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JKCIepUMEHTAILHO 3apPerUCTPUPOBAHO NapaMeTpPUUecKoe peHTreHoBckoe uanyuenue (IIPU) peratusuct-
CKUX 3I€KTPOHOB IOJ MalbIM{ YTIaM{ K HalpaBIE€HUIO CKOPOCTHM YacTHUIbl B KPUCTalle Bolbdpama, ABIAIO-
meecd npoaBiaeHueM 3 derToB AnHamMudeckoit nudparnuu B [IPU. OnuceiBaloTcs 0cO66HHOCTY KUCIONb3YyeMOi
MEeTOAMKY M NPUBEJEeHbl pPe3ylbTaThl M3MepeHUi, HajgexmHo durcupyomue peduaekcel [IPU Bmepex ot gByX

KpHucTamnorpadmyecKuX IiIockocTeil Boabdpama.
PACS: 78.70.—g, 79.90.+t

HOubpakuua KyJIOHOBCKOrO MONA [ABWMKYyLIelcA B
KpucTanie ObICTPOil 3apAMeHHON 4YacTUIhl TPUBOJUT
K BO3HUKHOBEHHUIO MapamMeTpPUYECKOr0 PEeHTreHOBCKOIo
uznyuenusa (IIPW) [1-3]. Teopusa npeickasbiBaer
cymectBoBanue pediaercoB IIPU, pacmpocTpaHAOmUX-
Cfi KaKk B HaNpaBleHUU OPArTOBCKOrO paccefsHuf, Tak
U BIONb CKOPOCTH u3mMyyvaiomeit uwactunbl. OgHaKo
€Cly TepBBI U3 OTMEUYEHHBIX pedleKcoB JeTalbHO
HCCEJOBAH TEOPETHYECKH U 3KCIEPUMEHTANBHO (CM.,
Hanpumep, [4,5] ¥ LUUTUPOBaHHYIO TaMm IMTEPaTypy),
To IIPH Bponb cropoctu wactunbl, uinu IIPU Bnepen,
He 06GHApYHEeHO BIUIOTh [0 HACTOALIEr0 BPeMEHW, XOTH
COOTBETCTBYIOIIME MOMLITKYU NMPOAONMKAIOTCA yie Gonee
30 et [68].

Nutepec k IIPU Bnepen obycioBieH AByMA o0cTO-
AtenncTBamMu. llpesme Bcero o6HapyeHUE HTOrO Me-
XaHM3Ma U3Iy4YeHUs ABUTCA JOKa3aTelhCTBOM IIPOfABIe-
HUA 3¢denToB guHaMuyeckoit udparnuu B IIPU, mo-
CKONbKY MaHHafA mpobiemMa TaKie He pelneHa, a [IPU
BIEpe] ABIAETCA UCKIIOYUTENBHO JUHAMUYECKUM 3(-
¢ertom [4]. Kpome atoro, IIPU Bnepes mMoeT ObITh MH-
TepnpeTHUPOBaHO Kak uanyueHue BaBunoBa—UepeHKoBa,
BO3HHUKAIOLIee BCIeJCTBUE U3MEHEeHUA MoKasaTens mpe-
JIOMJIEHUA KpUCTalla B YCIOBUAX JUHAMHUUYECKON AU-
(ppaknuy 3JMeKTPOMarHUTHOrO MojifA ObICTPON YacTHUIIBI
(3 ¢erTUBHBIN MOKa3aTelb NPEIOMIEHUA CTAHOBUTCA
6oliblile eJUHUIBI, YTO OTKPHIBAET KaHAll YEPENKOBCKUX
norepb sHeprun vactunsl) [9]. Iostomy oGHapy:enue
IIPY Bnepen noATBepAUT CyliecTBOBaHWE HOBOUM pasHO-
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BUIHOCTHU M3JIYy4YeHUA BaBI/IJ'IOBa*qepeHHOBa B peHTre-
HOBCKOM Juamna3oHe.

