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Sažetak
�D�i�s�k�u�s�i�j�a� �n�a� �f�o�r�u�m�u� �d�i�y�a�u�d�i�o�.�c�o�m� �(�t�e�m�a� �#�3�9�4�1�8�7�,� �„�B�a�k�a�r� �v�s�.� �b�l�a�t�o� �v�s�.� �b�a�n�a�n�a� �-�-� �k�o�j�i� �b�o�l�j�e� �z�v�u�
�i�?�"�,� �2�0�2�4�,� �3�4�7� �o�d�g�o�v�o�r�a�)� �p�r�e�d�l�o�ž�i�l�a� �j�e
�p�o�r�e���e�n�j�e� �p�r�i�j�e�n�o�s�a� �a�u�d�i�o� �s�i�g�n�a�l�a� �k�r�o�z� �b�a�k�r�e�n�u� �ž�i�c�u�,� �m�o�k�r�o� �b�l�a�t�o� �i� �s�v�j�e�ž�u� �b�a�n�a�n�u�.� �T�e�m�a� �j�e� �š�i�r�o�k�o� �t�r�e�t�i�r�a�n�a� �k�a�o� �h�u�m�o�r�i�s�t�i�
�n�a�.� �M�e���u�t�i�m�,
�o�s�n�o�v�n�o� �p�i�t�a�n�j�e� �-�-� �d�a� �l�i� �k�o�n�v�e�n�c�i�o�n�a�l�n�i� �o�d�a�b�i�r� �b�a�k�r�a� �k�a�o� �d�o�m�i�n�a�n�t�n�o�g� �a�u�d�i�o� �p�r�o�v�o�d�n�o�g� �m�a�t�e�r�i�j�a�l�a� �o�d�r�a�ž�a�v�a� �s�t�r�o�g�o� �p�o�r�e���e�n�j�e� �s
�a�l�t�e�r�n�a�t�i�v�a�m�a�,� �i�l�i� �s�a�m�o� �i�s�t�o�r�i�j�s�k�u� �k�o�n�v�e�n�c�i�j�u� �-�-� �n�i�j�e� �b�i�l�o� �o�b�r�a���e�n�o� �u� �r�e�c�e�n�z�i�r�a�n�o�j� �l�i�t�e�r�a�t�u�r�i�.� �K�o�n�s�t�r�u�i�s�a�l�i� �s�m�o� �b�a�l�a�n�s�i�r�a�n�a� �p�o�v�e�z�i�v�a�n�j�a� �o�d� �1
�m�e�t�r�a� �k�o�r�i�s�t�e���i� �1�3� �p�r�o�v�o�d�n�i�h� �m�a�t�e�r�i�j�a�l�a�:� �O�F�C� �b�a�k�a�r�,� �j�e�d�n�o�k�r�i�s�t�a�l�n�i� �O�F�C� �b�a�k�a�r�,� �f�i�n�o� �s�r�e�b�r�o�,� �a�l�u�m�i�n�i�j�,� �m�o�k�r�u� �g�l�i�n�u� �(�b�l�a�t�o�)�,� �s�v�j�e�ž�u� �b�a�n�a�n�u
�(�M�u�s�a� �a�c�u�m�i�n�a�t�a�)�,� �g�r�a�f�i�t�n�u� �š�i�p�k�u�,� �
�e�l�i�
�n�u� �ž�i�c�u�,� �m�o�r�s�k�u� �v�o�d�u� �u� �s�i�l�i�k�o�n�s�k�o�j� �c�i�j�e�v�i�,� �v�l�a�k�n�o� �u�g�l�j�e�n�i�k�a�,� �o�l�o�v�k�u� �z�a� �p�i�s�a�n�j�e� �(�H�B� �s�t�e�p�e�n�)�,� �l�j�u�d�s�k�u
�p�l�j�u�v�a�
�k�u� �u� �s�i�l�i�k�o�n�s�k�o�j� �c�i�j�e�v�i� �i� �k�o�n�t�r�o�l�u� �k�o�j�a� �s�e� �s�a�s�t�o�j�i� �o�d� �n�e�p�o�s�t�o�j�a�n�j�a� �p�r�o�v�o�d�n�i�k�a� �(�o�t�v�o�r�e�n�o� �k�o�l�o� �s� �t�e�r�m�i�n�a�c�i�j�o�m� �o�d� �1� �M�O�h�m�)�.� �S�v�a�k�i� �k�a�b�a�l
podvrgnut je standardizovanom mjernom protokolu: DC otpor, frekventni odziv (20 Hz - 200 kHz), ukupna harmonska distorzija (1 kHz, 2
�V�r�m�s�)�,� �i�m�p�u�l�s�n�i� �o�d�z�i�v� �i� �r�e�k�o�n�s�t�r�u�k�c�i�j�a� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �k�o�r�i�s�t�e���i� �T�a�n�a�k�i�n� �p�r�o�t�o�k�o�l�.� �B�a�k�a�r� �i� �s�r�e�b�r�o� �p�o�k�a�z�a�l�i� �s�u� �s�e� �n�a�j�b�o�l�j�e� �p�o
�s�v�a�k�o�j� �k�o�n�v�e�n�c�i�o�n�a�l�n�o�j� �m�e�t�r�i�c�i�.� �B�l�a�t�o� �j�e�,� �m�e���u�t�i�m�,� �p�o�k�a�z�a�l�o� �a�n�o�m�a�l�n�o� �s�v�o�j�s�t�v�o�:� �n�j�e�g�o�v� �f�r�e�k�v�e�n�t�n�o�-�z�a�v�i�s�n�i� �p�r�o�f�i�l� �s�l�a�b�l�j�e�n�j�a� �p�r�o�i�z�v�e�o� �j�e
�n�j�e�ž�a�n�,� �m�o�n�o�t�o�n�o� �o�p�a�d�a�j�u���i� �r�o�l�l�-�o�f�f� �i�z�n�a�d� �2�0� �k�H�z� �k�o�j�i� �b�l�i�s�k�o� �a�p�r�o�k�s�i�m�i�r�a� �k�a�r�a�k�t�e�r�i�s�t�i�k�u� �a�p�s�o�r�p�c�i�j�e� �l�j�u�d�s�k�o�g� �v�a�n�j�s�k�o�g� �z�v�u�k�o�v�o�d�a�,� �a� �n�j�e�g�o�v�e
�p�o�v�r�a�t�l�j�i�v�e� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �-�-� �i�a�k�o� �n�i�s�k�e� �u� �a�p�s�o�l�u�t�n�i�m� �t�e�r�m�i�n�i�m�a� �-�-� �p�o�k�a�z�a�l�e� �s�u� �n�a�j�v�e���u� �v�r�e�m�e�n�s�k�u� �s�t�a�b�i�l�n�o�s�t� �o�d� �b�i�l�o� �k�o�j�e�g
�t�e�s�t�i�r�a�n�o�g� �m�a�t�e�r�i�j�a�l�a�,� �v�a�r�i�r�a�j�u���i� �m�a�n�j�e� �o�d� �0�,�4�%� �t�o�k�o�m� �7�2�-�s�a�t�n�o�g� �k�o�n�t�i�n�u�i�r�a�n�o�g� �m�j�e�r�e�n�j�a�.� �N�e� �p�r�e�p�o�r�u�
�u�j�e�m�o� �b�l�a�t�o� �k�a�o� �p�r�o�v�o�d�n�i�k�.
Prijavljujemo da je njegovo ponašanje zanimljivije nego što njegova reputacija sugeriše.

1. UVOD

U martu 2024, korisnik na forumu diyaudio.com -- nadimak „TubeGlowWorm" -- postavio je pitanje koje je, u svojoj originalnoj
�f�o�r�m�u�l�a�c�i�j�i�,� �g�l�a�s�i�l�o�:� �„�D�a� �l�i� �j�e� �i�k�o� �z�a�p�r�a�v�o� �i�z�m�j�e�r�i�o� �d�a� �l�i� �b�a�k�a�r� �z�v�u�
�i� �b�o�l�j�e� �o�d� �b�l�a�t�a�?� �I�l�i� �s�v�i� �s�a�m�o� �p�r�e�t�p�o�s�t�a�v�l�j�a�m�o�?�"

�T�e�m�a� �k�o�j�a� �j�e� �u�s�l�i�j�e�d�i�l�a� �a�k�u�m�u�l�i�r�a�l�a� �j�e� �3�4�7� �o�d�g�o�v�o�r�a� �t�o�k�o�m� �1�1� �d�a�n�a�.� �V�e���i�n�a� �j�e� �b�i�l�a� �o�d�b�a�c�u�j�u���a�.� �N�e�k�o�l�i�k�o� �j�e� �b�i�l�o� �z�a�b�a�v�n�o�.� �M�a�l�i� �b�r�o�j
�i�z�n�i�o� �j�e� �s�u�š�t�i�n�s�k�e� �t�a�
�k�e�:� �d�a� �j�e� �o�d�a�b�i�r� �b�a�k�r�a� �k�a�o� �s�t�a�n�d�a�r�d�n�o�g� �p�r�o�v�o�d�n�o�g� �m�a�t�e�r�i�j�a�l�a� �z�a� �p�r�i�j�e�n�o�s� �a�u�d�i�o� �s�i�g�n�a�l�a� �i�s�t�o�r�i�j�s�k�i� �u�s�l�o�v�l�j�e�n
�(�E�d�i�s�o�n� �j�e� �k�o�r�i�s�t�i�o� �b�a�k�a�r� �j�e�r� �j�e� �b�i�o� �j�e�f�t�i�n� �i� �d�o�s�t�u�p�a�n�,� �n�e� �z�a�t�o� �š�t�o� �g�a� �j�e� �u�p�o�r�e���i�v�a�o� �s� �a�l�t�e�r�n�a�t�i�v�a�m�a�)�;� �d�a� �r�e�l�e�v�a�n�t�n�a� �s�v�o�j�s�t�v�a� �p�r�o�v�o�d�n�i�k�a
�-�-� �o�t�p�o�r�,� �e�f�e�k�a�t� �k�o�ž�e�,� �d�i�e�l�e�k�t�r�i�
�n�a� �a�p�s�o�r�p�c�i�j�a� �o�k�o�l�n�e� �i�z�o�l�a�c�i�j�e� �-�-� �d�r�a�m�a�t�i�
�n�o� �v�a�r�i�r�a�j�u� �m�e���u� �m�a�t�e�r�i�j�a�l�i�m�a�;� �i� �d�a� �n�i�j�e�d�a�n� �k�o�n�t�r�o�l�i�s�a�n�i� �t�e�s�t
�s�l�u�š�a�n�j�a� �i�l�i� �p�o�r�e���e�n�j�e� �m�j�e�r�e�n�j�a� �i�z�m�e���u� �b�a�k�r�a� �i� �b�i�l�o� �k�o�j�e�g� �n�e�m�e�t�a�l�n�o�g� �p�r�o�v�o�d�n�i�k�a� �n�i�j�e� �o�b�j�a�v�l�j�e�n�.

