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B pafoTe npeactasneHs! IKCNEpYMEHTaNbHEIE OaHHBIR, NOATEEDXA0WWNE CYWECTBOBAHWE BON-
HOBOOHO-PE30HAHCHOro cnocofa pacnpocTpaHeHUA DEHTIEHOBCKOND WANYHEHWA B NNOCKOR NpoTR-
HEHHON Wenu, H&WGHH HEKOTODbIE CBOWCTEA BONHOBOADE-DE3I0OHATOPOS - yGTﬂOﬁL’-‘TE, TRaHnonopTupy-
IOLLAX PEHTIEHOBCKWE Ny4KM Ha Bale BONHOBOAHO-PE3I0OHAHCHOMD Mexadama, Nposegeno skcnepu-
MEHTANBHDE CONOCTABNEHWE BENHMYWMH CPROHER NNOTHOCTH MHTEHCUBHOCTH PEHTIEHOBCKOrD MaNy4e-
HIWA B My4kax, ChopMUPOBaHHLIX CUCTEMOA 0BPE3AI0WMK WENEA 1 BONHOBOAOM-pe3oHaTopon, MNpea-
CTEENEHLI DCHOBHLIE NONOXEHWA NPOCTERWER MOSENM BONHOBOAHO-DE20HAHCHOrD PachpocTpaHe-
HUR W3ny4eHna 8 ARDCKOR npDTﬂJEBHHCIﬂ WEnW 1 caenadsl OuBHKA DaamMepHoro KHTEpBEana WuprHel

WENesoro 3a30pa, A0NYCKIOLWEro Takon NPWHLKMN TDAHCNORTUROBKKM Ny4Ka,
O6CYyKOATTCA BOIMOKHOCTA NPMMEHEHWA BONHOBOA0B-DE3CHATODOE AR NPAKTHHECKDrD PaHTre-
HOGNYOPECUBHTHOND aHANM3A MULLEHW NPW NONHOM BHELHENM OTPaXEHWY BOIOYMOAKLWEND DEHTTE-

HOBCKOFO MyYKa 0T 8@ NOBEPXHOCTY.

Baegenue

CoBpeMEHHOE MATEPHATOBLISHIE MOCTOAHHO
TpebyeT COBEPIIEHCTBOBAHUA AHAMHOCTHYECKHX
npueMoB MpH aHaIH3Ie MATepHaios. Hamenenue
aTHx TpefopaHHil ecTecTBEHHBIM 06pasoM BAHAET
Ha passMTHE AHAIHTHYECKOI HHCTPYMEHTANBHOMH
Dadbl peEHTIEHOBCKMX METOJ0B AHAMHIA, KOTOPLI®
ABIAKTCA Hauboee YHHBEPCATBHBIMH 1 BocTpebo-
BAHHBLIMH. n[.'ll{ ITOM OCHOBHBIM HAITDABRTEHHEM CO-
BEPLLIEHCTBOBAHMA METOI0B PEHTIEHOBCKOM JMAarHo-
CTHEH M, B YACTHOCTH, PEHTreHO(IYOPeCUeHTHOro
aHanuaa (P@A) ABIAETCA CHIHMEHHWE aHaTH3Hpye-
MBIX 06 BEMOB ITPH COXPAHEHHH H BO3MOHHOM YITy4-
LIEHHH AHATHTHYECKHX TAPAMETPOB.
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B peHTreHoBCKOI AHATHTHYEC KO MeTOI0JI0T I
34 MocAelHee BPEMA HAMETHAOCE 18 KADIMHATE-
HbIX HAMPABIEHWA, CBAZAHHLIX ¢ AHATHOCTHKOIT
MHEPCOGBERTOB. ITO. IPEHAE BOLTO, HCTOTb30BAHIHE
CHHXPOTPOHHBLIX peHTTEHOBCKHX my4kos [ 1, 2], a Tak-
HRE MOABTEHHE KOMMePHECKHX NpHEopoB pEHTTeHOB-
CROM KamuApHoil onTukn [3. 4]. O6a 3T Hanpas-
JIEHHA OPHEHTHPOBAHL! HA CO3JaHHE MHKPOITYYKOB
© MOBBILLIEHHOR MIOTHOCTRIO PEHTIEHOBCKOTD HATY-
yeHHA, Tak. Hanpumep. Ha Gase [perofabscroro ciH-
XpoTpoHa codgaHna nafopaTopHA MHEPOPEHTIeHO-
hyopecUeHTHBIX MaMepPeHHH, HCMOTLAYIOILIAA peH-
TreHOBCKHH My4ok paamepoM (2x5) 10° um® 1 rutoT-
HOCTEH MOHOXPOMATHYECKOMD HANYHYeHHA OKOIO
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1:10'" kpanTOB,/CcM* € |5]. HcnonsaopaHie NoTHMKEA-
NMIUIAPHLIX PEHTTEHOBCKWX JIMHE NO3BOJIAET [0y -
YaTh My4YKH GIMIKHX pa3Mepos, HO € MIOTHOCTEID
HaTyHeHuA Ha 6-7 nopAnkos Huke'

