we_f_glh\��fZ]gblhkn_jZgZdZieb\Z_l� wg_j]bx�� f_gyy� dhgnb]mjZpbx�ih^]hlh\bl_evgZy� nZaZ��� \ fhf_gl Lh� gZ[ex^Z_lky\aju\gh_� gZqZeh� nZau� wdkiZgkbb� beb� Zdlb\ghc� nZau�aZl_f fZ]gblhkn_jZ�\ha\jZsZ_lky�\ ij_`g__�khklhygb_�nZaZ� aZlmoZgby��� B ohly wlZ� ko_fZ� g_h^ghdjZlghdjblbdh\ZeZkv�� � dhjj_dlbjh\ZeZkv�� ^h[Z\eyeZkv�� ^ey

[hevrbgkl\Z� bkke_^h\Zl_e_c�� hkh[_ggh� l_o�� dlh� g_aZgbfZeky� ^_lZevguf� ZgZebahf� wdki_jbf_glZevguo^Zgguo�� hgZ� hklZ_lky� hkgh\guf� nhghf� ^ey� ihkljh_gbyk\h_c�dZjlbgu�\hafms_gghc�fZ]gblhkn_ju�
<f_kl_� k l_f� ihijZ\db� kms_kl\_ggu�� <h� i_j\uo�� [ueZihklZ\e_gZ� ih^� khfg_gb_� Z[khexlgZy� \Z`ghklv� _^bgh]h\aju\gh]h� gZqZeZ Lh�� Km[[mjb� k fgh`_kl\_ggufgZqZehf ihemqbeb� ijZ\h� gZ� kms_kl\h\Zgb_� \dhee_dlb\ghc� jZ[hl_� wdki_jlh\� ih� km[[mjyf� _s_q_l\_jlv�\_dZ�gZaZ^�>��@���H lhf��qlh�Zdlb\baZpbb�kbygbcgZqbgZxlky� _s_� gZ� ih^]hlh\bl_evghc� nZa_� [uehba\_klgh� ex[hfm� gZ[ex^Zl_ex� iheyjguo� kbygbc�>\moklmi_gqZlZy�ko_fZ�gZqZeZ�Zdlb\ghc�nZau��khklhysZyba� gZqZevghc� f_^e_gghc� klmi_gb� [_a� agZqbl_evghcwdkiZgkbb�b b \lhjhc��[ukljhc�klmi_gb�nb]mjbjh\ZeZ�\hfgh]bo FDVH�VWXG\�b h[h[sZxsbo�jZ[hlZo� >�����@�� �<h�\lhjuo�� k_jv_agh_� khfg_gb_� \uau\Z_l� ij_^klZ\e_gb_� h]eh[Zevghklb�km[[mjb�±�Zdlb\gZy�nZaZ��wdkiZgkby�kbygbcho\Zlu\Z_l� h[uqgh� g_[hevrhc� ^he]hlguc� k_dlhjkj_^gbf� jZaf_jhf� ��Û�� � jZkijhkljZg_gb_� \hafms_gbylbiZ�:76�ijhbkoh^bl�kdZqdhf�b fh`_l�jZkkfZljb\ZlvkydZd� gh\Zy� km[[mj_\Zy� bgl_gkbnbdZpby�� GZdhg_p�� \lj_lvbo�� g_evay� gZklZb\Zlv� gZ� h[yaZl_evghklb� `_kldhc\j_f_gghc� ihke_^h\Zl_evghklb� nZa� km[[mjb� ±� aZ]jmadZwg_j]bb b� __ jZa]jmadZ� fh]ml� gZ[ex^Zlvkyh^gh\j_f_ggh�� \ qZklghklb� kihglZggu_� gZqZeZ� km[[mjbg_�ijb\h^yl�d agZqbl_evghc�wdkiZgkbb�b fh]ml�kf_gylvky

ijh^he`Zxs_cky�ih^]hlh\bl_evghc�nZahc�< j_amevlZl_�\f_klh�ko_fu�we_f_glZjghc�bahebjh\Zgghckm[[mjb��ihdZaZgghc�\ \_jog_c�qZklb�jbk������j_Zebam_lkygb`gyy� ko_fZ�� ij_^klZ\eyxsZy� kh[hc� khkms_kl\h\Zgb_]eh[Zevguo� ijhp_kkh\� aZ]jmadb� wg_j]bb� b j_eZdkZpbbfZ]gblhkn_ju�b ehdZebah\Zgguo�Zdlb\baZpbc���Ijb�wlhf\Z`guc� ih\hjhlguc� fhf_gl g_� h[yaZl_evgh� k\yaZg� kgZqZehf� i_j\hc� Zdlb\baZpbb Lh�� Z kdhj__� k gZqZehfdjmighfZkrlZ[ghc�wdkiZgkbb�L^�>ey� ZgZebaZ� gZ[ex^_gbc� k g_\ukhdbf� \j_f_ggufjZaj_r_gb_f�� gZijbf_j�� j_]bkljZpbb� h\ZeZ� iheyjguokbygbc� kh� kimlgbdZ� IHEYJ�� ko_fZ� ihke_^h\Zl_evguonZa� we_f_glZjghc� km[[mjb� ih^oh^bl� [hevr_�� lZd� dZdhl^_evgu_� Zdlb\baZpbb� ijhiZ^Zxl�� kfZau\Zxlky�dZ`mlky� g_kms_kl\_ggufb� ^_lZeyfb�� b \b^gZ� ebrv^bgZfbdZ�djmighfZkrlZ[ghc�kljmdlmju��< gZr_f�kemqZ_

Jbk�����Debkkbq_kdZy��\_jo��b kdhjj_dlbjh\ZggZy��gba�ko_fu�km[[mjb�



�

ij_g_[j_`_gb_ ©^_lZeyfbª� g_� iha\hebl� jZah[jZlvky� \hkgh\ghc� ijh[e_f_� ^bgZfbdb� bhgh\�� � ihwlhfmbgl_jij_lZpby� gZa_fguo� gZ[ex^_gbc� k hihjhc� gZgb`gxx�ko_fm�ij_^ihqlbl_evg_c�>_ckl\bl_evgh�� � Zdlb\baZpbb� \ km[[mj_� ��������gZqbgZxlky�_s_�gZ�ih^]hlh\bl_evghc�nZa_���wdkiZgkby�dihexkm� gZjZklZ_l� ih� wdkihg_gl_�� kgZqZeZ� f_^e_ggh� bh]jZgbq_gh�ih�rbjhl_��aZl_f�[ukljh�b ^Ze_dh�d ]jZgbp_d\ZabaZo\ZlZ�� Fh`gh� kh]eZkblky� k ^\mklmi_gqZlhcko_fhc� gZqZeZ� km[[mjb� ±� \ fhf_gl