Hexagonal
Mirror



When the hexagonal mirror was rotated by a small
angle(A0), the laser beam was parallel shifted(AZ).

Circumscribed circle

AZ =2 x~/3x L xsin(AH)



Block 1

tangent line 1

x=the distance of two tangent line
According to sine rule, we can find w.

Inscribed circle
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Block 2

x=the distance of two tangent line
According to sine rule, we can find y.

r: The radius of inscribed circle.
r will mention in the next page.

X _ y
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Block 3

Block 3: R is the radius of circumscribed circle.
R is equal to the side length of hexagonal mirror (L).




y+R/2 di g Gk Block 4

sin(30—A0)  sin(30+AH) ./‘
R-dl  d2 | \

sin(30+A0) sin(30—A0)
R-d2 d3

sin(30—A@) sin(30+A0)

According to the sine rule,
we can find d3.

Az = (d3—R/2+w)sin(30—A8H) L .
. Y+ R/2 (Block 2)



3
X 2 r
SiN(A0)  sing0—29)
2
X B W
sin(30—A0) sin(150+A79)
X _ y
sin(150 — A6) sin(30+A—9)
y+R/2  d1 %
sin(30—AQ0) sin(30+A0)
R—-dl1 d2
sin(30+A#d) sin(30—A0)
R-d2 d3

Sin(30—A0)  sin(30+ A0)

Substituting d3 and w
Into Az.

= Az =(d3—R/2+Ww)sin(30—A8)

d3



sin(30—A0)

V3Rsin(A0)sin(30 + A2¢9)

—d3=<R—-| R—
sin(30+ AQ)

- W=

2sin(180— A6 —30) cos(Azg)

V3R sin(A8)sin(150 + A2‘9)

2 cos(Azg) sin(30 — A0)

d3 and w Substituted intg

R sin(30+ AQ)
> X

+— :
2 sin(30—AQ0)

Az = (d3—R/2+w)sin(30 — A8)

Calculation A R=L
(next page)

Az =2+/3 Lsin(AB)

(R : Circumradius)



Calculation A

. . A® . . AO . .

e | sinz0-40) \/§Rsm(A9)sm(30+7) RJ|| sin(30+26) 3R sin(30+40) JéRsun(Ae)sun(so+7)sm(30+Ae)

sin(30+A0) 25in(180—A9—30)cos(A26) 21| sin(30-40) 2 sin(30-A0) 25in(150—A9)cos(A26)sin(BO—Ae)
\/§Rsin(A9)sin(150+A26)

W=

ZCos(Aze)sin(SO—AG)

Az=(d3-R/2+w)sin(30-A9)  Sypstituting d3 and w into Az.

: : AB (. : : A
3R sin(30+ A0) «/§Rsm(A9)sm(30+7 S|n(30+Ae)| \/§R3|n(A9)sm(150+7)

Az = (2= ~R+ 5 ~R/2+ 5 sin(30—A0)
2| sin(30- A0 2Bin(150-A0)E os(7 sin(30-A0) Zcos(zlsin(30—A6|

Az :3—Rsm(30+A6)——Rsm(30 A0)+ IRS'”ige){ in(30+ 22 )+3|n(150+—)} sin(30+%e)+sin(150+%e)=25in(30)cos(%e)
2 2c0S(— 5 )

Az:37R><2cos(30)sin(A9)+\/éRS'Zn(AO) = 3\/2§R sin(AB) + —\/_RS|2n A9)

Az = 2+/3Rsin(A0)

11



Square
Mirror



X y
= - e > =

= sin(135— A6) Sin(45+A9)
2

r: The radius of inscribed circle. > e —Ad)

‘ . AO
X r S|n(135+7)
1

sin(a6) sin(90—%9)

X

AZ

x=the distance of two tangent line
According to sine rule, we can find y and w. 13



r: the radius of inscribed circle.
R: the radius of circumscribed circle.
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/
AZ=[(y+L/2)tan(45°+A0)-L/2+w]sin(45- AD) b



rsin(A0) _ Xsin(45+A0/2) rsin(A0)sin(45+ A0/ 2) W_xsin(135+A6/2)_ rsin(A0)sin(45-A0/2)

A9 sin(135-A0) sin(90—A26)sin(135—A6) sin(45-49) sin(90—A;))8in(45—A9)

sin(90—7)

Substituting x, y and w into Az.
AZ =[(y+L/2)tan(45+A0)—L/2+w]sin(45-A0);(L/2=r)
The individual multiplication of each term.

rsin(A0)sin(45+A0/2) sin(45+ A0) rsin(A0)sin(45+ A0/ 2)

ytan(45+ A0)sin(45—-A0) = - Sin(45-A0))=—mM—MmM = ... (1)
sin(9O—A26)sin(135—A9) Pos(45+48) ] cos(Aze)
L/ 2tan( 45+ AO)sin( 45— A0) = p N4+ 40) e =75 (2)
CECIT Dereereeeeeeeeeeeeessssssssssssssssssssssssssssssenee e
— L/ 2SIN(45 = A0) = =T SIN(45 — AD ) eettiiiiiiie ettt ettt e e e e e e e s e e sttt e ettt e eeeeeeaaa s e et bbb et eeeaeeeaeeee e nnbrbrerraaaeeas (3)
wsin(45— AQ) = rSi”(Ae)AS(;”(45_Ae/2) Sin( 45— A0 )= rSi”(Ae)Si”(A“:_AG/Z) ................................................... (4)
sin(90—7)[sin(45—A6) cos(7)
(2)+(3):rsin(45+A0)—rSiN(45—A0) =T2C0S A5 SIN(AD )eeiiiiiiiiieiiitiie et e e enaeeeas (5)
(1)+(4): TSAO) a5+ A0 7 2) + sin(45— a0/ 2)) = TSMAO) 5 i a5 cos (29 ) = r2sin 45 SiN(AO ..o (6)
0 AO 2
005(7) 008(7)

(5)+(6):r2cos45sin(A0)+r2sin45sin(A0) = 2r sin( A6 )(cos 45+ sin45) = 2/2r sin(A0) (r : Inscribed circle radius)

AZ = 2-/2rsin(A0) =2Rsin(A0) (~/2r =R) (R : Circumradius );
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