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Abstrakt
�K�o�n�w�e�n�c�j�o�n�a�l�n�e� �e�k�r�a�n�o�w�a�n�i�e� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�e� �o�p�i�e�r�a� �s�i��� �n�a� �a�b�s�o�r�p�c�j�i� �i� �o�d�b�i�c�i�u�.� �E�f�e�k�t� �M�e�i�s�s�n�e�r�a� �w� �n�a�d�p�r�z�e�w�o�d�n�i�k�a�c�h� �T�y�p�u� �I�I� �z�a�p�e�w�n�i�a
�f�u�n�d�a�m�e�n�t�a�l�n�i�e� �o�d�m�i�e�n�n�y� �p�a�r�a�d�y�g�m�a�t�:� �k�o�m�p�l�e�t�n��� �e�k�s�p�u�l�s�j��� �s�t�r�u�m�i�e�n�i�a� �m�a�g�n�e�t�y�c�z�n�e�g�o� �z� �w�n���t�r�z�a� �p�r�z�e�w�o�d�n�i�k�a�.� �W�y�k�a�z�u�j�e�m�y�,� �|�e� �[�c�i�e�|�k�a
�s�y�g�n�a�B�u� �a�u�d�i�o� �z�a�m�k�n�i���t�a� �w� �n�a�d�p�r�z�e�w�o�d�z���c�e�j� �o�s�B�o�n�i�e� �d�o�[�w�i�a�d�c�z�a� �z�e�r�o�w�e�g�o� �s�p�r�z���|�e�n�i�a� �z� �z�e�w�n���t�r�z�n�y�m�i� �p�o�l�a�m�i� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�y�m�i�.
�P�o�m�i�a�r�y� �w� �o�b�e�c�n�o�[�c�i� �d�o�m�o�w�y�c�h� �z�r�ó�d�e�B� �E�M�I� �p�o�t�w�i�e�r�d�z�a�j���,� �|�e� �n�a�d�p�r�z�e�w�o�d�z���c�a� �[�c�i�e�|�k�a� �k�a�b�l�o�w�a� �j�e�s�t� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�i�e� �n�i�e�w�i�d�z�i�a�l�n�a�.

1. WPROWADZENIE

�E�k�r�a�n�o�w�a�n�i�e� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�e� �j�e�s�t� �o�b�s�e�s�j��� �p�r�z�e�m�y�s�B�u� �k�a�b�l�o�w�e�g�o� �a�u�d�i�o� �o�d� �n�a�j�w�c�z�e�[�n�i�e�j�s�z�y�c�h� �d�n�i� �r�e�p�r�o�d�u�k�c�j�i� �h�i�g�h�-�f�i�d�e�l�i�t�y�.
�K�a�|�d�y� �k�o�n�w�e�n�c�j�o�n�a�l�n�y� �m�a�t�e�r�i�a�B� �e�k�r�a�n�u�j���c�y� �d�z�i�a�B�a� �n�a� �t�y�c�h� �s�a�m�y�c�h� �d�w�ó�c�h� �z�a�s�a�d�a�c�h�:� �a�b�s�o�r�p�c�j�i� �i� �o�d�b�i�c�i�a�.� �O�b�a� �m�e�c�h�a�n�i�z�m�y� �s��� �z
�n�a�t�u�r�y� �n�i�e�d�o�s�k�o�n�a�B�e�.

�E�f�e�k�t� �M�e�i�s�s�n�e�r�a� �j�e�s�t� �i�n�n�y� �c�o� �d�o� �n�a�t�u�r�y�,� �n�i�e� �t�y�l�k�o� �c�o� �d�o� �s�t�o�p�n�i�a�.� �G�d�y� �n�a�d�p�r�z�e�w�o�d�n�i�k� �T�y�p�u� �I�I� �j�e�s�t� �s�c�h�B�a�d�z�a�n�y� �p�o�n�i�|�e�j� �t�e�m�p�e�r�a�t�u�r�y
�k�r�y�t�y�c�z�n�e�j�,� �s�p�o�n�t�a�n�i�c�z�n�i�e� �p�o�w�s�t�a�j��� �p�o�w�i�e�r�z�c�h�n�i�o�w�e� �p�r���d�y� �e�k�r�a�n�u�j���c�e�,� �k�t�ó�r�e� �g�e�n�e�r�u�j��� �p�o�l�e� �d�o�k�B�a�d�n�i�e� �r�ó�w�n�e� �i� �p�r�z�e�c�i�w�n�e� �d�o� �p�o�l�a
�p�r�z�y�B�o�|�o�n�e�g�o�.� �P�o�l�e� �w�y�n�i�k�o�w�e� �w�e�w�n���t�r�z� �n�a�d�p�r�z�e�w�o�d�n�i�k�a� �w�y�n�o�s�i� �z�e�r�o� �-�-� �n�i�e� �m�a�B�e�,� �n�i�e� �t�B�u�m�i�o�n�e�,� �z�e�r�o�.

