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Sažetak
�J�u�ž�n�o�a�t�l�a�n�t�s�k�a� �a�n�o�m�a�l�i�j�a� �(�S�A�A�)� �-�-� �p�o�d�r�u�
�j�e� �a�n�o�m�a�l�n�o� �s�l�a�b�o�g� �i�n�t�e�n�z�i�t�e�t�a� �g�e�o�m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �k�o�j�e� �s�e� �p�r�o�t�e�ž�e� �o�d� �j�u�ž�n�o�g� �B�r�a�z�i�l�a� �d�o
�j�u�g�o�z�a�p�a�d�n�e� �A�f�r�i�k�e� �-�-� �p�r�o�š�i�r�i�l�a� �s�e� �z�a� �p�r�i�b�l�i�ž�n�o� �5� �m�i�l�i�o�n�a� �k�m�^�2� �o�t�k�a�k�o� �j�e� �p�o�
�e�l�o� �s�i�s�t�e�m�a�t�s�k�o� �s�a�t�e�l�i�t�s�k�o� �m�j�e�r�e�n�j�e�,� �a� �n�e�d�a�v�n�i� �p�o�d�a�c�i� �E�S�A
�S�w�a�r�m�a� �(�2�0�1�4�-�2�0�2�5�)� �p�o�t�v�r���u�j�u� �d�a� �s�e� �s�l�a�b�l�j�e�n�j�e� �u�b�r�z�a�v�a�.� �K�r�p�e� �p�o�v�r�a�t�n�o�g� �f�l�u�k�s�a� �n�a� �g�r�a�n�i�c�i� �j�e�z�g�r�a�-�p�l�a�š�t�a� �p�o�d�i�j�e�l�i�l�e� �s�u� �a�n�o�m�a�l�i�j�u� �n�a� �d�v�i�j�e
režnja i potjerale zapadni režanj prema Južnoj Americi brzinom od približno 0,3deg/godišnje. Predstavljamo prvu sistematsku studiju
�i�n�t�e�g�r�i�t�e�t�a� �a�u�d�i�o� �s�i�g�n�a�l�a� �k�a�o� �f�u�n�k�c�i�j�e� �l�o�k�a�l�n�o�g� �i�n�t�e�n�z�i�t�e�t�a� �g�e�o�m�a�g�n�e�t�n�o�g� �p�o�l�j�a�,� �k�o�r�i�s�t�e���i� �m�r�e�ž�u� �o�d� �1�4� �m�j�e�r�n�i�h� �s�t�a�n�i�c�a� �k�o�j�e� �o�b�u�h�v�a�t�a�j�u� �S�A�A� �i
�o�k�o�l�n�e� �r�e�g�i�j�e�.� �S�t�a�n�i�c�e� �u�n�u�t�a�r� �S�A�A� �j�e�z�g�r�a� �(�i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �i�s�p�o�d� �2�3�.�0�0�0� �n�T�)� �p�o�k�a�z�a�l�e� �s�u� �s�t�a�t�i�s�t�i�
�k�i� �z�n�a�
�a�j�n�o� �p�o�v�e���a�n�j�e� �k�a�b�e�l�n�o� �i�n�d�u�c�i�r�a�n�e
�h�a�r�m�o�n�s�k�e� �d�i�s�t�o�r�z�i�j�e� �(�s�r�e�d�n�j�a� �v�r�i�j�e�d�n�o�s�t� �+�3�,�2� �d�B� �T�H�D�+�N� �u� �o�d�n�o�s�u� �n�a� �s�t�a�n�i�c�e� �p�r�i� �n�o�m�i�n�a�l�n�o�m� �i�n�t�e�n�z�i�t�e�t�u� �p�o�l�j�a�,� �p� �<� �0�,�0�0�1�)�,� �p�o�v�e���a�n�j�e� �o�d
�1�4�%� �u� �u�g�l�u� �h�e�m�i�s�f�e�r�i�
�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �l�o�k�a�l�n�o� �i�z�v�u�
�e�n�i�h� �b�a�k�r�e�n�i�h� �p�r�o�v�o�d�n�i�k�a�,� �i� �m�j�e�r�l�j�i�v�u� �d�e�g�r�a�d�a�c�i�j�u� �u� �r�e�k�o�n�s�t�r�u�k�c�i�j�i� �m�e���u�u�z�o�r�k�o�v�n�i�h
�i�n�f�o�r�m�a�c�i�j�a�.� �E�f�e�k�a�t� �j�e� �n�a�j�i�z�r�a�ž�e�n�i�j�i� �d�u�ž� �v�o�d�e���e� �i�v�i�c�e� �z�a�p�a�d�n�o�g� �r�e�ž�n�j�a�,� �g�d�j�e� �g�r�a�d�i�j�e�n�t� �p�o�l�j�a� �p�r�e�l�a�z�i� �8� �n�T�/�k�m�.� �P�r�e�d�l�a�ž�e�m�o� �„�G�e�o�m�a�g�n�e�t�s�k�i
�i�n�d�e�k�s� �v�j�e�r�n�o�s�t�i�"� �(�G�F�I�)� �k�o�j�i� �m�a�p�i�r�a� �l�o�k�a�l�n�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �n�a� �o�
�e�k�i�v�a�n�i� �f�a�k�t�o�r� �d�e�g�r�a�d�a�c�i�j�e� �s�i�g�n�a�l�a�,� �i� �p�o�k�a�z�u�j�e�m�o� �d�a� �o�p�r�e�m�a� �o�c�i�j�e�n�j�e�n�a� �z�a
�n�o�m�i�n�a�l�n�e� �u�s�l�o�v�e� �p�o�l�j�a� �-�-� �u�k�l�j�u�
�u�j�u���i� �s�v�e� �a�u�d�i�o� �k�a�b�l�o�v�e� �t�r�e�n�u�t�n�o� �p�r�o�i�z�v�e�d�e�n�e� �i�z�v�a�n� �e�k�v�a�t�o�r�i�j�a�l�n�o�g� �k�o�r�i�d�o�r�a� �0� �+�/�-� �1�0�d�e�g� �-�-� �r�a�d�i� �i�z�v�a�n� �s�v�o�g
projektovanog opsega unutar SAA. Ovi nalazi imaju neposredne implikacije za audiofilske instalacije u Brazilu, Argentini, Urugvaju, Južnoj
�A�f�r�i�c�i� �i� �N�a�m�i�b�i�j�i�,� �t�e� �d�u�g�o�r�o�
�n�e� �i�m�p�l�i�k�a�c�i�j�e� �z�a� �s�v�e� �s�l�u�š�a�t�e�l�j�e� �j�u�ž�n�e� �h�e�m�i�s�f�e�r�e� �k�a�k�o� �s�e� �a�n�o�m�a�l�i�j�a� �n�a�s�t�a�v�l�j�a� �š�i�r�i�t�i�.

