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B12A# 12BATEEERS RN EHEERZ N G ILE;

A 13A F= 13B & 7 X R 37 X5 iE;

B 14A-14C A FERRA EBHEZ B, FEAAHN T ENGH A
B4

B 15A-15C £ T HR3E o AL R4 £ o B # LA Rt AT
HXB LR, A A L F (spherical equivalent) 55 WK TG L X
R %k %;

B 16A-16C x =5 THRAKEBELR, AREAZK, TR5ER
Rad-EZMgRE;

B 17A-17C A7 THARXEBELR, IALERERGZ WG £
EN

B 18A-18C A T+ THE LBRLR, UGLR L LT AHH, A
550 ETZRGFEE; AR

B 19A-19Ck 7 FTARAXBLEE, 05 FR0HLHZ [0 £

R AR a4 ¥ B
LFmiE R4 AP ZIE, BAEILERES.
, RRENRAGAREBIE BT oHLEZAGAEE, LT
BEETAFRAS AN 27 g Kb
w(p,6) = Za -Z"(p,6) (2)
EFaAFRLEE, (p0) ARLETERLFELGE, ph
BRLFEZ (r)) B—RFEGEALE. AnkFTEEBK.
—Br A HRK:
a?: KA,
a?: HBREFHGHRA.
B8 7L 1% BRIy :
p(r.6) = A(r,6). exp[i%{zW(r, e)} (3)
EF Ao B @R AREZAFNTREZEAELANFT

17
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1, EBILSIEFETO0), wiro) ki,

AT REHH (PSF) ASBEARLEBREH EARERG L TFE L

ok, TARAE LT EHk (FT) hELHIGHE R
PSF(x,y)=|FT( p( Adn,d¢& )’ (4)

AP dANELIETENGES, (xy) AEF@RENHS FILAE
Fr, (n,E) AL EwE FILAL.

W FEEH (MTF) AFBHAFHEERK (OTF) #EEE,
mAF4iE RHRE PSF O Ert Lk, Hit:

MIF(f,.f,) =|FT(PSF(xy)) (5)

EF (ff,) AZEME, MTF FEHAZ TR EL PR E
EMEARBERZAGXE, FEROABRBEALFALZHEA.

FPLE P RHMEHH (NCSF) : S5 Z2REH Y AR
WA, M RE THFHERG 2T R BB T AW A K5 69
*f 4o R SR 69 453t

A RHBE FHH (CSF) RAEE N REZ RHEXMA $ H%
HiEARNE. WTALAAFTREASAHEEE, & CSF & A5 £40
KM E, flde, THEMGRZRZAMAE (B CSF KA LK)
Bh M E AL BBE G E,

Mt o M A B oG B T )R OE 52 69 AR e (H)
), TAERHZ CSF. ZBMEGE RN CSF. £ALE, TaAdwk
FRAMNEERR LA Z TR HE 6 RRFEH CSF;

CSF(f..1,) = MTF(,.£,) NCSF(f., 1) (6)

Strehl 75 % PSF #3448, HEFHT MTF §hRK k2.

PSF #7238 % PSF 9 x MEL R K2 2. HH 24K, W
PSF AKX 4. KB FHFH:

var(PSF) = (PSF*) - (PSFY’ (7)

EF (- RwFHMAE

PSF #5%5 (Entropy ) : BEHOBARBEXZ TR TSF EH
TR, WHEEABRGARXGORGZE. PSF BHEA:

18
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#§ == PSF(n,m)- log PSF(n, m) (8)

