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OAHUM N3 BO3MOXHbIX MPOKYCUPYOLLUNX 3JIEMEHTOB
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ABNAETCHA 30HHasA nnactuHka PpeHens (FZP).

OHa pgaeT (hoKyc pa3MepoM, paBHbIM

LUIMPUHE KpalHeWN 30Hbl. BoaMoxkHO
nsrotoButb FZP c pazMepoM

KpaHeun 30Hbl 25 HM 1 MeHee
(Nature, v.435, p.1210, 2005)



[Tpobnema: Ans XECTKOro PEHTreHa
BEJINKO acCreKTHOE OTHOLLEHUE.

naes: 3aMeHNTb OAHY TakKyo F/P

Had ABE TdKUe




3ajaya:

MOHATb AOMyCTUMbIE NMPEAEsIbI
Ha NpoAosibHbIN 3a30p

1 ronepeYHbin CABUI




KorepeHTHas BoniHa A(x,y)(z) nameHsietcss o6beKToM METO40M

YMHOXXEHUS Ha TpaHcnapaHTHYro yHKuuo (npubsa. reom. onT.)

A y)(2) ==> Axy)(2) T(xy), T(xy) = exp(i@(X,y) - M(x,y))

PECH,DOCTPEHEHME BOJIHbBI B ITYCTOM TIpPOCTPaHCTBE OMNMNUCbIBaETCA

cBepTKou ¢ nponaratopoMm Kupxroga

AX,y)(Z) = P(xy)(£-z) @ A(X,y)(2),
P(x,y)(2) = (1/iAz) exp( in(x* + y*)/Az )

CBepTKa BbIYUC/ISETCS METOAOM ABOWHOM npoueaypbl FF T
PeasibHO BO3MOXXHasi CETKa TOYEK:

ana 2D matpuubl He bonee 2048x2048

ans 1D matpuybl He 6bosiee 65536 = 7



3anomMuHas aMnanTy[y KorepeHTHOMN

BOJIHbI A(X,y) B pa3HbIX TOYKaxX

Ha oCH Z2 MOX>XHO YyHECTb

HECKOJIbKO 0OBbEeKT: OB, \
nocsiegqoBares/ibHo @

PacrioJIO’KEHHbBIX Ha

onTUYecKoM ocH.

X, Y pa3zmepbl 4o 500 MUKpOH

Z ot 0 go 20 meTposB



[1na uncneHHbIX aKcnepuMeHToB BbibpaHbl ABe nuHenHble 3M1,
paauyc NepBon 30Hbl = 5 MKM, 4ucio 30H = 624,

LUIMPUHA KpanHen 30Hbl = 0.1 MKkM, anepTypa = 250 MKM.
PacueTHas obnacte = 655 MKkM, uncno Touek cetkn FFT = 65536.
JHeprua = 12.4 k3B, ANIMHA BOJIHbl = 1 aHrCTpeM.
PokycHoe pacctosHue 3[1: F = 25 cMm.

PaccTosiHue oT TouevHoro nctodHnka ao nepeon 3M: r,= 50 M,

cokycHoe paccTosiHne ans asyx 3l BeiumcnsieTcs no popmye
r=L+FQ1-LA)/Q+(F-LA), A=1/F-1/r,.

roe L - paccTtosaHue mexay asymsa 3l1.



A [Be 31, casur ¢asbi n/2 B Kaxxgou be3 3a3opa,

paboTtarT Kak ogHa 3[1 ¢ ¢pazoBbIM cABUIOM 1.
= B ka)xgomMm ceuyeHun nz 65536 toyek
o
<+ 6epeTtcs Bcero 108 Toyex.
' o
Y
=
1.08 um
[ 800,
| 600,
| A00.
t z(cm)
| 200,
> Lo

X (ym) 01 05 0.3 0.1 0.1 0.3 0.5



0 0.008 0.016 0.024

0.032 0.04 0.048 o5

- 400
- 300

200

Ln@pbl yKa3biBaloT 3a30p Mexay AByMs 3[1 B cM.
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[11aBHbIN BbIBOA:

rpu 3a3o0pe paBHOM NMPUMEPHO
rnybuHe pe3skoctu ¢pokyca ase 3[1
boKycupytoT He3aBUCUMO HY/1EBOU

ropsiioK Apyr Apyra.

