TRHABA 12
KPUCTAJJIOPHIUKA

Hayka o kpucramiax npHHaJJIEKUT HCKIIOYHTENLHO
HoBoMy BpeMeHH. IIpaBHaBHBIE (hOpMBI HEKOTOPBIX ajima-
30B, a TakKxke IVIaKHe IpaHy [PYrUX KPHCTAJJIOB, NpaBla,
Opocanuch B TVlasa H MpexXne; Kaxylleecs Oecnopamod-
HEIM H3MEHEHHe HX BeJIMYHHB U (opMbl GBLIO, BEPOATHO,
NpUYHHOH TOro, UTO He ycTaHaBJMBaJU 3aKOHOMEpHOCTEH.
B npeBHOCTH 3HaHUS O MHHepanax NpHOOpETaJHCh ClIy-
yal@HeIME HAOMIONIEHHSIMY M K TOMY K€ NeperieTaluch ¢
mudosoruell B Bepoll B BoOJIIEOHYIO CHJIY JPAroleHHLIX
KaMmHeh.

CoBeplileHHO HW30JMPOBaHHO CTOUT MaJieHbKOE COYHHe-
e Horanna Kensepa, mosiBuBlieecss B 1611 r.: u3 npo-
cToro HaOJIIOJICHUST Ha/l «IIECTHYTOJBbHBLIMH CHEXXHHKaAMUY,
UMEHeM KOTOPBIX Ha3BaHO €ro COYHHEHHE, ICHWAaJbHBIR
VYeHEIH Npuiie] K uaee CUMMETPUM U Jaxe NOCTpCeHHs
CHEeXKHMHOK M3 MJIOTHO yNaKOBaHHBIX IapoB. B ero reo-
MeTPHUUECKUX Pa3MBILIJIEHHSIX MBI Y3HaeM ONATH TOT XON
MBICTH, Kotopelfl Kerwiep npumenus B 1596 r. B cBoem
«Prodromusy npu BEIBOJle 3aKOHa [J1fl palUycoB OpPOMT
nJaHeT. DTOT 3aKOH BCKOpe OB NMpH3HAH HeNpaBHJBHEIM;
HO B3IVISiA Ha MMp, KaK Ha TBOPEHHE JyXa, NpeAlodHTalo-
HIero npocThle MarTeMaTHUecKHe OTHOLUEHHS, NOCTaBUJ
Kennepa 3neck Ha BepHBI nyTh. OnHAKO 3TO CayuaiiHoR
COUHHEHHe, KOTOpoe OH caM paccMarpHBajl OTYacTH Kak
3a0aBy, He OKa3aJjo BJHSHUS.

B 1669 r. Hunbe Crencen (Huxonail Creno, 1638—
1686) orkpell, 4ro y KBapua (OT KOTOPOIO TEPMHH «KPH-
cTajul» ObLI NOCTENEeHHO NEePEeHeCeH Ha APYrue TBepIHe
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Tesa ¢ onpefiesieHHOH ectecTBeHHOH (opMmoft), a Takxke y
HEKOTOPHIX IPYTHX KPHCTaJJIOB, Jlaxe eCJU OHH oOpabo-
TaHBl, MEXKJY HX IJIOCKOCTIMM OOHapyKuBaeTcsi BCeria
OZ¥H H TOT e yroqt. B toM ke rony 2pasMm bBeprenbcen
(Bapronunyc, 1625—1698) 3ameTns y uciaH[CKOro mara
nBOiHOE JsyuenpesioMyieHre, gotopoe B 1678 r. Tiofirenc
(ra. 4) oOBsICHHN Ha OCHOBE BOJIHOBOE Teopui. JJoMEHHKO
T'yneenemubnu (1665—1710) pacnpocrpanus B 1688 r. 3a-
KOH HOCTOSIHCTBA YIJIOB HA HEKOTOPHIE KPHCTAJUIEL COJIH.
Ienoe cToserve ymuio Ha YCTaHOBNEHHe STHX (DaKTOB.
Kpucrannorpadust octaBajack He3aTpoHYTOl OOJNBLIHMHU
ycnexaMy ocTaybHOH (QH3UKH; (DHIUKH HE HMENH B CBOEM
pacnopsiKeHuH Xopouo obpaboTaHHBIX KPHCTAJNIOB, 4 MH-
HepaJiorH, npappaa, objalainy MMH, HO 3aHHMAJIHCh TJIaB-
HEIM ofOpasoM Jjpyrumu 3apayamu. (Ilosyuenue uckyc-
CTBEHHEIX KPHCTAJUIOB SIBJISIETCSI TPYAHBIM HCKYCCTBOM, H
B CHCTEMAaTH4eCKOH (OopMe OHO pasBHJIOCh TOJBKO B
XX Beke). HckmrouenneM sIBJSIETCS OTKPHITHE NHPO3JIEK-
TpUYeCTBAa B TypMasidHe. B TeueHue foaroro BpeMeHH ja-
BAJIMCh HeNpaBHNBHEIE OOBSICHEHHS 3TOTO SIBJEHHS. JIHIb
B 1758 r. ®paun Yaepux Teomop Smunyc (1724—1802)
MOKa3aJ1, YTO MJIOCKOCTH KPHCTaJJa 3apsKaiorcs Npd H3-
MEHEHHH TeMIepaTyphl.