1. UVOD

�M�a�g�n�e�t�n�o� �p�o�l�j�e� �Z�e�m�l�j�e� �n�i�j�e� �u�n�i�f�o�r�m�n�o�.� �O�v�o� �n�i�j�e� �n�o�v�o�s�t� �g�e�o�f�i�z�i�
�a�r�i�m�a�.� �O�
�i�t�o� �j�e�s�t� �n�o�v�o�s�t� �a�u�d�i�o� �i�n�d�u�s�t�r�i�j�i�.

�D�i�p�o�l�a�r�n�a� �a�p�r�o�k�s�i�m�a�c�i�j�a� �g�e�o�m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �-�-� �o�n�a� �š�t�a�m�p�a�n�a� �u� �u�d�ž�b�e�n�i�c�i�m�a� �f�i�z�i�k�e�,� �o�n�a� �k�o�j�a� �p�r�i�k�a�z�u�j�e� �u�r�e�d�n�e�,� �s�i�m�e�t�r�i�
�n�e� �l�i�n�i�j�e
polja koje se savijaju od pola do pola -- korisna je fikcija. Stvarno polje je turbulentna, vremenski promjenjiva struktura generisana
�k�o�n�v�e�k�c�i�j�s�k�i�m� �s�t�r�u�j�a�m�a� �u� �t�e�
�n�o�m� �ž�e�l�j�e�z�n�o�m� �v�a�n�j�s�k�o�m� �j�e�z�g�r�u�,� �m�o�d�u�l�i�r�a�n�a� �e�l�e�k�t�r�i�
�k�i� �p�r�o�v�o�d�n�i�m� �d�o�n�j�i�m� �p�l�a�š�t�o�m� �i� �p�e�r�t�u�r�b�i�r�a�n�a
�i�n�t�e�r�a�k�c�i�j�o�m� �s�o�l�a�r�n�o�g� �v�j�e�t�r�a� �s�a� �m�a�g�n�e�t�o�s�f�e�r�o�m�.� �U� �b�i�l�o� �k�o�j�o�j� �d�a�n�o�j� �t�a�
�k�i� �n�a� �p�o�v�r�š�i�n�i� �Z�e�m�l�j�e�,� �l�o�k�a�l�n�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a�,� �n�a�g�i�b� �i� �d�e�k�l�i�n�a�c�i�j�a
ovise o integrisanom efektu svih ovih izvora.

�U� �v�e���i�n�i� �r�e�g�i�j�a�,� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �n�a� �p�o�v�r�š�i�n�i� �l�e�ž�i� �i�z�m�e���u� �2�5�.�0�0�0� �i� �6�5�.�0�0�0� �n�a�n�o�t�e�s�l�a� �(�n�T�)�.� �N�a�j�j�a�
�a� �p�o�l�j�a� �j�a�v�l�j�a�j�u� �s�e� �b�l�i�z�u� �m�a�g�n�e�t�n�i�h
�p�o�l�o�v�a�.� �N�a�j�s�l�a�b�i�j�a� �p�o�l�j�a� �j�a�v�l�j�a�j�u� �s�e� �u� �o�g�r�o�m�n�o�j� �r�e�g�i�j�i� �c�e�n�t�r�i�r�a�n�o�j� �o�t�p�r�i�l�i�k�e� �i�z�n�a�d� �j�u�ž�n�o�g� �A�t�l�a�n�t�s�k�o�g� �o�k�e�a�n�a� �i� �k�o�j�a� �s�e� �p�r�o�t�e�ž�e� �o�d� �i�s�t�o�
�n�e
Južne Amerike do jugozapadne Afrike. Ova regija -- Južnoatlantska anomalija -- poznata je od ranih dana satelitske
�m�a�g�n�e�t�o�m�e�t�r�i�j�e�.� �O�n�o� �š�t�o� �s�e� �p�r�o�m�i�j�e�n�i�l�o� �u� �p�r�o�t�e�k�l�o�m� �d�e�s�e�t�l�j�e���u� �j�e� �n�j�e�n�a� �v�e�l�i�
�i�n�a�,� �b�r�z�i�n�a� �r�a�s�t�a� �i� �n�a�š�e� �r�a�z�u�m�i�j�e�v�a�n�j�e� �n�j�e�n�o�g� �u�z�r�o�k�a�.

�E�S�A� �s�a�t�e�l�i�t�s�k�a� �k�o�n�s�t�e�l�a�c�i�j�a� �S�w�a�r�m�,� �l�a�n�s�i�r�a�n�a� �2�0�1�3�,� �p�r�u�ž�i�l�a� �j�e� �v�r�e�m�e�n�s�k�u� �s�e�r�i�j�u� �g�l�o�b�a�l�n�o�g� �m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �n�a�j�v�e���e� �r�e�z�o�l�u�c�i�j�e� �i�k�a�d�a
zabilježenu. Podaci pokazuju da se SAA proširila za gotovo polovicu površine kontinentalne Evrope od 2014. Sekundarni minimum
�r�a�z�v�i�o� �s�e� �j�u�g�o�z�a�p�a�d�n�o� �o�d� �A�f�r�i�k�e�,� �d�i�j�e�l�e���i� �a�n�o�m�a�l�i�j�u� �n�a� �d�v�i�j�e� �r�e�ž�n�j�a�.� �Z�a�p�a�d�n�i� �r�e�ž�a�n�j� �m�i�g�r�i�r�a� �p�r�e�m�a� �J�u�ž�n�o�j� �A�m�e�r�i�c�i� �b�r�z�i�n�o�m� �o�d
približno 0,3 stepena geografske dužine godišnje. Intenzitet polja unutar jezgra anomalije pao je ispod 23.000 nT -- više od 30%
slabije od globalnog prosjeka i nastavlja padati.

