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Bupomeno kpucranu LiNH4SO4 a-momudikamil Ta mociinzxeHo ix
CIIEKTPAJIbHI 3aJI€KHOCTI MOKA3HHUKIB 3aJIOMJIEHHS i JBOIPOMEHE-
3as0MieHHs. BusiBieno meperms kpusux n;(A\), mo ceigumTs mpo
HAdABHICTHh 3a KiIMHATHOI TeMIlepaTypH iHBepcCil 3HaKa ABOIIpOMe-
He3asomieHHs: (Any = 0), sika 3HAXOZMTHCS HA JOBXKMHI CBITJIO-
BOT XxBuJIi A9 RS 683 HM. ¥V BUNAIKy HiABUINEHHS TEMIEPATYPH It
TOYKa 3MINIyeThCs B KOPOTKOXBUJIBOBY MIINMAHKY cIekTpa. Joci-
IKEHO TEeMIIEPATYPHY 3aJIEXKHICTh KyTa MiXK ONTHYHUMM OCSIMH,
OKAa3aHO 3MiHy IIOIMMHY ONTHYHUX OCEH IIiJf 94ac Iepexony B i30-
TPOIHHUH CTaH.

1. Beryn

Isorponna touka (IT) abo imBepcia 3Haka 1BO-
OPOMEHE3aJIOMJIEHHS € Pe3yJIbTaTOM TEeMIIEPATYyPHO-
CHEKTPAJHHUX AedOopMalliii ONTHYHOI iIHANKATPUCH KPH-
CTaJIiB i OJIATAE B TOMY, IO JIJIT KOXKHOI JIOBXKUHU XBUJIL
JIAIIe JJig MEBHOI TeMIEePaTypPu Ma€ MicIle Imepexia Kpu-
cTaja BiJ ONTHYIHO OJHOBICHOrO B i3oTpomHmii abo Bij
OITHYHO JABOBICHOrO — B OZHOBicHHi crad. Bimoma Hu3-
ka kpuctais rpynu A;BX, (K2SO4, RbKSO4, RbaSOy,
LIKSO4, RbNH4SO4 i (NH4)2B6F4) []., 2], AKi BOJIO-
nitors IT B mImpokOMy TeMHepaTypHOMY i CIEKTpaJIb-
HOMY Jiama30HaX, ajie YaCTHHA 3 HUX MA€ TaKy TOYKY
B HE3PYYHI#l [yid NPAKTHUKHU JiagHIl cruekrpa. LlikaBum
€ momryk HOBuUX KpucTaJjiB miei rpymu 3 IT. Takwmit mo-
IIYK MAa€ Ha METi PO3IIMPUTH KOJIO HIPAKTHIHO BAIKJIW-
BHX MaTepiaJliB Ijig TepMOMETpil, Ta HOB’SI3aTH BILIUB
3aMillleHHd eJIeMEeHTiB CTPYKTypH Ha BXKe BigoMmi TeM-
epaTypHUR Ta CHEKTPAJbHUN Jialma30HU iCHYBaHHS iH-
Bepcii 3HakKa JBONMPOMEHE3aJIOMJIEHHS TaHOrO KPHCTa-
sa. 3 miero MeTor BHOPAHO KPUCTAJ JiTif-aMOHIHN Cyib-
dar LiNH4S04. Kpucramu LiNH4SO4 (JIAC) Bomozi-
1oTh (dazoBumu nepexogamu (PII) 3a remmeparyp 459
i 285 K. Bume remuneparypu 459 K kpucran JIAC mae
crpykTypy Go = Pmecn, Z = 4. ®II 3a Temuneparypu
T1 = 459 K € mepexomom 1-ro poxy 3i cTpubKOM mmO-
aspuzanii AP, ~ 2-10° mxKia/cm?. Crpykrypa da-
3u G; = P2icn,Z = 4 kpucraaa JIAC € ogaum 3 Mo-
JKJIMBUX BapiaHTiB BnOpsaakyBanns rerpaegpuynnx (T)-
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TPYI BiJHOCHO TIOBOPOTiB HABKOJIO MCEBJOTE€KCATOHAJIb-
HOT oci ¢. lana (aza € CEerHeTOeNeKTPUIHOKN. 33 TEM-
neparyp 285 K mae micue ®II G; — G2 (cumerpia
dasu G = P2;/cll) B cermeroenacruuny dasy [3-5].
Hagemena mocaigosuicte @II icaye B [-mommdikamisx
kpuctaaa JIAC. [Jisg HUX XapaKTEPHOIO € MCEeBI0reKca-
FOHAJBHA TPUAUMUTONOAIOHA CTPYKTYPA, SKa CKJIAIAE-
Thes 3 rerpaenpi SOy i LiOy, gki 3’eanani Bepumaamu i
CTBOPIOIOTH IIECTUJIAHKOBI KiJIbIs, IEPIEHIUKYJIIPHI 10
oci Z. IlonoBuHa TeTpaeapiB HOBEPHYTA BEPIINHAMH JI0-
HU3Y, & iHIIa — JOropw, Je BOHU 3’€IHAHI 3 HACTYIHUM
urapom rerpaenpis. B yTBopeHnx mOpOXKHIUHAX 3HAXOIH-
ThCd AMOHIHA rpymna. BigoMmor € Takoxk a-momudikarisa
kpucrana JIAC, aka Bigpizugerbca Bz [-momudikanii
tiM, mo Terpaeapu SO4 i LiO4 B Z-mampami MOXyTH
MaTH CIiJILHUMY HE Jiuiine Bepiiwuau, aje i pebpa. Cyci-
JIHI APy B3a€MOIIIOTH Yepe3 BOAHEBi 3B’SI3KH 3 aToMa-
MM a30Ty aMOHIHHHX I'DPYI, yTBOPIOIOYH IIAPYBATY CTPY-
kTypy. Kpucranu a-monudikarii yrBOpOOTbCA TOII i,
Yac BUPOIILYBAaHHY 33 KiMHATHUX ab0 HHKYHUX TEMIEPa-
Typ, a f-moaudikamii — 3a Temneparyp, Bumux 33 30 °C
[4-6].

