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Sažetak
�S�t�u�d�i�j�a� �i�z� �v�e�l�j�a�
�e� �2�0�2�6�.� �o�d� �M�i�z�u�n�o�,� �K�a�o� �i� �U�m�e�n�o� �(�S�v�e�u�
�i�l�i�š�t�e� �u� �K�y�o�t�u�)� �p�r�e�d�l�o�ž�i�l�a� �j�e� �m�e�h�a�n�i�z�a�m� �p�o�m�o���u� �k�o�j�e�g� �b�i� �i�o�n�o�s�f�e�r�s�k�e� �s�m�e�t�n�j�e
�i�z�a�z�v�a�n�e� �s�u�n�
�e�v�i�m� �b�a�k�l�X�a�m�a� �m�o�g�l�e� �p�o�k�r�e�n�u�t�i� �p�o�t�r�e�s�e� �u� �k�r�i�t�i�
�k�i� �n�a�p�r�e�g�n�u�t�i�m� �z�o�n�a�m�a� �r�a�s�j�e�d�a�.� �N�j�i�h�o�v� �m�o�d�e�l� �t�r�e�t�i�r�a� �l�o�m�l�j�e�n�u� �k�r�u�t�u� �s�t�i�j�e�n�u� �k�a�o
�d�i�e�l�e�k�t�r�i�
�k�i� �k�o�n�d�e�n�z�a�t�o�r� �s�p�o�j�e�n� �n�a� �i�o�n�o�s�f�e�r�u� �k�r�o�z� �a�t�m�o�s�f�e�r�s�k�i� �s�t�u�p�a�c�,� �s� �v�a�r�i�j�a�c�i�j�a�m�a� �u�k�u�p�n�o�g� �e�l�e�k�t�r�o�n�s�k�o�g� �s�a�d�r�ž�a�j�a� �i�o�n�o�s�f�e�r�e� �(�T�E�C�)� �k�o�j�e
�g�e�n�e�r�i�r�a�j�u� �e�l�e�k�t�r�o�s�t�a�t�i�
�k�e� �p�r�i�t�i�s�k�e� �o�d� �n�e�k�o�l�i�k�o� �m�e�g�a�p�a�s�k�a�l�a� �u� �k�o�r�n�i�m� �š�u�p�l�j�i�n�a�m�a� �i�s�p�u�n�j�e�n�i�m� �t�e�k�u���i�n�o�m�.� �P�r�o�š�i�r�u�j�e�m�o� �o�v�a�j� �m�o�d�e�l� �n�a� �a�u�d�i�o
�d�o�m�e�n�u�.� �A�k�o� �Z�e�m�l�j�i�n�a� �k�o�r�a� �i�s�p�o�d� �p�r�o�s�t�o�r�i�j�e� �z�a� �s�l�u�š�a�n�j�e� �d�j�e�l�u�j�e� �k�a�o� �k�o�n�d�e�n�z�a�t�o�r� �s�p�o�j�e�n� �n�a� �i�o�n�o�s�f�e�r�u�,� �t�a�d�a� �d�o�g�a���a�j�i� �s�u�n�
�e�v�i�h� �b�a�k�l�i� �s�t�v�a�r�a�j�u
�p�r�o�l�a�z�n�o� �e�l�e�k�t�r�o�s�t�a�t�i�
�k�o� �p�o�l�j�e� �k�o�j�e� �p�r�o�d�i�r�e� �u� �t�e�m�e�l�j� �z�g�r�a�d�e�,� �s�t�a�l�a�k� �z�a� �o�p�r�e�m�u� �i� �s�i�g�n�a�l�n�i� �l�a�n�a�c�.� �O�p�r�e�m�i�l�i� �s�m�o� �r�e�f�e�r�e�n�t�n�u� �p�r�o�s�t�o�r�i�j�u� �z�a� �s�l�u�š�a�n�j�e
u Quitu širokopojasnim seizmometrom (Nanometrics Trillium 360), monitorom ionosferskog TEC (dvofrekventni GNSS prijemnik), fluxgate
�m�a�g�n�e�t�o�m�e�t�r�o�m� �i� �p�r�e�c�i�z�n�i�m� �a�u�d�i�o� �m�j�e�r�n�i�m� �l�a�n�c�e�m�.� �T�i�j�e�k�o�m� �g�e�o�m�a�g�n�e�t�s�k�e� �o�l�u�j�e� �G�4� �1�9�.� �s�i�j�e�
�n�j�a� �2�0�2�6�.� �-�-� �n�a�j�i�n�t�e�n�z�i�v�n�i�j�e� �o�d� �o�l�u�j�0� �H�a�l�l�o�w�e�e�n
�2�0�0�3�.� �-�-� �i�s�t�o�v�r�e�m�e�n�o� �s�m�o� �z�a�b�i�l�j�e�ž�i�l�i� �i�o�n�o�s�f�e�r�s�k�e� �T�E�C� �e�k�s�k�u�r�z�i�j�e� �o�d� �4�2� �T�E�C�U�,� �p�r�i�z�e�m�n�o� �s�p�o�j�e�n�o� �m�i�k�r�o�s�e�i�z�m�i�
�k�o� �u�b�r�z�a�n�j�e� �o�d� �0�,�8� �u�m�/�s�^�2� �u
�p�o�j�a�s�u� �0�,�5�-�5� �H�z� �i� �p�r�o�l�a�z�n�u� �d�e�g�r�a�d�a�c�i�j�u� �o�d� �0�,�4� �d�B� �u� �i�z�m�j�e�r�e�n�o�m� �T�H�D�+�N� �r�e�f�e�r�e�n�t�n�o�g� �a�u�d�i�o� �s�u�s�t�a�v�a�.� �K�o�r�e�l�a�c�i�j�a� �i�z�m�e���u� �T�E�C� �v�r�š�k�a� �i
�d�e�g�r�a�d�a�c�i�j�e� �T�H�D�+�N� �i�m�a�l�a� �j�e� �k�a�š�n�j�e�n�j�e� �o�d� �4�7� �m�i�n�u�t�a�,� �š�t�o� �j�e� �u� �s�k�l�a�d�u� �s� �v�r�e�m�e�n�o�m� �p�r�o�p�a�g�a�c�i�j�e� �z�a� �e�l�e�k�t�r�o�s�t�a�t�i�
�k�o� �s�p�a�j�a�n�j�e
�i�o�n�o�s�f�e�r�a�-�p�r�e�m�a�-�k�o�r�i� �k�r�o�z� �a�t�m�o�s�f�e�r�s�k�i� �s�t�u�p�a�c� �o�d� �3�0�0� �k�m� �n�a� �f�a�z�n�o�j� �b�r�z�i�n�i� �p�r�e�d�v�i���e�n�o�j� �m�o�d�e�l�o�m� �i�z� �K�y�o�t�a�.� �P�r�e�d�l�a�ž�e�m�o� �t�e�r�m�i�n
�„�s�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�e�"� �(�S�S�A�D�P�)� �z�a� �o�v�a�j� �m�e�h�a�n�i�z�a�m� �i� �p�r�e�d�s�t�a�v�l�j�a�m�o� �d�o�k�a�z�e� �d�a� �j�e� �t�o� �m�j�e�r�l�j�i�v� �-�-� �i�a�k�o� �m�a�l�i� �-�-
�d�o�p�r�i�n�o�s�i�t�e�l�j� �š�u�m�u� �s�i�g�n�a�l�n�o�g� �l�a�n�c�a� �u� �g�e�o�m�a�g�n�e�t�s�k�i� �a�k�t�i�v�n�i�m� �r�a�z�d�o�b�l�j�i�m�a�.� �R�a�s�p�r�a�v�l�j�a�j�u� �s�e� �s�t�r�a�t�e�g�i�j�e� �i�z�o�l�a�c�i�j�e� �o�p�r�e�m�e�,� �u�k�l�j�u�
�u�j�u���i� �p�l�a�t�f�o�r�m�u
Equatorial Audio Seismic Decoupling Platform, koja smanjuje SSADP-induciranu degradaciju THD+N za 94 %.

