
mailto:iac@pec.cnr.it
mailto:direttore@iac.cnr.it
mailto:n.mastronardi@iac.cnr.it
mailto:l.sgheri@iac.cnr.it


�é

�� �×�ù�³�–�C�‡�C�� �ù�×�3�� �� �%�ç�' �D�C�C�‡�×�j �� �ç�e�� �C�‡�j �×�ù�³�C�O�� �‡�Ð�ù�j �D�C�� �ù�×�3
�Ð�c�³�T�‡�3�‡�Ð�D�×�C�‡�ç�×�ù�³�� �3�ù�T�ù�� �c�C�‡�×�j �� �Ð�ù�T�t�D�Ð�ù�T�‡�' �ù�³�O
�C�T�ù�T�‡�C�T�‡�' �ù�³�� �ù�×�3�� �� �È�� �Ð�D�T�t�ç�3�C�P�� �W�D�„�D�³�ç�� �Ð�D�×�T�� �ç�e�� �×�D�ˆ
�Ð�D�T�t�ç�3�C���e�ç�%���3�ù�T�ù���C�' �‡�D�×�' �D�P

�%�ç�3�D�³�C���ù�×�3���C�‡�Ð�c�³�ù�T�‡�ç�×�C���ç�e���� �ù�%�T�‡�' �³�D�C���ù�×�3���e�³�c�‡�3�C���c�×�3�D�%���' �³�ù�C�C�‡�' �ù�³�O
�!�c�ù�×�T�c�Ð�� �ù�×�3�� �%�D�³�ù�T�‡�„�‡�C�T�‡�' �� �' �ç�×�3�‡�T�‡�ç�×�C�P�� �Œ�³�c�‡�3�� �ù�×�3�� �' �ç�×�3�D�×�C�D�3
�Ð�ù�T�T�D�%���3�–�×�ù�Ð�‡�' �C���‡�×���' �ç�C�Ð�ç�³�ç�j �–�O���D�×�j �‡�×�D�D�%�‡�×�j �O���T�t�D���D�×�„�‡�%�ç�×�Ð�D�×�T
�ù�×�3�� � �‡�ç�e�³�c�‡�3�‡�' �C�� �ù�T�� �T�t�D�� �D�³�D�' �T�%�ç�×�‡�' �O�� �×�c�' �³�D�ù�%�� �ù�×�3�� �C�c� �×�c�' �³�D�ù�%
�C�' �ù�³�D�C�P

�%�ù�T�t�D�Ð�ù�T�‡�' �ù�³�� �Ð�ç�3�D�³�³�‡�×�j �� �e�ç�%�� �T�t�D�� �C�T�c�3�–�� �ç�e
�D�' �ç�C�–�C�T�D�Ð�C�� �ù�×�3�� �D�×�„�‡�%�ç�×�Ð�D�×�T�ù�³�� �e�³�c�‡�3�� �3�–�×�ù�Ð�‡�' �C�O
�%�D�Ð�ç�T�D�+�C�D�×�C�‡�×�j �O�� �3�ù�T�ù�� �ù�×�ù�³�–�C�‡�C�� �e�ç�%�� �ù�T�Ð�ç�C�� �t�D�%�‡�'
�Ð�ç�3�D�³�³�‡�×�j �O���' �³�‡�Ð�ù�T�ç�³�ç�j �–���ù�×�3���� �ç�³�³�c�T�ù�×�T���3�D�T�D�' �T�‡�ç�×�P

�•�T�c�3�–���ç�e���T�t�D���' �t�D�Ð�‡�' �ù�³�O���� �t�–�C�‡�' �ù�³���ù�×�3���Ð�D�' �t�ù�×�‡�' �ù�³���' �t�ù�%�ù�' �T�D�%�‡�C�T�‡�' �C
�ç�e�� �C�t�ù�� �D�� �Ð�D�Ð�ç�%�–�� �' �ç�� �� �D�%�� �ù�×�3�� �‡�%�ç�×�� �ù�³�³�ç�–�C�P�� �•�T�c�3�–�� �ç�e�� �T�t�D
�C�T�%�c�' �T�c�%�ù�³�� �3�ù�Ð�ù�j �D�� �T�ç�� �C�T�ç�×�D�� �Ð�ù�T�D�%�‡�ù�³�C�� �D�‘�� �ç�C�D�3�� �T�ç�� �' �t�D�Ð�‡�' �ù�³
�ù�T�T�ù�' �«�P���•�T�c�3�–���ç�e���„�‡�C�‡�T�ç�%��� �D�t�ù�„�‡�ç�c�%���‡�×�C�‡�3�D���Ð�c�C�D�c�Ð�C���T�ç���ç�� �T�‡�Ð�‡�C�D
�c�C�ù�j �D�P

