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Abstract; As high astigmatism press-on prisms have weak ability to compensate chromatic aberrations in the
adjuvant therapies of children strabismus, a method to compensate the chromatic aberrations of press-on prisms
was proposed by using a diffraction prism array. The pres-on prism device was composed of a refraction prism
array and a diffraction prism array. Both the device structure and the principle of chromatic aberration com-
pensation were discussed, Then, the device was simulated and its aberration compensation ability was ana-
lyzed. Theoretical analysis shows that the optimal range of element width of the refraction prism array is 600 —
800 pm, while the optimal range of element width of diffraction prism array is 15 =20 pm. Software simula-

tion results show that the light transmittance of the press-on prisms made of polymethylmethacrylates( PMMA )
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is 95% ,

83% of the spots in the diagram locates inside the Airy spot rings. It concludes that the proposed

method is well practical and suitable for compensating the chromatic aberrations in high astigmatism press-on

prisms.
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Fig.1  Structure of press-on prism with diffraction lens
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3 GAEBRSERSN

3.1 HHHERE
TEJUADG A B Hh e A HRARE Y 55 Dl

PR, GLAR A A AR S AR 25 R E IR
PR 2 PF O B RN AT 7 iR

PNi%; 2

RS = hEi

K7 Oy B

Fig.7 Simulation model of device

7 v T R R =B B i R W =720
pm,D =120 wm;B =18 wm,H =3 pm, MM E
T =A% 1 D e 2 SE B U A B8 ek 2 5
AT S5 3R B AR — R LA 0 PR I ) £ B
B, R, IR AS AR B AR, BT T R 4 5
BRI L e ) R B R A
3.2 BEMEHR

P B B h eI BN I — R AT T
3T Bl 8 (a) 2 AT T 5 b 45 I 37 1) e R A% 4
AR T DOW SR S B Y B %, K8
(b) JERH T A7 56942 B2 B 91 1% 51 4k 4% 16 7R 32
K,

PR Prap e g

P

T

tipteaziadl

=

]

/

&

(b) SR AT B
(b)With diffraction lens array

K8 MR T H

Fig. 8 Simulation of dispersion compensation effect



10

R 25 S R R = B G R b 103

MAHAT LWL ZE 3 € B B el /b O HobZ kA4 T
fiF,
3.3 BESN

18255 B vl LA i 58 Bl (Spot diagram)
34 €l (Ray Fan) Fl G HLACR AT IPAL
26, B AT RS B R R LS
RIE95% Ay, DT EEERWE 9 Fiw, JEH &
A NIRXEL S BE I EK

1.0+

0.8

2

e
+

Transmittivity

e
i

0

A T T T T T T T T T T T ' 1
0.54 0.56 0.58 0.60 0.62 0.64 0.66

Almm
E9 JeZ&iEidREBERKMALR

Fig.9 Transmittivity as a fuction of wavelength

Sehe S Tt R e si ARz, K
10 H2k 22 (EX,EY) X — S A0 A Wfe , HIH—1k
FmAL R 0.7 e H A BRI L 22 L 0,

TEX TEY

||||||||||

(b) WIS A
(b)Sagittal ray fan

(@) TP A
(a)Meridian ray fan
K10 JerE
Fig. 10 Ray fans

FOE T B J62E R G IMA T L9 5
1%, WE 11 FR ; Airy BEFREIEAE N 5,941 wm,
I HHE %N 4.367 um, GEO RADIUS Hy
7.135 wm, IR ATHIA 83% A I RS A
P Airy BER NS, UL RS IR 225N,

B saE

Fig. 11 Spot diagram

i TG B B R (5 B RE AT L
EOUM M EEO6 7 R GERY BB ACR . X e o3 K]
12 W3 5K 945522 53wl 36 A R AT
SRS AT BRI R G, R T
REC, I B PR B BOA 5 Tx oR PR S B e
ST OBAMARDE RS, R BIREGE A TE

(a) kA1 R

(a)Original image

(b) T R MEA I I R
(b)Simulation image without
dispersion compensation

(o) A EfMER T ELE

(c)Simulation image with dispersion compensation

B2 B ECR

Fig. 12 Image simulation results



104 pj =

e TR

$23 %

M E A 25 AR N AN S AR R ECR

4 % ik

AR T — T M AT SRS A A5 1 0k v R
Fell =He Bt 7 MR Y ik . B e RN B
BT AT SRR B AT SR B AL ISR P T 45 A

SE Lk

(1] 346 ZREIRYT VAERMUBCRIGIE IR 434 [ )], 7T
L& 25 ,2011,33(14) :2151-2152.

