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S????S ??S ?S??S?S











	Óêïðüò ôçò Üóêçóçò åßíáé ç åðáëÞèåõóç óôáôéóôéêþí êáôáíïìþí, ìå âÜóç ôï ãåãïíüò üôé ç äéÜóðáóç ôùí ñáäéåíåñãþí ðõñÞíùí åßíáé öáéíüìåíï ðïõ õðüêåéôáé óôïõò íüìïõò ôçò óôáôéóôéêÞò














T?O??????  ?????T?? 














Áí ðñáãìáôïðïéïýìå ðåßñáìá ôý÷çò, êáôÜ ôï ïðïßï ôá ðéèáíÜ áðïôåëÝóìáôá åßíáé äýï (ð.÷. íáé - ü÷é, 0 – 1 ê.ô.ë.), ôüôå ç ðéèáíüôçôá m ãåãïíüôùí óå n äïêéìÝò, äßíåôáé áðü ôïí ôýðï ôçò äéùíõìéêÞò êáôáíïìÞò :


,üðïõ p ç ðéèáíüôçôá íá Ý÷ïõìå ôï ãåãïíüò óå ìßá äïêéìÞ.





�











¢ñá, ï ðéèáíüôåñïò áñéèìüò ôùí ãåãïíüôùí, óå n äïêéìÝò, åßíáé:





<m> = np








¼ôáí n ( ¥ Ý÷ïõìå ôéò ðåñéðôþóåéò :





á) n ( ¥ êáé np = const.


¸÷ïõìå ôçí êáôáíïìÞ Poisson ìå ôýðï :





�











áñêåß, ëïéðüí, íá ãíùñßæïõìå, ðåéñáìáôéêÜ Þ èåùñçôéêÜ, ôï <m>.








â) n ( ¥ êáé p = const.


¸÷ïõìå ôçí êáíïíéêÞ êáôáíïìÞ Þ êáôáíïìÞ Gauss ìå ôýðï :
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, üðïõ ó ç ìÝóç ôåôñáãùíéêÞ áðüêëéóç :
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S???? 1





*****Ó×ÇÌÁ ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ***





Óôï ðåßñáìá ÷ñçóéìïðïéïýíôáé ñáäéåíåñãÝò ðçãÝò (Ñ.Ð.) çëåêôñïíßùí ìéêñÞò Ýíôáóçò. ÓõãêåêñéìÝíá, óôï ðåßñáìÜ ìáò ÷ñçóéìïðïéÞèçêå Óôñüíôéï. Ï ðáñáêÜôù ÐÉÍÁÊÁÓ 1 óõãêåíôñþíåé ôá ÷áñáêôçñéóôéêÜ ôùí ðéï óõíçèéóìÝíùí, ãéá ôï ðåßñáìá, éóïôüðùí.





ÐÉÍÁÊÁÓ 1


*****Ó×ÇÌÁ ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ***








Ç ðåéñáìáôéêÞ äéÜôáîç ðåñéëáìâÜíåé, åðßóçò, áðáñéèìçôÞ Geiger - Müller (G.M), ôï çëåêôñéêü ôïõ óýóôçìá (Ç.Ó.), Ýíáí áõôüìáôï ÷ñïíïäéáêüðôç êé Ýíá ÷ñïíüìåôñï.  





Ï áðáñéèìçôÞò áðïôåëåßôáé áðü ìåôáëëéêü êýëéíäñï Ê (Ó×ÇÌÁ 1) ãåìÜôï ìå åõãåíÝò áÝñéï. Óôïí Üîïíá ôïõ êõëßíäñïõ äéÝñ÷åôáé ëåðôü ìåôáëëéêü óýñìá Í. Ï ìåôñçôÞò ðåñéÝ÷åé êýêëùìá RC (Ó×ÇÌÁ 2), ìå ôï ïðïßï êüâåôáé ç çëåêôñéêÞ åêêÝíùóç ðïõ äçìéïõñãåßôáé áðü ôï éïíéóìÝíá Üôïìá.








 ??????S?








ÐÅÉÑÁÌÁ 1








O H/Y ôïõ åñãáóôçñßïõ, äßíåé ÐÉÍÁÊÁ ìå 100 ôõ÷áßåò ïìÜäåò, ç êÜèå ìßá áðü ôéò ïðïßåò ðåñéÝ÷åé 25 ìïíïøÞöéïõò áñéèìïýò. Åðßóçò, ï õðïëïãéóôÞò äßíåé êáé Ýíáí áñéèìü (ð.÷. óôçí ðåñßðôùóÞ ìáò ôï 5) êáé ðñÝðåé íá âñïýìå ðüóåò öïñÝò õðÜñ÷åé ï áñéèìüò áõôüò óôçí êÜèå ïìÜäá. ÈÝôïíôáò Íi ôïí áýîïíôá áñéèìü ôçò ïìÜäáò ðïõ åîåôÜæïõìå êáé m ôïí áñéèìü ôùí åðéôõ÷éþí, ó÷çìáôßæïõìå ôïí ÐÉÍÁÊÁ 2 :








??????S 2


















































*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***



































Ìðïñïýìå íá âñïýìå, áðü ôéò ðáñáðÜíù ôéìÝò, ôç ìÝóç ôéìÞ <m> êáèþò êáé ôçí áðüêëéóç ó ôùí ðåéñáìáôéêþí ôéìþí. ¸ôóé Ý÷ù :





<m> = 2,43


ó = 1,486





Ãíùñßæïõìå üôé ç èåùñçôéêÞ ðéèáíüôåñç ôéìÞ åéíáé <m> = np, Üñá <m> = 2,5. 


