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Sažetak
�K�o�n�v�e�n�c�i�o�n�a�l�n�o� �s�e� �p�r�e�t�p�o�s�t�a�v�l�j�a� �d�a� �j�e� �k�r�i�s�t�a�l�o�g�r�a�f�s�k�a� �o�r�i�j�e�n�t�a�c�i�j�a� �b�a�k�a�r�n�i�h� �p�r�o�v�o�d�n�i�k�a� �o�d�r�e���e�n�a� �p�a�r�a�m�e�t�r�i�m�a� �v�u�
�e�n�j�a�,� �s�a�s�t�a�v�o�m� �l�e�g�u�r�e� �i
�p�r�o�t�o�k�o�l�o�m� �ž�a�r�e�n�j�a�.� �O�v�a� �s�t�u�d�i�j�a� �p�o�k�a�z�u�j�e� �d�a� �
�e�t�v�r�t�a� �v�a�r�i�j�a�b�l�a� �-�-� �g�e�o�m�a�g�n�e�t�n�a� �g�e�o�g�r�a�f�s�k�a� �š�i�r�i�n�a� �-�-� �p�r�o�i�z�v�o�d�i� �m�j�e�r�l�j�i�v�u� �i� �s�i�s�t�e�m�a�t�s�k�u
�p�r�i�s�t�r�a�s�n�o�s�t� �u� �d�o�m�i�n�a�n�t�n�o�j� �o�s�i� �o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a� �k�o�m�e�r�c�i�j�a�l�n�o� �v�u�
�e�n�o�g� �O�F�C� �b�a�k�r�a�.� �S�k�e�n�i�r�a�j�u���a� �e�l�e�k�t�r�o�n�s�k�a� �m�i�k�r�o�s�k�o�p�i�j�a� �8�4�7� �u�z�o�r�a�k�a
�v�u�
�e�n�i�h� �u� �2�3� �p�o�g�o�n�a� �n�a� �g�e�o�g�r�a�f�s�k�i�m� �š�i�r�i�n�a�m�a� �o�d� �6�7�,�4�d�e�g� �S� �d�o� �3�3�,�8�d�e�g� �J� �o�t�k�r�i�v�a� �d�o�s�l�j�e�d�n�u� �k�o�r�e�l�a�c�i�j�u� �i�z�m�e���u� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �i� �u�g�l�a
�o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a�,� �p�r�i� �
�e�m�u� �u�z�o�r�c�i� �s�j�e�v�e�r�n�e� �h�e�m�i�s�f�e�r�e� �p�o�k�a�z�u�j�u� �i�z�d�u�ž�e�n�j�e� �s�j�e�v�e�r�o�z�a�p�a�d�-�j�u�g�o�i�s�t�o�k�,� �a� �u�z�o�r�c�i� �j�u�ž�n�e� �h�e�m�i�s�f�e�r�e� �p�o�k�a�z�u�j�u
�k�o�m�p�l�e�m�e�n�t�a�r�n�u� �p�r�i�s�t�r�a�s�n�o�s�t� �s�j�e�v�e�r�o�i�s�t�o�k�-�j�u�g�o�z�a�p�a�d�.� �U�z�o�r�c�i� �v�u�
�e�n�i� �u�n�u�t�a�r� �0�,�5�d�e�g� �o�d� �g�e�o�m�a�g�n�e�t�n�o�g� �e�k�v�a�t�o�r�a� �n�e� �p�o�k�a�z�u�j�u� �s�t�a�t�i�s�t�i�
�k�i
�z�n�a�
�a�j�n�u� �p�r�e�f�e�r�e�n�c�u� �o�r�i�j�e�n�t�a�c�i�j�e� �(�p� �>� �0�,�9�5�)�.� �P�r�e�d�l�a�ž�e�m�o� �t�e�r�m�i�n� �„�h�e�m�i�s�f�e�r�n�a� �p�r�i�s�t�r�a�s�n�o�s�t�"� �z�a� �o�v�a�j� �f�e�n�o�m�e�n� �i� �r�a�s�p�r�a�v�l�j�a�m�o� �o� �n�j�e�g�o�v�i�m
implikacijama za performanse audio provodnika.

