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Jns riporponHoro kpuctana mnaparenypury (TeO,) omiHEHO HIMPHHY EKCHTOHHOI 30HH, BiAMOBiZambHOI 3a
JIMCHEPCiio TTOBOPOTHOI 31aTHOCTI y MIMPOKiH 00JIacTi MPO30pOCTi Ta MpUKpaioBilt 061acTi. Bukopucrana s mporo
¢dopmyna (8) cpaBemBa I BUIAAKy, KOJIH ONTHYHA aKTHBHICTH € KpuctanigHoro noxomkenus. [Ipu 7= 300 K

st TeO, orpumano AE = 0,277 eB.

KurouoBi ci1oBa: ripoTporisi, mapatesypuT, 30HHA CTPYKTYpPa, EKCHUTOHH.
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TpagumiiHO y KpPUCTAIOONTHYHIA JiTepaTtypi He
aKIEHTYETbCS yBara Ha pO3pI3HEHHI JHIHHUX Ta
ripoakTuBHUX edekruBHUX ocimiiTopie (L- 1 G-
OCHWIATOPH). 30KpeMa, y BHIAAKY TipOTPOIHHUX
KPHUCTATIB IPH aHAI31 AMCIepcii MOBOPOTHOI 3MaTHOCTI
9(%) Ta TPH PO3MIANI pIBHIHb Ui TOKAa3HUKIB
3aJOMJICHHSI MPaBO- 1 JIIBO-LUPKYJISIPHOIIOJISIPU30BAHUX
XBWIb (TOOTO XBHJIB E(y") =ig" TaE(y”) =—iEM),
BiJITIOBiJTHI KBAaHTOBI INPOIECH TIOB’S3yKOTHCSA 3 y4acTio
ogniel 1 Tiei x 30oHu E; (E) gyn piBEa E; i
XapaKTEPUCTHYHI TapaMeTpH KBAaHTOBHX IIEPEXOJIIB
(pe3oHaHCHA YacTOTa g, CHJA OCIHIATOpA f, (GakTop
3aracaHHsi TOILO) BBAXAIOThCS OIHAKOBUMHU [1-4].
HenaBHo Hamu Breplie Ha TNPHKIAAI TiPOTPOITHOTO
HariBIpoBigHuKa maparenyputy (TeO,) Oyna 3pobiena
cnpoba po3pisHuTH Ta imeHtudikyBatm G- 1 L-
OCLIIISTOPH SIK 3a iXHBOIO mpuponoto (G-ocumisitop —
eKCUTOHHHH, L-oCIuisaTop MiK30HHOTO THITY), Tak 1 3a
HANTOOBHIIINMH TTapamMeTpamu [5].

Yomy mioitHO Temep, konu BumoHMIOCS 100 pokiB
OCLIMIATOPHIH MoJeni pedoBMH”, CTano MOMKIMBHM
MOBEPHYTHCS Ha HOBOMY piBHI J0 1€l mpoOGmemmu?
BignoBiae mosysirae B TOMY, IO MOJIOHO K Yy ¢i3uiii
HAMIBIPOBIHUKIB CYTTEBHI MPOPUB MIBCTONITTS TOMY
CTaB MOXJIMBAM ICJs  pO3IIM(PYBaHHS  30HHHX
ctpyktyp Ge i Si, B ONTHII TIPOTPONMHUX KPHCTAIIIB
iICHTU(IKAIS  BIIMOBIMHUX OCIHISTOPIB HE MOIJIa

)k BizioMo, micist BigkputTsi enextpona (k. Tomcon, 1897), y
1900-04 pp. II. Hpyme i X. JlopeHu po3poOMIIM TOCIiIOBHY
CNICKTPOHHY TEOpil0 peYyoBHH (HacamIepex MeTaliB), Tak MI0
KOHIETIIF0 1 MOJAENb ENEKTPOHHMX OCLHISTOPIB MOXHA [aTyBaTH
1904-um poxom. HeBpmoB3i micist Toro 3’sBUIMCS (yHIaMEHTAIBHI
npari 3 1uHaMiku rpatku (hoHoHHI ocumsitopu, M. boph) i T.4.