�U� �f�e�b�r�u�a�r�u� �2�0�2�6�,� �i�s�t�r�a�ž�i�v�a�
�i� �s�u� �o�b�j�a�v�i�l�i� �n�a�l�a�z�e� �u� �P�h�y�s�i�c�s� �o�f� �t�h�e� �E�a�r�t�h� �a�n�d� �P�l�a�n�e�t�a�r�y� �I�n�t�e�r�i�o�r�s� �p�o�t�v�r���u�j�u���i� �d�a� �s�u� �k�r�p�e� �p�o�v�r�a�t�n�o�g� �f�l�u�k�s�a
�n�a� �g�r�a�n�i�c�i� �j�e�z�g�r�a�-�p�l�a�š�t�a� �-�-� �r�e�g�i�j�e� �g�d�j�e� �j�e� �s�m�j�e�r� �m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �i�n�v�e�r�t�o�v�a�n� �u� �o�d�n�o�s�u� �n�a� �d�o�m�i�n�a�n�t�n�i� �d�i�p�o�l� �-�-� �p�r�i�m�a�r�n�i� �p�o�k�r�e�t�a�
� �r�a�s�t�a
�a�n�o�m�a�l�i�j�e�.� �O�v�e� �k�r�p�e� �n�i�s�u� �s�t�a�t�i�
�n�e�.� �M�i�g�r�i�r�a�j�u�,� �s�p�a�j�a�j�u� �s�e� �i� �i�n�t�e�n�z�i�v�i�r�a�j�u� �n�a� �d�e�c�e�n�i�j�s�k�i�m� �v�r�e�m�e�n�s�k�i�m� �s�k�a�l�a�m�a�.� �S�A�A� �n�i�j�e� �f�i�k�s�n�a� �s�l�a�b�a
�t�a�
�k�a�.� �T�o� �j�e� �s�t�r�u�k�t�u�r�a� �k�o�j�a� �s�e� �r�a�z�v�i�j�a� �i� �p�o�s�t�a�j�e� �v�e���a�,� �s�l�a�b�i�j�a� �i� �s�l�o�ž�e�n�i�j�a�.

Niti jedno od ovoga nije razmotreno od strane audio industrije.

Svaka studija performansi kabla, efikasnosti oklopa i magnetne interferencije u audio sistemima pretpostavlja -- implicitno ili
eksplicitno -- da je ambijentalno magnetno polje „nominalno". Test standardi (IEC 61000-4-8, IEC 61000-4-9) specificiraju nivoe
�i�m�u�n�i�t�e�t�a� �p�o�l�j�a� �u� �o�d�n�o�s�u� �n�a� �t�i�p�i�
�n�e� �o�k�o�l�n�e� �u�s�l�o�v�e�.� �A�l�i� �t�i�p�i�
�n�i� �u�s�l�o�v�i� �n�e� �v�a�ž�e� �u�n�u�t�a�r� �S�A�A�.� �S�l�u�š�a�t�e�l�j� �u� �S�a�o� �P�a�u�l�u� �d�o�ž�i�v�l�j�a�v�a
�g�e�o�m�a�g�n�e�t�n�o� �p�o�l�j�e� �3�5�%� �s�l�a�b�i�j�e� �o�d� �s�l�u�š�a�t�e�l�j�a� �u� �M�ü�n�c�h�e�n�u�.� �S�l�u�š�a�t�e�l�j� �u� �W�i�n�d�h�o�e�k�u�,� �N�a�m�i�b�i�j�a�,� �s�j�e�d�i� �n�a� �v�o�d�e���o�j� �i�v�i�c�i� �n�a�j�b�r�ž�e
promjenjivog magnetnog gradijenta na Zemlji.

Ovaj rad postavlja jednostavno pitanje: da li je to bitno?

2. MJERNA MREŽA

�U�s�p�o�s�t�a�v�i�l�i� �s�m�o� �m�r�e�ž�u� �o�d� �1�4� �m�j�e�r�n�i�h� �s�t�a�n�i�c�a� �k�o�j�e� �o�b�u�h�v�a�t�a�j�u� �S�A�A� �i� �k�o�n�t�r�o�l�n�e� �r�e�g�i�j�e�.� �S�v�a�k�a� �s�t�a�n�i�c�a� �s�a�s�t�o�j�a�l�a� �s�e� �o�d� �i�d�e�n�t�i�
�n�o�g� �l�a�n�c�a
�o�p�r�e�m�e�:� �A�u�d�i�o� �P�r�e�c�i�s�i�o�n� �A�P�x�5�5�5�B� �a�n�a�l�i�z�a�t�o�r�,� �2�-�m�e�t�a�r�s�k�a� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o� �M�e�r�i�d�i�a�n�-�g�r�a�d�e� �O�F�C� �v�e�z�a� �(�i�z�v�u�
�e�n�a� �u� �Q�u�i�t�u� �n�a
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�0�,�0�0�0�0�d�e�g� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e�)�,� �r�e�f�e�r�e�n�t�n�o� �p�o�j�a�
�a�l�o� �(�B�e�n�c�h�m�a�r�k� �A�H�B�2�)�,� �i� �r�e�f�e�r�e�n�t�n�i� �p�r�e�t�v�a�r�a�
� �(�B�&�K� �4�1�9�0� �m�j�e�r�n�i� �m�i�k�r�o�f�o�n� �u� �2�c�c

�s�p�o�j�n�i�c�i�,� �k�o�r�i�š�t�e�n� �k�a�o� �k�a�l�i�b�r�i�s�a�n�o� �o�p�t�e�r�e���e�n�j�e�)�.

