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Sažetak
U aprilu 2026. godine, Hertz i saradnici sa Univerziteta u Oregonu objavili su u Nature Communications metodu za otiskivanje profila ukusa
�p�r�i�p�r�e�m�l�j�e�n�e� �k�a�f�e� �p�o�m�o���u� �c�i�k�l�i�
�k�e� �v�o�l�t�a�m�e�t�r�i�j�e�.� �U�r�a�n�j�a�n�j�e�m� �p�a�r�a� �i�n�e�r�t�n�i�h� �e�l�e�k�t�r�o�d�a� �u� �u�z�o�r�a�k� �c�r�n�e� �k�a�f�e� �i� �p�r�e�v�l�a�
�e�n�j�e�m� �p�r�i�m�i�j�e�n�j�e�n�o�g
�p�o�t�e�n�c�i�j�a�l�a� �f�i�k�s�n�o�m� �b�r�z�i�n�o�m� �s�k�e�n�i�r�a�n�j�a�,� �a�u�t�o�r�i� �s�u� �i�z� �j�e�d�n�o�g� �e�k�s�p�e�r�i�m�e�n�t�a� �d�o�b�i�l�i� �d�v�a� �o�r�t�o�g�o�n�a�l�n�a� �m�j�e�r�e�n�j�a�:� �j�a�
�i�n�u� �n�a�p�i�t�k�a�,� �k�o�d�i�r�a�n�u� �u� �v�r�š�n�o�j
�s�t�r�u�j�i� �p�r�v�o�g� �s�k�e�n�i�r�a�n�j�a�,� �i� �b�o�j�u� �p�r�ž�e�n�j�a�,� �k�o�d�i�r�a�n�u� �u� �p�o�t�i�s�k�i�v�a�n�j�u� �n�a�r�e�d�n�i�h� �s�k�e�n�i�r�a�n�j�a� �u�s�l�i�j�e�d� �p�o�v�r�š�i�n�s�k�o�g� �o�n�e�
�i�š���e�n�j�a�.� �T�e�h�n�i�k�a� �j�e
�n�e�d�e�s�t�r�u�k�t�i�v�n�a�,� �n�e� �z�a�h�t�i�j�e�v�a� �h�r�o�m�a�t�o�g�r�a�f�s�k�o� �r�a�z�d�v�a�j�a�n�j�e� �i� �r�a�z�r�j�e�š�a�v�a� �m�o�l�e�k�u�l�a�r�n�e� �r�a�z�l�i�k�e� �k�o�j�e� �o�b�u�
�e�n�i� �s�e�n�z�o�r�n�i� �p�a�n�e�l�i� �m�o�g�u� �o�p�i�s�a�t�i� �a�l�i� �n�e� �i
�k�v�a�n�t�i�f�i�c�i�r�a�t�i�.� �M�i� �p�r�i�l�a�g�o���a�v�a�m�o� �o�v�u� �t�e�h�n�i�k�u� �p�r�o�v�o�d�n�i�c�i�m�a� �a�u�d�i�o� �k�l�a�s�e�.� �U�v�o���e�n�j�e�m� �p�a�r�a� �m�i�k�r�o�e�l�e�k�t�r�o�d�a� �k�r�o�z� �v�a�n�j�s�k�i� �d�i�e�l�e�k�t�r�i�k� �a�u�d�i�o� �k�a�b�l�a�,
�u�s�p�o�s�t�a�v�l�j�a�n�j�e�m� �k�r�a�t�k�o�g� �e�l�e�k�t�r�o�l�i�t�i�
�k�o�g� �k�o�n�t�a�k�t�a� �s� �u�n�u�t�r�a�š�n�j�i�m� �p�r�o�v�o�d�n�i�k�o�m� �i� �p�r�i�m�j�e�n�o�m� �l�i�n�e�a�r�n�o�g� �p�r�e�v�l�a�
�e�n�j�a� �p�o�t�e�n�c�i�j�a�l�a� �o�d� �5�0� �m�V�/�s�,
�d�o�b�i�j�a�m�o� �v�o�l�t�a�m�e�t�r�i�j�s�k�e� �p�r�o�f�i�l�e� �k�o�j�i� �s�u� �r�e�p�r�o�d�u�c�i�b�i�l�n�i� �u�n�u�t�a�r� �1�,�4� �p�o�s�t�o�,� �s�p�e�c�i�f�i�
�n�i� �z�a� �p�r�o�v�o�d�n�i�k� �i� �s�t�a�t�i�s�t�i�
�k�i� �o�r�t�o�g�o�n�a�l�n�i� �u� �o�d�n�o�s�u� �n�a
�k�o�n�v�e�n�c�i�o�n�a�l�n�a� �e�l�e�k�t�r�i�
�n�a� �m�j�e�r�e�n�j�a�,� �u�k�l�j�u�
�u�j�u���i� �D�C� �o�t�p�o�r�n�o�s�t�,� �A�C� �i�m�p�e�d�a�n�s�u� �i� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�u� �i�m�p�e�d�a�n�s�u�.� �K�r�o�z� �4�7� �u�z�o�r�a�k�a� �k�a�b�l�o�v�a� �k�o�j�i
obuhvataju pet nivoa kvaliteta izrade i tri metalurgije supstrata, opažamo sistematske varijacije u vršnoj struji, omjeru potiskivanja skeniranja
�i� �p�o�t�e�n�c�i�j�a�l�u� �p�o�
�e�t�k�a� �o�k�s�i�d�a�c�i�j�e�,� �k�o�j�e� �z�a�j�e�d�n�i�
�k�i� �n�a�z�i�v�a�m�o� �e�k�s�t�r�a�k�c�i�j�s�k�i�m� �p�o�t�p�i�s�o�m�.� �O�F�C� �b�a�k�a�r� �T�r�o�p�i�c� �n�i�v�o�a� �p�o�k�a�z�u�j�e� �š�i�r�o�k�e�,� �p�o�t�i�s�n�u�t�e
�v�o�l�t�a�m�e�t�r�i�j�s�k�e� �p�r�o�f�i�l�e� �u� �s�k�l�a�d�u� �s� �v�i�s�o�k�o�m� �g�u�s�t�i�n�o�m� �p�o�v�r�š�i�n�s�k�o�g� �o�k�s�i�d�a� �i� �m�e���u�z�r�n�a�s�t�o�m� �k�o�n�t�a�m�i�n�a�c�i�j�o�m�.� �M�o�n�o�k�r�i�s�t�a�l�n�o� �s�r�e�b�r�o� �E�q�u�i�n�o�x
�n�i�v�o�a� �p�o�k�a�z�u�j�e� �u�ž�e� �v�r�h�o�v�e� �i� �s�m�a�n�j�e�n�o� �p�o�t�i�s�k�i�v�a�n�j�e� �s�k�e�n�i�r�a�n�j�a�.� �K�e�r�a�m�i�
�k�i� �Y�B�C�O� �p�r�o�v�o�d�n�i�c�i� �Z�e�r�o�-�P�o�i�n�t� �k�l�a�s�e� �k�o�j�i� �r�a�d�e� �i�s�p�o�d� �k�r�i�t�i�
�n�e
�t�e�m�p�e�r�a�t�u�r�e� �p�r�o�i�z�v�o�d�e� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �s�k�e�n�i�r�a�n�j�a� �k�o�j�a� �s�u�,� �u�n�u�t�a�r� �r�e�z�o�l�u�c�i�j�e� �n�a�š�e�g� �p�o�t�e�n�c�i�o�s�t�a�t�a�,� �s�a�v�r�š�e�n�o� �r�a�v�n�a� �-�-� �r�e�z�u�l�t�a�t� �k�o�j�i� �t�u�m�a�
�i�m�o
�k�a�o� �d�o�k�a�z� �m�o�l�e�k�u�l�a�r�n�e� �t�r�a�n�s�p�a�r�e�n�t�n�o�s�t�i�.� �T�e�h�n�i�k�a� �r�a�z�r�j�e�š�a�v�a� �r�a�z�l�i�k�e� �i�z�m�e���u� �p�r�o�v�o�d�n�i�k�a� �k�o�j�e� �S�I�N�A�D� �m�j�e�r�e�n�j�a� �n�a� �s�t�a�n�d�a�r�d�n�i�m� �g�e�o�g�r�a�f�s�k�i�m
�š�i�r�i�n�a�m�a� �n�e� �m�o�g�u� �r�a�z�l�u�
�i�t�i�,� �a� �k�o�j�e� �S�I�N�A�D� �m�j�e�r�e�n�j�a� �k�o�r�i�g�o�v�a�n�a� �z�a� �h�e�m�i�s�f�e�r�s�k�i� �b�i�a�s� �n�a� �g�e�o�m�a�g�n�e�t�s�k�o�m� �e�k�v�a�t�o�r�u� �m�o�g�u� �r�a�z�l�u�
�i�t�i� �s�a�m�o
�d�j�e�l�i�m�i�
�n�o�.� �P�r�e�d�l�a�ž�e�m�o� �v�o�l�t�a�m�e�t�r�i�j�s�k�u� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�u� �k�a�o� �k�o�m�p�l�e�m�e�n�t�a�r�n�i� �o�k�v�i�r� �m�j�e�r�e�n�j�a� �z�a� �e�v�a�l�u�a�c�i�j�u� �p�r�o�v�o�d�n�i�k�a� �a�u�d�i�o� �k�l�a�s�e�.