1. UVOD

�D�a�n�a� �1�9�.� �s�i�j�e�
�n�j�a� �2�0�2�6�.�,� �S�u�n�c�e� �j�e� �i�s�p�o�r�u�
�i�l�o� �s�v�o�j� �n�a�j�s�n�a�ž�n�i�j�i� �d�o�g�a���a�j� �e�n�e�r�g�e�t�s�k�i�h� �
�e�s�t�i�c�a� �o�d� �V�e�l�i�k�i�h� �o�l�u�j�a� �H�a�l�l�o�w�e�e�n� �u� �l�i�s�t�o�p�a�d�u
2003. Bakla klase X na površini Sunca lansirala je koronalnu masenu ekspulziju (CME) koja je dosegla Zemlju približno 25 sati
�k�a�s�n�i�j�e�,� �p�u�t�u�j�u���i� �p�r�o�c�j�e�n�j�e�n�o�m� �b�r�z�i�n�o�m� �o�d� �1�.�7�0�0� �k�m�/�s�.� �R�e�z�u�l�t�i�r�a�j�u���a� �g�e�o�m�a�g�n�e�t�s�k�a� �o�l�u�j�a� �d�o�s�e�g�l�a� �j�e� �k�l�a�s�i�f�i�k�a�c�i�j�u� �G�4� �(�O�z�b�i�l�j�n�a�)� �u
�1�4�:�3�8� �E�S�T�,� �s�a� �z�r�a�
�e�n�j�e�m� �k�o�j�e� �j�e� �d�o�s�e�g�l�o� �i�n�t�e�n�z�i�t�e�t� �S�4� �u� �1�9�:�1�5� �U�T�C� �-�-� �p�o�s�t�a�v�l�j�a�j�u���i� �j�e� �m�e���u� �n�a�j�i�n�t�e�n�z�i�v�n�i�j�e� �d�o�g�a���a�j�e� �z�r�a�
�e�n�j�a� �u
zapisu satelita GOES.

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

�M�i� �n�i�s�m�o� �z�a�b�o�r�a�v�i�l�i�.� ���e�k�a�l�i� �s�m�o�.

�O�d� �o�b�j�a�v�e� �n�a�š�e�g� �r�a�d�a� �i�z� �2�0�2�2�.� �o� �i�n�t�e�r�a�k�c�i�j�i� �s�u�n�
�e�v�i�h� �b�a�k�l�i� �s� �a�u�d�i�o� �s�i�g�n�a�l�n�i�m� �p�u�t�o�v�i�m�a�,� �o�d�r�ž�a�v�a�l�i� �s�m�o� �k�o�n�t�i�n�u�i�r�a�n�u� �m�o�n�i�t�o�r�i�n�g
stanicu u referentnom laboratoriju Equatorial Audio u Quitu. Stanica bilježi intenzitet geomagnetskog polja, ukupni elektronski
�s�a�d�r�ž�a�j� �i�o�n�o�s�f�e�r�e�,� �s�e�i�z�m�i�
�k�o� �g�i�b�a�n�j�e� �t�l�a� �i� �m�e�t�r�i�k�e� �p�e�r�f�o�r�m�a�n�s�i� �a�u�d�i�o� �s�u�s�t�a�v�a� �u� �i�n�t�e�r�v�a�l�i�m�a� �o�d� �1� �s�e�k�u�n�d�e�,� �2�4� �s�a�t�a� �d�n�e�v�n�o�.� �S�v�r�h�a� �o�v�e
�s�t�a�n�i�c�e� �j�e� �s�n�i�m�a�n�j�e�,� �u� �s�t�v�a�r�n�o�m� �v�r�e�m�e�n�u�,� �u�
�i�n�k�a� �g�l�a�v�n�o�g� �g�e�o�m�a�g�n�e�t�s�k�o�g� �d�o�g�a���a�j�a� �n�a� �p�r�e�c�i�z�n�i� �a�u�d�i�o� �s�i�g�n�a�l�n�i� �l�a�n�a�c�.

�D�a�n�a� �1�9�.� �s�i�j�e�
�n�j�a� �2�0�2�6�.�,� �s�n�i�m�i�l�i� �s�m�o� �j�e�d�a�n�.

�A�l�i� �p�o�d�a�c�i� �s�u� �n�a�m� �r�e�k�l�i� �n�e�š�t�o� �š�t�o� �n�i�s�m�o� �o�
�e�k�i�v�a�l�i�.� �A�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�a� �k�o�j�u� �s�m�o� �z�a�b�i�l�j�e�ž�i�l�i� �n�i�j�e� �s�t�i�g�l�a� �s� �g�e�o�m�a�g�n�e�t�s�k�o�m� �o�l�u�j�o�m�.� �S�t�i�g�l�a
je 47 minuta kasnije. I stigla je odozdo.

�O�v�o� �k�a�š�n�j�e�n�j�e� �d�o�v�e�l�o� �n�a�s� �j�e� �d�o� �r�a�d�a� �M�i�z�u�n�o�,� �K�a�o� �i� �U�m�e�n�o� �n�a� �S�v�e�u�
�i�l�i�š�t�u� �u� �K�y�o�t�u�,� �o�b�j�a�v�l�j�e�n�o�g� �u� �v�e�l�j�a�
�i� �2�0�2�6�.� �u� �I�n�t�e�r�n�a�t�i�o�n�a�l
Journal of Plasma Environmental Science and Technology. Njihov rad -- „Possible mechanism of ionospheric anomalies to trigger
�e�a�r�t�h�q�u�a�k�e�s�"� �-�-� �p�r�e�d�l�a�ž�e� �d�a� �i�o�n�o�s�f�e�r�s�k�e� �s�m�e�t�n�j�e� �o�d� �s�u�n�
�e�v�i�h� �b�a�k�l�i� �m�o�g�u� �g�e�n�e�r�i�r�a�t�i� �e�l�e�k�t�r�o�s�t�a�t�i�
�k�a� �p�o�l�j�a� �k�o�j�a� �p�r�o�d�i�r�u� �u� �Z�e�m�l�j�i�n�u
�k�o�r�u� �k�r�o�z� �m�e�h�a�n�i�z�a�m� �k�a�p�a�c�i�t�i�v�n�o�g� �s�p�a�j�a�n�j�a�.� �L�o�m�l�j�e�n�a�,� �t�e�k�u���i�n�o�m� �i�s�p�u�n�j�e�n�a� �k�r�u�t�a� �s�t�i�j�e�n�a� �d�j�e�l�u�j�e� �k�a�o� �d�i�e�l�e�k�t�r�i�
�k�i� �k�o�n�d�e�n�z�a�t�o�r�.
�I�o�n�o�s�f�e�r�a� �d�j�e�l�u�j�e� �k�a�o� �j�e�d�n�a� �p�l�o�
�a�.� �Z�e�m�l�j�i�n�a� �p�o�v�r�š�i�n�a� �d�j�e�l�u�j�e� �k�a�o� �d�r�u�g�a�.� �K�a�d�a� �i�o�n�o�s�f�e�r�s�k�i� �T�E�C� �p�o�r�a�s�t�e� �t�i�j�e�k�o�m� �s�u�n�
�e�v�o�g� �d�o�g�a���a�j�a�,
�n�a�p�o�n� �p�r�e�k�o� �o�v�o�g� �a�t�m�o�s�f�e�r�s�k�o�g� �k�o�n�d�e�n�z�a�t�o�r�a� �m�i�j�e�n�j�a� �s�e�,� �a� �r�e�z�u�l�t�i�r�a�j�u���i� �e�l�e�k�t�r�o�s�t�a�t�i�
�k�i� �p�r�i�t�i�s�a�k� �p�r�e�n�o�s�i� �s�e� �u� �k�r�u�t�u� �s�t�i�j�e�n�u�.

�I�n�t�e�r�e�s� �s�k�u�p�i�n�e� �i�z� �K�y�o�t�a� �j�e� �s�e�i�z�m�o�l�o�g�i�j�a�:� �p�r�e�d�l�a�ž�u� �d�a� �b�i� �t�a�j� �p�r�i�t�i�s�a�k�,� �i�a�k�o� �s�i���u�š�a�n� �u� �a�p�s�o�l�u�t�n�i�m� �t�e�r�m�i�n�i�m�a�,� �m�o�g�a�o� �b�i�t�i� �d�o�v�o�l�j�a�n� �d�a
�p�o�k�r�e�n�e� �p�u�k�n�u���e� �u� �r�a�s�j�e�d�u� �k�o�j�i� �j�e� �v�e��� �k�r�i�t�i�
�k�i� �n�a�p�r�e�g�n�u�t�.� �P�a�ž�l�j�i�v�o� �n�a�p�o�m�i�n�j�u� �d�a� �j�e� �t�o� �m�e�h�a�n�i�z�a�m� �v�r�e�m�e�n�a�,� �a� �n�e� �i�z�v�o�r� �e�n�e�r�g�i�j�e� �-�-
�s�u�n�
�e�v�a� �b�a�k�l�a� �n�e� �s�t�v�a�r�a� �t�e�k�t�o�n�s�k�i� �s�t�r�e�s�,� �s�a�m�o� �p�r�u�ž�a� �p�o�s�l�j�e�d�n�j�i� �n�u�d�ž�a�j�.