MoMIMO yKA3aHHBIX BbIIE TPATMLHOHHBIX HA-
NpaRTeHAA CO3IAHMA PEHTIEHOBCKIX MHUKPOITY IHOB
CVILECTBYIOT M OPMIHMHANBHELE CTIOCO0E! MX [TOAVYe-
HuA. Bosee 20 et Hazan Obll NPEATOREH METOL
KOMMHMHPOBAHHA MAMVHEHMA © NOMONILID TAK Ha-
apBaemMuIx GeculeneBrIX koTMaTopoe [7-9]. Bee-
weTesoi KoAnMMaTop npeacrasinet coboil sasop
MERIY ABYMA IUIOCKUMIH MOAHPOBAHHEIMK KBapLIE-
BLIMH IVIACTHHAMHM LIHHOH 5+ 10 cMm. 1oTHO pH-
MATBIMH APYT K Apyry. Kak HU napanokcaisHo, Ha
BEIXOAE NOA0GHOro YCTPOMCTRA NOARTANCA YA Ma-
NOPACKOIAILHICA PEHTreHOBCKMI MYHOK, MMEBIITHIA
BEBICOKYI) HHTEHCHBHOCTE. Hanm npegpapiTensHEle
HMCCMeN0BAHMA MOKASATI. 4T0 SecieeBoit Ho/THMa-
TOP TPAHCTIOPTHPVET HHTEHCHBHBIA MVYOK PEHTTE-
HOBCHOTO HATyHeHHA Ha paccTosare 50+150 v 1
MOM¥ET HMETE [IPAMOE NPAKTHYECKOE MPUMeHeHHEe
B KavecTBe hopMUPOBATEA MyHEA Boa0yHIaome-
ro nanygenss 8 POA [MBO cnexTpockomis |10-13].
B nonsiTEe NOHATH NPHYHHY BLICOKON TpaHcnopT-
HO# adpperTHBHOCTH BECLLIETEBOTD KO/LTHMAaTOPA Mbl
HAMANH CHCTEMATHHECKHME IKCIE PUMEHTATLHBIE HC-
CIEIOBAHWA CBOHCTE VIRMX MPOTHAMEHHLIX [LIETeH,
06 pa30BAHHBIX [UTOCKUMH MOTHPOBAHHBIN THA1eK-
TpU4YeCKHMH pedieKTOPaMH B IMANA3OHE YacToT
peHTreHoBcroro nanyyaenna. [lpu atom Hanbonee
BAMKHON HYACTHIO HOICIOBAHHIT ITPEACTARTANOCE H3Y-
YEHHE BIHAHKA [IMPHHB LWEIH Ha MapaMeTPe yy-
Ka. hopMHpyeEMOro NoaobHEM YCTPORCTBOM. HAIBAH-
HBIM [UTOCKHM PEHTTEHOBCKHM BoTHoBoZ0M (TTFB).

BonaoBoJHAA Aueiixa

PedhnekTopb! pEHTIEHOBCKHMX BOTHOBONOB GuL1H
HM3roTORMEHL! H3 TUTOCHUX MOTHPOBAHHEIN KBApLIE-
BbIX cTekoT paameponm 100x33x2,5mm”, LLlepoxosa-
TOCTE PedUIEKTOPOB COOTBETCTBOBATA KIACCY HHCTO-
THl noBepxHocTH 1446 [~5 HM). Pasvep MakpoHeo-
HopogHocTel MOBEPXHOCTH CIIELMATEHO HE KOHTPO-
AHPOBANICA, OIHAKO ONOCPEA0BAHHEIE OLIEHKH [TOKa-
aanu, 470 0H He npessiuan 30 am, MecnenosanHbie
BOJIHOBOBI COCTABAAKTCA M3 ABVX peduiekTopoB,
pacnoIokeHHLIX Ha cTporo hHKCHpoOBaHHOM pac-
CTOAHWM APYT OT ApyTa. 3T0 pAacCTORHHE OMpPeIeT -
NoCh TOMLHHOH METALTHYSCHHX NOAGCOK, HAMLUTAB-
ILIMXCA 0 KPaAM oHoro W3 peduterTopos. Lnpana
ATHX noyiocok cocTasaAna 1 1 s, HX TofuumHa KoH-
TPOMHPOBATACE METOI0M peaepdopaosckoro o6pat-
Horo pacceanus (POF) monoe He'. HoHTponbHbIe

MHILIEHA H3 TOHKOTO KBAPLIEBOT0 CTEK/IA pasMepom
10x 10 MM pacniofaraluck BIoAkL Beelt LnHb ped-
JNERTOpA, HAa Hmpuﬂ HAHOCHIHCE MTOTOCHM MeTaN-
aa [Ti). POP mamepeHuA HOHTPOILHLIX MHILEHEH
MOKAIATH. 9T0 HCNOIb30BaAHHAA METOIHKA HAlTkL-
JIEHMA MYy TEM 3TEKTPOHHO-TY4EBOro HerapeHns Ti B
BAKYYMe Ha verasHopke L-560 dupmb Leybold AG
ofecneqyyBaeT OJHOPOAHOCTE TONUIMHEI TIOKPLITHA
Ha guuse 100 smm He xyuce 2 %, Buicora wenu pas-
HAaack 11 mm. MeTomoM HANEUIEHHA KpaeBkbIX Me-
TALTHYECHHX nojioc Gunn NPHAroTORICHB] [INOCKIHE
BOJTHOBO/BI C IIMPHHO# e oT 43 #M 10 6100 HM.
Bonnopoasl c Gonee MIMPOKMMHM LWIETAMH H3roTans-
JHBATHCB C HOCMONMBEIOBAHWEM umﬁpoumux Meno-
HBIX Mporiasok. Beero Gsu1o uarotorneno Gonee 20
BOTHOBOA0E B uHTepeane paamepos 30+ 120000 .