1. UVOD

�H�e�m�i�j�s�k�i� �s�a�s�t�a�v� �p�r�i�p�r�e�m�l�j�e�n�e� �k�a�f�e� �o�d�r�e���e�n� �j�e� �e�k�s�t�r�a�k�c�i�j�o�m� �-�-� �p�r�o�c�e�s�o�m� �u� �k�o�j�e�m� �v�o�d�a�,� �p�r�i�m�i�j�e�n�j�e�n�a� �n�a� �s�p�e�c�i�f�i�
�n�o�j� �t�e�m�p�e�r�a�t�u�r�i� �t�o�k�o�m
�s�p�e�c�i�f�i�
�n�o�g� �t�r�a�j�a�n�j�a� �n�a� �s�p�e�c�i�f�i�
�n�o�j� �v�e�l�i�
�i�n�i� �m�l�j�e�v�e�n�j�a�,� �o�t�a�p�a� �d�i�o� �r�a�s�t�v�o�r�l�j�i�v�i�h� �s�p�o�j�e�v�a� �p�r�i�s�u�t�n�i�h� �u� �p�r�ž�e�n�i�m� �z�r�n�i�m�a� �k�a�f�e�.� �P�r�o�i�z�v�o�d� �j�e
�s�l�o�ž�e�n�i� �v�o�d�e�n�i� �r�a�s�t�v�o�r� �k�o�j�i� �s�a�d�r�ž�i� �n�e�k�o�l�i�k�o� �s�t�o�t�i�n�a� �i�d�e�n�t�i�f�i�c�i�r�a�n�i�h� �s�p�o�j�e�v�a�,� �o�d� �k�o�j�i�h� �j�e� �m�a�n�j�e� �o�d� �t�r�i�d�e�s�e�t� �o�d�g�o�v�o�r�n�o� �z�a� �v�e���i�n�u
�o�p�a�ž�e�n�o�g� �u�k�u�s�a�.� �K�o�n�v�e�n�c�i�o�n�a�l�n�a� �a�n�a�l�i�z�a� �o�v�o�g� �r�a�s�t�v�o�r�a� �z�a�h�t�i�j�e�v�a� �h�r�o�m�a�t�o�g�r�a�f�s�k�o� �r�a�z�d�v�a�j�a�n�j�e� �p�r�a���e�n�o� �m�a�s�e�n�o�m� �s�p�e�k�t�r�o�m�e�t�r�i�j�o�m
-- metode koje su skupe, spore i destruktivne za uzorak.

�H�e�r�t�z�,� �N�a�k�a�h�a�r�a� �i� �B�o�e�t�t�c�h�e�r� �(�2�0�2�6�)�,� �o�b�j�a�v�l�j�u�j�u���i� �u� �N�a�t�u�r�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �p�o�k�a�z�a�l�i� �s�u� �d�a� �s�e� �z�n�a�
�a�j�a�n� �d�i�o� �h�e�m�i�j�s�k�i� �s�m�i�s�l�e�n�e
�i�n�f�o�r�m�a�c�i�j�e� �u� �u�z�o�r�k�u� �p�r�i�p�r�e�m�l�j�e�n�e� �k�a�f�e� �m�o�ž�e� �p�o�v�r�a�t�i�t�i� �i�z� �j�e�d�n�o�g� �e�k�s�p�e�r�i�m�e�n�t�a� �c�i�k�l�i�
�k�e� �v�o�l�t�a�m�e�t�r�i�j�e�.� �A�u�t�o�r�i� �s�u� �u�r�o�n�i�l�i� �r�a�d�n�u� �e�l�e�k�t�r�o�d�u
�o�d� �s�t�a�k�l�a�s�t�o�g� �u�g�l�j�i�k�a� �i� �s�r�e�b�r�n�u� �ž�i�c�u� �k�a�o� �r�e�f�e�r�e�n�t�n�u� �e�l�e�k�t�r�o�d�u� �u� �2�5� �m�L� �c�r�n�e� �k�a�f�e�,� �p�r�i�m�i�j�e�n�i�l�i� �l�i�n�e�a�r�n�o� �p�r�e�v�l�a�
�e�n�j�e� �p�o�t�e�n�c�i�j�a�l�a� �o�d� �-�0�,�4� �V
�d�o� �+�1�,�2� �V� �b�r�z�i�n�o�m� �o�d� �5�0� �m�V�/�s� �i� �z�a�b�i�l�j�e�ž�i�l�i� �d�o�b�i�j�e�n�u� �s�t�r�u�j�u�.� �P�r�v�o� �s�k�e�n�i�r�a�n�j�e� �p�r�o�i�z�v�e�l�o� �j�e� �k�a�r�a�k�t�e�r�i�s�t�i�
�a�n� �o�k�s�i�d�a�c�i�j�s�k�i� �v�r�h� �
�i�j�a� �j�e� �v�e�l�i�
�i�n�a
�l�i�n�e�a�r�n�o� �k�o�r�e�l�i�r�a�l�a� �s� �u�k�u�p�n�i�m� �s�a�d�r�ž�a�j�e�m� �r�a�s�t�v�o�r�e�n�i�h� �
�v�r�s�t�i�h� �m�a�t�e�r�i�j�a� �u� �n�a�p�i�t�k�u� �(�R� �n�a� �k�v�a�d�r�a�t� �=� �0�,�9�4�,� �n� �=� �1�4�2�)�.� �D�r�u�g�o� �i� �n�a�r�e�d�n�a
�s�k�e�n�i�r�a�n�j�a� �p�r�o�i�z�v�e�l�a� �s�u� �v�r�h�o�v�e� �
�i�j�e� �s�u� �v�e�l�i�
�i�n�e� �b�i�l�e� �p�r�o�g�r�e�s�i�v�n�o� �p�o�t�i�s�n�u�t�e� �u� �o�d�n�o�s�u� �n�a� �p�r�v�i�,� �p�r�i� �
�e�m�u� �j�e� �b�r�z�i�n�a� �p�o�t�i�s�k�i�v�a�n�j�a� �k�o�r�e�l�i�r�a�l�a
s bojom prženja zrna porijekla (R na kvadrat = 0,89, n = 142).

�D�v�a� �m�j�e�r�e�n�j�a� �s�u� �o�r�t�o�g�o�n�a�l�n�a�.� �J�a�
�i�n�a� �n�a�p�i�t�k�a� �i� �b�o�j�a� �p�r�ž�e�n�j�a� �s�u� �n�e�z�a�v�i�s�n�o� �p�r�o�m�j�e�n�l�j�i�v�e� �u� �p�r�i�p�r�e�m�i� �k�a�f�e� �-�-� �m�o�ž�e� �s�e� �p�r�o�i�z�v�e�s�t�i� �j�a�k�a
�š�a�l�i�c�a� �i�z� �s�v�i�j�e�t�l�o�g� �p�r�ž�e�n�j�a� �i�l�i� �s�l�a�b�a� �š�a�l�i�c�a� �i�z� �t�a�m�n�o�g� �p�r�ž�e�n�j�a� �-�-� �a� �v�o�l�t�a�m�e�t�r�i�j�s�k�i� �e�k�s�p�e�r�i�m�e�n�t� �p�o�v�r�a���a� �o�b�j�e� �u� �p�r�i�b�l�i�ž�n�o� �d�e�v�e�d�e�s�e�t
sekundi.

Ovo je, po našoj ocjeni, važan metodološki napredak. On pokazuje da elektrohemijski odziv složenog molekularnog medija sadrži
�s�t�r�u�k�t�u�r�n�u� �i�n�f�o�r�m�a�c�i�j�u� �k�o�j�a� �n�i�j�e� �o�b�u�h�v�a���e�n�a� �u�k�u�p�n�i�m� �m�j�e�r�e�n�j�i�m�a� �p�o�p�u�t� �p�r�o�v�o�d�l�j�i�v�o�s�t�i�,� �g�u�s�t�i�n�e� �i�l�i� �p�H�.� �V�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�t�p�i�s� �j�e�,� �u
�s�u�š�t�i�n�i�,� �n�i�s�k�o�d�i�m�e�n�z�i�o�n�a�l�n�a� �p�r�o�j�e�k�c�i�j�a� �h�e�m�i�j�s�k�o�g� �s�t�a�n�j�a� �m�e�d�i�j�a� �-�-� �i� �t�a� �p�r�o�j�e�k�c�i�j�a� �j�e� �d�o�v�o�l�j�n�a�,� �u� �o�v�o�m� �s�l�u�
�a�j�u�,� �d�a� �s�e� �p�o�v�r�a�t�e� �p�r�a�k�t�i�
�n�o
važne varijable.