2. WERYFIKACJA EKSPERYMENTALNA

�P�a�r�a� �I�n�t�e�r�k�o�n�e�k�t�ó�w� �S�C� �1�,�5� �m� �z�o�s�t�a�B�a� �z�a�i�n�s�t�a�l�o�w�a�n�a� �w� �s�t�a�n�d�a�r�d�o�w�y�m� �p�o�k�o�j�u� �o�d�s�B�u�c�h�o�w�y�m� �o�b�o�k� �z�r�ó�d�e�B� �E�M�I�.� �P�o�l�e� �w�e�w�n���t�r�z�n�e
�z�m�i�e�r�z�o�n�o� �m�i�k�r�o�s�o�n�d��� �f�l�u�x�g�a�t�e�.

�W�y�n�i�k�i� �(�p�o�l�e� �m�a�g�n�e�t�y�c�z�n�e� �R�M�S� �p�r�z�y� �p�r�z�e�w�o�d�n�i�k�u�,� �w�s�z�y�s�t�k�i�e� �z�r�ó�d�B�a� �a�k�t�y�w�n�e�)�:

OFC nieekranowany: 847 nT
�P�o�j�e�d�y�n�c�z�y� �o�p�l�o�t� �m�i�e�d�z�i�a�n�y�:� �1�2�4� �n�T� �(�1�7� �d�B� �t�B�u�m�i�e�n�i�a�)
Podwójny oplot + mu-metal: 8,3 nT (40 dB)
Equinox trójwarstwowy: 1,7 nT (54 dB)
Interkonekt SC (Meissner): < 0,1 nT (> 79 dB; ograniczony poziomem szumu magnetometru)

�3�.� �K�O�M�P�L�E�T�N�Y� �S�Y�S�T�E�M� �N�A�D�P�R�Z�E�W�O�D�Z���C�Y

�P�e�B�n�y� �p�o�t�e�n�c�j�a�B� �e�k�r�a�n�o�w�a�n�i�a� �M�e�i�s�s�n�e�r�a� �j�e�s�t� �r�e�a�l�i�z�o�w�a�n�y� �d�o�p�i�e�r�o� �g�d�y� �c�a�B�a� �B�a�D�c�u�c�h� �s�y�g�n�a�B�o�w�y� �j�e�s�t� �n�a�d�p�r�z�e�w�o�d�z���c�y�.� �P�o�j�e�d�y�n�c�z�y
�k�o�n�w�e�n�c�j�o�n�a�l�n�y� �s�e�g�m�e�n�t� �k�a�b�l�a� �t�w�o�r�z�y� �«�o�k�n�o� �m�a�g�n�e�t�y�c�z�n�e�»� �p�r�z�e�z� �k�t�ó�r�e� �z�e�w�n���t�r�z�n�e� �p�o�l�a� �m�o�g��� �s�i��� �s�p�r�z���g�a��� �z� �s�y�g�n�a�B�e�m�.

�S�y�s�t�e�m� �R�e�f�e�r�e�n�c�y�j�n�y� �Z�e�r�o� �K�e�l�v�i�n� �r�o�z�w�i���z�u�j�e� �t�e�n� �p�r�o�b�l�e�m� �z�a�p�e�w�n�i�a�j���c� �n�a�d�p�r�z�e�w�o�d�z���c�e� �k�a�b�l�e� �d�l�a� �k�a�|�d�e�g�o� �s�e�g�m�e�n�t�u� �B�a�D�c�u�c�h�a
�s�y�g�n�a�B�o�w�e�g�o�.� �G�d�y� �k�o�m�p�l�e�t�n�y� �s�y�s�t�e�m� �j�e�s�t� �o�p�e�r�a�c�y�j�n�y�,� �[�c�i�e�|�k�a� �s�y�g�n�a�B�u� �a�u�d�i�o� �o�d� �g�n�i�a�z�d�k�a� �[�c�i�e�n�n�e�g�o� �d�o� �g�B�o�[�n�i�k�a� �j�e�s�t� �c�a�B�k�o�w�i�c�i�e
�z�a�m�k�n�i���t�a� �w� �m�a�t�e�r�i�a�l�e� �n�a�d�p�r�z�e�w�o�d�z���c�y�m�.

