
!"#$%&$$ $ $$$$$$'( )* (*+), $
-."/01$2"#3&456786069:6;&$ $<==/>6$!#&71$?&$@ABC.$D#>"E/#F1$G/H59$I#..#F$

J6>E/#F$%65K/E61$2EEC1((333:#>=:56786069:6;&(L2"#3&(>26.M"($ ) $

!"#$%&'%()"*+,- .%/*-0."##1 %&%

N&"FE/O"E/#FP$Q2#E#606>E7/>$-==6>E$"F;$G#27$RE#.%

2.#34+%#54,16*7.8%

! 𝑷 =
!"

𝝀
    !      ! !

!

!
        !  𝑬! ! 𝑬𝑲 ! 𝝓!!!!!!!!! ! !

!

!
! ! !   !  !!!! ! ! ! !

! !

𝑛!   ! = 𝟑. !! ×𝟏𝟎! !! !! ! !
$

    ! ! 𝟔! !" ! !" ! !" !! !! !!!! ! ! !"#$%$%! !! ! ! ! !!!"# ! !! ! !"# ! !" ! !" !! !!!! ! ! ! . !" ! !" ! 𝟑𝟏  𝒌𝒈%

%

!"#$%&'($)*

+, -..(/*0&12%*34$*$2&(#*'(*4*5406&"/*$"7846#,*9&00*#0#6%7'($*:#*#;#6%#<=*>8*$'?*324%*&$*%2#*
/4@&/"/*$A##<*'8*%2#*#0#6%7'(=*! !" = 𝟏! !"#$ *

𝝓 𝑪𝒂 = 𝟏.𝟖𝟕𝒆𝑽 ! ! ! !" ! ! ! !"# ! !" ! !" ! ! ! !! ×𝟏𝟎!𝟏𝟗  𝑱	  

𝑬𝑷 =
𝒉𝒄
!

!
! !𝟔𝟑×𝟏𝟎!𝟑𝟒!! !! ! !! ! !" !

! ! !! ! !" ! ! ! ! ! !" ×𝟏𝟎! !" ! ! !! !" *

Electron will not be ejected.  

 

 

 

B, 924%*&8*%2#*34C#0#(1%2*'8*%2#*&(6&<#(%*0&12%*&$*D..(/=*

! ! !
!"

!
!

! ! !" ! !" ! !" !! !! ! !! ! !" !

! ! !! ! !" ! ! ! ! ! !" ! !" ! !" ! ! !! !" *

E0#6%7'(*3&00*:#*#;#6%#<,*

! ! ! 𝑬𝒑 − 𝝓 = 𝟒.𝟗𝟕×!" ! !" ! !! ! !! ! !" ! !" ! ! !𝟗𝟕! 𝟏𝟎! 𝟏𝟗𝑱	  

𝓿 =
𝟐  𝑬𝒌
𝒎!

=
𝟐×𝟏.𝟗𝟕×𝟏𝟎!𝟏𝟗

! ! !" ! !" !!" ! ! ! !" ! !" ! !! !! ! ! *



!"#$%&$$ $ $$$$$$'( )* (*+), $
-."/01$2"#3&456786069:6;&$ $<==/>6$!#&71$?&$@ABC.$D#>"E/#F1$G/H59$I#..#F$

J6>E/#F$%65K/E61$2EEC1((333:#>=:56786069:6;&(L2"#3&(>26.M"($ *$

F, G'0C#*%2#*8'00'3&(1*A7':0#/*466'7<&(1*%2#*H'27I$*/'<#0)*

*
J*2K<7'1#(*4%'/*34$*&(&%&400K*4%*$'/#*"(L('3(*#(#71K*0#C#0*(+,*M2#*2K<7'1#(*4%'/*4:$'7:#<*4*
A2'%'(*3&%2*34C#0#(1%2*'8*DFD(/?*4(<*3#(%*%'*4*2&12#7*#(#71K*$%4%#*(F,*>%*%2#(*3#(%*%27'"12*B*
%74($&%&'($*4(<*#/&%$*%3'*A2'%'($,*M2#*$#6'(<*A2'%'(*34$*7#<,*N&(<*%2#*34C#0#(1%2*'8*%2#*8&7$%*
A2'%'(*4(<*%2#*$#6'(<*A2'%'(*34$*7#<,*N&(<*%2#*#(#71K*0#C#0$*(+?*(B?*(F?*4(<*%2#*34C#0#(1%2*'8*
%2#*A2'%'($,*

N&7$%*('%*%24%*O+*&$*3&%2*&(*%2#*P&$&:0#*$A#6%7"/?*32&62*/#4($*%24%*&%*:#0'(1$*%'*%2#*H40/#7*$#7&#$,*(+QB,**

!

𝝀𝟏
! ! ∞(

1
𝑛!!

−
1
𝑛!!

)	  

𝟏
!"! ! !" ! ! !

! !"#$%$%! !! ! (
!

! ! !
!

! !!
)	  

! ! ! !  

! ! !!"#   𝑏𝑒!! !!" !! ! ! ! 𝑒𝑛!! ! ! ! ! ! ! ! !"! !" ! ! ! !" ! !!" !!"# !*

!

! !
! ! ! !

!

! !
! !

!

! !
! ! 	  

! ! ! !"#"$% *

*
D, 9'"0<*K'"*#@A#6%*4*A2'%'(*3&%2*34C#("/:#7*'8*F....*6/R+*%'*:#*4:$'7:#<*:K*4*2K<7'1#(*4%'/*

4%*17'"(<*$%4%#=*
M2#*#(#71K*%74($&%&'(*'8*17'"(<*$%4%#*%'*#@6&%#<*$%4%#*&$*

! ! ! !
!

! ! !
!

! ! ! !""#$%% ! ! ! ! 𝟖𝟐𝟐𝟕𝟓𝒄𝒎!𝟏	  

!"#$ !𝒕𝒉𝒆  𝒑𝒉𝒐𝒕𝒐𝒏  𝒅𝒐𝒆𝒔  𝒏𝒐𝒕  𝒉𝒂𝒗𝒆  𝒆𝒏𝒐𝒖𝒈𝒉  𝒆𝒏𝒆𝒓𝒈𝒚  𝒕𝒐  𝒆𝒙𝒄𝒊𝒕𝒆  𝒕𝒉𝒆  𝒉𝒚𝒅𝒓𝒐𝒈𝒆𝒏  𝒂𝒕𝒐𝒎.*