Lokacije stanica odabrane su radi uzorkovanja punog raspona intenziteta geomagnetnog polja u SAA:

Stanice jezgra SAA (intenzitet polja < 25.000 nT): Sao Paulo, Brazil (22.800 nT); Asuncion, Paragvaj (23.100 nT); Montevideo,
Urugvaj (23.400 nT); Buenos Aires, Argentina (24.200 nT); Windhoek, Namibija (24.800 nT).

Stanice na periferiji SAA (25.000-35.000 nT): Cape Town, Južna Afrika (27.300 nT); Rio de Janeiro, Brazil (26.100 nT); Santiago,
���i�l�e� �(�3�1�.�4�0�0� �n�T�)�.

�K�o�n�t�r�o�l�n�e� �s�t�a�n�i�c�e� �(�>� �4�0�.�0�0�0� �n�T�)�:� �Q�u�i�t�o�,� �E�k�v�a�d�o�r� �(�2�9�.�2�0�0� �n�T�,� �a�l�i� �s�m�j�e�š�t�e�n� �n�a� �0�,�0�0�0�0�d�e�g� �g�e�o�m�a�g�n�e�t�n�e� �š�i�r�i�n�e� �-�-� �u�k�l�j�u�
�e�n� �k�a�o
�r�e�f�e�r�e�n�c�a� �h�e�m�i�s�f�e�r�i�
�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i�)�;� �M�ü�n�c�h�e�n�,� �N�j�e�m�a�
�k�a� �(�4�8�.�7�0�0� �n�T�)�;� �T�o�k�i�o�,� �J�a�p�a�n� �(�4�6�.�2�0�0� �n�T�)�;� �S�y�d�n�e�y�,� �A�u�s�t�r�a�l�i�j�a� �(�5�7�.�1�0�0� �n�T�)�;
Fairbanks, Aljaska (55.800 nT); Tromso, Norveška (52.300 nT).

�L�o�k�a�l�n�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �i�z�m�j�e�r�e�n� �j�e� �n�a� �s�v�a�k�o�j� �s�t�a�n�i�c�i� �k�o�r�i�s�t�e���i� �B�a�r�t�i�n�g�t�o�n� �M�a�g�-�1�3� �t�r�o�o�s�i� �f�l�u�x�g�a�t�e� �m�a�g�n�e�t�o�m�e�t�a�r�,� �u�n�a�k�r�s�n�o� �p�r�o�v�j�e�r�e�n
�p�r�e�m�a� �N�O�A�A� �v�i�s�o�k�o�r�e�z�o�l�u�c�i�j�s�k�o�m� �g�e�o�m�a�g�n�e�t�n�o�m� �m�o�d�e�l�u� �2�0�2�6� �(�H�D�G�M�2�0�2�6�)�.� �H�D�G�M�2�0�2�6� �p�r�u�ž�a� �2�0�%� �v�e���u� �p�r�o�s�t�o�r�n�u� �r�e�z�o�l�u�c�i�j�u� �o�d
�s�v�o�g� �p�r�e�t�h�o�d�n�i�k�a�,� �r�a�z�l�u�
�u�j�u���i� �m�a�g�n�e�t�n�e� �v�a�r�i�j�a�c�i�j�e� �k�o�r�e� �d�o� �p�r�i�b�l�i�ž�n�o� �1�9� �k�m� �-�-� �d�o�v�o�l�j�n�o� �d�a� �s�e� �o�b�u�h�v�a�t�i� �l�o�k�a�l�n�o� �p�o�l�j�e� �n�a� �s�v�a�k�o�j� �s�t�a�n�i�c�i
unutar 50 nT.

�S�v�a� �m�j�e�r�e�n�j�a� �i�z�v�e�d�e�n�a� �s�u� �i�z�m�e���u� �0�2�:�0�0� �i� �0�4�:�0�0� �l�o�k�a�l�n�o�g� �v�r�e�m�e�n�a� �r�a�d�i� �m�i�n�i�m�i�z�i�r�a�n�j�a� �d�i�u�r�n�a�l�n�e� �v�a�r�i�j�a�c�i�j�e�,� �g�e�o�m�a�g�n�e�t�n�i�h� �p�o�r�e�m�e���a�j�a
i antropogene elektromagnetne interferencije. Stanice su bile smještene u prizemne sobe bez feromagnetnih konstrukcijskih
elemenata u radijusu od 3 metra od mjernog lanca. Indeks Kp morao je biti <= 2 (mirni geomagnetni uslovi) tokom svake mjerne
seanse.

3. REZULTATI: DISTORZIJA I INTENZITET POLJA

�O�d�n�o�s� �i�z�m�e���u� �l�o�k�a�l�n�o�g� �i�n�t�e�n�z�i�t�e�t�a� �g�e�o�m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �i� �k�a�b�e�l�n�o� �i�n�d�u�c�i�r�a�n�e� �T�H�D�+�N� �b�i�o� �j�e� �n�e�d�v�o�s�m�i�s�l�e�n�.

Na pet stanica jezgra SAA, THD+N referentnog kabla iznosio je u prosjeku -112,3 dB (1 kHz, 2 Vrms). Na šest kontrolnih stanica
�i�z�n�a�d� �4�0�.�0�0�0� �n�T�,� �T�H�D�+�N� �i�z�n�o�s�i�o� �j�e� �u� �p�r�o�s�j�e�k�u� �-�1�1�5�,�5� �d�B�.� �R�a�z�l�i�k�a� �-�-� �3�,�2� �d�B� �-�-� �s�k�r�o�m�n�a� �j�e� �u� �a�p�s�o�l�u�t�n�i�m� �t�e�r�m�i�n�i�m�a� �a�l�i� �s�t�a�t�i�s�t�i�
�k�i� �v�r�l�o
�z�n�a�
�a�j�n�a� �(�d�v�o�u�z�o�r�k�o�v�n�i� �t�-�t�e�s�t�,� �p� �<� �0�,�0�0�1�,� �n� �=� �5�5� �m�j�e�r�e�n�j�a� �p�o� �s�t�a�n�i�c�i�)�.