Tonbko B 1772 1. NOSIBHJIOCH ONSiTh 3HAYHTEJIBHOE HpO-
usBejieHne o dopMmax kpuctamnos: Kan DBaruct Powme
ne Jlune (1736—1790) pacnpocTpaHHa 3aKOH NOCTOSIH-
CTBa yrjoB, o0pasyeMBlX [JIOCKOCTAMH, Ha MHOTHE Ipy-
rie KPUCTAJJIEL. IDTH YIJB, T. €. NOJNOXKEHHS IJIOCKOCTEH
APYr IO OTHOUIEHHIO K JIPYry, SIBASIIOTCS C TEX mop, Kak
H3BECTHO, CCHOBHOH XapakTepucTuKo#l joforo BUAa Kpu-
CTaJUIOB, B TO BPEMS KaK BeJIMYHHA IUIOCKOCTEeH onpeje-
JISeTCs CJAyYaAHEIME NOGOYHEIMH OOCTOSITENBCTBAMH NP
pocTe KpHcTaJuia.

Ha ocHoBe 3TOr0 3akoHa pasBHBaJach reomeTpnqecxaﬂ
Kpucrajanorpadgusi B Npolecce TPYLHOTO HETANLHOrO Hay-
YeHHH H, KOHEYHO, He Oe3 zabiymxuenuii. Bnaromaps B
nasonMes paboram Xpuctuana Camyanst Befica (1780—
1856), uccnenoBanusm ero yycHuka ®parna JpuHcra Hedt-
mana (1798—1895) (mepBoro KpynHOro (H3uka, BIWIOT-
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HyiO 3aHfIBLIErocs KpHCTalwsiaMmu), paGotam Dpuapuxa
Moca (1773—1839) wu Kapna Ppugpuxa Haywmana
(1797—1873), HakoHen, Buabama Muinepa (1801—
1880) O®w1 ycCTAHOBJIEH «3aKOH pauxoHansHOCTHY. OH
ONpE/Ie/ISICT TOJIOKeHHe J00OH KpHCTaNNHYecKol IIo-
CKOCTH TpeMsi HeCGOJBbIIMMH HEJBIMH YiCJIaMH, ee «HHIe-
KCaMH», €CJIM HM3BECTHHl TPH OCH KpHCTa/Jla ¥ JJiMHa Ka-
)06 M3 HHUX. BhllleykasaHHBIE HCCJIEHOBATENM CTapaslicCh
TAKKE aTh CHCTEeMaTHKy KpHcTa/ioB. OpHako noJHasa
cHCTeMaTHKa yaajach TOJNBKO B KOHIE 3TOTO INepHojia, B
1830 r., Morauny ®@punpuxy Xpucruany I'eccenmro (1796—
1872). Ha ocHoBe 3akKOHa panMOHAJLHOCTH OH fajl reo-
METpHYECKOe JIOKa3aTeJLCTBO TOrO, 4YTO CyLIECTBYIOT
32 knacca KpHcta/uioB;, H He Oosenie. Ho Ha ero paGoty
Takxke He oOpainanyd BHUMaHHS B TeueHHE IeCATHJIETHH.
B 1867 r. Akceno TI'agonun (1828—1892), He 3Has o
CBOEM [pe/lIecTBeHHHKE, BeCbMa H3AIIIHEIM 006pa3oM
BHOBb YCTaHOBHJI 3Ty CHUCTeMAaTHKy. Tak¥M 00pas3oM, Ieh
reoMeTpUyeckKoll KpHctaniorpaduu Obia JIOCTUTHYTA.
