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Worksheet 3:

Ghost particles — the solution to the puzzle?

In the video “Neutrinos (2016)”, physicist and Nobel laureate Rudolf MoRbauer
explains the problems physicists had with the experimental results of beta decay
up to 1930.

a) Reflect on M6Rbauer’s most important statements and explain why the introduction of a
“ghost particle” by Wolfgang Pauli was suddenly able to solve the need for an explana-
tion.

Wolfgang Pauli was not quite sure of his daring hypothesis at first and wrote a letter to the
physicist Lise Meitner and other colleagues. The letter became famous not just for its phys-
ics-related content but also for the humorous style in which Pauli had written it.

Read Pauli’s letter at: http://microboone-docdb.fnal.gov/cgi-
bin/RetrieveFile?docid=953;filename=pauli%20letter1930.pdf

b) Read the letter and use the video to find out which of Pauli’s statements about the char-
acteristics of neutrinos are correct or incorrect from today’s point of view. You should
focus on the mass and the ionizing effect (interaction with matter) of the neutrino.
When reading the letter, please note: Pauli initially referred to the neutrino as the neu-
tron. It was renamed neutrino (“small neutron”) in 1934 by Enrico Fermi because the
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“real” neutron was discovered shortly after Pauli’s postulation of the ghost particle.

c) American physicists Frederick Reines and Clyde L. Cowan provided the first evidence of
neutrinos in 1956. It was not until 1995 that Reines received the Nobel Prize in Physics
for the joint research on the neutrino — his colleague had already died in 1974. The ex-
periment of the two scientists is mentioned in the video “Neutrinos” but it is not elabo-
rated on in detail.

Look on the Internet to find out which basic idea was the basis for Reines and Cowan’s
experiment and how they found evidence of neutrinos. Write down the essential facts.
Tip: A good online source for this is: http://t2k-experiment.org/neutrinos/a-brief-history/

d) The video highlights the importance of neutrinos in astronomical research. In a few sen-
tences describe why these ghost particles are of particular interest in astronomy and
cosmology.

Photo credit: www.mediatheque.lindau-nobel.org/videos/36175/neutrinos-de
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