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BBeneHue

Pa3BUTHE TEXHOJIOTHHN M3TOTOBIECHUS INIAHAPHBIX IIPEIOMIIMIOIIMX JIHH?3

¢ ImapadoJIUYECKUM IIPO(IIEM ITOBEPXHOCTH M MAJIBIM PaIyCOM
KPUBHU3HBI, a 3HAYMT U allcpTyphl, ITO3BOJIMIIO CJICIaTh CJICYIOIIHIA

I1Iar, a UMEHHO, CO3J4aTh OMJIMH30BBIM HHTEPPEPOMETP, TO ECTH ITOCTABUTH
IIBE OQMHAKOBBIE JIMH3BI Ha IIPEJICIbHO KOPOTKOM ITOIIEPEUHOM
PACCTOSHUM MEKIY HUMH. J[BE MTMH3BI (POKYCHPYIOT ITOYTH IapaslIC IbHBII
IIYYOK, CO3/IaBad BTOPHUHBIE HCTOYHUKH PACXOAAIETOCS M3 TyUCHI.

B o0acTu riepeKphITHS BOJHOBBIX ITOJIEH IPOUCXOIUT UHTEP(PEPEHLA.
M3-3a KOHEYHOM arepTyphl JIMH3 00JIACTh IIEPEKPHITHSI OTrPaHIYCHA.




Meton pacuera

[ IpoGieMa TEOPETHUECKOTO MOACTIUPOBAHUSI padOThHI OUIMH30BOTO
HHTepepoMeTpa SKBUBAJICHTHA OOIIEeH MpodIeMe pacueTa KOTEPEHTHOTO
(pa30BOro KOHTpacTa OT JIFOOBIX OOBEKTOB. DTa MpoliieMa pelracTes B ABa
sTana. BTopoi »Tal - 5To IepeHOC U3IYUSHHS 0 BO3ayXy. IIycTh Ham
n3BecTHA (PYHKIHS £ (x) cpa3y 3a o0bekToM. Hamo HariTi pyukmro £~ (x)
Ha pacCTOSTHHUH Z OT OOBEKTA.
OTa 3aja4ya penacTes ¢ MOMOIIBIO CBEPTKH (PYHKITUH £~ (x) ¢
nponararopom Kupkroda (x,z) , To €cTh
| >
Er(x) = P(x=x"2) * E1(x"), P(x,z) = — 1 — e}{p(f;«’r A )
(idz)!? Az
OJHH H3 JBYX CITOCOOOB BHIMUCIICHHS CBEPTKHU - METO JBOKHOTO
npeodpa3opanusg Oypbe

Ex) = PGB, P.) = exp( i

I Ipu sToM ucnonws3yercs aaroput™ FFT Ha oueHb O0IbIIION CHCTEME TOUEK,
TaK Kak IpoIaraTtop OUeHb OBICTPO OCIHUILIHPYET. OOBIMHO 5 OSpy UHCIIO
TOYEK PaBHBIM 65536 = 64 K= 2'° g xoMIpIoTEP €llle HE TOPMO3HT.




MoaenmmpoBaHue 00bEKTA

[ IepBBIii ATal - 5TO MEPESHOC H3IYUCHUS Yepe3 00beKT. Ecin 00beKT
OTHOCHTEJIbHO TOHKHH U ¢J1a00 H3MEHSIET TPACKTOPHIO JIVUSCH BHYTPH ceO4,
TO JIOCTATOYHO YYECTh TOJIHLKO HEOJHOPOAHBIN HaOer (pazbl Ha MPAMOJIHHEH-
HOM TpacKTOPHH JIyua BHYTpH 00BbekTa. B sTOM nMpuOIMmKeHHH 3aa4a
pemaeTcd Tak. IIycTh HaM u3BecTHA (PYHKIHA £ (X ) HEMOCPEACTBEHHO
nepes oobektoM. Toraa pyukiusa £ (x) cpa3y 3a 00bEKTOM paBHa

Ei(x) = Eo)T(x), T(x) = explip(x)),

0(x) = k[0 + iflH(x), k= 2Tff n=1-0+ipB

3Jiech MpeanojaracTes OJHOPOJHBIM MaTepUall, HO HEOJHOPOAHAS TOJII[UHA
o0beKTa BJ0JIb TpacKTOopuH JIydcii. OyHKnus 7 (x) Ha3pIBacTCS TPAHCMHUC-
cuoHHOH (pyHKIHEH. IIepenoc uzmyueHus yepes moOoi 0OBEKT MOIKHO
OIIUCATh TPAHCMHCCHOHHOM (PYHKI[HEH, HO B OOII[EM ciIydae OHAa HMEET BU/I
Matpuibl 7(x, x') ¥ 1719 KasKJI0M TOUKH X IOCIIE 0OBbEKTA HYKHO CYMMHPO-
BaTh BCE TOYKH X Iepe]] 00beKTOM. MBI %Ke MCIIOIb3YEM I€OMETPHYECKYIO
OITHKY JUISI OOBEKTA M TOJILKO JHArOHAJIbHYIO YacTh TPAHCMHCCUOHHOM
MaTpHUI[bL. 3/IECh U BHINIE A - JJIMHA BOJHBI MOHOXPOMATHYECKOTO
U3IIYUCHUS, /7 - KOMIUIEKCHBIU MMOKAa3aTeb MPETOMIICHHUS.




