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Manipulate [W'ith [{k =27x/1},

(1-r)?

Plot[Abs[ v
. r

]2, {L, .12, 52}, PlotRange » {All, Au}]], (r, 0,1}, {1, .1, 1}]
-l+e

r
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nLight = 100; w0 = 1; dwratio = .1}
wlist = Table[RandomVariate[NormalDistribution[w®, dwratio«w0]] , nLight];

olist = Table[RandomVar'iate[NormalD'i stribution [¢0, deratio ¢0]] , nL-ight] ;
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Plot[1/nLight « Total[Table[Cos[wlist[[i]] t(x+olist[[i]]#)], {i, 1, nLight}]],
{t, 0, 40 7}, PlotRange » All]
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Here you can change o dynamically and see how that affects the coherence time.

Manipulate|

With[{wlist = Table[RandomVariate[NormalDistribution[w®, dwratio«w0]] , nLight] },

Plot[1/nLight « Total[Table[Cos[wlist[[i]] t], {1, 1, nLight}]],
{t, 0, 40 7}, PlotRange » Al1]], {{dwratio, .1, "o"}, .1, 1}]

*{

al |

{\AAAAAVAAxAAAxAAA/\AA/\I\
VzoVVV4(V V‘G()VV%,VVVSOVV\PW\

Net electric field as a function of time for different values of o

Table
W'ith%{wl'ist = Table[RandomVariate [NormalDistribution[w®, duratio = w@]] , nLight] },
Plot[1/nLight « Total[Table[Cos[wlist[[i]] t], {1, 1, nLight}]],
{t, 0, 497/ 10 /dwratio}, PlotRange » {{0, 40 7/ 10 / dwratio}, All},
ImageSize -» Medium, AxesLabel » {"Time", "Etota1"}]], {dwratio, {.1, .5, 1, 2, 5}}]
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Light intenity as a function of time for different values of o

Table[
With[{wl'ist = Table[RandomVariate[NormalDistribution[w0, dwratio«w@]] , nLight] },

Plot[Abs[l/nL'ight * Total[Table[Cos[wlist[[1]] t], {i, 1, nLight}] ]]2,
{t, 0, 407/ 30 /duwratio}, PlotRange -» {{0, 40 7/ 30 /dwratio}, All},
ImageSize -» Medium, PlotLegends - Placed[{"o=" <> ToString[dwratio]},

{Right, Center}], AxesLabel » {"Time", "Etota1"},
Epilog » {Arrowheads[.1], Thick, Red, Arrow[{{19 7 /30 /dwratio, .3},
{197/ 30 /dwratio, e}}]}]] , {dwratio, {.1, .5, 1, 2, 5}}]
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Here’s the list of the points indicated in the plots above which represent the coherence time. The follow-
ing plot shows how the coherence time decreases with widening the uncertainty range in frequency.

olist = {{.1, 20}, {.5, 4}, {1, 2}, {2, 1}, {5, .4}};
ListPlot[olist, Joined - True, AxesLabel » {"o", "Coehrence time"}]

Coehrence time

20

In a log log plot, it is clear that this is a power-law.
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ListLoglLogPlot [o'L'ist, Joined - True,
AxesLabel » {"o", "Coehrence time"}, PlotMarkers - {Automatic, 16}]

Coehrence time
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