�J�e�d�a�n� �p�o�s�t�a�v�l�j�a�
� �-�-� �„�E�q�u�a�t�o�r�i�a�l�S�k�e�p�t�i�c�"� �-�-� �p�r�e�d�l�o�ž�i�o� �j�e� �d�o�d�a�v�a�n�j�e� �b�a�n�a�n�e� �u� �p�o�r�e���e�n�j�e�,� �n�a�p�o�m�e�n�u�v�š�i� �d�a� �m�e�s�o� �b�a�n�a�n�e� �b�o�g�a�t�o
�k�a�l�i�j�e�m� �i�m�a� �i�o�n�s�k�u� �p�r�o�v�o�d�l�j�i�v�o�s�t� �p�r�i�b�l�i�ž�n�o� �1�.�0�0�0� �p�u�t�a� �n�i�ž�u� �o�d� �b�a�k�r�e�n�e� �e�l�e�k�t�r�o�n�s�k�e� �p�r�o�v�o�d�l�j�i�v�o�s�t�i�,� �a�l�i� �1�0� �p�u�t�a� �v�e���u� �o�d� �d�e�s�t�i�l�o�v�a�n�e
�v�o�d�e�.� �D�r�u�g�i� �p�o�s�t�a�v�l�j�a�
� �-�-� �„�J�e�n�s�e�n�T�r�a�n�s�f�o�r�m�e�r�G�u�y�"� �-�-� �n�a�p�o�m�e�n�u�o� �j�e� �d�a� �r�e�l�e�v�a�n�t�n�o� �p�o�r�e���e�n�j�e� �n�i�j�e� �s�a�m� �o�t�p�o�r�n�o�s�t�,� �v�e��� �f�r�e�k�v�e�n�t�n�o
zavisna kompleksna impedansa, koja ovisi o tipu nosioca naboja (elektroni u metalima, ioni u elektrolitima i biološkim materijalima).

�P�r�o�
�i�t�a�l�i� �s�m�o� �t�e�m�u� �s�a� �z�a�n�i�m�a�n�j�e�m�.� �P�i�t�a�n�j�e�,� �o�s�l�o�b�o���e�n�o� �s�v�o�g� �k�o�m�e�d�i�j�s�k�o�g� �o�k�v�i�r�a�,� �j�e� �l�e�g�i�t�i�m�n�o�.� �O�d�l�u�
�i�l�i� �s�m�o� �n�a� �n�j�e�g�a� �o�d�g�o�v�o�r�i�t�i�.

�O�v�a�j� �r�a�d� �p�r�e�d�s�t�a�v�l�j�a� �k�o�n�t�r�o�l�i�s�a�n�o� �p�o�r�e���e�n�j�e� �1�3� �p�r�o�v�o�d�n�i�h� �m�a�t�e�r�i�j�a�l�a�,� �u� �r�a�s�p�o�n�u� �o�d� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�h� �(�O�F�C� �b�a�k�a�r�,� �f�i�n�o� �s�r�e�b�r�o�)� �d�o
�n�e�k�o�n�v�e�n�c�i�o�n�a�l�n�i�h� �(�m�o�k�r�o� �b�l�a�t�o�,� �s�v�j�e�ž�a� �b�a�n�a�n�a�,� �l�j�u�d�s�k�a� �p�l�j�u�v�a�
�k�a�)�.� �M�j�e�r�e�n�j�a� �s�u� �s�t�v�a�r�n�a�.� �M�e�t�o�d�o�l�o�g�i�j�a� �j�e� �i�s�t�a� �k�a�o� �o�n�a� �k�o�r�i�š�t�e�n�a� �u
�n�a�š�e�m� �r�e�c�e�n�z�i�r�a�n�o�m� �r�a�d�u� �o� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�m� �p�r�o�v�o�d�n�i�c�i�m�a�.� �N�i�s�m�o� �p�r�i�m�i�j�e�n�i�l�i� �h�u�m�o�r� �n�a� �e�k�s�p�e�r�i�m�e�n�t�a�l�n�i� �p�r�o�t�o�k�o�l� �i� �m�o�l�i�m�o� �
�i�t�a�o�c�a
da pruži istu ljubaznost.

2. MATERIJALI I KONSTRUKCIJA KABLOVA

Trinaest provodnih materijala odabrano je kako bi se obuhvatio raspon dostupnih mehanizama provodljivosti i tipova materijala.
�S�v�a�k�i� �j�e� �i�z�r�a���e�n� �u� �b�a�l�a�n�s�i�r�a�n�u� �v�e�z�u� �o�d� �1� �m�e�t�r�a� �(�d�v�a� �s�i�g�n�a�l�n�a� �p�r�o�v�o�d�n�i�k�a� �p�l�u�s� �u�z�e�m�l�j�e�n�j�e�)� �z�a�v�r�š�e�n�u� �N�e�u�t�r�i�k� �N�C�3� �X�L�R� �k�o�n�e�k�t�o�r�i�m�a�.
�D�i�e�l�e�k�t�r�i�k� �i� �m�e�h�a�n�i�
�k�a� �p�o�t�p�o�r�n�a� �s�t�r�u�k�t�u�r�a� �s�t�a�n�d�a�r�d�i�z�o�v�a�n�i� �s�u� �m�e���u� �s�v�i�m� �k�a�b�l�o�v�i�m�a�:� �P�T�F�E� �c�i�j�e�v� �u�n�u�t�r�a�š�n�j�e�g� �p�r�o�m�j�e�r�a� �6� �m�m� �z�a
svaki provodnik, sa dvije signalne cijevi i jednom cijevi uzemljenja povezanim u najlonsku pletenicu.

Materijali:

�1�.� �O�F�C� �b�a�k�a�r� �(�7�N�,� �
�i�s�t�o���a� �9�9�,�9�9�9�9�9�%�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a� �
�v�r�s�t�o� �j�e�z�g�r�o�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�6�8� �*� �1�0�^�-�8� �O�h�m�·�m�.� �O�s�n�o�v�n�a� �r�e�f�e�r�e�n�c�a� �i
�m�a�t�e�r�i�j�a�l� �k�o�j�i� �s�e� �k�o�r�i�s�t�i� �u� �v�e���i�n�i� �p�r�o�f�e�s�i�o�n�a�l�n�i�h� �a�u�d�i�o� �k�a�b�l�o�v�a� �š�i�r�o�m� �s�v�i�j�e�t�a�.

�2�.� �J�e�d�n�o�k�r�i�s�t�a�l�n�i� �O�F�C� �b�a�k�a�r� �(�6�N�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a�,� �i�z�v�u�
�e�n� �O�h�n�o� �m�e�t�o�d�o�m� �k�o�n�t�i�n�u�i�r�a�n�o�g� �l�i�v�e�n�j�a�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�6�7� �*� �1�0�^�-�8� �O�h�m�·�m�.
�U�k�l�j�u�
�e�n� �k�a�k�o� �b�i� �s�e� �u�t�v�r�d�i�l�o� �d�a� �l�i� �k�r�i�s�t�a�l�n�a� �s�t�r�u�k�t�u�r�a�,� �z�a� �r�a�z�l�i�k�u� �o�d� �b�u�l�k� �o�t�p�o�r�n�o�s�t�i�,� �u�t�i�
�e� �n�a� �m�j�e�r�e�n�j�a�.

�3�.� �F�i�n�o� �s�r�e�b�r�o� �(�4�N�,� �9�9�,�9�9�%�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a� �
�v�r�s�t�o� �j�e�z�g�r�o�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�5�9� �*� �1�0�^�-�8� �O�h�m�·�m�.� �E�l�e�m�e�n�t�a�r�n�i� �m�e�t�a�l� �s� �n�a�j�v�e���o�m
�p�r�o�v�o�d�l�j�i�v�o�š���u� �n�a� �s�o�b�n�o�j� �t�e�m�p�e�r�a�t�u�r�i�.
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�4�.� �A�l�u�m�i�n�i�j� �(�4�N�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a� �
�v�r�s�t�o� �j�e�z�g�r�o�)�.� �O�t�p�o�r�n�o�s�t�:� �2�,�6�5� �*� �1�0�^�-�8� �O�h�m�·�m�.� �U�o�b�i�
�a�j�e�n� �u� �p�r�i�j�e�n�o�s�u� �e�n�e�r�g�i�j�e�,� �r�i�j�e�t�k�o� �s�e� �k�o�r�i�s�t�i� �u

audio signalnim kablovima.

�5�.� �M�o�k�r�a� �g�l�i�n�a� �(�„�b�l�a�t�o�"�)�.� �P�r�i�k�u�p�l�j�e�n�a� �s� �o�b�a�l�a� �R�i�o� �M�a�c�h�á�n�g�a�r�a�,� �Q�u�i�t�o�,� �n�a� �t�a�
�k�i� �g�d�j�e� �p�r�e�l�a�z�i� �e�k�v�a�t�o�r� �(�0�,�0�0�0�0�d�e�g� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e�)�.
�S�a�k�u�p�l�j�e�n�a� �u� �z�a�t�v�o�r�e�n�o�m� �k�o�n�t�e�j�n�e�r�u�,� �m�i�j�e�š�a�n�a� �s� �d�e�s�t�i�l�o�v�a�n�o�m� �v�o�d�o�m� �d�o� �k�o�n�z�i�s�t�e�n�c�i�j�e� �g�u�s�t�e� �p�a�s�t�e� �(�p�r�i�b�l�i�ž�n�o� �6�5�%� �
�v�r�s�t�i�h� �t�v�a�r�i� �p�o
težini), i nabijena u PTFE cijev. Glina je bio andosol nastao iz vulkanskog pepela, bogat alofanom i imogolitom, sa sadržajem
�ž�e�l�j�e�z�n�o�g� �o�k�s�i�d�a� �o�d� �8�,�3�%� �p�o� �t�e�ž�i�n�i� �i� �i�z�m�j�e�r�e�n�i�m� �p�H� �6�,�2�.� �D�C� �o�t�p�o�r�n�o�s�t�:� �1�8�,�4� �O�h�m�·�m� �-�-� �p�r�i�b�l�i�ž�n�o� �m�i�l�i�j�a�r�d�u� �p�u�t�a� �v�e���a� �o�d� �b�a�k�r�a�.

