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Dusuyeckan annapamypa u eé rj1emeHmol

VK 548.0:534:535.4

Moayisiuusi MHOrOLBETHOI'O M3JIy4eHHUs Ar-jiazepa Ha OCHOBE
aKyCTOONTHYECKOH AU paKUHu B KpUCTaJLle apaTe/sIypUuTa

B.M. Komos

IIpeonosicen sapuanm axKycmoonmuueckoil 0pIzzoeckoil OUPpakyuu 0aa MOOYIAYUU WECHIULBEMHOZ0
U3NYUeHUA, 2eHepupyemo20 Ar-1azepom é cune-3enenoil oonacmu cnekmpa. Ipusedena memoouxa pacuema
napamempoe OUPpPaKyuu MHOZ0UGEMHO20 U3YYeHUA HA npumepe OUPpaKyuu ¢ MoHOKpucmaniie
napamenaypuma. Bvinonnenst skcnepumenmol ¢ UCRONb30GARUEM NAPAMENNYPUMA 8 KAYeCHmEe
aKyCMOoOnmMu4ecKo A4eKu. IKCnepumMeHnbl ROOMeEpOUNU IPheKkmugsHoe npeodpazoeanue INEeKMpPUUECKUX
CUZHA106 6 ORMUYECKUe C MUHUMATbHBIMU UCKANCCHUAMU.

PACS: 42.79.Jp

Kniouesvie cnosa: akycroonTudeckas AM(pakius, Op3rTOBCKHI PEXKIM, MOIYIISALIS, MHOTOIBETHOE U3Ty4€EHHE.

BBenenue

JU1s MOOYNsUMU ONTUYECKOTO M3IYYEHHUS LIMPOKO
ucnosp3yercsa akycroonrudeckas (AO) mubpakums [1-7].
Haunbonee mputsAraTenbHbIM U3 BCeX BHIOB AU(BpPaKIMH
SBJISIETCS OPIITOBCKUI PEXXUM, O3BOJIAFOLIMI OTKIIOHSTD BCE
U3Jly4eHUE B OfIMH JU(paKLIMOHHBIN MOPAAOK. OIHAKO 3TOT
PEXHMM OOBIYHO XapaKTEPHU3YETCsI BRICOKOM CEJIEKTUBHOCTHIO
I10 JUIMHE BOJIHBI CBETA, YTO 3aTPYIHSET €r0 HCIOIb30BaHNE
JUTS. MOZYJISILIMA MHOTOLIBETHOTO U3JTy4EHHS.

Ienpto naHHOH! paboOTHl ABNAAETCA HMCCIIEIOBAHHE
BO3MOXHOCTEH pexuMa OpdIrroBCckod AMbpakiIu,
peanu3yeMoil B aHU30TPOITHOM OJHOOCHOM KpHUCTalie
raparejulypuTa, B MHTEpecax NOCTWXKEHHs BBICOKOd(dek-
THUBHOM MOZYJISLMM LIECTULIBETHOTO ONTHYECKOTO M3ITyIeHHUS
Ar-nazepa B CHHe-3€eJIeHOW 00JIacTH CIIeKTpa.

Teopust

Kak u3BecTHO [4], B CBOEM CIEKTpe reHepaluu Ar-asep
M3Jy4aeT 6 JMHMA ¢ UmHamMK BOMH A, = 0,514 Mkm, A, =
0,488 Mx™m (mBe HanOonee sipkue JimHUK), A, = 0,501 MKM,
A, = 0,496 mxm, A, = 0,4765 mkm u A, = 0,4579 mMxm.

[aparemtypur (TeO,) sABIAETCA OAHOOCHBIM  IOJIOKH-
TEJIbHBIM KPHUCTAJUIOM, O0JIaJalolM ONTHYECKOM aKTHB-
HOCThbIO. [lokazarenu npenomieHus Kpuctauia ISl u3JTy-
deHus, pacnpocrpansiomerocs B TeO, mox yriom 6, k
ONTHUYECKOM OCH, ONPEAEIIOTCS Kak [5]
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Ha puc. 1 npuBeneHa BektopHas aumarpamma AO-
JM(paKIMY MHOTOIIBETHOTO M3ITydeHHUst Ar-7la3epa Ha OIHON
aKyCTHYECKOM BOJHE B OJHOOCHOM KpHCTajlsle B
NpUOIDKEHNH TVIOCKUX BOJIH, KOT/1a KaXKIIbIN 13 JTy4ei MOXKHO
0XapaKTepHU30BaTh BOJHOBBIM BEKTOPOM. MHOTIOLBETHOE