LI J W. Clinical analysis of comprehensive treatment
effect of V sign strabismus[ J]. Hebei Pharmaceutical ,
2011,33(14); :2151-2152. (in Chinese)

(2] X, 0, & B R 3M TR = MBS 7E BHILSF IE
RIS ]. P EAE, 2014,28(12) :938-940.
LIU D,WANG X J,CAO W F.3M press-on prism in
use of orthopia [ J]. Chinese Journal of School Doctor ,
2014,28(12) :938-940. (iin Chinese)

[3] xmm, TR, Z4,F. FEM =R LR 2%

AT SELR T TSR R RSN RHIL T ARG ST I — 45K
LI A, 2014(1) :57-60.
LIUL L,YU G,WU Q,et al.. Press-on prism observe
position of eye and adjustable suture use for apriority
exotropia operative treatment effect in one year [ J].
Ophthalmology, 2014 (1) :57-60. (in Chinese)

[4] HALLER T, FURR B A. Fresnel prism use among or-
thoptists[ J |. American Orthoptic Journal, 2014, 64
(1) 71-75.

(51 Zo74n, Hoesh. HIG=HBrettm bl n

HI]. P A4S LA 4 &, 2010, 18(3):
101-103.
LI Q X,GAN X L. Press-on prism in the application of
convinent esotropial J ] Chinese Journal of Strabismus
and Pediatric Ophthalmology, 2010,18(3) :101-103.
(in Chinese)

(6] E/hx JRWMEGEH B S5 R[]
(1):70.

WANG X B. The theory and tait of press-on prism
[J]. Ophthalmology,2013(1) :70. (in Chinese)
[7] PETROV V,KRYUCHYN A, ANTONOV E, et al..

iRAH, 2013

Optical phenomena in micro-prism diagnostic set KK-
42[J].SPIE, 2011, 8011:80119A.

(8] Mahim, i, KAt BIEE 5WREX RG5O
AT T]. BOb & &, 1998 (4) 13134

RO M, S A T4 R R W] R =
BT R BEFES T W R A HRE A 600 ~
800 pm , TSR BIFES FEE B A AHEHUE N 15 ~
20 wm, DEES SRR AT 5T 51 15 51 BE A8 A7 AL
MR BT T G BORMEE , OF B BB RO
FRGME I AT iEAT B T B R I =
BB, R o il LU

YANG SH Y,LI G,CHEN M. Wedge-shape prism and
prism array system of negative dispersion quantitative

analyze[ J] . Laser Journal, 1998 (4) :31-34. (in Chi-

nese )
(9] FEH AFEBAMEHEBGHL[D]. HUM  HTT
K2,2010.

LUO ZH Y, Optical Dispersion Compensation Film
studies [ D].
(in Chinese)
[10] Bk, B Fir B4, 5. W EHTHER B e 54
LR O A BB R B[ C) . B i B
HFR008 FFRFL BL. KB ANET 2

2008 5 R 2# LI, 2008:4-7.
FEN X Q,FEN X H,ZHOU J H, et al. . Application of

Hangzhou : Zhejiang University, 2010.

Brewster prisms in design of ultraviolet and femtosec-

ond laser cavity [ C]. Shanxi Institute of Physics in
2008 Academic Conference. Xi'an:Shanxi Institute of
Physics in 2008 Academic Conference Collected Pa-
pers, 2008 :4-7. (in Chinese)

[11] L7 RRE AR, F IHOEMN 1/4 P E

IRAR LD e[ T]. AT 54k ,2001,30(2) .
236-239.
MA W L,CHEN L R,ZHOU SH M et al. . Achromat-
ic a quarter wavelength delayer geometrical optics de-
sign [ J]. Acta Photonica Sinica, 2001,30(2) :236-
239. (in Chinese)

[12]  s&atsd R E . AiShESA QR )]. K
Ho T3 1 4R,2002(2) :89-91.