OcHOBHasA TPYOHOCTH B SKCHEPUMEHTAIbLHOM OGHa-
pysenun I[IPU Bmepen oGycioBieHa Manoil HIMpPUHOMN
cnextpa [IPU no cpaBHeHUIO ¢ TUNUYHLIM dHepreTUYec-
KMM paspelieHVeM PEeHTTeHOBCKUX AeTeKTopoB (Aw >
> 1503B), uto npuBoAUT K 3¢)(HEKRTUBHOMY YCPELHEHUIO
Brnaga IIPU Bnepen Ha (oHe MIMPOKONONIOCHOTO BKIaja
B HaGMIOlaeMbIil BBIXO]] U3IYUYEHUA CO CTOPOHBI TOPMO3-
uoro (TU) u nepexognoro (IIN) usnyuennii. Taran 3a-
Jaya MosKeT ObITH pellleHa TOJNBKO NPU HMCIOIb30BaHUU
KpHucTall-IudpakIuoHHoro cnekTpoMerpa. Crenyer ot-
MEeTHUTh, YTO BO BceX 3KcmepuMeHTax mo moucky ITPU
BIepe] UCHONb30BalUCh MUIIEHN U3 JTETKUX 3IEMEHTOB.
TloaToMy mupUHA CHEKTpa UCKOMOTO U3NyUYeHUA He npe-
Bhllnana Heckonbkux 3B [10], uTo u o6ycnoBuio oTpuna-
TENbHBIN pe3ynbTaT 3TUX HSKCIEPUMEHTOB.

HenaBHo mnoaBuiock coobuieHne 06 oOHapyeHUU
ITPA Bnepex ot snekTpoHOB c 3Heprueil 855 M»B Ha
minockocty (111) KpucTania KpeMHUA TOMIUHON 56 MEM
OpY NMOMOIIM KPUCTALI-AU(PPaKIMOHHOTO CIEKTPOMET-
pa [11]. OgnHako NpPMMEHEHHBI B HTOM 3KCIEPUMEH-
Te METOJ NojaBieHUA (OHA OT NMEPEXOJHOr0 U3NYUYEeHUA
B OKPECTHOCTU OpA3rrOBCKON YacTOTHI, e U COCPENO-
ToueH cnekTp IIPU Bnepex, ABnfAeTcA HEKOPPEKTHBIM.
MeTox ocHOBaH Ha MCMOIL30BaHUU OTPULATENbLHON MH-
TepdepeHIUM BOJH NMEPEXOJHOr0 U3IMyYEHHA, BO3HUKA-
IONMX Ha BXOJHOI U BBIXOJHO!U MOBEPXHOCTAX MUILIEHU.
Kar noxasauno B [12], UMEHHO B OKPECTHOCTH Gp3rroB-
CKOU YacTOThI, B KOTOPOiH MONHO MPOMCXOAUTH IOJ-
Hoe MHTep(epeHINOHHOEe TIOJaBlIeHe BbIXOAa Mepexol-
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HOTO0 U3NYy4YeHWfl, BO3HUKAET CHEKTpPalbHO Y3KUI MUK
U3ny4deHud, o0ycloBIeHHBIH JUHAMUYECKUMHU 3ddenTa-
Mu. Brnag aToro MexaHusMa B BBIXOJ] PETHCTPUPYEMOro
usnyuenus B [11] He aHanu3uMpoBanca, NO3TOMY BOIPOC
o npupoje oOHapyMEHHOro B 3T0i paGoTe y3KOro muka
B CHEKTPE M3NYUYEHUA OCTAETCA OTKPBITHIM.

