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Sažetak
�I�z�v�j�e�š�t�a�v�a�m�o� �o� �r�a�z�v�o�j�u� �i� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�i� �p�r�v�o�g� �s�u�p�r�a�v�o�d�l�j�i�v�o�g� �a�u�d�i�o� �i�n�t�e�r�k�o�n�e�k�t� �k�a�b�e�l�a�.� �V�o�d�i�
� �j�e� �Y�B�C�O� �(�i�t�r�i�j� �b�a�r�i�j� �b�a�k�a�r� �o�k�s�i�d�,� �Y�B�a�2�C�u�3�O�7�-�x�)
�k�e�r�a�m�i�
�k�a� �t�r�a�k�a� �k�o�j�a� �r�a�d�i� �p�r�i� �7�7� �K� �u� �v�a�k�u�u�m�s�k�i� �o�k�l�o�p�l�j�e�n�o�m� �k�r�i�o�s�t�a�t�u� �o�d� �b�o�r�o�s�i�l�i�k�a�t�n�o�g� �s�t�a�k�l�a� �n�a�p�u�n�j�e�n�o�m� �t�e�k�u���i�m� �d�u�š�i�k�o�m�.� �D�C� �o�t�p�o�r� �j�e
�n�u�l�a� �-�-� �n�e� �n�i�z�a�k�,� �n�e� �z�a�n�e�m�a�r�i�v�,� �n�u�l�a� �-�-� �k�a�o� �š�t�o� �j�e� �p�o�t�v�r���e�n�o� �
�e�t�v�e�r�o�s�o�n�d�n�i�m� �m�j�e�r�e�n�j�e�m� �s� �n�a�n�o�v�o�l�t�n�o�m� �o�s�j�e�t�l�j�i�v�o�š���u�.� �M�e�i�s�s�n�e�r�o�v� �u�
�i�n�a�k
�o�s�i�g�u�r�a�v�a� �s�a�v�r�š�e�n�o� �d�i�j�a�m�a�g�n�e�t�s�k�o� �o�k�l�a�p�a�n�j�e� �s�i�g�n�a�l�n�e� �s�t�a�z�e�,� �i�s�t�i�s�k�u�j�u���i� �s�a�v� �v�a�n�j�s�k�i� �m�a�g�n�e�t�s�k�i� �t�o�k�.� �A�u�d�i�o� �s�i�g�n�a�l�i� �k�o�j�i� �s�e� �p�r�e�n�o�s�e� �k�r�o�z
�s�u�p�r�a�v�o�d�l�j�i�v�i� �v�o�d�i�
� �p�o�k�a�z�u�j�u� �n�u�l�t�i� �o�t�p�o�r�n�i� �g�u�b�i�t�a�k�,� �n�u�l�t�i� �d�o�p�r�i�n�o�s� �t�o�p�l�i�n�s�k�o�g� �š�u�m�a� �i� �p�o�t�p�u�n�u� �m�a�g�n�e�t�s�k�u� �i�m�u�n�o�s�t�.� �K�a�b�e�l� �r�a�d�i� �k�o�n�t�i�n�u�i�r�a�n�o� �s
pasivnim nadopunjavanjem LN2 od približno 310 litara godišnje po metru.

1. UVOD

�S�v�a�k�i� �k�o�n�v�e�n�c�i�o�n�a�l�n�i� �a�u�d�i�o� �k�a�b�e�l� �i�m�a� �o�t�p�o�r�.� �T�a�j� �o�t�p�o�r� �j�e� �m�a�l�i� �-�-� �o�b�i�
�n�o� �m�i�l�i�o�m�i� �d�o� �o�m�a� �p�o� �m�e�t�r�u� �-�-� �a�l�i� �n�i�j�e� �n�u�l�a�.� �P�o�s�l�j�e�d�i�c�e� �o�t�p�o�r�a
�r�a�z�l�i�
�i�t�o�g� �o�d� �n�u�l�e� �s�u� �t�r�o�s�t�r�u�k�e�:� �(�1�)� �o�t�p�o�r�n�i� �g�u�b�i�t�a�k� �s�i�g�n�a�l�a� �(�s�l�a�b�l�j�e�n�j�e�)�,� �(�2�)� �g�e�n�e�r�i�r�a�n�j�e� �t�o�p�l�i�n�s�k�o�g� �š�u�m�a� �(�J�o�h�n�s�o�n�-�N�y�q�u�i�s�t�o�v� �š�u�m�,
�p�r�o�p�o�r�c�i�o�n�a�l�a�n� �o�t�p�o�r�u� �i� �t�e�m�p�e�r�a�t�u�r�i�)� �i� �(�3�)� �f�r�e�k�v�e�n�t�n�o� �o�v�i�s�n�a� �v�a�r�i�j�a�c�i�j�a� �i�m�p�e�d�a�n�c�i�j�e� �(�s�k�i�n� �u�
�i�n�a�k�,� �u�
�i�n�a�k� �b�l�i�z�i�n�e�)�.� �T�i� �s�u� �u�
�i�n�c�i� �d�o�b�r�o
karakterizirani i u konvencionalnim kabelima predstavljaju temeljne fizikalne granice prijenosa signala.