LB EZWGPSF (Airy %) BEARDVBME. EMEERL TR
X.
PSF #5448 (& Airy B#&A): £ THEZBEEE I GRA
% 3% 288 (encircled energy) T VAf# & Strehl et H AP, HAE
ANE—RERAGRYIBE, aRZEABESEME. BRG2RATH
PSF ¥ # AL Airy B AMB G RBAG AL RAMAHGIRER. Airy
HAGEAPSF FEREETH 84%. SEMRELHAGFTH, TRAEL
XREXRTERETHRAEZAIRLE.
RBAKRBENGZAEBFEROGREG. S WAHALEE, BE
ERRFEEHBX, BHFEREPBLGELRELER:
W=A4, p'+4, p'cos(6-6,) (9)
Ebe, A T#AH. AERAEAEAE, HEERGHEE (S) 5
BHa& (C) #:
S=-24,, C=-24, (10)

AP oAk ZHEGBILTE,
PREEBROEAFERATREFRAS AN, WEREEH:
W=a)-Z'+a’ -7} +a;’ - Z;’ (11)
FRAZBEEEEBREZBINGXEA:
4,=2J6\(@}) +(a?) s 4,=23al- 4,12 (12)

i) 0, = %arctga—zgé‘ﬂi 5.

a,

BAEREEEASTHEAEZATEBRREZE: Strehl 1t; PSF
6, PSFHIH £; XL AMO0 3 60c/deg TR HMETLEHA MTF &
% %5 MTFa; AR Z XA CSF 844 CSFa, BW MTF 54 & ¢iK
CSF # £ ARKMF CSF. MARXEFE EHFHRMMEGRK (BR)
i, A enNBE—RAERXRE(BEM AL, 143L5 2.

ThE, BHEREEAZFEZNEFTRFHAESTETER. AT
FRERNL, BABEALERAFEZFT X, RE4H4SEX. B2 H#

19
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3HABSAMNBATHTEERSEARBERETGT R,

1. EFHR202 FPRAFRALSEAXEATHBREHEELE (W) A
WMANBAE. A0 ARK, CE2HAMEERKRANEZTEREE. AT K 204
P, RAK WHB —HERLEEKL:, HE “HAEKEE:

W,,=arzr (13)

Wio BB ELEAR, A FPEREEFZER D RMS XL EH#HA
PREATH. PREIPRMSAETRAEERR, WABENZHE KA
REFE I AL E. BF, EWAHEZLELEERRKRF G R4
KE, mBREREREZRLBHF. RICECHRTESEGE —RAEM,
P EATT A3 FRITE GBS R EFRAE.

2. AT H2006FARAAX(3), AW, HE “ GHELIH
Phor ZRILHKAAZNEHASZLEGKE, £FFHITHIE.

3. ETH208 T, ARETAANTORKESRAALSG =
Bk R EMERLAHH, LR EZAEATHHX:

W._ =70+ 72 + ¢ 7, (14)
Eb E&BBEEHEEN.
M BEILHEH:
P =A-exp[i—i—”—mo} (15)

BERLHBEE AL BRTA—KtEHECM, F¥ELA
B ABAEATHRE R, KMt & T A%,

TEHPAARINBLFTFERESRARAEAON SR 2R
MEZSXRFSERE, FEHR, TREAERREREGAMRES L
FEZAS, SFLE, EAEGURENTEEBARERAEN 4%
EHRIZHREZBEERMEAGRN. RTRANIS, BRFETE
MEK. GANREATHEEGHARSEEALAEZINEKES
Rl gAgEE. BECLCBATRARZZAGHAE, AARZREAELE
AZMG K ETRNZA,

TRAHAETENRAEAG R DRAKZ (the minimum step
difference) X # £ E R GBA. FRILAZE S2AZ | 0.1 8k i

20



01818811.7 oM B FE13/21m

sk 2B T, #lde, T dmm B, ZRBAALET 017 EAE (£
B (10-12) ).

4. EFHE210 PAGHBLEXK p,.  EEEZHEZRGEAN
ZHRLAHE p,, GREME “4& (total) BILHK™:

Puat = Pro Pra (16)

5. A¥E212 A AARN (4) HAEEYV EHE (PSF) .

6. AT H214 7 LR HBBEREHZE.

7. AT H26 PABLEEETEREMAGRHE 2.

HEZR—FAZRZTR, FRE BAPHELE. B 3A KT
M—4%, FREHLSEGEEA. RXEES5INAZHRESE
TP RELN, ZEERIANALN RITFHRAE.