U3Ty4YCHHE TO , COCTOAILEE U3 IICCTHU nyl{eﬁ C pa3HbIMHU

JUIMHaMH BOJH, NaJlaeT Ha rpaib OX KpUCTaJL1a Moj yIiioM 0.
I'pane OX opueHTHpOBaHA OPTOTOHAJIBHO ONTHYECKON OCH
OZ. BHyTpu KpHCTaljla Jy4d PacrpoOCTPaHAIOTCH B

HAIpaBieHnH K ; , pUueM, CTPOro roBops, MpeIOMIIEHHbIE

Jy44 YK€ He KOJUTMHEapHBbI APYT IPYry. DTO pasinyre Majio
Y Ha PUCYHKe He oTpaxkeHO. [Ipy BeIXOne U3 KpUCTasLIa 3TH
Jly4d BHOBb CTAQHOBSTCS KOJUTMHEApHbIMH. B kpuctauie Bce
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LIECTH JIy4Yel B3aMMOIAEHCTBYIOT C OHOM aKyCTHUECKOM BOJI-

HOH ¢ , HanpaBJIEHHON OpTOroHaNIbHO ocu OZ. Jludparupo-

BaBILME JTy4H K ; OYyIyT Takke HEKOJUIMHEAPHBI (3TO OTpa-

’KEHO Ha PUCYHKE), Ha BbIXOZIE U3 KPUCTAJUIA OHMU, B OTJIYHUE
OT MaJaroIlero U3TydeHus, OyayT pactpOCTPaHIThCS MO/
pasHbIMU yri1aMu. [Ipy 3agaHHOM yIyie majieHus o Bee IeCTh
JIydeil He MOTYT HaXOIMUThCS B OPATTOBCKOM CHHXPOHU3ME C
O/IHOI1 aKyCTUYeCKO! BOJIHOH . BOJIBIIMHCTBO U3 Tyueit OymyT
B3aMMOJEHCTBOBaTh C PACcCTPOUKONW OPATTOBCKOTO CHHXPO-
Hu3Ma [1]. OnHako MOXKHO HaHTH TakOM YToil o ¥ JUIHHY
BEKTOpa (IO CYTH, YaCTOTY 3BYKa JUIsi BLIOPAHHOM 3ByKOBOM
MOJIbl), KOIZla PACCUHXPOHHU3M MEXIY JydyaMu OymeT
MHHUMAaJIbHBIM.

B pe3synerare TeopeTHyecKoro aHaiusa ObLIO HaieHo,
YTO MUHMMAaJIbHBII PACCUHXPOHU3M LIECTH JTy4ell ¢ aKyCTH-
4eCKO# BOJIHOM, paciipocTpasitoleiics B TeO, Boib Harpas-
nenus [110], nocturaercs B nonoce yactot 100-140 MI'1.
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Puc. 1. Bekmopnaa ouazpamma AO-ougppakyuu wecmuygemuozo
U3NlydeHuA Ha 0OHOU aKyCmu4ecKoil 6oHe.

IJKCIIepUMEHT H 00cy:KaeHue
JKCNePHMEHTAIbHBIX Pe3y/IbTATOB

J1s IpoBepKU pacyeToB ObLI BBHIIOJIHEH YKCIIEPUMEHT.
OKcrepuMeHTallbHasl yCTaHOBKa U300paXkeHa Ha puc. 2.

IecTuiBeTHOE M3ITy4eHNe Ar-1azepa | HanpassieTcs Ha
TIOJIPU3aLIMOHHBIN OCIa0UTeNb 2, 3aTeM POITYCKAeTCs Yepes3
NOJIAPU3aTOp 3, OPUEHTHPYIOIIMH TOJSPHU3AIMIO BXOJHOTO
U3ITy4YEHMs, IOCIIE YETO HANPaRIISETCs Ha JIMH3Y 4 ¢ OKYCHBIM
pacctossHueM F = 16 cm. Cxopsmieecs nog yriom ~1°
u3JlyueHue HarpasisgeTcsa Ha AO-sueliky 5, Haxonsiytocs B

dokyce nuH3bl 4. 3a sueiikoit 5 pacnonoxkeHa npusma 6,
KOJUTMMUpYIOIIast 11 parupoBaBIIie pacXoAsIyecs Tyqd B
€IMHBIA Imy4okK. JInnza 7, ananornuHas auH3e 4, Gopmupyer
PacXoIALIMICS CBET B NapaJUIesIbHbII, KOTOPBIH HalpaBiseTcs
3aTeM Ha QoronpuemMHuk 8. Henpoaudparupopapmue yuu
PacpoCTPaHAIOTCA B HAaNpaBiIeHU! 9. OTMETHM, YTO UCTIONb-
3yeMbIE JIEMEHTBI HE SIBIIAFOTCS aXpOMaTHYHBIMM, OTHAKO B
HAIIEM CITy4ae 3TO He CKa3bIBAaeTCs CYIIECTBEHHBIM 00pa3oM
Ha XapaKTepUCTUKU MOAYIALMK. B kauectBe AO-sueiiki HaMu
ucronp3osaics MoHokpuctamn TeO, ¢ pasmepamu
10x10x10 MM, rpaHM KOTOPOTO OPHEHTHMPOBaHbI OPTO-

roHajbHO HarpasieHusiM [001], [110]u [1 TO] . Onrryeckast
ock OZ coBnagaet ¢ HanpasieHueM [001].
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Puc.3. Onmuueckuii cuznan, pecucmpupyemsiii (homonpuemHuUKom.

