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Apstrakt
�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� �k�o�n�v�e�n�c�i�o�n�a�l�n�o� �s�e� �s�m�a�t�r�a� �o�d�r�e���e�n�o�m� �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� �p�r�o�m�e�n�l�j�i�v�a� �-�-� �g�e�o�m�a�g�n�e�t�s�k�a� �š�i�r�i�n�a� �-�-� �p�r�o�i�z�v�o�d�i� �m�e�r�l�j�i�v� �i� �s�i�s�t�e�m�a�t�i�
�a�n� �b�i�a�s� �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�s�t�r�o�j�e�n�j�a� �n�a� �š�i�r�i�n�a�m�a
�o�d� �6�7�,�4�d�e�g� �N� �d�o� �3�3�,�8�d�e�g� �S� �o�t�k�r�i�v�a� �d�o�s�l�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�a� �S�e�v�e�r�n�e
hemisfere pokazuju izduženje severozapad-jugoistok, a uzorci sa Južne hemisfere komplementarni bias severoistok-jugozapad. Uzorci
�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�s�k�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�i�j�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
„hemisferski bias" za ovaj fenomen i razmatramo njegove implikacije 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� �z�a�p�r�e�m�i�n�s�k�o�m� �o�t�p�o�r�n�o�š���u� �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� �-�-� �i�n�t�e�r�f�e�j�s�i� �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�e�s�t�a� �r�a�s�e�j�a�n�j�a
�e�l�e�k�t�r�o�n�a�,� �t�e�r�m�i�
�k�o�g� �o�t�p�o�r�a� �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�e�l�a� �o�v�i�h� �z�r�n�a� �d�e�t�a�l�j�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�t�v�a� �(�H�a�l�l�-�P�e�t�c�h� �o�j�a�
�a�v�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�d�n�o�s� �o�t�p�o�r�n�o�s�t�i�)� �i� �f�i�z�i�k�e� �s�u�p�e�r�p�r�o�v�o�d�n�i�k�a� �(�v�e�z�i�v�a�n�j�e� �f�l�u�k�s�a� �n�a
granicama zrna).

�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�s�t�r�o�j�e�n�j�a� �z�a� �v�u�
�e�n�j�e� �i� �r�e�z�u�l�t�u�j�u���e� �r�a�s�p�o�d�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�o�n�a�)� �k�o�m�p�o�n�e�n�t�u�.� �N�a
�m�a�g�n�e�t�s�k�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�s�k�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� �s�e� �k�o�n�t�i�n�u�i�r�a�n�o� �m�e�n�j�a� �s�a� �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�,� �u� �z�a�v�i�s�n�o�s�t�i� �o�d� �b�r�z�i�n�e
�v�u�
�e�n�j�a� �i� �o�d�n�o�s�a� �r�e�d�u�k�c�i�j�e�.� �N�a� �o�v�i�m� �t�e�m�p�e�r�a�t�u�r�a�m�a�,� �b�a�k�a�r� �j�e� �i�z�n�a�d� �s�v�o�g� �p�r�a�g�a� �r�e�k�r�i�s�t�a�l�i�z�a�c�i�j�e�.� �K�r�i�s�t�a�l�n�a� �z�r�n�a� �s�e� �a�k�t�i�v�n�o� �f�o�r�m�i�r�a�j�u�,
�r�a�s�t�v�a�r�a�j�u� �i� �p�o�n�o�v�o� �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� �s�p�o�l�j�a�š�n�j�e� �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�i�c�a�t�i� �n�a� �p�o�ž�e�l�j�n�u� �o�r�i�j�e�n�t�a�c�i�j�u� �r�e�z�u�l�t�u�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� �p�r�e�d�s�t�a�v�l�j�a� �d�o�k�a�z�e� �d�a� �m�a�g�n�e�t�s�k�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�s�t�r�o�j�e�n�j�a� �z�a� �v�u�
�e�n�j�e� �p�r�o�i�z�v�o�d�i� �m�e�r�l�j�i�v� �b�i�a�s� �u
dominantnoj osi orijentacije zrna gotovog provodnika.

2. METODOLOGIJA

�U�z�o�r�c�i� �s�u� �p�r�i�b�a�v�l�j�e�n�i� �i�z� �2�3� �p�o�s�t�r�o�j�e�n�j�a� �z�a� �v�u�
�e�n�j�e� �b�a�k�r�a� �k�o�j�a� �s�e� �p�r�o�s�t�i�r�u� �p�o� �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� �N� �(�B�o�l�i�d�e�n�,� �Š�v�e�d�s�k�a�)
�d�o� �3�3�,�8�d�e�g� �S� �(�S�a�n�t�j�a�g�o�,� ���i�l�e�)�.� �S�v�a�k�o� �p�o�s�t�r�o�j�e�n�j�e� �j�e� �o�b�e�z�b�e�d�i�l�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
uporedive parametre (više prolaza, finalni promer 2,0 mm +/- 0,1 mm, žaren na 300degC tokom 1 sata).