�S�u�p�r�a�v�o�d�l�j�i�v�o�s�t� �u�k�l�a�n�j�a� �s�v�a� �t�r�i�.� �S�u�p�r�a�v�o�d�i�
� �i�m�a� �t�o�
�n�o� �n�u�l�a� �D�C� �o�t�p�o�r�a� �i�s�p�o�d� �s�v�o�j�e� �k�r�i�t�i�
�n�e� �t�e�m�p�e�r�a�t�u�r�e� �(�T�c�)�.� �N�u�l�t�i� �o�t�p�o�r� �z�n�a�
�i� �n�u�l�t�o
�s�l�a�b�l�j�e�n�j�e�,� �n�u�l�t�i� �J�o�h�n�s�o�n�-�N�y�q�u�i�s�t�o�v� �š�u�m� �i� �-�-� �u� �n�i�s�k�o�f�r�e�k�v�e�n�t�n�o�m� �a�u�d�i�o� �p�o�d�r�u�
�j�u� �-�-� �n�u�l�t�u� �f�r�e�k�v�e�n�t�n�o� �o�v�i�s�n�u� �v�a�r�i�j�a�c�i�j�u� �i�m�p�e�d�a�n�c�i�j�e�.
�S�i�g�n�a�l� �u�l�a�z�i� �n�a� �j�e�d�a�n� �k�r�a�j� �v�o�d�i�
�a� �i� �i�z�l�a�z�i� �n�a� �d�r�u�g�i� �s� �m�a�t�e�m�a�t�i�
�k�i� �s�a�v�r�š�e�n�o�m� �v�j�e�r�n�o�š���u�.

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

�I�n�ž�e�n�j�e�r�s�k�i� �i�z�a�z�o�v� �j�e� �o�d�r�ž�a�v�a�n�j�e� �s�u�p�r�a�v�o�d�l�j�i�v�o�g� �s�t�a�n�j�a�:� �Y�B�C�O� �z�a�h�t�i�j�e�v�a� �k�o�n�t�i�n�u�i�r�a�n�o� �h�l�a���e�n�j�e� �i�s�p�o�d� �9�2� �K�.� �K�o�r�i�s�t�i�m�o� �t�e�k�u���i� �d�u�š�i�k
(vrelište 77 K pri 1 atm) kao kriogen, koji se cirkulira kroz vakuumski oklopljen kriostat od borosilikatnog stakla koji služi kao plašt
kabela. Ovo, doduše, nije konvencionalni dizajn kabela.

2. KONSTRUKCIJA KABELA

�S�C� �I�n�t�e�r�k�o�n�e�k�t� �s�a�s�t�o�j�i� �s�e� �o�d� �s�l�j�e�d�e���i�h� �e�l�e�m�e�n�a�t�a�,� �o�d� �s�r�e�d�i�š�t�a� �p�r�e�m�a� �v�a�n�:

�V�o�d�i�
�:� �Y�B�C�O� �k�e�r�a�m�i�
�k�a� �t�r�a�k�a� �(�S�u�p�e�r�P�o�w�e�r� �S�C�S�4�0�5�0�-�A�P�)�,� �š�i�r�i�n�e� �4�,�0� �m�m� �x� �d�e�b�l�j�i�n�e� �0�,�1� �m�m�,� �s� �k�r�i�t�i�
�n�o�m� �s�t�r�u�j�o�m� �o�d� �1�0�0� �A� �p�r�i� �7�7� �K� �i
�v�l�a�s�t�i�t�o�m� �p�o�l�j�u�.� �T�r�a�k�a� �j�e� �n�a�m�o�t�a�n�a� �u� �h�e�l�i�k�a�l�n�o�j� �k�o�n�f�i�g�u�r�a�c�i�j�i� �n�a� �t�v�o�r�n�i�k�u� �o�d� �n�e�h�r���a�j�u���e�g� �
�e�l�i�k�a� �k�a�k�o� �b�i� �s�e� �o�m�o�g�u���i�l�a� �o�g�r�a�n�i�
�e�n�a
fleksibilnost.