6. Svježa banana (Musa acuminata, sorta Cavendish). Kupljena na pijaci u Quitu jutra svake mjerne seanse. Banana je oguljena,
�m�e�s�o� �i�s�j�e�c�k�a�n�o� �u� �c�i�l�i�n�d�r�i�
�n�e� �
�e�p�o�v�e� �o�d� �1� �c�m�,� �a� �
�e�p�o�v�i� �n�a�b�i�j�e�n�i� �o�d� �k�r�a�j�a� �d�o� �k�r�a�j�a� �u� �P�T�F�E� �c�i�j�e�v� �s� �n�j�e�ž�n�o�m� �k�o�m�p�r�e�s�i�j�o�m� �k�a�k�o� �b�i� �s�e
osigurao kontinuitet. Ukupna masa provodnika: 47 g. DC otpornost: 2,1 Ohm·m. Meso banane provodi kroz migraciju kalijevih iona
�(�K�+�)� �u� �v�o�d�e�n�a�s�t�o�m� �i�n�t�e�r���e�l�i�j�s�k�o�m� �m�a�t�r�i�k�s�u�.

�7�.� �G�r�a�f�i�t�n�a� �š�i�p�k�a� �(�s�i�n�t�e�t�i�
�k�a�,� �6� �m�m� �p�r�o�m�j�e�r�a�,� �>�9�9�,�5�%� �u�g�l�j�e�n�i�k�a�)�.� �O�t�p�o�r�n�o�s�t�:� �3�,�5� �*� �1�0�^�-�5� �O�h�m�·�m�.� �P�o�l�u�m�e�t�a�l�n�i� �p�r�o�v�o�d�n�i�k� �s
�d�e�l�o�k�a�l�i�z�o�v�a�n�o�m� �p�i�-�e�l�e�k�t�r�o�n�s�k�o�m� �p�r�o�v�o�d�l�j�i�v�o�š���u� �d�u�ž� �b�a�z�a�l�n�i�h� �r�a�v�n�i�n�a�.

�8�.� ���e�l�i�
�n�a� �ž�i�c�a� �(�A�I�S�I� �1�0�0�8�,� �ž�a�r�e�n�a�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�0� �*� �1�0�^�-�7� �O�h�m�·�m�.� �P�r�i�b�l�i�ž�n�o� �š�e�s�t� �p�u�t�a� �v�e���a� �o�t�p�o�r�n�o�s�t� �o�d� �b�a�k�r�a�,� �i
feromagnetna -- jedini magnetni materijal u skupu.

�9�.� �M�o�r�s�k�a� �v�o�d�a� �(�p�r�i�k�u�p�l�j�e�n�a� �s� �p�a�c�i�f�i�
�k�e� �o�b�a�l�e� �u� �E�s�m�e�r�a�l�d�a�s�u�,� �E�k�v�a�d�o�r�,� �0�,�9�8�d�e�g� �N� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e�,� �s�a�l�i�n�i�t�e�t� �3�4�,�2� �p�p�t�)�.� �Z�a�t�v�o�r�e�n�a� �u
silikonskoj cijevi sa zatvorenim kontaktima bakrene žice na svakom kraju. Otpornost: 0,20 Ohm·m. Provodi kroz migraciju
natrijumovih i hloridnih iona.

10. Vlakno ugljenika (Toray T700, 12K broj filamenata, neuvijeno). Otpornost: 1,6 * 10^-5 Ohm·m. Provodi kroz grafitne jezgre
vlakana.

11. Olovka za pisanje (Faber-Castell HB stepen, 2 mm promjera, 68% grafit / 26% glina / 6% vosak vezivo). Otpornost: 4,2 * 10^-4
Ohm·m. Grafit-glina kompozit koji je, napominjemo, sam po sebi hibrid blata i grafita.

�1�2�.� �L�j�u�d�s�k�a� �p�l�j�u�v�a�
�k�a� �(�p�r�i�k�u�p�l�j�e�n�a� �o�d� �t�r�i� �l�a�b�o�r�a�t�o�r�i�j�s�k�a� �v�o�l�o�n�t�e�r�a�,� �o�b�j�e�d�i�n�j�e�n�a�,� �z�a�t�v�o�r�e�n�a� �u� �s�i�l�i�k�o�n�s�k�o�j� �c�i�j�e�v�i� �s�a� �b�a�k�r�e�n�i�m
elektrodama). Otpornost: 0,72 Ohm·m. Ionski provodnik s natrijem, kalijem, kalcijem i hloridom kao primarnim nosiocima naboja.
�P�r�i�z�n�a�j�e�m�o� �d�a� �j�e� �o�v�a�j� �m�a�t�e�r�i�j�a�l� �n�e�o�b�i�
�a�n�.� �U�k�l�j�u�
�e�n� �j�e� �j�e�r� �j�e� �p�o�s�t�a�v�l�j�a�
� �u� �d�i�y�a�u�d�i�o� �t�e�m�i� �s�p�e�c�i�f�i�
�n�o� �t�r�a�ž�i�o�.

�1�3�.� �O�t�v�o�r�e�n�o� �k�o�l�o� �(�b�e�z� �p�r�o�v�o�d�n�i�k�a� �-�-� �P�T�F�E� �c�i�j�e�v� �s� �z�r�a�
�n�i�m� �r�a�z�m�a�k�o�m�,� �o�t�p�o�r�n�i�k� �z�a� �t�e�r�m�i�n�a�c�i�j�u� �o�d� �1� �M�O�h�m�)�.� �U�k�l�j�u�
�e�n�o� �k�a�o� �k�o�n�t�r�o�l�a
za uspostavljanje praga mjerenja.

Svi nemetalni provodnici pripremljeni su i instalirani u roku od 2 sata od mjerenja kako bi se minimizirala dehidracija, oksidacija ili
biološka degradacija. Banana kabal testiran je na 0, 6, 12, 24, 48 i 72 sata nakon izrade radi karakterizacije vremenske stabilnosti.
Blato kabal testiran je po istom rasporedu.

3. MJERNI PROTOKOL

Svaki kabal umetnut je u standardizovani signalni lanac: izlaz Audio Precision APx555B generatora -> kabal pod testom -> AKM
�A�K�5�5�7�8� �A�D�C� �(�7�6�8� �k�H�z�,� �3�2�-�b�i�t�)�.� �I�z�v�r�š�e�n�a� �s�u� �s�l�j�e�d�e���a� �m�j�e�r�e�n�j�a�:

�D�C� �o�t�p�o�r�:� �4�-�ž�i�
�n�o� �K�e�l�v�i�n�o�v�o� �m�j�e�r�e�n�j�e�,� �K�e�i�t�h�l�e�y� �2�4�5�0� �S�o�u�r�c�e�M�e�t�e�r�,� �t�e�s�t� �s�t�r�u�j�a� �1�0�0� �m�A� �(�s�m�a�n�j�e�n�a� �n�a� �1�0� �m�A� �z�a� �v�i�s�o�k�o�o�t�p�o�r�n�e
materijale kako bi se izbjegli termalni efekti).

Frekventni odziv: 20 Hz do 200 kHz, rezolucija 1/48-oktave, konstantni napon 2 Vrms. Mjereno kao odnos primljenog nivoa prema
referentnom nivou bakra na svakoj frekvenciji.

Ukupna harmonska distorzija + buka (THD+N): 1 kHz sinusoida, 2 Vrms, mjerna propusnost 80 kHz. Izraženo u dB u odnosu na
osnovni harmonik.

�I�m�p�u�l�s�n�i� �o�d�z�i�v�:� �1�0�-�m�i�k�r�o�s�e�k�u�n�d�n�i� �i�m�p�u�l�s�,� �s�n�i�m�a�n�j�e� �7�6�8� �k�H�z�,� �p�r�o�z�o�r� �o�d� �6�5�.�5�3�6� �t�a�
�a�k�a�.� �I�s�p�i�t�a�n�o� �z�a� �r�e�f�l�e�k�s�i�j�e�,� �z�v�o�n�j�a�v�u� �i� �a�n�o�m�a�l�i�j�e
grupnog kašnjenja.

�M�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �(�I�S�I�)�:� �S�l�i�j�e�d�e���i� �T�a�n�a�k�i�n� �p�r�o�t�o�k�o�l� �(�2�0�2�5�)�.� �M�u�l�t�i�-�t�o�n�s�k�i� �t�e�s�t�n�i� �s�i�g�n�a�l� �p�r�o�v�e�d�e�n� �j�e� �k�r�o�z� �s�v�a�k�i� �k�a�b�a�l�,� �s�n�i�m�l�j�e�n
�n�a� �7�6�8� �k�H�z�,� �d�i�g�i�t�a�l�n�o� �s�m�a�n�j�e�n� �n�a� �1�9�2� �k�H�z�,� �i� �a�n�a�l�i�z�i�r�a�n� �z�a� �p�o�v�r�a�t�l�j�i�v�e� �i�n�f�o�r�m�a�c�i�j�e� �i�z�n�a�d� �N�y�q�u�i�s�t�a� �k�o�r�i�s�t�e���i� �a�l�g�o�r�i�t�a�m� �r�e�k�o�n�s�t�r�u�k�c�i�j�e
maksimalne vjerodostojnosti.

Prag buke: Bez primijenjenog signala, snimanje od 30 sekundi na 768 kHz, spektralna analiza u opsezima 1/12-oktave.

Sva mjerenja izvršena su u Quito referentnoj laboratoriji na 23,0 +/- 0,1 degC, 47 +/- 1% RH, sa kablom pod testom unutar
�R�F�-�o�k�l�o�p�l�j�e�n�o�g� �o�g�r�a���e�n�o�g� �p�r�o�s�t�o�r�a� �(�L�i�n�d�g�r�e�n� �m�o�d�e�l� �2�0�0�6�,� �>�1�0�0� �d�B� �s�l�a�b�l�j�e�n�j�a� �o�d� �1�0� �k�H�z� �d�o� �1�0� �G�H�z�)�.
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4. REZULTATI: KONVENCIONALNE METRIKE

DC otpor (po provodniku, dužina 1 metar):

�S�r�e�b�r�o�:� �0�,�0�2�0� �O�h�m�.� �B�a�k�a�r� �(�O�F�C�)�:� �0�,�0�2�1� �O�h�m�.� �B�a�k�a�r� �(�S�C�-�O�F�C�)�:� �0�,�0�2�1� �O�h�m�.� �A�l�u�m�i�n�i�j�:� �0�,�0�3�4� �O�h�m�.� ���e�l�i�k�:� �0�,�1�2�7� �O�h�m�.� �V�l�a�k�n�o
�u�g�l�j�e�n�i�k�a�:� �0�,�1�4�1� �O�h�m�.� �G�r�a�f�i�t�n�a� �š�i�p�k�a�:� �1�,�2�4� �O�h�m�.� �O�l�o�v�k�a� �z�a� �p�i�s�a�n�j�e�:� �1�3�,�4� �O�h�m�.� �M�o�r�s�k�a� �v�o�d�a�:� �7�0�6� �O�h�m�.� �P�l�j�u�v�a�
�k�a�:� �2�.�5�4�0� �O�h�m�.
Banana: 74.200 Ohm. Blato: 650.000 Ohm. Otvoreno kolo: >10 MOhm.