Hacrosamasa paGoTa Takie MNOCBAIIeHA BKCIEPUMEH-
TanbHOMY noucky peduerca IIPU Bnepen, npuueM B co-
OTBETCTBUM C Pe3yJbTaTaMU NPOBEJEHHOI0 TeOPEeTUYEC-
Koro aHanusa [10] MBI MCHONb3yeM KpPHCTAIIUYECKYIO
MHIIEHb U3 TAMENIOoro aleMeHTa — Bonbdpama. Tawoit
BBIGOD MHIIEHU MNO3BOJAET peann30BaTh TPU MPUHIIM-
NMaNbHBIX NPEUMYIIEeCTBa: CYILECTBEHHO (10 NEeCATHKOB
5B) yBenuuuth wupuny cnekrpa peduerca IIPU snepen,
YTO pe3KO yIyulllaeT COOTHOLIeHHe curHan/(oH; yBenn-
yuTh 3HayeHue paboueit (GPArroBCKOM) YAaCTOTHI, YTO
MO3BONAET YMEHBUINTHL MHOrJoNieHNe (POTOHOB B BO3AY-
Xe TNpU YBeIMYEeHUM paccTOAHUA OT KpuUcTalna o Je-
TEKTOpa U UCIONL30BaTh NPEMMYUIECTBA METOAUKH U3-
MepeHwuii [13] nis aHanusa XxapaKTePHCTUK U3ILYYEHUS;
NOMHOCTBIO HCKIIOUUTHL BHIAA JUHAMHYECKUX 3(der-
TOB, OOYCJIOBIEHHBI audparnueil NepexoqHOro U3Iy-
YyeHUA B KpHUCTalle, 6narojapA CUILHOMY MOTJIOMEHUIO
B HeM (hoTOHOB peructpupyemoro uanyuenusa. C apy-
roif CTOPOHBI, IPU yBeJINYEHNH TONIIUHBI MUIIEHN PE3KO
BO3pacTaeT BIWAHWE MHOTOKPATHOr'O paccefHUdA 3DIeK-
TPOHOB U BKIIaJ TOPMO3HOTO U3Iy4eHNA, KOTOPBIH, Kak
MOKAa3al YKCIEPUMEHT M TOATBEpPIUN CHEelNalbHO MpPo-
BeJIeHHBIN aHalu3, MOKeT U3MEHUTH Jake 3HaK Halmiio-
naemoro adderTa.

W3mepeHusa BHINONHEHBI HA BHYTPEHHEM 3IE€KTPOH-
HOM MyYKe TOMCKOr'o CUHXpoTpoHa. C(xema skcmepu-
MeHTa NpuBejeHa Ha puc.l. IIEKTPOHBI, YCKOPEHHbIE
Io KoHeuHo# sHepruu Ey = 500 MaB, c6pacriBanucey Ha

13-15m
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Puc.1 Cxema srcnepumeHTa: W — KpucTanl Boabdpa-
ma; PG — kpucramnel nupoaruTudeckoro rpagura; Nal —
Nal(T1) cnekTpomeTpsl; S — paccenBaTenn

MOHOKPHCTAIIUNYEeCKYIO MUIIeHb, YCTaHOBIEHHYIO B Io-
HuoMmetrpe. Hccnemyemoe uanrydyeHue NPOXOAUIO Uepe3s
KOJNIMMAaTop, OUHUINANIOCh MarHuTOM U NMOCTYMAJI0 B BKC-
nepUMeHTalbHbIi 3al, rae 6b11a ycTaHOBIEHa PETrUCTPH-
pylouias anmnapatypa. Kpucrtani opueHTHUPOBAICA OTHO-
CUTENbHO HaNpaBleHWUA BIEKTPOHHOr'O NMydYKa MO MOKa-

sanuaM Nal(T1) peTexTopa, pacnoioeHHOTO B KOMII-
TOHOBCKOII KMHEMAaTHKE U PErucTpUpylomero (GpoToHbI
U3NYyYeHUA NMpPU KAaHATUPOBAHUM M TOPMO3HOI'O U3ITyye-
HufA ¢ 3Heprueit w > 0.5 MaB, pacceAHHbIe B KOHBEPTO-
pe. IlapameTprl 3eKTPOHHOI0 NyYKa, SKCIEPUMEHTANb-
HOU anmapaTypsl 1 MeTOAUKa OpUEHTANY NPUBEJEHBI B
[14.15].