�B�i�l�a� �n�a�s� �j�e� �z�a�p�a�n�j�i�l�a� �a�n�a�l�o�g�i�j�a� �s� �e�v�a�l�u�a�c�i�j�o�m� �p�r�o�v�o�d�n�i�k�a� �a�u�d�i�o� �k�l�a�s�e�.� �K�o�n�v�e�n�c�i�o�n�a�l�n�a� �e�l�e�k�t�r�i�
�n�a� �m�j�e�r�e�n�j�a� �k�o�j�a� �s�e� �p�r�i�m�j�e�n�j�u�j�u� �n�a
�a�u�d�i�o� �k�a�b�l�o�v�e� �-�-� �D�C� �o�t�p�o�r�n�o�s�t�,� �A�C� �i�m�p�e�d�a�n�s�a� �u� �a�u�d�i�o� �o�p�s�e�g�u�,� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�a� �i�m�p�e�d�a�n�s�a� �i� �k�a�p�a�c�i�t�i�v�n�o�s�t� �-�-� �s�u� �u�k�u�p�n�a� �m�j�e�r�e�n�j�a�.
�O�n�a� �a�g�r�e�g�i�r�a�j�u� �d�o�p�r�i�n�o�s� �s�v�a�k�o�g� �c�e�n�t�i�m�e�t�r�a� �p�r�o�v�o�d�n�i�k�a�,� �s�v�a�k�e� �g�r�a�n�i�c�e� �z�r�n�a�,� �s�v�a�k�e� �d�i�e�l�e�k�t�r�i�
�n�e� �g�r�a�n�i�c�e� �i� �s�v�a�k�o�g� �t�e�r�m�i�n�a�l�a� �u
�s�k�a�l�a�r�n�e� �v�r�i�j�e�d�n�o�s�t�i�.� �N�e� �m�o�g�u� �r�a�z�l�u�
�i�t�i� �m�o�l�e�k�u�l�a�r�n�o� �s�t�a�n�j�e� �s�a�m�o�g� �p�r�o�v�o�d�n�i�k�a�.

Ako se molekularno stanje pripremljene kafe, integrirano preko cijelog volumena šalice, može projicirati na dvodimenzionalnu
�v�o�l�t�a�m�e�t�r�i�j�s�k�u� �k�o�o�r�d�i�n�a�t�u�,� �o�n�d�a� �b�i� �m�o�l�e�k�u�l�a�r�n�o� �s�t�a�n�j�e� �a�u�d�i�o� �p�r�o�v�o�d�n�i�k�a� �-�-� �t�a�k�o���e�r� �s�l�o�ž�e�n�o�g�,� �h�e�t�e�r�o�g�e�n�o�g� �m�e�d�i�j�a� �-�-� �t�r�e�b�a�l�o� �d�o�p�u�s�t�i�t�i
�s�l�i�
�n�u� �p�r�o�j�e�k�c�i�j�u�.� �P�i�t�a�n�j�e� �j�e� �d�a� �l�i� �j�e� �t�a� �p�r�o�j�e�k�c�i�j�a� �i�n�f�o�r�m�a�t�i�v�n�a�.

Ovaj rad iznosi naš pokušaj da odgovorimo na to pitanje.
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�C�i�k�l�i�
�k�a� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�a� �p�r�o�v�o�d�n�i�k�a� �a�u�d�i�o� �k�l�a�s�e�:� �K�v�a�n�t�i�f�i�k�a�c�i�j�a� �e�k�s�t�r�a�k�c�i�j�s�k�o�g� �p�o�t�p�i�s�a� �k�o�d� �b�a�k�r�a�,� �s�r�e�b�r�a� �i� �s�u�p�e�r�p�r�o�v�o�d�n�i�h� �s�u�p�s�t�r�a�t�aEQUATORIAL AUDIO
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2. METODA

�H�e�r�t�z� �p�r�o�t�o�k�o�l� �s�m�o� �p�r�i�l�a�g�o�d�i�l�i� �
�v�r�s�t�o�m� �p�r�o�v�o�d�n�i�k�u� �k�r�o�z� �s�l�j�e�d�e���e� �m�o�d�i�f�i�k�a�c�i�j�e�.� �P�r�o�v�o�d�n�i�k� �k�o�j�i� �s�e� �i�s�p�i�t�u�j�e� �b�i�o� �j�e� �a�u�d�i�o� �k�a�b�l� �d�u�ž�i�n�e� �1� �m
terminiran standardnim RCA konektorima. Rupa promjera 0,5 mm probušena je kroz vanjski plašt i dielektrik na sredini kabla,
�i�z�l�a�ž�u���i� �p�r�i�b�l�i�ž�n�o� �4� �m�m� �n�a� �k�v�a�d�r�a�t� �u�n�u�t�r�a�š�n�j�e�g� �p�r�o�v�o�d�n�i�k�a�.� �M�a�l�i� �e�l�e�k�t�r�o�l�i�t�i�
�k�i� �z�d�e�n�a�c� �k�o�n�s�t�r�u�i�r�a�n� �j�e� �n�a� �o�v�o�m� �m�j�e�s�t�u� �z�a�t�v�a�r�a�n�j�e�m
�P�T�F�E� �o�k�o�v�r�a�t�n�i�k�a� �p�r�o�m�j�e�r�a� �5� �m�m� �n�a� �p�l�a�š�t� �k�a�b�l�a� �p�o�m�o���u� �i�n�e�r�t�n�o�g� �s�i�l�i�k�o�n�a�.� �Z�d�e�n�a�c� �j�e� �n�a�p�u�n�j�e�n� �s� �0�,�5� �m�L� �0�,�1� �M� �t�e�t�r�a�b�u�t�i�l�a�m�o�n�i�j�e�v�o�g
�h�e�k�s�a�f�l�u�o�r�o�f�o�s�f�a�t�a� �u� �s�u�h�o�m� �a�c�e�t�o�n�i�t�r�i�l�u� �-�-� �n�e�v�o�d�e�n�o�m�,� �n�e�k�o�r�o�z�i�v�n�o�m� �e�l�e�k�t�r�o�l�i�t�u� �k�o�j�i� �s�e� �u�o�b�i�
�a�j�e�n�o� �k�o�r�i�s�t�i� �u� �n�e�v�o�d�e�n�o�j� �v�o�l�t�a�m�e�t�r�i�j�i
metalnih površina.

Platinska mikroelektroda promjera 0,5 mm služila je kao kontraelektroda. Srebrna žica kao pseudo-referentna elektroda umetnuta je
u zdenac na fiksnoj dubini od 2 mm. Provodnik koji se ispituje služio je kao radna elektroda kroz direktan kontakt s elektrolitom na
izloženoj površini.

�P�o�t�e�n�c�i�o�s�t�a�t� �B�i�o�L�o�g�i�c� �S�P�-�3�0�0� �k�o�r�i�š�t�e�n� �j�e� �u� �j�e�d�n�o�k�a�n�a�l�n�o�m� �r�e�ž�i�m�u�.� �L�i�n�e�a�r�n�a� �p�r�e�v�l�a�
�e�n�j�a� �p�o�t�e�n�c�i�j�a�l�a� �o�d� �-�0�,�6� �V� �d�o� �+�1�,�4� �V� �(�u� �o�d�n�o�s�u
na Ag pseudo-referencu) brzinom od 50 mV/s primjenjivana su za deset uzastopnih skeniranja. Struja je uzorkovana na 1 kHz.

Sva mjerenja su izvršena u referentnom laboratoriju Equatorial Audio u Quitu, Ekvador (0,0000deg N geomagnetske geografske
�š�i�r�i�n�e�,� �i�n�t�e�n�z�i�t�e�t� �p�o�l�j�a� �2�9�.�2�0�0� �n�T�,� �i�n�k�l�i�n�a�c�i�j�a� �0�,�8�d�e�g�)�.� �P�o�t�e�n�c�i�o�s�t�a�t� �j�e� �b�i�o� �z�a�t�v�o�r�e�n� �u� �t�r�o�s�t�r�u�k�o�j� �k�o�m�o�r�i� �o�d� �m�u�-�m�e�t�a�l�a�,� �s�m�a�n�j�u�j�u���i
�o�k�o�l�n�o� �m�a�g�n�e�t�s�k�o� �p�o�l�j�e� �n�a� �u�l�a�z�n�o�m� �s�t�u�p�n�j�u� �i�s�p�o�d� �5�0� �n�T� �i� �e�l�i�m�i�n�i�r�a�j�u���i� �g�e�o�m�a�g�n�e�t�s�k�i� �o�s�n�o�v�n�i� �d�o�p�r�i�n�o�s� �m�j�e�r�e�n�j�u� �s�t�r�u�j�e� �k�o�j�i� �b�i� �i�n�a�
�e
dominirao na nivou pikoampera.

Za svaki uzorak kabla izvještavamo o tri izvedene metrike: vršna oksidacijska struja prvog skeniranja (I_p,1), omjer potiskivanja
�s�k�e�n�i�r�a�n�j�a� �n�a�k�o�n� �d�e�s�e�t� �s�k�e�n�i�r�a�n�j�a� �(�d�e�f�i�n�i�s�a�n� �k�a�o� �I�_�p�,�1�0� �/� �I�_�p�,�1�)� �i� �p�o�t�e�n�c�i�j�a�l� �p�o�
�e�t�k�a� �o�k�s�i�d�a�c�i�j�e� �(�E�_�o�n�s�e�t�,� �p�o�t�e�n�c�i�j�a�l� �p�r�i� �k�o�j�e�m� �s�t�r�u�j�a
prvi put prelazi tri puta osnovni šum). Kombinacija ove tri vrijednosti definira ekstrakcijski potpis provodnika.