�K�o�r�e�l�a�c�i�j�a� �i�z�m�e���u� �i�n�t�e�n�z�i�t�e�t�a� �p�o�l�j�a� �i� �T�H�D�+�N� �b�i�l�a� �j�e� �l�i�n�e�a�r�n�a� �i�s�p�o�d� �3�5�.�0�0�0� �n�T� �(�r� �=� �-�0�,�9�1�)� �i� �z�a�s�i���e�n�a� �i�z�n�a�d� �4�0�.�0�0�0� �n�T�,� �g�d�j�e� �j�e� �T�H�D�+�N
�d�o�s�e�g�a�o� �i�n�t�r�i�n�z�i�
�a�n� �p�r�a�g� �k�a�b�l�a�.� �N�a�g�i�b� �r�e�g�r�e�s�i�j�e� �i�s�p�o�d� �z�a�s�i���e�n�j�a� �i�z�n�o�s�i�o� �j�e� �0�,�1�3� �d�B� �p�o� �1�.�0�0�0� �n�T� �s�m�a�n�j�e�n�j�a� �p�o�l�j�a� �-�-� �š�t�o� �z�n�a�
�i� �d�a� �p�o�l�j�e
od 22.800 nT u Sao Paulu košta približno 3,4 dB THD+N u odnosu na München sa 48.700 nT.

�Z�a�b�r�i�n�j�a�v�a�j�u���i� �j�e� �b�i�o� �e�f�e�k�a�t� �g�r�a�d�i�j�e�n�t�a�.� �N�a� �t�r�i� �p�e�r�i�f�e�r�n�e� �s�t�a�n�i�c�e� �S�A�A� �s�m�j�e�š�t�e�n�e� �b�l�i�z�u� �g�r�a�n�i�c�e� �a�n�o�m�a�l�i�j�e� �-�-� �g�d�j�e� �p�r�o�s�t�o�r�n�i� �g�r�a�d�i�j�e�n�t
�p�o�l�j�a� �p�r�e�l�a�z�i� �8� �n�T�/�k�m� �-�-� �u�o�
�i�l�i� �s�m�o� �d�o�d�a�t�n�u� �k�o�m�p�o�n�e�n�t�u� �š�i�r�o�k�o�p�o�j�a�s�n�e� �b�u�k�e� �c�e�n�t�r�i�r�a�n�u� �n�a� �5�0�-�2�0�0� �H�z� �k�o�j�a� �j�e� �o�d�s�u�t�n�a� �n�a� �s�t�a�n�i�c�a�m�a
�j�e�z�g�r�a� �i� �k�o�n�t�r�o�l�n�i�m� �s�t�a�n�i�c�a�m�a�.� �O�v�a� �b�u�k�a�,� �n�a� �-�1�2�8� �d�B�,� �i�s�p�o�d� �j�e� �
�u�j�n�o�s�t�i� �z�a� �b�i�l�o� �k�o�j�i� �j�e�d�n�o�s�t�r�u�k�i� �k�a�b�a�l�,� �a�l�i� �j�e� �k�o�h�e�r�e�n�t�n�a�:� �v�i�š�e� �k�a�b�l�o�v�a
�u� �i�s�t�o�m� �s�i�g�n�a�l�n�o�m� �l�a�n�c�u� �k�o�n�s�t�r�u�k�t�i�v�n�o� �s�e� �z�b�r�a�j�a�.� �S�i�s�t�e�m� �s�a� �š�e�s�t� �k�a�b�e�l�s�k�i�h� �s�e�g�m�e�n�a�t�a� �(�i�z�v�o�r� �d�o� �p�r�e�d�p�o�j�a�
�a�l�a�,� �p�r�e�d�p�o�j�a�
�a�l�o� �d�o
�p�o�j�a�
�a�l�a�,� �p�o�j�a�
�a�l�o� �d�o� �z�v�u�
�n�i�k�a�,� �p�l�u�s� �t�r�i� �n�a�p�o�n�s�k�a� �k�a�b�l�a�)� �d�o�ž�i�v�i�o� �b�i� �s�u�m�i�r�a�n�j�e� �b�u�k�e� �o�d� �7�,�8� �d�B�,� �d�o�v�o�d�e���i� �k�o�m�p�o�n�e�n�t�u� �i�n�d�u�c�i�r�a�n�u
gradijentom na -120,2 dB -- unutar 5 dB od praga THD+N kabla.