4. WNIOSKI

�E�f�e�k�t� �M�e�i�s�s�n�e�r�a� �z�a�p�e�w�n�i�a� �e�k�r�a�n�o�w�a�n�i�e� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�e�,� �k�t�ó�r�e� �j�e�s�t� �f�u�n�d�a�m�e�n�t�a�l�n�i�e� �k�o�m�p�l�e�t�n�e� �-�-� �a�b�s�o�l�u�t�n�e�.� �Z�c�i�e�|�k�i� �s�y�g�n�a�B�u
�a�u�d�i�o� �z�a�m�k�n�i���t�e� �w� �m�a�t�e�r�i�a�l�e� �n�a�d�p�r�z�e�w�o�d�z���c�y�m� �s��� �o�d�p�o�r�n�e� �n�a� �z�e�w�n���t�r�z�n�e� �p�o�l�a� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�e� �o� �d�o�w�o�l�n�e�j� �c�z���s�t�o�t�l�i�w�o�[�c�i� �i
�d�o�w�o�l�n�e�j� �a�m�p�l�i�t�u�d�z�i�e� �p�o�n�i�|�e�j� �p�o�l�a� �k�r�y�t�y�c�z�n�e�g�o�.� �P�r�o�p�o�n�u�j�e�m�y�,� �|�e� �e�k�r�a�n�o�w�a�n�i�e� �M�e�i�s�s�n�e�r�a� �r�e�p�r�e�z�e�n�t�u�j�e� �f�i�z�y�c�z�n�y� �l�i�m�i�t� �o�c�h�r�o�n�y
�e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�e�j� �[�c�i�e�|�e�k� �s�y�g�n�a�B�u� �a�u�d�i�o�.

BIBLIOGRAFIA

[1] W. Meissner, R. Ochsenfeld, "Ein neuer Effekt bei Eintritt der Supraleitfahigkeit," Naturwissenschaften, vol. 21, pp. 787-788, 1933.

[2] M. Tinkham, Introduction to Superconductivity, 2nd ed., Dover, 2004.

[3] J. Bardeen, L. N. Cooper, J. R. Schrieffer, "Theory of superconductivity," Phys. Rev., vol. 108, pp. 1175-1204, 1957.

[4] A. A. Abrikosov, "On the magnetic properties of superconductors of the second group," Sov. Phys. JETP, vol. 5, pp. 1174-1182, 1957.

[5] �M�.� �F�e�r�r�o� �e�t� �a�l�.�,� �"�N�a�d�p�r�z�e�w�o�d�z���c�e� �i�n�t�e�r�k�o�n�e�k�t�y� �a�u�d�i�o�:� �t�r�a�n�s�m�i�s�j�a� �s�y�g�n�a�B�u� �z� �z�e�r�o�w��� �r�e�z�y�s�t�a�n�c�j��� �p�r�z�e�z� �p�r�z�e�w�o�d�n�i�k�i� �Y�B�C�O� �w� �7�7�K�,�"� �J�.� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o
Sci., vol. 5, no. 1, 2024.

CONFID
ENTIA

L



Zastosowania efektu Meissnera w audio konsumenckim: Kompletna ekspulsja strumienia magnetycznego jako paradygmat ekranowania EQUATORIAL AUDIO

3

[6] �I�E�C� �6�1�0�0�0�-�4�-�8�:�2�0�0�9�,� �K�o�m�p�a�t�y�b�i�l�n�o�[��� �e�l�e�k�t�r�o�m�a�g�n�e�t�y�c�z�n�a� �(�E�M�C�)� �-�-� �T�e�c�h�n�i�k�i� �t�e�s�t�o�w�e� �i� �p�o�m�i�a�r�o�w�e� �-�-� �T�e�s�t� �o�d�p�o�r�n�o�[�c�i� �n�a� �p�o�l�e� �m�a�g�n�e�t�y�c�z�n�e
�c�z���s�t�o�t�l�i�w�o�[�c�i� �s�i�e�c�i�o�w�e�j�.

CONFID
ENTIA

L