�%�ù�T�t �D�Ð�ù�T�‡�' �C���e�ç�%���T�t �D���b�×�„�‡�%�ç�×�Ð�D�×�T

�W�ù�T�ù���•�' �‡�D�×�' �D���ù�×�3���� �%�T�‡�e�‡�' �‡�ù�³���È�×�T�D�³�³�‡�j �D�×�' �D���e�ç�%
�•�‡�j �×�ù�³�C���ù�×�3���È�Ð�ù�j �D�C

�%�ù�T�t �D�Ð�ù�T�‡�' �ù�³�� �%�D�T�t �ç�3�C�� �e�ç�%�� �T�t �D�� �W�‡�ù�j �×�ç�C�‡�C�� �ù�×�3
�x�%�D�C�D�%�„�ù�T�‡�ç�×���ç�e���L�c�³�T�c�%�ù�³���¤�D�%�‡�T�ù�j �D

�•�T�c�3�–���ç�e���3�ù�T�ù���‡�×�T�D�j �%�‡�T�–�O���' �ç�×�e�‡�3�D�×�T�‡�ù�³�‡�T�–���ù�×�3���ù�c�T�t�D�×�T�‡�' �‡�T�–�U���D�Ð�c�³�ù�T�‡�ç�×
�ù�×�3�� �ù�×�ù�³�–�C�‡�C�� �ç�e�� �t�ù�%�3�ˆ �ù�%�D�'�C�ç�e�T�ˆ �ù�%�D�� �C�–�C�T�D�Ð�C�U�� �' �–� �D�%�C�D�' �c�%�‡�T�–�U�� �� �È�U
�' �–� �D�%�+�‡�×�C�c�%�ù�×�' �D�U�� �D�' �ç�×�ç�Ð�‡�' �� �ù�C�� �D�' �T�C�� �ç�e�� �C�D�' �c�%�‡�T�–�U�� �' �%�–�� �T�ù�×�ù�³�–�C�‡�C�U
�×�c�Ð�D�%�‡�' �ù�³���Ð�D�T�t�ç�3�C���ù�×�3���C�ç�e�T�ˆ �ù�%�D���3�D�C�‡�j �×���e�ç�%���L�ç�Ð�� �c�T�ù�T�‡�ç�×�ù�³���•�' �‡�D�×�' �D
�ù�×�3���W�ù�T�ù���� �×�ù�³�–�C�‡�C���ç�×���¤�x�L���ù�%�' �t�‡�T�D�' �T�c�%�D�C�P

�• �c�ù�³�‡�T�ù�T�‡�„�D�� �ù�×�3�� �×�c�Ð�D�%�‡�' �ù�³�� �ù�×�ù�³�–�C�‡�C�� �ç�e
�3�‡�e�e�D�%�D�×�T�‡�ù�³�� �ù�×�3�� �C�T�ç�' �t �ù�C�T�‡�' �� �Ð�ç�3�D�³�C�� �e�ç�%
�ù�� �� �³�‡�' �ù�T�‡�ç�×�C

�� �� �� �� �Ù�� �Ï �� ���Ù�� �� �Ù��
�€�D�C�D�ù�%�' �t���ù�' �T�‡�„�‡�T�‡�D�C���ù�%�D���ç�%�j �ù�×�‡�C�D�3���‡�×�T�ç���D�‡�j �t�T���T�t�D�Ð�ù�T�‡�' ���ù�%�D�ù�C�O���ù�³�³���ˆ �‡�T�t���ù���C�T�%�ç�×�j ���‡�×�T�D�%�3�‡�C�' �‡�� �³�‡�×�ù�%�–
�e�ç�' �c�C�P���›�t�D�C�D���ù�%�D���' �ç�Ð�� �³�D�Ð�D�×�T�D�3��� �–���@�T�t�‡�%�3���Ð�‡�C�C�‡�ç�×�@���‡�×�‡�T�‡�ù�T�‡�„�D�C�O���ˆ �t�‡�' �t���‡�×�' �³�c�3�D���T�t�D���3�‡�C�C�D�Ð�‡�×�ù�T�‡�ç�×���ç�e
�%�D�C�D�ù�%�' �t���ç�c�T�' �ç�Ð�D�C���ù�×�3���T�D�' �t�×�ç�³�ç�j �–���T�%�ù�×�C�e�D�%�P

�B�� �T�‡�Ð�‡�©�ù�T�‡�ç�×�O���3�‡�C�' �%�D�T�D���Ð�ù�T�t �D�Ð�ù�T�‡�' �C���ù�×�3
�3�D�' �‡�C�‡�ç�×���C�' �‡�D�×�' �D

