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We will take the z-distribution of the neutron beam to have support over +5 mm, with uniform probability over this
range. We can describe the distribution via a "top-hat" function. The measured intensity is then integrated over this

distribution.

M6O[qg , a_ ] := Integrate|[Tr[Ezp . res6[g,z,al])],{(z,-0.5,0.5)}]

e Problem 19:

Define a density matrix for fixed g and averaged over z. What is the purity of this density matrix?

M6O[q, a]

0.5 Sinla 0.5gq) + Sin(a + 0.5 q)
. 2 g

Note that the g dependence is a sinc function (the Fourier transform of a top-hat function).

Plot3D[M60[g, a], {a, O, 2x}, {a, O, 20},

{AxesLabel » { "phase (Radians)", "g", "O-beam intensity"}, PlotRange —+» {0, 1}}]
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Note that the g dependence is a sinc function (the Fourier transform of a top-hat function).

PlotaD[MGO['ir "]r {"r OI 27"}7 {'1! 0! 20}7
(AxeBLabe.l —» { "ph.lr.‘c' (Radians) ", “l.{", "O-beam iul,l‘u.'.'l!,y"}, PlotRange —r (O, 1} }] *r

O —beam mtensity

054
0.0
phase (Radians) ' v
o =70
M6H [g , a_] := Integrate[Tr[Ezm . res6[g,z,a]],{(z2,-0.5,0.5}]
M6H[q, a]
0.5gq+0.58in(a-0.5¢g)] - 0.58in([a+ 0.5 q] ;

150% » | & » -

Pirsa: 14030031 Page 13/13