Knaccel KpuCTa/JIOB pasiydaly CHayala 10 CHMMe-
TpHH, XapaKrepHol s nosoxeHui rpadeil. OnHOBpeMeH-
HO YKpPEIUIfiIoCh TaKXe TNpeACTaBJeHHe O TOM, YTO 3TA
CHMMETpHS HMMeeT pelliafollee 3HaueHHe TaK:ke MIJIf Mpo-
LleCCOB BHYTPHM KDHCTaJlIOB, HampHMep JUIsi pacmnpocTpa-
HEHHA CBETA M YNpPyrocTd. V3BECTKOBHIH WINAT, Ha KOTO-
pOM paHEIlie Bcero OBUIO H3Y4YeHO ABOHHOE JyyernpesioMJie-
HHe, UMEeeT TOJbKO OfiHy onThuecKyio ocbk. B 1812 r. JKan
bBatucr Buo (1774—1862) mpamen y cliofbl JBe onTHye-
ckie ocd. Jlaeun Bproctep (1781—1868) monreepaun ato
B ‘1813 r. Ha mpuUMepe Tonasza H JpYTHX KPUCTA/LIOB,a TaK-
ke paciudpun B 1818 r. CHCOK BellecTB, HMEIOLHX BOH-
HOe JiydenpeJoMJIeHHe, [0 YUCia CBHIE CTa. VI3BeCcTHHIT
actpoHoMm Jxkon @pemepuk Buabau Iepmiens (1792—
1871) ycoBepuieHCTBOBaJ 3TH 3HaHHS, B YaCTHOCTH, OJ1aro-
Jlapsi NpUMEHEeHHI0 MOHOXpoMarudeckoro cBera. Ho Tounyio
CBAI3b MEXKJy IeOMETDHYeCKOH CUMMeTpHell IJIocKocTel i
(du3nyecKUMHE CBOACTBaMH KpHCTa/wioB GOPMYJHPOBAN B
OCHOBHOM TNpaBuJbHO Julib B 1833 r. ®pann Hefimax,
KoTOpHl yxe B 1832 r. cBesl KpHcTamnoconTHky PpeHess
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K yupyro#l TeOpHH CBeTd. DTOT K€ BEJHKHH HCCIeNoBa-
TENb CO3Jall TakxkKe TEOPHIO yupyroctd Kpucrtamjos. ITo
ero cjesiaM rmotres ero yuenuk Bompnemap ®oiirt (1850—
1919); yuebuuk kpuctamnodusuku Poiirta, NOSBHBIIHHCS
B 1910 r., ocTancs 1o cux nop HeucyepuaemMol COKPOBMIII-
HHIe#l cBeneHHil mo BceM (H3HMYECKHM npoOjeMaM KpH-
cTannoB. B HeM uMeeTCst Takmke TEOpHst NUPO3JEKTPHUYe-
cTBa, KoTopyto paspui B 1878 r. Bumbsim Tomcon (Jopn
KesnpBHH), a TakXke MOBE303JIGKTPHYECTBA, OTKPBITOTO B
1881 r. Ilsepom Kropu (1859—1906).

OnHako CyHIHOCTh KPHCTAJJIHYECKOI'O COCTOSIHHSA, CO-
[JIaCHO COBPEMEHHBIM B3IJIf[aM, OTPeJeNseTcss He 3THMU
CBOHCTBAMH, a YUOPSANOYEHHEIM pacroJIOKeHHEM aTOMOB
B MpOCTPaHCTBEHHBIX PelleTKax, T. €. KOHQHIYPalusiMH co
CTporof TpexmepHo#l nepromuuHOCTE). Ha aTtofi ocHoBe
MOYKHO MOHATH BCE CBOHCTBA KPHCTAJLIOB.

Teopusi NpoCTPaHCTBEHHOH peLIeTKH HMEeT JJIMHHYIO
vetopuio. Ulapoewe ynakoBku, o Koropblx eme B 1611 r.
roopus Kermep, OBUIH y3e [POCTPAHCTBEHHOH pewIer-
KOH, XOTsi OH HE NPHMEHSJT 3TOr0 MOHATHS. PaszHoCTopoH-
auit PoGepr I'yk (1635—1703) Bhickazan B 1665 r. B
cBoeli «Mukporpaduny NOpaBHIBHEIA B3TJsJ Ha CTpoe-
HHe KPHUCTAJNNIOB, HO He oOOCHOBaN K HE PAasBUJ €ro.