IOHeZaBHa OyTH 3pealli3oBaHoOl0 0e3  JAeTalbHOTro
po3MWUGpPYBaHHS CTPYKTYpH ONTHYHUX (YHKIH B
HIMPOKOMY EHEpPreTHYHOMY Jliarna3oHi y  IJIMOWHI
(¢yHIaMEHTAIBFHOTO CTeKTpa (AuB. puc. 1).

[laparenmypur HaJIeKHTh [0  TETParoHaJIbLHOTO
eHaHTHOMOp(GHOTro Kjlacy cuMeTpii (mpocT. rpymna
Di =P4,2,2 abo enantuomopdHa Di =P4,2,2). 3rigno
3 JaHUMH  PEHTIeHOCTPYKTYpHOro  aHamizy  [6],
napamerpu rpatku a = 4,80824 i ¢ = 7,6120 4.
Enementapra KoMipka MICTHUTh YOTHPH (OPMYIIbHI
OJIMHHILII.

Bigomo, o crnonyka TeO, icHye 1 y MONEKyJIIpHin
dopwmi [7], me nosxkuHa 38°a3ky Te=O R,,, = 1,83 4, a
KyT MK 3B’s3kamu ctaHoButh 110°. Monekymu TeO,
(cumertpist Cy,) HE € ONTHYHO AKTHBHUMHU.
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Puc. 1. Crpykrypa crekrpa (yHIaMEHTaIbHOTO
norauHaHHs kpuctana TeO, [5].
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IIpu yTBOpEHHI KpHCTaiaa MapaTreiypury MOJCKYIIH
TeO, maiixe 30epiratoTh CBOIO KOHQIryparito i B3aEMHO
OpIEHTYIOTBCS. TakMM 4YHHOM, 1100 MiHIMI3yBanacs
eHepris €JIeKTPOCTAaTHIHOT (AMITOTB-TUTIONTBEHOT)
B33aEMOJIII. 3a HANHOBIIIIMMU JAHUMU [8],
Ripuem. = 1,878 4 i xyr mik Te—O 3B’A3KaMM JIOPiBHIOE
103°.

Tadmuus 1
KoopauHaTtn aToMiB B eneMeHTapHiil koMipii TeO,
Atom x, 4 v, A z,4

Te, 0,1289 0,1289 0,0000
Te, 2,2752 2,5330 1,9030
Tes 4,6793 4,6793 3,8060
Tey 2,5330 2,2752 5,7090
O, 0,6664 1,2386 1,4174
0, 1,1655 3,0705 3,3204
0, 4,1418 3,5696 5,2234
O, 3,6427 1,7377 7,1264
Os 3,0705 1,1655 4,2916
O¢ 1,7377 3,6427 0,4856
0O, 1,2386 0,6664 6,1946
Og 3,5696 4,1418 2,3886

Maroun KOOpAMHATH AaTOMIB B  eJIEMEHTapHIN

KoMipiii maparenyputy (tabm. 1), 3’SICOBYEThCs, IO
KO)KeH aroM Te oOKraeqpuyHO OTOYEHHH INiCTbMa
aTomMaMu KucHIO. Lo cTpyKTypy 3a3BH4aii BiTHOCSATH 10
pyTHIOnoAiOHUX. AJie Ha BiMiHYy BiJl THIOBOI I'paTKH
pyruny (TiO,), y TeO, kucHeBi okraenpu HaBkoiso Te €
CYTTEBO 3Ie(OpPMOBaHMMHU. I3 mmIecTH 3B’S3KiB € JBa
KOpoTKi 3B’s3kH (1,878 J), IIBa JIOBIII akciaiabHi 3B SI3KHA
(2,12 /f) Ta JIBa IIe OiNbIIe BiAmaneHi 3B’ 13KH, 3yMOBIICHI
T.3B. HCPO3ALJICHUMH CICKTPOHHMMHU mapamu [9]. Ha
Hally JAyMKy, IMM 1 3yYMOBIIOIOTbCS —crenugidHi
AHI30TPOITHI BJIACTHBOCTI IIbOTO MaTtepiaiy.