�N�a�š� �i�n�t�e�r�e�s� �j�e� �d�r�u�g�a�
�i�j�i�.� �N�i�s�m�o� �z�a�b�r�i�n�u�t�i� �j�e� �l�i� �s�u�n�
�a�n�o�-�i�o�n�o�s�f�e�r�s�k�o�-�k�o�r�n�o� �s�p�a�j�a�n�j�e� �p�o�k�r�e���e� �p�o�t�r�e�s�e�.� �Z�a�b�r�i�n�u�t�i� �s�m�o� �t�i�m�e� �š�t�o� �o�n�o� �
�i�n�i
podu prostorije za slušanje.
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�S�e�i�z�m�o�-�a�k�u�s�t�i�
�k�o� �s�p�a�j�a�n�j�e� �u� �k�r�i�t�i�
�n�o�m� �o�k�r�u�ž�e�n�j�u� �z�a� �s�l�u�š�a�n�j�e�:� �i�o�n�o�s�f�e�r�s�k�a� �p�e�r�t�u�r�b�a�c�i�j�a�,� �k�o�r�n�i� �k�a�p�a�c�i�t�e�t� �i� �s�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�eEQUATORIAL AUDIO
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�2�.� �D�O�G�A���A�J� �1�9�.� �S�I�J�E���N�J�A

�N�a�š�a� �m�o�n�i�t�o�r�i�n�g� �s�t�a�n�i�c�a� �u� �Q�u�i�t�u� �z�a�b�i�l�j�e�ž�i�l�a� �j�e� �s�l�j�e�d�e���i� �s�l�i�j�e�d� �1�9�.�-�2�0�.� �s�i�j�e�
�n�j�a� �2�0�2�6�.�:

�1�7�:�4�2� �U�T�C�:� �M�a�g�n�e�t�o�m�e�t�a�r� �d�e�t�e�k�t�i�r�a� �i�z�n�e�n�a�d�n�o� �z�a�p�o�
�i�n�j�a�n�j�e� �o�l�u�j�e� �(�S�S�C�)�.� �H�o�r�i�z�o�n�t�a�l�n�a� �k�o�m�p�o�n�e�n�t�a� �p�o�l�j�a� �p�a�d�a� �z�a� �1�8�0� �n�T� �u� �4
�m�i�n�u�t�e�.� �O�v�o� �o�z�n�a�
�a�v�a� �d�o�l�a�z�a�k� �u�d�a�r�n�e� �f�r�o�n�t�e� �C�M�E� �n�a� �Z�e�m�l�j�i�n�u� �m�a�g�n�e�t�o�p�a�u�z�u�.

17:44-19:15 UTC: Glavna faza geomagnetske oluje. Indeks Dst doseže -287 nT (procijenjeno, na temelju lokalnih podataka
�m�a�g�n�e�t�o�m�e�t�r�a�)�.� �A�u�d�i�o� �m�j�e�r�n�i� �l�a�n�a�c� �p�o�k�a�z�u�j�e� �n�e�p�o�s�r�e�d�n�o� �p�o�v�e���a�n�j�e� �T�H�D�+�N� �o�d� �0�,�1�5� �d�B�,� �u� �s�k�l�a�d�u� �s� �i�z�r�a�v�n�i�m� �m�a�g�n�e�t�s�k�i�m
smetnjama -- istim mehanizmom dokumentiranim u našem radu iz 2022.

�1�9�:�1�5� �U�T�C�:� �O�l�u�j�a� �z�r�a�
�e�n�j�a� �v�r�h� �d�o�s�t�i�ž�e� �p�r�i� �i�n�t�e�n�z�i�t�e�t�u� �S�4�.� �I�o�n�o�s�f�e�r�s�k�i� �T�E�C�,� �m�j�e�r�e�n�o� �n�a�š�i�m� �d�v�o�f�r�e�k�v�e�n�t�n�i�m� �G�N�S�S� �p�r�i�j�e�m�n�i�k�o�m�,� �r�a�s�t�e
s tihovremenske osnovice od 18 TECU do vrha od 60 TECU -- delta od 42 TECU.

�2�0�:�0�2� �U�T�C� �-�-� �4�7� �m�i�n�u�t�a� �n�a�k�o�n� �T�E�C� �v�r�š�k�a�:� �Š�i�r�o�k�o�p�o�j�a�s�n�i� �s�e�i�z�m�o�m�e�t�a�r� �b�i�l�j�e�ž�i� �p�r�o�l�a�z�n�o� �p�o�v�e���a�n�j�e� �u�b�r�z�a�n�j�a� �t�l�a� �u� �p�o�j�a�s�u� �0�,�5�-�5� �H�z�.
Amplituda -- 0,8 um/s^2 -- daleko je ispod praga ljudske percepcije (približno 1.000 um/s^2) i daleko ispod praga strukturne
�z�a�b�r�i�n�u�t�o�s�t�i�.� �N�i�j�e�,� �m�e���u�t�i�m�,� �i�s�p�o�d� �p�r�a�g�a� �s�e�i�z�m�o�m�e�t�r�a� �N�a�n�o�m�e�t�r�i�c�s� �T�r�i�l�l�i�u�m� �3�6�0�,� �k�o�j�i� �i�m�a� �v�l�a�s�t�i�t�i� �š�u�m� �o�d� �0�,�0�3� �u�m�/�s�^�2� �u� �o�v�o�m� �p�o�j�a�s�u�.

�I�s�t�o�v�r�e�m�e�n�o� �s�a� �s�e�i�z�m�i�
�k�i�m� �p�r�o�l�a�z�n�i�m�,� �a�u�d�i�o� �m�j�e�r�n�i� �l�a�n�a�c� �b�i�l�j�e�ž�i� �d�r�u�g�u� �d�e�g�r�a�d�a�c�i�j�u� �T�H�D�+�N� �o�d� �0�,�2�5� �d�B�,� �a�d�i�t�i�v�n�u� �s� �m�a�g�n�e�t�s�k�o�m
�k�o�m�p�o�n�e�n�t�o�m� �o�d� �0�,�1�5� �d�B�.� �U�k�u�p�n�a� �d�e�g�r�a�d�a�c�i�j�a� �T�H�D�+�N� �s�u�s�t�a�v�a� �t�i�j�e�k�o�m� �v�r�š�k�a� �d�o�g�a���a�j�a� �j�e� �0�,�4� �d�B�.

�K�a�š�n�j�e�n�j�e� �o�d� �4�7� �m�i�n�u�t�a� �j�e� �z�n�a�
�a�j�n�o�.� �P�r�e�d�u�g�o� �j�e� �d�a� �b�i� �b�i�o� �i�z�r�a�v�n�i� �e�l�e�k�t�r�o�m�a�g�n�e�t�s�k�i� �p�r�o�p�a�g�a�c�i�j�s�k�i� �u�
�i�n�a�k� �(�k�o�j�i� �b�i� �s�t�i�g�a�o� �b�r�z�i�n�o�m
�s�v�j�e�t�l�o�s�t�i�)�.� �P�r�e�k�r�a�t�k�o� �j�e� �d�a� �b�i� �b�i�o� �t�o�p�l�i�n�s�k�i� �i�l�i� �m�e�h�a�n�i�
�k�i� �r�e�l�a�k�s�a�c�i�j�s�k�i� �u�
�i�n�a�k� �(�k�o�j�i� �b�i� �t�r�a�j�a�o� �s�a�t�i�m�a� �d�o� �d�a�n�a�)�.� �U� �s�k�l�a�d�u� �j�e� �s
�e�l�e�k�t�r�o�s�t�a�t�i�
�k�o�m� �p�r�o�p�a�g�a�c�i�j�s�k�o�m� �b�r�z�i�n�o�m� �p�r�e�d�v�i���e�n�o�m� �m�o�d�e�l�o�m� �i�z� �K�y�o�t�a� �z�a� �a�t�m�o�s�f�e�r�s�k�i� �s�t�u�p�a�c� �o�d� �3�0�0� �k�m� �s� �i�z�m�j�e�r�e�n�i�m� �p�r�o�f�i�l�o�m
�v�o�d�l�j�i�v�o�s�t�i�:� �v� �=� �d�/�t� �=� �3�0�0�.�0�0�0� �m� �/� �2�.�8�2�0� �s� �=� �1�0�6� �m�/�s�.� �O�v�o� �j�e� �f�a�z�n�a� �b�r�z�i�n�a� �k�v�a�z�i�-�s�t�a�t�i�
�k�o�g� �e�l�e�k�t�r�i�
�n�o�g� �p�o�l�j�a� �k�o�j�e� �p�r�o�d�i�r�e� �u� �s�l�a�b�o
�v�o�d�l�j�i�v�u� �a�t�m�o�s�f�e�r�u� �-�-� �n�e� �e�l�e�k�t�r�o�m�a�g�n�e�t�s�k�i� �v�a�l�,� �v�e��� �p�o�l�a�k�o� �p�r�o�p�a�g�i�r�a�j�u���a� �p�r�o�m�j�e�n�a� �n�a�p�o�n�a�,� �a�n�a�l�o�g�n�a� �p�u�n�j�e�n�j�u� �v�r�l�o� �v�e�l�i�k�o�g�,� �v�r�l�o
gubitnog kondenzatora.