I'ofirenc B cBoem «Tpakrtare o cBete» (TJ1. 4), Haneyartas-
HoM B 1690 r., Ha OCHOBe H3y4YeHHsi Xapakrepa pacllen-
JIeHHsi M3BECTKOBOIO WINata [aeT CTPYKTypy KpHCTamlnia
B (hopMe NpoCTPaHCTBEHHON PellleTKH, cocTosimell 3 Meshb-
yalimux yacTul sjunconnanbHoit dopmbel. Ha ocHoBanun
storo ke cBofictea B 1773 r. Topbepr Beprmann (1735—
1784), a B Gosee ofbmeidl ¢dopme B 1782 r. Pene Kroct
Aron (1743—1822) paccmaTpuBai KpHCTANI, KaK KIAAKY
H3 MejbyalIIMX CTPOHTEJLHLIX KaMHeH, KOTOpble HMEIOT
dopMy napasnesenuuenoB, M Takxe 0OHAPYXHBAIONIYIO
ePHORHYHOCTE N0 TpeM HaMepenusiM. Pusuk Jlonsur Asb-
ryct 3eebep (1793—1855) Obun nepBbIM, KTO COEIMHII €
ITHM BO33PEHHEM TOI[a ellle HOBOE MOHATHE XHMHIEeCKOro
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aToMa H JIONyCTHJ, YTo NPOCTpaNCcTBeHHas pemeTka oGpa-
30BaHa aToMaMmH. DJaronaps mIyGoKoMy (U3HUECKOMY
MOHMMAHHIO OH BHIXOAUT 3a NPEAEJEl YHCTO TeoMeTpHYe-
CKOTO PACCMOTPEHHUS] H ONpEJessieT PAacCTOSHUS MEXNy
4TOMAMH TMOCPEHCTBOM CHJI, HEHCTBYIOUIHX MeXIy HUMH,
a4 TakiKe CTABHT B CBA3b C TUM YHPYrocTh H TEIVIOBOE
paciupenre. OH onyGaHKoBaJ cBoM B3rasau B 1824 r.,
Ha 32 rojia pamHblie, YeM BOILIA B COBPEMEHHYIO (U3HKY
aToMuCTHKa B (OpMe KuHerHueckoil TeopHu rasos. Ho,
MOKeT GHITh, HMEHHO TIOITOMY €ro IoABHT (3Ty paboTy
JeHCTRUTENLHO MOXKHO TaK HasBaTh) OBWI COBEPIIEHHO
3aber. He momorio Takxe u To, uro Benukuit Kapa
Opunpux I'ayce B 1831 r. B peneH3un Ha onHy MaTeMaTH-
YeCKYIO KHHTY yKasaj Ha npo6JeMul, CBA3aHHHE C HAeel
3eebepa OTHOCHTENBHO «NapalielienuneHOrO pachnoJioxe-
HUSL ToueK B npoctpanctse». Jlumb B 1879 r. 3onke (cM.
HuzKe) ofpaTua BHHMaHue Ha paboTy 3eebepa.
CoBepllleHHO HE3aBUCHMO OT 3TOTO Pa3BHBaJjlach Mare-
MaTHKa NMpOCTPAHCTBEHHON peIleTKH; OHa ompedelsia OT-
JIETIBHYIO PEIeTKy He NpOCTpaHCTBEHHEIM paclpeseselneM
H3oOpaaeMblx €10 (UsHUecknx obpasoBaHuil, a nocped-
CTBOM JIONYCTHMBIX JIS Hee onepaiyii cynepnosuuui. Tak,
Mopun, Jliogeur ®pankerrefin  (1801—1869) nocrasua
caepyroursii Bonpoc B 1835 u 1856 rr.: coOTBETCTBYIOT JIK
BCE TEeOMETPHUYECKH BO3MOXKHEIE BUJIBI NPOCTPaHCTBEHHHX
PEIIeTOK CUMMETpPHUSIM, HaGIiolaeMEIM Y KPHCTaJJIOB? YiKe
10 ero Bropoill paGors, a umenHo B 1850 r., Oroct Bpasa
(1811—1863) BmBesn 14 no ero HMeHHM Ha3BaHILIX NpO-
CTPAHCTBEHHHIX PEIIeTOK, KOTOphie MOIJIH OHThL 06paso-
BaHBI TOJIBKO NyTeM HepeHocos ofiHol sueliki (6e3 noMoImy
JApYyTHX onepanuil). DTH YHCTO reoMeTpHUecKHe paboThl M0
Teopul rpymnn o6o6mua B 1879 r. Jleonapn 3onke (1842—
1897) Gnaromapsi BBeJCHHIO JIPYTUX Omepaluii H NOJIy4HJ
TaguM 0o0pas3oM 65 pasnHuHBLIX MPOCTPAHCTBEHHBLIX TpyHil.
ITonmoe peruenue 3Toit MaremMaTHuecKOH mpoGJeMBl, ycTa-
HOBJICHHE ¥ NePeuHCJeHHe BCeX FeOMETPHUYECKH BO3MOWK-
HBIX [IPOCTPAHCTBEHHEIX TPYIN COBEPLIHJIH KPHcTaJJlorpag
Esrpag CrenauoBnu Penopor (1853—1919) n matema-
oKk Aptyp [lendanmc (1853—1928). O6a ycraHOBHIH
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8 1891 r., HezaBUCHMO JPYT OT Jpyra H COBeplIeHHO pas-
JIMYHBIMH TyTsiMH, 230 DpocTpaHCTBEHHBIX TPYIIL
CHauana 3TH HCCJEIOBAHUS HE OKa3bBaJM HHKAKOro
BJINSIHUS Ha (DU3WKY, MOTOMY 4TO THIIOTe3a NPOCTpaHCTBEH-
HOHM pelleTkKH He 0GOCHOBBIBaJach KakUMH-JUGo ¢usnue-
CKUMH siBJieHusiMH. Cpeny HeMHOIHX (H3HKOB, KOTOpHIC
BOOOIIE HHTEPECOBAJIHCH YUEHHEM O KPHCTAJJIax, HEKOTO-
pble 3amuinany NpoTHBONOJNOKHOE NpencTaBJeHHE O TOM,
YTO B KPHCTasIaX, KaK BO BCSKOM BeUIECTBE, LEHTPHL Ts-
JKECTH MOJIEKYJ pacrpene/ieHbl 6ecopamouHo U aHH30Tpo-
S NOPOXIAETCH HCKJIOUHTENBHO TNapasijieJibHoH opHeH-
Tanuefl TPHBHUJIErHPOBAHHBIX HATPaBJEHHH MOJeKyJL. B Mu-
HEepPaJIOrHH TakXkKe MaJlo 3aHHMaJuCh 3TOH I'HIOTE30il.
