
A Parity Violation Transmission Experiment
for Undergraduate Laboratories

By Levi Kennel

Dept. of Physics

Houghton University

One Willard Avenue,

Houghton, NY 14744



What is a Parity Transformation?

x

z

y

z

y

x

z

y

x

Rotate 
180o 

about 
y-axis

Original Mirror Transformation Parity Transformation 
(each axis inverted)

mirror

1



Previous Beliefs
“I do not believe that the Lord is a weak left-hander, and 
I am ready to bet a very large sum that the experiments 
will give symmetric results.” – Wolfgang Pauli
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Lee and Yang: Pioneers of Parity Violation
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Chien Shiung Wu: The First Parity Violation Experiment
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The First Parity 
Violation 
Experiment
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Wu’s 
Experimental 
Data
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Houghton University Experiment

Copper Coil

Iron Core

Silicon Detector

60Co Source
𝛾

𝛽

NaI Detector
Mirror

𝛾 𝛾

7



60Co Energy Level Diagram
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Spins and 
Directions

𝑒−

ഥ𝓋𝑒

60𝐶𝑜

𝛾

𝜷 𝒊𝒏 𝒅𝒊𝒓𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝟔𝟎𝑪𝒐 𝒔𝒑𝒊𝒏 𝜷 𝒊𝒏 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒅𝒊𝒓𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝟔𝟎𝑪𝒐 𝒔𝒑𝒊𝒏

𝑒−

ഥ𝓋𝑒

𝛾

𝑚𝑜𝑚. 𝑚𝑜𝑚.𝑠𝑝𝑖𝑛 𝑠𝑝𝑖𝑛

60𝐶𝑜
𝑛𝑜𝑡𝑒 𝑡ℎ𝑎𝑡 𝑠𝑝𝑖𝑛𝑠 𝑎𝑟𝑒
𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒 𝑎𝑛𝑑
𝑚𝑢𝑠𝑡 𝑏𝑒 𝑖𝑛 𝑠𝑎𝑚𝑒
𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑠 60𝐶𝑜

𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑟
𝑝𝑜𝑙𝑎𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛

𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑟
𝑝𝑜𝑙𝑎𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛
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Asymmetry 
Predictions
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Current 
Status 
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