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The Relationship between Aplanatic Refracting Surfaces
and Paraxial Imaging Sphere Surfaces

Xing Rong Wu Liangcheng

(Department of Physics,College of Science, Hunan University of Science and Engineering, Yongzhou, Hunan 425199)

Abstract: The equation of aplanatic refracting surfaces is obtained by using Fermat's principle. Then. the
expression of curvature radii of aplanatic refracting surfaces at vertices is deduced. The curvature radii expression is
identical to the paraxial imaging equation of spherical surfaces. By analysing the curvature radii expression,the
conclusion can be drawn that a spherical surface for paraxial imaging is an approximations to all of the aplanatic
refracting surfaces which have the curvature radii at vertices euqal to the radii of the spherical surface,and are
tangent with the spherical surface at vertices.

Key words: Fermat's principle;aplanatic points;aplanatic refracting surfaces;paraxial imaging



2020 &% 3 #

My 3 38 IR

TR E

E I E Rk At et

MR—E 1 AR EEK N LDERCERZ
WA DB 5 1 LT 1) 0, A bR 43 B 5
FEI7 B A 0 SR /N o 0 i B e A7

mg (lcos 0 — lcos 0,) = %mvz

v =

2gl (cos 0 — cos 0,)
:JZg(cos 0 — cos 0,)

M w= "

N

&

1
1
1
1
1
1
1
1
1
1
1
1
1

17~

B 1
B SOAXER H -

bR 1 R ERE

<mﬁﬂ%%TmV@lzﬂﬁmﬁészmﬁ

g

ol T
BRI U 2 BT NR B R e 7 )

45 7

F.=—mgsin 0
y I EE T
F,=T— mgcos 0
Horp F, S8 B 0y J5 1), F, 2028 SR 0 R/

mg

<nmﬁ%n%ﬁ—w%¥mﬁgﬁ;mJ§} e MH A
! MR=WEER L ERA AR,
x1 AREEBERAENEE
M /O 1 2 3 4 5 6 30
AR 0.017 45 0.034 91 0.052 36 0.069 81 0.087 27 0.104 72 0.523 6
E 5 fE 0.017 45 0.034 90 0.052 34 0.069 76 0.087 16 0.104 53 0.5
% [H 0 0.000 01 0.000 02 0.000 05 0.000 11 0.000 19 0.023 6
HXF 2% /% 0 0.028 0.038 0.072 0.126 0.182 0.472
R 155 F AN ARIEE S HIESR 8O A8 IR R I8 Sk MR T . RIDE Wl Y B il &
{ELAH 22 B/

M EA/NT 5° L AIELL T IR .
(1)sin 0 =~ 0;

(2) BERPPLE W BEEL . K 3 Fis.

|
1
1
1
1
1
1
1
1
1
1
1
1
1
1]
]

B 3 $EMA/ANF 5° T ik B
X3 DR R A 2 2 M BE TN K A U ROR
WA EIERE R, &R T ik 2k & 3 3 i
AR OC IR A R AR AN S, AR 11 > 2 AL
SR [ AE 3 WIARL, BOE AT 2 A R 0
P LA ABATT P DN 0 25 4y o 5 Bl g 7 SR o) e L TR

JEEIX.

KREFENMBBEFENRE

woc[ﬁﬁ?

(2) UL R 51840 0, A %, H/NER & 6ok
FR

(3) ULULE, SCAR 3B (9 77 ] F, o028 3 B 1 K
AN AL

(D) RINAF, FIF, R4 5 4 %2

TEffNFAE C AR AT 3 B A =M RHE , 2
UIAR 5 &1 1 SCAE A B,

(1) PS5 H P 249 A

3 SRWER XIMEH

;Bﬁﬁﬁ‘_*ﬁlﬂ?%ﬁag%ﬁoo Klﬁjﬂ/“]$¢£9%
WIARTE]. CEpREA B —rh i 4538, BRI 5 e R AE A



2020 &% 3 #

My 3 38 IR

TR E

0, HK)
SIS E R = IR0, DB —E R B R B
BRGS0, TR T . GHTNATIRZ)

4 BREHM

WG IR, 51 2R 8% YR M0, NE—
JE AR FE I AR BRI A R R A T R AR B 50, T
KT ARNA A AR 5 2

HY “APRE 7 R AP RE = AHER B 4R A )
— RN AR F, TR sin 0 Rk R AR R GER
B, BIAE Ky sin 0 =~ 0 T . sin 0 5L R AR, &5 RE,
AR RF P G L R I A 108 44 AL 32 R 301

oy i B IR T A6 B B 000 A0 B A A
HEAERS By A AL AN RN 45 4. 2=, 22 A 3R
ST 0 TR B I B A

5OFESHR MBI HEBHMR

R SRS o T TR e R | R e N DR A N ]
SEIFIHE B,

(1) BRI SR p R A F,

(2) HEM/NT 5° 0

F, =—mgsin 0 ~— mgl = —mg '}L

LA A/ T 5° 1)
1) IR shn] B AR T i IR 5.
2) JA

T=2r [ —2x [ —2n [ L
k mg g
/

JA 50, k.
XF IR ARH T, EEORE 3 R L A, [l

Eﬁ%ﬁ&%ﬂ?%:xm$@:%%ﬁﬁ%

e 5= 4k :%? HoAth P9 28— Mo 7 2
A1 HE HL A7
6 FRAME—"FERESEENXH

FOMAVETRT AU . T4 (8 4) AN RE 2 A
Ab R FT LA AR —7 R e A AN E T SRR
Bl i B 1 — AN T T 0 5 B Bl a5 R 5 27 1) T LA
SEWHE, SR PRE, RSB AR. Hit,
BRI A A SOR RE T T A 4.

7 RIFE

WORE R R T 4R 3 R R R ) R A
S5 REA I ) LAY A . Q& 5 BER R LR gk it O
ST T LR X O S A 1M T E
JIHI I B M = —mglsin 0,15 F R J14E )7 105
0 JF AR 4 0 /NT 5° 0 ,M=—mgld. Xh M 5
0 MRRAMFEIEIRAINE T F 52 MR,

mg
Bl 5 3 4 b g
R 3 s 50 5
M=]pB
7Miimg10 __ 8
B—] 12 10 [@D)
{7 V6 P st i vk i
o=tk 2)
m m

HIE A HER L R B 50 KR H
IR BN @ 5 2 B R WAL Xl R
BAARAT AR 2 A B CRI IR 2 A ) A 5 A
B A JE 28 S 3R 5 7 i AL

Xt iR s d a2 A

2 m
T = k—ZTr/k

m

FEIFEXT FHZERRD) A
27 /A
T = = L
ngmﬂz
l
MR R RIS FA R IR,
i b 5 G2 A RN 2