8. BMABGMNFHIAKE. EHFET V& 218 FHEZGHKES
HHAZE, Bt RAL (optimum) XF £ H:

Wi = €2 22 +C2 - 22 +652 - 732 + W, (17)
WTRENRAEEEAS W, W
W=W,, +W,, (18)

AR (17) # (18) £, AMLARAKEEN
Wi = (c3 —a)- 25 +(c} —a3)- 2} +(c;" —a7)- 2, (19)
#9455 (lens) HEMREE. N ET %K 220 PH L ZT £ E
BA:
S:—%zﬁ(cg—a;)—(:/z, c:—lz\/a\/(cj—aj)z+(c;2-a;2)2 (20)

B 64 400 ﬁa—_arc,g((c _;’2))

&%, R RMS 5 REBEME, RARERFE02=0,
BABENME Z R H B E.

B4 ATHTEARRAZERDGHRARE, HEEHK2 68—
AT, REATBEREEZEZ WA, FTEE2EDGRE, £
FFHBERD RMS 4 (02~0, BSHAKD) MEERFESE
HRRE. AE, S THREZRRGRE, LRIAFSSBEPKE

21
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14.

WTFAFHERFOHRARE, AAERAIFALEEHED
Ak, MREESEREMHTHITAHH L. BT LR S B, %
AMAT T 5 ¥ 5.

9. ¥ “HBEeEmiLHFHER (F 5K 205, 206') :

o= ool i 2,22 (21)

EF oo REATHNENMNEKRGBEGFR LA, AHETL
AEABMAGERK., RELZHLEL R KA 555nm, ERXELZHE
HE,

10. AT HE22F, & “2RILAK " poub “HEHILFK
B powro T HAAFA R KGHEE PSF. A RBEeI4r A0 E R HE
VAT, BRAEXESAH L EE PSF #7245, 4 % & PSF.

11. H3ES & PSF, EX S| Tl 3 M 2R B4
ArAEmETLLE—H. RAGEANETLARESERKERTS
EZREZHRRIANREZE, WBREBEFENFRLERK .

B5ATRSEH—AHF. KA BReFeEs k£ £ F B 4M2
HEFBRAZEHREEEE. KEATERELS GHFEEHEGR
A A,

BBERHEG TR T EOESRELARRTR R, ABEZAR
BAFBEUIIHAGERELZGEZHBFIE, Pldo, REHNZEHFE
RERZGERTEBRE, WRNOGFEETLZEEN LS EY
REZEME, AMBEALERGEZZNEKFRERARRE.

BERAMABHFEZLZG B ERRBEPBLLZEES, AH
Wk s LA T Bk,

H6AA6BRTRRAZFTHARARAEEGKRAD. 0 RAEFEH
BHTH, FAELEATRMS R ®8F®H. A F7EBAHF, Bo6A
FH—RAEARE (T EARFAEMA) 9461 F, B6BATH— A
AERBENAZEELEGH . EB 6B A=HH T, &8skt
77 &4, BAE TR AHAGRBE. TARKS:

22
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- BARERE, RFRGEBBRLAA —LEKE.

- B PRMS RE A B R K{AARR.

- 3 TFARARE G, TlA $ Strehl 3o 23, sF AR B 4
R RMS FESBEALARKA. Rit, EAAMALLENR
¥, Strehl }b&94EM # 5%,

- Fi A ¥ EAR B A B PLARAT.

- %8, MTFa#f» CSFa R R R E. »IF, SMER
HERBHRKE, XEREEHARATRERL.
H7RXTAENEGIANAEF AR EZN IR A%, HREA

TAREBR Y XA 269 Shack-Hartmann 2R B, #xfdEidiz 4%
RAEBTEREHIEZE (CRT) L9 Snellen A .. EHALHT
HAFIRFT ARk F EDE.