�U�g�a�o� �h�e�m�i�s�f�e�r�i�
�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �l�o�k�a�l�n�o� �k�u�p�l�j�e�n�e� �b�a�k�r�e�n�e� �ž�i�c�e� �(�n�e� �n�a�š�e�g� �r�e�f�e�r�e�n�t�n�o�g� �k�a�b�l�a� �i�z�v�u�
�e�n�o�g� �n�a� �e�k�v�a�t�o�r�u�,� �v�e��
�k�o�m�e�r�c�i�j�a�l�n�o�g� �O�F�C� �k�a�b�l�a� �k�u�p�l�j�e�n�o�g� �n�a� �s�v�a�k�o�j� �s�t�a�n�i�c�i�)� �t�a�k�o���e� �j�e� �v�a�r�i�r�a�o� �s� �i�z�l�o�ž�e�n�o�š���u� �S�A�A�.� �B�a�k�a�r� �i�z�v�u�
�e�n� �u� �S�a�o� �P�a�u�l�u� �p�o�k�a�z�a�o� �j�e
�H�B�A� �o�d� �+�1�,�9�4�d�e�g� �-�-� �1�4�%� �v�e���i� �o�d� �b�a�k�r�a� �i�z�v�u�
�e�n�o�g� �n�a� �i�s�t�o�j� �g�e�o�g�r�a�f�s�k�o�j� �š�i�r�i�n�i� �i�z�v�a�n� �S�A�A� �(�M�a�p�u�t�o�,� �M�o�z�a�m�b�i�k�:� �+�1�,�7�0�d�e�g�,� �i�s�t�a
�g�e�o�m�a�g�n�e�t�n�a� �š�i�r�i�n�a� �a�l�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �o�d� �3�1�.�2�0�0� �n�T� �n�a�s�p�r�a�m� �2�2�.�8�0�0� �n�T�)�.� �S�m�a�n�j�e�n�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �u�n�u�t�a�r� �S�A�A� �d�o�p�u�š�t�a� �v�e���i
�m�a�g�n�e�t�o�k�r�i�s�t�a�l�n�i� �n�e�r�e�d� �t�o�k�o�m� �i�z�v�l�a�
�e�n�j�a�,� �š�t�o� �s�e� �m�a�n�i�f�e�s�t�u�j�e� �k�a�o� �p�o�v�e���a�n�a� �r�a�s�p�r�š�e�n�o�s�t� �h�e�m�i�s�f�e�r�i�
�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �-�-� �z�r�n�a� �s�u
�p�r�i�s�t�r�a�s�n�a�,� �a�l�i� �m�a�n�j�e� �u�n�i�f�o�r�m�n�o�,� �
�i�n�e���i� �d�i�s�t�o�r�z�i�j�u� �i� �v�e���o�m� �i� �m�a�n�j�e� �p�r�e�d�v�i�d�l�j�i�v�o�m�.

4. GEOMAGNETSKI INDEKS VJERNOSTI

�P�r�e�d�l�a�ž�e�m�o� �s�k�a�l�a�r�n�u� �m�e�t�r�i�k�u� �-�-� �G�e�o�m�a�g�n�e�t�s�k�i� �i�n�d�e�k�s� �v�j�e�r�n�o�s�t�i� �(�G�F�I�)� �-�-� �k�o�j�a� �m�a�p�i�r�a� �l�o�k�a�l�n�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �n�a� �o�
�e�k�i�v�a�n�i� �f�a�k�t�o�r
degradacije signala, normalizovan na 1,000 u Quito referentnoj laboratoriji.

GFI je definisan kao:

GFI = 1,000 - (0,13 * (B_ref - B_local) / 1000)

gdje je B_ref intenzitet polja u Quitu (29.200 nT), a B_local intenzitet polja na lokaciji slušatelja, oba u nT. Koeficijent 0,13 je
�i�z�m�j�e�r�e�n�i� �n�a�g�i�b� �T�H�D�+�N� �u� �d�B� �p�o� �1�.�0�0�0� �n�T� �i�s�p�o�d� �z�a�s�i���e�n�j�a�.

�Z�a� �i�n�t�e�n�z�i�t�e�t�e� �p�o�l�j�a� �i�z�n�a�d� �4�0�.�0�0�0� �n�T�,� �G�F�I� �s�e� �z�a�s�i���u�j�e� �n�a� �1�,�0�0�0� �-�-� �k�a�b�a�l� �j�e� �d�o�s�e�g�a�o� �s�v�o�j� �i�n�t�r�i�n�z�i�
�n�i� �p�r�a�g� �p�e�r�f�o�r�m�a�n�s�i� �i� �d�o�d�a�t�n�a� �j�a�
�i�n�a
polja ne pruža dodatnu korist. Za intenzitete polja ispod 23.000 nT (duboko jezgro SAA), GFI pada ispod 0,920 -- degradacija koja
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�p�r�e�l�a�z�i� �0�,�8� �d�B� �u� �e�f�e�k�t�i�v�n�o�m� �d�i�n�a�m�i�
�k�o�m� �o�p�s�e�g�u�.

Uzorci GFI vrijednosti za glavne gradove:

�M�ü�n�c�h�e�n�:� �1�,�0�0�0� �(�z�a�s�i���e�n�)�.� �T�o�k�i�o�:� �1�,�0�0�0�.� �S�y�d�n�e�y�:� �1�,�0�0�0�.� �Q�u�i�t�o�:� �1�,�0�0�0� �(�r�e�f�e�r�e�n�c�a�)�.� �C�a�p�e� �T�o�w�n�:� �0�,�9�9�8�.� �R�i�o� �d�e� �J�a�n�e�i�r�o�:� �0�,�9�9�6�.� �B�u�e�n�o�s
Aires: 0,993. Montevideo: 0,989. Asuncion: 0,986. Sao Paulo: 0,983. Windhoek: 0,987.

�G�F�I� �i�s�p�o�d� �0�,�9�9�0� �-�-� �š�t�o� �o�b�u�h�v�a���a� �v�e���i�n�u� �j�u�ž�n�o�g� �B�r�a�z�i�l�a�,� �s�a�v� �U�r�u�g�v�a�j�,� �P�a�r�a�g�v�a�j� �i� �s�j�e�v�e�r�n�u� �A�r�g�e�n�t�i�n�u�,� �t�e� �r�a�s�t�u���i� �p�o�j�a�s� �j�u�g�o�z�a�p�a�d�n�e
Afrike -- ukazuje da slušatelj radi u magnetski kompromitovanom okruženju. Standardni audio kablovi rade izvan svog
�p�r�o�j�e�k�t�o�v�a�n�o�g� �o�p�s�e�g�a�.� �E�q�u�i�n�o�x�-�t�i�e�r� �i�l�i� �v�i�š�a� �o�p�r�e�m�a�,� �s�a� �s�v�o�j�i�m� �p�o�b�o�l�j�š�a�n�i�m� �m�u�-�m�e�t�a�l�n�i�m� �o�k�l�o�p�o�m� �i� �t�r�o�s�l�o�j�n�i�m� �f�a�r�a�d�a�y�e�v�i�m� �k�u���i�š�t�e�m�,
�p�r�e�p�o�r�u�
�u�j�e� �s�e� �k�a�o� �m�i�n�i�m�a�l�n�a� �p�r�o�t�i�v�m�j�e�r�a�.

