
𝐸! = 𝐸" + 𝐸#	
 

𝐸" =
1
2𝑚𝑣

$	[𝐽𝑜𝑢𝑙𝑒]	, 1𝑘𝑔
𝑚$

𝑠$ 5 ,
[𝑁𝑚]	

 
𝐸# = 𝑚𝑔ℎ	
 

𝜌 = 𝑚𝑣	 9𝑘𝑔
𝑚
𝑠 :	

 

𝐸 =
𝐹
𝑞 	=

𝑁
𝐶?	

 
𝐵 = 𝑞𝐸	[𝑇𝑒𝑠𝑙𝑎] 
 
Valores predeterminados 
 

𝜇% = 4𝜋 × 10&' 	=
𝑇𝑚
𝐴 ?	

 

ℰ% = 8.85 × 10&($ 	1
𝐶𝑜𝑏$

𝑁𝑚$5	

 

𝐶 = 	
1

N𝜇%ℰ%
= 300 × 10) 	𝑚 𝑠⁄ = 3 × 10* 	𝑚 𝑠⁄ 	(𝑣𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑	𝑑𝑒	𝑙𝑎	𝑙𝑢𝑧)	

 
|𝐸|
|𝐵| = 𝐶 = 3 × 10* 	𝑚 𝑠⁄ 	

 

𝜆 = 	
[𝑚𝑚]
× 10&+ 	 ,

[𝜇𝑚]
× 10&) 	 ,

[𝑛𝑚]
× 10&, 	 ,

[𝑝𝑚]
× 10&($		

 
1Å = 1 × 10&(%𝑚 
	

𝑓 = 	 [𝐻𝑧]	, [𝑠&(]	, =
𝑐𝑖𝑐𝑙𝑜𝑠
𝑠 ?	 ,

[𝑀𝐻𝑧]
× 10) 	 ,

[𝐺𝐻𝑧]
× 10,  

	
𝑚𝑒& = 9.11 × 10&+(𝑘𝑔	; 	𝑚𝑒- = 𝑚𝑒% = 1.67 × 10&$'𝑘𝑔 
 
ℎ = 6.63 × 10&+.	[𝐽 ∗ 𝑠]	(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑒	𝑑𝑒	𝑃𝑙𝑎𝑛𝑐𝑘) 
 
W (eV) 
 

Cs = 1.9 Ca = 2.9 Pb = 4.14 Fe = 4.5 C = 4.8  Ni = 5 
K =2.1 U = 3.6 Ag = 4.3 Hg = 4.5 Si = 4.8 Pt = 6.35 
Na = 2.3 Al = 4.08 Zn = 4.31 Cu = 4.7 Co = 5  



Radiación del cuerpo negro 
 
𝐸/ = 𝑛ℎ𝑓 
 
𝐿𝑒𝑦	𝑑𝑒	𝑆𝑡𝑒𝑝ℎ𝑎𝑛 − 𝐵𝑜𝑙𝑡𝑧𝑚𝑎𝑛	
 

𝑃 = 	𝜎𝑇.	; 	𝜎 = 5.67 × 10&* 	=
𝑊

𝑚$𝐾.? 
	
𝐿𝑒𝑦	𝑑𝑒	𝑊𝑖𝑒𝑛 
	
𝜆012	𝑇 = 2.898 × 10&+	𝑚𝐾	; 𝐾 = 	℃ + 273	
 
1𝑒𝑉 = 1. .6 × 10&(,	[𝐽] 
 
Efecto fotoeléctrico 
	
𝑓	 ≥ 	 10(3	𝐻𝑧	(𝑎𝑏𝑎𝑗𝑜	𝑑𝑒	𝑒𝑠𝑡𝑎	𝑓𝑟𝑒𝑐𝑢𝑒𝑛𝑐𝑖𝑎	𝑛𝑜	ℎ𝑎𝑦	𝑒𝑓𝑒𝑐𝑡𝑜	𝑓𝑜𝑡𝑜𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑜)	
 

𝐼456 =	
𝑊
𝑚$ 	 ; 	𝐸" =	

1
2𝑚𝑣

$ 	> 𝑒𝑉%	
 

𝑒𝑉% =	𝐸" 	u
𝑒𝑉% = 𝐸 −𝑊
𝐸" = 𝐸 −𝑊 	; 𝐸 = 	

ℎ𝑐
𝜆 = 	

1240𝑒𝑉𝑛𝑚
𝜆 	; 	𝐸" =	

1
2𝑚𝑣

$ 	→ 𝑣 = 	w
2𝐸"
𝑚 	

 