AR H, £B 78 %% 700 ¥, £ CRT. %% 87 (LCD)
BFRIAEMEE LA 257 Shellen Ak 702. X%, TR ey
Snellen AL &, XFETREMH —F##M A k. % Shellen A A £ 702
B —RB 704, —RMEHEEL 706, 5 —4 R E 708 A& —4Eik
B THDRO-EOHFERL 710, RBELEENERE EGARE L,
RABAME 712 98B E 5 R B 708 51 F2 A S RE E SR
BRE. ka#A—RE 712 HERARBRAG K, BidH RE 708,
R ER EZLK 706 Fo 4 £ B 704 3t Shack-Hartmann 3] £ 714,
Shack-Hartmann &3 5 714 &4 — M EHE K] 716 o— CCD R b
Xw R B M5 718. % Shack-Hartmann 2R 2 714 F 4 —#H i, %
WA SR SEEAR 2 B 3 HKRGHEN T2, FETRAGSE
B A FMARG T AN 20 EF B 2185 B2 X3 0%
BRREE, FREFTR 200 EMEAWAKES. THEZTRLL
Bhmx, 5'%%‘%*4%& BERAFLAAREZ ARG E L% 722,
THEAREER, BEREIBRAELE, ASFERGHLLE, £
%'JEH&E*EJ:zUTé‘Jﬂ‘ﬂ’T—*»&#?JT—%é, REAEBAF EZ RS T
EHBEREARBAMRGEE, REBBEAFLESFEZE RN ER

23
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AxeBE. a5 BE 14A-14C BB &5 —#F.

A CRARFTRERAEARSLE BREXLE AERRASER
Ko J 5 ki A ER K.

B 8A-8F A *xF 6 RAMuy, TMILEL TG ERITLE
akdk. B 8A £ Fiid RMS fef st L h 97k E. B 8B-8F
KA THZE A B eI L E: Strehl tt, PSF #JE, PSF &5
%, 03] 60c/deg Z i) MTF 4 & #, Ao CSF @R, AR AE A £ 4

ZEAY, ARBEZEAENAZETHET—AHRELEILE 8A
WHRENER., EAMAZRNGZTERANG ER0ITLEZLR BRI A
FAAGL. RS RMS Fodd #3060 R #5769 32 4.

HOkTHAFHALENRMSE (HFHREEL). EL ALY
FREIRFAEZ A FHREGEE. ARG F AL
BREPTERAIRAIAENEREEZ (AFD025 BLE) . 8,
BOELAMBE SASF IR LE R, iz gM4 LAPGAENTESL R
W RMS # A (1) XEHEK (2) #7544 K.

B 10 & 7K 8A-8F Fi 7+ EA L5 E W L EZ R £ Fstk f £
8 RMS 694k #itt. AXFZHRMS F, REEFB L Z (F&EF
#A) . MESGBREEZERK, FTHEHRED RMS M@, %
REBK. MARZEATOHABREZZAAREASHE L £ K0
79 4R

B 11 AFHB8 2L H ARG ARENER. ZEASTH
RABBEATHEZEMAMSARLEA LT AR LEGWE., 5T
MRET 2 69 ARk, TR 1WA ARENLEMEFLE XRG4
%, Bwmstdr ik £ 6 5 R E K.

A 12A # 12B XA 7FH THARFA LG EEEMRBE AL I A
HBEER. BT, BEERELIFEFHIL.

WEMRFLES, WA ETHENAMNEZE L X H
ARG ERNFREN, BERBEET —FHH TRAFERA S5 E,

24
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Flde, SLE 11, PRFERFIGEE, FEHETHRIARE 26
Wk, NWERKRPEENGKEE, AAREHFESTEM Y4
NSO HREE. BRERARPLERREG—AH T, B, ik
RMEGZLES THEGREE, WHAIRASZAEKENHE.