�Z�a� �s�l�u�š�a�t�e�l�j�e� �u�n�u�t�a�r� �j�e�z�g�r�a� �S�A�A� �(�G�F�I� �i�s�p�o�d� �0�,�9�8�5�)�,� �p�r�e�p�o�r�u�
�u�j�e�m�o� �Z�e�r�o�-�P�o�i�n�t� �l�i�n�i�j�u� �p�r�o�i�z�v�o�d�a�,� �k�o�j�a� �u�k�l�j�u�
�u�j�e� �a�k�t�i�v�n�u� �k�o�m�p�e�n�z�a�c�i�j�u
�p�o�l�j�a� �k�o�r�i�s�t�e���i� �z�a�t�v�o�r�e�n�o�-�p�e�t�l�j�a�n�i� �f�l�u�x�g�a�t�e� �s�e�n�z�o�r� �i� �H�e�l�m�h�o�l�t�z�o�v� �k�a�l�e�m�s�k�i� �n�i�z� �i�n�t�e�g�r�i�s�a�n� �u� �p�l�a�š�t� �k�a�b�l�a�.� �Z�e�r�o�-�P�o�i�n�t� �s�i�s�t�e�m� �o�d�r�ž�a�v�a
lokalni intenzitet polja od 29.200 +/- 50 nT duž cijele dužine kabla, bez obzira na ambijentalnu geomagnetnu sredinu.

5. VREMENSKE PROJEKCIJE

�S�A�A� �n�i�j�e� �s�t�a�t�i�
�n�a�.� �P�o�d�a�c�i� �E�S�A� �S�w�a�r�m�a� �p�o�k�a�z�u�j�u� �d�a� �z�a�p�a�d�n�i� �r�e�ž�a�n�j� �m�i�g�r�i�r�a� �b�r�z�i�n�o�m� �o�d� �0�,�3�d�e�g�/�g�o�d�i�š�n�j�e�,� �a� �m�i�n�i�m�a�l�n�i� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a
�s�m�a�n�j�u�j�e� �s�e� �b�r�z�i�n�o�m� �o�d� �p�r�i�b�l�i�ž�n�o� �1�2�0� �n�T�/�g�o�d�i�š�n�j�e�.� �A�k�o� �s�e� �o�v�i� �t�r�e�n�d�o�v�i� �n�a�s�t�a�v�e� �-�-� �a� �n�e�m�a� �g�e�o�f�i�z�i�
�k�o�g� �r�a�z�l�o�g�a� �z�a� �o�
�e�k�i�v�a�t�i� �d�a� �s�e
�p�r�e�o�k�r�e�n�u� �n�a� �l�j�u�d�s�k�i�m� �v�r�e�m�e�n�s�k�i�m� �s�k�a�l�a�m�a� �-�-� �i�m�p�l�i�k�a�c�i�j�e� �z�a� �a�u�d�i�o� �v�j�e�r�n�o�s�t� �s�u� �z�n�a�
�a�j�n�e�.

�D�o� �2�0�3�0�,� �z�a�p�a�d�n�i� �r�e�ž�a�n�j� �S�A�A� �p�o�m�j�e�r�i���e� �s�e� �p�r�i�b�l�i�ž�n�o� �1�,�2� �s�t�e�p�e�n�a� �d�a�l�j�e� �n�a� �z�a�p�a�d�,� �d�o�v�o�d�e���i� �j�e�z�g�r�o� �a�n�o�m�a�l�i�j�e� �b�l�i�ž�e� �B�u�e�n�o�s� �A�i�r�e�s�u� �i
�M�o�n�t�e�v�i�d�e�u�.� �P�r�e�d�v�i���a� �s�e� �d�a� ���e� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �u� �S�a�o� �P�a�u�l�u� �p�a�s�t�i� �i�s�p�o�d� �2�2�.�0�0�0� �n�T�.� �G�F�I� �z�a� �S�a�o� �P�a�u�l�o� �p�a�o� �b�i� �n�a� �0�,�9�8�0� �-�-� �d�e�g�r�a�d�a�c�i�j�a
od 0,3 dB u odnosu na uslove iz 2026.

�D�o� �2�0�4�0�,� �p�r�i� �t�r�e�n�u�t�n�i�m� �s�t�o�p�a�m�a�,� �g�r�a�n�i�c�a� �S�A�A� �(�d�e�f�i�n�i�s�a�n�a� �k�a�o� �k�o�n�t�u�r�a� �o�d� �2�5�.�0�0�0� �n�T�)� �p�r�o�š�i�r�i���e� �s�e� �s�j�e�v�e�r�n�o� �d�a� �o�b�u�h�v�a�t�i� �B�r�a�s�i�l�i�j�u� �i
�z�a�p�a�d�n�o� �d�o� �c�e�n�t�r�a�l�n�e� �A�r�g�e�n�t�i�n�e�.� �L�i�m�a�,� �P�e�r�u� �-�-� �t�r�e�n�u�t�n�o� �i�z�v�a�n� �a�n�o�m�a�l�i�j�e� �-�-� �u���i� ���e� �n�a� �p�e�r�i�f�e�r�i�j�u� �S�A�A�.� �P�r�o�c�i�j�e�n�j�e�n�i�h� �4�5�0� �m�i�l�i�o�n�a� �l�j�u�d�i
�ž�i�v�j�e���e� �u�n�u�t�a�r� �z�o�n�e� �G�F�I� �<� �0�,�9�9�0�,� �u� �o�d�n�o�s�u� �n�a� �p�r�i�b�l�i�ž�n�o� �2�8�0� �m�i�l�i�o�n�a� �d�a�n�a�s�.