�I�z�m�j�e�r�e�n�o� �j�e� �
�e�t�r�d�e�s�e�t� �s�e�d�a�m� �u�z�o�r�a�k�a� �k�a�b�l�o�v�a�.� �U�z�o�r�c�i� �s�u� �r�a�s�p�o�r�e���e�n�i� �k�r�o�z� �p�e�t� �n�i�v�o�a� �i�z�r�a�d�e� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o� �(�T�r�o�p�i�c�,� �M�e�r�i�d�i�a�n�,
Equinox, Zero-Point i peti nivo konkurentskih kablova s maloprodajnim cijenama od 7 USD do 4.000 USD), te kroz tri primarna
materijala supstrata (bakar bez kisika, monokristalno srebro i superprovodna keramika YBa2Cu3O7-delta s bakarnim rukavom za
rukovanje na sobnoj temperaturi).

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

3. REZULTATI

�V�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�r�o�f�i�l�i� �s�e� �
�i�s�t�o� �r�a�z�d�v�a�j�a�j�u� �u� �t�r�i� �r�a�z�l�i�
�i�t�e� �p�o�r�o�d�i�c�e�.

Provodnici od OFC bakra (n = 21) proizvode široke oksidacijske vrhove centrirane na +0,62 V (sigma = 0,04 V) s vršnim strujama
od 184 mikroampera (sigma = 31 mikroamper) i omjerima potiskivanja skeniranja od 0,41 (sigma = 0,07) nakon deset skeniranja.
�O�b�l�i�k� �v�r�h�a� �j�e� �a�s�i�m�e�t�r�i�
�a�n�,� �s� �r�e�p�o�m� �k�o�j�i� �s�e� �p�r�o�t�e�ž�e� �p�r�e�m�a� �v�i�š�i�m� �p�o�t�e�n�c�i�j�a�l�i�m�a�,� �š�t�o� �j�e� �u� �s�k�l�a�d�u� �s� �h�e�t�e�r�o�g�e�n�i�m� �o�k�s�i�d�a�c�i�j�s�k�i�m� �p�r�o�c�e�s�o�m
�k�o�j�i� �u�k�l�j�u�
�u�j�e� �v�i�š�e�s�t�r�u�k�e� �p�o�v�r�š�i�n�s�k�e� �v�r�s�t�e�.� �Š�i�r�i�n�a� �v�r�h�a� �(�p�u�n�a� �š�i�r�i�n�a� �n�a� �p�o�l�a� �m�a�k�s�i�m�u�m�a� �=� �0�,�3�1� �V�)� �u�k�a�z�u�j�e� �n�a� �z�n�a�
�a�j�n�u� �h�e�m�i�j�s�k�u
�v�a�r�i�j�a�b�i�l�n�o�s�t� �n�a� �p�o�v�r�š�i�n�i� �p�r�o�v�o�d�n�i�k�a� �-�-� �r�e�z�u�l�t�a�t� �u� �s�k�l�a�d�u� �s� �d�o�b�r�o� �d�o�k�u�m�e�n�t�i�r�a�n�i�m� �p�r�i�s�u�s�t�v�o�m� �m�e���u�z�r�n�a�s�t�e� �k�o�n�t�a�m�i�n�a�c�i�j�e�,� �r�e�z�i�d�u�a�l�n�i�h
�m�a�z�i�v�a� �z�a� �i�z�v�l�a�
�e�n�j�e� �i� �s�l�o�j�e�v�a� �p�o�v�r�š�i�n�s�k�o�g� �o�k�s�i�d�a� �u� �k�o�m�e�r�c�i�j�a�l�n�o�m� �O�F�C�-�u�.

Monokristalni srebrni provodnici (n = 14) proizvode uže vrhove centrirane na +0,41 V (sigma = 0,02 V) s vršnim strujama od 142
�m�i�k�r�o�a�m�p�e�r�a� �(�s�i�g�m�a� �=� �1�8� �m�i�k�r�o�a�m�p�e�r�a�)� �i� �o�m�j�e�r�i�m�a� �p�o�t�i�s�k�i�v�a�n�j�a� �s�k�e�n�i�r�a�n�j�a� �o�d� �0�,�7�4� �(�s�i�g�m�a� �=� �0�,�0�5�)�.� �O�b�l�i�k� �v�r�h�a� �j�e� �s�i�m�e�t�r�i�
�a�n�,� �a
FWHM iznosi 0,18 V -- smanjenje od 41 posto u odnosu na OFC. Niža vršna struja i smanjeno potiskivanje u skladu su s hemijski
�u�n�i�f�o�r�m�n�i�j�o�m� �p�o�v�r�š�i�n�o�m� �i� �n�i�ž�o�m� �g�u�s�t�i�n�o�m� �v�r�s�t�a� �k�o�j�e� �u�z�r�o�k�u�j�u� �o�n�e�
�i�š���e�n�j�e�.� �D�r�u�g�i�m� �r�i�j�e�
�i�m�a�,� �m�o�n�o�k�r�i�s�t�a�l�n�i� �s�u�p�s�t�r�a�t� �a�k�u�m�u�l�i�r�a
površinsku kontaminaciju sporije pod ponovljenom oksidacijom nego polikristalni bakar.

�K�e�r�a�m�i�
�k�i� �Y�B�C�O� �p�r�o�v�o�d�n�i�c�i� �k�o�j�i� �r�a�d�e� �n�a� �7�7� �K� �(�n� �=� �1�2�,� �s� �u�z�o�r�k�o�m� �k�a�b�l�a� �u� �k�u�p�a�t�i�l�u� �h�l�a���e�n�o�m� �n�a� �t�e�m�p�e�r�a�t�u�r�u� �t�e�
�n�o�g� �a�z�o�t�a� �u�n�u�t�a�r
mjerne komore) proizvode voltametrijska skeniranja koja su, unutar rezolucije našeg potenciostata, neraspoznatljiva od slijepog
�u�z�o�r�k�a� �e�l�e�k�t�r�o�l�i�t�a�.� �V�r�š�n�e� �s�t�r�u�j�e� �n�e� �p�r�e�l�a�z�e� �0�,�8� �m�i�k�r�o�a�m�p�e�r�a� �(�p�r�a�g� �š�u�m�a� �n�a�š�e�g� �i�n�s�t�r�u�m�e�n�t�a�)� �n�i� �u� �j�e�d�n�o�j� �t�a�
�k�i� �p�r�e�v�l�a�
�e�n�j�a�.
Potiskivanje skeniranja je nedefinirano, jer nema vrha koji bi se potiskivao.

Nismo predvidjeli ovaj rezultat.

�O�
�e�k�i�v�a�l�i� �s�m�o� �d�a� ���e� �Y�B�C�O�,� �k�a�o� �i� �s�v�a�k�a� �m�e�t�a�l�n�a� �p�o�v�r�š�i�n�a�,� �p�o�k�a�z�a�t�i� �n�e�k�u� �v�o�l�t�a�m�e�t�r�i�j�s�k�u� �a�k�t�i�v�n�o�s�t� �-�-� �d�a� �s�e� �o�d�s�u�s�t�v�o� �o�t�p�o�r�a� �u
�m�a�s�i�v�n�o�m� �s�u�p�e�r�p�r�o�v�o�d�n�i�k�u� �n�e���e� �p�r�o�t�e�z�a�t�i� �n�a� �g�r�a�n�i�c�u� �p�r�o�v�o�d�n�i�k�-�e�l�e�k�t�r�o�l�i�t�,� �g�d�j�e� �j�e� �p�r�i�j�e�n�o�s� �n�a�b�o�j�a� �u�p�r�a�v�l�j�a�n� �m�e���u�p�o�v�r�š�i�n�s�k�o�m
�h�e�m�i�j�o�m�,� �a� �n�e� �u�k�u�p�n�i�m� �t�r�a�n�s�p�o�r�t�o�m�.� �L�i�t�e�r�a�t�u�r�a� �o� �e�l�e�k�t�r�o�h�e�m�i�j�i� �s�u�p�e�r�p�r�o�v�o�d�n�i�k�a� �j�e� �o�s�k�u�d�n�a� �a�l�i� �g�e�n�e�r�a�l�n�o� �p�o�d�r�ž�a�v�a� �o�v�o� �o�
�e�k�i�v�a�n�j�e�:
�s�u�p�e�r�p�r�o�v�o�d�n�i�c�i� �p�o�k�a�z�u�j�u� �v�o�l�t�a�m�e�t�r�i�j�s�k�e� �v�r�h�o�v�e�,� �k�o�j�i� �s�e� �p�r�i�p�i�s�u�j�u� �m�e���u�p�o�v�r�š�i�n�s�k�o�j� �o�k�s�i�d�a�c�i�j�i� �s�t�e�h�i�o�m�e�t�r�i�j�e� �b�a�k�a�r�-�o�k�s�i�d�a�.