OcoGoil sagaveil ABMANACL OLECHKA IIMPHHB
e Geciieleboro peHTreHOBCKOTO ROULTHMATODA.
LA atoro paspaGoTaHa CrielHaTbHAA METOAHKA,
OCHOBAHHAA Ha METOIE HAPVIIEHHOM MOVTHOrO BHYT-
PEHHETO OTPaMXKeHHA OITTHYeCKOro HaTydenna® |14,

15]. Momyuennsie ang Geclllenesoro KOALTHMATOPA
NAHHEIE MOKAZANN, MTO LIHPHHA IIETH B HEM ABJIA-
©TCHA HECTALMOHAPHEIM MAPaMeTPoM 1 MEHACTCH Ha
mmuHe 100 vv B pHTEepBane 0+60 Hv. Takum obpa-
a0M, B MepeoM MpUBIHAEHHH MOMHO CHHTATE, 9TO
WHPHHA Wean 1A GeclueneBoro KoLIHMATOpa co-
craBafAeT 3030 1.

BonHoson ¢ kKAAMGpoBaHHLIM LIETeRLIM 3230pOM
MOMELLATCH B JIOPATIOMHHMEBRIT I8 PIKATEb, IMe-
HOLLHIA HETBIPE MHKPOBITHTA, PACTIONOHEHHEIE [TPH-
G THAHTETBHO 10 YIZIaM BOTHOBOAHLIX pedulekTopos
[pme.1).
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Puc. 1. CxemaTwyeckos yCTPOACTBD NNOCKOMD PEHTTEHDBCKOTD
BONHOBOAE C BORAYWHEIM LWENEBLIM JAI0PO0M

TMaton OUusHKH NROTHOCTH WHTEBHOWAHOCTH B NOTOKE, COANSR3EMOM NONWKANWNNRPHOA NWHI0W, NPUHATHIA B paBoTte [6], He MoweT

CHMTATHOR KODDEKTHRIM
Mogpofno meToguks ByneT onyGRMKosaHa oTOeNLHO,
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MHEPOBHHTE KOMILIEKTOBATHCH MPYIHHAMH,
XapakTepH3oBaBIIHMMCH VCRITHEM OKOT0 2 KT/ MM,
Ana obecneYyeHHA HeCTROH PHUKCALMM QepHRaTeNs
BOTHOBOJA OTHOCHTEIBHD Hanpmamr.ueﬂ. KOTO-
pas, B CBOIO OUEpelb, PA3MEILATACE Ha TPEXKDYH -
HOM FOHHOMETPE BMECTO CTAHIAPTHONW LIeIeBoi
cHcTeMbl QopMHPOBAHHA PEHTTEHOBCKOrO MyYHA.
BoiGpaHHan KOHCTPYKIIMA XapaKTePHIOBATACh HA-
JIHYHEeM ABYX VITIOBBIX M OHOI nocTyTIaTe bHoll cTe-
nexaMu ceobost, YTo B oMHOH Mepe ofecneausanc
[MpoBeieHe TOMHOH ICTUPOBKH BOTHOBOA B PEHT-
reHoONTHYECKO cXeMe roHHOMeTpA.

IKCNePHMEHTANBHAS YCTAHOBKA I8 H3y4e-
HHA pACIpeEICHHA HHTEHCHBEHOCTH

OCHOBHEIM Y3I0M YCTaHOBEHM JUTH H3YUeHHA pac-
npefeleHHA HHTEHCHBHOCTH B MyUKax, cihopMMpo-
BAHHLIX PAITHYHBIMH PEHTTEHOOMTHYECKHMM CHC -
TeMaMH, ABIAICH CTAHAAPTHLIA 3-KpysHbII and-
pakTomeTp HZG-4 roprsoHTanbHOro THIA, MoIHI-
LHMPOBAHHLIA MYTEM CVIIECTBEHHOID VIJIHHEHHA
KOpPOMBIC/Ia JepaTens gerekropa. B peaynsrare Ha
FOHHOMETPE C MAKCHMATRHLIM paguycom R=235 MM
DHAILIBANOCEH BOIMOMKHEIM BPAIIATE IETEKTOP MO
pamuyey R =500 mm. Takaa mogmdnraima nosso-
JAAET HCMOAL30BATE FOHHOMETP KAK /1A cTaHAapT-
HOI A parkToOMETPHH M NPELH3HOHHOIO M3y YeHHA
pacnpeIsIeHUA MHTEHCHBHOCTH B [TVHMEKE [10C/e CHC-
TeMbl hopMUPOBAHNA. TAK I JUTH NMPOBEICHMA PpeHT-
reHopedUieKTOMETPHYECKIX HaMepeHit. Cxema yo-
TAHOBEH [TOKa3aHa Ha pHe.2.
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Pue. 2. Crenma yoTaqoekd ANA MCCNEQ0BEAHWA Pacrpegeneqns
HHTEHCHBHOCTH WANYYSHWR B Nyula, SO poBamHmx
PAINHSHBIMK DEHTIEHOONTHYECKHMK YOTPORCTBAMM