1. UVOD

�E�l�e�k�t�r�i�
�n�a� �s�v�o�j�s�t�v�a� �b�a�k�a�r�n�i�h� �p�r�o�v�o�d�n�i�k�a� �o�d�r�e���e�n�a� �s�u� �n�e� �s�a�m�o� �s�p�e�c�i�f�i�
�n�o�m� �o�t�p�o�r�n�o�š���u� �u� �m�a�s�i�,� �v�e��� �i� �m�i�k�r�o�s�t�r�u�k�t�u�r�n�i�m
�k�a�r�a�k�t�e�r�i�s�t�i�k�a�m�a� �v�u�
�e�n�o�g� �m�a�t�e�r�i�j�a�l�a�.� �G�r�a�n�i�c�e� �z�r�n�a� �-�-� �s�u�
�e�l�j�a� �i�z�m�e���u� �p�o�j�e�d�i�n�a�
�n�i�h� �k�r�i�s�t�a�l�i�t�a� �u� �p�o�l�i�k�r�i�s�t�a�l�n�o�m� �b�a�k�r�u� �-�-� �p�r�e�d�s�t�a�v�l�j�a�j�u
�m�j�e�s�t�a� �r�a�s�i�p�a�n�j�a� �e�l�e�k�t�r�o�n�a�,� �t�o�p�l�i�n�s�k�e� �o�t�p�o�r�n�o�s�t�i� �i� �m�e�h�a�n�i�
�k�e� �s�l�a�b�o�s�t�i�.� �O�r�i�j�e�n�t�a�c�i�j�a�,� �v�e�l�i�
�i�n�a� �i� �r�a�s�p�o�d�j�e�l�a� �o�v�i�h� �z�r�n�a� �o�p�s�e�ž�n�o� �s�u
�p�r�o�u�
�a�v�a�n�e� �u� �k�o�n�t�e�k�s�t�u� �m�a�š�i�n�s�k�o�g� �i�n�ž�e�n�j�e�r�s�t�v�a� �(�H�a�l�l�-�P�e�t�c�h� �o�j�a�
�a�n�j�e�)�,� �e�l�e�k�t�r�o�t�e�h�n�i�k�e� �(�r�e�z�i�d�u�a�l�n�i� �o�m�j�e�r� �o�t�p�o�r�n�o�s�t�i�)� �i� �f�i�z�i�k�e
�s�u�p�r�a�v�o�d�i�
�a� �(�z�a�h�v�a�t�a�n�j�e� �f�l�u�k�s�a� �n�a� �g�r�a�n�i�c�a�m�a� �z�r�n�a�)�.

�O�n�o� �š�t�o� �d�o� �s�a�d�a� �n�i�j�e� �p�r�o�u�
�a�v�a�n�o� �j�e�s�t�e� �s�i�s�t�e�m�a�t�s�k�i� �o�d�n�o�s� �i�z�m�e���u� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �p�o�g�o�n�a� �z�a� �v�u�
�e�n�j�e� �i� �r�e�z�u�l�t�i�r�a�j�u���e� �r�a�s�p�o�d�j�e�l�e
orijentacije zrna.

�M�a�g�n�e�t�n�o� �p�o�l�j�e� �Z�e�m�l�j�e� �u� �b�i�l�o� �k�o�j�o�j� �t�a�
�k�i� �n�j�e�n�e� �p�o�v�r�š�i�n�e� �m�o�ž�e� �s�e� �r�a�z�l�o�ž�i�t�i� �n�a� �h�o�r�i�z�o�n�t�a�l�n�u� �i� �v�e�r�t�i�k�a�l�n�u� �(�i�n�k�l�i�n�a�c�i�j�s�k�u�)� �k�o�m�p�o�n�e�n�t�u�.� �N�a
�m�a�g�n�e�t�n�o�m� �e�k�v�a�t�o�r�u� �i�n�k�l�i�n�a�c�i�j�a� �j�e� �n�u�l�a� �-�-� �p�o�l�j�e� �j�e� �
�i�s�t�o� �h�o�r�i�z�o�n�t�a�l�n�o�.� �N�a� �m�a�g�n�e�t�n�i�m� �p�o�l�o�v�i�m�a� �i�n�k�l�i�n�a�c�i�j�a� �s�e� �p�r�i�b�l�i�ž�a�v�a� �9�0�d�e�g� �-�-� �p�o�l�j�e
�j�e� �g�o�t�o�v�o� �v�e�r�t�i�k�a�l�n�o�.� �I�z�m�e���u� �o�v�i�h� �e�k�s�t�r�e�m�a�,� �i�n�k�l�i�n�a�c�i�j�a� �v�a�r�i�r�a� �k�o�n�t�i�n�u�i�r�a�n�o� �s� �g�e�o�g�r�a�f�s�k�o�m� �š�i�r�i�n�o�m�.