HUANG ZH M,ZHANG G P. Disperation analysis of
diffractive lenses [ J]. Journal of Wuhan Institute of
Chemical Industry, 2012(2) :89-91. (in Chinese)

[13] Z#. AL THRmEHRMEL L ERE
B[ D]. BRI AR PRI, 2007.
WU P, Microscopic Imaging of Prism Dispersion Com-
pensation and Speckle Confocal Study [ D]. Wuhan;
Huazhong University of Science and Technology,
2007. (in Chinese)

[14] 7548, B E3E S0, 5. T OHCMERY R 5 AL



510

IR, 45 - TRl M P — e 5 (5 P A 105

[15]

[16]

[17]

BRMH G BT ()] 32 5 4R ,2013, 62(1) :167-
172.

SU J, FENG G Y, ZUO Q H, et al.. Dispersion a-
nalysis of reflection grism-pair applied to dispersion
compensation [ J]. Acta Physica Sinica, 2013, 62
(1): 167-172. (in Chinese)
I7,&®W,5LF,F BN O BCME R G
S ABCD JE T 755 ()], 6 F 4R, 2004, 33
(9) : 1040-1043.

WANG N, LU Y T,KONG Y ,et al.. Prism temporal
ABCD matrix analysis method of the dispersion com-
pensation system [ J] . Acta Photonica Sinica, 2004,
33(9) :1040-1043. (in Chinese)

£EE, mota, SFHR. —akF[(M]. dat.
el 7 Tall e, 1998.

JINGF, YANY B, WU M X. Binary Optics [M].
Beijing: National Defense Industry Press, 1998. (in
Chinese)

I RBE 2, F AR TI0OEGRFA
R HONAR G AR B 5T (7], F H ok, 2006, 33
(10) :1334-1338.

WANG F,ZHU Q H, WANG X, et al.. Compound
binary optics compensation dispersion and phase dis-
tortion [ J]. Chinese Journal of Lasers, 2006, 33
(10) :1334-1338. (in Chinese)

EEEN:

fTRAZE (1981 - ), B, Kursi B A, 19
+, AR, 4 S, 2004 4R 2007
4E 2010 4 F Wi 71 Tk K24 43 B 4K 45
2t Wt AR, RN RS
Serf g I HAR 18 AL A Iy T i)

%%, E-mail : fuml@ zjut. edu. cn

IHRET (1991 - ), T, IR AR, A
LIPS, 2014 AT 180 g SCHE A B 4K
12, FE NS E R
BYRF5EY . E-mail : zxn@ zjut. edu. cn

[18]

[19]

[20]

[21]

Fi 8. ETEHAT AL e X HTE oot
RO J]. %8A 2 T X 5 54k 2 T 5k, 2004,29
(4):221-225.

LI J CH. Fresnel diffraction transform and its applica-
tion in the design of binary optics [ J]. Journal of
Kunming University of Science and Technology: Tech-
nology, 2004,29(4) :221-225. (in Chinese)
B A AT RO R [ M. KV BB Tl
AL ,2011.

YAN SH H. Design of Diffractive Micro-optics [ M ].
Changsha; National Defence Industry Press, 2011.
(in Chinese)

Wi 5 EATH AR F AT H A EHAR[D].
KA KA TR 2013,

YANG L L. Compound Binary Optics Compensation
Dispersion and Phase Distortion [ D ]. Changchun;
Changchun University of Science and Technology,
2013. (in Chinese)

FARA HEZALLFAMLREVERAR
[D]. K& . KEHT R ,2012.

WEN Y CH. The Study of Beam Shaping Properties of
the Noval Binary Optical Elements [ D]. Changchun:
Changchun University of Science and Technology,
2012. (in Chinese)

SREAE (1965 - ), 2, WRVT LM A, 1
+, #R, WAE RU, 1987 4E T

NN g, 1997 4E T o [
o ERRERHLI R, £

! MEAEE R 25 A 1 B HAR AL B4
ARITHIWFE . E-mail ; 1z2c @ zjut. edu.

cn

HTPH KX - HBFTKR(1940 - ),
B9 L B, S
FE Z R B b 1, 1962 4E T M /R Bl 5
T 22BE 3845 F 2407, 1967 4FF IR
15 0 22 B e 4 o F 5 BT AR AR 1
20, EENFOCEAF Bl sk Ol T
AL B B ORL 40038 A BF 5Y . E-mail ;

petrov@ ipri. kiev. ua