AEHKLRE 13A = 13B BERXE 14, B 13A # 13B oA %
T TAEARPLARASELEL B TEMAME, FIM O LA T
NTABRGRELBHEE, FLBHTEATERBHR PRIRRER
F AT SR L6y FAE R B HFEE.

B FHLRAFRANEORAEE. dlde, WRBASELELA
AR, B—AFLZLLAE (AleEX T TIHEAMNT), @ H
—FBREALAE (FleFFEHE), BN EARRAGEL LF.
EXBYEF, BAABLAATERGEAILE, REREETL
LR IHEFARAYEIRE. LK, R FHRZEFFELS
ZH—BIEHLE (BK) HrEGRDFEE,

BBEWNALCEREELIGEL TR T AN AP AL TEZR
fExEp. X, TRARAETOZEPRARL T LEEK S
HTEE. Blde, BRLEHLGY RMS PHEBHERA S RES, R
FEMBERRFTEGEFLRE, NaTHITFH. FHTAIFTLEEY
(50%-50%), XA AT, FHRAZTFELOBEME, RMS
BARIREHBAYRERARBERERE.

MAERAFTEFETENF IR AEGH AR, AREMR
O ARAARREETETEMALRE. Rtk Feh—2%, 44 CSF,
TRINEZRGHER, BACMARALRM, FHREFTORE.

ERBEBEEN, TRARKAXPEAR—FEk7 %, LEL
HEA R THEIRE, RO L. BLARTF, AF7HTHR
o 47 K.

FBE 4A-MCAFTH—HEFREA. BEEE G RALRR
s ZMTAE, mEE ﬁwﬁﬁﬁizﬁﬂ%%ﬂ%?% B
RAGABRRTHEZENZ e MRAAELASEG TR, AFEARLE

25



01818811.7 oM P FE18/21m

@Akt EXRGARE, KAEMNMARAERE TREEAA G LR
A4

B 14A-14C P AT —ABF. A A RBBFe £ £33 F S mek
HABEPEAREHF EFEIRFEAFZAGTENE. B 14B £
FREZFEEEAREMAT G5 AL, 7 E 14A F 14C 2 5 R = BK
B FEHAEMARD RMS SBIL-F @A gkl £ 814, B
14B 5B 4A A I4CH B AW, S THTEGREALTE R RFR
# B4 ( the least blurred image) .

TAERBHEZEHALBR, ZHFETHARKEHL, U3
HE, AEHAALLGETAES. AEGG AL RGN A E R4
AWK, RETHEANEGHFELELE, AMBARTUAARKXRE,
AW B A X EEAEGEHRAER. Hld: mRFEFK
HERFRAGFALBEAREME, NWARARFELARBIRKRY
E- L

BRBEALGRE, KAWATEMNZS BILAABRLAEMA. R
B, ATH T ERALPOREL, FEATFTEAXRESAFSRARSE
X, B FAK R4S X5 R AT,

S 146 R KR E, DA X ZFHERE T ERTHEGF
EPHR—FAHEINTLERNELERETNER, X=MFFEA:

_ WF rms 8, —#ATRALFEGT%, Lo HEAZER
F Ak £6 rms &

_AUTO, METRATEG A ELTRTNE, AR

_OPT, —#AXWH Tk, FRIABIEZLEGEREEN TR
&Q%ﬁ FTERAEAGEEREAKRD, HAMERER R4,
FAR, B3 PSFHORRERITHE TEHINEGXBLER.

B 15A-15C A4 WF. AUTO f 44 (OPT) , AEAEA
FEAMNATEIARGLSLEANKALSINGEZ. HABRYEL
MAk ZBEELT 1.

i, BEFEHENRALEATRARMNG IR G S O
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E. B 16A-16C A 35T WF. AUTO # OPT, #ARBAA FLHR
EZ0RE, 2ANEATINEENRBEEZIAGRE, 146 XREFR
W% et FHiE£EZ (RMSE) 4= TF:

WEF: 0.6+0.7D

AUTO: 0.5+0.9D

OPT: 0.4+0.5D

KL eRELLIDHTEA TS T:

WF: 10%

AUTO: 2%

OPT: 2%

TABRAE X THEB L ERAGTHELR. 448, WFHERD
AUTO # OPT, FFHEMAMELE K. F=, AUTO # OPT A1,
i OPT £4F ( £ RMSE Fdz gk £) .