MoaenmmpoBaHue 00bEKTA

KoHkpeTHO 11 OUIMH30BOTO HHTEp(PEepOMETpa HMEEM

t(x) = (x —xp)?/R, x—xx| < A2

t(x) = to, x| < do/2

H(x) = 11, x| > do/2+A
xp = 24 +do)2.  to = A2/AR

31ech R - palHyc KpUBU3HBI BEPIIUHBI TapaOOIHYECCKOH MTIOBEPXHOCTH
JIMH3, A - anlepTypa JIUH3, d( - IIHPUHA Pa3ICIUTCILHOH MTOJIOCHI MEXKTY
HUMH, [ - IOJIHAS JJIMHA JIMH3BL, /] - OOJbIIas TOJIIUHA, 3(PpPEKTHBHO
VUM THIBAIOIa 1IEJIb. B pacueTre JIMH3a IpeaIoaracTes OJJHORIEMEHTHOR U
IIBOSIKOBOTHYTOH, XOTS pe€aIbHO OHA COCTOUT U3 /N 3JIEMEHTOB C PaJuycoOM
KpUBH3HBI Ky = RN . Ho B jaHHO# MOJieu 00€ TMH3EI SKBUBAJICHTHHI.
DOKyCHOE pacCTOSHUE TAKOU JIMH3HI IS ITapaJuICIIbHOIO IIyYKa paBHO
F = R/20.

B manHOM J0KIaJie IS HIUTFOCTPAUUH padOThI MIPOrpaMMbl PaccMOT-
PEHBI CIICAYIONME 3HAYCHUS napaMeTpoB: A = 50 MkM, Ko = 6.25 MKM,
N =6 u26,dy, = 10 mxM, sHeprus ¢poToHoB £ = 12 38, L ~ 1 A. Pa3mep
UCTOYHHUKA 5 = 50 MKM, pacCTOSIHUE JJO UCTOUYHHUKA Zo = 5760 cm.



Meton pacuera

KorepeHTHOE BOTHOBOE IMOJIE CO3JAETCSI TOUEYHBIM HCTOUHHUKOM, KOTOPBIH
SKBHUBAJICHTEH JICIbTa-(PYHKI[UHM, TO €CTh MaJaroI(ee Ha OOBEKT U3ITYUCHHE
TO>KE oNMmuUchIBacTed npomnaratopoMm Kupkrodga. Mrtak umeem

Ex(x) = P(x —x',2q) * T(:<)P(x',20) |

rJc Z4 - pacCTOSIHUE OT HHTepdepoMeTpa 1o AcTekTopa. M3BecTHO, UTO
TaKOW MHTETPaJI IO MOJIYJIFO SKBUBAJICHTCH CJICAVIOMIEMY

|E2(I)F — ‘Q(EU)F? Q(I{j) — P(-ID _I.F_':Z) * T(Ia) ‘
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TO €CTh PE3YJILTAT B CJIy4ac OCBEHICHUS OOBEKTa pacXoAAIMIUMCS MTyUKOM
SKBUBAJICHTEH IapajlIeJIbHOMY IYYKY, HO ¢ IIEPEHOPMHPOBAHHBIM
PACCTOSIHUEM M MONECPEUYHON KOOPAUHATON. DTO BCETJIa HAJIO0 IIOMHHUTD, HO
MOSI IporpaMmMa SIBHO 3TO HE YUUTBHIBACT, OCKOJILKY OHA CIIOCOOHA JIeJIaTh
IIEPEHOC U3ITYUYCHUS YEPE3 BO3AYX U 0OBEKTHI MHOTOKpaTHO. B pacxoig-
meMcs My4YKe KapTHHKA PACIIUPSISTCS U OTOJABHTAETCS JajIbIlle OT OOBEKTA.



[ lapameTpsl

AHaTUTHYESCKHH aHAIIH3 IPOBEAEM I MapaslieIbHOro myuka. Ha
pPacCTOSHUH F OT HHTEpEepOMETPa UMEEM JIBA HCTOUHHKA IMOMIEPEUHO
pa3JieICHHBIX paccTossHUusIEM d = A + dy. IIpn 5ToM Ha paccTOSIHHU
z1 = zg — F hpopMHpYETCSI MEPHOTUUECKOE paclpeeIICHHE HHTCHCHBHOCTH
¢ mepuojgom /A = Az;/d. Ilepuoa THHEHHO pacTET ¢ paccTOTHHEM. TaK Kak
nepekphiTHe (POpMaIbHO HAUMHAETCS MPH Z; = F, TO MUHEMAJILHO BO3MOX-
HBIU Niepuoj paBeH /g = AF/d =~ AF/A = wy, TO €cTh MUHUMAaJIbHBIN
IIEPHO/T paBEH MIHpHHE (POKYCA JIHH?3.