Ina  perucTpanuy  pPEeHTTeHOBCKOH  KOMIIOHEH-
Thl U3NYYEeHUA UCNONL30BalUCh JOBa KpUCTAILI-
IuGpaKRIUOHHBIX CIOEKTPOMETPA Ha OCHOBe KpHC-
TallNOB NUPOIUTHYECKOr0 rpaduTa, YCTaHOBIEHHBIX
B roHMOMeTpax Ha paccroaHuu 13-15M oT Muile-
HU, TJe TeHEPUPOBAJOCH HCCIEeJyeMOe HU3NyYeHue, U
Nal(T1)-gerextopoB ¢ pasmepamu @40 X 1mm, pac-
NONOMEHHBIX Ha pacCTOAHMM 3-5M OT KpUCTAIIOB
rpaputa. J[lnA 3TUX YCIOBUI 3HepreTHMYECcKOe paspe-
IIeHNEe COEKTPOMETPOB c1af0 3aBUCUT OT MO3aWYHOCTH
KpHUCTAllIOB, a ONpeJeNfAeTcA WX YTIIOBOi amnepTypoit
(A6, ~ +0.1mpanm, Af, = +0.6 Mpan) u yrioMm Koi-
aumauuu gudparvpoBanHoro usnydenus [13].  VYroxa
KOJINIMMAaNuy U3IMYy4YeHUA B MJIOCKOCTH Judparnuu
(ropusonTtanbHoit) A®, ~ 0.7Mpax obecneunBan pas-
pemenue cnekTpoMeTpoB Aw/w ~ 1%. Jlna ¢oronos
c sHepruaMu w > 40 k3B ypoBeHb (oHa He MpeBBIIAT
2-5%. W3-3a cUIbHOrO MOrJOEHUA (POTOHOB C MEHb-
MUMU SHEPTUAMU B BO3AyXe M MaTepuale MHUIIEHU
o w = 28.3 k3B (cMm. Hume) gounsa ¢oHa yBeandymiachk
no 20-30%. TlogpoGHoe omucaHwe XapakTEePUCTUK
CIEeKTPOMETPOB M METONUKU U3MepeHUil TNpUBEIeHO B
[13].

Kar norasauo B [8,10], onTUMalbHbIM METOAOM IO-
ucka IIPU Bnepex ABnfAeTcA M3MepeHHE 3aBHUCHMOCTU
yucna ¢GOTOHOB B Y3KOM CHEKTpPalbHOM JUana3oHe OT
opueHTanuu kKpuctamna. Jna sHepruit ¢oToHOB w >
> 20—25 k3B GparToBcKoe yCIOBHE MOMET OBITH BBIMOJ-
HEHO TONLKO ANA HECKONbKUX HU3KOMHAEKCHBIX IJIOC-
KOCTeill U BIONHe ONpeJeleHHBIX OpHUEHTAaluil KpucTan-
na. Kputepuem oGHapymeHusa sddexta ABIAETCA COB-
nageHue GpP3rroBCKUX BHEPTUil ANA YIJIOB OpUEHTAINH,
rae o6HapyeH NUK B BbIXoZe (OTOHOB, C 3HEPTUAMH,
Ha KOTOpble HacTpoeHb! audparkTomMerpsl. CornacHo Te-
opun [9,10], nuutencusnocts IIPU Bnepex B Kpucramne
Bolb(paMa CTAHOBUTCA CpPaBHUMAa C UHTEHCUBHOCTBLIO
IIN Tonbko ansa 3Hepruil $oToHOB w < Yw, ~ 80K3B,
rje vy — JOpeHN-(paKTOp, a wp — NJIa3MeHHasd 4acTOTa
cpenpl. IloaToMy B mpolecce sKCIepUMeHTa OJHOBpe-
MEHHO DeriucTpHUpOBalcA BbIXOA (POTOHOB ¢ w < Ywp
(67r2B, 40KsB, 28k3B) U w > Yw, (95 KaB, 97 KaB).
Jlna KOHTPONA 0TCYTCTBUA BRJIaAa U3NY4YeHUA NPU IJI0C-
KOCTHOM KaHANIWPOBAaHUU C TMOMOIILI0 “KOMITOHOBCKO-
ro” Nal(Tl)-nerexropa usamepsincsa BbIX0Z (OTOHOB ¢
w > 0.5M»sB. JToT e DeTeKTOp UCHONL30BalCA ANA
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COBMeIIleHUA HanpaBleHUA My4YKa 3IEKTPOHOB C OChIO
KpHUCTalla, OT KOTOPOil OTCUMUTHIBANNCEL YIJbl PasopH-
eHTaluU TIOCKOCTEeN KpUcTamia.