Y nmamifi pobori Bupomeno xkpucraiau JIAC a-
mopudikanil (a-JIAC) ra mocuimKeHo X HOKA3HUKH 3a-
JIOMJIEHHS i BOIpOMeHe3aaomienHs. Jlani kpucraiu Bu-
POILEHO METOIOM BHIapOByBaHHs 33 Temmueparyp 20 °C.
BoHu Maiu BUrIs L BUAOBXKEHUX MECTUKYTHHKIB. Pedp-
aKTUBHI BJIACTUBOCTI JOCJiIXKEHO BiIOMHMH MeTOdUKa-
mu [1, 2].

2. PesysbraTin JOCIIi2KEHb Ta X 0OroBOpeHHH

BcraHoBIIEHO, 1O AmCHEpCisd MOKA3HWKIB 3aJIOMJIEHHS
n1(A) xpucrana JIAC 3a KiMHATHOI TEMIEPATYDH € HOD-
MmasbHOIO (On/0A < 0) (puc. 1, Tabuaung) i nobpe onucy-
€ThCA ABOOCHUIATOPHOIO popMymoio 3enbMeiiepa:

Bidsu X Bad3,\? M
A=A A=

n?:1+

e Ao 1 Ag2 — mostoxkeHHs e(bEKTUBHUX [EHTPIB yIbTpa-
dioneropoi (Y®) i indbpauepsonoi (I9) cmyr noriauna-
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Puc. 1. Jucnepcia nmoka3uukis 3anomienns kpuctaiaiB LINH4SO4
a-moxudikanii 3a KiMHaTHO! TEeMIEpaTypu

HHd, By i By — BenuuynmHM, NMOB’s3aHI 3 €(pEKTHUBHUMH
cunamu Y ®- i IY- ocrmnaropis.