�S�i�g�n�a�l�n�a� �s�t�a�z�a�:� �d�v�i�j�e� �Y�B�C�O� �t�r�a�k�e� �(�s�i�g�n�a�l� �i� �p�o�v�r�a�t�a�k�)� �k�o�n�c�e�n�t�r�i�
�n�o� �s�u� �n�a�m�o�t�a�n�e� �s� �P�T�F�E� �r�a�z�d�j�e�l�n�i�k�o�m� �o�d� �0�,�5� �m�m�.� �K�a�r�a�k�t�e�r�i�s�t�i�
�n�a
impedancija dizajnirana je da iznosi 75 Ohma na audio frekvencijama, što odgovara standardnoj praksi interkonekta.

�K�r�i�o�s�t�a�t�:� �d�v�o�s�t�i�j�e�n�i� �D�e�w�a�r� �o�d� �b�o�r�o�s�i�l�i�k�a�t�n�o�g� �s�t�a�k�l�a�,� �v�a�n�j�s�k�o�g� �p�r�o�m�j�e�r�a� �4�8� �m�m�,� �u�n�u�t�a�r�n�j�e�g� �p�r�o�m�j�e�r�a� �2�8� �m�m�.� �P�r�o�s�t�o�r� �i�z�m�e���u� �s�t�i�j�e�n�k�i
�e�v�a�k�u�i�r�a�n� �j�e� �n�a� �<� �1�0�^�-�3� �P�a�.� �S�k�l�o�p� �v�o�d�i�
�a� �u�r�o�n�j�e�n� �j�e� �u� �t�e�k�u���i� �d�u�š�i�k� �u�n�u�t�a�r� �u�n�u�t�a�r�n�j�e�g� �p�r�o�v�r�t�a�.� �O�t�v�o�r�i� �z�a� �p�u�n�j�e�n�j�e� �n�a� �s�v�a�k�o�m� �k�r�a�j�u
�p�r�i�h�v�a���a�j�u� �s�t�a�n�d�a�r�d�n�e� �L�N�2� �o�p�s�k�r�b�n�e� �c�i�j�e�v�i� �p�r�o�m�j�e�r�a� �6� �m�m�.

�K�o�n�e�k�t�o�r�i�:� �k�r�i�o�g�e�n�o� �o�c�i�j�e�n�j�e�n�i� �X�L�R� �k�o�n�e�k�t�o�r�i� �p�r�e�v�u�
�e�n�i� �r�o�d�i�j�e�m�,� �m�o�d�i�f�i�c�i�r�a�n�i� �s� �v�a�k�u�u�m�s�k�i�m� �b�r�t�v�a�m�a� �z�a� �p�r�o�l�a�z� �i� �t�o�p�l�i�n�s�k�i�m� �p�r�e�k�i�d�i�m�a
�(�G�1�0� �r�a�z�d�j�e�l�n�i�c�i� �o�d� �s�t�a�k�l�e�n�i�h� �v�l�a�k�a�n�a�)� �k�a�k�o� �b�i� �s�e� �s�p�r�i�j�e�
�i�l�o� �p�r�o�v�o���e�n�j�e� �t�o�p�l�i�n�e� �o�d� �t�i�j�e�l�a� �t�o�p�l�o�g� �k�o�n�e�k�t�o�r�a� �d�o� �h�l�a�d�n�o�g� �v�o�d�i�
�a�.

Ukupni vanjski promjer kabela je 48 mm. Kabel teži 2,4 kg/m suhi i 3,8 kg/m napunjen LN2. Minimalni polumjer savijanja je 300 mm
�(�o�g�r�a�n�i�
�e�n� �s�t�a�k�l�e�n�i�m� �k�r�i�o�s�t�a�t�o�m�,� �a� �n�e� �f�l�e�k�s�i�b�i�l�n�i�m� �v�o�d�i�
�e�m�)�.

