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Sudy of a binary optical element applied in computered
tomography image for mation spectr ometer
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Abgtract : In this paper , a binary optica eement is described. The dement is made with binary
optica technology. It can be used as a ectrd dement in a computered tomogrgphy image formation
gectrometer. The element scattersalight beam into a 3 x 3 light ot array. Theintendty distribution,

diff raction eficiency and the relationship between diffraction eficiency and waveength are given. The
experimentd results taly with the theoretical ones.
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[1] Fg.1 a—sructure chart of one unit of the two-
Xy dimendond grating b —structure chart of four
) units

h=Ao/2(n- 1) (1)

Ao 632.8nm,n=1.5
1
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f(x,y) =[(L b)comb(x/ b) (1/ b)comb(y/ b) ] ®{exp[i® (x,y) Jrect(x/ b)rect(y/ b)}
x {rect[ x/ (Nb) Jrect[ y/ (Nb) ]}

(2)
0 0s<sx<al<sy<a
- Qo 0O x<a,asy<shb
®Ox.y) = - Qg as<sx<b0Osgy<a 3
- 2o as<s x<b,asy<s<hb
@Po=ath(n- 1)/A =TAo/A A A0 =632.8nm
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1 J’ [ boomb( x/ b) oomb(y/ b)] @{exp[i® (x,y) Jrect(x/ b)rect(y/ b)}

x {rect] x/ (Nb) Jrect[ y/ (Nb) ]}exp[- iqt(xu + ¥) ]dxdy
= ¢ x comb(bu)comb(¥) x F (uVv) ® N?b’snc(Nbu)snc(NN)

F(uyv) =

(4)
,c = (Al ro)exp[i (@t - At re/A) ] ,comb(bu) = zk5(bu- k) = izkﬁ(u- X

1 beb
comb(y) = YW - m =TIV - mb), F(uy) :J'JOeXp[lw(x,y)]exp[-

iZT(xu + ) ]dxdy ,® ,u v F(uy) , F(uyv)

F(uvy) = eN* 5, 5 8 (u- KB W® - m/ b) F(uy) @sinc(Nbu)snc(NV)
= oN*y, Y F (Kb, m/ bsinc[ Nb(u - K b)]snc[ NbQ - m/ b)]

Cy, Sal-V (41%km) Jsnc[ Nb(u - k/ b) Jsnc[ NbV - m/ b)]
x{[exp(- iaTka/ b) - 1][exp(- it ma/ b) - 1]
+exp(- iPo)[exp(- iqTka/ b) - 1][exp(- iaT m) - exp(- idT ma/ b) ]
+exp(- i@o)[exp(- iaTk) - exp(- idt ka/ b) |[exp(- it ma/ b) - 1]
+exp(- i20o) [exp(- iATK) - exp(- idT ka/ b) [[exp(- i1t m)
,C=N?b’c,k=0,+1,+2,+3 ,m=0,+1,+2,+3

- exp(- iat ma/ b) ]} (5)

, (£1,%#1) , k=x1,m=+#1
Nir+1 =] F(£1,+1)/C|% =9snc®[N(bu+1)]snc®[ N(N *1)]
x[2- 205X al b)1?| ep(- TAYA) - 1|¥ (4172 0.25
b=2m, N = 750 0.2 \
Ao ®0.15
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A=A 0 Table 1 Diffraction dficiency of the 3 x 3 light spot array in theory
= 632. 8nm , dffrectionorder  (#1,#1) (0,%¥1) (*1,00 (0,0 totd eficiency
( +1. + 1) diff raction ficiency 11% 3% 3% 1% 57 %
, 1
silicon lx-3 record
2 photocell meter
grating frequency
2.1 spectral plane
Ao =632.8nm , Hg.3 Measuring diagram of intensty distribution and totd
3 eficiency whenA =632.8nm
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Experimental study on 2.5Gbit/ sall optical wavelength
conver sion based on cross gain modulation

Zhang Xinliang, Sun Jungiang, Xu Wenchao, Li Meng, Liu Deming, Huang Dexiu
(Department of Optodectronics,HUST ,Wuhan ,430074)
Gong Wei , Yi Heqing
(Wuhan Indtitute of Posts and Tdecommunications,Wuhan ,430074)

Abgtract : With the hep of the ssmiconductor opticd amplifier developed by ourseves,2.5 Ghitd s
al opticd wavelength converdon based on cross gain modulation is studied. Wavelength up converdon
happened in the range of 1549. 8nm and 1562. 6nm. Influence of modulation format and pumping power
on converson dficiency , extinction ratio and noise characterigtics are d< studied. The experimenta

results areillustrated in detail .
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