(a)

0.04

0.03

0.02

N (arb. units)

0.01

Puc.2. (a) OpueHTanMOHHbIE 3aBUCUMOCTH BBIXOJA M3IY-

yeHunA. Kpusasa 1 — nokasaHuA JeTEKTOPa KOMITOHOBCKHUX
¢doroHoB w > 0.5M3B, 2 — w = 67k3B; (b) cxema pac-
HOJIOKEHUA MIIOCKOCTeN KpucTanna: H — MI0CKOCTL ropH-
30HTa (BepTHKalbHafA MIOCKOCTh He NMOKaszaHa), ©® — yron
pasBopora ocu (111) OTHOCHTEILHO HAMpaBIEHWUA 3IEK-
TPOHHOTO MydYKa B TOPU3OHTANBHOM MiockocTH, Oy1) =
= ©cos (30° £ 3) — yruel MemIy HampaBleHHEM [BUKe-
HUA 3IEKTPOHOB ¥ miockoctamu (101) u (011)

W3mepenus BhINONHEHbI AIA MOHOKPHCTANIa BOIb(d-
pama ¢ pazmepamu 8.5 x 0.41 mm, opuenrtanueit (111) u
NOBEPXHOCTHOIM Mo3auuHocThio 0 < 0.2 mpan. Ha rpuc-
Taliax, U3roTOBIEHHBIX [0 TOii e TeXHOJIOruH, HabIio-
JIanoch aHOMAalbHOE MPOXOMJeHUe PEeHTreHOBCKUX Y-
ueil B Bonb¢pame [16]. Kpucrann Gbin ycTaHOBIEH B ro-
HHOMeTpe TaK, uTo miockocTh (112) 6bi1a 61usKa K Bep-
THKaIbHOU. JTO NO3BOIMIO HCCIEJ0BATH AUHAMUYECKUE
s derTs B uanydenun Kar i (112), tak u gByX mioc-
Kocreit Tuna (110), pa3BepHy ThIX OTHOCUTENLHO Hee Ha
30°. Usmepenus opmeHTaunoHHbIx 3aBucumocTeil (03)
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BBIX0JIa pacCeAHHBIX (POTOHOB U3NYyUYEHUA NPU MIOCKOCT-
HOM KaHanupoBauuu (cM. puc.2a, KpuBaa 1) mokasaio,
uTo miockocTh (112) pasBepHyTa OTHOCHTENLHO BEpTH-
KanbHoit Ha yron 3 = 3.5°+0.2°. CiefoBaTenkHO, JUHA-
Muueckre 3 (eKThI B U3NYUYEHUN UIA KaMJI0H U3 IIoc-
KOCTell KpHcTalla JOMMHBI HaOMIOJaThCA ANA Pa3HBIX
yrioB opuentanuu © (cMm. puc.2b).