3 KpHUCTaJOXiMIYHOI  TOYKH  30py  IpaTka
napaTeNlypuTy MOXe OyTH BiJHECCHA 10 JIAHIFOXKKOBOT
KBa31MOJIEKYJISIDHOI CTPYKTYpH, B SIKiil y HampsMKy oci
YETBEPTOTO MOPSAIKY (TOJIOBHOI ONTHYHOI OCi ¢) BKa3aHi
BuIIe  31e(OpPMOBaHI  OKTAaeApPH  PO3TAIIOBYIOTHCS
JIAHIFO’)KKaMHU 32 TBUHTOBOIO IIiHIEO (pHC. 2), IPHYOMY
3aKpyTKa TBUHTA MOXe OYTH SIK TIPaBOIO, TaK 1 JIBOYO IS
BiZIMOBiTHOI eHaHTHOMOP(hHOT (hOpMHU KpHCTaTIA.

Jns  BHACHEHHS 3B’SA3Ky MDK EHEpPreTUYHOIO
CTPYKTYPOIO Ta JMCIIEPCI€I0 IOBOPOTHOI 3IIaTHOCTI
KPHUCTAJIIB TeO, HaMH Oynu MPOBEACHI

eKCIIepUMEHTAIbHI BUMipIOBaHHs 9(n)

BUCOKOSIKICHUX IIIOCKONAapaebHUX MOHOKPHCTAaTIYHUX
3paskax TeO,, BHUpi3aHWX MEPHEHIAMKYISPHO [0
OINITHYHOI Bici KpucTana. MOHOKpHCTAIM OyJIM BUPOIIEH]
MeTo10M HoxpasbChKOTO.

Jucmiepciro MOBOPOTHOI 3MaTHOCTI MU BUMipIOBAIH
Ha aBTOMAaTH30BaHiil CIEKTPO()OTOMETPHUHIH YCTaHOBII,
cxeMa sKoi 300pakeHa Ha puc. 3. [Ipu BUMipIOBaHHAX B

Ha

482

Puc. 2. JlarmoxkoBa cTpykTypa rpatku TeO,.

o0J1acTi 1O30pOoCTi Ta B 00JACTI MOMITHOTO KpaioBOro
MOTJIMHAHHS ~ BHUKOPHUCTOBYBAlIWCS  3pa3KH  Pi3HOI
toBumHY (Bix 0,42 cv 1o 209 mxm).

Y npuxpaiiosiii o6macti (A >X, =hc/E, ) xpusa
Jqucrepcii  MOBOPOTHOI — 3[aTHOCTI  MapaTelypuTy
XapaKTEePU3Y€EThCSI HOPMAJIBHUM XOJOM 1 y IIHPOKOMY
Jiarma3oHi CIICKTpa (350-1200 #m) Jobpe
anpoKCUMYEThCs opmynoro Yanmpacekapa [10]

S\’
S0 =——=
(22 =25)
e S = 24968 i Ay = 241,43 um (E, = 5,135eB).
IMapamerp S € posmipanM. OCKITBKH BENWYHHY O

(M

3a3BUYAll BUPAXAOTh B 2pad/um, a A B MKM, TO
S = 24,968 -%-10*8 padian-cu = 4,3577-10° cu.

Hamu mokazaHo [5], 110 OCHOBHUM TipOaKTHBHUM
OCLIMJISITOPOM, SIKUI BH3HAYa€ Xifl AUCIEpCii MOBOPOTHOT
3natHOCTi TeO,, € ekcutoHHNA A-ocimisaTop (puc. 1).

Sk  BuUAHO 3 HaBeAeHUX B Ta0I. 2 JaHUX,
3HaYeHHA 3, obumciene 3a ¢opmymnoo (1), mobpe
Y3rO/DKYEThCSI 3 CKCICPUMCHTAIBHUMH  JIaHUMH
(T=1300 K).

3a yMOBH, KOJH IUCIEPCis MOBOPOTHOI 3AaTHOCTI
ripoTpOITHOTO HAaIiBIIPOBIIHUKA OB’ s3aHa 3i

CTPYKTYPOIO OfiHi€] 30HH, TOOTO BH3HAYAETHCS OJHUM
e(EeKTUBHUM TipPOAKTUBHUM OCLHJISATOPOM, (YHKILisS

9() sanexariMe BiX LIMPHHH Li€T 30HM.