�P�o�p�r�e�
�n�i� �p�r�e�s�e�c�i� �s�u� �p�r�i�p�r�e�m�l�j�e�n�i� �m�e�t�a�l�o�g�r�a�f�s�k�i�m� �s�e�
�e�n�j�e�m�,� �u�g�l�a�v�l�j�i�v�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� �m�a�s�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 koloidnom aluminom od 0,05 um. Granice zrna su otkrivene nagrizanjem u zakišeljenom feri-hloridu
(5 g FeCl3, 10 mL HCl, 90 mL H2O, potapanje 15 sekundi).

Orijentacija zrna merena je elektronskom difrakcijom povratno rasejanih elektrona (EBSD) na Zeiss Sigma 500 VP SEM-u sa
�e�m�i�s�i�j�o�m� �p�o�l�j�a�,� �o�p�r�e�m�l�j�e�n�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� �E�B�S�D� �d�e�t�e�k�t�o�r�o�m�.� �F�u�n�k�c�i�j�e� �r�a�s�p�o�d�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���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�s�k�o�g� �b�i�a�s�a�"� �(�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�e� �o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a� �i� �p�r�a�v�o�g� �s�m�e�r�a� �i�s�t�o�k�-�z�a�p�a�d�,
�m�e�r�e�n� �u� �s�m�e�r�u� �k�r�e�t�a�n�j�a� �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� �p�o�r�a�v�n�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�s�k�e
�p�r�e�f�e�r�e�n�c�i�j�e�)�.� �P�o�z�i�t�i�v�n�e� �v�r�e�d�n�o�s�t�i� �o�z�n�a�
�a�v�a�j�u� �b�i�a�s� �s�e�v�e�r�o�z�a�p�a�d�-�j�u�g�o�i�s�t�o�k� �(�t�i�p� �S�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�e�d�n�o�s�t�i� �o�z�n�a�
�a�v�a�j�u
bias severoistok-jugozapad (tip Južne hemisfere).

Pored toga, uzorkovana su tri kontrolna postrojenja smeštena unutar 0,5deg od geomagnetskog ekvatora: Kito, Ekvador (0,18deg S
geomagnetski); Librevil, Gabon (0,52deg S geomagnetski); i Pontijanak, Indonezija (0,01deg N geomagnetski).
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3. REZULTATI

�K�o�r�e�l�a�c�i�j�a� �i�z�m�e���u� �g�e�o�m�a�g�n�e�t�s�k�e� �š�i�r�i�n�e� �i� �u�g�l�a� �h�e�m�i�s�f�e�r�s�k�o�g� �b�i�a�s�a� �p�o�k�a�z�a�l�a� �s�e� �k�a�o� �i�z�u�z�e�t�n�o� �z�n�a�
�a�j�n�a� �(�r� �=� �0�,�9�4�,� �p� �<� �0�,�0�0�0�1�,� �n� �=
847). Postrojenja Severne hemisfere proizvela su provodnike sa pozitivnim HBA vrednostima u rasponu od +0,8deg (Osaka, Japan,
25,3deg N geomagnetski) do +4,7deg (Boliden, Švedska, 64,1deg N geomagnetski). Postrojenja Južne hemisfere proizvela su
provodnike sa negativnim HBA vrednostima u rasponu od -0,6deg (Sao Paulo, Brazil, 22,7deg S geomagnetski) do -3,2deg
�(�S�a�n�t�j�a�g�o�,� ���i�l�e�,� �3�3�,�8�d�e�g� �S� �g�e�o�m�a�g�n�e�t�s�k�i�)�.

Tri ekvatorijalna kontrolna postrojenja proizvela su HBA vrednosti od -0,003deg (Kito), +0,008deg (Librevil) i -0,001deg (Pontijanak)
-- sve unutar merne 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�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�e� �j�e� �L� �g�e�o�m�a�g�n�e�t�s�k�a� �š�i�r�i�n�a� �u
stepenima. To odgovara približno 0,068deg biasa orijentacije zrna po stepenu geografske širine -- mali ali postojan efekat koji se
akumulira duž cele dužine provodnika.