Tosexo IMayae I'por (1843—1927) momnep:xuBan Tpajau-
uuio 30HKe B CBOefl NpenofiaBaTeNbCKOfl NeATeNBHOCTH B
Mionxene. TlobGeny stofi runotese poctaBusin B 1912 1.
onuitel B, ®punpuxa n Hayns Kuwnnunra (1883—1935),
KOTophbIe, colylacHO BbickasaHHoMy M. Jlays npenckasa-
HHIO, OOHAPYXKWIH siBJICHHst HHTEepdepeHITH PCHTTEHOBCKHX
JNyuell, BH3HBaeMEIE NPOCTPAHCTBEHHOH pELUIETKOH KpH-
cTajnoB. Bjaromapsi cBoeli BecbMa MaJioH JUJIHHE BOJHBI
STH JIyYH JAiOT BO3MOXKHOCTB ONPEACNHTE PACCTOSIHUS Me-
XKy aToMaMy B pellieTKe, KOTOPEE HE MOILyT OBITh olipe-
JIeJIeHBl ¢ MOMOINBIO J1yyell, HMEIOIHX JIJIMHY BOJIHBI BUOH-
Moro cbBeta. B 3THX onbiTax OBIO TakKe JaHO NEepBoe
peLIalee A0Ka3aTeJbCTBO BOJIHOBOH NPHPOABEI PEHTre-
HOBCKHX JlyueH, KOTOPYIO /0 TeX Iop HEKOTOpHe BEHAI0-
Lipecst UCCJIeIOBATeNN OTPHIlAJM H3-3a 0coOeHHO Opocaro-
IIHXCS B [J1a3a KBAHTOBBIX sIBJCHHH Yy 3Tux Jyued (rj. 14).
Teopusi 3TOro sIBJIeHHSI, KOTOPYIO Cpasy e [ocJe NEePBBIX
cooblieHni o peaysabratax onblta gan M. Jlays, cymes-
A KOJHWYECTBEHHO [OATBEPAHTE €€, #ABHjach obobie-
HueM teopud, mpeanoxennofi [lsepnom (ra. 4) B 1835 .
Ju1s1 onThueckoil pemierky. CHawasna Teopusi Jlays ocnapu-
BaJlach HEKOTOPHIMM (DH3uKaMH, HO HEJO0JIro, TaK Kax
HCCKOJIBKO PE3KHX MaKCHMYyMOB HHTepdepeHUHHn peHTre-
HOBCKHX JyueH CJHIIKOM SICHO HalNOMUHAJH ONTHYECKHE
CHEKTpHl pelleTKH. XOTst 3Ta TEOPHsl SIBJSACTCH TOJBKO
NpUGJIKEHYEM, OHa yeM JaJjibllle, TEM GOJbLIE CTAHOBHTCH
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YJUBHTENLHO XOPOIIUM NpHOMHKEHHEM. 34eCh OKa3asHCh
TECHO CBSI3AHHBIMH BOJIHOBAsl TEOPHS PEHTTEHOBCKHX JIy-
yeil H aTOMHCTHYECKasl TEOPHS KPHCTAIJIOB — OJHO H3 TeX
NOPAasUTEeNbHHX COCHITHH, KOTOPHIE COOOIAIT (PH3IUKE ee
yOeIUTEJBHYIO CHIY.