Lh� Zdlb\babjm_lkywd\ZlhjbZevgZy� ^m]Z� kbygby� jZaju\Zykv� gZ� hl^_evgu_yjdb_� k_]f_glu�� qlh� kh]eZkm_lky� k fh^_evx� jZa\blby[Zeehgghc�g_mklhcqb\hklb >�����@�� <lhjZy�Zdlb\baZpbyL�� ±� [he__� fhsgZy�� \aju\gZy�� \iheg_� fh`_lkhhl\_lkl\h\Zlv� g_mklhcqb\hklb� lbiZ� lhdh\h]h� jZaju\Z>�����@�GZdhg_p�� \ibku\Z_lky� \ wlm� ko_fm� b h[gZjm`_ggucwnn_dl� jZa\blby� ^\mo� km[[mjv� \ jZaguo� ^he]hlguok_dlhjZo� �ijb� h^ghc� ih^]hlh\bl_evghc� nZa_��� g_ihke_^h\Zl_evgh� h^gZ� aZ� ^jm]hc� dZd� __ ijh^he`_gb_� bke_^kl\b_��Z k�gZeh`_gb_f��k h^gh\j_f_gguf�gZ�dZdhf�lh�hlj_ad_�jZa\blb_f�Zdlb\guo�nZa�
����Km[[mjy�b ihlhdb�bhgh\
��� ;hevrZy� qZklv� wnn_dlh\� km[[mjb�� ijb\e_dZxsbo\gbfZgb_� bkke_^h\Zl_e_c�� k\yaZgZ� k Z\jhjZevgufbwe_dljhgZfb�� Mkdhj_ggu_� Z\jhjZevgu_� we_dljhgukha^Zxl� [hevrmx� qZklv� yjdbo� wnn_dlh\� kbygbc�\ukuiZgb_� we_dljhgh\� kha^Z_l� bhghkn_jgu_� wnn_dlu�ih]ehs_gb_� jZ^bh\heg�� � we_dljh^`_l� b fZ]gblgu_\hafms_gby���\kie_kdb�HGQ���imevkZpbb�b ij�Jhev� bhgh\� \ jZa\blbb� km[[mj_\uo� \hafms_gbc� f_g__aZf_lgZ�� gh� g_� f_g__� \Z`gZ�� We_dljhgu� \fhjh`_gu� \fZ]gblgh_� ihe_� b g_� fh]ml� kms_kl\_ggh� baf_gblv� _]hdhgnb]mjZpbx�� lh]^Z� dZd� bhgu� dZd� hkgh\gu_� ghkbl_eblhdZ� \ Z\jhjZevghc� fZ]gblhkn_j_� hl\_lkl\_ggu� aZbaf_g_gby� __ dhgnb]mjZpbb��:gbahljhiby� ieZaf_ggh]h^Z\e_gby� dhgljhebjm_l� ijh^hevgu_� lhdb�� � jhklieZaf_ggh]h� iZjZf_ljZ� � !� � ijb\h^bl� ^_klZ[bebaZpbbfZ]gblghc� eh\mrdb� b kha^Z_l� mkeh\by� ^ey� jZa\blby\aju\ghc�g_mklhcqb\hklb�km[[mjb���kf��gZijbf_j��>��@��KZfh� jZaghh[jZab_� km[[mj_\uo� Zdlb\baZpbc�� � g_ih^^Zxsb_ky� deZkkbnbdZpbb� hkh[_gghklb� gZqZeZdlb\ghc�nZau��k\hb�^ey�dZ`^hc�km[[mjb�� mdZau\Z_l�gZkms_kl\h\Zgb_� g_\b^bfh]h� nZdlhjZ�� Z]_glZ�dhgljhebjmxs_]h� ^bgZfbdm� Zdlb\ghc� nZau�� LZdbfZ]_glhf� kdhj__� \k_]h� b y\eyxlky� ihlhdb� Z\jhjZevguobhgh\�
���Ohly�ijhlhgu�beb�bhgu�\ Z\jhjZevghc�fZ]gbblhkn_j_qZklh� jZkkfZljb\Zxlky� dZd� _^bgZy� ihimeypby� �bhguieZaf_ggh]h�kehy ��� �ijb\_^_gguc�\ur_�ZgZeba�ijyfuobaf_j_gbc� ih^^_j`b\Z_l� ^_e_gb_� ijhlhgh\� gZ� ^\_]jmiiu� ±� gbadhwg_j]bqgu_� bhgu� PIK� b wg_j]bqgu_d\ZabaZo\Zq_ggu_� bhgu� k ]jZgbp_c�f_`^m� gbfb� ]^_� lhf_`^m����b ���dw<��DhgjZ^b�b ^j��>��@�ij_^eZ]Zxl ^_eblvkm[[mj_\u_�bhgu�gZ�ljb�qZklb�±�\ur_����dw<��f_`^m���b��� dw<� b gb`_� �� dw<�� Fh`_l� [ulv� lj_lvxijhf_`mlhqgmx� ]jZ^Zpbx�b ke_^m_l� \\_klb��fu� \b^_eb

hkh[uc�oZjZdl_j�\ZjbZpbc�iZjpbZevgh]h�^Z\e_gby�Z wlhfwg_j]_lbq_kdhf� ^bZiZahg_�� K ^jm]hc� klhjhguhlghkbl_evgh_�ihklhygkl\h�ihlhdZ�qZklbp�\ wlhc�h[eZklbfh`_l� h[tykgylvky� l_f�� qlh� ijbjhkl� qZklbp� aZ� kq_lmkdhj_gby�gbadhwg_j]bqguo�bhgh\�a^_kv�dhfi_gkbjm_lkyi_j_oh^hf lZdh]h�`_� dhebq_kl\Z� \ ]jmiim� wg_j]bqguoqZklbp�
GZ�]jZnbdZo�^Z\e_gby�\b^gh��qlh�bhgu�gbadbo�b kj_^gbowg_j]bc� gZqbgZxl� jZah]j_\Zlvky� k gZqZehfih^]hlh\bl_evghc� nZau�� � ieZaf_ggh_� ^Z\e_gb_� jZkl_lbf_ggh� aZ� kq_l� wlbo� qZklbp�� Wg_j]bqgu_� bhguih^dexqZxlky�iha`_��d dhgpm�ih^]hlh\bl_evghc�nZau�bbo� bgl_gkb\ghklv� jZkl_l� k dZ`^hc� gh\hc� Zdlb\baZpb_c�Ihlhdb� gbadhwg_j]bqguo� bhgh\�� gZh[hjhl�� k gZqZehfZdlb\ghc� nZau� mf_gvrZxlky�� <f_kl_� k l_f i_j_^Zdlb\baZpbyfb� djZldh\j_f_ggh_� \hajZklZgb_gbadhwg_j]bqghc dhfihg_glu� ijhbkoh^bl� kbgojhggh� kwg_j]bqghc� dhfihg_glhc�� � Wlh� kbgojhggh_� mkdhj_gb_bhgh\� \ [hevrhf ^bZiZahg_� wg_j]bc� fh`_l� h[tykgblv[ukljh_� ihklmie_gb_� \ fZ]gblhkn_jm� bhghkn_jguobhgh\�� \ qZklghklb� wnn_dl� ihy\e_gby� \ dhevp_\hf� lhd_bhgh\�dbkehjh^Z�\h�\j_fy�[mjv�
��� Ijyfu_� baf_j_gby� \ fZ]gblhkn_j_� ±� _^bgkl\_gguc^hklh\_jguc� bklhqgbd� bgnhjfZpbb� h lhgdhc� kljmdlmj_ihlhdh\� Z\jhjZevguo� bhgh\�� Gbadh\ukhlgu_� kimlgbdb[ukljh� ijhkdZdb\Zxl� Z\jhjZevgmx� h[eZklv� b g_� fh]mlijhke_^blv� jZa\blb_� Zdlb\baZpbb� \h� \j_f_gb�� djhf_lh]h�� hgb� ijhklh� g_� aZf_lyl� \hajZklZgby� bhgh\�� _kebmkdhjyxlky� lhevdh� qZklbpu� aZo\Zq_ggu_� \[ebabiehkdhklb� wd\ZlhjZ�� dZd� wlh� [ueh� \ jZkkfZljb\Z_fhckm[[mj_�\ ����87�< iheyjguo� kbygbyo� _klv� ijhlhggu_� wfbkkbb�� � gh� hgbbf_xl� keZ[mx� bgl_gkb\ghklv� b jZkiheh`_gu� [ebadh� dyjdbf� wfbkkbyf�� \ha[m`^Z_fuf� we_dljhggufb\ukuiZgbyfb���lZd�qlh�^ey�bo�b^_glbnbdZpbb�lj_[mxlky[hevrb_��ihjy^dZ�fbgmlu��\u^_j`db�� �Ihiuldb�\uy\blvoZjZdl_j�\ZjbZpbc�ijhlhgguo� kbygbc� \h� \j_fy� km[[mjbij_^ijbgbfZebkv�� lZd�� � \ qZklghklb�� khh[sZehkv�� qlhijhlhggu_�kbygby�aZlmoZxl�ihke_�gZqZeZ�Zdlb\ghc�nZaukm[[mjb� >��@ b qlh�i_j_^�gZqZehf� Zdlb\ghc�nZau� aZ� ���fbgmlu� gZ[ex^Z_lky� \hajZklZgb_� ijhlhgghc� wfbkkbbG.��>��@�B lZ� b ^jm]Zy� aZdhghf_jghklv� kh]eZkm_lky� kbaf_j_gbyfb��hibkZggufb�\ur_�Ihlhd� gbadhwg_j]bqguo� bhgh\�� k dhlhjufb� b fh]mlZkkhpbbjh\Zlvky� ijhlhggu_� kbygby�� ^_ckl\bl_evghiZ^Z_l� ihke_ Lh�� � : \kiurdZ� ijhlhggh]h� k\_q_gby� ^hgZqZeZ� Zdlb\baZpbb� ±� ijyfh_� khhl\_lkl\b_� wnn_dlmij_^\hajZklZgby�bhgh\�
��� KhagZ\Zy� jZagbpm� \ ^bgZfbd_� bhgh\� b we_dljhgh\�g_ljm^gh� ij_^iheh`blv�� qlh� b mkdhj_gb_� wlbo� ]jmiiqZklbp� \ km[[mj_� ^he`gh� ijhbkoh^blv� ih�jZaghfm�� ih^^_ckl\b_f�jZaguo�nbabq_kdbo�f_oZgbafh\��<f_kl_�k l_f^he]h_� \j_fy� b ^h� kbo� ihj� bg`_dpby� we_dljhgh\� bijhlhgh\�jZkkfZljb\Z_lky�dZd�h[sbc�ijhp_kk�mkdhj_gby\ke_^kl\b_�� gZijbf_j�� � ^bihebaZpbb� fZ]gblgh]h� ihey�>_ckl\bl_evgh�� ijb� \j_f_gghf� jZaj_r_gbb� [hevr_



��

fbgmlu� h^gh\j_f_ggh� beb� ihqlb� h^gh\j_f_gghijhbkoh^bl� kiZ^� bgl_gkb\ghklb� bhgh\� b we_dljhgh\� gZih^]hlh\bl_evghc�nZa_��b \hajZklZgby�\ gZqZe_�Zdlb\ghcnZau�\u]ey^yl�dZd�_^bguc�ijhp_kk��B gZ�gZr_f jbkmgd_�� \hajZklZgby� wg_j]bqguo� bhgh\� b we_dljhgh\i_j_dju\Zxlky�b lhevdh�kZfu_�gZqZeZ�k^\bgmlu�Bkke_^my�\aZbfhk\yav�bg`_dpbc�we_dljhgh\�b ijhlhgh\;bjg� b ^j�� >��@ ijboh^yl� d \u\h^m�� qlh� \ ihemghqghfk_dlhj_� hgb� gZ[ex^Zxlky� h^gh\j_f_ggh�� \ \_q_jg_fk_dlhj_�ijhlhgu�\ kj_^g_f�\hajZklZxl�k hi_j_`_gb_f�\�� fbgmlu�� Z \� mlj_gg_f� k_dlhj_� jZgvr_� \hajZklZxlwe_dljhgu�� �Wlhl�j_amevlZl�\ ijbgpbi_�g_�ijhlb\hj_qbldhgp_ipbb�_^bgh]h�mkdhj_gby�b fh`_l�[ulv�h[tykg_g�kmq_lhf� \klj_qgh]h� gZijZ\e_gby� fZ]gblgh]h� ^j_cnZbhgh\�b we_dljhgh\�H^gZdh� ijb� ^_lZevghf� bkke_^h\Zgbb� bg^b\b^mZevguokm[[mjv� k ohjhrbf� \j_f_gguf� jZaj_r_gb_fkhh[sZehkv�� qlh� ihlhd� wg_j]bqguo� bhgh\� \hajZklZejZgvr_� ehdZevghc� ^bihebaZpbb� \ ij_^ihemghqghfk_dlhj_ b�jZgvr_�\hajZklZgby�we_dljhgh\��>�����������@�Ki_pbZevgh_� bkke_^h\Zgb_ [he__� ^_kylb� km[[mj_\uoZdlb\baZpbc�ih�^Zgguf�kimlgbdZ�&55(6�>��@�ihdZaZeh�qlh� \kie_kd� bhgh\� ijZdlbq_kdb� \h� \k_o