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Abstract Two important beam combining errors, piston errors and tilt errors are studied. Supposing, both piston
standard deviations of piston errors have no relationship with obscuration ratios of the sub-telescopes; but they

errors and tilt errors obey normal distribution with zero-mean but leaving standard deviations to be determined.
according to Strehl ratio, the permitted maximal standard deviations of piston errors and tilt errors are calculated

based on iterative algorithm, respectively. Relations between the permitted maximal standard deviations of the two

decrease slowly within a narrow range of 0. 111~ 0. 08) as the numbers of sub-telescopes increase. In the case of
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beam combining errors and obscuration ratios and numbers of sub-telescopes are revealed. The permitted maximal
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telescopes increase. while they have no significant correlations with the numbers of sub-telescopes.

known pupils size, the permitted maximal standard deviations of tilt errors decrease as the obscuration ratios of sub-
220.2740; 070.2465; 070.2580; 080.1005; 080.1753
=]

Fourier optics; sparse aperture; beam combining errors; probability and statistics; phased telescope

FT S PR BR A 1F T - B 8 09 A 20 R B AR Y
FE R4 % o H B B 0 D AR AR 2 AR B

i B 2012-01-01; Y EIME TR HER: 2012-02-22

)3t A D A S e i A DR R A BR AT R R R BR
SUmE AT RRIL965

R AR T BT T R Y O S A g AL
R IARTT ok Bt o PR R B T AR R A
E-mail: wqycyh00@ yahoo. com. enGHE {58t & A

ELTE: /L4 AR E4 (BK2009129) YLIR 4 “3337 A A TR FITL IR 4 7S KA e 9% B it st ,

) W B RN B 5 AR 6 S T AT

EEEN: EMIEA986 ), J ML WA, T2 MG BT 5 R OEA T WA FJE . E-mail: wilgucheng@126. com
0616003-1



i

# ot

TR TR S A AR BN R GE . A B
T 5E A 2 R TR B A LA AR T L DL R 2 —
Bk B A B B O HGE G R AL S AR S F
808 RRAB A — & ML Y0 L X H AR ) B 42 A OF
Al LA B 5 &5 0 — K ORI B A 24 1 3R

Shy i A2 fe o PR AT B N 7 B e 4 1) R
I o 2% B i 1 O R A e [ PR T R AR A B
s AN J2 X — 2% B R Ry R 6 R R 3 A o R
TR R 22 P A, — PR O T8 (piston) R 22,
I — ol o' i T A AR Ctilo) 1R 22 L X BRI 22 1 8 T
JCHER AR ZEST . EE A Dvid Miller Fif [ 1
Soon-Jo Chung GAEWF 55 i1 T. T Golay3 # 2 it 5%
BEFIH S IR T RO SRR A IR E AR, A
SCIR 2 08 T A s B Y piston 158 22 Fl tilt 152
25 HESE T N R TN AT B8 B I AR A A BORL AR A
O s 5E BEFIHR BT T 1153 piston 12 22 Fl tile 2 22 iy
TV B R bR 22 5525 BT 118 T piston 1R 25
tilt 15 22 I SR 09 35 R b v 25 5 B2 8 456 A 2501
JEHB R . THA S R KB 15 B 0906 R 5 152 22
AR SCHERO1T, 1225 /R 5 .

HT T PO 5 B Sy — A A B B e B
W51 %0 56 BE 1 26 % W A BE g O 3 T BB FI o A L A
SCARCE BRI B [ 5 ) AR FORCRE % fd 4515 DG RE
L R A 1 O 2R

2 i 52 BR A A 7 B B I A 1)

15 5 B

A A B 6 4% [ 40 1 - B s % 22 o [R) Yl e B 45
A IE R SR e il TN i W v 1 e o R VA2 B4
By g 22 th 2 T R FOR A T B e AR, 1T
ANAE R ay T A T HIE R AMNZ R LR B
et 0<<e<< 1,5 n NEIFFHLASR I (2,5 3,0 . W
AR A B8 0 5 4 1) ) ' i pR KRR

P(x,y) = 2 [cir(:(iw)f

n=1

circ(ﬂ)]x S —x,sy— v, (1)

ea
Xp o(x—x, s y— v T (s v, B K R E,
T AH A7 B2 0 5% R 40 1 S 1 8 pR B (PSE) 1] H i R
B0 B 72 o I BRORE )y A5 3]

hi(xyy,) = ‘ F{P(x,y) }5:‘1,,%&/’).7:3‘, o ‘2 X

2

Z [amm VE ) el 2rea VE )

}GXPE—J’ZH(E«THH)M)] ) (2)

A (o) AR AR R A O Bt B B 51 ) A %
Koo f AR R Im B B S A AR B . T) O 1 B o — 28
DUE IR B AR

B AR LG BAEGOL R N f () 23,
AL B 45 5 T A8 SE B B85 R g (s i) S U

1R 547 J o E AT ] 90 1R 28 AS ) M A 3 2 3 5% ¥ )
TSR AR T S D 1 R R AR 3L T i i R R
00 ) i T A A 7 S 38 A 4 1) AR R
1 FREHL & = 0. 25 FHEEIN LR 5T
AFHEEEREEEZ L a: =1+ 50/ Y4,

g(Il,yl) :f(l,vy,)*h[(l,yy,)v (3) COI'HW€115 *u G018y6 %WE@%*H{Q%@%%%ﬁUXﬂ‘
B (3D AT A1, ly T AN ] AR 037 B2 50 5 [ 1) 5 A5 A [ JNE P ' 45 48) R0 4 R R AR
Array name Y4 Cornwellb Golay6
o _o o ©° oo
Pupil o

o
o ° o
: ..

o O
o /

B 1 Y4.Cornwell5 Fl Golay6 HA{i B2LIL 5% M4 5] #) o't i 245 44 0 54 Jé R KK
Fig. 1 Pupil function and PSF of Y4, Cornwell5 and Golay6 phased telescope arrays
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Table 1 Permitted maximal standard deviations of piston error for different numbers of sub-telescopes
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Fig. 2 PSF of Y4, Cornwell5 and Golay6 phased telescope arrays affected by piston error, the standard
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Table 2 Permitted maximal standard deviation of tilt errors (multiplied by 2a/})
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Fig. 4 PSF of Y4, Cornwell5 and Golay6 phased telescope arrays affected by tilt error, the standard deviations of
tilt errors are 0. 1871/2a, 0. 1841/2a and 0. 1881/2a, respectively
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