3. MODEL KORNOG KONDENZATORA

Model iz Kyota tretira sustav kao niz spojenih kondenzatora:

�S�l�o�j� �1� �-�-� �I�o�n�o�s�f�e�r�a� �p�r�e�m�a� �p�o�v�r�š�i�n�i�:� �I�o�n�o�s�f�e�r�a� �(�n�a� �v�i�s�i�n�i� �o�d� �p�r�i�b�l�i�ž�n�o� �3�0�0� �k�m�)� �i� �Z�e�m�l�j�i�n�a� �p�o�v�r�š�i�n�a� �f�o�r�m�i�r�a�j�u� �p�l�o�
�e� �a�t�m�o�s�f�e�r�s�k�o�g
�k�o�n�d�e�n�z�a�t�o�r�a�.� �A�t�m�o�s�f�e�r�a� �j�e� �d�i�e�l�e�k�t�r�i�k�.� �N�j�e�z�i�n�a� �v�o�d�l�j�i�v�o�s�t� �e�k�s�p�o�n�e�n�c�i�j�a�l�n�o� �s�e� �p�o�v�e���a�v�a� �s� �v�i�s�i�n�o�m� �(�o�d� �p�r�i�b�l�i�ž�n�o� �1�0�^�-�1�4� �S�/�m� �n�a
�p�o�v�r�š�i�n�i� �d�o� �1�0�^�-�7� �S�/�m� �u� �d�o�n�j�o�j� �i�o�n�o�s�f�e�r�i�)�,� �s�t�v�a�r�a�j�u���i� �d�i�s�t�r�i�b�u�i�r�a�n�i� �R�C� �k�r�u�g� �s� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�o�m� �v�r�e�m�e�n�s�k�o�m� �k�o�n�s�t�a�n�t�o�m� �o�d� �5�-�2�0
minuta.

Sloj 2 -- Površina prema kornim šupljinama: Temelj zgrade, tlo i gornja kora formiraju drugi kondenzator. Lomljena stijena koja
�s�a�d�r�ž�i� �p�o�d� �t�l�a�k�o�m� �v�o�d�u� �(�m�o�ž�d�a� �u� �s�u�p�e�r�k�r�i�t�i�
�n�o�m� �s�t�a�n�j�u� �u� �d�u�b�i�n�i�)� �s�t�v�a�r�a� �š�u�p�l�j�i�n�e� �i�s�p�u�n�j�e�n�e� �t�e�k�u���i�n�o�m� �k�o�j�e� �d�j�e�l�u�j�u� �k�a�o� �d�i�e�l�e�k�t�r�i�
�k�a
�u�k�l�j�u�
�e�n�j�a�.� �E�f�e�k�t�i�v�n�i� �k�a�p�a�c�i�t�e�t� �o�v�i�s�i� �o� �g�u�s�t�o���i� �f�r�a�k�t�u�r�e�,� �s�a�l�i�n�i�t�e�t�u� �t�e�k�u���i�n�e� �i� �d�u�b�i�n�i�.

�S�l�o�j� �3� �-�-� �K�o�r�n�a� �š�u�p�l�j�i�n�a� �p�r�e�m�a� �o�p�r�e�m�i�:� �B�e�t�o�n�s�k�a� �t�e�m�e�l�j�n�a� �p�l�o�
�a�,� �s�t�a�l�a�k� �z�a� �o�p�r�e�m�u� �i� �š�a�s�i�j�a� �o�p�r�e�m�e� �f�o�r�m�i�r�a�j�u� �t�r�e���i� �k�o�n�d�e�n�z�a�t�o�r� �-�-
onaj koji skupina iz Kyota nije razmatrala, jer se ne bave prostorijama za slušanje.

Mi se bavimo.

�E�l�e�k�t�r�o�s�t�a�t�i�
�k�o� �p�o�l�j�e� �g�e�n�e�r�i�r�a�n�o� �i�o�n�o�s�f�e�r�s�k�o�m� �p�e�r�t�u�r�b�a�c�i�j�o�m� �o�d� �4�2� �T�E�C�U�,� �p�r�o�p�a�g�i�r�a�j�u���i� �k�r�o�z� �a�t�m�o�s�f�e�r�s�k�i� �k�o�n�d�e�n�z�a�t�o�r� �p�r�i� �1�0�6� �m�/�s�,
�s�t�i�ž�e� �n�a� �Z�e�m�l�j�i�n�u� �p�o�v�r�š�i�n�u� �k�a�o� �p�o�l�a�k�o� �v�a�r�i�r�a�j�u���e� �e�l�e�k�t�r�i�
�n�o� �p�o�l�j�e� �s� �a�m�p�l�i�t�u�d�o�m� �o�d� �p�r�i�b�l�i�ž�n�o� �0�,�3� �V�/�m� �(�i�z�r�a�
�u�n�a�t�o� �k�o�r�i�s�t�e���i� �l�i�n�e�a�r�n�i
model skupine iz Kyota i naš izmjereni profil atmosferske vodljivosti). Ovo polje prodire u temelj zgrade -- beton ima relativnu
�p�e�r�m�i�t�i�v�n�o�s�t� �o�d� �4�-�8� �i� �u�
�i�n�k�o�v�i�t�o� �j�e� �p�r�o�z�i�r�a�n� �z�a� �k�v�a�z�i�-�s�t�a�t�i�
�k�a� �p�o�l�j�a� �-�-� �i� �s�p�a�j�a� �s�e� �n�a� �o�p�r�e�m�u� �k�r�o�z� �u�z�e�m�l�j�n�u� �r�a�v�n�i�n�u� �s�t�a�l�k�a�.

�R�e�z�u�l�t�i�r�a�j�u���a� �s�t�r�u�j�a� �j�e� �m�a�l�a�:� �p�r�i�b�l�i�ž�n�o� �3� �p�A� �p�o� �
�e�t�v�o�r�n�o�m� �m�e�t�r�u� �p�o�v�r�š�i�n�e� �š�a�s�i�j�e� �o�p�r�e�m�e�.� �A�l�i� �j�e� �k�o�h�e�r�e�n�t�n�a� �p�r�e�k�o� �c�i�j�e�l�o�g� �s�u�s�t�a�v�a� �i
�j�a�v�l�j�a� �s�e� �u� �p�o�j�a�s�u� �0�,�5�-�5� �H�z� �-�-� �u�p�r�a�v�o� �u� �f�r�e�k�v�e�n�c�i�j�s�k�o�m� �r�a�s�p�o�n�u� �g�d�j�e� �s�u� �r�u�m�b�l�e� �g�r�a�m�o�f�o�n�a�,� �r�e�z�o�n�a�n�c�i�j�a� �s�t�o�š�c�a� �z�v�u�
�n�i�k�a� �i� �v�a�l�o�v�l�j�e�n�j�e
�n�a�p�a�j�a�n�j�a� �p�o�j�a�
�a�l�a� �n�a�j�p�r�o�b�l�e�m�a�t�i�
�n�i�j�i�.� �N�e� �d�o�d�a�j�e� �n�o�v�u� �f�r�e�k�v�e�n�c�i�j�s�k�u� �k�o�m�p�o�n�e�n�t�u� �š�u�m�u� �s�u�s�t�a�v�a�.� �M�o�d�u�l�i�r�a� �p�o�s�t�o�j�e���e
niskofrekventne izvore šuma variranjem napona referentnog uzemljenja stalka opreme pri sub-hercnim stopama.

�Z�b�o�g� �t�o�g�a� �s�e� �u�
�i�n�a�k� �m�a�n�i�f�e�s�t�i�r�a� �k�a�o� �p�o�v�e���a�n�j�e� �T�H�D�+�N�,� �a� �n�e� �k�a�o� �d�i�s�k�r�e�t�n�i� �t�o�n� �s�m�e�t�n�j�e�.� �S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �n�e� �u�b�r�i�z�g�a�v�a
signal. Destabilizira referencu prema kojoj se mjere svi signali.

4. KORELACIJSKA ANALIZA

Da bismo provjerili da je promatrana degradacija THD+N kauzalno povezana s putanjom ionosfersko-kornog spajanja, a ne s
�k�o�i�n�c�i�d�e�n�t�n�o�m� �e�l�e�k�t�r�o�m�a�g�n�e�t�s�k�o�m� �s�m�e�t�n�j�o�m�,� �i�z�v�e�l�i� �s�m�o� �u�n�a�k�r�s�n�u� �k�o�r�e�l�a�c�i�j�s�k�u� �a�n�a�l�i�z�u� �i�z�m�e���u� �
�e�t�i�r�i� �v�r�e�m�e�n�s�k�a� �n�i�z�a�:� �T�E�C�,
magnetometar H-komponenta, seizmometar vertikalno ubrzanje i audio THD+N.

