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Sažetak
Predstavljamo tehniku spajanja provodnika koja postiže magnetnu neutralnost spajanjem bakarnih provodnika sjeverne i južne hemisfere na
�g�e�o�m�a�g�n�e�t�n�o�m� �e�k�v�a�t�o�r�u�.� �E�k�v�a�t�o�r�i�j�a�l�n�i� �s�p�o�j� �i�s�k�o�r�i�š�t�a�v�a� �k�o�m�p�l�e�m�e�n�t�a�r�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �o�r�i�j�e�n�t�a�c�i�j�e� �z�r�n�a� �p�r�o�v�o�d�n�i�k�a� �v�u�
�e�n�i�h� �u� �s�u�p�r�o�t�n�i�m
�h�e�m�i�s�f�e�r�a�m�a�:� �k�a�d�a� �s�e� �s�p�o�j�e� �n�a� �p�r�e�c�i�z�n�o� �e�k�v�a�t�o�r�i�j�a�l�n�o�j� �s�r�e�d�i�š�n�j�o�j� �t�a�
�k�i�,� �p�r�i�s�t�r�a�s�n�o�s�t�i� �s�e� �p�o�n�i�š�t�a�v�a�j�u� �k�r�o�z� �c�i�j�e�l�u� �d�u�ž�i�n�u� �r�e�z�u�l�t�i�r�a�j�u���e�g
�p�r�o�v�o�d�n�i�k�a�.� �P�l�a�z�m�a�-�l�u�
�n�o� �z�a�v�a�r�i�v�a�n�j�e� �n�a� �0�,�0�0�0�0�d�e�g� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e�,� �i�z�v�e�d�e�n�o� �n�a� �p�o�m�o�r�s�k�o�j� �p�l�a�t�f�o�r�m�i� �s�t�a�b�i�l�i�z�o�v�a�n�o�j� �G�P�S�-�o�m�,� �p�r�o�i�z�v�o�d�i
�z�o�n�u� �s�p�a�j�a�n�j�a� �o�d� �p�r�i�b�l�i�ž�n�o� �2�0�0� �u�m� �u� �k�o�j�o�j� �o�r�i�j�e�n�t�a�c�i�j�a� �z�r�n�a� �p�r�e�l�a�z�i� �s�a� �s�j�e�v�e�r�n�o�g� �t�i�p�a� �n�a� �j�u�ž�n�i� �k�r�o�z� �p�o�d�r�u�
�j�e� �i�s�t�i�n�s�k�e� �i�z�o�t�r�o�p�i�j�e�.� �P�r�o�v�o�d�n�i�c�i
�s�p�o�j�e�n�i� �o�v�o�m� �m�e�t�o�d�o�m� �p�o�k�a�z�u�j�u� �u�g�l�o�v�e� �h�e�m�i�s�f�e�r�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �i�s�p�o�d� �0�,�0�0�0�0�1�d�e�g� �-�-� �t�r�i� �r�e�d�a� �v�e�l�i�
�i�n�e� �n�i�ž�e� �o�d� �n�a�j�b�o�l�j�e�g� �j�e�d�n�o�h�e�m�i�s�f�e�r�n�o�g
�v�u�
�e�n�o�g� �p�r�o�v�o�d�n�i�k�a� �i� �p�r�i�b�l�i�ž�a�v�a�j�u���i� �s�e� �m�j�e�r�n�o�m� �p�r�a�g�u� �t�r�e�n�u�t�n�e� �S�Q�U�I�D� �m�a�g�n�e�t�o�m�e�t�r�i�j�e�.

1. UVOD

�N�a�š� �p�r�e�t�h�o�d�n�i� �r�a�d� �(�F�e�r�r�o� �&� �P�a�r�k�,� �2�0�2�0�)� �u�s�t�a�n�o�v�i�o� �j�e� �d�a� �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� �n�o�s�e
�s�i�s�t�e�m�a�t�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� �p�r�o�p�o�r�c�i�o�n�a�l�n�u� �g�e�o�m�a�g�n�e�t�n�o�j� �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�v�o�d�n�i�c�i� �s�j�e�v�e�r�n�e
�h�e�m�i�s�f�e�r�e� �n�o�s�e� �p�o�z�i�t�i�v�n�u� �p�r�i�s�t�r�a�s�n�o�s�t�;� �p�r�o�v�o�d�n�i�c�i� �j�u�ž�n�e� �h�e�m�i�s�f�e�r�e� �n�o�s�e� �n�e�g�a�t�i�v�n�u� �p�r�i�s�t�r�a�s�n�o�s�t� �u�p�o�r�e�d�i�v�e� �v�e�l�i�
�i�n�e�.� �P�r�i�s�t�r�a�s�n�o�s�t� �j�e
�u�g�r�a���e�n�a� �u� �t�r�e�n�u�t�k�u� �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�o�m� �o�b�r�a�d�o�m�.

