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BrniepBbie TeopeTHyeCcKU U AKCIIEPUMEHTAIbHO UCCIEIOBAaH METOJ CHHTE3a
TU(GPAKITUOHHBIX CEHCOPHBIX 3eMeHTOB ([ICD) mnms perucrpanuu morpenrHo-
CTel 3aliCH KOMITbIOTEPHO-cuHTE3upyeMbix rosiorpamm (KCT') [1]. ACD npen-
CTaBJISIFOT COOOM CelMATN3UPOBAHHBIE MUKPOPEILIETKH, CEPUs KOTOPBIX BIUCHI-
Baetcs B pabouee none KCI' B TeueHue mporecca CKaHUPYIOIIEH J1a3epHOH 3a-
nucu. Pa3pabortansl HOBbIe nByxKkoopaunatueie J1CD (puc. 1, a-6), ananus au-
bpakmoHHON KapTUHBI (pHC. 1, 2), OT KOTOPHIX MO3BOJISIET C YYBCTBUTEIHHO-
CTBIO Ha YpOBHE He Xyxe 10 HM onpeaenuTs JIOKalbHbIe OTPEIIHOCTH U3TOTOB-
aenust KCI' mo o6erM opToroHaabHbIM KoopanHatam [2]. [IpeatokeH bl METO T
cuHTe3a U aHanm3a (puc. 2) JICD mo3BomsieT peaan30BaTh B aBTOMAaTHIECKOM pe-
JKUME€ KOJMYECTBEHHYIO OLIEHKY pAaCIpEeleeHUs] MOrPEeIIHOCTEN TOJIOrpaM,
(bOpMHPYIONIHX BOJIHOBOW (DPOHT C OTKIOHEHHEM OT pacueTHOro He xyxke A/20.
HoBplii MeTOJ MO3BOJIAET MPOBOAUTH HE3aBHCHUMYIO IIPOBEPKY INOTIPEHIHOCTEN
KCT B 11060€ Bpems ociie OKOHYaHUs IpoLecca U3rOTOBIEHUS, UTO BaKHO JUJIS
BepHU(pUKALUU TOJIOTPAMM, UCTIOIB3YEMBIX B HHTEP(PEPOMETPHIECKOM KOHTPOJIE
KpYIHOTa0apUTHOM ONTHKHU.

For the first time, a method for the synthesis of diffractive sensor elements
(DSEs) intended for registration of writing errors of computer-generated holo-
grams (CGHs) was researched theoretically and experimentally [1]. DSEs are spe-
cialized microgratings, a set of which is embedded into the working field of the
CGH during the process of scanning laser writing. New two-coordinate DSEs (Fig
1, a—c) have been developed, the analysis of the diffraction pattern (Fig 1, d) from
which makes it possible to determine local errors for manufactured CHGs along
both orthogonal coordinates with a sensitivity of at least 10 nm [2]. The proposed
method for the synthesis and analysis (Fig. 2) of the DSE makes it possible to
quantify automatically the distribution of the errors in the holograms that form a
wave front with a deviation from the calculated value not worse than A/20. The



new method makes it possible to check independently the errors of the CGH at
any time after the completion of the manufacturing process, which is important
for the verification of the holograms used in the interferometric testing of large-
sized optics.
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Puc. 1. a — reometpus 2D JICD ans mogenuposanus; COM-MUKpon300pakeHUs
2D JICD, 3amucaHHBIX ¢ 3aJaHHBIM cMelieHueM 1.6 MkM (6) 1 2.5 MkM (8); 2 — mpH-
Mep I paKIMOHHON KapTHHEI TPH m3MepeHun tectooro 2D JICD

Fig. 1. a — geometry of 2D DSEs for modeling; SEM images of 2D DSEs written
with a prescribed displacement of 1.6 um (b) and 2.5 um (c); d — example of the
diffraction pattern obtained in measurements of a test 2D DSE
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Puc. 2. PacueTHble ¥ SKCIIEpUMEHTAJIBHBIC 3aBUCUMOCTH BEIMYMH OT CMEIICHUS
no koopauHare X: @ — nudpakunonnoit apdexrusHoctr (DE) mis ammuty iHOR
2D JICO npu AY=1.75 mMxm B 1-Mm 1 2-M audpakiponnsix nopsakax (DO),

6 — HOPMUPOBAHHOU pa3HOCTH AU pakinoHHON 3P dekTuBHOCTH
1-ro u 2-ro nopsaxos ADE1,=(DE1-DE2)/(DE1+DE?2)

Fig. 2. Calculated and experimental dependences of the values on the displacement
along the X coordinate: a — diffraction efficiency (DE) for the amplitude 2D DSE
at AY = 1.75 um in the 1st and 2nd diffraction orders (DO), b — normalized differ-
ence in the diffraction efficiency of the 1st and 2nd orders
ADE12=(DE1-DE2)/(DE1+DE2)
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