
±±±±ππππ≥≥≥≥

W~�«Ë—

Ê«Ë—U� ≠≤±π

¨Íd?��W� W� ÊU�…ËWM�ËW?�—ËËœ Ë ÊU�…—W?A}?�«— w�U�UÄ

Ë ÊU???????????????�˙«œ W??� X?|e??|—U??Ä…œ ÊËËœ—W???????????????Ö U?�…Ë—W??�

ï� …ËW�U?��U�…œ W� w�U?�W�UNJ}Ä wO�U?� w�W�…ËW�ËuÇ

ÆÈu� Í©big bang®

ËU??�U?Ö wJ?A?O� ‘W??�Wz ∫Êu�ï????� ÊU� Ê«bJA????O� ≠≥

¨…ËW?�|dÖ…œ ÊU?�W�©Íï�œ«— WJA?O� Ë Íd�W� WJA?O�®

ÍËË—W??????� w?J?A??????O?� Ë wM?O??????� w?J?A??????O?� U�…Ë—W?�

Ë —Ëu????� ÍËË—«u?????� Ë«dM?O� w?JA????O?� Ë w�W?????�ËW�…Ë

Ë Íd?�W?????????L??????????O?K?� W?†ï?ÄW?????????� Ë ÊU??????????�…—U?J?�—W?????????Ö

wJ}�� W�U�Wz ÊU�u~}� ¨…ËW�|dÖ…œ ÊU�WO�d�WLO��U�

ÍU?O�u?� Íï�W� ÂüW� ¨©Ùï?� ËdÖUz ËËUz® W?� Ê“«ËUO?�

W� ¨w�U?�W?OO?�?��Ë«b?}Ä w�œdJMO�«œ Ë 5�«“ ï� ˜˘d?�

Í—W?~�—U??????� W� —˘“ «d?�«u� «b?J}?†U?????� b?�W?Ç Í…ËU?????�

ÊU???�…œœU??� w?J}�—U???� Ë w�U???�…ËUÇ—W???� Ë Ê«bJA???O�

—d~�U�ËË— w�W� U?N�W� …ËW?�|dJ��ËË ®المادة المعتـمة©

Í…œW??� w?�œdJ}??á???�??�…œ g}?Ä w�üU??� ÂüW� ¨X?}�W�

w?�U?M?}??�«œ ÍËË˙W?� Ëu?� „U?� Ë“«ËU???????????O????????????� ËËœd?�«—

„—œ X|ËW?�…œ ÊUM?}�«œ ÍËU?M}ÄW?� ˜˘d????� p}?�U????�

W??�??��u???}Ä ¨ÊUJ� X�Ëd???� w�U??�W??O??OM}???N� Ë Õ˘—W�

Í“«u???}??�W� W???� X|˙W~?� W�U??O?�—UJ�«˙ï???Ö ËWz Í«ËœW�

w�U?????$W?zW� …—U?�œ ÊU�W?????$W?Ä s|u?????� …ËW?????�?????�Ëd?????�

p|—ï????�W?� ¨©⁄d????}????��e?�U�® w?�????��«“ wM?�ËWJ?A????}Ä

ËWz ï� „W�…u}?Ç …ËW�U�ï� w�W?��U� Íb�œ W� X|ËW�U0

w�W?�U????�«—ï?�UÄ «œU?�…—W????�W?� W????� 5?}M?�«œ W�«“«u?????}????�

…—ï????� ÂW� ÊËËœ—W????Ö w�U????�W�U????N?J}Ä ËW????O????O????�???A????Ö

∫ËË˙W�U�…œ

ÊËËœ—WÖ w�U�W�W� Ëu�W� ÊU�W�Wz ∫©ÊW�® …œœU� ≠±

Ë—W?????A????}?????�«—® W� —W?� …ËW????�|d?????Ö…œ ÊU?????�—W�Ë—Ë…œ Ë

…ËW�U?�…—U�W� Ë…d?}?��Wz Ë Ëu�W?� Ë ÊU?�W�©w��W�W?Ö

w?�W?� …d?~?� ¨…œœU?????????� …b?M�“U?� Ë Ë…œœU?????????� …b?M?�“ U?�

ÆgOÑ˘d�

W???�??}�…œ W???� W�W�…œœU???� ËWz ∫œ—U?????� w�…— w?�W� ≠≤

Í…ËW??M?�ËW????????????????�—ËËœ Ë Ê«œô Ë Ê«“«d??� W?� p??|d?~??|—

v� w?M�üW� Ë Íd???�???�W� W� ÊËËœ—W???Ö w�U???�W�U???NJ?}Ä

o�U� ÊWLOÇ ∫Uz

…ËW�ËW�dO� w�…d�W� W� Ê˘œ«—

W$WÄd}� ï� 



W~�«Ë—

≤±π≠ Ê«Ë—U� ±±±±ππππ¥¥¥¥

U�«“ W??� w�ËËU?� w�UM}�«œ w?�W?�?�U�W� ¨…ËW??O??O??�??��«“

p}?�U????� ¨U?M}?� w�?????�…œW� ±∏π∂ w?†U????� W?� ‰dJ?O�

Í©Âï?O�«—ï� w|u?� w�«b?JA?O�® W?�?�Ëd?� ÊËWJ|˙W�

X?}?????�?????�«Ë…œ—W� w?O�«u?� «b?????�U?????$Wz W?� Ë …ËW?????O�“˘œ

W?� ËW?z Í«Ëœ ¨Ë …—«u?� ËW?� ÊU?M}?�«œ Ë ÊËu?Ç«œ«ËœW?�W?�

wL?????�u� w?�«u� ©Dorn® Ê—Ëœ U�«“ ±π∞∞ w?†U????�

ÊU???????????????�U?Ä Ë…ËW???????????????�?|“˘b??� —…b?J?A???????????????O??� w?�˘œ«—

