Measuring the Mass of a New Particles from LHC
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So our problem is to determine the masses of some

supersymmetric particles that created during the leV scale
collision of electron-positron or proton-proton in LHC.
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Then we have next result.
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L et's check second vertex.

- Conserved guantities
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Also, problem #2 can be solved by similar method.
T you choose your coordinate as a rest frame of
neutralino, it I1s much easier to calculate.
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Assume that we have an electron-positron colliding system of
known center of momentum energy.

> ® <

Center of momentum

Ecm

Physicists expect that
they create a pair of supersymmetric partner of muon,
the anti-muon pair.
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S0, after we get the momentum of muon
N rest smuon frame, we have to boost back 1t

to our original center of momentum coordinate system
of electron-positron.
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collision, there exists various ways to

&







In PP collision, there exists various ways to produce

SMuoN palr.  For many cases, but, there 1s no way to know

the total energy of the collision.
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In this situation, how can
we decide the mass of
smuon pair?
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We know A, but don't know B, X
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Here, B (= Ey, ) is missing information.(" )
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We suggest a statistical method.
Instead of solving A+B=X, we try to solve,

B < B>=< X > =~ A
In our problem, smuon mass Is unknown parameter.
B~ +F, =

Remember that, superpartners were introduced
because of anomalies of Higgs mechanism.
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50, to make the problem easier; assume that
there are only three kinds of particles or sparticles (A,B,X)
in collision.

.e. suppose another decays or productions are
can be measured
S
can be calculated.
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