kemqZyo^_ckl\bl_evgh hi_j_`Z_l�^bihebaZpbx�fZ]gblgh]h�iheyb ehdZevgh_� \hajZklZgb_� we_dljhgh\� gZ� \j_fy� hlg_kdhevdbo�^h����k_dmg^��Z bgh]^Z�b [he__�fbgmlu��;uehlZd`_� ihdZaZgh�� qlh� bhgu� \hajZklZxl� \ h]jZgbq_gghfbgl_j\Ze_� wg_j]bc�� qlh� wg_j]bb� jZklml� \ ih\lhjguo\kie_kdZo� b ij_^iheh`_gh�� qlh� mkdhj_gb_� bhgh\� ghkblj_ahgZgkguc�oZjZdl_j�LZdbf� h[jZahf�� fu� ijboh^bf� d \u\h^m� \ lhf�� qlhbg`_dpby� wg_j]bqguo� bhgh\� \h� \j_fy� km[[mjb� g_y\ey_lky�ke_^kl\b_f�g_dh_]h�h^gh]h�ijhp_kkZ�mkdhj_gby�Z _klv�kh\dmighklv��ihke_^h\Zl_evghklv�Zdlh\�mkdhj_gbygZ� hl^_evguo� km[[mj_\uo� Zdlb\baZpbyo�� :\jhjZevgu_we_dljhgu lh`_� mkdhjyxlky� \h� \j_fy� Zdlb\baZpbc�h^gZdh� kh� k^\b]hf� \h� \j_f_gb� ±� bhgu� ^h� \aju\gh]hgZqZeZ� g_mklhcqb\hklb�� we_dljhgu� ±� \h� \j_fy� jZa\blbyg_mklhcqb\hklb� b ehdZevghc� ^bihebaZpbb�� KmffZjgucwnn_dl� ^_kyldZ� b [he__� Zdlb\baZpbc� kha^Z_l� ihqlbh^gh\j_f_ggmx� dZjlbgm�bg`_dpbb bhgh\� b we_dljhgh\�JZkoh`^_gby� \h� \j_f_gghc� kljmdlmj_� bg`_dpbc� b g_\k_]^Z� aZf_lguc� gZqZevguc� k^\b]� jZkkfZljb\Zebkv� dZdg_kms_kl\_ggu_� ^_lZeb� b gZebqb_� g_dh_]h� h[s_]hf_oZgbafZ� bg`_dpbb� we_dljhgh\� b bhgh\� g_� \uau\Zehkhfg_gby�
��� Ijh[e_fZ� f_oZgbafZ� mkdhj_gby� Z\jhjZevguo� bhgh\bf__l�i_j\hkl_i_ggh_�agZq_gb_�^ey�ihgbfZgby�ijbjh^ukm[[mjv� b fZ]gblguo� [mjv�� Ijh[e_fZ� f_oZgbafZmkdhj_gby� Z\jhjZevguo� bhgh\� bf__l� i_j\hkl_i_ggh_agZq_gb_�^ey�ihgbfZgby�ijbjh^u� km[[mjv�b fZ]gblguo[mjv�� G_kbgojhgghklv� \ZjbZpbc� ihlhdh\� \ jZaguowg_j]_lbq_kdbo� dZgZeZo�� hlf_q_ggZy� b \ij_^r_kl\mxsbo� jZ[hlZo�� =h\hjbl� h lhf�� qlh� gZ^hbkdZlv� f_oZgba\u�� mkdhjyxsb_� bhgu� \ h]jZgbq_gghf^bZiZahg_�wg_j]bc���G_evay�^_eZlv�j_rbl_evgu_�\u\h^ugZ� hkgh\_� g_kdhevdbo� kh\iZ^_gbc�� gh� ihoh`_�� qlhhl^_evgu_�g_[hevrb_� Zdlb\baZpbb� \ iheyjguo� kbygbyob bhggu_� \hajZklZgby� f_`^m� kh[hc� k\yaZgu� b qlh

bf_ggh� gZ� lZdbo� Zdlb\baZpbyo� b^_l� gZdZqdZ� wg_j]bbbhgh\�� Fu� h[jZsZeb� \gbfZgby� gZ� \jZsZl_evgucoZjZdl_j� Zdlb\baZpbc� we_f_glh\� ^m]� kbygbc�� qlh�fh`_lmdZau\Zlv� gZ� ]_g_jZpbx� dhevp_\uo� kljmdlmjbg^mdpbhggh]h� we_dljbq_kdh]h� ihey�� dhlhjh_� fh`_l\u[hjhqgh� mkdhjylv� bhgu� k [ebadbfb� agZq_gbyfbeZjfhjh\kdh]h� jZ^bmkZ�� � <h� \j_fy� ehdZevghcZdlb\baZpbb� \[ebab� hj[blu� &55(6Z �� dhlhjZy� [m^_lZgZebabjh\Zlvky�\h�\lhjhc�qZklb�jZ[hlu��jhkl�^Z\e_gbybhgh\� i_j_^� Zdlb\baZpb_c� kh\iZe� k \kie_kdZfbijh^hevguo� ihlhdh\� we_dljhgh\�� � qlh� \ k\hx� hq_j_^vmdZau\Z_l� gZ� h[jZah\Zgb_� ijh^hevguo� lhdh\uo� kljmc� b\hjl_dkh\�bg^mdpbhggh]h�we_dljbq_kdh]h�ihey�
��IeZaf_ggh_� ^Z\e_gb_�� _]h� ijhkljZgkl\_ggh_jZkij_^_e_gb_�� ]jZ^b_glu�� ^bgZfbdZ� ±� y\eyxlky� h^gbfba� ]eZ\guo� nZdlhjh\�� dhgljhebjmxsbo� kljmdlmjm� b^bgZfbdm� fZ]gblhkn_ju� >��@�� < wlhc� k\yab� [uklju_baf_g_gby� ^Z\e_gby�� jhkl� b iZ^_gb_� ^h� b ihke_Zdlb\baZpbc�ke_^m_l�hlg_klb�d hij_^_eyxsbf�ijhp_kkZffZ]gblhkn_jghc� km[[mjb�� Iehlghklv� wg_j]bbwg_j]bqguo� bhgh\� i_j_^� Zdlb\baZpb_c� ij_\urZyiehlghklv� wg_j]bb� fZ]gblgh]h� ihey�� � qlh� fh`_lljb]]bjh\Zlv�jZa\blby�g_mklhcqb\hklb�� �;ukljuc�jhkl�biZ^_gb_� ieZaf_gghc� iehlghklb� gZjmrZxl� fhghlhggucoZjZdl_j�gZijZ\e_ggh]h� d A_fe_� ]jZ^b_glZ� ieZaf_ggh]h^Z\e_gby��b gZ�mqZkldZo�h[jZs_gby� ]jZ^b_glZ�\hagbdZ_llhd� gZijZ\e_gguc� gZ� \hklhd�� kms_kl\h\Zgb_� dhlhjh]hihklmebjm_lky�\ g_dhlhjuo�fh^_eyo�km[[mjb������Mf_gvr_gb_� hkgh\gh]h� lhdZ� fh`_l� [ulv� k\yaZgh� b kbaf_g_gb_f�iblq�m]eh\h]h�jikij_^_e_gby�bhgh\� >��@�< klZpbhgZjghc� ieZaf_� kmffZjguc� lhd� ^Z_lky\ujZ`_gb_f