�• �³�ç� �ù�³�� �ç�� �T�‡�Ð�‡�C�ù�T�‡�ç�×�� �ù�³�j �ç�%�‡�T�t�Ð�C�� �e�ç�%�� �' �ç�×�C�T�%�ù�‡�×�D�3
�ù�×�3�� �c�×�' �ç�×�C�T�%�ù�‡�×�D�3�� �� �%�ç� �³�D�Ð�C�O�� �È�×�T�D�³�³�‡�j �D�×�T
�›�%�ù�×�C�� �ç�%�T���ù�×�3���� �3�„�ù�×�' �D�3���•�c�C�T�ù�‡�×�ù� �³�D�����ç�j �‡�C�T�‡�' �C�O
�ù�×�3���Ð�ù�T�t�D�Ð�ù�T�‡�' �ù�³���Ð�ç�3�D�³�C���e�ç�%���3�D�' �‡�C�‡�ç�×���C�c�� �� �ç�%�T�P

�›�t�D�ç�%�–���ù�×�3���×�c�Ð�D�%�‡�' �ù�³���C�ç�³�c�T�‡�ç�×���ç�e���Ð�ç�3�D�³�C���3�%�‡�„�D�×��� �–
�3�‡�e�e�D�%�D�×�T�‡�ù�³�� �D�!�c�ù�T�‡�ç�×�C�U�� �ù�×�ù�³�–�C�‡�C�� �ç�e�� �x�ç�‡�C�C�ç�×�‡�ù�×
�C�–�C�T�D�Ð�C�U�� �T�%�ù�e�e�‡�' �� �� �%�ç� �³�D�Ð�C�U�� �3�‡�e�e�D�%�D�×�T�‡�ù�³�� �j �ù�Ð�D�C�U
�Ð�ù�T�t�D�Ð�ù�T�‡�' �ù�³���Ð�ç�3�D�³�C���e�ç�%���D�' �ç�×�ç�Ð�‡�' �C���ù�×�3���e�‡�×�ù�×�' �D�P

�%�ù�T�t �D�Ð�ù�T�‡�' �ù�³���Ð�ç�3�D�³�C���ù�×�3���×�c�Ð�D�%�‡�' �ù�³���C�‡�Ð�c�³�ù�T�‡�ç�×
�ç�e���e�³�c�‡�3�O���' �³�ù�C�C�‡�' �ù�³���ù�×�3���! �c�ù�×�T�c�Ð�+�%�D�³�ù�T�‡�„�‡�C�T�‡�' ���Ð�ù�T�T�D�%

�%�ç�3�D�³�C�O���� �³�j �ç�%�‡�T�t �Ð�C���ù�×�3���•�ç�e�T�ˆ �ù�%�D���e�ç�%���W�ù�T�ù���� �×�ù�³�–�T�‡�' �C�O
�¤�x�L���ù�×�3���L�–� �D�%�C�D�' �c�%�‡�T�–

�%�ù�T�t �D�Ð�ù�T�‡�' �C���e�ç�%���¤�D�ù�³�T�t ���ù�×�3���D�‡�ç�Ð�D�3�‡�' �ù�³���•�' �‡�D�×�' �D�C
�W�D�„�D�³�ç�� �Ð�D�×�T���ç�e���×�D�ˆ ���ù�³�j �ç�%�‡�T�t�Ð�C�O���ù�×�ù�³�–�C�‡�C���Ð�D�T�t�ç�3�C���ù�×�3���� �%�D�3�‡�' �T�‡�„�D
�Ð�ç�3�D�³�C���ˆ �‡�T�t���ù�� �� �³�‡�' �ù�T�‡�ç�×�C���‡�×��� �ù�C�‡�' ��� �‡�ç�³�ç�j �–������ �%�ç�T�D�‡�×���e�ç�³�3�‡�×�j �O���j �D�×�D
�%�D�j �c�³�ù�T�‡�ç�×�O���Ð�c�³�T�‡�+�ç�Ð�‡�' �C���3�ù�T�ù���ù�×�ù�³�–�C�‡�C���ù�×�3���‡�×�T�D�j �%�ù�T�‡�ç�×�O���D�T�' �P�����ù�×�3���‡�×
�3�‡�ù�j �×�ç�C�T�‡�' ���ù�×�3���T�t�D�%�ù�� �D�c�T�‡�' ���Ð�D�3�‡�' �‡�×�D������ �%�ç�' �D�C�C�‡�×�j ���ç�e��� �‡�ç�Ð�D�3�‡�' �ù�³
�‡�Ð�ù�j �D�C���ù�×�3���C�‡�j �×�ù�³�C�O���ç�� �T�‡�Ð�‡�C�ù�T�‡�ç�×���ç�e���‡�Ð�Ð�c�×�ç�T�t�D�%�ù�� �‡�D�C�O���D�T�' �P���P