W3 npuBenennoit Ha puc.2a 03 BbIX0oa GOTOHOB C
sHeprueil w = 67 kaB (kpuBas 2) BUAHO, YTO MHTEH-
CHUBHOCThH PEHTI€HOBCKOT'O M3IYyUYEHUS CYIIECTBEHHO 3a-
BUCHUT OT OPHEHTAUMM ILUIOCKOCTEll KpHCTalla 0THOCHU-
TEeNbLHO HampaBleHUdA My4yKa aneKTpoHoB. [loaTomy, Kak
U B sKcnepuMeHTe [8], M3MePEHNUA NPOBEJEHBI A CILy-
uan nepeceuenus ocu (111), rae apderT nmockocTHOrO
KaHANWPOBaHUA OTCYTCTBYeT.

N3mMepenua mokasanu, 4TO ANA OTHOCUTENLHO HECT-
KuX QOTOHOB w > Yw, (67, 95 u 97 KeB) nuku, cBA3aH-
Hele ¢ nposaBnenueM [IPU Bnepen, orcyrcrBytor. Hanu-
Yye KPUCTALINYECKON CTPYKTY Pbl IPOABUIOCE B YMEHb-
meHUU uucia GHOTOHOB, PETMCTPUPYEMBIX CIEKTPOMET-
paMu, OpH COBNajeHUU GPIrroBCKOI PHEpPruu Ald AaH-
HOU OpHEeHTaluy KpHUCTalla ¢ SHeprueil perucTpupye-
MbIX (oToHOB (cM. puc.3a, kpusas 1). Ilonomenne mu-
HUMYMOB B O3 COOTBETCTBYyeT KMHEMAaTUUYECKUM YCJIO-
BUAM audpaknuy NiA (OTOHOB, HaNpaBIEHHBIX BIOJIb
Tpacchl BNEKTPOHHOTO MYyYKa, ¢ MOrPENUIHOCThIO HE XY-
ske nmponenta. Hanpumep, nna w = 67 k3B pacuerHsie
nonoMeHuA MUHUMYMOB 1na orpamenuii (101), (011) u
(112) — 46.6, 49.9 u 72.2mpan. Toraa sas UaMepeHHbIe
3Hauenuda — 46.3, 49.5 u 71.9mpax. 'my6una muHnMYy-
MoB MeHserca oT 12-15% nna w = 67waB, g0 ~ 10%
oA w > 90 k3B, TunuuHoe 3HauUeHHE MONHON LINMPHUHBI
Munumyma AO ~ 1.5—2.5 mpan. Otnuuue sKcnepuMen-
TalkHOU KPUBOI OT NpeAcKasaHuil Teopuu Audparquu
(y3KMit MUHMMYM C IIMPUHON NOPAJKA MIMPUHBI CTONH-
ka Jlapsuna A® < 0.1 mpan u ray6unoit ~ 0.5 ot ypos-
HA [OJJIOKHN) 00YCIOBIEHO HEMapallelbHOCThIO KpHUC-
TajlnoB rpaguTa NIOCKOCTAM, Ha KOTOPBIX NPOUCXOAUT
Iudparnud, KOHEUHBIM YTJIOBBIM 3aXBaTOM U paspelle-
HUEM CHEKTPOMETPOB.

Pacuer O3 Brixoga IIPU Bnepex mo Teopum [10] c
YYeTOM MHOT'OKpPATHOTO paccefHUA SIEKTPOHOB U IU-
(parIUU TOPMO3HOr0 U3MYUYEHUA B KpUCTAIIe MOJTBEp-
IWJ, YTO AJA 3Hepruit GoTOHOB W ~ Ywy, U HYJIEBOTO yT-
na HaGniofienua (perucTpupyemMoe U3NyUeHUE UCIYCKa-
eTcA BAONL HaNpaBleHUf IEKTPOHHOr0 Myukra) ahdexT
Judparuy TOPMO3HOrO U3ITyUeHNA BHYTPH KpHCTalia
MackupyeT uckomblit apdext. ITPU Bmepen mauwnaer
npeo6iafaTh TOJLKO JJIA 3Heprun GoToHoB w < 0.5ywy
(cm. puc.4).