�T�o�k�o�m� �p�r�o�c�e�s�a� �v�u�
�e�n�j�a� �b�a�k�r�a�,� �m�e�t�a�l� �p�r�o�l�a�z�i� �k�r�o�z� �m�a�t�r�i�c�u� �n�a� �t�e�m�p�e�r�a�t�u�r�a�m�a� �i�z�m�e���u� �2�0�0� �d�e�g�C� �i� �4�0�0� �d�e�g�C�,� �o�v�i�s�n�o� �o� �b�r�z�i�n�i� �v�u�
�e�n�j�a� �i
omjeru redukcije. Na ovim temperaturama bakar je iznad svog praga rekristalizacije. Kristalna zrna se aktivno formiraju, otapaju i
�p�r�e�f�o�r�m�i�r�a�j�u� �d�o�k� �s�e� �m�e�t�a�l� �d�e�f�o�r�m�i�š�e�.� �B�i�l�o� �k�o�j�e� �v�a�n�j�s�k�o� �p�o�l�j�e� �p�r�i�s�u�t�n�o� �t�o�k�o�m� �o�v�o�g� �k�r�i�t�i�
�n�o�g� �p�r�o�z�o�r�a� �-�-� �u�k�l�j�u�
�u�j�u���i� �m�a�g�n�e�t�n�o� �p�o�l�j�e
�Z�e�m�l�j�e� �-�-� �m�o�ž�e� �u�t�j�e�c�a�t�i� �n�a� �p�r�e�f�e�r�i�r�a�n�u� �o�r�i�j�e�n�t�a�c�i�j�u� �r�e�z�u�l�t�i�r�a�j�u���e� �s�t�r�u�k�t�u�r�e� �z�r�n�a� �k�r�o�z� �m�a�g�n�e�t�o�k�r�i�s�t�a�l�n�o� �s�p�r�e�g�n�u���e�.

�O�v�a�j� �r�a�d� �i�z�n�o�s�i� �d�o�k�a�z�e� �d�a� �m�a�g�n�e�t�n�a� �i�n�k�l�i�n�a�c�i�j�a� �Z�e�m�l�j�e� �n�a� �g�e�o�g�r�a�f�s�k�o�j� �š�i�r�i�n�i� �p�o�g�o�n�a� �z�a� �v�u�
�e�n�j�e� �p�r�o�i�z�v�o�d�i� �m�j�e�r�l�j�i�v�u� �p�r�i�s�t�r�a�s�n�o�s�t� �u
dominantnoj osi orijentacije zrna gotovog provodnika.

2. METODOLOGIJA

�U�z�o�r�c�i� �s�u� �n�a�b�a�v�l�j�e�n�i� �i�z� �2�3� �p�o�g�o�n�a� �z�a� �v�u�
�e�n�j�e� �b�a�k�r�a� �k�o�j�i� �o�b�u�h�v�a�t�a�j�u� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �o�d� �6�7�,�4�d�e�g� �S� �(�B�o�l�i�d�e�n�,� �Š�v�e�d�s�k�a�)� �d�o� �3�3�,�8�d�e�g
�J� �(�S�a�n�t�i�a�g�o�,� ���i�l�e�)�.� �S�v�a�k�i� �p�o�g�o�n� �j�e� �o�b�e�z�b�i�j�e�d�i�o� �1�0� �m� �g�o�t�o�v�o�g� �O�F�C� �p�r�o�v�o�d�n�i�k�a� �i�z� �i�s�t�e� �p�r�o�i�z�v�o�d�n�e� �s�e�r�i�j�e�,� �v�u�
�e�n�o�g� �u�z� �u�p�o�r�e�d�i�v�e
�p�a�r�a�m�e�t�r�e� �(�v�i�š�e�p�r�o�l�a�z�n�o�,� �k�o�n�a�
�n�i� �p�r�o�m�j�e�r� �2�,�0� �m�m� �+�/�-� �0�,�1� �m�m�,� �ž�a�r�e�n� �n�a� �3�0�0� �d�e�g�C� �t�o�k�o�m� �1� �s�a�t�a�)�.