Ðáñáôçñïýìå üôé ç áðüêëéóç åßíáé ìéêñÞ ìåôáîý èåùñçôéêþí êáé ðåéñáìáôéêþí ôéìþí êáé ïöåßëåôáé óôï ãåãïíüò üôé ïé äïêéìÝò Þôáí ó÷åôéêÜ ëßãåò.





Åðßóçò, õðïëïãßæïíôáò ôéò åðéôõ÷ßåò óå êÜèå ïìÜäá, ìðïñïýìå íá ðñï÷ùñßóïõìå óôïí ÐÉÍÁÊÁ 3, üðïõ P(m) åßíáé ï áñéèìüò ôùí åðéôõ÷éþí.





??????S 3








*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***





























ÅðéðëÝïí, èá êáôáóêåõÜóïõìå ôï éóôüãñáììá P(m)/N = f(m) êáé óôï ßäéï ÷áñôß ôéò êáôáíïìÝò Gauss, Poisson, êáé ôç äéùíõìéêÞ. Ïé ôéìÝò ðïõ ó÷çìáôßæïõí áõôü ôï äéÜãñáììá ðáñïõóéÜæïíôáé óôïí ÐÉÍÁÊÁ 4:








??????S 4











*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***








Óôçí åðüìåíç óåëßäá ðáñïõóéÜæåôáé ç æçôïýìåíç ãñáöéêÞ ðáñÜóôáóç (Ó×ÇÌÁ 2).











�























*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***






















































































¼ðùò âëÝðïõìå, ïé èåùñçôéêÝò êáìðýëåò ðëçóéÜæïõí áñêåôÜ ôï ðåéñáìáôéêü éóôüãñáììá.





ÅðáíáëáìâÜíïõìå ôç äéáäéêáóßá ðáßñíïíôáò ôéò ïìÜäåò áíÜ 2 êáé áíÜ 4 êáé äçìéïõñãïýìå ãéá ôçí ðñþôç ðåñßðôùóç ôïõò ÐÉÍÁÊÅÓ 5 & 6 êáé ãéá ôç äåýôåñç, ôïõò 7 & 8.





??????S 5











*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***











??????S 6








*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***





Ãéá ôéò 4 ïìÜäåò ìáæß :





??????S 7


*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***








??????S 8








*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***








Ïé ìÝóåò ôéìÝò êáé ðÜëé äåí áðÝ÷ïõí áðü ôéò èåùñçôéêÝò, ðïõ åßíáé 5 êáé 10 ãéá 2 êáé 4 ïìÜäåò áíôßóôïé÷á. Óôïí ÐÉÍÁÊÁ 9 Ý÷ïõìå ôéò ìÝóåò ðåéñáìáôéêÝò ôéìÝò êáèþò êáé ôéò áðïêëßóåéò.





??????S 9


�














ÊÜíïõìå ðÜëé ôá éóôïãñÜììáôá, üðùò ðñßí, êáé ôïõò áíôßóôïé÷ïõò ÐÉÍÁÊÅÓ (2 ÏìÜäåò : ÐÉÍÁÊÁÓ 10, Ó×ÇÌÁ 3  -  4 ÏìÜäåò : ÐÉÍÁÊÁÓ 11, Ó×ÇÌÁ 4).





??????S 10





*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***




















??????S 11





*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***




















Áêïëïõèïýí ôá Ó×ÇÌÁÔÁ :





�


*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***














*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***�











Ðáñáôçñïýìå üôé üóï ìåéþíïíôáé ïé ïìÜäåò, ôüóï ðéï ðïëý áðïêëßíåé ôï éóôüãñáììá áðü ôéò èåùñçôéêÝò êáìðýëåò. Áí åß÷áìå Üðåéñåò ïìÜäåò óôï ðåßñáìá, ôüôå èá ôáõôéæüôáí.











ÐÅÉÑÁÌÁ 2











Óôï ðåßñáìá áõôü, ñõèìßæïõìå ôçí ôÜóç óôï Ç.Ó. êáé ôïðïèåôïýìå ôç Ñ.Ð. óå ôÝôïéá áðüóôáóç áðü ôïí G.M., þóôå íá êáôáãñÜöïíôáé, ðåñßðïõ, 2 ìåôñÞóåéò áíÜ s. Ìå áõôüìáôï ÷ñïíïäéáêüðôç ìåôñÜìå ôïí áñéèìü ôùí ãåãïíüôùí óå 10s. Åêôåëïýìå ôç ìÝôñçóç 240 öïñÝò.