[Toka3HukY 3aJIOMJIEHHS T, iX AUCIEPCid 33 10BOJIbHSI-
I0Tb HEPIBHOCTI |Ong,,/OA| > |Ony/OA], ny > ng > ny.
Iloka3uukwu 3ajomienHd B Hanpsami X i Z € axyxe 6smu3b-
KHMH MixK coDOI0 1 MalOTh TEHAEHII0 0 CXOIKEHHT B
O6amxkuiit I9 mingHni cmekrpa, M0 HABOAWTH HA IyM-
Ky IpPO MOXKJINBE iCHyBaHHS B JaHOMY KPHCTAJIi i30TpoO-
nHOT TOYKHU. 33 E€KCIEPUMEHTAJbHUMHI 3HAYEHHIMHA IO-
Ka3HUKIB 3aJIOMJIEHHS 3 BUKOPUCTAHHAM CIIiBBiIHOIIEH-
ud Jlopernri—Jloperna:

2
Z;—_{_; = %T(Noai = ERZ, (2)

k3
PO3PaxOBaHO €JIEKTPOHHI MOJIIPU30BHOCTI (¢; 1 MOBHI pe-
dbpakuil R; naaux kpucramnis (aus. Tabiauigo), aki gobpe
Y3TOIKYIOThCS 31 CyMOI0 pedpaKIliii OKpeMHX eJIEMEHTIB
crpykrypu [9)]:

Riinmso, + Bri+ + Bygy + Rgp2- =

=0,2+ 11,96+ 14,5 = 26,66 cm® (3)

T a 6 1 u i 9. ITapamerpu onTHUYHOI iIHAUKATPUCHU KPHU-

crajsis LiINH4SO4 3a kimMmHaTHOT Temnieparypu

On;/0X, 1075 am—1!

A =500 HM X Y Z
—5,2 —4,6 —5,4
Bice )\01, A02, Bi, B;, «;, a;,
HM HM 1078 um [ 1079 a2 | 10724 cM® | cM®
X 105,4 1020,21 104,1 1,46 8,41 26,12
Y 108,7 8413,9 97,5 3,56 8,52 26,23
Z 109,3 3636,57 96,7 2,41 8,48 26,14
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Puc. 2. Jucnepcis nponpomene3anomienss kpucraiais LINH4SOy4
a-Momudikamnii 3a KIMHATHOI TeMIIepaTypu

i cBiguaTh PO TE, 10 KATIOHU NHZr IAI0Th 3HAYHUN BHE-
cok (~ 45 %) y sarampHy pedpakiiio KOCTIIKYBAHAX
kpuctaigiB. IlopiBHaHHA mapaMeTpiB ONTHYHOI iHIMKA-
Tpucu kpucrajgis LINH4SO,4 3 i3omopdHUME KpucTaIa-
MHu KzSO4, szSO4, (NH4)ZSO4 i RbNH4SO4 IIOKa3aJIu
TakKi 3MiHE BHACIIZOK KaTIOHHOTO 3aMilleHHd. 3aMileH-
ma Lit — Rb* MPUBOAUTH 110 30iJbIIeHHS MTOKA3HUKIB
3aJOMJIEHHS B CepelHboMY Ha 3-5-1072%, 3mimennio Aoy
mpuOIM3HO HA 7 HM B KOPOTKOXBUWJIBOBY, & Aoz — HA 3 HM
B IOBFOXBWJIHOBY [IUISHKH CIEKTPA.

BarasoMm BcTaHOBIEHO, WO 3aMimenHsa LiT — Kt —
NHI — Rb* IIPUBOASATH JO 3MEHIIEHHs N; B CEPEIHBO-
my Ha 0,02 i 0,03 i He3HAUHUX 3MiH Ag1, Ag2, B1 i Bs.