3rigao [11], ampokcumariiftHuii mapamerp S
¢dopmyinu (1) TakuM YMHOM TOB’SI3aHUIA 31 CTPYKTYPOIO
€KCUTOHHOI 30HHU:



O1liHKa IIMPUHU TIPOAKTUBHOI €KCUTOHHOI 30HH KpucTana TeO,

1 2

=N

N
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7 1

14

i1
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s

1]

Puc. 3. Cxema aBTOMaTH30BaHOI CIIEKTPOIIOIIPUMETPHIHOT YCTAHOBKH.
1 — mxepeo BUMPOMIHIOBAaHHA (AeUTepieBa JlaMIa ado JlaMma po3KapeHHs); 2 — OCBITIIIOBAaY; 3 — MOHOXpOMAaTOP
MJP-12; 4 — monmsipuszarop; 5 — miacTHHKa A/4; 6 — MOBOPOTHHH CTOJIMK, Ha SKOMY KPIIHUTBCSA 3pa3ok; 7 —
anaiizarop;, 8 — ¢oromomHokyBay (DPIY-100, OIY-62); 9 — Onok xuBieHHs (oromomHoKyBaya; 10 —
MiJICHIIIOBayY  mocTiHoro ctpymy; 11 — umbpoBuid BombTMeTp; 12 — mpucTpiii BBOAy-BUBOAY; 13 — OOk
KepyBaHHsi; 14 — KpokoBi nBuryHu; 15 — komm’iorep; 16 — npunrep; 17 — OJNOK JKUBICHHS JKepena

BUIIPOMIHIOBaHHS.
Taoauus 2
3icTaBJieHHs! €KCIIEPUMEHTAIBHHX Ta alPOKCHMAliHHUX BEJIMYHMH MMUTOMOI IOBOPOTHOI 34aTHOCTI TAPATENYPHUTY
A, MEM S e s 2PAOMM | B, epadlmm A, micm 9., » 2padium -
2padlmm
0,3684 587,389 565,226 0,5898 104,867 103,58
0,3717 553,540 540,746 0,5997 101,549 98,881
0,377 521,681 504,866 0,6116 96,903 93,669
0,381 487,832 480,27 0,6208 91,593 89,933
0,3849 455,310 458,108 0,6314 88,274 85,917
0,3915 420,132 424,194 0,6393 83,628 83,106
0,3994 387,611 388,669 0,6491 81,637 79,817
0,4086 355,088 353,03 0,661 77,655 76,095
0,4179 322,566 322,103 0,6702 73,673 73,403
0,4297 287,389 288,77 0,6808 73,009 70,484
0,4422 254,203 259,175 0,7005 67,035 65,525
0,462 220,354 221,383 0,7315 59,071 58,768
0,4838 189,159 189,154 0,7612 53,097 53,27
0,4983 172,566 171,712 0,8007 47,124 47,124
0,5095 159,956 159,95 0,8528 41,150 40,575
0,5187 151,327 151,232 0,9035 37,168 35,471
0,5286 142,699 142,677 0,9542 32,522 31,302
0,5398 134,071 133,903 1,005 30,531 27,841
0,549 128,097 127,327 1,0537 25,221 25,049
0,5602 120,133 119,998 1,1031 23,894 22,636
0,5694 115,487 114,472 1,1572 21,239 20,381
0,5806 110,177 108,276
T 2.3
S— 4m; iaE(_k) @) E = he i}, “4)
e @, ok 4 adh,
e Jle mapaMeTp a BU3HAYaeThes i3 sanexHoctin(A), d —
e’h cTajia IpaTKH B HAMPsAMI MOMIMPEHHS CBIT/Ia B KPUCTAJII.
a=——Nf. 3) e = o
2m KpuBa nucnepcii TeO, mna momspusauii E L ¢ 3

Posrisinemo obnacts 3MiHM K y Mekax nepmoi 30H1
Bpimmoena. Toxi mMpHHY TipOAKTUBHOI €KCHTOHHOL