�O�v�o� �p�r�e�d�s�t�a�v�l�j�a� �p�r�o�i�z�v�o�d�n�i� �i�z�a�z�o�v�:� �k�a�k�o� �p�r�o�i�z�v�e�s�t�i� �p�r�o�v�o�d�n�i�k� �s� �n�u�l�t�o�m� �h�e�m�i�s�f�e�r�n�o�m� �p�r�i�s�t�r�a�s�n�o�š���u� �k�a�d�a� �j�e� �d�o�s�t�u�p�a�n� �s�i�r�o�v�i� �m�a�t�e�r�i�j�a�l
�i�n�h�e�r�e�n�t�n�o� �p�r�i�s�t�r�a�s�a�n�.� �V�u�
�e�n�j�e� �n�a� �e�k�v�a�t�o�r�u� �j�e� �j�e�d�n�o� �r�j�e�š�e�n�j�e�,� �a�l�i� �e�k�v�a�t�o�r�i�j�a�l�n�i� �p�o�g�o�n�i� �z�a� �v�u�
�e�n�j�e� �s�u� �r�i�j�e�t�k�i�,� �a� �r�e�z�u�l�t�i�r�a�j�u���i� �p�r�o�v�o�d�n�i�k�,
�i�a�k�o� �i�z�v�r�s�t�a�n�,� �i� �d�a�l�j�e� �n�o�s�i� �r�e�z�i�d�u�a�l�n�u� �p�r�i�s�t�r�a�s�n�o�s�t� �s�p�e�c�i�f�i�
�n�e� �e�k�v�a�t�o�r�i�j�a�l�n�e� �l�o�k�a�c�i�j�e� �(�o�b�i�
�n�o� �<� �0�,�0�1�d�e�g�)�.

Predlažemo alternativni pristup: umjesto izbjegavanja pristrasnosti, mi je poništavamo. Spajanjem provodnika sjeverne hemisfere s
�p�r�o�v�o�d�n�i�k�o�m� �j�u�ž�n�e� �h�e�m�i�s�f�e�r�e� �n�a� �g�e�o�m�a�g�n�e�t�n�o�m� �e�k�v�a�t�o�r�u� �s�t�v�a�r�a�m�o� �k�o�m�p�o�z�i�t�n�i� �p�r�o�v�o�d�n�i�k� �
�i�j�e� �s�e� �s�u�p�r�o�t�n�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �p�r�e�c�i�z�n�o
poništavaju kroz cijelu njegovu dužinu.

2. PROTOKOL SPAJANJA

�E�k�v�a�t�o�r�i�j�a�l�n�i� �s�p�o�j� �i�z�v�o�d�i� �s�e� �n�a� �b�r�o�d�u� �E�A�V� �N�e�u�t�r�a�l�i�t�y�,� �i�s�t�r�a�ž�i�v�a�
�k�o�m� �p�l�o�v�i�l�u� �o�d� �2�8� �m�e�t�a�r�a� �o�p�r�e�m�l�j�e�n�o�m� �T�r�i�m�b�l�e� �R�1�2�i� �G�N�S�S
�p�r�i�j�e�m�n�i�k�o�m� �k�o�j�i� �p�r�u�ž�a� �c�e�n�t�i�m�e�t�a�r�s�k�u� �t�a�
�n�o�s�t� �p�o�z�i�c�i�o�n�i�r�a�n�j�a�.� �P�l�o�v�i�l�o� �s�e� �s�t�a�c�i�o�n�i�r�a� �n�a� �0�,�0�0�0�0�d�e�g� �+�/�-� �0�,�0�0�0�1�d�e�g� �g�e�o�m�a�g�n�e�t�n�e
geografske širine u Tihom okeanu, približno 28 km zapadno od ekvadorske obale, gdje geomagnetni ekvator prelazi geografski
ekvator unutar 0,2deg.