BumiproBaHHg ABOIpPOMEHe3aJOMIeHHS An; Ijd BCix
KpUCTAJIO(MI3MIHIX HAMPAMIB MOKA3AJIO, IO AUCIEPCisd
An; B Hanpamax X i Z e HopmanbHOIO (0AN,/0N =
—4,78-10 ¢ am 1, 0An, /0N = —7,12-10 5 am 1), Toxi
K y HAIIpaMi Y — BOHA € aHOMAJIBHOIO, [0 CBiIYHUTH PO
icHyBaHHA TOYKM iHBepcCil 3HAKa IBONPOMEHE3AJIOMIIEH-
HA B gaHoMmy Hampsawmi (puc. 2). [ificHo, TemmeparypHi
nmocmimxerns Any(A,T) mokazand, mo 3i 361IblIIeHHIM
remuepaTypu An, 3MEHIIyeTbCH TaK, 110 Touka An, = 0
3MIILYEThCA B KODOTKOXBUJILOBY JLISHKY CHEKTPa. 3 Me-
TOIO IOJATKOBOI IEPEeBipKY iCHYBaHHS i30TPOIHOTO CTa-
uy B kpuctaji JIAC nposeneno He3aIeKHE JOCTIIKEHH
TEMITEPATYPHOIL 3aJIE2KHOCTI KyTa MiK ONTHIHAMHU OCIMHA
2 V. Kpucran nonepesap0 OPi€HTYOTH 33 JOIOMOIOO IO~
JIIPU3AMITHOr0 MiKPOCKOIIa, TakK, 00 B mOJii 30py OyB
3pi3, MEepNeHIUuKYJAPHANR IO rocTpoi OiceKTpucHu KyTa
MixK onTHYHEME OcaMH (y HAIIOMY BUMAJIKY me Y -3pi3).
Kpucraa BCTAaHOBIIIOIOTH MiX CXPEIIEHUMH TOJSIPUA3ATO-
pamu B JiaroHajbHE MOJIOXKEHHS, U0 3abe3medye MaKCh-
MaJbHE IIPOCBITJIEHHs HOJid 30py. Bceranosseno, mo 3a
kimuaraoi remueparypu (T = 293 K) 2V = 26° mua
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Puc. 3. TemneparypHa 3ajI€KHICTh KyTa MiXK ONTHYHUMH OCSIMU
kpucrany JIAC gua A = 633 um