OucppasTomerp HZG-4 no3eonAeT NpoBoiUTE
CHEMKY B PEHHME HEMTPEPLIBHOTO ABHMIKEHHA H Iy -
TEM MOMIArN0BOTD CKAHWPOBAHHA C MHHHMANTBEHBIM
1arom noBopoTa getexktopa 6(26)=0,001°. Bo Beex
H3MEpPEHHAX HCMONE30BATACk CTAHIADTHAA JETEK-
TOPHAaA LWeNb MHHUManbHoro paamepa 0, Lx 10 mu?,
JeTERTOPHLIN Y31 ¥ cTaHAAPTHaA cHcTema (op-
MHPOBAHHA MEPBHHYHOID TyYKA, OCHALLIEHHAA 0bpe-
SAFOILIMMH [LETAMM, VEOMILIERTOBAHB! LLeaMu Con-
nepa, ofecneYHBAIOIMMH BEPTHKAILHYIO PackoIM1-
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MOCTB ITyH9Ea MeHee 2°, B kadecTee HCTOYHHEA MC-
MOME30BATACE PEHTTEHOBCKAR TPYOKA ¢ HEITOIBI M-
HBIM aHogoM BCB-24 [Cu). OcHoBHEe SKCTTEPHMEH -
Thi BEIMTOIHATHCE OPH ITOCTOAHHOM perime paboThi
TpyGru: U=20 B, I=10 MA. Paamep dokycHoro naT-
Ha aHoja coctasaan 1x=10 My Yron orGopa wamy-
yeHMA -6°. MaMepenua pacnpeteneHHA HHTeHCHE-
HOCTH PEHTTEHOBCKOTO HAMVHEeHHA B [TyHKAX, BLIXO-
JALMX U3 QOPMHPYIOLIMX YCTPOACTS, 0CYUIECTBIA-
JTHCE C HOMIOMBL30BAHMEM ocabHTes - MeaHoi doib-
ri ToJImMHON okodo 0, 1 MM, xapakTepuaosaBieiica
woxbgdrumerToM ocnabaenua mHun Cull, K=200.

Pentrenosckoe ManyveHue GUECHPOBAIOCH
CUMHTHITALHOHHEIM JETEKTOPOM. COCTOALLMM Ha
epucraiia Nal (Tl romumsoi O, 1 My i quaMeTpos
20 vy 1 DIY-85. TomuuHa cUMHTHUIATOPA obec-
neunsana 100 %-Hyw s¢dpeKTHBHOCTE perueTpa-
LMK XapaKTepHeTHYeCKoro Haaydenua Culk,, nee
CVIIECTBEHHOS CHHMEHWE [IIA KBAHTOB C aHEPrHeil
E>10 xaB. CnesTpockoNMYecKand el YCTAHOBEW
Obl1a VEOMIUIEKTOBAHA MODVWIAMM cHoTeMbl NIM
tpupmel Ortec. [NMocToAaHHaA GopMUpOBAHNA LTH-
TETLHOCTH HMITYILCOB B LENM pasHatack 0.5 muc, 4To
ofeceYHBao BOIMOKHOCTE paboThl pErHCTPHPYH-
el cHOTEMBI ITPH MMITYTBCHBIX 3Arpy3Kax BIVIOTh 10
100 kI,

Hconegosasua pacnpeaeNeHNA HHTEHCHBHO-
CTH H3My4eHHA

B pepxrell yacTH prc. 3 NOKA3AHA reoMeTpHYec-
KA CXeMa NpoBsIeHHA HAMEPeHHIT pacnpeieieHHA
HHTEHCHBHOCTH B IMy4Kax, copMUpoBaHHbIX M10e-
KHMU BOIHOBOZaMM. B Tevyenme Beero nepiiona na-
MEpPEeHHIT TI00HeHIE BOTHOBOAOB B CXEME OCTABANIOCH
HEHaMEHHBIM, PACCTORHWE MEHIY NPHEMHOIT IIE/TLI0
AETERTOPA S, M NON0HKeHHEM BEIXOIHOrD CPead BoJl-
HOBOJIOB COCTABMAIO 460 MM, a IHCTAHIIMA MEETY
thoryCoM TPYDKH M MOMOHKEHHEM BXOIHOMO CPe3a BoJl-
HOBOJA paBHANACE 75 MM. YIIoBaA WHPHHA LWLIETH
JAETERTOPA B ATHX MaMepeHMAX cocTasnana 0.005°, a
caMM HAMEPEHHA MPOBOIHINCE C VIJOBLIM LUATOM
A[26)=0.01". OaHoKAHATEHEI AHATHUIATOPD [UTA Beex
AKCTICPUMEHTOR HACTPAUBANICA Ha MPOIyCHAHUE
TOALKD XAPAKTE PUCTHHECKOTO MATYYeHMA.