�D�v�a� �k�r�a�j�a� �p�r�o�v�o�d�n�i�k�a� �-�-� �j�e�d�a�n� �v�u�
�e�n� �i�z� �š�v�e�d�s�k�o�g� �b�a�k�r�a� �(�H�B�A�:� �+�4�,�2�d�e�g�,� �p�o�g�o�n� �B�o�l�i�d�e�n�,� �6�4�,�1�d�e�g� �S�)� �i� �j�e�d�a�n� �i�z� �
�i�l�e�a�n�s�k�o�g� �b�a�k�r�a
�(�H�B�A�:� �-�3�,�8�d�e�g�,� �p�o�g�o�n� �S�a�n�t�i�a�g�o�,� �3�3�,�8�d�e�g� �J�)� �-�-� �p�o�s�t�a�v�l�j�a�j�u� �s�e� �u� �p�r�e�c�i�z�n�e� �s�t�e�z�a�l�j�k�e� �m�o�n�t�i�r�a�n�e� �n�a� �o�p�t�i�
�k�u� �k�l�u�p�u� �i�z�o�l�o�v�a�n�u� �o�d� �v�i�b�r�a�c�i�j�a�.
Sistem laserskog poravnanja s dvije ose osigurava da su krajevi provodnika koaksijalni unutar 5 um.

�S�p�o�j� �s�e� �i�z�v�o�d�i� �p�o�m�o���u� �s�i�s�t�e�m�a� �m�i�k�r�o�-�p�l�a�z�m�a�-�l�u�
�n�o�g� �z�a�v�a�r�i�v�a�n�j�a� �(�S�e�c�h�e�r�o�n� �P�l�a�s�m�a�f�i�x� �5�0�i�)� �s�a� �s�l�j�e�d�e���i�m� �p�a�r�a�m�e�t�r�i�m�a�:� �s�t�r�u�j�a� �l�u�k�a
2,8 A, protok plazma plina 0,3 L/min (argon 5.0), protok zaštitnog plina 8,0 L/min (argon 5.0), razmak luka 0,5 mm, trajanje zavara
�1�8�0� �m�s�.� �R�e�z�u�l�t�i�r�a�j�u���a� �z�o�n�a� �s�p�a�j�a�n�j�a� �š�i�r�o�k�a� �j�e� �p�r�i�b�l�i�ž�n�o� �2�0�0� �u�m� �-�-� �u�s�k�a� �p�r�i�j�e�l�a�z�n�a� �o�b�l�a�s�t� �u� �k�o�j�o�j� �o�r�i�j�e�n�t�a�c�i�j�a� �z�r�n�a� �n�a�p�r�e�d�u�j�e� �o�d
sjevernog tipa kroz neutralni do južnog tipa.

�C�i�j�e�l�a� �p�r�o�c�e�d�u�r�a� �-�-� �p�o�z�i�c�i�o�n�i�r�a�n�j�e� �p�l�o�v�i�l�a�,� �p�o�r�a�v�n�a�n�j�e� �p�r�o�v�o�d�n�i�k�a�,� �p�r�o�
�i�š���a�v�a�n�j�e� �a�t�m�o�s�f�e�r�e� �i� �z�a�v�a�r�i�v�a�n�j�e� �-�-� �z�a�h�t�i�j�e�v�a� �p�r�i�b�l�i�ž�n�o� �4�5
�m�i�n�u�t�a�.� �P�o� �s�e�s�i�j�i� �s�e� �i�z�v�o�d�i� �v�i�š�e� �s�p�o�j�e�v�a�,� �d�o�k� �p�l�o�v�i�l�o� �c�i�j�e�l�o� �v�r�i�j�e�m�e� �o�d�r�ž�a�v�a� �t�a�
�n�o�s�t� �s�t�a�n�i�c�e�.

