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     Fyzikální praktikum IV

   Úloha þ. A15
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λ = 7P − 7Q7HUP\�O]H�VNOiGDW�GR�VpULt��SRSViQR�LQGH[\�P�D�Q���6HULL�]tVNiPH��NRPELQXMHPH�OL�SURP�QQp�WHUP\�7P�VQ�NWHUêP�SHYQ��]YROHQêP�WHUPHP�7Q��1RYê�SRKOHG�QD�WHUP\�S�LQHVO�1LHOV�%RKU��NG\å�S�LãHO�QD�WR��åH�DWRP\�Y\]D�XMt�HQHUJLL�R�MLVWpP�NYDQWX�S�LS�HFKRGX�PH]L�GY�PD�VWDFLRQiUQtPL�VWDY\���� Kν = KF

λ = (Q − (P=�WRKR�Y\SOêYi��åH���� 7Q = −(QKF



3�L� SR]RURYiQt� VSHNWUiOQtFK� þDU� MH� W�HED� Wpå� UHVSHNWRYDW� YêE�URYi� SUDYLGOD�� XUþXMtFt�� NWHUp� GY�� GYRMLWHWHUP$�VNXWHþQ��SRYHGRX�NH�Y]QLNX�VSHNWUiOQt�þiU\��D�NWHUp�NRPELQDFH�QH��]DNi]DQp�þiU\��6SHNWUXP�YRGtNX.RQFHP�����VWROHWt�QDOH]O�%DOPHU�HPSLULFNê�Y]RUHF�SUR�MHGQX�]H�VpULt�DWRPX�YRGtNX��SR]RURYDWHOQRX�YHYLGLWHOQpP�VY�WOH���+α��+β��+γ��+δ����� �λ = &Q�Q�−�NWHUê�V�YKRGQRX�NRQVWDQWRX�&�GiYi�SR�GRVD]HQt�Q �����������GiYi�VH�]QDþQRX�S�HVQRVWt�YOQRYp�GpON\�þDUWpWR�VpULH��%DOPHURY\���9]WDK�����O]H�S�HSVDW�GR�WYDUX�
��� ��

λ = 5

�� − �Q� 

NGH�QRYi�NRQVWDQWD�5 ��&�VH�QD]êYi�5\GEHUJRYRX��3RURYQiPH�OL�����VH������GRVWDQHPH���� �7Q = 5Q�WHG\�NRPELQXMHPH�OL�WHUP\�V�Q �������������V�WHUPHP�7P��NGH�P ���3UR�GDOãt�NRQVWDWQt�WHUP\�E\O\�REMHYHQ\GDOãt�VpULH��3DVFKHQRYD��/\PDQRYD��%UDFNHWWRYD�������9HONêP�~VS�FKHP�%RKURY\�WHRULH�E\OR�QDOH]HQt�Y]WDKX�SUR�YêSRþHW�5\GEHUJRY\�NRQVWDQW\�
��� 5∞ = PHH��ε��FK�7R� E\� RYãHP� SODWLOR�� SRNXG� E\� KPRWQRVW� MiGUD� Y� 5XWKHUIRUGRY�� PRGHOX� DWRPX� YRGtNX� E\OD� Y$þLKPRWQRVWL� HOHNWURQX�QHNRQHþQ��YHONi��3UR�S�HVQ�Mãt�YêSRþHW�PXVtPH� WHG\�]DYpVW� UHGXNRYDQRX�KPRWQRVW�DY]WDK�RSUDYLW���� �50 = 5∞�+PH07HQWR�Y]WDK�O]H�MHGQRGXãH�RSUDYLW�SUR�GDOãt�DWRP\���SRGREQp��DWRPX�YRGtNX��DOH�WR�Xå�MH�]D�UiPHF�QDãt~ORK\� �9êVOHGN\�P��HQt�� 3RPRFt� WDEXON\� UWX"RYêFK� þDU� MVHP� RNDOLEURYDO� RWRþQê� YiOHF� VH� VWXSQt� KUDQRORYpKR� VSHNWURPHWUX�3RPRFt�SURJUDPX��NWHUê�MH�N�GLVSR]LFL�Y�SUDNWLNX�MVHP�SURORåLO�]tVNDQêPL�GDW\��YL]�WDEXOND�>7�@��SRO\QRPSiWpKR��iGX��YL]�JUDI�>*�@��D�]tVNDO�WtP�UHJUHVQt�NRHILFLHQW\�SUR�S�HSRþHW�SRþWX�GtON$�VWXSQLFH�V�QD�YOQRYRXGpONX�λ�VSHNWUiOQt�þiU\�Y�QDQRPHWUHFK��=tVNDQê�UHJUHVQt�Y]WDK�Pi�WYDU�

λλ�>QP@� �$���%V ��&V����'V����(V����)V���NGH$� �������QP��%� ��������QP��&� �������î�����QP��'� ������î�����QP��(� �������î������QP��)� �����î������QP=� WpWR� UHJUHVQt� URYQLFH� MVHP�Y\FKi]HO�S�L� GDOãtP�XUþRYiQt�YOQRYêFK�GpOHN�SURP��RYDQêFK� VSHNWUiOQtFKþDU�



�� 2Y��LO� MVHP� YOQRYRX� GpONX� VRGtNRYpKR� GXEOHWX� �YL]� WDEXOND� >7�@��� =tVNDQp� KRGQRW\� YHOPL� GRE�HVRXKODVt�V�KRGQRWDPL�WDEXONRYêPL��2GFK\ONRX�RG�WDEXONRYp�KRGQRW\�MVHP�QD]YDO�SRGtO�
��� �RGFK = λ7−λ(