B HMHeH YacTH PUCYHKA NPecTaABIeHbl 3KC-
¢ PHMEHTAIBHO MOy HEHHbBIE THITHYHBIE pACIPe/Ie-
JNeHHUA MHTEHCHBHOCTH B PEHTTEHOBCKHX [MyWKaX,
chopPMHPOBAHHBLX MIOCKUMM OAHOLLEIEBBLIMI BOJ-
HOBOZAMHM, TPHYEM IIMPHHA LIETEBOT0 BOIMYIIHOIO
3330pa BAPLHPOBANA B BECLMA LLMPOKUX MTpegenax
(M) s=30+30; 43; 88; 105; 200; 410; 800; 2000:
3000; 10000: 60000: 120000 (120 MmeM). Orpdai-
LIHE KPHBBIX DACITPE TETEHIA MHTeHCMBHOCTH B [Ty -
Kax, chopMHpPOBAHHBIN BOTHOBOZAMM C LI TCBLIM
3azopon $<2000 HM, npegcTapImoT cofoi MOHOITH -
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ku ¢ hopmoil, GaHaro# K rayccopoMy npodamo, M
noAyIHpHHOH oxono A w0, 15°. [eomeTpudeckoe
pacnonomeHHe BOTHOBOJOB B M3MEPHTETbHOM CXe-
Me ofecnevHBa/I0 BEAMYHHY BXOAHOH anepTypsl
A =0, 15°. Taxum o6pasom, B ITOM HHTEpBAE Pa3-
MEpPOB LIEIeBOro 3asopa Habmoganocs MpHEIHaH-
TEeJEHOE PABEHCTBO BXOJAHOM M BLIXOAHOH YIMOBLIX
anepTyp ponxoroga. [IpH AOCTHHEHMHE [UHPHHEI
e s=3000 um orubamiuan KpUBoil pacnpeene-
HHA WHTEHCHBHOCTH CYIIECTBEHHO H3MEHW/IACD.
Omna npunsana QopMy JBYXKOMIIOHEHTHOrO MHKA C

Cul,. ;.
Genoa
wanyuenue APsZt,

HEACHO BBIPAMEHHBIM pa3pelieHHeM KOMIIOHEeHT.
JansHeiiiee ysemuueHHe MIHPHHb LUETH TPHBENO
K NOABICHHIO B PACTIPEAE/IEHHMH YETKO BhIPaMeHHOH
MHOTOKOMIOHeHTHOH cTpyETYpSRL. [TpH aToM ciiegy-
eT 3aMeTHTE, YT0 YIIOBafA [IMPHHA KA a0 13 KoM-
MOHEHT oKaskIBANACk 0Kos10 0, 1°, B To BpeMA Kak 00-
LAA YII0BAA IIMPHHA pacnpeleleH s cCocTaBIana
okos10 0.42°. [loCKONLKY FEOMETPHA CHEMKH He Me-
HA/IACH, BXOJIHAA AMepTypa BOHOBOJOB OCTaBaaCh
HeH3aMeHHO (A =0, 15%).
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Puec. 3. Meometpua vaMepeHni PACNDEANEHHE WHTEHCHBHOCTH WAMYYEHHA (2] W SMCNEPUMEHTANEHME
oruBanluWe pacNpEOENEHWA HHTEHCUBHOCTA wanyYaHWA (6] 8 nyukax, ChopMUPOBAHHLIX NNDCKMMIA
BOMNHOBOOAMY € DAAMNWHHON WHMDHMHDA LWEneaoro 1a3opa
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Ha puc.4 npuBejeHa sKCNEpHMEHTANLHO NOTY-
YeHHAaA 3aBHCHMOCTD HHTErpATbHO HHTeHCHBHO-
CTH PEHTTEHOBCKHX MYy4YKOB, CHOPMHPOBAHHBIX
MACCKUMH BOJIHOBOJAMHM, OT INHPHHE! [LETH B 3THX
BOMHOBOAAX (3aBMCHMOCTS a). OHa oTpamaeT JaH-
HEIE MeoaeaoBaHiii Beero Habopa HaroTORNEHHELX
HaMH BOJTHOBOIOB, Paamep Tovek, MpecTaR AL
SKCIEPHMEHTANBHBIE IHAYEHHA, 3HAYHTEIRHO MMpe-
BHIIUAET TOMHOCTH OIpefe/leHHA 3THX 3Ha4YeHMit,
OfHAKO OH, MO-BHIMMOMY. HECKOTBKO HINE ITorpet-
HOCTH, BHOCHMOI HECOBEPLLIEHCTBOM TEXHOIOTHH
NPHUrOTORIEHHA BOJTHOBOJDB.
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Puc. 4. 3aancamocTs MHTErPENGHoA WHTEHCHEHOCTH Myuka
HANYUBHAR, COOPMUDOBAHHOID NNGCEWM BONHOBOA0M (a)
3ARMCHMOCTE HHTEHCHBHOCTH NPRAMOMD, HE PACXOSAWEroch
fiyuiia oF Widpikel ApoTRARakHsol Wene (6)

Bua noayy4eHHOH aKCIepHUMEHTATRHOM 3aBHCH-
MOCTH [MOKA3LIBAET. MTO B 061acTH MA/ILIX pasMepon
enesoro 3aaopa ss 100 HM HHTErpaILHAA HHTEH-
CHBHOCTE MYUKOB, opOpMIUPOBAHHLIX BOMHOBOAAMH,
MpaKkTHYECKH HE 3aBHCHT OT IMPHHB imeaH. B of-
nactH paamepos 200s 5s2000 av HabmogaeTed cia-
OB pocT MHTEHCHBHOCTH € YBEIHYEHHEM IHPH-
HBI Wenu. B o6aactu s > 3000 HM naMeHEHHE HH-
TEHCHBHOCTH € YBEIHYeHMeM WIHMPHHBI 1L cTa-
HoBUTCA peaye. Takum ofpasom. B nepsoM npuban-
AECHHM MOMKHO AOMYCTHTH HANTHUME 3-pasMepHBIX
HHTEpPBAJIOB C paaH4anlleiica yHKUMOHANBHOH
3aBHCHMOCTBIO HHTErpaibHOi HHTEHCHBHOCTH
PEHTTEHOBCKMX ITyHKOB OT INMPHHB! LIEIEBOro 3230~
pa 3THX BOJTHOBOJOB.

