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Rationale

1. Detecting short-lived particle by studying less massive particles that come out of high-

o
)

energy collisions.
2. “Peak” into a proton. What are its properties, otherwise unobservable ?
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Background Theory
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Equation | : my(N *)+ KE(e "initial) = my(A") + KE(e “final) = my(N ")+ my(n )+ KE(n )+ KE(e final)
= my(A") =my(N ")+ KE(e initial)— KE(e final),

= my(A")=my(N ") +my(n *)+ KE(n ), where my(n *)+KE(n ") gives the total energy of n *.

Equation 2 : p(e "initial) = p(n ")+ p(e final)

Hypothesis i




Latest Update:

Energy gained by p*during inelastic scattering = x — y GeV

, where x = initial energy of electron in GeV and y = final energy of electron in GeV

As aresult,p™ gainsm(?) — 0.938 GeVC 20f mass 0

, Where m(? ) = rest mass of particle created in GeVC™2,
and 0.938 = rest mass of proton in GeVC™2.

KE gained by ?7=x—y —m(?) + 0.938 GeV

As relativistic KE of 7= m(?)C%*(y — 1), where y = =and C =1,
m?(?)
2)= |1— ' -1
V() \] (x—y+0938)2

J



Now,

KE + m(?)C?
p() = B )

m?(?)

~ (x—y+0.938)2

p?)=(x—y+ 0.938)‘]1

, where p(? ) = momentum of particle created in GeVC™1.

Solving for m(?7 ) gives:

m(?) = /(x—y + 0.938)2 — p?(?)




Using the law of conservation of momentum,

—Bsin® a — PfcosB

sing P() = cosd

p(?) =

, where f = final momentum of the electron in GeVC™1, 8 = angle of deflected electron, ¢ =
angle of particle created, and « = initial momentum of the electron in GeVC™1.

Hence equating the expressions for p(?) gives

= reta ( —Psinb )
¢ = arctan a — BcosBO
And hence
—PsinB
p(?) =- o (—Bﬂnﬂ)
sin [arc " &= Bcosd ]




Finally,

—Bsind |
sin [arctan (ﬂ)]

a — [BcosH

m(?) = |(x—y+0.938)% —

\

So, measuring x, y, o, B, and 0 of the electron gives us the rest mass of the particle created.

If m(?) = 1.232GeVC~2, we have found A* 1232 baryon!
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I: Electron beam shaft 6: Scintillator (trigger mechanism)
2: Collimator 7: Two pairs of MicroMegas detectors
3: Electron beam trajectory 8: PCMAG
4: Lead panel (proton source) 9: Lead crystal calorimeter

5: Pi-plus projected trajectory
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