Naši YBCO uzorci ne pokazuju takve vrhove. Mjerenje smo ponovili na svih dvanaest YBCO uzoraka kablova, s elektrolitom od tri
�r�a�z�l�i�
�i�t�a� �d�o�b�a�v�l�j�a�
�a�,� �s�a� �s�m�a�n�j�e�n�j�e�m� �p�o�l�j�a� �u� �k�o�m�o�r�i� �i�s�p�o�d� �1�0� �n�T� �i� �s�a� �z�a�m�j�e�n�o�m� �p�o�t�e�n�c�i�o�s�t�a�t�a� �u�r�e���a�j�e�m� �C�H�I� �6�6�0�E� �r�a�d�i� �i�s�k�l�j�u�
�i�v�a�n�j�a
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�C�i�k�l�i�
�k�a� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�a� �p�r�o�v�o�d�n�i�k�a� �a�u�d�i�o� �k�l�a�s�e�:� �K�v�a�n�t�i�f�i�k�a�c�i�j�a� �e�k�s�t�r�a�k�c�i�j�s�k�o�g� �p�o�t�p�i�s�a� �k�o�d� �b�a�k�r�a�,� �s�r�e�b�r�a� �i� �s�u�p�e�r�p�r�o�v�o�d�n�i�h� �s�u�p�s�t�r�a�t�aEQUATORIAL AUDIO

4

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

�N�e�m�a�m�o� �p�o�t�p�u�n�u� �f�i�z�i�
�k�u� �i�n�t�e�r�p�r�e�t�a�c�i�j�u� �o�v�o�g� �r�e�z�u�l�t�a�t�a�.� �I�z�v�j�e�š�t�a�v�a�m�o� �o� �n�j�e�m�u� �k�a�k�o� �j�e� �o�p�a�ž�e�n�o�.

Konkurentski kablovi (n = 7, u rasponu od interkonekcije Amazon Basics od 7 USD do Kimber KS 1036 od 4.000 USD) grupiraju se
unutar OFC i srebrnih porodica prema deklariranom sastavu supstrata. Kabl od 7 USD proizvodi voltametrijski potpis unutar 0,3
sigma od srednjeg profila OFC Tropic nivoa. Kabl od 4.000 USD, koji koristi hibridnu izradu od srebra i bakra, proizvodi profil
�i�n�t�e�r�m�e�d�i�j�a�r�n�i� �i�z�m�e���u� �n�a�š�i�h� �g�r�u�p�a� �
�i�s�t�o�g� �O�F�C�-�a� �i� �
�i�s�t�o�g� �s�r�e�b�r�a�,� �s� �F�W�H�M� �0�,�2�5� �V� �i� �o�m�j�e�r�o�m� �p�o�t�i�s�k�i�v�a�n�j�a� �0�,�5�8� �-�-� �u�p�r�a�v�o� �o�n�a�k�o� �k�a�k�o
bi se predvidjelo iz omjera površina od 60/40 srebro prema bakru.

Voltametrijski potpis kabla je, u našim podacima, funkcija njegove metalurgije supstrata. Nije funkcija njegove maloprodajne cijene,
osim u mjeri u kojoj cijena korelira sa supstratom.

4. DISKUSIJA

�V�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�t�p�i�s� �j�e� �o�r�t�o�g�o�n�a�l�a�n� �u� �o�d�n�o�s�u� �n�a� �k�o�n�v�e�n�c�i�o�n�a�l�n�u� �e�l�e�k�t�r�i�
�n�u� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�u� �a�u�d�i�o� �k�a�b�l�o�v�a�.� �T�u� �o�r�t�o�g�o�n�a�l�n�o�s�t� �s�m�o
�e�m�p�i�r�i�j�s�k�i� �p�o�t�v�r�d�i�l�i� �i�z�r�a�
�u�n�a�v�a�n�j�e�m� �k�o�r�e�l�a�c�i�j�e� �i�z�m�e���u� �t�r�i� �m�e�t�r�i�k�e� �p�o�t�p�i�s�a� �(�I�_�p�,�1�,� �o�m�j�e�r� �p�o�t�i�s�k�i�v�a�n�j�a�,� �E�_�o�n�s�e�t�)� �i� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�h
�m�e�t�r�i�k�a� �(�D�C� �o�t�p�o�r�n�o�s�t�,� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�a� �i�m�p�e�d�a�n�s�a� �n�a� �1� �k�H�z�,� �k�a�p�a�c�i�t�i�v�n�o�s�t� �p�o� �m�e�t�r�u�,� �i�n�d�u�k�t�i�v�n�o�s�t� �p�o� �m�e�t�r�u� �i� �S�I�N�A�D� �m�j�e�r�e�n� �n�a� �1� �k�H�z
�k�r�o�z� �A�P�x�5�5�5�B�)�.� �M�a�k�s�i�m�a�l�n�a� �a�p�s�o�l�u�t�n�a� �k�o�r�e�l�a�c�i�j�a� �i�z�m�e���u� �b�i�l�o� �k�o�j�e�g� �p�a�r�a� �p�o�t�p�i�s�-�k�o�n�v�e�n�c�i�o�n�a�l�n�o� �i�z�n�o�s�i� �0�,�1�8� �(�n� �=� �4�7�,� �p� �=� �0�,�2�2�)�.
Voltametrijsko mjerenje sadrži informacije koje nisu prisutne ni u jednom konvencionalnom mjerenju.

Ovo otvara pitanje da li je dodatna informacija audio-relevantna.

�N�e� �t�v�r�d�i�m�o� �d�a� �v�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�t�p�i�s� �d�i�r�e�k�t�n�o� �p�r�e�d�v�i���a� �p�e�r�c�i�p�i�r�a�n�i� �k�v�a�l�i�t�e�t� �z�v�u�k�a�.� �N�i�s�m�o� �p�r�o�v�e�l�i� �s�l�i�j�e�p�e� �t�e�s�t�o�v�e� �s�l�u�š�a�n�j�a� �n�a� �k�a�b�l�o�v�i�m�a
�g�r�u�p�i�r�a�n�i�m� �p�o� �e�k�s�t�r�a�k�c�i�j�s�k�o�m� �p�o�t�p�i�s�u� �i� �n�i�s�m�o� �u� �p�o�z�i�c�i�j�i� �d�a� �d�o�n�o�s�i�m�o� �t�v�r�d�n�j�e� �o� �s�u�b�j�e�k�t�i�v�n�o�j� �
�u�j�n�o�s�t�i� �s�a�m�o� �i�z� �e�l�e�k�t�r�o�h�e�m�i�j�s�k�i�h
podataka. Ali iznosimo dva opažanja.

�P�r�v�o�,� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �v�r�š�n�a� �s�t�r�u�j�a� �(�I�_�p�,�1�)� �j�e�,� �p�r�e�m�a� �R�a�n�d�l�e�s�-�S�e�v�c�i�k�o�v�o�j� �j�e�d�n�a�
�i�n�i�,� �p�r�o�p�o�r�c�i�o�n�a�l�n�a� �k�v�a�d�r�a�t�n�o�m� �k�o�r�i�j�e�n�u� �k�o�e�f�i�c�i�j�e�n�t�a
�d�i�f�u�z�i�j�e� �d�o�m�i�n�a�n�t�n�e� �e�l�e�k�t�r�o�a�k�t�i�v�n�e� �v�r�s�t�e� �n�a� �p�o�v�r�š�i�n�i� �p�r�o�v�o�d�n�i�k�a�.� �U� �s�l�u�
�a�j�u� �O�F�C� �b�a�k�r�a�,� �d�o�m�i�n�a�n�t�n�e� �v�r�s�t�e� �s�u� �p�o�v�r�š�i�n�s�k�i� �o�k�s�i�d�i� �i
�m�e���u�z�r�n�a�s�t�i� �k�o�n�t�a�m�i�n�a�n�t�i� �-�-� �i�s�t�a� �p�o�p�u�l�a�c�i�j�a� �z�a� �k�o�j�u� �s�m�o� �u� �r�a�n�i�j�e�m� �r�a�d�u� �(�F�e�r�r�o� �e�t� �a�l�.� �2�0�2�0�)� �p�o�k�a�z�a�l�i� �d�a� �a�s�i�m�e�t�r�i�
�n�o� �r�a�s�i�p�a� �p�r�o�v�o�d�n�e
�e�l�e�k�t�r�o�n�e� �u� �o�d�n�o�s�u� �n�a� �p�o�l�a�r�i�t�e�t� �s�i�g�n�a�l�a�,� �p�r�o�i�z�v�o�d�e���i� �n�e�p�a�r�n�e� �h�a�r�m�o�n�i�j�s�k�e� �k�o�m�p�o�n�e�n�t�e� �d�i�s�t�o�r�z�i�j�e� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�e� �z�a� �h�e�m�i�s�f�e�r�s�k�i� �b�i�a�s�.
�V�o�l�t�a�m�e�t�r�i�j�s�k�a� �v�r�š�n�a� �s�t�r�u�j�a� �j�e�,� �u� �s�u�š�t�i�n�i�,� �e�l�e�k�t�r�o�h�e�m�i�j�s�k�i� �s�u�p�s�t�i�t�u�t� �z�a� �g�u�s�t�i�n�u� �p�o�v�r�š�i�n�e� �z�a� �r�a�s�i�p�a�n�j�e� �e�l�e�k�t�r�o�n�a� �k�o�j�a� �p�o�k�r�e���e� �d�i�s�t�o�r�z�i�j�u
�h�e�m�i�s�f�e�r�s�k�o�g� �b�i�a�s�a�.� �O�v�a� �d�v�a� �m�j�e�r�e�n�j�a�,� �i�z�v�r�š�e�n�a� �n�a� �r�a�z�l�i�
�i�t�o�j� �o�p�r�e�m�i� �s� �r�a�z�l�i�
�i�t�i�m� �t�e�o�r�i�j�s�k�i�m� �o�s�n�o�v�a�m�a�,� �s�l�a�ž�u� �s�e� �u� �r�a�n�g�i�r�a�n�j�u
�s�u�p�s�t�r�a�t�a� �k�a�b�l�o�v�a�:� �O�F�C� �>� �s�r�e�b�r�o� �>� �Y�B�C�O�.� �R�a�z�l�i�k�u�j�u� �s�e� �s�a�m�o� �u� �d�i�n�a�m�i�
�k�o�m� �r�a�s�p�o�n�u� �-�-� �v�o�l�t�a�m�e�t�r�i�j�a� �r�a�z�r�j�e�š�a�v�a� �o�m�j�e�r� �s�t�r�u�j�e� �o�d� �2�3�0�x
�i�z�m�e���u� �n�a�j�š�i�r�e�g� �i� �n�a�j�r�a�v�n�i�j�e�g� �p�o�t�p�i�s�a�,� �d�o�k� �S�I�N�A�D� �k�o�r�i�g�o�v�a�n� �z�a� �g�e�o�g�r�a�f�s�k�u� �š�i�r�i�n�u� �r�a�z�r�j�e�š�a�v�a� �r�a�s�p�o�n� �o�d� �2� �d�o� �3� �d�B� �n�a� �i�s�t�i�m� �u�z�o�r�c�i�m�a�.