K HacToAwneMy BpeMeHn o611eHaBeCTHEIMH AB-
JIAKOTCA IBA MEXAHKM3MA PACITPOCTPAHEHHA PEHTTE-
HOBCKHMX Ty4elf. KoTopsle MOryT OuITh HCTIO/IL3OBA-

HbI 418 o BACHEHWA AREHHHA B IETeROM BOJHOBO-
ae ¢ amopdHoil cTpykTYpoit o6pasyrouux ero ped-
nexTopos” : ceoGoHOE pACTIPOCTPAHEHHE HATYYe-
HHA ¥ MHOTOKPATHOE MOIHOE BHELLTHES OTDAMEHIE
myuka. Ecam nyyok. chopMupoBaHHLIi BOTHOBOIOM,
paccMaTpHBATE COCTOALMM M3 HECKOALKHMX Heaa-
BHCHMLIX COCTABMAKOLUINX, TO, B NPeano/IoHeHIH
peanuaanin of1eH3IBECTHBIX MEXaHM3MOB, TAKHX
BITAJO0B JOTHHO OBITE TPH. IT0 DPAMO My 40K CRO-
GoaHOo PACTIPOCTPAHAKIIErOCH HAMYHeHUA, TPOXO-
aAiMit vepes uens Ges paanmMoaeicTes ¢ pechies-
TOpAaMM, M JBa My4ka, o0pajoBaHHBIE BONTEACTEHE
MHOMOKPATHOIO [TUTHOTO OTPAXEHNA M UCTILITABLIHE
nociegHee OTPpaKeHHEe OT KamAoro peduiekTopa.
HHTerpansHeie HHTEHCMBHOCTH 3THX COCTABJIANK-
LLHX [TPAMO MPONoPUHOHATBHE ITMPHHE [LIeTH BOJI-
HOBOAA, 110 Kpailtneit mepe, B o6nacTH pasMepos, He
MpeBLIIAKIIER LTHPHHY MPoeKLMH hokyea peHTre-
HoBCKOM TpyOKN. CnegoBaTenbHO, MX 3aBHCHMOCTH
OT IMPHHE! LIETH A0/IHHE] OMMCHIBATECH THHeTHOMA
(yHEUHMEN H MPOXOANTS Yepea Hyb. Ha puc.4 npu-
BEeHA TAKAA 3aBHCHMOCTD, TOCTPOEHHAHA 110 JIBYM
Toukam S =0 U S5, =0,1 MM (3aBrcumocTs 6). [l tim-
puHEBL men s=0, | MM oTMeYeHO aRCTIEPUMEHTATb-
HOe 3HAYMeHHE HHTETPATLHON HHTEHCHMBHOCTH, Me-
TOAMKA MONYHEeHMA KOTOPOro onMcaHa HHme,
DYHELMM HHTETPATBHOIT HHTEHCHBHOCTH LA CO-
CTABMAKILNX MHOTOKPATHOrD MOJTHOD OTPameHA
B MHTepBaje pasMepos weny s>3000 um GvayT He-
IHAYHTEBHO OTTHYATBCH OT THHEHHOA 3aBHCHMO-
CTH, NpefcTaBIAIOMEe QPYHKIHIO HHTEHCHBHOCTH
MPAMOro My4KA, NOCKOMLEY KOMMYECTEO OTPpaMme i
MPH CTOMEL LTHPOKMX A Jake TpH LTHHe BoTHO-
Boaa =100 MM oxassiBaeTCA HEGONLLIIMM M HE MPH-
BOOMT K CYLUECTBEHHOMY ocnabeHHIO 3THX BEIAJI0B
[11]. BamHo 0TMETHTB, 9TO YTPOEHHAA HHTEHCHB-
HOCTD [IPAMOTO MyYKa B 3TOM MHTEpPBAE PAa3MepoB
e/ 0Ka3kIBaeTCA MpakTHYeCcKH coBnajaiolied o
SKCTIEPUMEHTANLHO DOMYYeHHOHR 3aBHCHMOCTRID
HHTer pajibHOH HHTEHCHBHOCTH MyYKa, copmupo-
BAHHOID [IOCKHUM BOTHOBOJOM, OT BEJIHYMHE Llie-
Jneporo 3azopa. Taxum o6pa3om, ecTh BCE OCHOBAHHA
MpeanoIaraTe, 4TO NpPH IHPHHE 1IeNH KBAPLEBOro
miockore soHosoaa s>3000 um nanyuenue Cuk,
PACITPOCTPAHAETCA B HEM 10 MeXaHu3MaMm cBoGoHo-
ro pacnpocTpaHeHHA ¥ MHOMOKPATHOrO MMOJMHOrO
BHELIHETD oTpameHHA, (KoMH4ecTBO KOMINOHEHT B
CreKTPax pacnpefe/eHHA B aTOM MHTEPBANE pa3Me-
poB paBHAETCA 6. ITO 0KA3ANOCE CBA3AHHBIM C HATH-
YHeM JBYX MPOCTPAHCTBEHHO pa3fie/leHHbLIX aKTHB-
HBIX 30H B QoKyce peHTTeHoBCKoH Tpylru. [Tockoas-
KY LIMPHHA KaX/I0H 30HLI B MPoeKLHK nprubinan-