Do 2060, najagresivniji modeli (zasnovani na ekstrapolaciji stope rasta krpa povratnog fluksa) sugerišu da bi se SAA mogla proširiti
u južne Karibe. Ako se ovaj scenario ostvari, slušatelji u Bogoti, Karakasu i južnim Manjim Antilima zahtijevali bi audio opremu
kompenzovanu za polje.

Ne predstavljamo ove projekcije da izazovemo uzbunu. Predstavljamo ih jer je trenutni pristup audio industrije -- projektovanje
opreme za nominalno geomagnetno polje koje nije postojalo u cijelom Južnom Atlantiku barem od 1958. -- sve manje održiv.
�A�n�o�m�a�l�i�j�a� �n�i�j�e� �t�e�o�r�i�j�s�k�a� �b�r�i�g�a�.� �T�o� �j�e� �i�z�m�j�e�r�e�n�a�,� �m�a�p�i�r�a�n�a� �i� �š�i�r�e���a� �s�t�v�a�r�n�o�s�t�,� �i� �d�e�g�r�a�d�i�r�a� �a�u�d�i�o� �p�e�r�f�o�r�m�a�n�s�e� �z�a� �s�t�o�t�i�n�e� �m�i�l�i�o�n�a
slušatelja koji to ne znaju.

Quito ustanova Equatorial Audio, smještena na geomagnetnom ekvatoru na 29.200 nT, ostaje izvan SAA udobnom marginom.
�M�e���u�t�i�m�,� �n�a�d�z�i�r�e�m�o� �s�j�e�v�e�r�n�u� �g�r�a�n�i�c�u� �a�n�o�m�a�l�i�j�e� �s�a� �i�s�t�o�m� �f�l�u�x�g�a�t�e� �m�r�e�ž�o�m� �k�o�r�i�š�t�e�n�o�m� �u� �o�v�o�j� �s�t�u�d�i�j�i�.� �A�k�o� �s�e� �s�t�o�p�a� �š�i�r�e�n�j�a� �S�A�A
�p�o�v�e���a�,� �p�r�i�l�a�g�o�d�i���e�m�o� �n�a�š�e� �p�r�e�p�o�r�u�k�e� �p�r�o�i�z�v�o�d�a� �u� �s�k�l�a�d�u� �s� �t�i�m�.

�6�.� �Z�A�K�L�J�U���A�K

�J�u�ž�n�o�a�t�l�a�n�t�s�k�a� �a�n�o�m�a�l�i�j�a� �j�e� �n�a�j�v�e���a� �i� �n�a�j�b�r�ž�e� �r�a�s�t�u���a� �n�e�p�r�a�v�i�l�n�o�s�t� �m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �n�a� �p�o�v�r�š�i�n�i� �Z�e�m�l�j�e�.� �N�j�e�n�o� �š�i�r�e�n�j�e� �-�-� �p�o�t�v�r���e�n�o
�1�1� �g�o�d�i�n�a� �p�o�d�a�t�a�k�a� �s�a�t�e�l�i�t�a� �E�S�A� �S�w�a�r�m� �i� �o�b�j�a�v�l�j�e�n�o� �u� �r�e�c�e�n�z�i�r�a�n�o�j� �g�e�o�f�i�z�i�
�k�o�j� �l�i�t�e�r�a�t�u�r�i� �u� �f�e�b�r�u�a�r�u� �2�0�2�6� �-�-� �s�m�a�n�j�i�l�o� �j�e� �i�n�t�e�n�z�i�t�e�t
geomagnetnog polja u regiji od 5 miliona km^2 na nivoe više od 30% ispod globalnog prosjeka.

Pokazali smo da ovo smanjenje mjerljivo degradira performanse audio kabla: THD+N raste za 3,2 dB u jezgru anomalije, uglovi
�h�e�m�i�s�f�e�r�i�
�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �r�a�s�t�u� �z�a� �1�4�%� �u� �l�o�k�a�l�n�o� �i�z�v�u�
�e�n�o�m� �b�a�k�r�u�,� �a� �p�r�o�s�t�o�r�n�i� �g�r�a�d�i�j�e�n�t�i� �p�o�l�j�a� �n�a� �g�r�a�n�i�c�i� �a�n�o�m�a�l�i�j�e� �u�n�o�s�e
koherentnu niskofrekventnu komponentu buke koja se akumulira preko signalnih lanaca s više kablova.

Geomagnetski indeks vjernosti pruža kvantitativni okvir za procjenu magnetne izloženosti slušatelja i odabir adekvatno ocijenjene
opreme. Slušatelji unutar SAA trebali bi, najmanje, nadograditi na proizvode Equinox-tier sa poboljšanim oklopom. Slušatelji u
�j�e�z�g�r�u� �a�n�o�m�a�l�i�j�e� �i�l�i� �n�a� �n�j�e�n�o�j� �b�r�z�o� �p�o�m�i�
�u���o�j� �z�a�p�a�d�n�o�j� �i�v�i�c�i� �t�r�e�b�a�l�i� �b�i� �r�a�z�m�o�t�r�i�t�i� �Z�e�r�o�-�P�o�i�n�t� �o�p�r�e�m�u� �s�a� �a�k�t�i�v�n�o�m� �k�o�m�p�e�n�z�a�c�i�j�o�m
polja.

�A�n�o�m�a�l�i�j�a� �s�e� �š�i�r�i�.� �P�o�l�j�e� �s�l�a�b�i�.� �P�r�e�t�p�o�s�t�a�v�k�a� �i�n�d�u�s�t�r�i�j�e� �o� �n�o�m�i�n�a�l�n�o�m� �m�a�g�n�e�t�n�o�m� �o�k�r�u�ž�e�n�j�u�,� �z�a� �r�a�s�t�u���i� �d�i�o� �s�v�j�e�t�s�k�i�h� �s�l�u�š�a�t�e�l�j�a�,� �v�i�š�e
nije validna.
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