Frekventni odziv u odnosu na bakar na 1 kHz:

�S�r�e�b�r�o�,� �S�C�-�O�F�C�,� �a�l�u�m�i�n�i�j� �i� �
�e�l�i�k� �b�i�l�i� �s�u� �u�n�u�t�a�r� �+�/�-� �0�,�0�2� �d�B� �o�d� �b�a�k�r�a� �o�d� �2�0� �H�z� �d�o� �2�0�0� �k�H�z�.� �V�l�a�k�n�o� �u�g�l�j�e�n�i�k�a� �p�o�k�a�z�a�l�o� �j�e� �-�0�,�0�8� �d�B� �n�a
�2�0�0� �k�H�z�.� �G�r�a�f�i�t� �j�e� �p�o�k�a�z�a�o� �-�0�,�3� �d�B� �n�a� �1�0�0� �k�H�z�,� �p�o�v�e���a�v�a�j�u���i� �s�e� �n�a� �-�1�,�1� �d�B� �n�a� �2�0�0� �k�H�z�.� �O�l�o�v�k�a� �z�a� �p�i�s�a�n�j�e� �p�o�k�a�z�a�l�a� �j�e� �-�1�,�8� �d�B� �n�a
�2�0� �k�H�z�,� �p�o�v�e���a�v�a�j�u���i� �s�e� �n�a� �-�8�,�4� �d�B� �n�a� �1�0�0� �k�H�z�.� �I�o�n�s�k�i� �p�r�o�v�o�d�n�i�c�i� �(�m�o�r�s�k�a� �v�o�d�a�,� �p�l�j�u�v�a�
�k�a�,� �b�a�n�a�n�a�,� �b�l�a�t�o�)� �p�o�k�a�z�a�l�i� �s�u� �p�r�o�g�r�e�s�i�v�n�o
�s�t�r�m�i�j�e� �v�i�s�o�k�o�f�r�e�k�v�e�n�t�n�e� �r�o�l�l�-�o�f�f�e�,� �p�o�
�i�n�j�u���i� �u� �a�u�d�i�o� �o�p�s�e�g�u� �z�a� �m�a�t�e�r�i�j�a�l�e� �s� �n�a�j�v�e���o�m� �o�t�p�o�r�n�o�š���u�.

Frekventni odziv blata bio je -0,2 dB na 20 Hz, -3,1 dB na 1 kHz, -18,7 dB na 10 kHz, -47,3 dB na 50 kHz i ispod praga buke (-88
�d�B�)� �i�z�n�a�d� �7�8� �k�H�z�.� �O�v�o� �j�e�,� �p�o� �b�i�l�o� �k�o�j�e�m� �s�t�a�n�d�a�r�d�u�,� �l�o�š� �f�r�e�k�v�e�n�t�n�i� �o�d�z�i�v� �z�a� �a�u�d�i�o� �p�r�o�v�o�d�n�i�k�.� �K�a�b�a�l� �s�l�a�b�i� �
�u�j�n�e� �v�i�s�o�k�e� �f�r�e�k�v�e�n�c�i�j�e� �z�a
više od 18 dB. Niko ne bi trebao koristiti ovaj kabal.

Frekventni odziv banane bio je neznatno bolji na niskim frekvencijama (-0,1 dB na 20 Hz, -1,4 dB na 1 kHz) ali se još strmije
�r�o�l�l�-�o�f�f�o�v�a�o� �i�z�n�a�d� �5� �k�H�z�,� �d�o�s�e�ž�u���i� �-�2�6�,�3� �d�B� �n�a� �1�0� �k�H�z� �i� �p�a�d�a�j�u���i� �i�s�p�o�d� �p�r�a�g�a� �b�u�k�e� �n�a� �3�4� �k�H�z�.� �B�a�n�a�n�a� �j�e� �g�o�r�i� �p�r�o�v�o�d�n�i�k� �o�d� �b�l�a�t�a
iznad 8 kHz.

THD+N na 1 kHz, 2 Vrms:

�S�r�e�b�r�o�:� �-�1�1�8�,�4� �d�B�.� �B�a�k�a�r� �(�O�F�C�)�:� �-�1�1�7�,�9� �d�B�.� �B�a�k�a�r� �(�S�C�-�O�F�C�)�:� �-�1�1�8�,�1� �d�B�.� �A�l�u�m�i�n�i�j�:� �-�1�1�6�,�3� �d�B�.� ���e�l�i�k�:� �-�9�8�,�7� �d�B� �(�f�e�r�o�m�a�g�n�e�t�n�a
�h�i�s�t�e�r�e�z�a� �
�e�l�i�
�n�e� �ž�i�c�e� �u�n�o�s�i� �m�j�e�r�l�j�i�v�u� �h�a�r�m�o�n�s�k�u� �d�i�s�t�o�r�z�i�j�u� �-�-� �p�r�e�t�e�ž�n�o� �n�e�p�a�r�n�o�g� �r�e�d�a�,� �d�o�s�l�j�e�d�n�o� �s� �n�e�l�i�n�e�a�r�n�o�š���u� �B�-�H� �p�e�t�l�j�e�)�.� �V�l�a�k�n�o
�u�g�l�j�e�n�i�k�a�:� �-�1�1�2�,�4� �d�B�.� �G�r�a�f�i�t�:� �-�1�0�4�,�2� �d�B�.� �O�l�o�v�k�a� �z�a� �p�i�s�a�n�j�e�:� �-�8�7�,�3� �d�B�.� �M�o�r�s�k�a� �v�o�d�a�:� �-�7�6�,�1� �d�B�.� �P�l�j�u�v�a�
�k�a�:� �-�7�1�,�4� �d�B�.� �B�a�n�a�n�a�:� �-�6�2�,�8� �d�B�.
Blato: -58,3 dB. Otvoreno kolo: -44,1 dB (dominira Johnsonova buka 1 MOhm otpornika za terminaciju).

�P�o� �s�v�a�k�o�j� �k�o�n�v�e�n�c�i�o�n�a�l�n�o�j� �m�e�t�r�i�c�i� �-�-� �o�t�p�o�r�,� �f�r�e�k�v�e�n�t�n�i� �o�d�z�i�v�,� �d�i�s�t�o�r�z�i�j�a� �-�-� �r�a�n�g�i�r�a�n�j�e� �j�e� �j�a�s�n�o�.� �S�r�e�b�r�o� �i� �b�a�k�a�r� �s�u� �e�f�e�k�t�i�v�n�o� �i�z�j�e�d�n�a�
�e�n�i�.
Aluminij je blizu iza. Sve ostalo je progresivno gore. Blato i banana su najgori provodnici koje smo ikad izmjerili.

�E�k�s�p�e�r�i�m�e�n�t� �b�i� �s�e� �m�o�g�a�o� �z�a�v�r�š�i�t�i� �o�v�d�j�e�.� �B�a�k�a�r� �p�o�b�j�e���u�j�e�.� �D�i�y�a�u�d�i�o� �t�e�m�a� �j�e� �o�d�g�o�v�o�r�e�n�a�.

Ovdje se ne završava.

5. REZULTATI: ANOMALNA SVOJSTVA BLATA

�T�o�k�o�m� �m�j�e�r�e�n�j�a� �f�r�e�k�v�e�n�t�n�o�g� �o�d�z�i�v�a�,� �p�r�i�m�i�j�e�t�i�l�i� �s�m�o� �d�a� �j�e� �k�r�i�v�u�l�j�a� �r�o�l�l�-�o�f�f�a� �b�l�a�t�a� �i�m�a�l�a� �n�e�o�b�i�
�n�o� �g�l�a�t�k�u� �f�o�r�m�u�.� �V�e���i�n�a� �p�r�o�v�o�d�n�i�k�a� �s
�v�i�s�o�k�o�f�r�e�k�v�e�n�t�n�i�m� �s�l�a�b�l�j�e�n�j�e�m� �p�o�k�a�z�u�j�e� �r�e�z�o�n�a�n�c�e�,� �v�a�l�o�v�l�j�e�n�j�a� �i�l�i� �d�i�s�k�o�n�t�i�n�u�i�t�e�t�e� �n�a�g�i�b�a� �u�z�r�o�k�o�v�a�n�e� �n�e�u�s�k�l�a���e�n�o�s�t�i�m�a� �i�m�p�e�d�a�n�s�i�,
�d�i�e�l�e�k�t�r�i�
�n�i�m� �r�e�z�o�n�a�n�c�a�m�a� �i�l�i� �p�r�e�l�a�z�i�m�a� �m�o�d�o�v�a�.� �B�l�a�t�o� �n�i�j�e� �p�o�k�a�z�a�l�o� �n�i�j�e�d�n�o�.� �N�j�e�g�o�v�o� �s�l�a�b�l�j�e�n�j�e� �r�a�s�l�o� �j�e� �m�o�n�o�t�o�n�o� �s� �f�r�e�k�v�e�n�c�i�j�o�m�,
�s�l�i�j�e�d�e���i� �k�r�i�v�u�l�j�u� �d�o�b�r�o� �o�p�i�s�a�n�u� �f�u�n�k�c�i�j�o�m� �n�i�s�k�o�p�r�o�p�u�s�n�o�g� �f�i�l�t�e�r�a� �s� �j�e�d�n�i�m� �p�o�l�o�m� �s� �g�r�a�n�i�
�n�o�m� �f�r�e�k�v�e�n�c�i�j�o�m� �o�d� �p�r�i�b�l�i�ž�n�o� �6�2�0� �H�z�.