B u3MepeHHBIX OpUEHTAIMOHHBIX 3aBUCUMOCTAX A
sHepruii ¢otoHoB 40 u 28.3 k3B yBepeHHO NpPOABIAIOT-
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Puc.3. OpueHTalMOHHbIE 3aBUCMMOCTM BBIXOJa MATKOrO
nanydenun: (a) w = 95k3B — KpuBasa 1; w = 40k3B —
KpuBaa 2; w > 0.5MasB — kpusaa 3; (b) w = 40k3B —
KpuBada I: w = 28.3 k3B — kpuBas 2
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Puc.4. OpueHTanMOHHBIE 3aBUCHMOCTH BbIX0/J]a PEHTT€HOB-
CKOro mairy4eHus i mrockoctu (110) B o6aacty 6parroe-
CKUX yTIO0B, ¢ = (9°/2w])(w—ws/wg) (cM. [10]); KpuBbIe:
1-w=065K3B; 2 w=40K3B; 3 - w = 26 k3B

cfi MAKCUMYMbI, TOJIOMEeHNe KOTOPhIX, KaKk U B clydae
MHMHUMYMOB BBbIX0J]a }KECTKUX (POTOHOB, coriacyerc
3akoHoM Bparra (cm. puc.3). HaGniogaembie Makcumy-
MBI He CBAI3aHbI ¢ KAKUM-ITUG0 U3IyUYeHUeM C HempepbiB-
HBIM CIHEKTPOM M SKCIEePUMEHTANbLHON MOrpPelnHOCThIO.

06 3TOM TOBOPUT OTCYTCTBHE MAKCMMYMOB B BBIXOJ€
¢oToHoB ¢ w > 0.5 MaB (puc.3a, kpusas 1) u pasnnuHoe
nonoxenne MakcuMymoB B 03 BhIXoJa peHTTEHOBCKUX
(boToHOB ¢ pasubiMu 3HepruamMu (puc.3b). Honosxenne u
¢opmMa MaKCHMMYMOB YBEPEHHO BOCIPOU3BOAMIUCH NPU
NpOBeJJEHNYU MOBTOPHBIX M3MEpPEHUIA.

Usmepenue cnekTpoB qudparupoBaHHOTO N3Ny YEHUA
B uKe 1A w = 40 k3B — @E’qu = 83.9 Mpaj U B COCEHUX
Toukax (© = 81.3 u 79.3 Mpaz) nokasano, YTO yBennuue-
HUE MHTEHCUBHOCTH U3IYYEHUA IPOUCXOIUT TOIBKO A
nepBoro nopAjgka orpaxeHud. VHTEHCUBHOCTH H3NIYy-
YeHHUA CTapUINX MOPAJKOB OTPAasKEeHUA A BCEX CIEKT-
poB coBnafaer. Tonmuna kpuctamna t = 0.41 MM cy-
II[eCTBEHHO NpEBLINIAET JIUHY NOrIoleHuA GOTOHOB HC-
crnenyeMbIx 3Hepruit l, ~ 42 u 19 MEM, TO ecTb NUKHU
B OPMEHTAlMOHHBIX 3aBUCUMOCTAX BBhIXOAa (OTOHOB C
w < ywp 06ycIOBIEHbl U3IyUYeHUEeM, PO IEHHBIM BHYT-
pu Kpuctanna. EIWHCTBEHHBIM M3BECTHBIM MeXaHU3-
MOM HM3IYy4YeHHUS 3JIEKTPOHOB B KpucTaliax, obiajaio-
UM TaKUMM CBOWCTBaMU, AIBIAETCA MapaMeTpUUecKoe
(rBa3sUuepEHKOBCKOE) PEHTIEHOBCKOE M3Ny4eHKe BIOIb
HanpaBleHUs CKOPOCTHU HIEKTPOHa B KpucTaiie [9)].

