Unique RECTELLIPSE




2 RECTELLIPSE.nb

Display the RECTELLIPSE description of the beam aperture in MAD.

na- rectangl eEllipse[{a_, b_, c_, d_}, colr_]:=
{{Opacity[0], EdgeForm[colr], Rectangle[{-a, -b}, {a, b}]},
{colr, Circle[{0, 0}, {c, d}]1}}

na- rectangl eEllipse[{2, 1, 1.5, 1.8}, Red]

- aperturePlot[{a_, b_, c_, d_}]:=RegionPl ot [

2 2
X—2+d—2<1&&Abs[x] <a&&Abs[y] <b, {x, -4, 4}, {y, -4, 4},
c

Epi |l og » {Text [ToString[{a, b, c, d}], {0, 0}], rectangl eEl | i pse[
{a, b, ¢, d}, Directive[Thi ckness[0.005], Bl ue]]}]

we-  aperturePlot [{2, 1, 1.5, 1.8}]

4 ; ; ; ; ; ; ; ; ; ; ; ; ]
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RECTELLIPSE.nb

- Mani pul ate[
aperturePl ot [{a, b, c, d}], {{a, 1}, O, 4},
{{b, 1}, 0, 4}, {{c, 1}, 0, 4}, {{d, 1}, 0, 4}]
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How to define an unique RECTELLIPSE

RECTELLIPSE.nb

When the rectangle is entirely inside the ellipse, we want to take the cirumscribing ellipse. The corner of the rectangle lies
on this but this does not specify it uniquely. However clearly ¢ > a and d > b. As an additional constraint, we can take the

ellipse of smallest area

a2 b2
Solve| — + — ==1, d]
CZ
bc
wcd /. d->
a2 +c2
bc2
D[ —— ]
a2 +c?
bc3 2bc
Solve[- X + X
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(-a ) o 2
bc
d//. {d->
-a? +c?

The other cases can be figured out and we can write down the definition of the unigueRECTELLIPSE function:
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ner-  uni QUeRECTELLI PSE[{a_, b_, c_, d_}1:=Abs [Pi ecew se[
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RECTELLIPSE.nb

Another possibility would be to take the circumscribing circle

uni queRECTELLI PSE[{a_, b_, c_, d_}]:=Abs [Pi ecew se[

({fa b Vazoo?, Naap2}, 2.2 1),
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{{c, d, c, d}, Abs[Z] =188 Abs|
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{{c, b, c, d}, Abs[Z] = 18&Abs |

{{a, b, c, d}, True}}

/]

Express it in traditional notation

o= uni queRECTELLI PSE[{a, b, ¢, d}] // Tradi ti onal For m

Out[9]//TraditionalForm=

{a,b,\/?a,ﬁb} :2—Z+Z—isl
c.d, c d) HEEYAVHEE!
a.d,c d HEEYAVHEE!
(¢, b, c,dj HEEYAVHEE!
{a, b, c, d} True

Some examples:

miop-  uni queRECTELLI PSE[{1.1, 1, 1.5, 1.8}]

GuioE (1.1, 1, 1.55563, ﬁ}

iy~ uni qUeRECTELLI PSE[{-1.1, 1, 1.5, 1.8}]

guisE {11, 1, 1.55563, /2 |

Using this function we can compute whether two RECTELLIPSEs are equivalent.

2~ uni qUeRECTELLI PSE[{1, 1, 2, 2}] == uni queRECTELLI PSE[{1, 1, 3, 2}]

outf12]= True



6 RECTELLIPSE.nb

Another plot which shows the RECTELLIPSE components in blue and the unigueRECTELLIPSE components in red.

- aperturePlot2[{a_, b_, c_, d_}]1:=RegionPl ot [

2 2
X—2+;/—2<1&&Abs[x] <a&&Abs[y] <b, {x, -4, 4}, {y, -3, 3},
c

Pl ot Range -» {{-4, 4}, {-4, 4}}, Epilog- {
Text [ToString[{a, b, ¢, d}], {0, O.2}],
Text [ToString[uni queRECTELLI PSE[{a, b, ¢, d}]]1, {0, -0.2}1,
{rectangl eEl i pse[{a, b, c, d},
Directive[Thi ckness[0.01], Blue]]},
{rectangl eEl | i pse[uni queRECTELLI PSE[{a, b, c, d}],
Directive[Thi ckness[0.005], Red]]},
{Poi nt Si ze[0. 02], Blue, Point [{a, b}], Point [{c, d}]},
{Poi nt Si ze[0. 014], Red,
Poi nt [uni queRECTELLI PSE[{a, b, c, d}][[1;; 2111,
Poi nt [uni queRECTELLI PSE[{a, b, c, d}I[[3;; 4111}

)

- aperturePlot2[{1.1, 2., 1.5, 1.8}]

4
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o (1.1, 2., 15,18}
out[14]= {1.1,1.8,15, 1.8}
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RECTELLIPSE.nb

e~ Mani pul ate[aperturePlot2[{a, b, ¢, d}], {{a, 0}, O, 4},
{{b, 0}, O, 4}, {{c, 1}, O, 4}, {{d, 1}, O, 4}]
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out[15]=
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8 RECTELLIPSE.nb

Equivalence Classes
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RECTELLIPSE.nb

e~ Mani pul at e [Regi onPl ot [
{a, b, c, d} ==uni queRECTELLI PSE[{a, b, ¢, d}], {a, 0, 3},
{b, 0, 3}, Epilog- {Red, PointSize[0.015], Point [{c, d}]},
Pl ot Poi nts -» 407, {{c, 1.5}, 0, 3}, {{d, 1}, 0, 3}]
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RECTELLIPSE.nb
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Summary