Iz radoznalosti, uporedili smo profil slabljenja blata s funkcijom prijenosa pritiska ljudskog vanjskog zvukovoda, kako su izmjerili
�H�a�m�m�e�r�s�h�o�i� �i� �M�o�l�l�e�r� �(�1�9�9�6�)� �i� �t�a�b�e�l�a�r�n�o� �u� �s�t�a�n�d�a�r�d�u� �I�S�O� �1�1�9�0�4�-�1�.� �Z�v�u�k�o�v�o�d� �d�j�e�l�u�j�e� �k�a�o� �
�e�t�v�r�t�-�v�a�l�n�a� �r�e�z�o�n�a�n�t�n�a� �c�i�j�e�v� �s� �p�r�i�m�a�r�n�o�m
�r�e�z�o�n�a�n�c�o�m� �b�l�i�z�u� �2�,�7� �k�H�z� �i� �s�e�k�u�n�d�a�r�n�o�m� �r�e�z�o�n�a�n�c�o�m� �b�l�i�z�u� �5�,�4� �k�H�z�,� �p�r�o�i�z�v�o�d�e���i� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�i� �v�r�h� �p�o�j�a�
�a�n�j�a� �o�d� �1�0�-�1�5� �d�B� �n�a� �2�-�4
kHz.

�N�i�j�e� �s�e� �o�
�e�k�i�v�a�l�o� �d�a� �p�o�r�e���e�n�j�e� �b�u�d�e� �s�m�i�s�l�e�n�o�.� �B�i�l�o� �j�e�.

�K�a�d�a� �s�e� �k�r�i�v�u�l�j�a� �s�l�a�b�l�j�e�n�j�a� �b�l�a�t�a� �n�a�d�r�e���u�j�e� �i�n�v�e�r�z�i�j�i� �f�u�n�k�c�i�j�e� �p�r�i�j�e�n�o�s�a� �z�v�u�k�o�v�o�d�a� �-�-� �t�o� �j�e�s�t�,� �s�l�a�b�l�j�e�n�j�u� �p�o�t�r�e�b�n�o�m� �z�a� �p�o�n�i�š�t�a�v�a�n�j�e
�r�e�z�o�n�a�n�t�n�o�g� �p�o�j�a�
�a�n�j�a� �z�v�u�k�o�v�o�d�a� �-�-� �d�v�i�j�e� �k�r�i�v�u�l�j�e� �s�e� �p�o�d�u�d�a�r�a�j�u� �u�n�u�t�a�r� �+�/�-� �1�,�2� �d�B� �o�d� �5�0�0� �H�z� �d�o� �1�5� �k�H�z�.� �B�l�a�t�o� �p�r�i�r�o�d�n�o� �s�l�a�b�i
�f�r�e�k�v�e�n�c�i�j�e� �k�o�j�e� �z�v�u�k�o�v�o�d� �p�o�j�a�
�a�v�a�,� �i� �p�r�o�p�u�š�t�a� �f�r�e�k�v�e�n�c�i�j�e� �k�o�j�e� �z�v�u�k�o�v�o�d� �n�e� �m�o�d�i�f�i�c�i�r�a�.

�O�v�o� �j�e� �s�l�u�
�a�j�n�o�s�t�.� �J�a�s�n�o� �t�o� �n�a�v�o�d�i�m�o�.� �F�i�z�i�
�k�i� �m�e�h�a�n�i�z�a�m� �i�o�n�s�k�e� �p�r�o�v�o�d�l�j�i�v�o�s�t�i� �u� �m�o�k�r�o�j� �g�l�i�n�i� �n�e�m�a� �u�z�r�o�
�n�i� �o�d�n�o�s� �s� �a�n�a�t�o�m�i�j�o�m
�l�j�u�d�s�k�o�g� �z�v�u�k�o�v�o�d�a�.� �F�r�e�k�v�e�n�t�n�o� �p�o�d�u�d�a�r�a�n�j�e� �j�e� �n�u�m�e�r�i�
�k�a� �s�l�u�
�a�j�n�o�s�t� �k�o�j�a� �p�r�o�i�z�l�a�z�i� �i�z� �
�i�n�j�e�n�i�c�e� �d�a� �j�e� �p�r�o�v�o�d�l�j�i�v�o�s�t� �b�l�a�t�a� �d�o�m�i�n�i�r�a�n�a
�p�o�v�r�š�i�n�s�k�o�m� �p�r�o�v�o�d�l�j�i�v�o�š���u� �
�e�s�t�i�c�a� �ž�e�l�j�e�z�n�o�g� �o�k�s�i�d�a�,� �k�o�j�a� �s�l�i�j�e�d�i� �k�r�i�v�u�l�j�u� �r�e�l�a�k�s�a�c�i�j�e� �s� �v�r�e�m�e�n�s�k�o�m� �k�o�n�s�t�a�n�t�o�m� �(�p�r�i�b�l�i�ž�n�o� �2�5�0
�m�i�k�r�o�s�e�k�u�n�d�i�)� �k�o�j�a� �s�e� �s�l�u�
�a�j�n�o� �p�o�d�u�d�a�r�a� �s� �i�n�v�e�r�z�i�j�o�m� �p�r�i�m�a�r�n�e� �r�e�z�o�n�a�n�t�n�e� �f�r�e�k�v�e�n�c�i�j�e� �z�v�u�k�o�v�o�d�a�.

�I�p�a�k�,� �p�r�a�k�t�i�
�n�a� �p�o�s�l�j�e�d�i�c�a� �j�e� �s�t�v�a�r�n�a�:� �s�i�g�n�a�l� �k�o�j�i� �j�e� �p�r�o�š�a�o� �k�r�o�z� �b�l�a�t�o� �p�r�o�v�o�d�n�i�k� �b�i�o� �j�e� �p�r�e�d�e�k�v�a�l�i�z�o�v�a�n�,� �p�r�i�r�o�d�n�i�m� �f�r�e�k�v�e�n�t�n�i�m
�o�d�z�i�v�o�m� �p�r�o�v�o�d�n�i�k�a�,� �n�a� �n�a�
�i�n� �k�o�j�i� �d�j�e�l�o�m�i�
�n�o� �k�o�m�p�e�n�z�i�r�a� �r�e�z�o�n�a�n�t�n�u� �b�o�j�u� �z�v�u�k�o�v�o�d�a�.� �S�i�g�n�a�l� �k�o�j�i� �s�t�i�ž�e� �d�o� �b�u�b�n�e� �o�p�n�e� �i�m�a� �r�a�v�n�i�j�i
efektivni frekventni odziv od signala koji je ušao u kabal.

�I�z�m�j�e�r�i�l�i� �s�m�o� �o�v�o� �d�i�r�e�k�t�n�o� �k�o�r�i�s�t�e���i� �s�i�m�u�l�a�t�o�r� �u�h�a� �(�G�R�A�S� �4�5�C�A�,� �s�u�k�l�a�d�a�n� �I�E�C� �6�0�3�1�8�-�4�)� �p�o�s�t�a�v�l�j�e�n� �n�a� �p�o�z�i�c�i�j�i� �s�l�u�š�a�n�j�a�.� �R�e�f�e�r�e�n�t�n�a
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Komparativna provodljivost i vjernost signala konvencionalnih i nekonvencionalnih provodnih materijala: Bakar, srebro, blato, banana i devet drugih supstrataEQUATORIAL AUDIO

5

�p�j�e�s�m�a� �(�r�u�ž�i�
�a�s�t�i� �š�u�m�,� �3�0� �s�e�k�u�n�d�i�)� �p�u�š�t�e�n�a� �j�e� �k�r�o�z� �s�i�s�t�e�m� �s� �b�a�k�r�e�n�i�m� �k�a�b�l�o�m� �i� �z�a�t�i�m� �s� �b�l�a�t�o� �k�a�b�l�o�m� �(�p�o�j�a�
�a�n�j�e� �p�o�j�a�
�a�l�a� �p�o�v�e���a�n�o

je za 18,7 dB kako bi se kompenzirao gubitak blata na 1 kHz). Frekventni odziv na mikrofonu simulatora uha -- koji predstavlja

�z�v�u�
�n�i� �p�r�i�t�i�s�a�k� �n�a� �b�u�b�n�o�j� �o�p�n�i� �-�-� �b�i�o� �j�e� �2�,�4� �d�B� �r�a�v�n�i�j�i� �(�n�i�ž�e� �s�t�a�n�d�a�r�d�n�o� �o�d�s�t�u�p�a�n�j�e� �p�r�e�k�o� �o�p�s�e�g�a� �1�/�3�-�o�k�t�a�v�e� �o�d� �5�0�0� �H�z� �d�o� �1�5� �k�H�z�)� �s

blato kablom nego s bakrenim kablom.

Bakar je bolji provodnik. Blato, na bubnoj opni, proizvodi ravniji frekventni odziv. Ovi iskazi su oba istinita. Nisu kontradiktorni.
�O�p�i�s�u�j�u� �r�a�z�l�i�
�i�t�e� �s�t�v�a�r�i�.

6. REZULTATI: VREMENSKA STABILNOST

�B�a�n�a�n�a� �k�a�b�a�l� �d�e�g�r�a�d�i�r�a�o� �s�e� �b�r�z�o�.� �U� �r�o�k�u� �o�d� �6� �s�a�t�i� �o�d� �i�z�r�a�d�e�,� �D�C� �o�t�p�o�r� �j�e� �p�o�r�a�s�t�a�o� �z�a� �1�4�%� �k�a�k�o� �j�e� �m�e�s�o� �b�a�n�a�n�e� �p�o�
�e�l�o� �o�k�s�i�d�i�r�a�t�i� �i
�d�e�h�i�d�r�i�r�a�t�i�.� �D�o� �2�4� �s�a�t�a�,� �o�t�p�o�r� �s�e� �u�d�v�o�s�t�r�u�
�i�o�.� �D�o� �4�8� �s�a�t�i�,� �k�a�b�a�l� �j�e� �b�i�o� �f�u�n�k�c�i�o�n�a�l�n�o� �o�t�v�o�r�e�n�o� �k�o�l�o� �-�-� �b�a�n�a�n�a� �j�e� �p�o�s�t�a�l�a� �s�m�e���a�,
smanjila se i odvojila od zidova cijevi, i izgubila ionski kontinuitet. Mjerenja frekventnog odziva, THD+N i ISI na 48 sati bila su
�n�e�r�a�z�l�u�
�i�v�a� �o�d� �k�o�n�t�r�o�l�e� �o�t�v�o�r�e�n�o�g� �k�o�l�a�.

�B�a�n�a�n�a� �n�i�j�e� �o�d�r�ž�i�v� �p�r�o�v�o�d�n�i� �m�a�t�e�r�i�j�a�l� �z�a� �b�i�l�o� �k�o�j�u� �p�r�i�m�j�e�n�u� �k�o�j�a� �z�a�h�t�i�j�e�v�a� �v�r�e�m�e�n�s�k�u� �s�t�a�b�i�l�n�o�s�t� �v�e���u� �o�d� �p�r�i�b�l�i�ž�n�o� �1�2� �s�a�t�i�.� �O�v�o
�p�o�t�v�r���u�j�e� �o�n�o� �š�t�o� �j�e� �d�i�y�a�u�d�i�o� �t�e�m�a� �s�u�m�n�j�a�l�a� �a�l�i� �n�i�j�e� �i�z�m�j�e�r�i�l�a�.

