24 5 Vol.24 ,No.5
2000 10 LASER TECHNOLOGY October ,2000

1.1

( , ,214036)

The study of dual beam scanning far-field by polygoy

Zhang Yixin, Chen Linhua
(Department of Computing Science and Information Communication ,
Wuxi Univerdgty of Light Industry ,Wuxi ,214036)

Abgtract : In this paper ,a ray-optics andyss is performed to invegtigate the asymmetry of dua
beam scanning fied produced by a rotating polygon. Some basc equationsof dua beam scan are derived ,
such as,the podtion vector for the incident point ,the scalar expresson for reflected ray ,scan pattern on
observation plane ect. The far-field asymmetry of the scanning fied has been discussed.
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( 1) Fg.1 The andyss diagram of dud beam scanning
optica path
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CR= Re/0¥9 - Re (1)
CD = Xo- R (2)
CE= CDtan(- 0,) =- (xo- RptafB, (3)
ED= CD/®, = (xo- Re)/00d, (4)
DRM : DMom$, - RMs(90° +8) = R/ 0d - xo (5)
DMsB, = RMsn(90° +8) (6)
(5) (6) , : DM = (Rg - xo009)/c0s@®, - 0) (7)
EM = ED + DM = (X0 - Rp)/ 09, + (Rg - xo008)/cos @ - 0)
xodr0,s@ + Re 0P, - cos@, - 6)
- co$ ,00s@, - 0) ©
PM = EMood), = xosrB drB +OCF)QSF(eoyo;9é)- wos@, - 6) )
M’ :
P'M = PM + oC = (Rpo®, + xodrBysrB)/c0s@, - 0) = xw
OP' = DMdB, = (Re - x0009)srB,/0s@, - 0) = yw (10)
MM = EMtaB, = Xosrﬂvsrﬂogﬁljgog?efv_'e?os(ev' O iab, = 2
1.2
P, oO0=FP, , 1
CSs-6S- oC = Ploos?- Re (12)
MQ="CS - PM (12)
(11) (9) (12) :
MQ = P/oos®- (Rroo®, + xosrB,srB)/cos@, - 0) (13)
M'N"= MN = oos¢nos(ze -0,) ooRsEgj?Ve;ozf(‘; V—S(;By) (14)
NS = MNsn(® -6,) + CP
(19 (10 ., NS= oozi;f(eze' _eé)y) . 2RanO(§)S(-296V_) e+y)xosne” (15)
1 , GNS
GSSn(90° - ¢- 8, + D) = NSSn(90° +6, - M) (16)
GSos(90° - ¢-0, + D) + NScos(90° +6, - B) = GN (17)
(15) (16) : GS= NSos(® -6,)/cs(B - ¢-0,) (18)
PSn(® -0, 2ResSn® -0 + xodrP,
~ ostoos(P - b - 8, os(B - ¢-6,) (19)
(15) ,(17) (18) :
GN = NS cos(® - 0))tg(¢+6,- D) +dn(D -6))
Pin¢sin(® -0,) 2Redn® -06,)dn® + xqdrB,sne (20)

~ ostoos(P - 8, cos(B - ¢-06,) os(D -0,)0s(P - ¢-80,)
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1 MG=MN- GN, (14) (20) MG,
_ P Recos@, - b + xosrB,Sn® - P
MG = ws(® - #-08,) °  ws@,-6)cos(D - ¢-0,) (21)
1 : GG' = MGoos(® -0,) + PM + Re
Cw _ PoOS(B® -6)) +2Resn@® - 0,)Snd + xedrP,Sn¢
(21) (9) . GG' = ws(® - 6, - % (22)