3. KARAKTERIZACIJA

�E�B�S�D� �m�a�p�i�r�a�n�j�e� �z�o�n�e� �s�p�a�j�a�n�j�a� �s� �k�o�r�a�k�o�m� �o�d� �0�,�5� �u�m� �o�t�k�r�i�v�a� �t�r�i� �r�a�z�l�i�
�i�t�a� �p�o�d�r�u�
�j�a�:� �(�1�)� �m�a�s�u� �s�j�e�v�e�r�n�o�g� �p�r�o�v�o�d�n�i�k�a� �s� �H�B�A� �=� �+�4�,�2�d�e�g�,
(2) prijelaznu zonu od 200 um u kojoj HBA monotono opada od +4,2deg kroz 0,000deg do -3,8deg i (3) masu južnog provodnika s
HBA = -3,8deg. Prijelaz je gladak i kontinuiran, bez dokaza pucanja na granicama zrna, formiranja šupljina ili precipitacije
sekundarne faze.

�M�e�h�a�n�i�
�k�a� �
�v�r�s�t�o���a� �s�p�o�j�a� �i�s�p�i�t�i�v�a�n�a� �j�e� �v�l�a�
�n�i�m� �o�p�t�e�r�e���e�n�j�e�m� �d�o� �l�o�m�a�.� �S�r�e�d�n�j�a� �k�r�a�j�n�j�a� �v�l�a�
�n�a� �
�v�r�s�t�o���a� �z�o�n�e� �s�p�a�j�a�n�j�a� �i�z�n�o�s�i�l�a� �j�e
�2�1�8� �M�P�a�,� �u� �p�o�r�e���e�n�j�u� �s� �2�2�5� �M�P�a� �z�a� �m�a�s�u� �p�r�o�v�o�d�n�i�k�a� �-�-� �s�m�a�n�j�e�n�j�e� �o�d� �3�,�1�%� �k�o�j�e� �j�e� �u�n�u�t�a�r� �p�r�i�h�v�a�t�l�j�i�v�o�g� �r�a�s�p�o�n�a� �z�a� �p�r�i�m�j�e�n�u� �a�u�d�i�o
�k�a�b�l�o�v�a� �g�d�j�e� �j�e� �m�e�h�a�n�i�
�k�o� �o�p�t�e�r�e���e�n�j�e� �o�g�r�a�n�i�
�e�n�o� �n�a� �v�l�a�s�t�i�t�u� �t�e�ž�i�n�u� �k�a�b�l�a� �i� �s�i�l�u� �u�m�e�t�a�n�j�a� �k�o�n�e�k�t�o�r�a�.

�D�C� �o�t�p�o�r� �p�r�e�k�o� �z�o�n�e� �s�p�a�j�a�n�j�a� �m�j�e�r�e�n� �j�e� �K�e�y�s�i�g�h�t� �3�4�4�2�0�A� �m�i�k�r�o�-�o�m�o�m�e�t�r�o�m� �s� �4�-�ž�i�
�n�i�m� �m�j�e�r�e�n�j�e�m�.� �Z�o�n�a� �s�p�a�j�a�n�j�a� �d�o�p�r�i�n�o�s�i
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�d�o�d�a�t�n�i�m� �o�t�p�o�r�o�m� �o�d� �0�,�3� �u�O�h�m� �(�m�i�k�r�o�-�o�m�a�)� �-�-� �z�a�n�e�m�a�r�i�v�i�m� �u� �p�o�r�e���e�n�j�u� �s� �o�t�p�o�r�o�m� �m�a�s�e� �
�a�k� �i� �p�r�o�v�o�d�n�i�k�a� �d�u�ž�i�n�e� �0�,�5� �m�.

�K�r�i�t�i�
�n�o� �m�j�e�r�e�n�j�e� �-�-� �h�e�m�i�s�f�e�r�n�a� �p�r�i�s�t�r�a�s�n�o�s�t� �k�o�m�p�l�e�t�n�o�g� �s�p�o�j�e�n�o�g� �p�r�o�v�o�d�n�i�k�a� �-�-� �i�z�v�e�d�e�n�o� �j�e� �p�o�m�o���u� �Q�u�a�n�t�u�m� �D�e�s�i�g�n� �M�P�M�S�3
SQUID magnetometra u PTB Berlinu. Spojeni provodnik (1,0 m sjeverni + 1,0 m južni) pokazao je HBA od -0,000008deg, u
�p�o�r�e���e�n�j�u� �s� �+�4�,�2�d�e�g� �z�a� �s�j�e�v�e�r�n�i� �p�r�o�v�o�d�n�i�k� �s�a�m�o�s�t�a�l�n�o� �i� �-�3�,�8�d�e�g� �z�a� �j�u�ž�n�i� �p�r�o�v�o�d�n�i�k� �s�a�m�o�s�t�a�l�n�o�.� �P�o�n�i�š�t�a�v�a�n�j�e� �p�r�i�s�t�r�a�s�n�o�s�t�i� �e�f�i�k�a�s�n�o
je 99,9998%.

