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Analysis of Twin-CGH by Extended Absolute Measurement
of Sphere

Wang Qing Ma Jun
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Abstract An analysis of a multiplex computer-generated hologram (Twin-CGH) is presented, with the extended
absolute measurement of spherical surfaces. By means of the five-position test, the pattern error and figure error of
Twin-CGH operated in spherical modes with two different optical power are separated respectively, and internal
relations between two different holograms are proved. This relations is based on the relations of the spatial
frequencies corresponding to two different phase functions. In this article, two kinds of errors in different modes are
derived from each other. The derivative results are compared with experimental ones. and the residual error are less
than A/40 (PV, A = 632. 8 nm). The results demonstrate the feasibility of error transfer in Twin-CGH. It shows that
the aspherical reflective surface with known errors can be obtained using a Twin-CGH which reconstructs a spherical
wavefront as well as an aspherical wavefront. The aspherical reflective surface can calibrate null grating.

Key words holography; multiplex computer-generated hologram; zero position grating (null grating); absolute
calibration
FEER MG T E B AOE R g b iz T XA BeHk B AR I ,xﬁuz’% FREAHEIEWIEN 70

BH 5% 12 A1 R 7 465 56 12

WO B A KR

WO R L ELARORE T

ARAT 5 A A B OOR B A B e R . H
HIT A P 2 AR S B2 R Ge v AR Bk 114 i 38
A%, EEEZH T R AR T B Bz DL RO
TCIRAME. PR AR R E R I A A AL
PANR RS E A7 RN SR e AN I R o SN R 9

EEBN: £

NAR G MAGREE . HitE B8 T2
A e 52 R R A ik

it T v G T A T G 6 A U, 9 T 1 R PR
Jr vk . SR 5 T A BK AN A A ofE A BR T
A ME 5 TC I HE A o s PRI e — R H 4 5 11 53 42 B

H(1963—), M4, W #Rz , B FORA I & A F5Y . E-mail: wql711@ gmail. com



Ll E WS

R P4 J TR T 2 o A 6 R AT 4 00T G D 1 B 4 L TR A 287

EI(CGHD Z A Gl e 7 £ — > Jk 3k i 5 4l
HEAT 95 o 163 A~ 2 A5 6 M 1 K5 R G 56 5 4
DN B, T — A ), BRI A A 5 kS AE X
Pl B0 W4 ok 19T L O TR R TR R
AT 2 4T Y6 ( Twin-FZM) , 8 3 — /> BR 1 i
A —ANAEBR P . FH A5 446 0 4G 56 1) D 9 o B 1 9
AT KBS, CGH B F i 22, Bl BB 205 fin 2= Fi 3
JEG Jry 8 16 T A 25 4 40 39 o R1 Sk BR T 38k 0 A B v U8 2
FE— S b [ B 4 65 5 A7 R 205 1 A I
AR 22 0T DAAH B AL 33 . T2 0] LATE 5545 21 HE Bk i
RAETFH Twin-FZM UG AT R 22 )08 Z T

Il

cat's eye

A& CGH FAGME Y R 58152 22 » AT 58 B A 2K 18 1Y
YA o BRI S 32 07 VR I S JE A — S ) R A 4
Xof K I HEAT R L K 3 FZM By £ 1 204 5 Bk T %
IO B 205 R 25 R BE I Y R 25 TR T —
A2 338 3 2 AR AR R v U8 0 O 2%

TR T 2 % A 36 1 = O £ T vk 2 4 AT
GENES e A Rk T IR I RS O R Sk k4
HEAT Y™ Jre BR1E 20 6 K 5 B I vk (B DD &
HE G A £ 1 G S BRI A3 AR S M K v AT
248 X6 A 50 DA 43 B9 4% Pl iR 25— AN I o IR 0 B
PRI AR N ERE RSN R AN IERE IR .

twin-CGH

extrafocal

extrafocal & rotation

B 1 DL FZM F=A: BRI S 5 i 47 e Bk i 246 % 4G 56

Fig. 1 Extended absolute measurement of sphere witch spherical wavefront reflected by FZM
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Table 1 Results of extended absolute measurement of sphere

(Unit; A=632. 8 nm)

PV RMS
Extrafocal 0.688 0.131
Extrafocal & rotation 0.672 0.134
55 mm
Intrafocal &. rotation 0.694  0.137
Intrafocal 0.705 0.139
Extrafocal 0.679 0.133
Extrafocal &. rotation 0.675 0.128
70 mm
Intrafocal &. rotation 0.694 0.137
Intrafocal 0. 686 0.136
Cat's eye 0. 069 0.013

Bl 2 Twin-FZM PRI T 95 18 K H 5 5 1 &
Fig. 2 Interferogram of the Twin-FZM and it's figure of wavefront
2 BRSO i T (R :A=632. 8 nm)

Table 2 Results of calculation and analysis of wavefront (Unit; A=632. 8 nm)

Results worked out
Direct results ) Compared by point to point
by another radius
PV RMS PV RMS PV RMS
Wavefront of pattern error (+=55 mm) 0.222 0. 044 0.226 0. 045 0.037 0. 005
Wavefront of pattern error (=70 mm) 0.175 0.035 0.171 0.034 0.029 0.004
Wavefront of substrate error (#=55 mm) 0.625 0.126 0. 645 0.128 0. 040 0.008
Wavefront of substrate error (¥=70 mm) 0. 640 0.127 0.620 0.125 0. 040 0.008
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Fig. 3 Absolute measurement of asphere
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