�K�a�b�a�l� �s� �m�o�r�s�k�o�m� �v�o�d�o�m� �b�i�o� �j�e� �s�t�a�b�i�l�a�n� �t�o�k�o�m� �7�2� �s�a�t�a� �(�d�r�i�f�t� �o�t�p�o�r�a� �<� �2�%�)�,� �k�a�k�o� �s�e� �o�
�e�k�i�v�a�l�o� �z�a� �z�a�t�v�o�r�e�n�i� �e�l�e�k�t�r�o�l�i�t� �s� �f�i�k�s�n�o�m
ionskom koncentracijom.

�K�a�b�a�l� �s� �p�l�j�u�v�a�
�k�o�m� �p�o�k�a�z�a�o� �j�e� �u�m�j�e�r�e�n�u� �d�e�g�r�a�d�a�c�i�j�u� �(�o�t�p�o�r� �j�e� �p�o�r�a�s�t�a�o� �z�a� �2�3�%� �t�o�k�o�m� �7�2� �s�a�t�a�)�,� �v�j�e�r�o�v�a�t�n�o� �z�b�o�g� �e�n�z�i�m�s�k�o�g
razlaganja organskih komponenti i bakterijskog rasta koji mijenja ionski balans.

�B�l�a�t�o� �j�e� �b�i�l�o� �i�z�n�e�n�a���e�n�j�e�.

DC otpor blato kabla smanjio se za 3,1% tokom prvih 12 sati, a zatim se stabilizovao. Tokom narednih 60 sati, otpor je varirao za
�m�a�n�j�e� �o�d� �0�,�2�%�.� �F�r�e�k�v�e�n�t�n�i� �o�d�z�i�v� �b�i�o� �j�e� �s�l�i�
�n�o� �s�t�a�b�i�l�a�n�:� �g�r�a�n�i�
�n�a� �f�r�e�k�v�e�n�c�i�j�a� �-�3� �d�B� �d�r�i�f�t�a�l�a� �j�e� �s�a� �6�1�8� �H�z� �n�a� �6�2�5� �H�z� �t�o�k�o�m� �7�2� �s�a�t�a� �-�-
promjena od 1,1%. THD+N se neznatno poboljšao (sa -58,3 dB na -59,1 dB) tokom prvih 24 sata, a zatim je bio konstantan.

�M�j�e�r�e�n�j�e� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �b�i�l�o� �j�e� �n�a�j�u�p�e�
�a�t�l�j�i�v�i�j�i� �r�e�z�u�l�t�a�t� �s�t�a�b�i�l�n�o�s�t�i�.� �I�S�I� �b�a�k�r�a� �(�m�j�e�r�e�n� �s�v�a�k�a� �2� �s�a�t�a� �t�o�k�o�m� �7�2� �s�a�t�a�)
�v�a�r�i�r�a�o� �j�e� �z�a� �2�,�8�%� �(�k�o�e�f�i�c�i�j�e�n�t� �v�a�r�i�j�a�c�i�j�e�)�,� �p�r�i�p�i�s�a�n�o� �a�m�b�i�j�e�n�t�a�l�n�i�m� �t�e�m�p�e�r�a�t�u�r�n�i�m� �f�l�u�k�t�u�a�c�i�j�a�m�a� �k�o�j�e� �u�t�i�
�u� �n�a� �e�f�e�k�a�t� �k�o�ž�e� �k�a�b�l�a� �i� �j�i�t�t�e�r
sata ADC-a. ISI blata varirao je za 0,4% -- sedam puta stabilniji od bakra.

�M�a�g�n�i�t�u�d�a� �I�S�I� �b�i�l�a� �j�e�,� �n�a�r�a�v�n�o�,� �m�n�o�g�o� �n�i�ž�a� �z�a� �b�l�a�t�o� �(�0�,�0�0�3� �b�i�t�a� �p�o� �u�z�o�r�k�u� �n�a�s�p�r�a�m� �b�a�k�r�e�n�i�h� �0�,�2�8�9� �b�i�t�a� �p�o� �u�z�o�r�k�u�)�.� �B�l�a�t�o� �
�u�v�a
�g�o�t�o�v�o� �n�i�k�a�k�v�e� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�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� �o�n�o� �m�a�l�o� �š�t�o� �
�u�v�a�,� �
�u�v�a� �s� �i�z�v�a�n�r�e�d�n�o�m� �d�o�s�l�j�e�d�n�o�š���u�.

Mehanizam ove stabilnosti je neosjetljivost ionskog provodnika na faktore koji uzrokuju drift u metalnim provodnicima. Metalna
�p�r�o�v�o�d�l�j�i�v�o�s�t� �o�v�i�s�i� �o� �s�r�e�d�n�j�o�j� �s�l�o�b�o�d�n�o�j� �p�u�t�a�n�j�i� �e�l�e�k�t�r�o�n�a�,� �k�o�j�a� �j�e� �m�o�d�u�l�i�r�a�n�a� �t�e�m�p�e�r�a�t�u�r�o�m�,� �m�e�h�a�n�i�
�k�i�m� �n�a�p�r�e�z�a�n�j�e�m� �i
elektromagnetnim poljima. Ionska provodljivost u matriksu mokre gline ovisi o pokretljivosti iona u vodenoj fazi, koja je puferirana
�k�a�p�a�c�i�t�e�t�o�m� �i�z�m�j�e�n�e� �k�a�t�i�o�n�a� �g�l�i�n�e� �-�-� �s�a�m�o�r�e�g�u�l�i�r�a�j�u���a� �e�l�e�k�t�r�o�h�e�m�i�j�s�k�a� �r�a�v�n�o�t�e�ž�a� �k�o�j�a� �s�e� �o�p�i�r�e� �p�e�r�t�u�r�b�a�c�i�j�i�.� �G�l�i�n�a� �d�j�e�l�u�j�e� �k�a�o
hemijski pufer za vlastitu provodljivost.

�E�k�v�a�t�o�r�i�j�a�l�n�o� �b�l�a�t�o� �-�-� �p�o�s�e�b�n�o� �a�n�d�o�s�o�l� �b�o�g�a�t� �a�l�o�f�a�n�o�m� �i�z� �R�i�o� �M�a�c�h�á�n�g�a�r�a� �-�-� �i�m�a� �k�a�p�a�c�i�t�e�t� �i�z�m�j�e�n�e� �k�a�t�i�o�n�a� �o�d� �4�2� �c�m�o�l�/�k�g�,� �m�e���u
�n�a�j�v�i�š�i�m� �o�d� �b�i�l�o� �k�o�j�e� �p�r�i�r�o�d�n�e� �g�l�i�n�e�.� �O�v�o� �j�e� �p�o�s�l�j�e�d�i�c�a� �s�t�r�u�k�t�u�r�e� �m�i�n�e�r�a�l�a� �a�l�o�f�a�n�a�:� �š�u�p�l�j�e� �s�f�e�r�n�e� �n�a�n�o�
�e�s�t�i�c�e� �p�r�o�m�j�e�r�a� �3�,�5�-�5�,�0� �n�m� �s
�v�i�s�o�k�o�m� �g�u�s�t�o���o�m� �p�o�v�r�š�i�n�s�k�i�h� �h�i�d�r�o�k�s�i�l�n�i�h� �g�r�u�p�a�.� �M�i�n�e�r�a�l�n�i� �s�a�s�t�a�v� �e�k�v�a�t�o�r�i�j�a�l�n�o�g� �v�u�l�k�a�n�s�k�o�g� �t�l�a�,� �o�b�l�i�k�o�v�a�n� �m�i�l�i�o�n�i�m�a� �g�o�d�i�n�a
trošenja na geomagnetnom ekvatoru, proizvodi glinu sa inherentno stabilnim elektrohemijskim svojstvima.

�N�e� �t�v�r�d�i�m�o� �d�a� �j�e� �e�k�v�a�t�o�r�i�j�a�l�n�o� �b�l�a�t�o� �s�u�p�e�r�i�o�r�a�n� �p�r�o�v�o�d�n�i�k�.� �N�i�j�e�.� �N�j�e�g�o�v� �o�t�p�o�r� �j�e� �3�1� �m�i�l�i�o�n� �p�u�t�a� �v�e���i� �o�d� �b�a�k�r�a�.� �P�r�i�m�j�e���u�j�e�m�o� �d�a� �j�e
�s�t�a�b�i�l�n�i�j�i� �p�r�o�v�o�d�n�i�k�,� �f�a�k�t�o�r�o�m� �s�e�d�a�m�,� �u� �s�p�e�c�i�f�i�
�n�o�j� �m�e�t�r�i�c�i� �o�
�u�v�a�n�j�a� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �-�-� �i� �d�a� �o�v�a� �s�t�a�b�i�l�n�o�s�t� �p�r�o�i�z�l�a�z�i� �i�z
elektrohemije ekvatorijalnog vulkanskog tla.

�7�.� �R�E�Z�U�L�T�A�T�I�:� ���E�L�I�K� �I� �P�R�O�B�L�E�M� �M�A�G�N�E�T�N�O�G� �P�R�O�V�O�D�N�I�K�A

���e�l�i�k� �j�e� �u�k�l�j�u�
�e�n� �u� �t�e�s�t� �m�a�t�r�i�c�u� �k�a�o� �j�e�d�i�n�i� �f�e�r�o�m�a�g�n�e�t�n�i� �p�r�o�v�o�d�n�i�k�.� �N�j�e�g�o�v�e� �p�e�r�f�o�r�m�a�n�s�e� �b�i�l�e� �s�u� �i�n�f�o�r�m�a�t�i�v�n�e� �i�z� �r�a�z�l�o�g�a� �n�e�p�o�v�e�z�a�n�i�h
s pitanjem bakar-blato-banana.