Ln@pbl yKa3biBaloT 3a30p Mexay AByMs 3[1 B cM.



CeyeHuns BAO/b ONTUYECKOU OCU B 3aBUCUMOCTU

OT Be/INYMHBI 3a30pa Mexay Asyms 3[1

Makcumym 950 --> 350

| yMeHbLUEeHNE B 2./ pa3a
- npotvs 2 Ans ogHom 3.
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[ee 3I1 c dpazon N He PoKYCUPYIOT HU BMECTe HU OTAE/bHO

(HeT HyneBoro nopsaka). Ecte Tonbko obwmn okyc, 3aBUCALLUN OT
BEJINYNHbBI 3a30pa, Ha pacCToAHMU okono 12.5 cm

Makcumym 950 --> 260 OueHb Masioro 3a3opa
yMeHblleHue B 3.7 paza AOCTaTO4YHO Ans
npotne ogHou 3[1 ¢ dpazou . He3aBucnMocTun 3l1
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Nee 31 ¢ dpazon n/2 n c HyNneBbIM 33a30pOM.
3aBUCUMOCTb OT nonepeyHoro caeura S B obnactu gokyca.

MakcumymM 950 --> 260

CMelleHne Ha WnpUHY dokyca \  YMEHblieHue B 3.7 pa3a
YMEHbLUaeT MaKCMMyM U 3aTEM \  NpoTe oaHou 31
NpUBOAUT K He3aBUcMMocTU 31 . Cchasom n.

PezynbTaT
npencKasyeMbim




[1Be 3[1 ¢ ¢pbazon n/2 n ¢ 3azopom L = 0.5 mm.
3aBUCUMOCTb OT rornepeyHoro casura B obnactu ¢okyca.

DoKyCcHoOe paccTossHne cHnTaeTcs MakcumyM meHbLwe 950

OT CepeanHbI 3a30pa. y>Ke rnpu HyJ1IeEBOM CABUrE.
ACMMMETpUS cBsizaHa C TEM, llepBas 3[1 caBuHyTa

yTo A215 nepsBouv 31 gaHHoe BJ/IEBO, a BTOpas - Brpaso.

paccTosiHue 3a ¢poKycoM, a Ans

BTOpOU - nepes oKycom. %A




Nee 31 ¢ dpazon n/2 6e3 3a3opa.
Myap B obnactn anepTypsbl 31 npu nonepe4yHoM casure.

[NonoeBuHa pacyeTHol obnacTh npocyMMUpoBaHa 64 To4kK B OAHY W 3aTeM 512 To4yek crnaxeHsl
CBEPTKOMN C rayccoM € CMIrMON = 3 TOYKM.

Myap HeofHOpPOAHbIN.
MWHUMYMBI Yepes pas
To rnybxe, To BbiLLE.
nybokne MUHUMYMbI
npoAonkawTcs

B MMHMMYyMaXx 3a
npeaenami anepTypbl.

Pokyc obpezaH
Ha BbiCOTe = 2.
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[ee 31 ¢ dpazon n/2 6e3 3a3opa.
Myap B obnactun aneptyps! 31 npu nonepe4yHoM casure.

PEICCTOFIHME MeXxay rnonocamu (nepuoa) oueHUBaeTcs no gpopmyne
=r?/S,rae S-caeur, r, - paauyc nepeoii 3oHbl 3.
I'Ipm ry=5MKkM, S =2 MKM nonyyaem d = 12.5 MKm.
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