�3�.� �E�L�E�K�T�R�I���N�A� �K�A�R�A�K�T�E�R�I�Z�A�C�I�J�A

�D�C� �o�t�p�o�r�:� �i�z�m�j�e�r�e�n� �
�e�t�v�e�r�o�s�o�n�d�n�o�m� �t�e�h�n�i�k�o�m� �s� �n�a�n�o�v�o�l�t�m�e�t�r�o�m� �K�e�i�t�h�l�e�y� �2�1�8�2�A� �i� �i�z�v�o�r�o�m� �s�t�r�u�j�e� �6�2�2�1�.� �P�r�i� �7�7� �K� �(�u�r�o�n�j�e�n�o�s�t� �u� �L�N�2�)�,
�n�a�p�o�n� �n�a� �v�o�d�i�
�u� �d�u�l�j�i�n�e� �1�,�5� �m� �k�o�j�i� �n�o�s�i� �1�0�0� �m�A� �D�C� �b�i�o� �j�e� �i�s�p�o�d� �p�r�a�g�a� �š�u�m�a� �i�n�s�t�r�u�m�e�n�t�a� �o�d� �1� �n�V�.� �I�z�r�a�
�u�n�a�t�a� �g�o�r�n�j�a� �g�r�a�n�i�c�a�:� �R� �<
�1�0�^�-�8� �O�h�m�a�.� �U� �s�v�i�m� �p�r�a�k�t�i�
�n�i�m� �s�v�r�h�a�m�a�,� �o�t�p�o�r� �j�e� �n�u�l�a�.

�A�C� �i�m�p�e�d�a�n�c�i�j�a�:� �p�r�i� �1� �k�H�z�,� �i�m�p�e�d�a�n�c�i�j�a� �i�z�n�o�s�i� �7�5�,�0� �+�/�-� �0�,�1� �O�h�m�a� �(�
�i�s�t�o� �r�e�a�k�t�i�v�n�o� �-�-� �b�e�z� �o�t�p�o�r�n�o�g� �d�i�j�e�l�a�)�.� �I�m�p�e�d�a�n�c�i�j�a� �j�e
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�a� �p�r�i� �7�7� �KEQUATORIAL AUDIO

3

�t�e�m�p�e�r�a�t�u�r�n�o� �z�a�k�l�j�u�
�a�n�a�:� �b�u�d�u���i� �d�a� �s�e� �v�o�d�i�
� �o�d�r�ž�a�v�a� �n�a� �k�o�n�s�t�a�n�t�n�o�j� �t�e�m�p�e�r�a�t�u�r�i� �o�d� �7�7� �K� �k�u�p�k�o�m� �L�N�2�,� �n�e�m�a� �t�o�p�l�i�n�s�k�o�g

odstupanja. Stabilnost impedancije tijekom 30-dnevne mjerne kampanje bila je +/- 0,0003 Ohma.

�P�r�a�g� �š�u�m�a�:� �J�o�h�n�s�o�n�-�N�y�q�u�i�s�t�o�v� �š�u�m�n�i� �n�a�p�o�n� �o�t�p�o�r�n�i�k�a� �i�z�n�o�s�i� �V�_�n� �=� �s�q�r�t�(�4� �*� �k�_�B� �*� �T� �*� �R� �*� �p�o�j�a�s�)�.� �Z�a� �R� �=� �0� �(�s�u�p�r�a�v�o�d�i�
�)�,� �V�_�n� �=� �0
�b�e�z� �o�b�z�i�r�a� �n�a� �t�e�m�p�e�r�a�t�u�r�u� �i�l�i� �p�o�j�a�s�.� �S�u�p�r�a�v�o�d�l�j�i�v�i� �i�n�t�e�r�k�o�n�e�k�t� �d�o�p�r�i�n�o�s�i� �t�o�
�n�o� �n�u�l�t�i�m� �t�o�p�l�i�n�s�k�i�m� �š�u�m�o�m� �s�i�g�n�a�l�n�o�j� �s�t�a�z�i�.