! ina aMopdHsix CTRYKTYD BPerroBCKOS OTPAMEHWE W SHOMENLHOE NPOXOWOBHWE PEHTTEHOBCEWX nyved (adupext Boppmana) oTcyT-

craywt [16).
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TeALHO OLeHHBanack kak 0,05 My, yriosasa wmpuHa
Ka#y10# KOMIIOMEHTHI B CIIEKTPaX ORasbBanacs 6ma-
Kot k0.1°, T.e. COOTBETCTBOBA/TA BXOJHOM yTnoBoii ar-
MepTYpe BOIHOBO/I0B [LTA Kas10H aKTHBHOM 30HEL ).
B obnacTy cBepXMaATLIX paaMepos e ss 100 s
HMHTEHCHBHOCTE MPAMOrO MyYKA COCTARIAEST BE/TH-
HHHY MeHee 1% oT HaMepeHHOTD SHaYCHHA, MpH-
YeM CaMa KCTIEPHMEHTATBHO MOMyYeHHAR BETHYH-
Ha 3aToro NapaMeTpa OKa3bIBACTCH HE 3aBMCALIC
OT HIHPHHL IIEAeB0r0 3ajopa. Bonee Toro, nomyyex-
Hble JaHHBIE JAOT OCHOBAHMA MTONATaTh, YTO pac-
fpegeneHMe HHTEHCHBHOCTH B ITYYUKE [OC/1Ee BOTHO-
BOJA HE 3ABHCHT 0T QYHKLIMA pacipeaeneHa ApKo-
CTH B HeTOUHKMEE. EAHHCTREHHEM hakTopoM. B/IMA-
HOLLIMM HA BIXO/IHEIE MAPAMETDEI [TYYKA, OKA3LIBACT-
ca ofan IMHpHHA MPOEKIME POKYCa HCTOYHMKA.
Brnabl MHOTOKPaTHOTO OMHOTO OTPare i4a o or-
peAeNeHHI0 HE MOTYT NpPEBLIaTh HHTEHCHBHOCTD
MPAMOro MyYKA, NO3TOMY UX OMHAAeMBIA ofLImii
BRNA TaKKe HecouaMmepuM ¢ Halmogaemolt sBenu-
YHHOI MHHTErpATbHON MHTEHCHBHOCTH ITyuka, cchop-
MHPOBAHHOTO IUIOCKMM BOTHOBOJOM B YHASAHHOM
pasMepHOM MHTepBase. Bre aTo nano ocHoBaHIE Mo-
Jararts, 4To B obAacTH CRePXMATEIX [eNeBkiX 3830~
pOB NPOABIAETCA HOBLIA, HEM3BECTHRIN PAHEE, Me-
MXAaHHMIM P&nﬂmpﬂﬂ&ﬂ“ﬂ PEHTIEHOBCHOND HATYHe-
HuA,. B npegsapureasHbX MyGaHEaLMAx 3TOT Mexa-
HH3M GbLT HAMH HasBaH MeXaHHAMOM BOTHOBOIHO-
peaoHamcHoro (BP) pacnpocTpaie itd Ty IeHA.
B oGnacti paamepos 2005552000 Hy Habnoaa-
eTCA NocTeleHHan cMeHa MexanasMa BP-pacnpo-
CTPAHEHMA HA COBMECTHLII MexaHHaMm ceoboaHoro

a
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pacnpocTpaHeHHA H MHOTOKPATHONO NOIHOMD oTpa-
HEHHA PEHTTEHOBCKOTO MyYKa.

BecbMa HHTEpPECHO MPOBECTH HEMOCPEACTBEHHOE
cpaBHeHHe pacnpeteleHHl HHTeHCHBHOCTH HaIy-
YeHUA BITYyYEaX, chopMUpoBaHHBIX IUTOCKHME BOJ-
HOBOJAMH, W pacnpeleleHHHH B Iy4HKax nocne
CTAHAAPTHHIX GOPMHPYIOWMX cHeTeM, cHabmeH-
HbIX ofpeaaiMy wienaMy. B nesoit vactu puc.5
npeicTABICHBL ABE CXEMBI HaMepeHHIL: ¢ 0aHoLIe-
nesoii (a) 1 apyxuenesoit (6) reoMeTpUAMMK (POPMH-
popaHuA myyra. [TonoseHne weneii b reoMeTpui (5]
COOTBETCTBYET MOMDHEHIID BXOJHOMN H BBIXOAHOrD
cpeaa ponHosoga. OgHouenesas cxema hopMupo-
BaHHA 0TNH4AeTCA Go/ee BHICOKOH CRETOCHION H Ha-
TUYHEM 3aMEeTHOR pacxogumocTH. Bropasa cxema
dopMupyeT NoYTH NapaLtenbHeid myvok. [Mpu Ta-
Ko cxeme GopMHpOBAHMA PEHTTEHOBCKOrO IMOTOKA
MOMHO OLIEHMTh BRTAJ COCTARTAIOMIE MPAMOTro myy-
KA. KOTOPbI MPOX0JHT Yepes BOMHOBO 10 MEXAHWI-
My ceofoaHoro pacnpoctpadesnud. B npasoit wacTi
PHCYHEA NpeAcTaBIeHB! IKCTIEPUMEHTAIBHO ITOJTY-
YeHHBIE PACTIPEAEIEHHA B PEHTTEHOBCKHMX MyyuKax,
MnpoelHx Yepea oJHOIENEBVIO cHeTeMY hopMH-
popauA (1.2.3.4), 1 B Ny4Ke, NpollenUieM Yepe3
apyxuienesyio cucreMy [5). [pAMoe conocTanieHHe
pacrpefeneHHil. NpUBeIeHHBIX Ha pHc.3 1 5, noka-
3LIBACT, YTO HHTErPATBHAA HHTEHCHBHOCTD MIYYHOR,
npetepnesinx ofblvHoe Wenesoe ofpesanne. oka-
3BIBAETCH CYLLIECTBEHHO BBIILIE, HeM B Iy4Kax, cop-
MHPOBaHHbLIX BOAHOBOZAMM, OJHAKD [IPH cpaBHe-
HHM MIOTHOCTH HHTEHCHBHOCOTH HATYUEHHA B 3THX

