Mass of Z Activity









One possibility: A neutral particle (Z boson, for
example) is produced - decays to 2 muons
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The more general version of E=mc?...




For each event - mass (of decayed particle) is
calculated...

e cCisa
constant...the
speed of light

e pis the total
(vector sum) of the
momentum from
the two muons

e E is the total
energy of the two
muons




About the units... “back of the envelope’-style

o Srr




CMS: Z - np events for 2-dimensional analysis




How do we find total energy (E) of the two muons?

CMS: Z = up events for 2-dimensional analysis

' Scalar addition — Run 148031 Event 267892947
yeah, it's that
easy 42.4Gev/s

But wait...aren’t //;‘\ |
these momentum e
measurements???

o
x

1 \
»
| /49.7 GeV/c I




CMS: Z - pp events for 2-dimensional analysis
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Finding the energy i
of each muon...A side note for those who /

/ \
p 49.7 GeV/c J

A 1
jo—

are interested... == |

In the diagram at the top of this page, one of the muons has a momentum of 49.7 GeV/c and an energy of 49.7 GeV. Some wonder why

It is because the muon obeys
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The momentum of this muon is 49.7 GeV/c and the muon mass is about 106 MeV/c2 or 0.106 GeV/c?. Plug it in:
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When we take the square root of both sides, we get right back to the same number with slightly different units:
49.7 GeV. (This works well for particles of very small mass.)



How do we find total momentum (p) of the two
m u O n S? CMS: Z - up events for 2-dimensional analysis

Run 148031 Event 267892947

e Vector addition!
o Add the vectors

to to get the /// <
total /S
momentum

/‘ 49.7 GeV/c l




Back to this...For each event - mass (of decayed
particle) is calculated...

e cCisa
constant...the
speed of light

e pis the total
(vector sum) of the
momentum from
the two muons

e E is the total
energy of the two
muons