A 17A-17C 45T WF. AUTO # OPT, W EAEH F4L, £
NETFTEIRLEERERZRNGX L. TAAS, OPT ZAHRIFH X
%, BHFBELT 1.

B 18A-18C A 3T WF. AUTO #= OPT, A4 Ak A £418h
SBFEERIGEHE, SANEATEIREENEGZRGEE. WF f
AUTO B 2K %, @ OPT AMEEX&E.

B 19A-19C A3 T WF. AUTO x4 (OPT), VA EH $45,
SN EAFERLEEREAHZ NG XL, E@G-FHYiREZ (RMSE)
4= F:

WF: 0.6+0.8D
AUTO: 0.4+0.7D
OPT: 0.2+0.3D
ey FHitZ (RMSE) = TF:
WE: 29443
AUTO: 21+31
OPT: 17427

27



01818811.7 oM P EE20/21m

BH@igZ83 05D R EHET L, A T:
WF: 14%
AUTO: 3%
OPT: <1%

LB LW, OPTH# T WF & AUTO. &£ %8, WF # AUTO R
BB THRE, @ OPT 3L 2%,

rEATHRBERBETARRLER. R EYAREILE.
MNSTFRAREEEAATE (OPT) BEHREDT04D; T HEA
mE AT 025D, X THEAAH, S THREAERTREDTID; T H
& fa & > F 0.5D.

WEZ R THTHRAEMZREXRTID, A TRAEARMTREKLRT
05D KA S WAR., AE %, KapERBRELERETREECSLE
K.

AUTO E Xttt drnmalska, AEEBRERETRE.
OPT # F AUTO.

L AL (OPT) B, REOEREFBAZEREMTLE, =
B (OPT) AR EFKBR TR ELREN T LAY, HH %
EHIE RE| X LG E YA,

it TRA DS EEGRE, BALPES EL LR EEE, X
EREALEFESL LB EFEG S EM (variability) . OPT 7 i
PNTREFHOGRE, FRAEAALTRBHEHMGMREZT. TR
#, REHMNETRALRT, FEHF OPT ¥R TEELRN,
OPT Hie £3Fb LA, X, RELATEANREBIELTLNRE
HREAREZ —ET, TR E IR TH I E.

BHHERRS RN IR AEGHENR, FrAheEA
HPHAMNEHEAARSZREGHAERBRAY, REXREHIIA
025-05D iR £, % EEZ (WA) ¥ TERBAY PR EK o, LI
PR RE, X TABEAH L TELZEKRL, AFT 025D
OHERMNER, MEARKEERMNEG. THRE, EA—ARTE
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MEH—AAREN WA, 5L —RFT IR —REETHMNEE
M, FEHEEERE. R WA, ALEEHRE, WARTHRAL
HATH R A BT, WA SEEAS, Wz 280 TR
REAIF. F—FHTHRRELERAIAFTLES AR ELRGRE,
EZHTHEMAA DT AERN ERAGHAFHE I RITLERE.

RELBOUBHE T RLAAGRELES, RAHARA AN
HERARREHRATAEAXNELE A ZRELETES . #ldo,
HAFTLEORMERFERGRERZ. SFH, TRAEAEMTTED
KM L, 4o Shack-Hartmann BB B, BHEANBEXLLELEET
£ (aberroscope) . B, AKX TA H5AMTHEM A G 7 &k —RE
A. MW, Ri%EFRIZRZ AT A KA.
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sk 02 L R
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& 1D LEEBEH KM, dFEQ
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