CONFID
ENTIA

L



�S�e�i�z�m�o�-�a�k�u�s�t�i�
�k�o� �s�p�a�j�a�n�j�e� �u� �k�r�i�t�i�
�n�o�m� �o�k�r�u�ž�e�n�j�u� �z�a� �s�l�u�š�a�n�j�e�:� �i�o�n�o�s�f�e�r�s�k�a� �p�e�r�t�u�r�b�a�c�i�j�a�,� �k�o�r�n�i� �k�a�p�a�c�i�t�e�t� �i� �s�u�n�
�a�n�o�-�s�e�i�z�m�i�
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�U�n�a�k�r�s�n�a� �k�o�r�e�l�a�c�i�j�a� �m�a�g�n�e�t�o�m�e�t�a�r�-�T�H�D�+�N� �d�o�s�e�g�l�a� �j�e� �v�r�h� �p�r�i� �k�a�š�n�j�e�n�j�u� �0� �(�i�s�t�o�v�r�e�m�e�n�o�)�,� �p�o�t�v�r���u�j�u���i� �p�o�z�n�a�t�u� �p�u�t�a�n�j�u� �i�z�r�a�v�n�i�h

�m�a�g�n�e�t�s�k�i�h� �s�m�e�t�n�j�i� �d�o�k�u�m�e�n�t�i�r�a�n�u� �u� �n�a�š�e�m� �r�a�d�u� �i�z� �2�0�2�2�.� �O�v�o� �o�b�j�a�š�n�j�a�v�a� �p�o�
�e�t�n�u� �d�e�g�r�a�d�a�c�i�j�u� �o�d� �0�,�1�5� �d�B�.

Unakrsna korelacija TEC-seizmometar dosegla je vrh pri kašnjenju +47 minuta, u skladu s modelom propagacije atmosferskog
kondenzatora.

�U�n�a�k�r�s�n�a� �k�o�r�e�l�a�c�i�j�a� �s�e�i�z�m�o�m�e�t�a�r�-�T�H�D�+�N� �d�o�s�e�g�l�a� �j�e� �v�r�h� �p�r�i� �k�a�š�n�j�e�n�j�u� �+�1�2� �s�e�k�u�n�d�i� �-�-� �v�r�i�j�e�m�e� �z�a� �m�e�h�a�n�i�
�k�u� �v�i�b�r�a�c�i�j�u� �p�r�i� �2� �H�z� �d�a� �s�e
proširi kroz temelj zgrade (3 metra armiranog betona, brzina sheare valova približno 250 m/s) do stalka opreme.

Unakrsna korelacija TEC-THD+N dosegla je vrh pri kašnjenju +48 minuta -- zbroj atmosferskog propagacijskog kašnjenja (47 min) i
�t�e�m�e�l�X�s�k�o�g� �p�r�o�p�a�g�a�c�i�j�s�k�o�g� �k�a�š�n�j�e�n�j�a� �(�1�2� �s�)�,� �p�o�t�v�r���u�j�u���i� �k�o�m�p�l�e�t�n�u� �p�u�t�a�n�j�u�:� �i�o�n�o�s�f�e�r�a� �-�>� �a�t�m�o�s�f�e�r�a� �-�>� �k�o�r�a� �-�>� �t�e�m�e�l�j� �-�>� �s�t�a�l�a�k
opreme -> signalni lanac.

�P�o�n�o�v�i�l�i� �s�m�o� �o�v�u� �a�n�a�l�i�z�u� �n�a� �2�3� �m�a�n�j�a� �g�e�o�m�a�g�n�e�t�s�k�a� �d�o�g�a���a�j�a� �z�a�b�i�l�j�e�ž�e�n�a� �t�i�j�e�k�o�m� �p�r�e�t�h�o�d�n�i�h� �1�8� �m�j�e�s�e�c�i� �(�K�p� �>�=� �5�,� �T�E�C� �d�e�l�t�a� �>�=
�1�0� �T�E�C�U�)�.� �K�a�š�n�j�e�n�j�e� �T�E�C�-�p�r�e�m�a�-�s�e�i�z�m�o�m�e�t�r�u� �o�d� �4�7� �m�i�n�u�t�a� �b�i�l�o� �j�e� �d�o�s�l�j�e�d�n�o� �p�r�e�k�o� �s�v�i�h� �d�o�g�a���a�j�a� �(�s�r�e�d�n�j�e� �4�6�,�8� �m�i�n�,� �s�t�d� �3�,�2� �m�i�n�)�.
Kašnjenje seizmometar-prema-THD+N bilo je dosljedno na 11-14 sekundi. Degradacija THD+N skalirala je linearno s TEC delta:
�0�,�0�0�9� �d�B� �p�o� �T�E�C�U�,� �i�l�i� �p�r�i�b�l�i�ž�n�o� �0�,�1� �d�B� �z�a� �u�m�j�e�r�e�n�u� �g�e�o�m�a�g�n�e�t�s�k�u� �o�l�u�j�u� �(�1�0� �T�E�C�U�)� �i� �0�,�4� �d�B� �z�a� �d�o�g�a���a�j� �1�9�.� �s�i�j�e�
�n�j�a� �(�4�2� �T�E�C�U�)�.

�K�e�n� �U�m�e�n�o�,� �v�i�š�i� �a�u�t�o�r� �s�t�u�d�i�j�e� �i�z� �K�y�o�t�a�,� �i�z�j�a�v�i�o� �j�e� �u� �i�n�t�e�r�v�j�u�u�:� �„�M�i� �n�e� �t�v�r�d�i�m�o� �d�a� �s�u�n�
�e�v�e� �b�a�k�l�i� �g�e�n�e�r�i�r�a�j�u� �t�e�k�t�o�n�s�k�i� �s�t�r�e�s�.� �N�a�š
�a�r�g�u�m�e�n�t� �j�e� �o� �v�r�e�m�e�n�u�,� �a� �n�e� �o� �e�n�e�r�g�i�j�i�.�"� �P�r�a�v�i�m�o� �i�s�t�u� �r�a�z�l�i�k�u�.� �S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�e� �n�e� �g�e�n�e�r�i�r�a� �a�u�d�i�o� �š�u�m�.
Modulira referencu uzemljenja stalka opreme na razini koja je mjerljiva, dosljedna i -- za oluju klase G4 -- dovoljna za pomicanje
THD+N sustava za 0,4 dB.

�J�e� �l�i� �0�,�4� �d�B� �d�e�g�r�a�d�a�c�i�j�e� �T�H�D�+�N� �t�i�j�e�k�o�m� �g�e�o�m�a�g�n�e�t�s�k�e� �o�l�u�j�e� �
�u�j�n�o� �p�i�t�a�n�j�e� �j�e� �k�o�j�e� �o�s�t�a�v�l�j�a�m�o� �p�s�i�h�o�a�k�u�s�t�i�
�k�o�j� �l�i�t�e�r�a�t�u�r�i�.� �J�e� �l�i� �m�j�e�r�l�j�i�v�o
nije pitanje. Izmjerili smo to.

5. UBLAŽAVANJE

�S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�e� �i�m�a� �d�v�i�j�e� �k�o�m�p�o�n�e�n�t�e�:� �i�z�r�a�v�n�u� �m�a�g�n�e�t�s�k�u� �s�m�e�t�n�j�u� �(�t�r�e�n�u�t�n�o�,� �0�,�1�5� �d�B� �z�a� �d�o�g�a���a�j� �1�9�.
�s�i�j�e�
�n�j�a�)� �i� �i�o�n�o�s�f�e�r�s�k�o�-�k�o�r�n�o� �s�p�a�j�a�n�j�e� �(�s� �k�a�š�n�j�e�n�j�e�m�,� �0�,�2�5� �d�B�)�.� �R�a�z�l�i�
�i�t�e� �s�t�r�a�t�e�g�i�j�e� �u�b�l�a�ž�a�v�a�n�j�a� �p�o�t�r�e�b�n�e� �s�u� �z�a� �s�v�a�k�u�.

�I�z�r�a�v�n�a� �m�a�g�n�e�t�s�k�a� �k�o�m�p�o�n�e�n�t�a� �r�j�e�š�a�v�a� �s�e� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�m� �o�k�l�a�p�a�n�j�e�m� �-�-� �k�u���i�š�t�a� �o�d� �m�u�-�m�e�t�a�l�a�,� �u�p�l�e�t�e�n�e� �p�a�r�i�c�e� �s�i�g�n�a�l�n�i�h� �v�o�d�i�
�a� �i
�b�a�l�a�n�s�i�r�a�n�e� �t�o�p�o�l�o�g�i�j�e�.� �N�a�š�i� �p�r�o�i�z�v�o�d�i� �s�t�u�p�n�j�a� �E�q�u�i�n�o�x� �s�m�a�n�j�u�j�u� �o�v�u� �k�o�m�p�o�n�e�n�t�u� �z�a� �p�r�i�b�l�i�ž�n�o� �1�8� �d�B�,� �d�o�v�o�d�e���i� �m�a�g�n�e�t�s�k�u
�d�e�g�r�a�d�a�c�i�j�u� �o�d� �1�9�.� �s�i�j�e�
�n�j�a� �s� �0�,�1�5� �d�B� �n�a� �i�s�p�o�d� �0�,�0�1� �d�B�.� �O�v�o� �j�e� �e�t�a�b�l�i�r�a�n�a� �t�e�h�n�o�l�o�g�i�j�a�.