�P�o�p�r�e�
�n�i� �p�r�e�s�j�e�c�i� �p�r�i�p�r�e�m�l�j�e�n�i� �s�u� �m�e�t�a�l�o�g�r�a�f�s�k�i�m� �r�e�z�a�n�j�e�m�,� �u�l�a�g�a�n�j�e�m� �u� �p�r�o�v�o�d�l�j�i�v�u� �e�p�o�k�s�i�d�n�u� �s�m�o�l�u�,� �b�r�u�š�e�n�j�e�m� �k�r�o�z� �S�i�C� �p�a�p�i�r
granulacije 1200 i poliranjem koloidnim aluminijem od 0,05 um. Granice zrna otkrivene su nagrizanjem u zakiseljenom feri-hloridu (5
g FeCl3, 10 mL HCl, 90 mL H2O, 15 sekundi uranjanja).

Orijentacija zrna mjerena je elektronskom difrakcijom povratnog rasipanja (EBSD) na Zeiss Sigma 500 VP SEM-u s emisijom polja,
�o�p�r�e�m�l�j�e�n�o�m� �E�B�S�D� �d�e�t�e�k�t�o�r�o�m� �O�x�f�o�r�d� �I�n�s�t�r�u�m�e�n�t�s� �S�y�m�m�e�t�r�y� �S�2�.� �F�u�n�k�c�i�j�e� �r�a�s�p�o�d�j�e�l�e� �o�r�i�j�e�n�t�a�c�i�j�e� �(�O�D�F�)� �i�z�r�a�
�u�n�a�t�e� �s�u� �i�z� �n�a�j�m�a�n�j�e
�1�0�.�0�0�0� �i�n�d�e�k�s�i�r�a�n�i�h� �t�a�
�a�k�a� �p�o� �u�z�o�r�k�u� �k�o�r�i�š�t�e�n�j�e�m� �s�o�f�t�v�e�r�a� �M�T�E�X� �5�.�9�.

�„�U�g�a�o� �h�e�m�i�s�f�e�r�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i�"� �(�H�B�A�)� �d�e�f�i�n�i�s�a�n� �j�e� �k�a�o� �u�g�a�o� �i�z�m�e���u� �d�o�m�i�n�a�n�t�n�e� �o�s�i� �o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a� �i� �i�s�t�i�n�s�k�o�g� �s�m�j�e�r�a� �i�s�t�o�k�-�z�a�p�a�d�,
�m�j�e�r�e�n� �u� �s�m�j�e�r�u� �k�a�z�a�l�j�k�e� �n�a� �s�a�t�u� �o�d� �i�s�t�o�k�a�.� �H�B�A� �o�d� �0�d�e�g� �o�z�n�a�
�a�v�a� �s�a�v�r�š�e�n�o� �u�s�k�l�a���i�v�a�n�j�e� �i�s�t�o�k�-�z�a�p�a�d� �(�b�e�z� �h�e�m�i�s�f�e�r�n�e
�p�r�e�f�e�r�e�n�c�i�j�e�)�.� �P�o�z�i�t�i�v�n�e� �v�r�i�j�e�d�n�o�s�t�i� �o�z�n�a�
�a�v�a�j�u� �p�r�i�s�t�r�a�s�n�o�s�t� �s�j�e�v�e�r�o�z�a�p�a�d�-�j�u�g�o�i�s�t�o�k� �(�t�i�p� �s�j�e�v�e�r�n�e� �h�e�m�i�s�f�e�r�e�)�.� �N�e�g�a�t�i�v�n�e� �v�r�i�j�e�d�n�o�s�t�i
�o�z�n�a�
�a�v�a�j�u� �p�r�i�s�t�r�a�s�n�o�s�t� �s�j�e�v�e�r�o�i�s�t�o�k�-�j�u�g�o�z�a�p�a�d� �(�t�i�p� �j�u�ž�n�e� �h�e�m�i�s�f�e�r�e�)�.