3aperucTpupoBaHHbIE MONOMEHHA NUKOB O°S<P

101
= 76.6 (110.2) mpan u O72 = 83.9 (120.9) mpan mns

011
¢oToHOB ¢ 3Heprueit w = 40 (28.3) k3B HeckonbKO OT-
nmyaloTeA oT pacueTHeix O3 = 77.9 (110.2) Mpan u

@8% = 83.6 (118.2) mpax. Paccroanue mempgy nukamu
Ha 1.5 u 2Mpaz Gonbllle, YeM 3TO clefyeT U3 3aKOHA
Bparra. Jlna o6eux sHepruii GOTOHOB IKMPUHA NUKA A
nnockoctu (011) noutu B 2 pasa Gonbie, yem ana (101).
Ina w = 40 k3B 3TOT MUK JOCTATOYHO YBEPEHHO pasje-
nfeTcA Ha fgBa (cM. puc.3b).

CornacHo teopuu, sHeprusa IIPU Bnepen onpenens-
eTcd yrioM BblieTa (OTOHAa B HanpaBlIeHUW, NEPIEH-
OVKYJAPHOM IIOCKOCTH, HAa KOTOPON NPOMCXOJUT OT-
paxenve — 6. Ero MHTEHCMBHOCTL CTPOro BJOIb Ha-
NpaBleHNA CKOPOCTH 3IeKTPOHA paBHa HYIIO, a MaK-
CUMYM B yrlIOBOM pachpeleleHNH COOTBETCTBYET YTy
i PXE = 2=1/772 + (wo/w)?. B HawmeM sKcTIepUMenTe
perucTpupyiorca (GoTOoHbI, 06yCIOBIEHHbIE BIEKTPOHA-
MU, IBUMYIMUMUCA Mof yriaom nopsanka §FFPXE
NPaBIEHUIO BIEKTPOHHOro myuka. MamnyueHue reHepu-
pyeTcA Ha MIOCKOCTAX KpUCTalla Bolb(ppama, pasBep-
HYTbIX Ha yron ~ 30° 0THOCHTENLHO 0T pasKaroleil mioc-
KOCTH Iu(paKTOMETPOB. B COBOKYyHMHOCTH ¢ KOHEYHOM
YTJI0BOIA anepTypoii U paspelleHneM CIeKTPOMETPOB 3TO
Heu30e{HO NOMMKHO NPHBECTH K YUIMPEHUIO 3KCHepH-
MEHTANbHBIX KPUBBIX M YMEHLIIEHUIO aMILIUTYAbI MH-
KOB 110 CPaBHEHMIO C NpeJCKa3aHUAMH TEOPUU. YueT
SKCIepUMeHTalbHbIX (aKTOPOB U KOMMYeCTBEHHOE CpaB-
HeHUe pe3yJIbTaTOB U3MEpPEHUi ¢ Teopueil Nmpeamonara-
eTcd clienaTh B clenyoueii paGoTe.

K Ha-
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PesynbTaThl mpoBeNeHHBIX MCCIENOBaHUI KpaTKO
MOTyT ObITh cpOPMYyIUPOBAHEI CleAyIOUIUM 00pa3oM.

1. OKcnepUMeEHTaNbHO 3aperucTpupoBaH 3¢derT
PEHTIeHOBCKOI0 KBa3WUePEeHKOBCKOIo U3Ny4yeHus ObICT-
pPbIX 3apfMeHHbIX YacTHUll B BellecTBE CO CPeJHUM
MoKasaTeneM npeinomiuenud n < 1.

2. YBepeHHO BbIfeNeH 3OPerT AudpariUOHHOTO
MOJaBJIeHUA TOPMO3HOTO HU3NYyUYEeHUA PelfATUBUCTCKUX
SJIEKTPOHOB B HKpUCTalle U NPOJEMOHCTPHPOBaHa
KOHKypeHLHA Mexay oOHapy:KeHHbIMU 3(derTamMu
KBa3WUYEPEHKOBCKOTO U3Ny4YeHUA U JUPpaKIIHMOHHOTO
[0JaBJIeHUA TOPMO3HOI0 U3NYy4YeHu .
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