Teopusi Jlays nosBosisser cpaBHHBaTh IJHHY BOJHBI C
TpeMsi MePHOAAMH NPOCTPAHCTBEHHOH pernetkn. IHo Tax
Kak TOTJI@ 3HaJH TOJIBKO HOPSIOK BEJHYHHBL MOCJIEIHHX,
TO MO3TOMY OBUIO HEBO3MOIKHO ONpENeNHTh abCOJIOTHOR
3HaueHHe AJUH BOJH. TpyIHOCTH 3aK/moyajach B He3Ha-
HAH aTOMHOH CTPYKTYPHI KPHCTAJUIOB; HE 3HAJIH, CKOJBKO
aTOMOB HaXOOHTCH B OTHENBHOH suefike NPOCTPAHCTBEH-
Holi pemieTkd. Ilomomp npumaa B 1913 1. co cropons
Buspsma Ienpu Bparra (1862—1942) u ero ceina Bribs-
ma Jloypenca Bparra. OHH BOCHONBE30OBaJIHCh YCTAHOBJIEH-
Hoil B 1898 r. Buneamom Bapmoy (1845—1934) rumnore-
30ii 0 cTpyKType Kamenson conu NaCl; wnes nnorHefimmx
YIaKoBOK IIAPOB ONATH HrPaeT PoJb B 5710l runorese. dta
CTPYKTypa NoATBepauiack HaGMOJEHHAMH HHTEHCHBHO-
CcTell MakCHMyMOB HHTep(epeHHH, i TakuM 06pa3oM Ol
nosyuerna abconoTHass Mepa A8 MOCTOSHHOH pPeIleTK.
Tax aBunack BO3MOMKHOCTH &GCOJIOTHOTO ONpPCHEJNEHHUs
JUTHHBL BOJIHBL PEHTTEHOBCKHX Jyuel, T. €. B CaHTHMETpax.
BriocneCTBHE yAAJI0CH TaKXKe MPH MOMOIUH HX OINpEie-
JIUTH KOHCTAHTHl PENIETKH APYTHX KPHCTAUIOB. 3TH BEJH-
yHHbEL Gogbliiel yacteio gexatr mexay 1078 u 107 cu; oa-
HaKo Yy CJOXHBIX OPTaHHUYECKHX TeJN OOHaPYKHBAIOTCA
TAKKE 3HayuTeJapHo O6abinme BeanuuHel. B 1923 1.
A. X. Komnron Habaioman qudQpakuuio PeHTTeHOBCKHX
Jyyell Ha HCKYCCTBEHHBIX PEIlIeTKax; ero H3MepeHHs HH-
Yero He NPHOaBAWIH K NpeXHAM ONpeleeHHsM AJIHHBL
ROJIHBI, KPOMe, KOHEYHO, BAXKHOTO YBEJHUCHHS TOYHOCTH.

Hamepenne JJAHH BOJH CO37aJM0 PEHTTEHOCHEKTPOCKO-
nuio. XapaKTepPHCTHYECKHEe JIYYH XHMHYECKHX 3JeMeH-
toB (K, L, M v T. n.) 6BIH OTKPHITH 6aarogapsi HX pas-
JunyHofi noryomaemoctd B 1908 r. Y. I'. Dapkia
K. A. Cagnepom. B paGorax o6oux Bpsrros u I Mosnu
(1887—1915) B 1913 r. oMM paccMaTPHBANKCh KAK CePHH
PEe3KHX CHEeKTPaJbHBLIX JIMHHE, HOJHHBL BOJH KOTOPHIX
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CBA3AHEI NIPOCTHIM 3aKOHOM C MECTOM 3JIEMEHTa B IepHo-
Juveckoil cucreme. CrexTporpadus peHTreHOBCKHX JIyYeH
uMesia oueHb GoJblioe 3Havenue Ajg aroMuctuxd (ria. 10
u 14). Oua mpuBesa Takxke K OTKPBHITHIO HOBBIX 3JIEMEH-
ToB — radpuua (1923) I. XeBemin u penna (1925)
B. Homnarkom, M. Take u Otroc Beprom (1874—1939).
HccenenoBanne CTPYKTYp KpHCTaMNOB, B KOTOPOM MEHC/h
JI. A. 3ceGepa namsia cBoe GJeCTsliee onpaBaanue, CTamo
oT/IebHON GOJBINOH BeTBhIO HAayKu. UHCI0 OpraHHyecKHx
H HEOPTaHHYECKHX KPHCTAJMIOB, JJIS KOTOPHIX MBI MOXEM
TOYHO 3aJIaTh [OJOXKEHUS ATOMOB, HaCUUTBIBAETCH THICS-
yamy. Cpefy HHX HAXOMATCS CJNOMKHBEIE CTPYKTYpHl pas/idy-
HEIX cuawkato. B 1925 r. I. Menmuep uccmemoBat dx
BrepBHe y rpanura. IlogTBepausock, Y10 y MEOrZX Me-
TaJJIOB, KaK aMOMMIHH, cepebpo, Menb, aToMBl pacnoJo-
YKeHHl B BHJE IJIOTHEHIIHX IIAPOBBEIX YIAKOBOK, Kak yKa-
apiBasl yxke B 1611 r. B ynomanyroM counHenuu Kerep.
B 1915 r. B. bparr nokasasn, yro y 3THX ¥ JpYrux He
CAVIIKOM CJIOKHBIX CTPYKTYp INOCpPEACTBOM peHTreHOrpa-
(prueckoro aHanusa QPypre MIOTHOCTH 3JEKTPOHOB MOKHO
ONpEEINTh HE TOJBKO MOJOXKEHME LEHTPa aToOMOB, HO H
pacnpeleseHye 3JCKTPOHOB.