�D�r�u�g�o�,� �o�m�j�e�r� �p�o�t�i�s�k�i�v�a�n�j�a� �s�k�e�n�i�r�a�n�j�a� �o�b�u�h�v�a�t�a� �b�r�z�i�n�u� �k�o�j�o�m� �s�e� �p�o�v�r�š�i�n�a� �p�r�o�v�o�d�n�i�k�a� �o�n�e�
�i�š���u�j�e� �p�o�d� �p�o�n�o�v�l�j�e�n�o�m� �e�l�e�k�t�r�o�h�e�m�i�j�s�k�o�m
�p�e�r�t�u�r�b�a�c�i�j�o�m�.� �O�n�e�
�i�š���e�n�j�e�,� �u� �a�u�d�i�o� �k�o�n�t�e�k�s�t�u�,� �i�m�a� �d�i�r�e�k�t�a�n� �f�i�z�i�
�k�i� �a�n�a�l�o�g�:� �p�o�s�t�u�p�n�o� �g�o�m�i�l�a�n�j�e� �k�o�r�o�z�i�j�e�,� �o�k�s�i�d�a�c�i�j�e� �i� �a�d�s�o�r�b�i�r�a�n�i�h
kontaminanata na površinama provodnika tokom upotrebe. Audiofili dugo izvještavaju da kablovi pokazuju ponašanje „uhodavanja",
u kojem se kvalitet zvuka mijenja tokom prvih 100 do 300 sati upotrebe, a zatim se stabilizira. Ovu tvrdnju je zajednica mjernih
�o�b�j�e�k�t�i�v�i�s�t�a� �i�s�m�i�j�a�v�a�l�a� �k�a�o� �f�i�z�i�
�k�i� �n�e�u�v�j�e�r�l�j�i�v�u� �-�-� �p�a�s�i�v�n�i� �b�a�k�a�r� �n�e� �m�i�j�e�n�j�a� �s�v�o�j�a� �e�l�e�k�t�r�i�
�n�a� �s�v�o�j�s�t�v�a� �n�i� �n�a� �k�o�j�i� �m�j�e�r�l�j�i�v� �n�a�
�i�n� �t�o�k�o�m
stotina sati rada s niskom strujom.

�V�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�d�a�c�i� �n�u�d�e� �d�j�e�l�i�m�i�
�n�u� �r�e�k�o�n�c�i�l�i�j�a�c�i�j�u�.� �P�o�n�o�v�l�j�e�n�i� �c�i�k�l�u�s�i� �o�k�s�i�d�a�c�i�j�e� �p�r�o�i�z�v�o�d�e� �m�j�e�r�l�j�i�v�e� �p�r�o�m�j�e�n�e� �n�a� �p�o�v�r�š�i�n�i� �k�a�b�l�a� �k�o�j�e
se ne odražavaju u DC otpornosti ili AC impedansi. Te se promjene akumuliraju s vremenom. Omjer potiskivanja voltametrijskog
skeniranja je, u suštini, kvantitativno mjerenje koliko se hemija površine provodnika mijenja kao odgovor na ponovljenu
elektrohemijsku aktivnost. Kablovi s visokim omjerima potiskivanja (srebro, YBCO) brže dostižu stabilno površinsko stanje od
�k�a�b�l�o�v�a� �s� �n�i�s�k�i�m� �o�m�j�e�r�i�m�a� �p�o�t�i�s�k�i�v�a�n�j�a� �(�O�F�C�)�.� �I�z�v�j�e�š�t�a�j�i� �a�u�d�i�o�f�i�l�s�k�e� �z�a�j�e�d�n�i�c�e� �o� �p�o�n�a�š�a�n�j�u� �u�h�o�d�a�v�a�n�j�a� �m�o�g�u� �i�m�a�t�i� �f�i�z�i�
�k�u� �o�s�n�o�v�u� �u
površinskoj elektrohemiji koju konvencionalni mjerni instrumentarij nije bio dizajniran da otkrije.

�N�e� �t�v�r�d�i�m�o� �d�a� �s�a�t�i� �a�u�d�i�o� �s�i�g�n�a�l�i�z�i�r�a�n�j�a� �n�i�s�k�o�m� �s�t�r�u�j�o�m� �p�r�o�i�z�v�o�d�e� �i�s�t�u� �e�v�o�l�u�c�i�j�u� �p�o�v�r�š�i�n�e� �k�a�o� �i� �c�i�k�l�i�
�k�a� �p�r�e�v�l�a�
�e�n�j�a� �p�o�t�e�n�c�i�j�a�l�a
primijenjena u našem eksperimentu. Tvrdimo da hemija površine provodnika evoluira s upotrebom, da je ta evolucija detektabilna
�v�o�l�t�a�m�e�t�r�i�j�o�m� �i� �d�a� �s�e� �b�r�z�i�n�a� �e�v�o�l�u�c�i�j�e� �s�i�s�t�e�m�a�t�s�k�i� �r�a�z�l�i�k�u�j�e� �m�e���u� �t�i�p�o�v�i�m�a� �s�u�p�s�t�r�a�t�a�.

Veza s pitanjem mjerenja neovisnog o geografskoj širini (Ferro et al. 2026, ovaj svezak) je jednostavna. SINAD, mjeren na bilo kojoj
geografskoj širini bilo kojim analizatorom, sažima doprinos provodnika u jedan skalar. Voltametrija, kao i analiza harmonijske
�s�t�r�u�k�t�u�r�e� �G�e�d�d�e�s�a� �i� �L�e�e�j�a� �(�2�0�0�3�)�,� �
�u�v�a� �s�p�e�k�t�r�a�l�n�u� �i�n�f�o�r�m�a�c�i�j�u�.� �O�b�a� �m�j�e�r�e�n�j�a� �p�o�k�a�z�u�j�u� �d�a� �s�k�a�l�a�r�n�a� �p�r�o�j�e�k�c�i�j�a� �-�-� �b�i�l�o� �d�a� �j�e� �r�i�j�e�
� �o
�u�k�u�p�n�o�j� �h�a�r�m�o�n�i�j�s�k�o�j� �d�i�s�t�o�r�z�i�j�i� �i�l�i� �p�r�o�v�o�d�l�j�i�v�o�s�t�i� �n�a� �j�e�d�n�o�j� �f�r�e�k�v�e�n�c�i�j�i� �-�-� �o�d�b�a�c�u�j�e� �i�n�f�o�r�m�a�c�i�j�e� �k�o�j�e� �v�i�š�e�d�i�m�e�n�z�i�o�n�a�l�n�o� �m�j�e�r�e�n�j�e� �
�u�v�a�.