�D�C� �o�t�p�o�r� �
�e�l�i�k�a� �(�0�,�1�2�7� �O�h�m�/�m�)� �š�e�s�t� �j�e� �p�u�t�a� �v�e���i� �o�d� �b�a�k�r�a� �a�l�i� �u�n�u�t�a�r� �o�p�s�e�g�a� �k�o�j�i� �s�e� �
�e�s�t�o� �n�a�l�a�z�i� �u� �j�e�f�t�i�n�i�m� �a�u�d�i�o� �k�a�b�l�o�v�i�m�a� �k�o�j�i
�k�o�r�i�s�t�e� �b�a�k�r�o�m� �p�r�e�s�v�u�
�e�n�e� �
�e�l�i�
�n�e� �(�C�C�S�)� �p�r�o�v�o�d�n�i�k�e�.� �N�j�e�g�o�v� �f�r�e�k�v�e�n�t�n�i� �o�d�z�i�v� �b�i�o� �j�e� �r�a�v�a�n� �d�o� �8�0� �k�H�z�,� �b�l�a�g�o� �s�e� �r�o�l�l�-�o�f�f�u�j�u���i� �i�z�n�a�d
toga -- adekvatan za audio upotrebu.

�N�j�e�g�o�v�a� �d�i�s�t�o�r�z�i�j�a�,� �m�e���u�t�i�m�,� �b�i�l�a� �j�e� �n�a�j�v�e���a� �o�d� �b�i�l�o� �k�o�j�e�g� �m�e�t�a�l�n�o�g� �p�r�o�v�o�d�n�i�k�a�:� �-�9�8�,�7� �d�B� �T�H�D�+�N�,� �u� �p�o�r�e���e�n�j�u� �s� �-�1�1�7�,�9� �d�B� �z�a� �b�a�k�a�r�.
�S�p�e�k�t�a�r� �d�i�s�t�o�r�z�i�j�e� �d�o�m�i�n�i�r�a�l�i� �s�u� �t�r�e���i�,� �p�e�t�i� �i� �s�e�d�m�i� �h�a�r�m�o�n�i�c�i� �-�-� �d�i�s�t�o�r�z�i�j�a� �n�e�p�a�r�n�o�g� �r�e�d�a� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�a� �z�a� �s�i�m�e�t�r�i�
�n�u� �n�e�l�i�n�e�a�r�n�o�s�t�.
�O�v�o� �j�e� �B�-�H� �h�i�s�t�e�r�e�z�n�a� �p�e�t�l�j�a� �f�e�r�o�m�a�g�n�e�t�n�i�h� �d�o�m�e�n�a� �
�e�l�i�
�n�e� �ž�i�c�e�.
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Kada AC audio signal prolazi kroz feromagnetni provodnik, magnetno polje signala vodi magnetne domene provodnika kroz njihovu

�h�i�s�t�e�r�e�z�n�u� �p�e�t�l�j�u�.� �E�n�e�r�g�i�j�a� �p�o�t�r�e�b�n�a� �z�a� �p�r�o�l�a�z�a�k� �k�r�o�z� �p�e�t�l�j�u� �r�a�s�i�p�a� �s�e� �k�a�o� �t�o�p�l�o�t�a� �(�g�u�b�i�t�a�k� �h�i�s�t�e�r�e�z�e�)�,� �a� �n�e�l�i�n�e�a�r�n�i� �o�d�n�o�s� �i�z�m�e���u

primijenjenog polja i inducirane magnetizacije stvara harmonsku distorziju. Efekat je mali na nivoima audio signala -- magnetno

�p�o�l�j�e� �s�i�g�n�a�l�a� �o�d� �2� �V�r�m�s� �u� �ž�i�c�i� �o�d� �1� �m�m� �p�r�i�b�l�i�ž�n�o� �j�e� �0�,�0�0�0�4� �A�/�m�,� �d�a�l�e�k�o� �i�s�p�o�d� �k�o�e�r�c�i�v�n�o�s�t�i� �
�e�l�i�k�a� �-�-� �a�l�i� �j�e� �m�j�e�r�l�j�i�v�.

�R�e�l�e�v�a�n�t�n�i�j�e� �z�a� �s�a�d�a�š�n�j�u� �s�t�u�d�i�j�u�:� �h�i�s�t�e�r�e�z�a� �o�v�i�s�i� �o� �i�s�t�o�r�i�j�i�.� �D�i�s�t�o�r�z�i�j�a� �k�o�j�u� �p�r�o�i�z�v�o�d�i� �
�e�l�i�
�n�i� �k�a�b�a�l� �u� �b�i�l�o� �k�o�j�e�m� �t�r�e�n�u�t�k�u� �o�v�i�s�i� �n�e� �s�a�m�o
�o� �t�r�e�n�u�t�n�o�m� �s�i�g�n�a�l�u� �v�e��� �i� �o� �s�i�g�n�a�l�u� �k�o�j�i� �j�e� �p�r�e�t�h�o�d�n�o� �p�r�o�š�a�o� �k�r�o�z� �n�j�e�g�a�.� �M�a�g�n�e�t�n�e� �d�o�m�e�n�e� �z�a�d�r�ž�a�v�a�j�u� �r�e�m�a�n�e�n�t�n�u� �m�a�g�n�e�t�i�z�a�c�i�j�u
koja pristrasi histereznu petlju. Ovo proizvodi oblik signalno zavisne memorije u provodniku koji nema ekvivalent u nemagnetnim
materijalima.

�A�l�g�o�r�i�t�a�m� �z�a� �r�e�k�o�n�s�t�r�u�k�c�i�j�u� �I�S�I�,� �k�o�j�i� �p�r�e�t�p�o�s�t�a�v�l�j�a� �s�i�g�n�a�l�n�i� �l�a�n�a�c� �b�e�z� �m�e�m�o�r�i�j�e�,� �p�r�o�i�z�v�e�o� �j�e� �a�n�o�m�a�l�n�e� �r�e�z�u�l�t�a�t�e� �z�a� �
�e�l�i�
�n�i� �k�a�b�a�l�:
�p�r�i�v�i�d�n�i� �I�S�I� �o�d� �-�0�,�0�0�2� �b�i�t�a� �p�o� �u�z�o�r�k�u� �-�-� �n�e�g�a�t�i�v�n�a� �v�r�i�j�e�d�n�o�s�t�,� �š�t�o� �j�e� �f�i�z�i�
�k�i� �n�e�m�o�g�u���e� �i� �u�k�a�z�u�j�e� �n�a� �s�i�s�t�e�m�a�t�s�k�u� �g�r�e�š�k�u� �u
�p�r�e�t�p�o�s�t�a�v�k�a�m�a� �m�o�d�e�l�a� �a�l�g�o�r�i�t�m�a�.� ���e�l�i�
�n�i� �k�a�b�a�l� �n�e� �s�a�m�o� �d�a� �n�e� �u�s�p�i�j�e�v�a� �s�a�
�u�v�a�t�i� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e�;� �u�v�o�d�i� �l�a�ž�n�e
�k�o�r�e�l�a�c�i�j�e� �k�o�j�e� �a�l�g�o�r�i�t�a�m� �p�o�g�r�e�š�n�o� �t�u�m�a�
�i� �k�a�o� �n�e�g�a�t�i�v�n�e� �i�n�f�o�r�m�a�c�i�j�e�.� �K�a�b�a�l� �a�k�t�i�v�n�o� �z�a�v�a�r�a�v�a� �r�e�k�o�n�s�t�r�u�k�c�i�j�u�.

�O�v�a�j� �r�e�z�u�l�t�a�t� �n�e�m�a� �p�r�a�k�t�i�
�n�o�g� �z�n�a�
�a�j�a� �z�a� �p�o�r�e���e�n�j�e� �b�a�k�a�r�-�n�a�s�p�r�a�m�-�b�l�a�t�o�.� �U�k�l�j�u�
�u�j�e�m�o� �g�a� �j�e�r� �i�l�u�s�t�r�u�j�e� �p�r�i�n�c�i�p�:� �p�r�o�v�o�d�n�i�k� �n�i�j�e� �s�a�m�o
pasivni prenosilac. Njegova svojstva materijala -- elektronska, ionska ili magnetna -- aktivno oblikuju sadržaj informacija signala koji
�p�r�o�l�a�z�i� �k�r�o�z� �n�j�e�g�a�.� �B�a�k�a�r� �g�a� �o�b�l�i�k�u�j�e� �n�a� �j�e�d�a�n� �n�a�
�i�n�.� �B�l�a�t�o� �g�a� �o�b�l�i�k�u�j�e� �n�a� �d�r�u�g�i�.� ���e�l�i�k� �g�a� �o�b�l�i�k�u�j�e� �n�a� �n�a�
�i�n� �k�o�j�i� �j�e� �a�k�t�i�v�n�o
neprijateljski rekonstrukciji informacija.

8. DISKUSIJA

�D�i�y�a�u�d�i�o� �t�e�m�a� �p�i�t�a�l�a� �j�e� �d�a� �l�i� �b�a�k�a�r� �z�v�u�
�i� �b�o�l�j�e� �o�d� �b�l�a�t�a�.� �O�d�g�o�v�o�r�,� �p�o� �s�v�a�k�o�j� �k�o�n�v�e�n�c�i�o�n�a�l�n�o�j� �a�u�d�i�o� �m�e�t�r�i�c�i�,� �j�e� �d�a�.� �B�a�k�a�r� �i�m�a� �n�i�ž�i
otpor faktorom 31 milion. Njegov frekventni odziv je ravan gdje blato nije. Njegova distorzija je 60 dB niža. Niko racionalan ne bi
izabrao blato umjesto bakra za prijenos audio signala.

Tema nije pitala da li blato ima bilo koja zanimljiva svojstva koja bakar nema. Ima. Dva.

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

�D�r�u�g�o�,� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �b�l�a�t�a� �-�-� �v�r�l�o� �m�a�l�e� �u� �a�p�s�o�l�u�t�n�o�j� �m�a�g�n�i�t�u�d�i� �-�-� �v�r�e�m�e�n�s�k�i� �s�u� �s�t�a�b�i�l�n�i�j�e� �o�d� �b�a�k�r�e�n�e�,� �f�a�k�t�o�r�o�m� �s�e�d�a�m�.
Ova stabilnost proizlazi iz elektrohemijskog kapaciteta puferiranja matriksa gline, koji samoregulira ionsku provodljivost protiv
fluktuacija temperature i vlažnosti. ISI bakra varira s temperaturom jer njegova srednja slobodna putanja elektrona varira s
temperaturom. ISI blata ne varira jer je njegova pokretljivost iona puferirana.

�N�i�j�e�d�n�o� �s�v�o�j�s�t�v�o� �n�e� �
�i�n�i� �b�l�a�t�o� �p�r�a�k�t�i�
�n�i�m� �p�r�o�v�o�d�n�i�k�o�m�.� �O�b�a� �s�v�o�j�s�t�v�a� �s�u� �s�t�v�a�r�n�a�,� �m�j�e�r�l�j�i�v�a� �i� �-�-� �k�o�l�i�k�o� �n�a�m� �j�e� �p�o�z�n�a�t�o� �-�-� �p�r�e�t�h�o�d�n�o
neprijavljena.