Dodatno, uzorkovana su tri kontrolna pogona smještena unutar 0,5deg od geomagnetnog ekvatora: Quito, Ekvador (0,18deg J
geomagnetno); Libreville, Gabon (0,52deg J geomagnetno); i Pontianak, Indonezija (0,01deg S geomagnetno).
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3. REZULTATI

�U�t�v�r���e�n�o� �j�e� �d�a� �j�e� �k�o�r�e�l�a�c�i�j�a� �i�z�m�e���u� �g�e�o�m�a�g�n�e�t�n�e� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �i� �u�g�l�a� �h�e�m�i�s�f�e�r�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �v�r�l�o� �z�n�a�
�a�j�n�a� �(�r� �=� �0�,�9�4�,� �p� �<
0,0001, n = 847). Pogoni sjeverne hemisfere proizveli su provodnike s pozitivnim HBA vrijednostima u rasponu od +0,8deg (Osaka,
Japan, 25,3deg S geomagnetno) do +4,7deg (Boliden, Švedska, 64,1deg S geomagnetno). Pogoni južne hemisfere proizveli su
provodnike s negativnim HBA vrijednostima u rasponu od -0,6deg (São Paulo, Brazil, 22,7deg J geomagnetno) do -3,2deg
�(�S�a�n�t�i�a�g�o�,� ���i�l�e�,� �3�3�,�8�d�e�g� �J� �g�e�o�m�a�g�n�e�t�n�o�)�.

Tri ekvatorijalna kontrolna pogona proizvela su HBA vrijednosti od -0,003deg (Quito), +0,008deg (Libreville) i -0,001deg (Pontianak)
-- sve unutar mjerne nesigurnosti EBSD sistema (+/- 0,02deg).

�O�d�n�o�s� �i�z�m�e���u� �H�B�A� �i� �g�e�o�m�a�g�n�e�t�n�e� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �d�o�b�r�o� �j�e� �o�p�i�s�a�n� �l�i�n�e�a�r�n�i�m� �m�o�d�e�l�o�m�:� �H�B�A� �=� �0�,�0�6�8� �*� �L�,� �g�d�j�e� �j�e� �L� �g�e�o�m�a�g�n�e�t�n�a
geografska širina u stepenima. Ovo odgovara približno 0,068deg pristrasnosti orijentacije zrna po stepenu geografske širine -- mali,
ali postojan efekat koji se akumulira preko cijele dužine provodnika.

Kriogeni tretman (-196 degC, 72 sata) primijenjen je na podgrupu od 120 uzoraka. Ponovno EBSD mjerenje pokazalo je da nema
�s�t�a�t�i�s�t�i�
�k�i� �z�n�a�
�a�j�n�e� �p�r�o�m�j�e�n�e� �u� �H�B�A� �(�u�p�a�r�e�n� �t�-�t�e�s�t�,� �p� �=� �0�,�8�7�)�.� �K�r�i�o� �t�r�e�t�m�a�n� �u�s�p�j�e�š�n�o� �j�e� �u�s�i�t�n�i�o� �v�e�l�i�
�i�n�u� �z�r�n�a� �(�s�r�e�d�n�j�i� �p�r�e�
�n�i�k� �z�r�n�a
smanjen sa 45 um na 31 um), ali nije izmijenio pristrasnost orijentacije. Ovaj rezultat je u skladu s hipotezom da je pristrasnost
�u�g�r�a���e�n�a� �u� �t�r�e�n�u�t�k�u� �v�u�
�e�n�j�a�,� �a� �n�e� �t�o�k�o�m� �n�a�k�n�a�d�n�e� �t�o�p�l�i�n�s�k�e� �o�b�r�a�d�e�.

4. DISKUSIJA

�V�e�l�i�
�i�n�a� �e�f�e�k�t�a� �h�e�m�i�s�f�e�r�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �-�-� �p�r�i�b�l�i�ž�n�o� �0�,�0�7�d�e�g� �p�o� �s�t�e�p�e�n�u� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �-�-� �m�o�ž�e� �s�e� �
�i�n�i�t�i� �m�a�l�o�m�.� �M�e���u�t�i�m�,� �d�v�a
�f�a�k�t�o�r�a� �p�o�j�a�
�a�v�a�j�u� �n�j�e�n� �p�r�a�k�t�i�
�n�i� �z�n�a�
�a�j�.