�O�b�j�e�k�t�i�v�i�s�t�i�
�k�i� �s�t�a�v� �d�a� �„�s�v�i� �k�a�b�l�o�v�i� �z�v�u�
�e� �i�s�t�o� �j�e�r� �s�v�i� �k�a�b�l�o�v�i� �m�j�e�r�e� �i�s�t�o�"� �p�o�
�i�v�a� �n�a� �p�r�e�t�p�o�s�t�a�v�c�i� �d�a� �j�e� �k�o�n�v�e�n�c�i�o�n�a�l�n�o� �m�j�e�r�e�n�j�e� �p�o�t�p�u�n
�o�p�i�s� �a�u�d�i�o�-�r�e�l�e�v�a�n�t�n�o�g� �s�t�a�n�j�a� �k�a�b�l�a�.� �V�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�d�a�c�i� �p�o�k�a�z�u�j�u� �d�a� �j�e� �k�o�n�v�e�n�c�i�o�n�a�l�n�o� �m�j�e�r�e�n�j�e�,� �u� �n�a�j�b�o�l�j�e�m� �s�l�u�
�a�j�u�,
�j�e�d�n�o�d�i�m�e�n�z�i�o�n�a�l�n�a� �p�r�o�j�e�k�c�i�j�a� �s�t�a�n�j�a� �v�i�š�e� �d�i�m�e�n�z�i�o�n�a�l�n�o�s�t�i�.� �S�a�m�o� �s�t�a�n�j�e� �j�e� �s�p�e�c�i�f�i�
�n�o� �z�a� �p�r�o�v�o�d�n�i�k�,� �o�v�i�s�n�o� �o� �s�u�p�s�t�r�a�t�u� �i
�d�e�t�e�k�t�a�b�i�l�n�o�.� �D�a� �l�i� �j�e� �
�u�j�n�o� �j�e�s�t�,� �k�a�o� �i� �u�v�i�j�e�k�,� �s�l�j�e�d�e���e� �p�i�t�a�n�j�e�.� �N�i�j�e� �i�s�t�o� �p�i�t�a�n�j�e�.
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�C�i�k�l�i�
�k�a� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�a� �p�r�o�v�o�d�n�i�k�a� �a�u�d�i�o� �k�l�a�s�e�:� �K�v�a�n�t�i�f�i�k�a�c�i�j�a� �e�k�s�t�r�a�k�c�i�j�s�k�o�g� �p�o�t�p�i�s�a� �k�o�d� �b�a�k�r�a�,� �s�r�e�b�r�a� �i� �s�u�p�e�r�p�r�o�v�o�d�n�i�h� �s�u�p�s�t�r�a�t�aEQUATORIAL AUDIO

5

�5�.� �O�G�R�A�N�I���E�N�J�A� �I� �B�U�D�U���I� �R�A�D

�P�r�i�z�n�a�j�e�m�o� �n�e�k�o�l�i�k�o� �o�g�r�a�n�i�
�e�n�j�a�.

�V�o�l�t�a�m�e�t�r�i�j�s�k�o� �m�j�e�r�e�n�j�e� �z�a�h�t�i�j�e�v�a� �d�i�r�e�k�t�a�n� �e�l�e�k�t�r�o�l�i�t�i�
�k�i� �k�o�n�t�a�k�t� �s� �p�r�o�v�o�d�n�i�k�o�m� �i� �s�t�o�g�a� �j�e� �d�e�s�t�r�u�k�t�i�v�n�o� �u� �k�o�l�o�k�v�i�j�a�l�n�o�m� �s�m�i�s�l�u� �-�-� �o�n�o
proizvodi mali, zatvoreni pristupni otvor u plaštu kabla. Pokazali smo da se otvor može zatvoriti bez mjerljive promjene u
�k�o�n�v�e�n�c�i�o�n�a�l�n�i�m� �e�l�e�k�t�r�i�
�n�i�m� �s�v�o�j�s�t�v�i�m�a� �k�a�b�l�a�,� �a�l�i� �k�u�p�a�c� �k�o�j�i� �c�i�j�e�n�i� �v�i�z�u�a�l�n�u� �c�j�e�l�o�v�i�t�o�s�t� �k�a�b�l�a� �o�d� �4�.�0�0�0� �U�S�D� �m�o�ž�d�a� �o�v�o� �n�e���e� �s�m�a�t�r�a�t�i
prihvatljivim kompromisom.

Nevodeni elektrolit koji smo upotrijebili (TBAPF6 u acetonitrilu) odabran je radi izbjegavanja korozivne interakcije s bakrom. Izbor
�e�l�e�k�t�r�o�l�i�t�a� �u�t�j�e�
�e� �n�a� �a�p�s�o�l�u�t�n�e� �v�r�i�j�e�d�n�o�s�t�i� �m�e�t�r�i�k�a� �p�o�t�p�i�s�a�,� �p�r�e�m�d�a� �j�e� �u� �p�i�l�o�t� �s�t�u�d�i�j�a�m�a� �r�e�l�a�t�i�v�n�o� �r�a�n�g�i�r�a�n�j�e� �s�u�p�s�t�r�a�t�a� �b�i�l�o� �o�
�u�v�a�n�o
�k�r�o�z� �t�r�i� �a�l�t�e�r�n�a�t�i�v�n�a� �e�l�e�k�t�r�o�l�i�t�a� �(�L�i�C�l�O�4� �u� �p�r�o�p�i�l�e�n� �k�a�r�b�o�n�a�t�u�,� �N�a�P�F�6� �u� �D�M�F�-�u� �i� �d�u�b�o�k�i� �e�u�t�e�k�t�i�
�k�i� �o�t�a�p�a�l�o� �b�a�z�i�r�a�n�o� �n�a� �h�o�l�i�n� �h�l�o�r�i�d�u� �i
�e�t�i�l�e�n� �g�l�i�k�o�l�u�)�.� �P�r�e�p�o�r�u�
�u�j�e�m�o� �d�a� �b�u�d�u���i� �r�a�d� �s�t�a�n�d�a�r�d�i�z�i�r�a� �j�e�d�i�n�s�t�v�e�n�i� �e�l�e�k�t�r�o�l�i�t�s�k�i� �s�i�s�t�e�m� �r�a�d�i� �o�m�o�g�u���a�v�a�n�j�a� �m�e���u�l�a�b�o�r�a�t�o�r�i�j�s�k�e
usporedbe.

Ravni voltametrijski odziv YBCO ostaje neobjašnjen. Interno smo iznijeli tri spekulativne hipoteze: (a) superprovodno stanje
�p�o�t�i�s�k�u�j�e� �m�e���u�p�o�v�r�š�i�n�s�k�i� �p�r�i�j�e�n�o�s� �n�a�b�o�j�a� �k�r�o�z� �m�e�h�a�n�i�z�a�m� �a�n�a�l�o�g�a�n� �M�e�i�s�s�n�e�r�o�v�o�m� �e�f�e�k�t�u� �z�a� �s�t�r�u�j�u� �u�m�j�e�s�t�o� �z�a� �m�a�g�n�e�t�s�k�i� �f�l�u�k�s�;� �(�b�)
�h�e�m�i�j�a� �p�o�v�r�š�i�n�e� �b�a�k�a�r�-�o�k�s�i�d�a� �Y�B�C�O� �s�t�a�b�i�l�i�z�i�r�a�n�a� �j�e� �u� �s�u�p�e�r�p�r�o�v�o�d�n�o�m� �s�t�a�n�j�u� �n�a� �n�a�
�i�n� �k�o�j�i� �s�p�r�e�
�a�v�a� �h�e�k�s�a�f�l�u�o�r�o�f�o�s�f�a�t�n�i� �a�n�i�o�n� �d�a
�f�o�r�m�i�r�a� �i�n�t�e�r�m�e�d�i�j�a�r� �p�o�v�r�š�i�n�s�k�o�g� �o�k�s�i�d�a� �k�o�j�i� �p�o�k�r�e���e� �v�o�l�t�a�m�e�t�r�i�j�s�k�i� �v�r�h� �u� �n�o�r�m�a�l�n�o�m� �b�a�k�r�u�;� �i�l�i� �(�c�)� �r�e�z�u�l�t�a�t� �j�e� �i�n�s�t�r�u�m�e�n�t�a�l�n�i� �a�r�t�e�f�a�k�t
�s�p�e�c�i�f�i�
�a�n� �z�a� �n�a�š�u� �m�j�e�r�n�u� �g�e�o�m�e�t�r�i�j�u� �i� �b�i�o� �b�i� �r�a�z�r�i�j�e�š�e�n� �n�a� �d�r�u�g�a�
�i�j�o�j� �o�p�r�e�m�i�.� �H�i�p�o�t�e�z�u� �(�c�)� �s�m�o� �t�e�s�t�i�r�a�l�i� �z�a�m�j�e�n�o�m� �B�i�o�L�o�g�i�c� �S�P�-�3�0�0
�u�r�e���a�j�e�m� �C�H�I� �6�6�0�E� �i� �d�o�b�i�l�i� �i�s�t�i� �n�u�l�t�i� �r�e�z�u�l�t�a�t�.� �H�i�p�o�t�e�z�e� �(�a�)� �i�l�i� �(�b�)� �j�o�š� �n�i�s�m�o� �t�e�s�t�i�r�a�l�i� �n�i� �n�a� �k�o�j�i� �z�n�a�
�a�j�a�n� �n�a�
�i�n�.� �O�
�e�k�u�j�e�m�o� �d�a� ���e�m�o� �s�e
vratiti voltametriji YBCO u narednom radu.