�K�o�m�p�o�n�e�n�t�a� �k�o�r�n�o�g� �s�p�a�j�a�n�j�a� �i�z�a�z�o�v�n�i�j�a� �j�e� �j�e�r� �u�l�a�z�i� �u� �s�u�s�t�a�v� �o�d�o�z�d�o�,� �k�r�o�z� �t�e�m�e�l�j� �z�g�r�a�d�e�,� �k�a�o� �m�e�h�a�n�i�
�k�a� �v�i�b�r�a�c�i�j�a�,� �a� �n�e� �k�a�o
�e�l�e�k�t�r�o�m�a�g�n�e�t�s�k�o� �p�o�l�j�e�.� �E�l�e�k�t�r�o�m�a�g�n�e�t�s�k�o� �o�k�l�a�p�a�n�j�e� �n�e�u�
�i�n�k�o�v�i�t�o� �j�e� �p�r�o�t�i�v� �v�i�b�r�a�c�i�j�e�.� �U�b�l�a�ž�a�v�a�n�j�e� �m�o�r�a� �b�i�t�i� �m�e�h�a�n�i�
�k�o�.

Equatorial Audio Seismic Decoupling Platform (SDP-1) rješava ovu putanju kroz trostupanjski izolacijski sustav:

�F�a�z�a� �1�:� �G�r�a�n�i�t�n�a� �p�l�o�
�a� �o�d� �2�0�0� �k�g� �(�1�2�0�0� �x� �6�0�0� �x� �8�0� �m�m�,� �a�p�s�o�l�u�t�n�i� �c�r�n�i� �g�r�a�n�i�t�,� �g�u�s�t�o���a� �2�.�9�7�0� �k�g�/�m�^�3�)� �k�o�j�a� �p�o�
�i�v�a� �n�a� �
�e�t�i�r�i
�p�n�e�u�m�a�t�s�k�a� �i�z�o�l�a�t�o�r�a� �(�B�i�l�z� �B�i�A�i�r� �s�e�r�i�j�a�,� �p�r�i�r�o�d�n�a� �f�r�e�k�v�e�n�c�i�j�a� �1�,�2� �H�z�,� �v�e�r�t�i�k�a�l�n�a� �i�z�o�l�a�c�i�j�s�k�a� �u�
�i�n�k�o�v�i�t�o�s�t� �>� �9�5� �%� �i�z�n�a�d� �3� �H�z�)�.� �V�i�s�o�k
�o�m�j�e�r� �m�a�s�e� �p�r�e�m�a� �p�o�v�r�š�i�n�i� �p�r�u�ž�a� �i�n�e�r�c�i�j�a�l�n�i� �o�t�p�o�r� �t�e�m�e�l�X�s�k�i� �s�p�o�j�e�n�i�m� �v�i�b�r�a�c�i�j�a�m�a�.

�F�a�z�a� �2�:� �S�a�n�d�w�i�c�h� �z�a� �p�r�i�g�u�š�e�n�j�e� �s� �o�g�r�a�n�i�
�e�n�i�m� �s�l�o�j�e�m� �(�3� �m�m� �
�e�l�i�k� �/� �1� �m�m� �v�i�s�k�o�e�l�a�s�t�i�
�n�i� �p�o�l�i�m�e�r� �/� �3� �m�m� �
�e�l�i�k�)� �z�a�l�i�j�e�p�l�j�e�n� �n�a� �g�r�a�n�i�t�n�u
�p�o�v�r�š�i�n�u�.� �O�v�o� �p�r�e�t�v�a�r�a� �p�r�e�o�s�t�a�l�u� �v�i�b�r�a�c�i�j�s�k�u� �e�n�e�r�g�i�j�u� �u� �t�o�p�l�i�n�u� �k�r�o�z� �s�m�i�
�n�o� �d�e�f�o�r�m�a�c�i�j�u� �p�o�l�i�m�e�r�n�o�g� �s�l�o�j�a�.� �I�z�m�j�e�r�e�n�i� �f�a�k�t�o�r� �g�u�b�i�t�k�a�:
0,3 pri 2 Hz.

�F�a�z�a� �3�:� �A�k�t�i�v�n�a� �i�z�o�l�a�c�i�j�s�k�a� �p�o�v�r�a�t�n�a� �p�e�t�l�j�a� �k�o�j�a� �k�o�r�i�s�t�i� �s�e�i�z�m�i�
�k�i� �a�k�c�e�l�e�r�o�m�e�t�a�r� �W�i�l�c�o�x�o�n� �7�3�1�A� �m�o�n�t�i�r�a�n� �n�a� �p�o�v�r�š�i�n�i� �p�l�a�t�f�o�r�m�e�,� �k�o�j�i
napaja PID kontroler koji upravlja tlakom pneumatskog izolatora. Aktivni sustav kompenzira sub-1 Hz komponente koje pasivni
izolatori ne mogu prigušiti.

U ispitivanju na klupi tijekom kontrolirane vibracijske ekscitacije (shaker stol, sweep 0,5-5 Hz, amplituda 1 um/s^2), SDP-1 je
�s�m�a�n�j�i�o� �p�r�e�n�e�s�e�n�e� �v�i�b�r�a�c�i�j�e� �z�a� �3�2� �d�B� �p�r�i� �2� �H�z� �i� �4�1� �d�B� �p�r�i� �5� �H�z�.� �T�i�j�e�k�o�m� �d�o�g�a���a�j�a� �1�9�.� �s�i�j�e�
�n�j�a� �-�-� �k�o�j�i� �s�m�o� �s�n�i�m�i�l�i� �u� �s�t�v�a�r�n�o�m
vremenu s instaliranim prototipom SDP-1 -- komponenta kornog spajanja degradacije THD+N smanjena je s 0,25 dB na 0,015 dB:
smanjenje od 94 %.

�K�o�m�b�i�n�i�r�a�n�i� �s�u�s�t�a�v� �(�o�k�l�a�p�a�n�j�e� �s�t�u�p�n�j�a� �E�q�u�i�n�o�x� �p�l�u�s� �p�l�a�t�f�o�r�m�a� �S�D�P�-�1�)� �s�m�a�n�j�i�o� �j�e� �u�k�u�p�n�u� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�u� �1�9�.� �s�i�j�e�
�n�j�a� �s� �0�,�4� �d�B� �n�a
�0�,�0�2�5� �d�B� �-�-� �i�s�p�o�d� �m�j�e�r�n�e� �n�e�s�i�g�u�r�n�o�s�t�i� �v�e���i�n�e� �k�o�m�e�r�c�i�j�a�l�n�i�h� �a�u�d�i�o� �a�n�a�l�i�z�a�t�o�r�a� �i� �p�r�i�b�l�i�ž�n�o� �2�0�0� �p�u�t�a� �i�s�p�o�d� �p�r�a�g�a� �
�u�j�n�o�s�t�i� �p�o�d� �b�i�l�o� �k�o�j�i�m
�p�o�z�n�a�t�i�m� �p�s�i�h�o�a�k�u�s�t�i�
�k�i�m� �m�o�d�e�l�o�m�.