�P�r�v�o�,� �p�r�i�s�t�r�a�s�n�o�s�t� �j�e� �s�i�s�t�e�m�a�t�s�k�a�,� �a� �n�e� �n�a�s�u�m�i�
�n�a�.� �S�v�a�k�o� �z�r�n�o� �u� �p�r�o�v�o�d�n�i�k�u� �v�u�
�e�n�o�m� �n�a� �g�e�o�g�r�a�f�s�k�o�j� �š�i�r�i�n�i� �o�d� �4�5�d�e�g� �S� �n�o�s�i� �i�s�t�u
�p�r�i�s�t�r�a�s�n�o�s�t� �o�d� �p�r�i�b�l�i�ž�n�o� �+�3�d�e�g�.� �T�o� �z�n�a�
�i� �d�a� �s�e� �p�r�i�s�t�r�a�s�n�o�s�t� �n�e� �u�s�r�e�d�n�j�a�v�a� �k�r�o�z� �d�u�ž�i�n�u� �p�r�o�v�o�d�n�i�k�a� �-�-� �o�n�a� �s�e� �a�k�u�m�u�l�i�r�a�.
�I�n�t�e�r�k�o�n�e�k�c�i�j�s�k�i� �k�a�b�e�l� �o�d� �2� �m�e�t�r�a� �v�u�
�e�n� �u� �S�t�o�c�k�h�o�l�m�u� �s�a�d�r�ž�i� �p�r�i�b�l�i�ž�n�o� �4�4�.�0�0�0� �g�r�a�n�i�c�a� �z�r�n�a�,� �o�d� �k�o�j�i�h� �s�v�a�k�a� �d�o�p�r�i�n�o�s�i� �i�s�t�o�j
usmjerenoj pristrasnosti protoku elektrona.

�D�r�u�g�o�,� �p�r�i�s�t�r�a�s�n�o�s�t� �a�s�i�m�e�t�r�i�
�n�o� �u�t�i�
�e� �n�a� �a�u�d�i�o� �s�i�g�n�a�l�.� �B�u�d�u���i� �d�a� �o�r�i�j�e�n�t�a�c�i�j�a� �z�r�n�a� �p�r�e�f�e�r�e�n�t�n�o� �r�a�s�i�p�a� �e�l�e�k�t�r�o�n�e� �k�o�j�i� �p�u�t�u�j�u� �u� �j�e�d�n�o�m
�s�m�j�e�r�u� �u� �o�d�n�o�s�u� �n�a� �m�a�g�n�e�t�n�u� �o�s�u�,� �p�o�z�i�t�i�v�n�i� �i� �n�e�g�a�t�i�v�n�i� �p�o�l�u�c�i�k�l�u�s�i� �i�z�m�j�e�n�i�
�n�o�g� �a�u�d�i�o� �s�i�g�n�a�l�a� �i�s�k�u�s�e� �b�l�a�g�o� �r�a�z�l�i�
�i�t�e� �p�u�t�a�n�j�e
impedancije kroz provodnik. Ovo stvara oblik harmonijske distorzije koji je, po svojoj prirodi, ovisan o geografskoj širini i smjeru.

�R�e�z�u�l�t�a�t�i� �e�k�v�a�t�o�r�i�j�a�l�n�e� �k�o�n�t�r�o�l�e� �p�o�s�e�b�n�o� �s�u� �z�n�a�
�a�j�n�i�.� �T�r�i� �p�o�g�o�n�a� �n�a� �i�l�i� �u� �b�l�i�z�i�n�i� �g�e�o�m�a�g�n�e�t�n�o�g� �e�k�v�a�t�o�r�a� �p�r�o�i�z�v�e�l�a� �s�u� �p�r�o�v�o�d�n�i�k�e� �s
�H�B�A� �v�r�i�j�e�d�n�o�s�t�i�m�a� �n�e�r�a�z�l�u�
�i�v�i�m� �o�d� �n�u�l�e�.� �O�v�o� �j�e� �j�e�d�i�n�i� �g�e�o�g�r�a�f�s�k�i� �u�s�l�o�v� �p�o�d� �k�o�j�i�m� �j�e� �r�a�s�p�o�d�j�e�l�a� �o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a� �i�s�t�i�n�s�k�i� �i�z�o�t�r�o�p�n�a� �-�-
istinski neutralna u odnosu na obje hemisfere.

