¢ “on neutrino [v 8) and 2 mucn neutrino Iyﬂ) are possible neutrino states produced in an

peruuant, These states are linear combinations of eigenstates of the Hamiltonian:

|v,)=cos8|v,)+sind| vz)

|v#) =~sind|v, ) +cosf|v,)

Hlvl)=\jpzcz+m12c‘ Vl)=E1|vI)
H]vz)—w/p ¢t +m,’c lV1>=EIIV2)

_ Iﬁitially; a lyﬂ) was produced. Assuming neutrinos are moving at the speed of light, what is the

where:

probability of detecting 2 |v, } after traveling a distance L?

We are given that I W 0) = IV ) thus the time evolution of this state yfelds:
~ift —iEt ~ifigt
lplt) =¢ * |w(0))=—sinfe * |»)+coste * |v2)
The probabihty of finding v, } is given by

PO)=[v. v

{v, |y/(.f)) (cost? (v, |+ siné Vz) —sméle A Ivl)+cos&~%ilvz)}

-smﬁcosé{e Ao )
Bt B By ﬂ)

Pi)=|v. |w(r))} = sin? Ocos? 9( A e fet —e?

#(E-E;) —#{E,—5,)
= sin’ 9005’6{1—3 Ao B +1]

vt 5321

~ Using the approximation c=L/t yields t=L/c. Furthermore,

.3 2.2
E-E=pd 1+25 _ 1428
& p’

can be simplified using the binomial expansion. '-._
" mzzcz}_ AAm?
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Thus, the probability of finding an electron nevtrino is:

2
P(t)=2sin? Bcos? 6| 1~co Le Am
2hp
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