Magnetsko oklapanje: Helmholtzova zavojnica koja proizvodi 1 mT (10 Gauss) pri 50 Hz pozicionirana je 50 mm od kabela.
�F�l�u�x�g�a�t�e� �m�a�g�n�e�t�o�m�e�t�a�r� �u�n�u�t�a�r� �k�r�i�o�s�t�a�t�a� �(�u�z� �v�o�d�i�
�)� �i�z�m�j�e�r�i�o� �j�e� �<� �0�,�0�1� �n�T� �-�-� �s�l�a�b�l�j�e�n�j�e� �p�r�e�k�o� �1�6�0� �d�B�.� �O�v�o� �j�e� �M�e�i�s�s�n�e�r�o�v� �u�
�i�n�a�k�:
�s�u�p�r�a�v�o�d�i�
� �a�k�t�i�v�n�o� �i�s�k�l�j�u�
�u�j�e� �v�a�n�j�s�k�o� �p�o�l�j�e�,� �n�e� �a�p�s�o�r�p�c�i�j�o�m� �(�k�a�o� �u� �m�u�-�m�e�t�a�l�u�)� �n�e�g�o� �g�e�n�e�r�i�r�a�n�j�e�m� �p�o�v�r�š�i�n�s�k�i�h� �s�t�r�u�j�a� �k�o�j�e� �s�e
savršeno suprotstavljaju primijenjenom polju.

�4�.� �P�R�A�K�T�I���N�A� �R�A�Z�M�A�T�R�A�N�J�A

SC Interkonekt zahtijeva kontinuiranu opskrbu LN2. Stopa toplinskog curenja vakuumski oklopljenog kriostata iznosi približno 0,85
litara LN2 dnevno po metru duljine kabela. Za par interkonekta od 1,5 m, godišnja potrošnja LN2 iznosi približno 930 litara --
�o�t�p�r�i�l�i�k�e� �9�3�0� �U�S�D� �g�o�d�i�š�n�j�e� �p�r�i� �t�r�e�n�u�t�n�i�m� �k�o�m�e�r�c�i�j�a�l�n�i�m� �c�i�j�e�n�a�m�a� �L�N�2� �(�1� �U�S�D�/�l�i�t�r�a� �z�a� �m�a�l�e� �k�o�l�i�
�i�n�e� �i�s�p�o�r�u�k�e�)�.

�K�a�b�e�l� �m�o�r�a� �b�i�t�i� �i�n�s�t�a�l�i�r�a�n� �s� �p�r�i�s�t�u�p�a�
�n�i�m� �o�t�v�o�r�i�m�a� �z�a� �L�N�2� �p�u�n�j�e�n�j�e� �r�a�d�i� �p�e�r�i�o�d�i�
�n�o�g� �n�a�d�o�p�u�n�j�a�v�a�n�j�a� �(�s�v�a�k�i�h� �3�-�5� �d�a�n�a�,� �o�v�i�s�n�o� �o
�a�m�b�i�j�e�n�t�a�l�n�o�j� �t�e�m�p�e�r�a�t�u�r�i�)�.� �I�n�t�e�g�r�i�r�a�n�i� �s�i�g�u�r�n�o�s�n�i� �v�e�n�t�i�l� �z�a� �o�t�p�u�š�t�a�n�j�e� �t�l�a�k�a� �s�p�r�j�e�
�a�v�a� �o�p�a�s�n�o� �p�r�e�k�o�m�j�e�r�n�o� �p�o�v�e���a�n�j�e� �t�l�a�k�a� �a�k�o
�s�t�o�p�a� �i�s�p�a�r�a�v�a�n�j�a� �L�N�2� �p�r�e�l�a�z�i� �k�a�p�a�c�i�t�e�t� �o�d�z�r�a�
�n�i�k�a�.� �S�e�n�z�o�r� �s�m�a�n�j�e�n�j�a� �O�2� �m�o�n�t�i�r�a�n� �j�e� �n�a� �k�r�i�o�s�t�a�t� �i� �p�r�u�ž�a� �v�i�z�u�a�l�n�e� �(�j�a�n�t�a�r�n�a� �L�E�D�)� �i
�z�v�u�
�n�e� �(�z�u�j�a�l�i�c�a� �o�d� �8�5� �d�B�)� �u�p�o�z�o�r�e�n�j�a� �a�k�o� �k�o�n�c�e�n�t�r�a�c�i�j�a� �a�m�b�i�j�e�n�t�a�l�n�o�g� �k�i�s�i�k�a� �p�a�d�n�e� �i�s�p�o�d� �1�9�,�5�%�.