4. DISKUSIJA

Ekvatorijalni spoj postiže poništavanje hemisferne pristrasnosti kroz konceptualno jednostavan mehanizam: pozitivna pristrasnost
�s�j�e�v�e�r�n�o�g� �p�r�o�v�o�d�n�i�k�a� �i� �n�e�g�a�t�i�v�n�a� �p�r�i�s�t�r�a�s�n�o�s�t� �j�u�ž�n�o�g� �p�r�o�v�o�d�n�i�k�a� �j�e�d�n�a�k�e� �s�u� �p�o� �v�e�l�i�
�i�n�i� �i� �s�u�p�r�o�t�n�e� �p�o� �z�n�a�k�u�.� �K�a�d�a� �a�u�d�i�o� �s�i�g�n�a�l
�p�r�e�l�a�z�i� �s�p�o�j�e�n�i� �p�r�o�v�o�d�n�i�k�,� �a�s�i�m�e�t�r�i�
�n�o� �r�a�s�i�p�a�n�j�e� �k�o�j�e� �d�o�ž�i�v�l�j�a�v�a� �u� �s�j�e�v�e�r�n�o�j� �p�o�l�o�v�i�c�i� �p�r�e�c�i�z�n�o� �s�e� �k�o�m�p�e�n�z�i�r�a� �k�o�m�p�l�e�m�e�n�t�a�r�n�i�m
�a�s�i�m�e�t�r�i�
�n�i�m� �r�a�s�i�p�a�n�j�e�m� �u� �j�u�ž�n�o�j� �p�o�l�o�v�i�c�i�.� �N�e�t�o� �e�f�e�k�a�t� �j�e� �n�u�l�t�a� �p�r�i�s�t�r�a�s�n�o�s�t� �-�-� �m�a�g�n�e�t�n�a� �n�e�u�t�r�a�l�n�o�s�t�.

�L�o�k�a�c�i�j�a� �s�p�o�j�a� �j�e� �v�a�ž�n�a�.� �I�z�v�o���e�n�j�e� �s�p�o�j�a� �n�a� �g�e�o�m�a�g�n�e�t�n�o�m� �e�k�v�a�t�o�r�u� �o�s�i�g�u�r�a�v�a� �d�a� �s�a�m�a� �z�o�n�a� �s�p�a�j�a�n�j�a� �n�e� �d�o�p�r�i�n�o�s�i� �n�i�k�a�k�v�o�j
�d�o�d�a�t�n�o�j� �p�r�i�s�t�r�a�s�n�o�s�t�i� �s�i�s�t�e�m�u�.� �S�p�o�j� �i�z�v�e�d�e�n� �n�a� �b�i�l�o� �k�o�j�o�j� �d�r�u�g�o�j� �g�e�o�g�r�a�f�s�k�o�j� �š�i�r�i�n�i� �u�v�e�o� �b�i� �p�r�i�s�t�r�a�s�n�u� �p�r�i�j�e�l�a�z�n�u� �z�o�n�u� �
�i�j�a� �o�r�i�j�e�n�t�a�c�i�j�a
ne bi savršeno premostila sjevernu i južnu strukturu zrna.