<lhjhc�qe_g�\ ijZ\hc�qZklb�hij_^_ey_lky� Zgbahljhib_c^Z\e_gby� b jZ^bmkhf� djb\bagu� kbeh\uo� ebgbcfZ]gblgh]h� ihey�� < bgl_j\Ze_ ���������� 87gZ[ex^Z_lky�i_j_oh^�hl 3__ !3A d 3__  �3A ��qlh�ijb\_^_ld iZ^_gbx�lhdZ��_keb�i_j\uc�qe_g�g_�kbevgh�baf_gy_lky�LZdbf� h[jZahf�� _klv� hkgh\Zgby� ij_^iheZ]Zlv� _keb� g_jZaju\�� lh� kbevgh_� hkeZ[e_gb_� aZiZ^gh]h� lhdZ�� aZdhlhjuf� ihke_^mxl� ihklmebjm_fu_� \h� fgh]bo� fh^_eyoihy\e_gb_�lhdh\h]h�debgZ�km[[mjb��bg^mdpbhggh]h�iheyb l�^�
��� Ex[h_� bkke_^h\Zgb_� dhgdj_lghc� km[[mjb� bf__lkeZ[u_� klhjhgu�� � dZd� ijZ\beh� ba�aZ� g_^hklZlhqgh]hgZ[hjZ� wdki_jbf_glZevguo� ^Zgguo�� < gZr_fbkke_^h\Zgbb�[Zgd�^Zgguo�[ue�[hevrbf��b baeh`_ggh_\ur_� hibkZgb_� km[[mjb� ±� lhevdh� Z[kljZdli_j\hgZqZevgh]h� ZgZebaZ�� B \k_� `_� hklZxlky� keZ[u_f_klZ�� \ hkgh\ghf� ba�aZ� hlkmlkl\by� ^hihegbl_evguoijyfuo�baf_j_gbc�\ fZ]gblhkn_j_�Kj_^b� \hijhkh\�� dhlhju_� g_\hafh`gh� j_rblv� ihbaf_j_gbyf�\ h^ghc�lhqd_�� �hkgh\guf�y\ey_lky�\hijhk�hijhkljZgkl\_gguo�oZjZdl_jbklbdZo�bhgguo�\hajZklZgbc�
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?keb� wg_j]bqgu_� bhgu� mkdhjyxlky� gZ� ehdZevguo\hjl_dkguo� Zdlb\baZpbyo� kbygbc�� lh dZd� h[tykgblvkh\iZ^_gb_� bhgghc� ^bgZfbdb� k kbygbyfb� \ h[eZklb�m^Ze_gghc� \ i_jbh^� ���������� 87 hl� kimlgbdZ� gZ� ��]jZ^mkh\� d aZiZ^m"� >j_cnh\Zy� kdhjhklv� g_^hklZlhqgh\_ebdZ�b [ueZ�[u�\b^gZ�^bki_jkby�ih�wg_j]byf��Z wlh]hg_l��HklZ_lky�ij_^iheZ]Zlv��qlh�\hafms_gb_�i_j_^Z_lky[ukljh��aZ�k_dmg^u��<hh[s_�lh�[ukljh_�jZkijhkljZg_gb_Zhafms_gby� \^hev� ^m]� kbygbc� ih^l\_j`^Z_lky\bamZevgufb�gZ[ex^_gbyfb�H^gh\j_f_ggZy� beb� hq_gv� [ukljh� jZkijhkljZgyxsZyky\^hev�^m]b� Zdlb\baZpby� \ \b^_� yjdbo�njZ]f_glh\�� $$)�$XURUDO� $UF� )UDJPHQWDWLRQ�±� h^bg� ba� [Zah\uo� [ehdh\km[[mjb� \ iheyjguo� kbygbyo >��@�� � � Bf_ggh� lZdhcoZjZdl_j� Zdlb\baZpbb� \ fhf_gl Lh� gZ[ex^Z_lky� gZkgbfd_� kbygby� jbk�� ��� b l_f� kZfuf� jZkklhygb_� f_`^mf_jb^bZghf� kimlgbdZ� b h[eZklvx� Zdlb\baZpbbagZqbl_evgh�khdjZsZ_lky�
���<U<H>U
< i_j\hc�qZklb�bkke_^h\Zgby�km[[mjb����fZjlZ�����]��b^bgZfbdb� qZklbp� \ fZ]gblhkn_j_ hkgh\gh_� \gbfZgb_m^_e_gh� ZgZebam� kljmdlmju� km[[mjb� b ih\_^_gbxZ\jhjZevguo� bhgh\�� Hkgh\gu_� \u\h^u� k\h^ylky� dke_^mxs_fm��� :gZeba� gZa_fguo� gZ[ex^_gbc� ihdZaZe�� qlh� ^Zggh_\hafms_gb_�bf_eh�ke_^mxsb_�hkh[_gghklb�� Zdlb\ghklv� gZjZklZeZ� ih� wdkihg_gl_� beb� bf_eZ^\mklmi_gqZluc�oZjZdl_j��f_^e_ggZy�qZklv�gZqZeZkv_s_�gZ�ih^]hlh\bl_evghc�nZa_�b \dexqZeZ�fhf_gluLh� b L�� myjq_gby� wd\ZlhjbZevghc� b ke_^mxs_c� dihexkm� ^m]b� kbygby�� ;ukljZy� qZklv� gZqbgZ_lky� kfhf_glZ�L^�±�gZqZeZ�djmighfZkrlZ[ghc�wdkiZgkbb�dihexkm�� \ jZag_k_gguo� ih� ^he]hl_� k_dlhjZo� Z\jhjZevghcahgu� h^gh\j_f_ggh� gZ[ex^Zebkv� ^\_� km[[mjb�h[t_^bg_ggu_� lhevdh� h[s_c� ih^]hlh\bl_evghcnZahc��� Ihimeypbx� bhgh\� \ ghqghf� k_dlhj_� h[eZklbd\Zababo\ZlZ�� \[ebab� \gmlj_gg_c� ]jZgbpup_gljZevgh]h� ieZaf_ggh]h� kehy�� ke_^m_l� jZa^_eblvgZ� ^\_� qZklb� k jZaguf� oZjZdl_jhf� \ZjbZpbc�^Z\e_gb_� gbadhwg_j]bqguo� bhgh\� PIK� jZkl_l� kgZqZehf� ih^]hlh\bl_evghc� nZau�� i_j_\h^blieZaf_gguc�iZjZf_lj�\ h[eZklv��!