Krpanu {110} nmpukieunsaics npe30npeodpa3oBaresib U3
LiNDO,, reHepupyoL1uii [I0NIEPEUHYIO 3BYKOBYIO BOJIHY C
HanpasienueM casura BAoJb [110]. Hanpasnenne OX
coBIajaet ¢ HanpasnaenueM [110].

Ha AO-s4eiiky nomaBaiuch 3J1€KTpHYECKUE CHTHAJBI B
BUJIE UIMITYJILCOB, 3aTI0JTHEHHBIX CHYCOU/IAJIbHBIM CUTHAJIOM.
YacroTa 3anoinHeHust UMNnyabcoB — 135 MIT1, auTenbsHOCTh
uMItynbsca — 1.3 Mxc. Ha puc. 3 noka3aH THUITMYHBIN UMITYJIbC
ONTMYECKOTO CUTHAJIA, HabmonaeMsblil Ha (oToeTeKTOpE.
dopMa ONTUYECKOrO CUTHajlla ¢ XOpOUIEil TOYHOCTHIO
HOBTOPSET OTMOAIOLIYIO AJIEKTPUYECKOTO CHUTHAJA: y HHX
MPaKTHYECKU UACHTUYHbI NIEpeIHUI 1 3aHUI (HPOHTBI, 4TO
YKa3bIBa€T Ha HAJIMYME MUHUMAIbHBIX UCKKEHUI (HOPMBI
cursana B npouecce AO-B3auMoecTBYA.

3akirouenue

Ha ocHoBaHMM H3JI0’KEHHOTO MOYKHO CIENIaTh cJieayromue
BBIBO/IbI:
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1. IIpegnoxxen Bapuant Opa3rroBckoit AO-mudpakumm B
TeO, 1 MOIYIAIAM IIECTHIIBETHOTO ONTHYECKOTO M3ITye-
HUSI, TEHEPUPYEMOTO Ar-ma3epoM B CHHE-3€JICHON 00acTh
CIIEKTpa.

2. I1okazaHo, 9TO HCIIOTB30BaHIE PACXOIMMOCTH ONITHIEC-
KHX JIy49eil crimakuBaeT Op3ITOBCKUI pe30HAHC, TEM CaMbIM
yAaydnast yciaoBus AU(PAKIK MHOTOIBETHOTO H3ITyICHHS.
OT0 O3BOJISIET YBEIMUHTD HECYIIYIO YaCTOTY JEKTPUIECKOTO
CHUTHAJIA.

3. OCHOBHBIE TEOPETHYECKHE PE3YIBTaThl POBEPEHEI
9KCIIEPHMEHTAILHO Ha OCHOBE HCCIIENOBaHUS TU(paKium
IIECTUIBETHOTO M3yueHus Ar-nasepa B kpuctamie TeO,.

4. ITomy4eHo mpeoOpa3oBaHUE MEKTPHUCCKUX CHTHAIIOB
B OINITHYECKUE IIPU JUIMTEIBHOCTH UMITYIILCOB ~1,3 MKC ¢
s¢dexrnBHOCTRIO MUdpakin ~10% B pexxumMe nepenaqn
CHT'HAJIOB 0€3 NCKa)KeHHH.

Pabora BeITONHEHA TIPH YaCTHYHOW (PUHAHCOBOW TOA-
nepxke POOU (rpant Ne 13-07-00138, rpant Ne 14-07-
00014) u rpanTa [Ipesunenta Poccuiickoit @eneparwn 1is
TOCYIapCTBEHHOM MOAJCPIKKH BEIYIIMX HAYYHBIX IIKOI
Poccutickoit ®eneparmu HII1-3317.2010.9.
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Modulation of the multicolor Ar laser radiation on the basis
of the acousto-optic diffraction in the paratellurite crystal
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1t is suggested a variant of the acousto-optic Bragg diffiaction for the modulation of the six-color radiation
generated by Ar laser in the blue-green spectrum range. It is demonstrated the design procedure of the diffiraction
parameters of the multi color radiation by the example of the diffraction in the paratellurite mono crystal. The
experiments with the using of the paratellurite as the acousto-optic cell are fulfilled. The experiments confirmed
the effective transformation of the electrical signals into optical ones with the minimal distortions.

PACS: 42.79.Jp
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