λ7NGH�λ7�MH�WDEXONRYi�KRGQRWD��λ(�MH�]P��HQi�KRGQRWD��� 2GKDGO� MVHP�UR]OLãRYDFt�VFKRSQRVW�VSHNWURPHWUX�QD�]iNODG��SR]RURYiQt��åH�E\FK�E\O�VFKRSHQ�PH]LNRPSRQHQWDPL�GXEOHWX�UR]OLãLW�MHãW��GDOãt�GY��VSHNWUiOQt�þiU\��6XEMHNWLYQ��RGKDGQXWi�UR]OLãRYDFt�VFKRSQRVWMH� WHG\� ����� QP�� 3�L� WDNWR� Y]GiOHQêFK� VSHNWUiOQt� þDUiFK� E\� DOH� ãOR� R� MHMLFK� SRXKp� UR]OLãHQt�� QLNROL� RSURP��HQt��� 3R]RURYDO� MVHP� VSHNWUD� YêERMHN� QDSOQ�QêFK� U$]QêPL� SO\Q\�� 8� MDVQ�MãtFK� þDU� MVHP� ]P��LO� MHMLFKYOQRYp� GpON\� D� SRURYQDO� V� WDEXONRYêPL� KRGQRWDPL� �YL]� WDEXOND� >7�@��� 9� S�tSDG�� YêUD]Q�MãtFK� SiV$� MVHPP��LO�MHMLFK�SUDK\�YRGtNRYi�YêERMND��YH�VSHNWUX�MH�VSRXVWD�VODEêFK�þDU��YêUD]Qi�MH�þiUD�+α�D�+β��SR]RURYDWHOQi�MH�MHãW��+γ�+δ�MLå�MH�QHSR]RURYDWHOQi�QHRQRYi�YêERMND��SR]RURYDO�MVHP�MDVQ�Mãt�þiU\�S�HGHYãtP�Y�þHUYHQp�REODVWL��KHOLRYi�YêERMND��VSHNWUXP�REVDKXMH�PQRåVWYt�RVDPRFHQêFK�YêUD]Q�MãtFK�þDU�&2����YêERMND��SR]RURYiQ\�PROHNXOiUQt�SiV\�UR]PD]iYDMtFt�SRKOHG�QD�FHOp�VSHNWUXP��9H�VSHNWUX�MVRX�GY�YêUD]Qp�RVDPRFHQp�þiU\���Y�PRGUp��λ ������QP��]S$VREHQi�]�HMP�� MHGQRX�LRQL]RYDQêFK�N\VOtNHP�2,,�D�YþHUYHQp��λ ������QP���NWHUi�MH�]�HMP��þiURX�+α�]�QHSDWUQp�YRGQt�S�tP�VL�8KOtN�DQL�N\VOtN�QHPi�Y�REODVWLNROHP�+α�þiU\�åiGQRX�YêUD]QRX�VSHNWUiOQt�þiUX��GXVtNRYi� YêERMND�� Y� RUDQåRYp� D� åOXWp� REODVWL� MVHP� SR]RURYDO� YêUD]Qp� WOXVWp� þiU\� �]�HMP�� YLEUDþQt��� Y]HOHQp�D�PRGUp�REODVWL�MVRX�SDWUQp�PROHNXOiUQt�SiV\��� 3URP��LO� MVHP� VSHNWUXP� YRGtNRYp� YêERMN\� �YL]� ~NRO� ��� D� ]� QDP��HQêFK� YOQRYêFK� GpOHN� SRPRFtOLQHiUQt�UHJUHVH��YL]�JUDI�>*�@�D�WDEXOND�>7�@��Y\SRþtWDO�5\GEHUJRYX�NRQVWDQWX��5 ���������������î����P��'LVNXVH9�WDEXONiFK�S�L�P��HQt�VSHNWUiOQtFK�þDU�MVPH�QHXYiG�O�FK\E\��V�Qtå�MVRX�YOQRYp�GpON\�VWDQRYHQ\��+RGQRW\MVHP� ]� YiOFH� RGHþtWDO� V� PD[LPiOQt� FK\ERX� �� GtOHN�� WXGtå� Y� QHMKRUãtP� S�tSDG�� P$åH� EêW� FK\ED� VWDQRYHQtYOQRYp�GpON\�������FRå�þLQt�SUR�YOQRYp�GpON\�Y�PRGUp�REODVWL�VSHNWUD�FK\EX�����QP��9�Wãt�QHS�HVQRVW�MH�GR]SUDFRYiQt� P��HQt� ]DQHVHQD� SRXåLWtP� SURJUDPX�� NWHUê� MH� Y� SUDNWLNX� NH� ]SUDFRYiQt� XUþHQ� D� NWHUê� SRþtWiUHJUHVL� EH]� XYHGHQt� FK\E� UHJUHVQtFK� NRHILFLHQW$�� 1LFPpQ�� ]� RGFK\OHN� QDP��HQêFK� YOQRYêFK� GpOHN� RGWDEXONRYêFK� MH� SDWUQp�� åH� MVHP� P��LO� V� PD[LPiOQt� FK\ERX� ��� QP�� 0$åHPH� VL� YãLPQRXW�� åH� QHS�HVQRVWYêSRþWX�URVWH�VP�UHP�N�þHUYHQp�REODVWL�VSHNWUD��
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