� ��Z ihke_�gZqZeZnZau� wdkiZgkbb� \deZ^� gbadhwg_j]bqguo� bhgh\� \^Z\e_gb_� iZ^Z_l�� Wg_j]bqgu_� d\ZabaZo\Zq_ggu_bhgu� gZqbgZxl� jZklb� gZ� ihke_^gbo� fbgmlZoih^]hlh\bl_evghc� nZau� b ijh^he`Zxl� jZklb� \h\j_fy� wdkiZgkbb�� m\_ebqb\Zy� k\hc� \deZ^� \ h[sbc[ZeeZgk� ieZaf_ggh]h� ^Z\e_gby�� < j_amevlZl_� \h\j_fy�Zdlb\ghc�nZau�ieZaf_gguc�iZjZf_lj�� kdZq_l\hdjm]�_^bgbpu��� Ih^t_fu� ^Z\e_gby� �!� \h� \j_fy� Zdlb\baZpbck\yaZgu�k jhklhf�ihlhdh\�bhgh\�^h�gZqZeZ�\aju\ghcg_mklhcqb\hklb� km[[mj_\hc� Zdlb\baZpbb�� Z kiZ^� �� kiZ^_gb_f� bgl_gkb\ghklb� kjZam� ihke_� gZqZeZ^bihebaZpbb� b \hajZklZgby� \kie_kdZ� we_dljhgh\�

Jhkl� b ihke_^mxs__� iZ^_gb_� bgl_gkb\ghklbgZ[ex^Z_lky� dZd� m gbadhwg_j]bqghc�� lZd� b mwg_j]bqghc�qZklb�bhgh\��hlghkbl_evguc�jhkl�[hevr_m wg_j]bqguo�� Z kiZ^� ±� m gbadhwg_j]bqguo� ihlhdh\qZklbp��� < j_amevlZl_� djmighfZkrlZ[gZy� dZjlbgZ� bg`_dpbbbhgh\� kdeZ^u\Z_lky� ba� kmffu� bg^b\b^mZevguo\hajZklZgbc�� k\yaZgguo�� ih\b^bfhfm�� kijh^hevgufb� lhdh\ufb� kljmdlmjZfb�\jZsZl_evgufb� Zdlb\baZpbyfb� iheyjguo� kbygbc�bg^mdpbhggufb� we_dljbq_kdbfb� iheyfb�mkdhjyxsbfb� bhgu� \ h]jZgbq_gghf� ^bZiZahg_wg_j]bc��� LZd� dZd� mkdhj_gb_� Z\jhjZevguo� we_dljhgh\� lh`_k\yaZgh� k km[[mj_\ufb� Zdlb\baZpbyfb�djmighfZkrlZ[gZy� dZjlbgZ� bg`_dpbb� we_dljhgh\� bbhgh\� kh\f_sZ_lky� \h� \j_f_gb�� K^\b]bg^b\b^mZevguo� Zdlh\� mkdhj_gby� k]eZ`b\Z_lky� bkha^Z_lky�eh`gh_�ij_^klZ\e_gb_�h _^bghf�f_oZgbaf_bg`_dpbb�we_dljhgh\�b bhgh\��� ;ukljuc� jhkl� ieZaf_ggh]h� ^Z\e_gby� ^h� \aju\ghcZdlb\baZpbb� b j_adbc� kiZ^� ihke_� g__� ±� \Z`gucnZdlhj� ih^]hlh\db� ehdZevguo� km[[mj_\uog_mklhcqb\hkl_c� b ihke_^mxs_c� wdkiZgkbb\hafms_gby�� <hagbdZxsb_� ijhkljZgkl\_ggu_]jZ^b_glu� ^Z\e_gby�� ijh^hevgu_� lhdb�� lhdh\u_jZaju\u� ±� \k_� wlb� [Zah\u_� we_f_glu� km[[mj_\hc^bgZfbdb� fh]ml� [ulv� g_ihkj_^kl\_ggh� k\yaZgu� kwlbfb� kdZqdZfb� ieZaf_ggh]h� ^Z\e_gby� b�khhl\_lkl\_ggh��\hajZklZgbyfb�ihlhdh\�bhgh\�
KIBKHD�EBL?J:LMJU
��� ,QYHVWLJDWLRQ� RI� WKH� FRQMXJDV\� EHWZHHQ� DXURUDO� EUHDNXSDQG�HQHUJHWLF�HOHFWURQ�LQMHFWLRQ���/D]XWLQ�/���%RURYNRY�/�3��.R]HORYD� 7�9��� .RUQLORY� ,�$��� 7DJLURY� 9�5��� $�.RUWK�� -�6WDGVQHV��6�8OODODQG�-�*HRSK\V��5HV��������$����������������������EZamlbg�E�E���Dha_eh\Z�L�<���F_j_^bl�G���>Zgb_eb^bkF���Dha_eh\� ;�<���XkkbeZ� >`��� Dhjl� :� Bkke_^h\Zgb_km[[mjb� ������������ QZklv� ��� Mkdhj_gb_� b ^bgZfbdZZ\jhjZevguo�we_dljhgh\���gZkl��ghf_j���L\_jkdhc� ;�:���H ijh^hevguo� lhdZo� \ fZ]gblhkn_j_�=_hfZ]��:wjhghfby�������� �������������D���� :glhgh\Z� ?�?��� H ijh^hevguo� lhdZo� \ iheyjghcfZ]gblhkn_j_� b bhghkn_j_�� =_hfZ]� :wjhghfby�� �����������������������+DUG\��'��$���'��0��:DOWRQ��$��'��-RKQVWRQH��0��)��6PLWK�0��3��*RXJK��$� +XEHU��-��3DQWD]LV��DQG�5��%XUNKDUGW��/RZ(QHUJ\� 3ODVPD�$QDO\]HU� ,(((� 7UDQV�� 1XFO�� 6FL��� ���� ���±������������� .RUWK�� $��� *�� .UHPVHU�� %�� :LONHQ�� :�� *XWWOHU�� 6�� /�8OODODQG�� DQG� 5�� .RJD�� (OHFWURQ� DQG� SURWRQ� ZLGH�DQJOHVSHFWURPHWHU� �(3$6��RQ� WKH�&55(6�VSDFHFUDIW�� � -��6SDFHFU�5RFNHWV����������������������� 6LQJHU� +�-��� :�3�� 6XOOLYDQ�� 3�� $QGHUVRQ�� )�� 0R]HU�� 3�+DUYH\�� -��:\JDQW�� DQG�:��0FQHLO�� )OX[JDWH�PDJQHWRPHWHULQVWUXPHQW�RQ�WKH�&55(6��-��6SDFHFUDIW�5RFNHWV������������������������
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��� Im^h\dbg� F�B��� AZcp_\Z� K�:��� Dhjgbeh\Z� L�:��I_ee_g_g� J�B�� >bgZfbdZ� kbygbc� gZ� wd\ZlhjbZevghc]jZgbp_�Z\jhjZevghc�ahgu��=_hf��b Zwjhghfby�������������������.RUQLORYD��7�$���,�$��.RUQLORY�� 3XGRYNLQ��0�,���DQG 2�,�.RUQLORY� � 7ZR� W\SHV� RI� DXURUDO� EUHDNXS�� 3URF�� �WK,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6XEVWRUPV�� 6W�� 3HWHUVEXUJ�5XVVLD��������0D\������� �(6$�63������-XO\��������3��������������������9RURQNRY��,�2���(��)��'RQRYDQ��3��'RELDV��-��&��6DPVRQ�DQG� /�� 5�� /\RQV� 1HDU�(DUWK� %UHDNXS� LQ� 6XEVWRUPV�(PSLULFDO�DQG0RGHO�&RQVWUDLQWV�,6&����3�������������������/XL��$�7�<���([WHQGHG�FRQVLGHUDWLRQ�RI�D�V\QWKHVLV�PRGHOIRU�PDJQHWRVSKHULFVXEVWRUPV��,Q��0DJQHWRVSKHULF�VXEVWRUPV��HG��E\�-�5��.DQ�HWDO���*HRSK\VLFDOPRQRJUDSK���������������������� /D]XWLQ�� /��� $��.RUWK�� DQG� 7�� .R]HORYD�� )DVW� EXUVWV� RIKLJK� HQHUJ\� SURWRQV� DQG� WKHLU UROH� LQ� WULJJHULQJ� RI� WKHVXEVWRUP�RQVHW�LQVWDELOLW\��6L[WK�,QWHUQDWLRQDO&RQIHUHQFH�RQ�6XEVWRUPV�8QLYHUVLW\�RI�:DVKLQJWRQ��6HDWWOH�:DVKLQJWRQ�86$�0DUFK������������������������� /D]XWLQ� /��� 7� .R]HORYD �5� 5DVLQNDQJDV�� $� .RUWK�� +6LQJHU�� -� 6WDGVQHVV�� 6�� 8OODODQG�� .� 7RUNDU�� 5DGLDWLRQ� EHOWSURWRQ� FRQWULEXWLRQ� WR� VXEVWRUP� VWUXFWXUH� DQG� G\QDPLFV�6XEVWRUPV���� HGLWHG� E\� 6�� .RNXEXQ� DQG� <�� .DPLGH�� � SS����������7HUUD��7RN\R����������EZamlbg�E� E���L� <��Dha_eh\Z ��KljmdlmjZ�km[[mj_\uoZdlb\baZpbc� \ h[eZklb� d\ZabaZo\ZlZ�� Dhkfbq_kdb_Bkke_^h\Zgby��������������������������� 5RVWRNHU�� *��� $NDVRIX�� 6��,��� )RVWHU�� -�&��� HW� DO�0DJQHWRVSKHULF� VXEVWRUPV�GHILQLWLRQ� DQG� VLJQDWXUHV�-�*HRSK\V�5HV������������������������� (OSKLQVWRQH�� 5�'��� 2EVHUYDWLRQV� LQ� WKH� YLFLQLW\� RIVXEVWRUP� RQVHW�� ,PSOLFDWLRQV� IRU� WKH� VXEVWRUP� SURFHVV�� -�*HRSK\V��5HV������������������������� 5RX[�� $��� 3HUUHDXOW�� 3��� 5REHUW�� 3��� HW� DO�� 3ODVPD� VKHHWLQVWDELOLW\� UHODWHG� WR� WKH� ZHVWZDUG� WUDYHOOLQJ� VXUJH�-�*HRSK\V�5HV��������������������������� 6DPVRQ�� -�&��� 0DF$XOD\�� $�.��� 5DQNLQ�� 5��� )U\F]�� 3��9RURQNRY��,��DQG�&RJJHU��/�/��6XEVWRUP�LQWHQVLILFDWLRQV�DQGUHVLVWLYH�VKHDU�IORZ�EDOORRQLQJ�LQVWDELOLWLHV�LQ�WKH�QHDU�(DUWKPDJQHWRWDLO�� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6XEVWRUPV�,&6���� 9HUVDLOOHV�)UDQFH������� 0D\� ������ (6$� 63���������������������

���� /XL�� $�7�<��� &XUUHQW� GLVUXSWLRQ� LQ� WKH� (DUWK¶VPDJQHWRVSKHUH��2EVHUYDWLRQV�DQGPRGHOV��-��*HRSK\V��5HV�������$�������������������������� 6DPVRQ�� -�&��� /�5�� /\RQV�� 3�7�� 1HZHOO�� )�� &UHXW]EHUJ�DQG� '�� ;X�� 3URWRQ� DXURUD� DQG VXEVWRUP� LQWHQVLILFDWLRQV�*HRSK\V��5HV��/HWW������������������������������� .RQUDGL� $��� 6HPDU� &�/��� DQG� )ULW]� 7�$��� 6XEVWRUP� ±LQMHFWHG� SURWRQV� DQG� HOHFWURQV� DQG� WKH� LQMHFWLRQ� ERXQGDU\PRGHO� -�*HRSK\V�5HV� ���������������������BkZ_\�K�B��Fhjnheh]by�iheyjguo�kbygbc��E���GZmdZ���������N_^hjh\Z�G�B���Pbjk�<���EZamlbg�E�E���Bfgimevkgu_\hajZklZgby� yjdhklb� ijhlhgguo� kbygbc� i_j_^� gZqZehf%HIRUH�³2QVHW´�,6&����3������������� (OSKLQVWRQH�� 5�'��� -�6�� 0XUSKUHH�� DQG� /�/�� &RJJHU��:KDW� LV� D� JOREDO� DXURUDO� VXEVWRUP"�5HY�� *HRSK\V�� ������������Zdlb\ghc�nZau� km[[mjb�=_hf��b Zwjhghfby�� ���� ���������������%LUQ�� -�0��0�)��7KRPVHQ�� -�(��%RURYVN\��*�'��5HHYHV�'�-��0F&RPDV��DQG�5�'�%HOOLDQ�� &KDUDFWHULVWLF� SODVPD� SURSHUWLHV� GXULQJGLVSHUVLRQOHVV�VXEVWRUPLQMHFWLRQV� DW� JHRV\QFKURQRXV� RUELW�� -�� *HRSK\V�� 5HV������$�����������������������5DVLQNDQJDV��5���6HUJHHY��9�$���.UHPVHU��*���8OLFK��7��6LQJHU�� +�-�� DQG .RUWK�� $�� &XUUHQW GLVUXSWLRQ VLJQDWXUHV DWVXEVWRP RQVHW REVHUYHG E\ &55(6�� ,Q��3URFHHGLQJV� RI� WKH6HFRQG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6XEVWRUPV�� HGLWHG� E\.DQ�� -�5��� &UDYHQ�� -�� DQG� $NDVRIX�� 6��,�� $ODVND�� *HRSK\V,QVW�)DLUEDQNV��$ODVND��������S����������Dha_eh\Z�L�<���EZamlbg�E�E��Bg`_dpby� ijhlhgh\� gZ����5(�\ jZggb_�\_q_jgb_�qZku�b k\yaZggu_�k g_c�y\e_gby���=_hfZ]g_lbaf�b Zwjhghfby��L������� ���K������������������ Dha_eh\Z� L�<��� EZamlbg� E�E��� Dha_eh\� ;�<�>bihebaZpby� b lhdb� \hafms_gby� \ fZ]gblhkn_j_� ih^Zgguf� kimlgbdZ� &55(6� ���=_hfZ]g_lbaf� b Zwjhghfby�L������� ���K������������������$QWRQRYD�(�(��� ,QYHVWLJDWLRQ� RI� WKH�KRW� SODVPD�SUHVVXUHJUDGLHQWV� DQG� WKH� FRQILJXUDWLRQ� RI� PDJQHWRVSKHULF� FXUUHQWVIURP� ,17(5%$//�� $GY�� 6SDFH� 5HV��� ������� ������������������� /�� 5�� /\RQV�� ,�� 2� 9RURQNRY�� -�� 0�� 5XRKRQLHPL�� (�� )�'RQRYDQ6XEVWRUPV��([WHUQDOO\�'ULYHQ�7UDQVLWLRQ�WR�8QVWDEOH�6WDWH�DIHZ�0LQXWHV�����


	Òîíêàÿ ñòðóêòóðà èíæåêöèè èîíîâ Ðèñ 9 ïðåäñòàâëÿåò âðåìåííîé õîä ïîòîêà èîíîâ â íåñêîëüêèõ ýíåðãåòè÷åñêèõ êàíàëàõ ñ 2020 äî 2034 UT, â ïîñëåäíèå ìèíóòû ïîäãîòîâèòåëüíîé è ïåðâûå ìèíóòû àêòèâíîé ôàçû ñóááóðè.
	Äåòåêòîðû ïîñëåäîâàòåëüíî ïðîñìàòðèâàþò ïîòîêè ÷àñòèö ñ ðàçíûìè ïèò÷-óãëàìè, è çàìåòíàÿ íà îòäåëüíûõ ó÷àñòêàõ ñèíóñîèäà ñâèäåòåëüñòâóåò î ïèò÷-óãëîâîé àíèçîòðîïèè ïîòîêà ÷àñòèö. Ïðåæäå âñåãî áðîñàåòñÿ â ãëàçà   çíà÷èòåëüíîå ðàñõîæäåíèå âðåìåííîé ñòðóêòóðû â ðàçíûõ, ÷àñòî ñîñåäíèõ ýíåðãåòè÷åñêèõ êàíàëàõ è âî âòîðûõ, ïðîñëåæèâàåòñÿ íåñêîëüêî ðåçêèõ èçìåíåíèé âðåìåííîé ñòðóêòóðû. Ìîìåíòû òàêèõ èçìåíåíèé îòìå÷åíû âåðòèêàëüíûìè ïóíêòèðíûìè ëèíèÿìè.
	Â 2022 UT ïðîèñõîäèò èçìåíåíèå ÏÓÐ â êàíàëàõ  P5-P6, â 2024 UT íà÷èíàåòñÿ ðîñò èíòåíñèâíîñòè â  P3-P5,  â  2026 UT ìåíÿåòñÿ ÏÓÐ â  P4 è ðàñòåò èíòåíñèâíîñòü â êàíàëàõ  P6-P7, è, íàêîíåö, â 2028 UT íàáëþäàåòñÿ íîâîå âîçðàñòàíèå èíòåíñèâíîñòè â ñòàðøèõ êàíàëàõ  P6-Ð11. Çàìåòèì, ÷òî âñå óêàçàííûå ìîìåíòû óæå âñòðå÷àëèñü ðàíüøå, êîãäà  ïðè àíàëèçå ðàçâèòèÿ ñóááóðè â ïîëÿðíûõ ñèÿíèÿõ è ìàãíèòíîì ïîëå îòìå÷àëèñü ìîìåíòû àêòèâèçàöèé, à òàêæå ìîìåíòû íà÷àëà àêòèâíîé ôàçû Òî è Ò1. Â ýòèõ ñîâïàäåíèÿõ íåò ÷åòêîé îïðåäåëåííîñòè, ðàçíîîáðàçíû è ôîðìû àêòèâèçàöèè ñèÿíèé è èçìåíåíèÿ ôóíêöèè ðàñïðåäåëåíèÿ ÷àñòèö, òåì íå ìåíåå ýòî åäèíñòâåííàÿ çàöåïêà äëÿ ïîèñêà ïðè÷èí èçìåíåíèÿ â ïîòîêàõ èîíîâ.