A = 633 HM i 3 MiABUNIEHHSM TEMIEPATYPU BiH 3MEH-
uryerbcs Tak, uo 3a remuneparypu 300 K kyr 2V = 0°,
1[0 MiATBEPAXKYE iCHyBaHHS i30TPOIHOI TOYKH B IBOMY
kpucrtami. Y pas3i mogasapuIoro miIBUNIEHHS TEMIEPATY-
pu onTuyHi oci nepexoaaTs 3 wiomuan X(0Z B WIOUUHY
XOY i kpucraj 3HOBY CTa€ ONTUYHO ABOBicHMM. Tem-
mepaTypHUil ricrepe3uc mig d4ac 3MiHEH KyTa MiXK OITH-
gyHEME OcsMu 2V y Mekax TOYHOCTI eKCIIEPUMEHTY Bi-
cyruiii. [lopiBHAHHS mapaMeTpiB ONTHYHOI 1HIUKATPH-
cu izomopduux Kpucragis rpymun A;BX, moxe BuCTy-
maTu OOI'PDYHTYBAHHSAM KDHUTEPIIB MOUIYKY KPUCTAJIB 3
IT, axmo npumitaaru mo yBaru, mo kpucragn K2SOy,
RbKSO4, szSO4, LIKSO4, RbNH4SO4 i (NH4)2B6F4
BOJIOAIIOTH i30TPOIHOI0 TOYKOIO B HIMPOKOMY TeMIepa-
TypHOMY i cmekTpasbHOMY fiamazonax. Ockimbkm Ka-
TiOHHE 3aMillleHHd TPUBOAUTH IO HE3HAYHUX 3MiH Ma-
paMeTpiB ONTHYHOI IHAMKATPUCH, TO MOXKHA OUiKYBAaTH,
110 BOHO HPHUBEJE 10 3MiHH CIIEKTPaJbHOro abo remire-
PaTypHOro Aiana3oHy iCHyBaHHs i30TPOIHOIO CTaHY 3a-
JIEXKHO BiJl IPOIEHTHOrO CIiBBiIHOIIEHHS 3MilllyBaHUX
peuyoBuH. TakuMm 9mHOM, B POOOTI OTPUMAHO KPHUCTAIA
LiNH4SO4 a-mogudikarmii, JOCTiIKEHO CIeKTPaIbHi 3a-
JIEXKHOCTI 1X MOKA3HUKIB 3aJIOMJIEHHS Ta JBOIPOMEHE3a-
JIOMJIEHHS B Jiala30Hi KIMHATHUX TeMreparyp. Bussie-
HO IepeTHH KPUBHX Nz (A) i n,(A), mwo cBiguuTs npo Ha-
siBHiCTB i30TponHOl ToukH (An, = 0), sgKa 3a KiMHATHOI
TeMIIepaTyPu 3HAXOAUTHCH HA JOBXKUHI XBUIL A9 ~ 683
HM. TemmepaTypHi BUMipIOBaHHSA KyTa MiXK ONTHIHUMH
OCSIMH CBiZ9aTh MPO 3MiHY IJIOMIMHA ONTHYHUX OCeH mif
4ac nepexoay depes izorponnuii crad. Orpumani pesyib-
TaTH JAI0Th MOXKJuBicTh 3ampomonysaru LiNH,SOy, ak
HOBWIT KPUCTAJI 3 i30TPOMHOIO0 TOYKOIO 33 KIMHATHUX TeM-
mepaTyp y AOCTYHHiH CHEKTPaJIbHIH JINSHII CIeKTpa.
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O HOBOM KPUCTAJIJIE LiNH4SO4 C U3OTPOITHON
TOYKOU

B.H. Cmadnux, M.O. Pomanox, P.C. Bpezsun
Pezmowme

Beipamens: kpucrasnsl LINH4SO4 a-momudukanmm u ucciemo-
BaHBI UX CIEKTPAJIbLHBIE 3aBHCHUMOCTHU IIOKA3aTesed IPeIOMICHUS
U [BYJly9enpesOMJICHUsl. BBISBIEHO mepecedeHme KPHBBIX 1;(N\),
9TO CBUZETEILCTBYET O HAJIWYUY IIPU KOMHATHOM TeMIIepaType HH-
Bepcuu 3HaKa AsynpesnomieHus (Any, = 0), KOTOpas HAXOOHUTCS
Ha JJINHE CBETOBOM BOJHBI Ag A 683 HM. B ciyuae moBbImeHHs
TeMIepaTypPhl 9Ta TOYKA CMEIIAeTCsI B KOPOTKOBOJIHOBYO 06JacTh
crnekTpa. McciaemoBana TeMeparypHasi 3aBUCUMOCTD YIJIa, MEXKIY
OITUYECKUMH OCSIMHU, [IOKA3aHO U3MEHEHHE ILIOCKOCTH OIITHYECKUX
oceil mpu mepexose B U30TPOIHOE COCTOSHUE.

A NEW LiNH4504 CRYSTAL WITH AN ISOTROPIC POINT

V.Yo. Stadnyk, M.O. Romanyuk, R.S. Brezvin

Ivan Franko National University of L’viv
(8, Kyrylo i Mefodiy Str., Lviv 79005, Ukraine;
e-mail: vasylstadnyk@ukr.net)

Summary

LiNH4SO4 crystals of a-modification were grown up, and the spec-
tral dependences of their refractive indices and birefringence are
studied. The intersection of n;(A) curves is found, which testi-
fies to the inversion of birefringence sign (An, = 0) at the light
wavelength A9 ~ 683 nm at room temperature. For higher temper-
atures, this point shifts toward the short-wave spectral range. The
temperature dependence of the angle between the optical axes is
examined, and the change of the optic axial plane at the transition
into the isotropic state is demonstrated.
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