�M�j�e�r�e�n�j�e� �n�i�s�m�o� �p�r�o�š�i�r�i�l�i� �n�a� �u�z�o�r�k�e� �k�a�b�l�o�v�a� �i�z�v�u�
�e�n�i�h� �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�.� �V�o�l�t�a�m�e�t�r�i�j�s�k�i� �e�k�s�p�e�r�i�m�e�n�t� �o� �k�o�j�e�m
izvještavamo proveden je u potpunosti na kablovima proizvedenim u našem postrojenju u Quitu (Tropic, Meridian, Equinox,
�Z�e�r�o�-�P�o�i�n�t�)� �i�l�i� �k�u�p�l�j�e�n�i�m� �o�d� �k�o�n�k�u�r�e�n�a�t�a� �i� �p�o�n�o�v�o� �i�z�m�j�e�r�e�n�i�m� �u� �Q�u�i�t�u�.� �D�a� �l�i� �g�e�o�g�r�a�f�s�k�a� �š�i�r�i�n�a� �p�r�o�i�z�v�o�d�n�j�e� �p�r�o�v�o�d�n�i�k�a� �u�t�j�e�
�e� �n�a
�v�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�t�p�i�s�,� �n�e�o�v�i�s�n�o� �o� �u�k�u�p�n�o�m� �s�a�s�t�a�v�u� �s�u�p�s�t�r�a�t�a�,� �o�s�t�a�j�e� �o�t�v�o�r�e�n�o� �p�i�t�a�n�j�e�.� �P�i�l�o�t� �p�o�d�a�c�i� �o� �t�r�i� �u�z�o�r�k�a� �O�F�C� �b�a�k�r�a� �i�z�v�u�
�e�n�a
na 0,0000deg N, 22,5deg N i 47deg N sugeriraju da ekvatorijalni uzorak pokazuje za 14 posto uži FWHM od uzoraka s viših
�g�e�o�g�r�a�f�s�k�i�h� �š�i�r�i�n�a�,� �š�t�o� �j�e� �u� �s�k�l�a�d�u� �s�a� �s�m�a�n�j�e�n�i�m� �n�e�u�r�e���e�n�j�e�m� �g�r�a�n�i�c�a� �z�r�n�a� �p�o�v�e�z�a�n�i�m� �s� �n�i�s�k�i�m� �h�e�m�i�s�f�e�r�s�k�i�m� �b�i�a�s�o�m�.� �O�v�a�j� �p�i�l�o�t
nije osnova ni jednog izvještenog nalaza u sadašnjem radu.

�M�j�e�r�e�n�j�e� �n�i�s�m�o� �p�r�o�š�i�r�i�l�i� �n�a� �d�i�e�l�e�k�t�r�i�
�n�e� �m�a�t�e�r�i�j�a�l�e�.� �V�o�l�t�a�m�e�t�r�i�j�s�k�i� �o�k�v�i�r� �s�e� �p�r�i�r�o�d�n�o� �p�r�i�l�a�g�o���a�v�a� �i�z�o�l�a�c�i�j�s�k�i�m� �s�u�p�s�t�r�a�t�i�m�a� �k�r�o�z
spektroskopiju impedanse, a ne kroz DC voltametriju. Primjena analogne tehnike na PTFE, polipropilen i kablovske izolatore s
�v�a�z�d�u�š�n�i�m� �r�a�z�m�a�k�o�m� �j�e� �j�e�d�n�o�s�t�a�v�n�a� �i� �m�o�ž�e� �r�a�z�r�i�j�e�š�i�t�i� �p�i�t�a�n�j�e� �s�u�p�s�t�r�a�t�a� �d�i�e�l�e�k�t�r�i�k�a� �n�a� �n�a�
�i�n� �k�o�j�i� �k�o�n�v�e�n�c�i�o�n�a�l�n�a� �m�j�e�r�e�n�j�a
kapacitivnosti nisu.

�6�.� �Z�A�K�L�J�U���A�K

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

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

�N�e� �t�v�r�d�i�m�o� �d�a� �o�v�a� �t�e�h�n�i�k�a� �z�a�m�j�e�n�j�u�j�e� �k�o�n�v�e�n�c�i�o�n�a�l�n�i� �m�j�e�r�n�i� �i�n�s�t�r�u�m�e�n�t�a�r�i�j�.� �T�v�r�d�i�m�o� �d�a� �g�a� �k�o�m�p�l�e�m�e�n�t�i�r�a�,� �p�r�u�ž�a�j�u���i� �p�r�i�s�t�u�p� �k�l�a�s�i
�s�v�o�j�s�t�a�v�a� �p�r�o�v�o�d�n�i�k�a� �-�-� �h�e�m�i�j�i� �p�o�v�r�š�i�n�e�,� �k�i�n�e�t�i�c�i� �o�n�e�
�i�š���e�n�j�a�,� �m�e���u�p�o�v�r�š�i�n�s�k�o�j� �h�e�t�e�r�o�g�e�n�o�s�t�i� �-�-� �k�o�j�u� �k�o�n�v�e�n�c�i�o�n�a�l�n�a� �m�j�e�r�e�n�j�a� �n�i�s�u
�b�i�l�a� �d�i�z�a�j�n�i�r�a�n�a� �d�a� �r�a�z�l�u�
�e�.� �A�u�d�i�o�-�r�e�l�e�v�a�n�t�n�o�s�t� �o�v�i�h� �s�v�o�j�s�t�a�v�a� �j�e�,� �u� �o�v�o�m� �t�r�e�n�u�t�k�u�,� �o�t�v�o�r�e�n�o� �p�i�t�a�n�j�e�.� �S�t�u�d�i�j�a� �k�a�f�e� �H�e�r�t�z�a� �i� �s�a�r�a�d�n�i�k�a
�n�i�j�e� �p�o�
�e�l�a� �p�i�t�a�n�j�e�m� �d�a� �l�i� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �v�r�š�n�a� �s�t�r�u�j�a� �k�o�r�e�l�i�r�a� �s�a� �s�u�b�j�e�k�t�i�v�n�o�m� �p�r�e�f�e�r�e�n�c�i�j�o�m� �u�k�u�s�a�;� �p�o�
�e�l�a� �j�e� �p�i�t�a�n�j�e�m� �š�t�a
�v�o�l�t�a�m�e�t�r�i�j�s�k�a� �v�r�š�n�a� �s�t�r�u�j�a� �m�j�e�r�i�,� �a� �p�i�t�a�n�j�e� �u�k�u�s�a� �j�e� �o�b�r�a���e�n�o� �k�a�s�n�i�j�e�,� �k�a�d� �s�e� �m�e�t�o�d�o�l�o�g�i�j�a� �m�j�e�r�e�n�j�a� �s�t�a�b�i�l�i�z�i�r�a�l�a�.

�P�r�e�p�o�r�u�
�u�j�e�m�o� �i�s�t�i� �p�r�i�s�t�u�p� �z�a� �a�u�d�i�o�.� �P�r�v�o� �s�t�a�b�i�l�i�z�i�r�a�j�t�e� �m�j�e�r�e�n�j�e�.� �O�d�r�e�d�i�t�e� �n�j�e�g�o�v�u� �f�i�z�i�
�k�u� �i�n�t�e�r�p�r�e�t�a�c�i�j�u�.� �Z�a�t�i�m� �p�o�s�t�a�v�i�t�e� �p�i�t�a�n�j�e
slušanja.

Hertz, Nakahara i Boettcher krenuli su s ciljem da naprave bolju kafu kroz dosljedniju šalicu. Svoj rad su završili opažanjem da je
dosljednost, a ne poboljšanje, bila cilj -- da je mjerni okvir koji razlikuje molekularna stanja, sam po sebi, napredak neovisan od bilo
kakve tvrdnje o tome koje stanje je poželjnije.

Slažemo se.

�M�j�e�r�e�n�j�e� �k�o�j�e� �r�a�z�r�j�e�š�a�v�a� �r�a�z�l�i�k�e� �i�z�m�e���u� �p�r�o�v�o�d�n�i�k�a� �o�v�i�s�n�e� �o� �s�u�p�s�t�r�a�t�u� �j�e�s�t�,� �s�a�m�o� �p�o� �s�e�b�i�,� �n�a�p�r�e�d�a�k�.� �N�e� �z�a�h�t�i�j�e�v�a� �o�d� �n�a�s� �d�a
�p�r�o�g�l�a�s�i�m�o� �p�o�b�j�e�d�n�i�k�a� �m�e���u� �s�u�p�s�t�r�a�t�i�m�a�.� �Z�a�h�t�i�j�e�v�a� �o�d� �n�a�s� �d�a� �p�r�i�z�n�a�m�o� �d�a� �s�u�p�s�t�r�a�t�i� �n�i�s�u� �i�s�t�i�.
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�C�i�k�l�i�
�k�a� �v�o�l�t�a�m�e�t�r�i�j�s�k�a� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�a� �p�r�o�v�o�d�n�i�k�a� �a�u�d�i�o� �k�l�a�s�e�:� �K�v�a�n�t�i�f�i�k�a�c�i�j�a� �e�k�s�t�r�a�k�c�i�j�s�k�o�g� �p�o�t�p�i�s�a� �k�o�d� �b�a�k�r�a�,� �s�r�e�b�r�a� �i� �s�u�p�e�r�p�r�o�v�o�d�n�i�h� �s�u�p�s�t�r�a�t�aEQUATORIAL AUDIO
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�O�F�C� �i� �s�r�e�b�r�o� �i� �Y�B�C�O� �n�i�s�u� �i�s�t�i�.� �V�o�l�t�a�m�e�t�r�i�j�s�k�i� �p�o�t�p�i�s� �p�o�k�a�z�u�j�e� �d�a� �n�i�s�u� �i�s�t�i�.� �P�i�t�a�n�j�e� �d�a� �l�i� �j�e� �o�v�a� �r�a�z�l�i�k�a� �
�u�j�n�a� �j�e�s�t� �p�i�t�a�n�j�e� �z�a� �s�o�b�u� �z�a

slušanje. Pitanje da li je ona stvarna jest, smatramo, riješeno.
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