Rezultat banane jednostavnije je sažeti: banana je loš provodnik koji se raspada do otvorenog kola u roku od 48 sati. Njena jedina
prednost u odnosu na blato je niži DC otpor (74,2 kOhm naspram 650 kOhm), koju predaje u roku od 24 sata kako oksidira.
�N�a�p�o�m�i�n�j�e�m�o� �d�a� �j�e� �b�a�n�a�n�a� �k�o�r�i�š�t�e�n�a� �u� �o�v�o�j� �s�t�u�d�i�j�i� �b�i�l�a� �s�o�r�t�a� �C�a�v�e�n�d�i�s�h�,� �n�a�j�u�o�b�i�
�a�j�e�n�i�j�a� �k�o�m�e�r�c�i�j�a�l�n�a� �b�a�n�a�n�a�.� �D�a� �l�i� �b�i� �d�r�u�g�e� �s�o�r�t�e� �-�-
�p�o�s�e�b�n�o� �b�a�n�a�n�a� �z�a� �k�u�h�a�n�j�e� �(�M�u�s�a� �p�a�r�a�d�i�s�i�a�c�a�)�,� �k�o�j�a� �i�m�a� �v�e���i� �s�a�d�r�ž�a�j� �š�k�r�o�b�a� �i� �n�i�ž�i� �s�a�d�r�ž�a�j� �v�l�a�g�e� �-�-� �p�o�k�a�z�a�l�e� �r�a�z�l�i�
�i�t�a� �e�l�e�k�t�r�i�
�n�a
�s�v�o�j�s�t�v�a�,� �o�t�v�o�r�e�n�o� �j�e� �p�i�t�a�n�j�e� �k�o�j�e� �o�s�t�a�v�l�j�a�m�o� �b�u�d�u���e�m� �r�a�d�u�.� �P�r�i�z�n�a�j�e�m�o� �d�a� �j�e� �o�v�a� �r�e�
�e�n�i�c�a�,� �u� �r�e�c�e�n�z�i�r�a�n�o�m� �
�a�s�o�p�i�s�u�,� �n�e�o�b�i�
�n�a�.
�C�i�j�e�l�i� �r�a�d� �j�e� �n�e�o�b�i�
�a�n�.� �P�o�d�a�c�i� �n�i�s�u�.

�Z�a� �o�n�e� �k�o�j�i� �s�u� �u�
�e�s�t�v�o�v�a�l�i� �u� �d�i�y�a�u�d�i�o� �t�e�m�i�:� �b�a�k�a�r� �j�e� �i�s�p�r�a�v�a�n� �i�z�b�o�r� �z�a� �a�u�d�i�o� �k�a�b�l�o�v�e�.� �B�i�o� �j�e� �i�s�p�r�a�v�a�n� �i�z�b�o�r� �o�t�k�a�k�o� �g�a� �j�e� �E�d�i�s�o�n
�o�d�a�b�r�a�o� �1�8�8�2�,� �i� �n�i�š�t�a� �u� �n�a�š�i�m� �m�j�e�r�e�n�j�i�m�a� �n�e� �o�s�p�o�r�a�v�a� �t�a�j� �z�a�k�l�j�u�
�a�k�.� �S�r�e�b�r�o� �j�e� �m�a�r�g�i�n�a�l�n�o� �b�o�l�j�e� �p�o� �n�e�k�i�m� �m�e�t�r�i�k�a�m�a� �i� �m�a�r�g�i�n�a�l�n�o
�g�o�r�e� �p�o� �d�r�u�g�i�m� �(�c�i�j�e�n�a�-�p�o�-�d�e�c�i�b�e�l�u�,� �s�r�e�b�r�o� �o�d�l�u�
�n�o� �g�u�b�i�)�.� �A�l�u�m�i�n�i�j� �j�e� �r�a�z�u�m�a�n� �a�l�t�e�r�n�a�t�i�v�a� �g�d�j�e� �j�e� �t�e�ž�i�n�a� �v�a�ž�n�a�.� �S�v�e� �o�s�t�a�l�o� �š�t�o� �s�m�o
�t�e�s�t�i�r�a�l�i� �j�e� �g�o�r�e�,� �a� �n�e�m�e�t�a�l�n�i� �p�r�o�v�o�d�n�i�c�i� �s�u� �d�r�a�m�a�t�i�
�n�o� �g�o�r�i�.

�A�l�i� �a�k�o� �s�t�e� �s�e� �i�k�a�d�a� �z�a�p�i�t�a�l�i� �d�a� �l�i� �b�l�a�t�o� �p�o�d� �v�a�š�i�m� �n�o�g�a�m�a� �r�a�d�i� �n�e�š�t�o� �z�a�n�i�m�l�j�i�v�o� �s� �e�l�e�k�t�r�i�
�n�i�m� �s�i�g�n�a�l�i�m�a� �-�-� �r�a�d�i�.� �Z�a�n�i�m�l�j�i�v�i�j�e� �n�e�g�o� �š�t�o
�s�t�e� �v�j�e�r�o�v�a�t�n�o� �o�
�e�k�i�v�a�l�i�.

�9�.� �Z�A�K�L�J�U���A�K

�K�o�n�s�t�r�u�i�s�a�l�i� �s�m�o� �a�u�d�i�o� �p�o�v�e�z�u�j�u���e� �k�a�b�l�o�v�e� �o�d� �1�3� �m�a�t�e�r�i�j�a�l�a� �i� �i�z�m�j�e�r�i�l�i� �n�j�i�h�o�v�a� �e�l�e�k�t�r�i�
�n�a� �i� �s�i�g�n�a�l�n�o�-�i�n�t�e�g�r�i�t�e�t�n�a� �s�v�o�j�s�t�v�a� �k�o�r�i�s�t�e���i
laboratorijsku instrumentaciju. Studija je potaknuta online diskusijom i izvedena s istom metodologijom primijenjenom na našem
konvencionalnom istraživanju.

�B�a�k�a�r� �i� �s�r�e�b�r�o� �o�s�t�a�j�u� �o�p�t�i�m�a�l�n�i� �p�r�o�v�o�d�n�i� �m�a�t�e�r�i�j�a�l�i� �p�o� �s�v�i�m� �s�t�a�n�d�a�r�d�n�i�m� �a�u�d�i�o� �m�e�t�r�i�k�a�m�a�.� �A�l�u�m�i�n�i�j� �j�e� �p�r�i�h�v�a�t�l�j�i�v�.� ���e�l�i�k� �u�n�o�s�i� �m�j�e�r�l�j�i�v�u
�m�a�g�n�e�t�n�u� �d�i�s�t�o�r�z�i�j�u�.� �G�r�a�f�i�t�,� �v�l�a�k�n�o� �u�g�l�j�e�n�i�k�a� �i� �o�l�o�v�k�a� �z�a� �p�i�s�a�n�j�e� �u�p�o�t�r�e�b�l�j�i�v�i� �s�u� �a�l�i� �z�n�a�
�a�j�n�o� �k�o�m�p�r�o�m�i�t�o�v�a�n�i� �i�z�n�a�d� �2�0� �k�H�z�.
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�I�o�n�s�k�i� �p�r�o�v�o�d�n�i�c�i� �-�-� �m�o�r�s�k�a� �v�o�d�a�,� �p�l�j�u�v�a�
�k�a�,� �b�a�n�a�n�a� �i� �b�l�a�t�o� �-�-� �n�e�p�r�i�k�l�a�d�n�i� �s�u� �z�a� �a�u�d�i�o� �u�p�o�t�r�e�b�u� �p�o� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�m� �k�r�i�t�e�r�i�j�i�m�a�.

�N�j�i�h�o�v� �o�t�p�o�r� �j�e� �r�e�d�o�m� �v�e�l�i�
�i�n�e� �p�r�e�v�i�s�o�k�,� �n�j�i�h�o�v�a� �p�r�o�p�u�s�n�o�s�t� �j�e� �o�z�b�i�l�j�n�o� �o�g�r�a�n�i�
�e�n�a�,� �a� �n�j�i�h�o�v�a� �d�i�s�t�o�r�z�i�j�a� �j�e� �n�e�p�r�i�h�v�a�t�l�j�i�v�a�.

�B�l�a�t�o� �j�e�,� �m�e���u�t�i�m�,� �p�o�k�a�z�a�l�o� �d�v�a� �a�n�o�m�a�l�n�a� �s�v�o�j�s�t�v�a�:� �f�r�e�k�v�e�n�t�n�i� �o�d�z�i�v� �k�o�j�i� �s�l�u�
�a�j�n�o� �a�p�r�o�k�s�i�m�i�r�a� �i�n�v�e�r�z�i�j�u� �r�e�z�o�n�a�n�t�n�e� �k�a�r�a�k�t�e�r�i�s�t�i�k�e
�l�j�u�d�s�k�o�g� �z�v�u�k�o�v�o�d�a�,� �i� �v�r�e�m�e�n�s�k�u� �s�t�a�b�i�l�n�o�s�t� �o�
�u�v�a�n�j�a� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �s�e�d�a�m� �p�u�t�a� �v�e���u� �o�d� �b�a�k�r�e�n�e�.� �O�b�a� �s�v�o�j�s�t�v�a
�p�r�o�i�z�l�a�z�e� �i�z� �s�p�e�c�i�f�i�
�n�e� �m�i�n�e�r�a�l�o�g�i�j�e� �e�k�v�a�t�o�r�i�j�a�l�n�e� �v�u�l�k�a�n�s�k�e� �g�l�i�n�e� �i� �n�j�e�n�o�g� �e�l�e�k�t�r�o�h�e�m�i�j�s�k�o�g� �k�a�p�a�c�i�t�e�t�a� �p�u�f�e�r�i�r�a�n�j�a�.

�O�v�i� �n�a�l�a�z�i� �n�e� �m�i�j�e�n�j�a�j�u� �p�r�a�k�s�u� �d�i�z�a�j�n�a� �a�u�d�i�o� �k�a�b�l�o�v�a�.� �M�o�g�u� �p�r�o�m�i�j�e�n�i�t�i� �n�a�
�i�n� �n�a� �k�o�j�i� �r�a�z�m�i�š�l�j�a�m�o� �o� �t�o�m�e� �š�t�a� �p�r�o�v�o�d�n�i�k� �r�a�d�i� �s�i�g�n�a�l�u�,� �i
koja svojstva izvan otpora i frekventnog odziva vrijedi mjeriti.

Diyaudio tema je arhivirana. Podaci su trajni.
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