PenTreHoBckre Jyud cliefiallyi OYEBMIAHOH TakKikKe pac-
NpOCTPaHEHHOCTh KPHCTAJUIHYECKOTO COCTOSIHHS B MpH-
pone. Penxo BcrpevarTcs Xopoluo 06pasoBaHHBIE KpYII-
HBEIE KPHCTAJJBL; TOpasAo Yalle BCTPEYalOTCs «MUKPOKpH-
CTAINYECKHE» arperathl U3 MHKDOCKONWYECKHX WJIH elie
MeHBIIeH BeJMYHHB KPHUCTAWIOB. B OTHOIIEHHH MeTasuloB
9TO NpeiCTaBJeHHe cyulecTByeT yxe aAaBro. Ho HoBo To,
YTO MHKPOKPHCTANIHYECKYIO CTPYKTYPY HMCIOT Takxke jie-
peBO, MBIIIEUHBEIC ¥ HEpPBHBEIE BOJIOKHA, TKAHH OpraHu3Ma.
HmenHo kpHCTaLIMYecKoe COCTOSHHE SIBJISIETCS HOpMAaJb-
HBIM COCTOSIHHEM TEeploil MaTepwH; TOJBKO HEMHOrHe
TeJla, NpexXae BCEro CTeKJo, ABASIOTCH HckawovenueM. Ilo-
3TOMY BCSKAs aTOMHUCTHYECKAS] TEOpHSi TBEPJIOro Teaa, Ha-
IpHMEp KBAHTOBAS TEOPHS JIEKTPONPOBOXHOCTH, UCXOJUT
U3 MpOCTPaHCTBEHHOH pemeTkH. [locie BO3HUKHOBEHH:
BOJMHOBOH Mexanuku (ri. 14) ODpocTpaHCTBEHHBIE pelleTKH
crajsH urpath ocobywo ponb. M3 reopun Jlyn me Bpoitns
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B 1925 r. Dapsacep cresad AKMIOUEHHE, YTO SJIEKTPOHHEBIE
JYyuYu TIpH TPOXOXKIEHHH 4Yepe3 KPHMCTaNNEl NOJUKHBI Ja-
Bath, NOJOOHO PEHTTEHOBCKUM JIyyaM, sIBIEHHS HHTepdC-
penuud. B 1927 1. 370 GBLIO MOATBEPKAEHO, C OJHOH CTO-
porn, onbitamu K. k. JsBucona u JI T'. JIxepmepa u,
¢ Jpyroil croponsl, omerramu I. T1. Tomcona; onu nanu
HeMmoCpe/ICTBEHHO HarasgHoe U, 6Jaronapsi H3MEepeHHIo
JUIMH BOJIH, CBSI38HHBIX C 3JEKTPOHAMH, KOJHUYECTBEHHOE
JOKa3arenbCTBO 3TOfl  peBosonuonHO Teopun. Otro
Hlrepn (1929) u dsxoncon (1931) moctaBHiH TaKXkKe C NO-
MOIIBIO KPHCTAJJIOB OMBITH JUIA JIydell aToMOB resusl U BO-
nopona. OJHAKO MPH 3TOM IEeHCTBYIOT TOJBKO MOBEPXHO-
CTH KPHCT&LNOB, TAK KaK 5TH JyYH He MOTYT NPOHHUKHYTh
B TBepaple Tena. HampoTtus, nss HEATPOHOB MOXKHO, TaK
e Kaxk JUIs PeHTTeHOBCKHX Jyd4ell, TOUHO IOKas3aTh Iek-
CTBHSI NPOCTPAHCTBEHHOH pelleTKH. D70 CTano BO3MOXK-
HBIM, KOTJla aMEepUKaHCK1e HCCIeNOBATeH NOJYYHIH MOII-
HbI€ HCTOYHMKH HefitpoHOB B 1mkJoTpone (. I1. Muryen
u Il. H. Ilayspc, 1936 r.) uiu nake B «ypaHoBHX KOT-
aax» (3. Gepmu u JI. Mapaa, 1947 r.).