30HU MO>KHA OI[IHUTH 32 POPMYIIOI0, SIKa BUTUIHBAE 3 (2):
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TouHICTIO 110 0,1% anpoKCHUMY€EThCS 0THOOCIMISTOPHOO
dopmynoro Ipyne-3ensmeepa (aus. Tadm. 3):
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Tadauus 3
3enmpMeepiBChKa anpokcumartis 7(A) B 00JacTi HOPMaJIBHOI AUCHepCii
}h, MKM Nekcnep Npospax }h, MKM Nexcnep Npospax
0,4029 2,4316 2,4266 0,6426 2,2561 2,2585
0,4080 2,4255 2,4187 0,6543 2,2539 2,2552
0,4124 2,4198 2,4122 0,6653 2,2503 2,2522
0,4153 2,4144 2,4081 0,6777 2,2475 2,2490
0,4183 2,4090 2,4040 0,6909 2,2439 2,2459
0,4212 2,4044 2,4001 0,7048 2,2421 2,2428
0,4248 2,3990 2,3954 0,7194 2,2392 2,2397
0,4278 2,3943 2,3916 0,7318 2,2371 2,2372
0,4322 2,3879 2,3862 0,7413 2,2353 2,2355
0,4351 2,3836 2,3827 0,7508 2,2335 2,2337
0,4402 2,3771 2,3769 0,7625 2,2320 2,2317
0,4460 2,3714 2,3705 0,7749 2,2299 2,2297
0,4497 2,3660 2,3667 0,7873 2,2285 2,2278
0,4548 2,3610 2,3615 0,7998 2,2267 2,2259
0,4599 2,3553 2,3566 0,8114 2,2252 2,2243
0,4658 2,3492 2,3511 0,8202 2,2242 2,2231
0,4724 2,3431 2,3453 0,8297 2,2227 2,2218
0,4782 2,3370 2,3404 0,8465 2,2209 2,2198
0,4848 2,3320 2,3351 0,8582 2,2195 2,2184
0,4892 2,3277 2,3317 0,8706 2,2184 2,2170
0,4979 2,3202 2,3253 0,8823 2,2166 2,2157
0,5067 2,3145 2,3192 0,8940 2,2159 2,2145
0,5177 2,3073 2,3122 0,9079 2,2148 2,2131
0,5272 2,3016 2,3065 0,9203 2,2138 2,2120
0,5374 2,2962 2,3008 0,9320 2,2127 2,2109
0,5513 2,2901 2,2935 0,9445 2,2120 2,2098
0,5593 2,2861 2,2897 0,9583 2,2105 2,2087
0,5695 2,2818 2,2850 0,9700 2,2102 2,2077
0,5798 2,2775 2,2806 0,9847 2,2091 2,2066
0,5886 2,2747 2,2770 1,0102 2,2070 2,2048
0,5981 2,2704 2,2733 1,0241 2,2059 2,2039
0,6090 2,2664 2,2694 1,0373 2,2055 2,2030
0,6200 2,2639 2,2656 1,0497 2,2052 2,2022
0,6324 2,2600 2,2616

) B2 3Ha4YeHHA Ay, OCKUIbKM B ampokcumanisx (1) 1 (5) i

n (k)_l - 22 —7»3 ’ ) napametpu He 30irarotbes. s TeO, ng) =241,43 nm

Ne’fA, in) =197,516 uu. Sk mimkpecmosanocs  Buue,

e B= mme? ©) TIPOAKTHBHUHN OCIWIIATOP Ma€ PE30HAHC, IO BiIMOBigae

I3 (3) i (6) oTpumyeMO eKCUTOHHIN A-cMy3i, a 3BHYaifHa TUCIIepCisd MOKa3HUKa

he? B 3aJOMJICHHS BIJIIOBia€ 30HA-30HHOMY IIEPEXOJOBI 3

a=——, @) EHEPri€ro BHUIIE SHEPTii EKCUTOHA.
4 [lincraBuBnm y (8) mapamerpu S = 0,436 wm, d =
—— AE :2°hXSdB' ®) 0,7612 um, B = 3,7135 i XO =219,473 nm, Mu

0
VY mpukinnesii ¢opmyini (8) Oeperhcs cepemHe

orpumainu AE = 0,277 eB.
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Estimation of Width of Gyroactive Exciton Band of Crystal TeO,
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For the gyrotropic crystal of paratellurite (TeO,) the width of exciton band accountable for dispersion of rotatory
power in the wide region of transparency and nearedge region is estimated. Used to this effect formula (8) can be
applied for the case, when optical activity has crystalline origin. At 7= 300 K for TeO, it is obtained AE = 0,277 eV

Key words: gyrotropy, paratellurite, band structure, excitons.
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