OcoOEHHOCTh PEHTTCHOBCKHUX JIHH3 B TOM, UTO OHH IOTJIOIIAIOT H
3pPpekTUBHASL anlepTypa JIHH3, onpeacseTcs noriomeauem. I losTomy
peaIbHO MHUHHMAIILHBIH MIEPHO/T B HECKOJILKO pa3 0oJIbIle pa3Mmepa (pokyca
H (pUKCHpYETCS Ha pacCTOSHUH z| > . Tem He MeHEee MOIYUYUTh IIEPHO
CTOSTYCH BOJIHBI MEHBIIIE MHKPOHA OUE€Hb MPOCTO, BO3MOKHO JTaKE BHINTH
Ha YPOBEHb OKOJIO ¢Ta HAaHOMETPOB. C Ipyrou CTOPOHBI BEPXHUH IPE/IC]I HA
IIEPHO,T OTPAHHYEH TOJILKO IMPOIOIHHBIM PACCTOSHHEM.

Pa3mep HCTOUHHKA MOPTUT KOHTPACT, TaK KaK HEOOXOUMO YCPEAHATh
KapTHHY IO pa3MePy MPOSKIUH HCTOUHUKA § = SZ4/2¢. YXyAIICHUE
KOHTpacTa MO>KHO HCIIOJIH30BAaTh ISl H3MEPEHHUS pa3Mepa HCTOUYHHUKA.



Pe3ynbrar |

E=12x3B,N=06,t) = 0.6 mm, F' = 15.4 cm, exp(—fLoto/2) = 0.27,
zqa = 490 cm. 1lomoca MexTy TMH3aMH MIPOIYCKAET U3JIYUCHHUE, UTO
MPUBOJUT K HHTEPECHON OCOOCHHOCTH B HHTEP(PEPEHITUOHHBIX MTHKAX.
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Pe3yibTartel
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Pe3yibTartel
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Pe3yibTartel
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Pe3yibTartel
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OO0cCyKaeHH1E

Hrak, ipu z; = 490 cM B IIEHTPE BO3HUKAIOT 4 ITOJIOCHI ¢ VJIBOCHHBIM
[IEPUO0M, TaKasl KapTHHA JOBOJILHO JIOJITO JECPIKUTCS IIPU YMEHBIIICHUU
paccTosiHUS, HO IIpU Z; = 400 cM OHa Ha KOPOTKUH UHTEPBAJI PACCTOSIHUU
[IpoIajacT U MEPUO/I BOCCTaHaBIUBacTes. | [pu mocreiyroremM yMeHbIIIEHUH
paccTossHHS (popMHpPYETCS 5 MOJIOC ¢ YABOCHHBIM IIEPUOOM, CPETHSSA
[10JI0CA B IIEHTPE, pacCTOSHUE Z47 = 330 cM. 3aTeM IpH Zy7 = 285 ¢cM aHOMa-
JIUSL CHOBA MCYE3AET, a PH Z; = 250 cM CHOBaA BO3HUKAIOT 4 IOJIOCHI.

I Iponiecc moBTOpSAETCSA IPH YMEHBIIIEHHH Z7 CHOBA U CHOBa Ha (poHe
YMEHBIIIAIOIIErOCcs MEPUOAa H Bce ObICTpEE.

JleTalbHBIN aHATIMTHYECKUUA aHAJIM3 OIIMCAHHBIX aHOMAJIUU HE IPOBO-
JTUJICS, HHOT 1A MPOIIE ¢Je/IaTh YUCICHHBIN SKCIIEPUMEHT, YEM pa3OHpaTh-
cs. 3amMeuy JIMIb, UYTO YKa3aHHbIE aHOMAJIMM PEeaIbHO HAOJIFOJaIUCh B
skcnepuMeHnTax Ha CH B I'penoOne (ESRF), HO pe3yiabTaThl HE ONYOJIHKO-
BaHbI. JTO SBJIIETCS CBUACTEIILCTBOM, UTO IIPOrpamMma aJeKBaTHO
MOJICTTUPYET SKCIIEPUMEHT.



Pe3yibTartel

[ IpyunHOM aHOMATUH SBIISIETCS IMOJIOCA MEXKIY JIMH3aMHU, IIPOIYCKAKOIIasl
u3ydyeHue. PacueT mokaspIBaeT, YTO €CJIM MOJIOCY YCTPAHUTh, TO BCE
xopomro. I[Ipu z; = 40 cMm, manHas muH3a gaet nepuog /A = 500 HM.
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Pe3yibTartel

E =123, N=26,t) = 2.6 MM, ' = 3.55 cm, exp(—[ioto/2) = 0.003,
zq = 14 cm. 1lomoca MeX Ty JIMH3aMH HE MIPOIYCKAECT U3JITYUCHHUE,
MHHHMAaJIbHBIH nepuo g mojoc /A = 180 HM.
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