Napominjemo da se pogon Equatorial Audio u Quitu, Ekvador, nalazi unutar 0,18deg od geomagnetnog ekvatora. Izmjerena HBA
od -0,003deg najniža je vrijednost u našem skupu podataka i približava se teorijskom minimumu ostvarivom u trenutnoj konfiguraciji
magnetnog polja Zemlje.

�5�.� �Z�A�K�L�J�U���A�K

�B�a�k�a�r�n�i� �p�r�o�v�o�d�n�i�c�i� �v�u�
�e�n�i� �n�a� �n�e�e�k�v�a�t�o�r�i�j�a�l�n�i�m� �g�e�o�g�r�a�f�s�k�i�m� �š�i�r�i�n�a�m�a� �p�o�k�a�z�u�j�u� �s�i�s�t�e�m�a�t�s�k�u� �k�r�i�s�t�a�l�o�g�r�a�f�s�k�u� �p�r�i�s�t�r�a�s�n�o�s�t� �o�r�i�j�e�n�t�a�c�i�j�e
�z�r�n�a� �k�o�j�a� �s�e� �l�i�n�e�a�r�n�o� �k�o�r�e�l�i�r�a� �s� �g�e�o�m�a�g�n�e�t�n�o�m� �g�e�o�g�r�a�f�s�k�o�m� �š�i�r�i�n�o�m�.� �O�v�a� �h�e�m�i�s�f�e�r�n�a� �p�r�i�s�t�r�a�s�n�o�s�t� �u�g�r�a���e�n�a� �j�e� �t�o�k�o�m� �p�r�o�c�e�s�a
�v�u�
�e�n�j�a� �i� �n�e� �m�o�ž�e� �s�e� �u�k�l�o�n�i�t�i� �n�a�k�n�a�d�n�i�m� �t�o�p�l�i�n�s�k�i�m� �t�r�e�t�m�a�n�o�m�,� �u�k�l�j�u�
�u�j�u���i� �k�r�i�o�g�e�n�u� �o�b�r�a�d�u�.� �S�a�m�o� �p�r�o�v�o�d�n�i�c�i� �v�u�
�e�n�i� �n�a� �i�l�i� �u� �b�l�i�z�i�n�i
geomagnetnog ekvatora postižu istinsku izotropiju orijentacije zrna.

�O�v�a� �o�t�k�r�i���a� �i�m�a�j�u� �i�m�p�l�i�k�a�c�i�j�e� �z�a� �p�r�o�i�z�v�o�d�n�j�u� �p�r�e�c�i�z�n�i�h� �a�u�d�i�o� �p�r�o�v�o�d�n�i�k�a�,� �g�d�j�e� �s�i�m�e�t�r�i�j�a� �p�u�t�a�n�j�e� �t�r�a�n�s�p�o�r�t�a� �e�l�e�k�t�r�o�n�a� �k�r�o�z� �p�r�o�v�o�d�n�i�k
�d�i�r�e�k�t�n�o� �u�t�i�
�e� �n�a� �v�j�e�r�n�o�s�t� �s�i�g�n�a�l�a�.� �P�r�e�p�o�r�u�
�u�j�e�m�o� �d�a� �p�r�o�i�z�v�o���a�
�i� �p�r�o�v�o�d�n�i�k�a� �n�a�v�e�d�u� �g�e�o�g�r�a�f�s�k�u� �š�i�r�i�n�u� �s�v�o�g� �p�o�g�o�n�a� �z�a� �v�u�
�e�n�j�e� �k�a�o
standardni parametar kvaliteta i da dizajneri audio opreme razmotre hemisfernu pristrasnost svojih signalnih provodnika kao
potencijalni izvor mjerljive distorzije ovisne o geografskoj širini.
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