�N�a�p�o�m�i�n�j�e�m�o� �d�a� �j�e� �S�D�P�-�1� �u�
�i�n�k�o�v�i�t� �p�r�o�t�i�v� �s�v�i�h� �t�e�m�e�l�X�s�k�i� �s�p�o�j�e�n�i�h� �v�i�b�r�a�c�i�j�a�,� �n�e� �s�a�m�o� �o�n�i�h� �i�n�d�u�c�i�r�a�n�i�h� �s�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�o�m
�p�u�t�a�n�j�o�m�.� �P�r�o�m�e�t�,� �H�V�A�C� �s�u�s�t�a�v�i�,� �o�b�l�i�ž�n�j�a� �g�r�a�d�n�j�a� �i� �k�u���n�i� �i�z�v�o�r�i� �(�p�e�r�i�l�i�c�e� �r�u�b�l�j�a�,� �k�o�r�a�c�i�)� �s�v�i� �s�e� �s�p�a�j�a�j�u� �k�r�o�z� �i�s�t�i� �m�e�h�a�n�i�z�a�m�.� �S�D�P�-�1� �i�h
�s�v�e� �r�j�e�š�a�v�a�.� �S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �p�r�u�ž�i�l�a� �j�e� �p�o�t�i�c�a�j� �z�a� �n�j�e�g�o�v� �r�a�z�v�o�j�.� �N�j�e�g�o�v�a� �k�o�r�i�s�n�o�s�t� �p�r�o�t�e�ž�e� �s�e� �d�a�l�e�k�o� �i�z�v�a�n
geomagnetskih oluja.
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�S�e�i�z�m�o�-�a�k�u�s�t�i�
�k�o� �s�p�a�j�a�n�j�e� �u� �k�r�i�t�i�
�n�o�m� �o�k�r�u�ž�e�n�j�u� �z�a� �s�l�u�š�a�n�j�e�:� �i�o�n�o�s�f�e�r�s�k�a� �p�e�r�t�u�r�b�a�c�i�j�a�,� �k�o�r�n�i� �k�a�p�a�c�i�t�e�t� �i� �s�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�eEQUATORIAL AUDIO

5

6. OVISNOST O GEOGRAFSKOJ ŠIRINI

�S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�e� �o�v�i�s�n�a� �j�e� �o� �g�e�o�g�r�a�f�s�k�o�j� �š�i�r�i�n�i� �k�r�o�z� �d�v�a� �m�e�h�a�n�i�z�m�a�.

�P�r�v�o�,� �i�o�n�o�s�f�e�r�s�k�i� �T�E�C� �o�d�g�o�v�o�r� �n�a� �s�u�n�
�e�v�e� �b�a�k�l�i� �v�a�r�i�r�a� �s� �g�e�o�g�r�a�f�s�k�o�m� �š�i�r�i�n�o�m�.� �N�a�j�v�e���e� �T�E�C� �p�e�r�t�u�r�b�a�c�i�j�e� �j�a�v�l�j�a�j�u� �s�e� �u� �e�k�v�a�t�o�r�i�j�a�l�n�o�j
�i�o�n�i�z�a�c�i�j�s�k�o�j� �a�n�o�m�a�l�i�j�i� �(�E�I�A�)� �-�-� �d�v�a� �p�o�j�a�s�a� �p�o�v�e���a�n�e� �e�l�e�k�t�r�o�n�s�k�e� �g�u�s�t�o���e� �c�e�n�t�r�i�r�a�n�a� �n�a� �p�r�i�b�l�i�ž�n�o� �+�/�-� �1�5� �d�e�g� �g�e�o�m�a�g�n�e�t�s�k�e� �š�i�r�i�n�e�.
�S�l�u�š�a�t�e�l�j�i� �u� �t�i�m� �p�o�j�a�s�e�v�i�m�a� �(�k�o�j�i� �u�k�l�j�u�
�u�j�u� �v�e���i�n�u� �S�r�e�d�n�j�e� �A�m�e�r�i�k�e�,� �s�j�e�v�e�r�n�u� �J�u�ž�n�u� �A�m�e�r�i�k�u�,� �S�r�e�d�n�j�u� �A�f�r�i�k�u�,� �J�u�ž�n�u� �i� �J�u�g�o�i�s�t�o�
�n�u
�A�z�i�j�u�)� �d�o�ž�i�v�l�j�a�v�a�j�u� �T�E�C� �e�k�s�k�u�r�z�i�j�e� �p�r�i�b�l�i�ž�n�o� �2�,�5� �p�u�t�a� �v�e���e� �o�d� �s�l�u�š�a�t�e�l�j�a� �n�a� �s�r�e�d�n�j�i�m� �g�e�o�g�r�a�f�s�k�i�m� �š�i�r�i�n�a�m�a� �z�a� �i�s�t�i� �i�n�t�e�n�z�i�t�e�t� �s�u�n�
�e�v�e
�b�a�k�l�e�.� �D�e�l�t�a� �T�E�C� �o�d� �4�2� �T�E�C�U� �u� �Q�u�i�t�u� �(�b�l�i�z�u� �E�I�A�)� �1�9�.� �s�i�j�e�
�n�j�a� �i�z�n�o�s�i�l�a� �b�i� �p�r�i�b�l�i�ž�n�o� �1�7� �T�E�C�U� �u� �M�ü�n�c�h�e�n�u�.

�D�r�u�g�o�,� �k�o�r�n�a� �v�o�d�l�j�i�v�o�s�t� �i� �g�u�s�t�o���a� �f�r�a�k�t�u�r�e� �v�a�r�i�r�a�j�u� �s� �t�e�k�t�o�n�s�k�i�m� �o�k�r�u�ž�e�n�j�e�m�.� �Q�u�i�t�o�,� �s�m�j�e�š�t�e�n� �n�a� �z�a�p�a�d�n�o�m� �r�u�b�u� �J�u�ž�n�o�a�m�e�r�i�
�k�e
�p�l�o�
�e� �i�z�n�a�d� �p�l�o�
�0� �N�a�z�c�a� �k�o�j�a� �s�e� �s�u�b�d�u�c�i�r�a�,� �s�j�e�d�i� �n�a� �n�e�k�i�m� �o�d� �n�a�j�l�o�m�l�j�e�n�i�j�e� �i� �n�a�j�t�e�k�u���i�n�o�m�-�s�a�t�u�r�i�r�a�n�e� �k�o�r�e� �n�a� �Z�e�m�l�j�i�.� �U�
�i�n�k�o�v�i�t�o�s�t
�k�a�p�a�c�i�t�i�v�n�o�g� �s�p�a�j�a�n�j�a� �j�e� �o�d�g�o�v�a�r�a�j�u���e� �v�i�s�o�k�a�.� �S�l�u�š�a�t�e�l�j� �u� �M�ü�n�c�h�e�n�u�,� �s�j�e�d�e���i� �n�a� �s�t�a�b�i�l�n�o�m� �E�u�r�o�p�s�k�o�m� �k�r�a�t�o�n�u� �s�a� �s�v�o�j�o�m� �n�i�s�k�o�m
�g�u�s�t�o���o�m� �f�r�a�k�t�u�r�e� �i� �s�u�h�i�m� �k�r�i�s�t�a�l�i�
�n�i�m� �p�o�d�r�u�m�o�m�,� �d�o�ž�i�v�l�j�a�v�a�o� �b�i� �z�n�a�
�a�j�n�o� �s�l�a�b�i�j�e� �k�o�r�e�n�o�v�s�k�o�-�p�r�e�m�a�-�p�o�v�r�š�i�n�i� �s�p�a�j�a�n�j�e� �
�a�k� �i� �z�a� �i�s�t�u
ionosfersku perturbaciju.

�K�o�m�b�i�n�a�c�i�j�a� �o�v�i�h� �d�v�a�j�u� �f�a�k�t�o�r�a� �z�n�a�
�i� �d�a� �j�e� �S�S�A�D�P� �n�a�j�j�a�
�i� �u� �e�k�v�a�t�o�r�i�j�a�l�n�i�m� �r�e�g�i�j�a�m�a� �s� �a�k�t�i�v�n�o�m� �t�e�k�t�o�n�i�k�o�m� �-�-� �u�p�r�a�v�o� �r�e�g�i�j�a�m�a� �g�d�j�e
�j�e� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o� �u�v�i�j�e�k� �p�r�e�p�o�r�u�
�i�v�a�o� �s�v�o�j�e� �p�r�o�i�z�v�o�d�e� �n�a�j�v�i�š�e�g� �s�t�u�p�n�j�a�.� �O�v�o� �n�i�j�e� �s�l�u�
�a�j�n�o�s�t�.� �T�o� �j�e� �p�o�s�l�j�e�d�i�c�a� �i�s�t�e� �g�e�o�f�i�z�i�
�k�e
stvarnosti koja proizvodi hemisfersku pristranost, geomagnetske varijacije polja i svaki drugi fenomen ovisan o geografskoj širini koji
smo dokumentirali.