EU' = (CS - CEtan®) cos¥ cos® + 9
P- Re(cos® + taB,snd) + xetarb ,an¢

(11) (3) , . EU = 0s®@ + b (23)
, _ P- Re(cos®+tab,sn®) + xetan6,sne
uu' = w0s®@ + b tarf , (24)
; VG = (M'G - EM)taB,
(21) (8)
_ Ptar® 1 20s@ - &) xgtar® star® ydn(¢ - D)
V= os@® -0,- & * RFtanez[ooﬁy' ws(® - 6, - @J YT os® -0,- 9 (25)
, _ Poos(® -6,) +2Rein® - 0,)snP+ xedrBdnd
GG" = os(P -0, - 9 (26)
_ Pin(® -0,) - 2ReSn® - 0,) cosP - xqsrP yoosP
GScos¢ = wos(@ -0, - 9 (27)
~ Ptard 1 20s@ - &) xotar® stard dn(® - D)
VG = os(® - 8,- " RFtareZ[wa " os(® -0, - @] T os® -8,- b (28)
1 : GO = Ptg$- GS
' B 2Resin® -0) + xos8B,
(19) .0 GO =- Pan(@® -8, - H T T (29)
GG’ , :
X=00=P (30)
_ _ ZRFSH(G - GV) + XOSFQV
Y=- GO = Ptan(® -6,- 9 - w0s(@ -8, - 9 (31)
_ . Poos(® -6,) +2Rein® - 0,)sn®+ xodrb Sn¢
1.3
P>Re P»xo ,(31) (32) :
Y = Ptan(® -0, - ¢ (33)
Z = ptarf,/cos(D -0, - 9 (34)
(33) F"tare , RF/ P , X0 = Rp,ey:
- =300 (31) (33), Y
AY P=(Y- Yg=09)/ P © 2a Re/ P =
0.5,0.6667 0.9091 (31) Re/ P=0 (33)

(32) (34) , z Az P
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=(z- Z(e:o))/ p 0 , 2b , Re/ P=0.5,0.6667 0. 9091
(32 Re/ P=0 (34) 2a 2b
Y Z P ,
: 8 Ayl Az : 9] Al Y]
Al Z] , , , Y
Z
07— 6T
A% (0) sk 4 azce) 4 -
A%(0) AZ(6)
Ax (o) | T Az 7
A%.(8) -5| 4 AZ(e) ok i
-10 \ L \ =2 1 1 1
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
6 0

Fg.2 The dfect of observation distance on the postion of scan spot
a-AY P-B(rad —AY AZ RJP=0 —4A Y3AZ3 RJ P=0.6667

b-A z/ P-0 (rad) AY,AZ, R P=0.5 ----A YsAZ, R/ P=0.9091
1.4
3 3 JR(-) ' Ro R(+)
, 0 -8¢yB80 Oy
4
-0, <8 <0, (35)
8¢)#8(+ 3, :
0, =0/2-658,) =0/2+04 (36) Fg.3 The location of scan vector and
05 =0, - arcin(sM,xo/ R1), 65 (Rr,%0,9 observation plane
, 6. (30) \
. (C]
6, :%—9y+arcs'nm (37)
s Re )
. (C]
0 = % +0, - arcdn —Zxosrﬁyoos_ (38)
Re
Y , (33) :
Ev =] (Y - Y)/ Y| x100% (39)
Fig.4 The parameter andyssof scan (3D ,(33) (38),(37 (399 , Y

infar-fidd
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£ _ 2ReSN - e(_) - e\, + xos'rﬁv (40)
Yor T pdn - D y)-0,- ¢ -2Resn -0, -0, - xedrB,

2ReSNB () -0, + xo9rB,

BYe = PN B, -0,- ¢ - 2ReENO () - B, - xoS1B, (41)
Y , (34) , Z : Ez
zZ -z
E, = Ep, = ; © x100% (42)
(32) ,(34) (38) ,(36) (42)
Bz, = Bz,
1 200s® (+) +6) xotarB ytar ,sn[@, + D (4]
Retarf , - -
~ o, 0sD (4 osd (4 (43)
" _ptaB, + Rutan® 1 200s© (.y +0,) xgtarP ytarf ,an[0, + D ()]
oos® (. Flan’e; o, 0SB (4) i 0SB (4
. M=608,=30° , P=12Rg ,
(43) (38) : 8, = 25.66°, 0, = 34.3¢° (44)
(44) (300 , Y Ey(_) =14.01 %, Ey(+) =6.19%
(44) (43) . z Ez , = Ez,, =10.10%
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