??????S 12








*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***








Èá ó÷åäéÜóïõìå ðÜëé éóôïãñÜììáôá, üðùò êáé óôï ÐÅÉÑÁÌÁ 1. ÁõôÞ ôç öïñÜ, ï Ç/Õ ìáò äßíåé Ýôïéìïõò ôïõò ÐÉÍÁÊÅÓ ìå ôéò êáôáíïìÝò Gauss êáé Poisson (ð.÷. ÐÉÍÁÊÁÓ 13). Åðßóçò, áíÜëïãá ìå ôï ðñïçãïýìåíï ÐÅÉÑÁÌÁ ï õðïëïãéóôÞò ïìáäïðïéåß ôéò ìåôñÞóåéò êáé õðïëïãßæåé ìåôñÞóåéò ãéá t = 20, 30, 40, 50 ,60). ÐáñáêÜôù (ÐÉÍÁÊÁÓ 13) ðáñïõóéÜæåôáé áõôü ðïõ äßíåé ï õðïëïãéóôÞò, þóôå íá ãßíïõí ôá äéáãñÜììáôá.





??????S 13





*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***








	Óôéò åðüìåíåò óåëßäåò ðáñáôßèåíôáé ôá äéáãñÜììáôá t = 10, 20, 30, 40, 50 ,60s (Ó×ÇÌÁÔÁ 5 - 10)





�








*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***

















�


*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***























*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***�




















*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***�

















*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***


�











*****ÁÖÁÉÑÅÈÇÊÅ ÃÉÁ ÅÎÏÉÊÏÍÏÌÉÓÇ ×ÙÑÏÕ – ÕÐÁÑ×ÅÉ ÓÔÏ ÁÍÔÉÓÔÏÉ×Ï ÁÑ×ÅÉÏ EXCEL***�





Áðü ôá ðñïçãïýìåíá äéáãñÜììáôá, ðáñáôçñïýìå üôé ãéá t = 10s êáé ßóùò êáé ãéá  t = 20s, ôá éóôïãñÜììáôá äåí áðÝ÷ïõí éäéáßôåñá áðü ôéò èåùñçôéêÝò êáìðýëåò. Áõôü óçìáßíåé ðùò 240, Þ êáé 120 äïêéìÝò åßíáé Ýíáò áñéèìüò ðïõ ìðïñåß íá ÷ñçóéìïðïéçèåß, þóôå íá åîá÷èïýí êÜðïéá óõìðåñÜóìáôá. ÁíôéèÝôùò, üóï ëéãüôåñåò åßíáé ïé äïêéìÝò (t > 30s), ôüóï ðéï ðïëý áðÝ÷ïõí ôá éóôïãñÜììáôá áðü ôéò êáìðýëåò.








ÐÅÉÑÁÌÁ 3








¸óôù p = 2 ãåãïíüôá/s.


Ôüôå, ç ðéèáíüôçôá íá ðÜñïõìå k ãåãïíüôá óå ÷ñüíï t.





Ð(ê,t) = e�EMBED Equation.3���*�EMBED Equation.3���





ç ðéèáíüôçôá íá ðÜñïõìå Í ãåãïíüôá óå ÷ñüíï ìåôáîý 0 êáé t+dt. åßíáé :





 dPN  =�EMBED Equation.3���





Áðü ôá ðñïçãïýìåíá, Ý÷ïõìå :





dPN = e�EMBED Equation.3���*�EMBED Equation.3���


,üðïõ åßíáé:


fÍ(t) = e�EMBED Equation.3���*�EMBED Equation.3���.





ç óõíÜñôçóç Ý÷åé ìÝãéóôï ãéá :


t0 = (N-1)/p





ï ìÝóïò ÷ñüíïò êáôáãñáöÞò Í ãåãïíüôùí, åßíáé :





<t> =�EMBED Equation.3���


Ôï p õðïëïãßæåôáé :


p = N/<tN> 





 <tN>=�EMBED Equation.3���





×ñçóéìïðïéïýìå ôç óõóêåõÞ ôïõ ÐÅÉÑÁÌÁÔÏÓ 2, ÷ùñßò ôïí áõôüìáôï äéáêüðôç, Ìå ôç âïÞèåéá ÷ñïíïìÝôñïõ ìåôñÜìå ôï äéÜóôçìá ðïõ ìåóïëáâåß ãéá 16 ìåôñÞóåéò, êáôáãñÜöïõìå ôç ìÝôñçóç êáé åðáíáëáìâÜíïõìå, óõíïëéêÜ 200 öïñÝò. Ôá áðïôåëÝóìáôá äéáêñßíïíôáé óôïí ÐÉÍÁÊÁ 14.
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?????? S????S???O? ???????O? ?? ?? ???T??? ????????G?? ??G?S ??? ?????T???? GEIGER - MÜLLER.








�EMBED Equation.3���





�EMBED Equation.3���





�EMBED Equation.3���





�EMBED Equation.3���





S???? 2





�
2 ÏìÜäåò�
4 ÏìÜäåò�
�
<m>�
4,86�
9,72�
�
ó�
1,873663�
2,836077�
�






S???? 3





S???? 4





S???? 5





S???? 6





S???? 7





S???? 8





S???? 9





S???? 10