�N�a�p�o�m�i�n�j�e�m�o�,� �m�e���u�t�i�m�,� �d�a� �j�e� �d�o�g�a���a�j� �1�9�.� �s�i�j�e�
�n�j�a� �b�i�o� �s�a�m�o� �G�4�.� �C�a�r�r�i�n�g�t�o�n�o�v� �d�o�g�a���a�j� �i�z� �1�8�5�9�.� �p�r�o�c�i�j�e�n�j�e�n� �j�e� �n�a� �G�5�+�.
�C�a�r�r�i�n�g�t�o�n�s�k�a� �k�l�a�s�a� �d�o�g�a���a�j�a� �p�r�o�i�z�v�e�l�a� �b�i� �T�E�C� �e�k�s�k�u�r�z�i�j�e� �k�o�j�e� �p�r�e�m�a�š�u�j�u� �2�0�0� �T�E�C�U� �i�,� �p�r�e�m�a� �n�a�š�e�m� �l�i�n�e�a�r�n�o�m� �s�k�a�l�i�r�a�j�u���e�m
�m�o�d�e�l�u�,� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�u� �k�o�j�a� �p�r�e�m�a�š�u�j�e� �1�,�8� �d�B� �-�-� �
�u�j�n�o� �p�o�d� �t�i�h�i�m� �u�v�j�e�t�i�m�a� �s�l�u�š�a�n�j�a� �
�a�k� �i� �b�e�z� �o�s�j�e�t�l�j�i�v�e� �m�j�e�r�n�e� �o�p�r�e�m�e�.� �I�n�t�e�r�v�a�l
�p�o�n�a�v�l�j�a�n�j�a� �z�a� �d�o�g�a���a�j�e� �C�a�r�r�i�n�g�t�o�n�s�k�e� �k�l�a�s�e� �p�r�o�c�j�e�n�j�u�j�e� �s�e� �n�a� �1�0�0�-�2�0�0� �g�o�d�i�n�a�.� �S�u�n�
�e�v� �c�i�k�l�u�s� �2�5� �v�e��� �j�e� �p�r�o�i�z�v�e�o� �n�a�j�j�a�
�e� �o�l�u�j�e� �o�d
�2�0�0�3�.� �P�r�e�p�o�r�u�
�u�j�e�m�o� �p�r�i�p�r�a�v�n�o�s�t�.

�7�.� �Z�A�K�L�J�U���A�K

�M�o�d�e�l� �e�l�e�k�t�r�o�s�t�a�t�i�
�k�o�g� �s�p�a�j�a�n�j�a� �i�o�n�o�s�f�e�r�a�-�k�o�r�a� �S�v�e�u�
�i�l�i�š�t�a� �u� �K�y�o�t�u� �p�r�u�ž�a� �k�a�r�i�k�u�j�u� �k�a�r�i�k�u� �i�z�m�e���u� �s�u�n�
�e�v�e� �a�k�t�i�v�n�o�s�t�i� �i� �m�e�h�a�n�i�
�k�i�h
�v�i�b�r�a�c�i�j�a� �u� �i�z�g�r�a���e�n�o�m� �o�k�r�u�ž�e�n�j�u�.� �P�o�k�a�z�a�l�i� �s�m�o� �d�a� �j�e� �o�v�a� �p�u�t�a�n�j�a� �s�p�a�j�a�n�j�a� �-�-� �k�o�j�u� �g�e�o�f�i�z�i�
�k�a� �z�a�j�e�d�n�i�c�a� �i�s�t�r�a�ž�u�j�e� �k�a�o� �m�o�g�u���i� �o�k�i�d�a�

�p�o�t�r�e�s�a� �-�-� �t�a�k�o���e�r� �m�j�e�r�l�j�i�v� �d�o�p�r�i�n�o�s�i�t�e�l�j� �d�e�g�r�a�d�a�c�i�j�i� �a�u�d�i�o� �s�i�g�n�a�l�n�o�g� �l�a�n�c�a� �t�i�j�e�k�o�m� �g�e�o�m�a�g�n�e�t�s�k�i�h� �o�l�u�j�a�.

�S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �a�u�d�i�o� �d�e�g�r�a�d�a�c�i�j�e� �d�j�e�l�u�j�e� �s� �k�a�š�n�j�e�n�j�e�m� �o�d� �4�7� �m�i�n�u�t�a� �o�d� �i�o�n�o�s�f�e�r�s�k�e� �p�e�r�t�u�r�b�a�c�i�j�e� �d�o� �v�i�b�r�a�c�i�j�e� �s�t�a�l�k�a
�o�p�r�e�m�e�,� �p�o�s�r�e�d�o�v�a�n�a� �p�r�o�p�a�g�a�c�i�j�o�m� �k�v�a�z�i�-�s�t�a�t�i�
�k�o�g� �e�l�e�k�t�r�i�
�n�o�g� �p�o�l�j�a� �k�r�o�z� �a�t�m�o�s�f�e�r�s�k�i� �s�t�u�p�a�c� �i� �k�a�p�a�c�i�t�i�v�n�i�m� �s�p�a�j�a�n�j�e�m� �u� �l�o�m�l�j�e�n�u
�k�r�u�t�u� �s�t�i�j�e�n�u�.� �U�
�i�n�a�k� �j�e� �m�a�l�i� �(�0�,�0�0�9� �d�B� �p�o� �T�E�C�U�)�,� �d�o�s�l�j�e�d�a�n� �p�r�e�k�o� �2�4� �p�r�o�m�a�t�r�a�n�a� �d�o�g�a���a�j�a� �i� �s�m�a�n�j�i�v� �z�a� �9�4� �%� �k�o�r�i�š�t�e�n�j�e�m� �p�l�a�t�f�o�r�m�e
Equatorial Audio Seismic Decoupling Platform.

�Z�e�m�l�j�i�n�a� �k�o�r�a� �j�e� �k�o�n�d�e�n�z�a�t�o�r�.� �I�o�n�o�s�f�e�r�a� �j�e� �d�r�u�g�a� �p�l�o�
�a�.� �S�u�n�c�e� �j�e� �i�z�v�o�r� �n�a�p�o�n�a�.� �A� �v�a�š� �s�t�a�l�a�k� �z�a� �o�p�r�e�m�u� �s�j�e�d�i� �n�a� �d�i�e�l�e�k�t�r�i�k�u�.

�O�v�o� �n�i�j�e� �m�e�t�a�f�o�r�a�.� �T�o� �j�e� �i�z�m�j�e�r�e�n�i�,� �o�b�j�a�v�l�j�e�n�i� �i� �p�o�n�o�v�l�j�i�v�i� �f�i�z�i�
�k�i� �m�e�h�a�n�i�z�a�m�.� �S�k�u�p�i�n�a� �i�z� �K�y�o�t�a� �o�t�k�r�i�l�a� �g�a� �j�e� �d�o�k� �j�e� �t�r�a�ž�i�l�a� �o�k�i�d�a�
�e
potresa. Mi smo otkrili njegove audio posljedice dok smo slušali geomagnetsku oluju.

�P�r�e�p�o�r�u�
�u�j�e�m�o� �d�a� �k�r�i�t�i�
�n�e� �p�r�o�s�t�o�r�i�j�e� �z�a� �s�l�u�š�a�n�j�e� �u� �g�e�o�m�a�g�n�e�t�s�k�i� �a�k�t�i�v�n�i�m� �i�l�i� �t�e�k�t�o�n�s�k�i� �l�o�m�l�j�e�n�i�m� �r�e�g�i�j�a�m�a� �u�k�l�j�u�
�e� �s�e�i�z�m�i�
�k�u
�i�z�o�l�a�c�i�j�u� �k�a�o� �s�t�a�n�d�a�r�d�n�u� �p�r�a�k�s�u�.� �S�u�n�
�a�n�o�-�s�e�i�z�m�i�
�k�a� �p�u�t�a�n�j�a� �j�e�d�a�n� �j�e� �o�d� �m�n�o�g�i�h� �i�z�v�o�r�a� �v�i�b�r�a�c�i�j�a� �k�o�j�e� �S�D�P�-�1� �r�j�e�š�a�v�a� �-�-� �a�l�i� �j�e�d�i�n�i� �j�e
�k�o�j�i� �s�t�i�ž�e� �i�z� �s�v�e�m�i�r�a�,� �4�7� �m�i�n�u�t�a� �k�a�s�n�i�j�e�,� �k�r�o�z� �Z�e�m�l�j�i�n�u� �k�o�r�u�,� �k�a�k�o� �b�i� �p�o�m�a�k�a�o� �v�a�š�u� �r�e�f�e�r�e�n�c�u� �u�z�e�m�l�j�e�n�j�a� �z�a� �d�j�e�l�i��� �d�e�c�i�b�e�l�a� �t�i�j�e�k�o�m
�n�a�j�d�r�a�m�a�t�i�
�n�i�j�i�h� �a�s�t�r�o�n�o�m�s�k�i�h� �d�o�g�a���a�j�a� �s�u�n�
�e�v�o�g� �c�i�k�l�u�s�a�.

�A�k�o� �s�t�e� �1�9�.� �s�i�j�e�
�n�j�a� �2�0�2�6�.� �
�u�l�i� �n�e�š�t�o� �
�u�d�n�o� �-�-� �n�i�s�t�e� �t�o� �u�m�i�š�l�j�a�l�i�.� �S�l�u�š�a�l�i� �s�t�e� �S�u�n�c�e�,� �s�p�r�o�v�e�d�e�n�o� �k�r�o�z� �Z�e�m�l�j�u�,� �k�a�k�o� �s�t�i�ž�e� �d�o� �v�a�š�e�g
stalka opreme pri 106 metara u sekundi. Snimili smo to. Podaci su u ovom radu.
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