�Z�a�h�t�j�e�v� �z�a� �v�e�n�t�i�l�a�c�i�j�o�m� �p�r�o�s�t�o�r�i�j�e� �i�z�n�o�s�i� �m�i�n�i�m�a�l�n�o� �1�0� �i�z�m�j�e�n�a� �z�r�a�k�a� �p�o� �s�a�t�u� �(�A�C�H�)� �-�-� �s�t�a�n�d�a�r�d� �k�o�j�i� �p�r�e�m�a�š�u�j�e� �v�e�n�t�i�l�a�c�i�j�u� �v�e���i�n�e
stambenih prostora, ali je lako ostvariv s namjenskom HVAC instalacijom.

�O�v�i� �s�u� �z�a�h�t�j�e�v�i� �z�n�a�
�a�j�n�i�.� �P�r�e�d�s�t�a�v�l�j�a�j�u� �t�e�m�e�l�j�n�u� �p�r�o�m�j�e�n�u� �u� �o�n�o�m�e� �š�t�o� �z�n�a�
�i� �p�o�s�j�e�d�o�v�a�t�i� �a�u�d�i�o� �k�a�b�e�l�.� �S�C� �I�n�t�e�r�k�o�n�e�k�t� �n�i�j�e� �p�r�o�i�z�v�o�d
�k�o�j�i� �s�e� �u�k�l�j�u�
�i� �i� �z�a�b�o�r�a�v�i�.� �T�o� �j�e� �i�n�f�r�a�s�t�r�u�k�t�u�r�a� �-�-� �ž�i�v�a� �i�n�f�r�a�s�t�r�u�k�t�u�r�a� �k�o�j�a� �z�a�h�t�i�j�e�v�a� �n�a�d�z�o�r�,� �o�d�r�ž�a�v�a�n�j�e� �i� �o�d�n�o�s� �s� �d�o�b�a�v�l�j�a�
�e�m� �t�e�k�u���e�g
dušika. Za slušatelja koji zahtijeva nulti otpor, to je cijena.

�5�.� �Z�A�K�L�J�U���A�K

�S�C� �I�n�t�e�r�k�o�n�e�k�t� �p�o�s�t�i�ž�e� �o�n�o� �š�t�o� �n�i�j�e�d�a�n� �k�o�n�v�e�n�c�i�o�n�a�l�n�i� �v�o�d�i�
� �n�e� �m�o�ž�e�:� �n�u�l�t�i� �D�C� �o�t�p�o�r�,� �n�u�l�t�i� �t�o�p�l�i�n�s�k�i� �š�u�m� �i� �a�p�s�o�l�u�t�n�u� �m�a�g�n�e�t�s�k�u
�i�m�u�n�o�s�t� �p�u�t�e�m� �M�e�i�s�s�n�e�r�o�v�o�g� �u�
�i�n�k�a�.� �I�n�ž�e�n�j�e�r�s�k�i� �i� �o�p�e�r�a�t�i�v�n�i� �d�o�d�a�t�n�i� �n�a�p�o�r� �-�-� �k�r�i�o�g�e�n�o� �h�l�a���e�n�j�e�,� �v�a�k�u�u�m�s�k�a� �i�z�o�l�a�c�i�j�a�,� �L�N�2� �l�o�g�i�s�t�i�k�a
�-�-� �z�n�a�
�a�j�a�n� �j�e�,� �a�l�i� �i�z�v�o�d�l�j�i�v� �z�a� �p�r�e�d�a�n�e� �s�l�u�š�a�t�e�l�j�e�.� �V�j�e�r�u�j�e�m�o� �d�a� �s�u�p�r�a�v�o�d�l�j�i�v�i� �a�u�d�i�o� �p�r�e�d�s�t�a�v�l�j�a� �l�o�g�i�
�n�u� �k�r�a�j�n�j�u� �t�o�
�k�u� �o�p�t�i�m�i�z�a�c�i�j�e
�v�o�d�i�
�a�:� �k�a�d�a� �s�t�e� �e�l�i�m�i�n�i�r�a�l�i� �s�a�v� �o�t�p�o�r�,� �n�e� �p�r�e�o�s�t�a�j�e� �n�i�š�t�a� �z�a� �p�o�b�o�l�j�š�a�t�i�.
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