�Z�a�h�t�j�e�v� �z�a� �p�o�m�o�r�s�k�o�m� �p�l�a�t�f�o�r�m�o�m� �p�r�o�i�z�i�l�a�z�i� �i�z� �
�i�n�j�e�n�i�c�e� �d�a� �g�e�o�m�a�g�n�e�t�n�i� �e�k�v�a�t�o�r� �p�r�e�l�a�z�i� �n�a�s�e�l�j�e�n�o� �k�o�p�n�o� �n�a� �v�r�l�o� �m�a�l�o� �l�o�k�a�c�i�j�a�.
�S�e�g�m�e�n�t� �T�i�h�o�g� �o�k�e�a�n�a� �z�a�p�a�d�n�o� �o�d� �E�k�v�a�d�o�r�a� �p�r�u�ž�a� �o�p�t�i�m�a�l�n�u� �k�o�m�b�i�n�a�c�i�j�u� �e�k�v�a�t�o�r�i�j�a�l�n�o�g� �p�r�i�s�t�u�p�a�,� �b�l�i�z�i�n�e� �l�u�
�k�i�m� �p�o�s�t�r�o�j�e�n�j�i�m�a� �i
�u�m�j�e�r�e�n�o�g� �s�t�a�n�j�a� �m�o�r�a� �z�a� �p�r�e�c�i�z�n�e� �o�p�e�r�a�c�i�j�e� �z�a�v�a�r�i�v�a�n�j�a�.� �S�i�s�t�e�m� �z�a� �o�d�r�ž�a�v�a�n�j�e� �s�t�a�n�i�c�e� �E�A�V� �N�e�u�t�r�a�l�i�t�y� �(�d�v�i�j�e� �a�k�u�s�t�i�
�n�e� �j�e�d�i�n�i�c�e� �z�a
pozicioniranje Kongsberg HiPAP 501) održava poziciju unutar 0,3 m tokom operacija spajanja.

�T�r�o�š�a�k� �E�k�v�a�t�o�r�i�j�a�l�n�o�g� �s�p�o�j�a� �j�e� �z�n�a�
�a�j�a�n�:� �p�r�i�b�l�i�ž�n�o� �1�4�.�0�0�0� �U�S�D� �p�o� �s�e�s�i�j�i�,� �u�k�l�j�u�
�u�j�u���i� �z�a�k�u�p� �p�l�o�v�i�l�a�,� �p�o�s�a�d�u�,� �p�o�t�r�o�š�n�i� �m�a�t�e�r�i�j�a�l� �i
�i�s�p�i�t�i�v�a�n�j�a� �o�s�i�g�u�r�a�n�j�a� �k�v�a�l�i�t�e�t�a�.� �O�v�a�j� �t�r�o�š�a�k� �o�g�l�e�d�a� �s�e� �u� �c�i�j�e�n�i� �p�r�o�i�z�v�o�d�a� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o� �s�l�o�j�a� �Z�e�r�o�-�P�o�i�n�t�,� �k�o�j�i� �i�s�k�l�j�u�
�i�v�o� �k�o�r�i�s�t�e
Ekvatorijalno-spojene provodnike.

�5�.� �Z�A�K�L�J�U���A�K

Ekvatorijalni spoj pokazuje da se hemisferna pristrasnost u bakarnim provodnicima može efikasno poništiti spajanjem provodnika iz
�s�u�p�r�o�t�n�i�h� �h�e�m�i�s�f�e�r�a� �n�a� �g�e�o�m�a�g�n�e�t�n�o�m� �e�k�v�a�t�o�r�u�.� �R�e�z�u�l�t�i�r�a�j�u���i� �p�r�o�v�o�d�n�i�k� �p�o�s�t�i�ž�e� �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� �i�s�p�o�d� �0�,�0�0�0�0�1�d�e�g� �-�-
�m�a�g�n�e�t�n�u� �n�e�u�t�r�a�l�n�o�s�t� �d�o� �g�r�a�n�i�c�e� �t�r�e�n�u�t�n�e� �m�j�e�r�n�e� �s�p�o�s�o�b�n�o�s�t�i�.� �T�e�h�n�i�k�a� �j�e� �p�o�n�o�v�l�j�i�v�a�,� �m�e�h�a�n�i�
�k�i� �
�v�r�s�t�a� �i� �e�l�e�k�t�r�i�
�k�i� �t�r�a�n�s�p�a�r�e�n�t�n�a�,
�d�o�d�a�j�u���i� �z�a�n�e�m�a�r�i�v� �o�t�p�o�r� �i� �n�i�k�a�k�a�v� �m�j�e�r�l�j�i�v� �d�i�s�k�o�n�t�i�n�u�i�t�e�t� �p�u�t�a�n�j�i� �s�i�g�n�a�l�a�.� �P�r�e�d�l�a�ž�e�m�o� �E�k�v�a�t�o�r�i�j�a�l�n�i� �s�p�o�j� �k�a�o� �d�e�f�i�n�i�t�i�v�n�o� �r�j�e�š�e�n�j�e
problema hemisferne pristrasnosti u preciznim audio provodnicima.
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