�K�r�i�o�g�e�n�i� �t�r�e�t�m�a�n� �(�-�1�9�6�d�e�g�C�,� �7�2� �s�a�t�a�)� �p�r�i�m�e�n�j�e�n� �j�e� �n�a� �p�o�d�s�k�u�p� �o�d� �1�2�0� �u�z�o�r�a�k�a�.� �P�o�n�o�v�l�j�e�n�o� �E�B�S�D� �m�e�r�e�n�j�e� �n�i�j�e� �p�o�k�a�z�a�l�o� �s�t�a�t�i�s�t�i�
�k�i
�z�n�a�
�a�j�n�u� �p�r�o�m�e�n�u� �u� �H�B�A� �(�u�p�a�r�e�n�o�s�t� �t�-�t�e�s�t�,� �p� �=� �0�,�8�7�)�.� �K�r�i�o�g�e�n�i� �t�r�e�t�m�a�n� �j�e� �u�s�p�e�š�n�o� �s�m�a�n�j�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
�s�m�a�n�j�e�n� �s�a� �4�5� �u�m� �n�a� �3�1� �u�m�)�,� �a�l�i� �n�i�j�e� �p�r�o�m�e�n�i�o� �b�i�a�s� �o�r�i�j�e�n�t�a�c�i�j�e�.� �O�v�a�j� �r�e�z�u�l�t�a�t� �j�e� �u� �s�k�l�a�d�u� �s�a� �h�i�p�o�t�e�z�o�m� �d�a� �j�e� �b�i�a�s� �u�g�r�a���e�n� �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�e�r�m�i�
�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�s�k�o�g� �b�i�a�s�a� �-�-� �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� �i�z�g�l�e�d�a�t�i� �m�a�l�a�.� �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�,� �b�i�a�s� �j�e� �s�i�s�t�e�m�a�t�s�k�i�,� �a� �n�e� �s�l�u�
�a�j�a�n�.� �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� �N� �n�o�s�i� �i�s�t�i� �b�i�a�s� �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� �b�i�a�s� �n�e� �u�s�r�e�d�n�j�a�v�a� �d�u�ž� �d�u�ž�i�n�e� �p�r�o�v�o�d�n�i�k�a� �-�-� �o�n� �s�e� �a�k�u�m�u�l�i�r�a�.� �I�n�t�e�r�k�o�n�e�k�t� �k�a�b�l� �o�d� �2� �m�e�t�r�a� �v�u�
�e�n� �u
Stokholmu sadrži približno 44.000 granica zrna, od kojih svaka doprinosi istom direkcionalnom biasu protoku elektrona.

�D�r�u�g�o�,� �b�i�a�s� �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�.� �P�o�š�t�o� �o�r�i�j�e�n�t�a�c�i�j�a� �z�r�n�a� �p�r�e�f�e�r�e�n�c�i�j�a�l�n�o� �r�a�s�e�j�e� �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�e�r�u� �u
�o�d�n�o�s�u� �n�a� �m�a�g�n�e�t�s�k�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� �n�a�i�z�m�e�n�i�
�n�o�g� �a�u�d�i�o� �s�i�g�n�a�l�a� �d�o�ž�i�v�l�j�a�v�a�j�u� �n�e�z�n�a�t�n�o� �r�a�z�l�i�
�i�t�e� �p�u�t�a�n�j�e
�i�m�p�e�d�a�n�s�e� �k�r�o�z� �p�r�o�v�o�d�n�i�k�.� �T�o� �s�t�v�a�r�a� �o�b�l�i�k� �h�a�r�m�o�n�i�j�s�k�o�g� �i�z�o�b�l�i�
�e�n�j�a� �k�o�j�i� �j�e�,� �p�o� �s�v�o�j�o�j� �p�r�i�r�o�d�i�,� �z�a�v�i�s�a�n� �o�d� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e� �i� �s�m�e�r�a�.

�R�e�z�u�l�t�a�t�i� �e�k�v�a�t�o�r�i�j�a�l�n�i�h� �k�o�n�t�r�o�l�a� �p�o�s�e�b�n�o� �s�u� �z�n�a�
�a�j�n�i�.� �T�r�i� �p�o�s�t�r�o�j�e�n�j�a� �n�a� �i�l�i� �b�l�i�z�u� �g�e�o�m�a�g�n�e�t�s�k�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�a
HBA vrednostima koje se ne razlikuju od nule. Ovo je jedini geografski uslov pod kojim je raspodela orijentacije zrna istinski
izotropna -- istinski neutralna u odnosu na obe hemisfere.

Napominjemo da se postrojenje Equatorial Audio u Kitu, Ekvador, nalazi unutar 0,18deg od geomagnetskog ekvatora. Izmerena
HBA od -0,003deg najniža je vrednost 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�i� �k�r�i�s�t�a�l�o�g�r�a�f�s�k�i� �b�i�a�s� �o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a� �k�o�j�i
�s�e� �l�i�n�e�a�r�n�o� �k�o�r�e�l�i�r�a� �s�a� �g�e�o�m�a�g�n�e�t�s�k�o�m� �š�i�r�i�n�o�m�.� �O�v�a�j� �h�e�m�i�s�f�e�r�s�k�i� �b�i�a�s� �u�g�r�a���e�n� �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�e�r�m�i�
�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� �b�l�i�z�u� �g�e�o�m�a�g�n�e�t�s�k�o�g� �e�k�v�a�t�o�r�a� �p�o�s�t�i�ž�u
istinsku izotropiju orijentacije zrna.

Ovi nalazi imaju implikacije za proizvodnju preciznih audio provodnika, gde simetrija putanje transporta elektrona kroz provodnik
�d�i�r�e�k�t�n�o� �u�t�i�
�e� �n�a� �v�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�s�t�r�o�j�e�n�j�a� �z�a� �v�u�
�e�n�j�e
kao standardni parametar kvaliteta i da projektanti audio opreme razmotre hemisferski bias svojih signalnih provodnika kao
potencijalni izvor merljive distorzije zavisne od geografske širine.
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