Hapsiny ¢ 3THM HaJ0O yNOMSIHYTh, YTC HHTEpepeHIus
PEHTTEHOBCKHX M JEKTPOHHBIX Jyuell NMpHMEeHsIeTcs] TaKxke
JUIS onpefiesieHuss GOpMBI H BeJHYHHE MOJCKYJ [a3oB, KaK
5TO TMOKa3aJu 1Jsi peHTreHoBckux Jyvedt B 1915 r. I1. Je-
Gait, a jus anektpounblx Jyueit B 1930 r. X. Mapk u
P. Bupa (1904—1932). B »tux uccaenoBanugx OLLIH
onpejeNeHbl PacCTOSHUS MEMKAY aTOMHBIMH SIIPaMu JUTs
MHOTHX IBYXaTOMHBEIX MOJIEKYJI: a30Ta, KHCJAopona, (ropa
U T. 0. JTH pacCrosiHusl 3akjaouarrcs Mexny 1-107% u
3-107% cam. VsBecTHO, YTO &TOMH B MOJEKyJe YTJEKHC-
Joro raza CO; pacrnosioKeHsl Ha OXHOW MpPSMOl, 8 aToMHI
B MoJsekysne Bomel HoO —mo cropoHam TpeyroJIbHHKE,
U 1. 1. OcobenHO XOpOIIo H3y4YeHa MOJEKYJa YeThIPEXKJIO-
pucroro yraepona CCly; B meil arombl xmopa oGpasyior
PaBHOCTOPOHHUIT TeTpasp, B LEHTPe KOTOPOTO HAXOLUTCH
atoM yraepopa. CrepeoxuMHyYecKHe BO33peHHs, BHIpato-
tanHble Banr-T'opdom B 1874 1., noayuuau 3xech [OJHOE
NOATBEPKIEHHE,
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IlepBonavanbias TeOpHsl uHTEpHEPEHLHMH B NPOCTPaH-
CTEGHHBIX pEeNIeTKax NpeJCcTaBaseT coboH, Kak OBJIO CKa-
3ano, NpHOIIKEHHE, KOTopoe, NpaBaa, Ajd PEeHTIEeHOB-
CKHX JIyye#l MOYTH BCErja AO0CTaTOYHO, HO JJISl 3JMEKTpo-
HOB, HaIlpOTHB, 4acro mnepectaer OwiThb rogaeM. Jopa-
06oTKy 5TOH Teopur B 0oJee TOUYHYIO «IHHAMHYECKYIO»
Teopuo npomssesin B 1914 r. Y. I'. Japsun u B 1917 1.
I1. TI. 3anpa. C noMOLIBIO 3TOH TEOPHH OHH CMOLJIH
00BbSICHHUTE HECOOTBETCTBHE MEXIY CTapoil Teopueil v Tou-
HelMM m3mepenusimu B. Crencrpéma (1919 r.). Oxonya-
TeNbHRIH BHA AuHaMuyecKol Teopum npmpan B 1931 r.
Maxkc Jlays. CornacoBanue ee ¢ BOJHOBOH MeXaHHKOH
npousBen B 1935 r. M. Konep. Hng anexTpoHOB clenad
cooTBercTByIOmME mar yxe B 1928 r. I'. Dere.

Jlnnampueckass TeopHsl OIMCHLIBAET, B OTJIHYHE OT
npexkied TeopHH, TaKxKe BOJHBI BHYTPHM KpHCTanna; oxa
No3TOMYy HeoOXofmuMa s TOHMMAaHMs HalJIeHHOro B
1935 r. B. Koccenem sipyieHuss HHTEpQEpPEHIUH NMPH MpPO-
OyCKaHHH Yepe3 KPHCTanNLl MOHOXPOMAaTHUECKOTO pEeHT-
FEHOBCKOTO HM3Iy4yeHHS; HMCTOYHHKH H3JIyyeHduss B 5TOM
clyyae HaxXOOSTCH B camoM MPOCTPAHCTBEHHOH pelleTke.
3TOo u3NMyyeHue MOEHCTBHTENbHO SICHO OOGHApPYXKHBaET B
OTIpeJie/IeHHBIX HaNpaBieHUsX, YCTAHOBJIEHHEIX YCJIOBHSIME
uHTep(epeHnry, XapakrepHuble pPe3KHe MaKCHMMyMbLI M MH-
HEMYMBl MHTEHCHBHOCTH.

IlepBonauanbHas TeopHa Oblla eme HECOBEPIUEHHOH,
MOCKOJIBKY OHA COBEPIIEHHO OTBJIEKaNaCh OT TEIIOBOro
JIBHKEHHsT aToMOB. Mexxny TeM sTO JBHKeHHE NMpH KOM-
HaTHOH M GoJiee BBHICOKOH TeMmeparype HOBOJIBHO 3HAYH-
TENLHO B CPABHEHHH C TPEeMs NMEPHOJAMM IPOCTPaHCTBEH-
noii peuterku. B 1914 r. Il. JeGait nokasas, 4to OHO He
HMeeT HUKaKOrO BJIMSIHHS Ha TOJIOXKEHHE M PE3KOCTh Ma-
KCHMYMOB HHTep(EepeHIHH, HO YMEHbIIaeT TOJBKO HX HH-
TeHcHBHOCTH. C Tex TIop TEOpHs MOjBepranack nanbHed-
riefi o6paborke. B 1926—1933 rr. B. JI. Bparr u ero co-
TPYAHHKH TIOATBEPOMIIM €€ PSIIOM H3MePeuum.
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