Ëœ—u???�—“— ÊW�ô W� W???L???�u� ÂW?z w�U???�W???O�b�W?9W??�?�U�

ÂüW?� ¨«d??J?�—U??�œ ±π∞≤ w?†U??????????????� W??�  ÍœËu??????????????�

Ê˘œ«— w�U??�W�W?H??O??�W� …ËW�ï?� W?� —˘“ ÊU?�W�ËW??�d?O??�

ÆÊËu� UM�Uz

w?�U???????�W???????�W?�—W?�W?� WJ?}???????�W?� ∫Radon Ê˘œ«—

…d?O?$“ W� —…bJA?O� w�u?O�«—u� wL?�u� Í…ËW�Ëu�?O?�

�w�?�Ëd?� w?�«bJA?O ®سلسلة الاشـعـاع الطبيـعي©¨

ï� w�Ëu???�†W???�??O???� œu??� Ë ÊËœ«— w�«b?JA??O?� w�ôUÇ

X}�ËuM� W� ÊU�…œ«Ë —…bJA?O� Íd� wJ}L�u� b�WÇ

˜˘d?� W?� …ËW�W?� Í«ËW� w†ï?� Ë“ï� w�U?�WK�œ—W?ÖW�

Íï� W???�???}�…œ Ë X|ó???�…œ w†W� Ê«œW???�U�W?� w�U???� W�

ï� w�Ëu??�†W??�?O??� Ë …ËW�U?�W??O?O??� Í—«u�œW� w�U??�Ëu�

U??H�Wz wJA??O� w�«bJA??O�W� W?�U?�ËU� W??� d� wL??�u�

Íï?� W??????�?????}?�…œ W??????� ©Âu??????O?KO?� ÍWK?�œ—W??????Ö w�ËU?�®

w�«œËË— Ë ˜˘d� w�W� w�U�W�U?� …bM�“ w�Ëu��ï�UzW�

ËËœ gO??�Wz W??� ÊU??�W�U??� W� ÍËU??O?L??O??� Í—UJ�«˙ï??Ö

w�Ëu?��«Ë…œ—W� ÊU?O�W?�W� W?� ¨…ËW�?}�…œ v� wO�d�W?�

ÊU?�U?Ä Ë ‘W� w�U?�W�U??� ËU�W� W�W?�U?O�—UJ�«˙ï??Ö ËWz

ÆX|œ«œ«ËœW� w�“ï?†Uz W?� w?�…ËU?�ï� w?J|˙U� w�«œËË—

W� W??� W?$WÄd??}?� w�ï??�W� Íï� W?�??}�…œ ÊU??O?�…ËËœ Ë

ÊU???�UÄ Ë ÊU???�W�U???� w?�œd???� Íï� W???�???}�…œ «b???�U???$Wz

ÊU�U�«“ «œËËœd�«— Í…œW??� w�U?O?� W� W�ï� ¨W??�W?�«b�Wz

W?� WJ?}?????�W?� Ê˘œ«— W??????� Í…ËWz —W??????�W?� ÊËu� „ï??????�

¨W?$WÄd?}?� w?�ï?�W�W� ˜˘d?� w�Ëu?�?�Ëu?� w�U?�W�ï�

©UH�Wz w?JAO�® WJAO?� …—ï� ÂWz W�U�?�W�?�ï� ÂüW�

w�…ó|— w�W�…u?}?�W� W?� «Ë ÍWJÇï�W� W� W?O?O?��d� W?�

W� W�W� ÊU??O??�W?� w?�W�«œËW?� w?M�ñ� ÍU�«u� Ë s�—u??�

Í—Ëu??�??�Wz Í…b?�…ËWz ‘W�«œËW??� ËWz Ë ˜˘d???� w�W�

Í…ËW�Ëu?�ËË˙W�ËË— w?�U????� W?� …ËW????�?|d????Ö…œ w?�????�?????}Ä

ÍU�«u� W?� …ËW??�?}�…b�ËË— ÊU?�ï� ‘W?O??}Ä ÂW� ¨w�…—…œ

…Ë…ËU� w�U??�W?�«b�W?z ÍW�U?�W� W?JA?O� ÂW?z wM�?A�W??Ö

W???� w�d?�W???� W???�U� W?�ï� ¨ÊU???O�œd?�ËU�W� ï?� …d???�???�W???�

…b�W� g�ËW?z W?� ÆW�©w� ÍW??$WÄd?}??�® …ËW?�?}M?}?�…œ

Í…ËU???� ËW~?M�˛ Í«ËW� W� Ê˘œ«— Í“U???Ö Í…ó?|— —W???�W�

¨W?JA??????O?� …—ï??????� ÂW?z ï� ˜˘d??????� Í…ËW?�Ëu�ËË˙W?�ËË—

Í…dO$“ w�U�W�W�—W� W� WJ}�W� …“UÖ ÂWz Í…ËWz—W�W�

W?ÇËU�W?� Í…ó?|— W�W?� «b?†ï???????� ËËœ—W�W?� Ë Âu???????O�«—ï?�

w�W?�?�u?� „…Ë ¨…—˘“ «b�U?�…Ë«d?�«œ WM�œ—W� Ë ÍËüï?�

w�U????�???�˙ï???Ö Ë ÊU???�W?M�œ—W� W?�U???� Ë 5�…“d?|˛ Ë ÙU???�

w�U??� W� Æ…Ë«—œ—Ë…œ W�U??� Ëœ—W�W� W??� ÊU??�W�ËW??�d?O??�

w�W�…ó|— W� «dMO� …“UÖ ÂWz ©w�?�W�® ¨Í…ó|— w�«u}Ä

ï� ˜˘d??� Í…ËW�U?� —U??�«Ëœ Ë W�UÇËU?� ËW� W�W� Í—˘“

w?M�ó?????L?†W� Ë W?�UM?|u?????� ËW� ÊW?�U?????�ó|—œ w?�W�…ËU?????�

w�Ëu?ÇËU�W� Íï?� W???�????}�…œ …“U????Ö ËWz Í—˘“ w�W?�…ó|—

Æ˜˘d� w�œd� Ë ÊU�WOO�

W??????� ÍW�«Ëñ?� ËW� 7?A�W??????Ö ÊU�U?�«“ ‘W?????O??????}Ä ÂW?�

W� ¨…Ë«dJ��Ë—œ wJ}�ËuÇï� ©ÊU�W�ËW�dO� w�…d�W�®

ÊU????�W�ËW????�d????O????� Í˙ï????Ö W???� ÍW?�U????�W???� ËW?z W�«u????Ö

¨Êd??�…œ Ë ÊËW??�…œ ËW?z w�…d??�W� —W?� …ËWMM}???�…Ë…b†W�

«b�U?O�œd?�—U?� w�U?� W� W?� œd� Í«d?J�Uz X��«“ ÂüW�

w�˘œ«— Í“U?Ö Í—˘“ w�W�…ó|— ÍËË˙W�ËË— W�U�W?� ËWz

w�«b????�????�…œW?� Íï� W????�????}�…œ W????� …ËW?M�…œ —…bJ?A????O�

≠ b???????O�«u?� œd???????H?�Wz® U?�«“  …ËW?�…—U� ÂW?� ÆÊU???????O�U?�˛

∫X}†…œ ©±π¥∏≠±∏¥±

W� —W� Í…ËWz v� …ËW?�|—“˘b� WO?O� @�d?Ö wJ}�?�®

Æ©X}�œd� ï� Í…˛U�Uz s�ËW� p}�W� Í…ËWM�“˘œ

w�WOO�d�W� Ê˘œ«— Í“UÖ w�U�…Ëu�J�«œ W� U�…Ë—W�

W�ö�œ—Ë ÂWz WJ�uÇ ¨wM�óL†W� w�U� W� W�W� Í…—ËWÖ

ÙW?ÖW?� w�Wz Ë s�…œ d??O~}?� U�U??�W?O??O?� W� Ë s?�—u?�



±±±±ππππµµµµ

W~�«Ë—

Ê«Ë—U� ≠≤±π

Ë ‘W� w�U???�W~�d??Ö W???�«b�Wz ï� …ËW?M|—“«u~� «b?M|u??�

X|dM}�…œ—U??�W� Ê˘œ«— Í“U?Ö U�…Ë—W� ÆsA?O?M� «b�U?O�

Í—W???????�…—UÇ u???????�…Ë w?�œd???????�—W???????�…—UÇ p?|b?�W� W?�

Êœd??�—W??�…—UÇ w�…—W??� w�W?�…u?}??�W?� W?� w?�ï�ï�œ«—

ÍËUz ÍËU�—W?Ö Ë Â—WÖ ÍËUz ÍËU?�—WÖ w�UM}�—U?�W�W�

Ê˘œ«— Í“UÖ Í…ó|— «b�U?O� W� …ËW�|dÖ…œ Â—W?Ö w�«e�U�

Æ©kbq 6.014..5-1® W�UÖ…œ

∫Ê˘œ«— w�UOLO� Ë w�U�eO� w��Ë…—

„U?� w?�“U????????Ö w?J?}?????????L????????�u?� ∫Radon Ê˘œ«—

Ë…—…bJA?O�Ë W�?�� …ËW?O�UO?LO?� ÍËË˙W� WO�WK�œ—W?Ö

ËW�ï?� v� Ë ÂU� v� Ë @?�…— v� ¨W�W� «b???�???�Ëd???� W�

Ë ÊËË— w�W�WK?� …ËW?�|dJ�ñ?Ç —W?ÖWz ËW??O�Ë«d�…˛ —˘“

¨…ËU???????I?�d?� Íd~?�U?�ËË— w�…— w?�W?�…œœU???????� ÊU???????�U?Ä

Ê˘œ«— Ë…˛˘— ©3.38® ¨©Rn 222® w�W???�W?�u???O�

∫W� 5��d� W� W�W� ÍU�ËU� v�

—U�—˘“ ∫actinon ©Rn 214® ÊuM��Wz ≠±
ÊU??�W??O?O??�??�Ëd??� …—…bJA??O� ˙d� w�«u??}Ä W�U?�ËU� ÂWz

w�Ëu?� w�W?????� —W�W?� ‘W????�Wz ¨X?|d????�…œ ‘ï?????�«—W????�

ËU????????�W?M?� W????????� ©Ur 235® w?�ï????????O?�«—ï� ÍU?�ËU?�

v� ÍW?�U�ËU?� ÂWz W????� W?�W�…d?????O????$“ ËWz Í…ËU?Ç—W????�

W?� ©Âï???????O?�«—ï?� Í•0,2® Í…ó?|˙W?� …ËW???????�?|ËW????????�…œ

W�U???�…œ W???� w�W???�W� …u???O� w?�W??� Íï?�W� Ë …ËW???�W�ô

W�U?�ËU� ÂW?z W�ï?� ¨…Ë…d� w�W?�ô W� W?????�dÇ ©3,92®

¨…Ë…©Ùu????�® …ËW????O?�Ë…“ d|˛W?� Í…ËW�—W� X?}Ç…œ ËU?�W�

ÆW~M�˛ ï� …ËW�|—“«u~�

ÊU�W�Wz ∫©thoron® Rn 220 Ê˘—ï� ≠≤
Í…ó?|— Í…ËW?z—W?�W� X?|d?�…œ«œ @?�d?????????Ö w?�W�U?�ËU?�W?�

ÆRn 222 Í…ó|—W� W�U��W� w�WJ�e�W� w�Ëu���Ë—œ

ÍW†W???�ï??�W?� —W??� Ê˘œ«— ∫©Rn222® Ê˘œ«— ≠≥

w�u?� ÍW??�?A?� W� W�U??�W?�?�??� U� W�U?�W�W?L??Ö…œ …“U?Ö

ÂuO?KO�® w�U�…“U?Ö W� ©nO�bM� ÍW?�A?�® ÊU�WL?�u�

¨…ËW?�|d??Ö…œ ©ÊïM�e?�« Ë Êï??�?��d?� Ë Êï?Ö—U?z Ë Êu?O� Ë

WJ?�œ w�U????�W�W????L???Ö…œ …“U????Ö u????�…Ë Ê˘œ«— ÍWK�œ—W????Ö

¨œ—W???Ö w?�UM}????NJ?}Ä ï� ÊU????�…œ p}�—U????� —U???�????�W???�

ËW?z ËU�W?� …ËW?????�?????}�…œËx?� w�?????�W?�—W?????�W� …ËW?z—W�W?�

Í…ËWz—W?�W� ¨X}?�…œ ˙W???á???}?� U???OÄ ÊU?�“U???Ö ÍW�«b?�…ËU�

Í“U?Ö ¨Ë W�ôUÇU� ËW?�?�� w�U?O?LO?� w�ôUÇ ÍËË˙W�

W�ï?� ¨W�ï?� v� Ë ÂU?� v� Ë @�…— v?� wJ?|“U????Ö Ê˘œ«—

w�Ëu�W� „—œ …ËW�U?�…—…ËW�?�W� w|˙W� w�«u�U� ˜˘d?�

XA?Ä …ËWM?�“˘œ ï� w?�????A?????Ö w�W?�…u????}?????�W� Ë ÊU?J�

s?�U????????�ËU� W????????� ÍW?�U?JA????????O?� ËW?� X?|d???????�????????�W?�…œ

W� w?�Ëu????�?†W????�?????O????� ËW?????�…“U????Ö w�Ëu?????�†W?????�????O?????�W�

«ËW� W?� —U???� ©7,5® Ê˘œ«— Í“U???Ö Æw?�U???�…Ëu???�?J�«œ

«b�U�WÇËU� ÍËË—«u� w�W� W� WAO�W� W�ï� ¨…d��—u�

Í«ËW?� Í©±∞≠±® ÍW?J?�e?� …“U????????Ö ÂW?z ÂüW?� ¨W?�W?�

ÍË…“ ÍËË— wJ�e� w?J}MOÇ W�ï?� ¨…ËW�U?�…œ ñÄ ‘W??�

ÙW?ÖW?� „W� ÊËuÇ w�W�…u?}??�W� ÂüW� ¨X}M}?�U� p}Ä

w�W?�…u????}???�W?� Ë X}?�…b†WJ?}� ÊU????�W†U????� ËU?� Í«ËW�

—U?� ©±∞≠≤® W� ÊU?�W†U?� ËU�W� Ê˘œ«— Í…ó|— w�?A?Ö

W� W�«Ë«d�«œ WÇËU� ËWz Í…Ë…—…œW� ÍW�…ó|— W� …d�“—W�

—U????�—˘“ W???� ÊU????�…œ «Ë ‘W???�W?z ¨W�U????O� Í…“U????Ö ÂWz

©Ê˘œ«— Í“U????????Ö ï� W?�Ëu?�ËË˙W?�ËË—® w?�œd???????�W????????�«—œ

Í…œ«— U??�…Ë—W?� X??|d?J??� ‘ï???????????????�«—W???????????????� …Ë…—…œW?�

«œd� ÍWK� Èb?�W� ËËUz W� Ê˘œ«— Í“U?Ö w�Ëu??�†W?�??O?�

w�W�WK� ï� …ËW�W�WK� W� ‘…ËWz ÙWÖW� WO�b�…ËUM�U�

W�ï� …—˘“ «b�œdJ~�…— W� …ËW�«u� ÍU�«u� ¨X?|˙ïÖ…œ d�

ï?� X?|d?M?}?�…œ—U??????????�W?� Êœd?J?~?�…— ÍW?~?|— —U??????????�—˘“

Í…ó|— w�«u}Ä ËËUz W� Ëu�†W�?O� w�˘œ«— Í…ËW�œd�UO�

w?�W??�U?�«u??� g?�“Ëu?†W??????????????� U??�…Ë—W?� ¨ËU??z W?� Ê˘œ«—

ÊU???�W�W� Ë …“U???Ö ÂW?z wM�ó???L†W?� W� W�W?� Í—W~�—U???�

U� ÊU?M}?�—…œ ï� ÆX|d?M}�…œ—U????�W?� g�“ï†W????� …u????}????�

ÆÍW�…ó|— Í…ËWM�“˘œ ËËUz W� Ê˘œ«— Í…ËW�œd�UO�

 ∫…ËUÇ—W�

s????� 20• ÊËœ«d????�« ÆHtm •20 لـــعــــنـــة %٢٠
Æada 99 ∫ÊU�d� ≤∞• w�« ≤∞• الفراعنة