𝑊 = ℎ𝑓%	; 	𝑓% =	
𝑐
𝜆%
	 ;𝑊 = 	

ℎ𝑐
𝜆%

 

 

#𝑓𝑜𝑡𝑜𝑛𝑒𝑠 = 	
𝐼456
𝐸 	y

𝑊𝑎𝑡𝑡𝑠
𝑚$

𝐽

z	 , =
𝑓𝑜𝑡𝑜𝑛𝑒𝑠
𝑠𝑚$ ?	

 

#𝑓𝑜𝑡𝑜𝑛𝑒𝑠 = 	
𝑃
𝐸 	=

𝑊𝑎𝑡𝑡𝑠
𝐽 ?	 , =

𝑓𝑜𝑡𝑜𝑛𝑒𝑠
𝑠 ? 

 
Rayos X o Rayos Röutgen 
 

𝑓 = 	
𝑐

𝜆07/
	 ; 	𝜆07/ =	

𝑐
𝑓 	; 	𝜆07/ =

(30𝑛𝑚, 0.03𝑛𝑚) 

	

𝐸 = ℎ𝑓012	; ℎ𝑓012 =	𝐸" = 𝑒𝑉$	; 	
ℎ𝑐
𝜆07/

= 𝑒𝑉$ 

 
 



Efecto Compton 
	

𝐸7 =	
ℎ𝑐
𝜆7
= ℎ𝑓7	; 	𝜌 = 	

ℎ
𝜆7
		

 

𝐸8 =	
ℎ𝑐
𝜆8
= ℎ𝑓8	; 	𝜌 = 	

ℎ
𝜆8

 

	

∆𝜆 = 	 𝜆8 −	𝜆7	; 	𝜆8 −	𝜆7 =	
ℎ
𝑚𝑐	

(1 − cos 𝜃) 

	

𝜃	 �
𝜃 = 0°	 → 	∆𝜆 = 0

										𝜃 = 90°	 → 	∆𝜆 = 	𝜆" 	 ↑↓
						𝜃 = 180°	 → 	∆𝜆 = 2𝜆"

	

 
𝐸7 +𝑚𝑐$ =	𝐸8 +𝑚𝑐$ +	𝐸"  
	

𝐸 = 	
𝑚𝑐$

�1 −	𝑣
$

𝑐$

 

	
�𝑃𝑥 	→ 𝑃7 = 	𝑃𝑠 cos 𝜃 + 	𝑃𝑒̅ cos𝜙	
 

�𝑃𝑠 sin 𝜃 − 𝑃𝑒 sin𝜙	
 

𝜌𝑒 cos𝜙 = 	𝜌𝑖 − 𝑃𝑠 cos 𝜃 	; 	𝜌𝑒 = 	
𝜌𝑖 − 	𝜌𝑒 cos 𝜃

cos𝜙 	

 

𝜌𝑠 sin 𝜃 = 	 �
𝜌𝑖 − 	𝜌𝑠 cos 𝜃

cos𝜙 � sin𝜙	; 	
cos 𝜃
cos𝜙 = 	 tan𝜙 

	
∴ 	𝜌 sin 𝜃 = (𝜌𝑖 − 𝜌𝑠 cos 𝜃) tan𝜙	
 

𝑃𝑜𝑟	𝑙𝑜	𝑞𝑢𝑒:	
𝜌𝑠 sin 𝜃

𝜌𝑖 − 	𝜌𝑠 cos 𝜃 = 	 tan𝜙	; 	

ℎ
𝜆8
sin 𝜃

ℎ
𝜆7
−	 ℎ𝜆8

cos 𝜃
= 	 tan𝜙	

 

(𝜆7𝜆8)
ℎ
𝜆8
sin 𝜃

ℎ𝜆8 − ℎ𝜆7 cos 𝜃
= 	 tan𝜙	

 

𝐴𝑛𝑔𝑢𝑙𝑜	𝑑𝑒𝑙	𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛:	
𝜆7 sin 𝜃

𝜆8 −	𝜆7 cos 𝜃
= 	 tan𝜙 