My4Kax nNoJy4aeTcA obpaTHaA KapTHHA.
T 1 T I L
0
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Puc. 5. MeowsTpun WIMepeHl DAcCNpeaanasys WHTEHMCHBHOCTH B DEHTTEMOBCKNXN Nydxax, chopMHposaEsx oaHoWEnea0M (a) 1
Apyxugenessiv (6) cBpesanwumy GopmuposatanaMK. OruGamwe pacnpegenssma 8 My4kax, ChoPMYPOBEHHBIX OOHOWENEBEIM
OTPEHVHATENEM C PAINHMHEIMKA WIPWHaMA Wend (Mu): 1 - 5=052 - 0,25, 3 - 0,15, 4 - 0,1 v geyxuignessiv OrpaHUHMTENEM C DA3ME-
pamu wenod (mm): 5.=0,1w 5.=01. /=75, [ =100, F,=1E-I], I,;=400, [ =60 (8}
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Ha puc.6 HaHEeCeHb! 3aBHCHMOCTH CPEIHEH MI0T-
HOCTH HHTEHCHBHOCTH B [Ty4Kax, chopMHpOBAHHEIX
IUIOCKMMH BOTHOBOAAMH (a) ¥ 06 pe3atoMH oHOo-
HeneBsIMH cueTeMaMu (6). [TorkasaHHbIe 3ABHCHMO-
CTH COOTBETCTBYIOT NMOTOMEHHIO BRIXOMHOTO Cpeaa
BO/THOBOJA M/IH PACCTOAHHIO OT NMpoekuMK okyca
Tpy6rH 175 MM, TL10THOCTS HATYHUEHHA TIPH BOTHO-
BOOHOM criocobe GopMHPOBAHHSA MyYKa OKA3LIBALT-
cA Ha 2+3 nopaAaKa BEIILE, 9eM Moc/ie o6bIYHOID 1e-
nesoro obGpesaHnA. 3To CBASAHD C TEM, 9TO LIeTh BO/-
HOBOJA 3axBaThIBaeT HAMYUYEHHE B YTIOBOM HHTEp-
pasTe HAGMOAeHHA HCTOMHHEA, KOTOPLIR He MOHET
MpeBLIIATE AaHaAYeHHUA Ap=20,. rae 8, - KpHTHYec-
KHI yTO/ MOJTHOTD BHEUTHETO OTPaMKeHHA 3aXBaThi-
BAEMOT0 HATyYeHHA Ha NOBEPXHOCTH pedyiexTopa.
MockoALKY NoAoKeHWe BOMHOBOI0B (pHe. 3.a) B reo-
MeTpun Hamepernii ofecneynBalo BXOAHYIO YTII0-
BYIO anmepTypy Ag=0, 15°, a8_gna Cul Ha nopepxHo-
CTH KBapua cocTaenAeT 0,217, NoaHIMA BOTHOBOI0B
B EI{CHEPI{MEHTﬂ.ﬂbHﬂﬁ CXEME C TOYKH IpEeHHA J0C-
THHEHWA MAKCHMAILHON MI0THOCTH HATYHEHHA B
myuke He GbUTa ONTHMATBHOIN.
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Puc, 6. JapWcHMMOCTH CPEOHERA NNOTHOCTA WHTEHCHBHOCTH B
myukax, COPMEPOBEHHLI MAOCKHMMA HOBOOEMM, OT LUWPHHE
WENSRON 333003, NPHBBOEHHEIE K NON MO BhIXOQHOM Cpeda
aonHoBE0008 (3). IFBMCHMOCTE CPEOHERA NNOTHOCTH HANYYEHWA

8 My-xax, CHOPMUPOBAHHBIX C NOMOLLEK BOWHCTEEHHOA
ofipeaaowed wenu (6). PeaynsTaTel NPMBEQEHE ONA TOHKMA,

COOTRATCTEYKWEA NONOMEHWID BLEIXOAHOMND CPe3a BONHOBOZDS

AHAMTH3 3aBHCHMOCTH ILIOTHOCTH HATYHEeHHA OT

LIMPHHEI [IETH NPH BOIHOBOAHOM criocobe hopmu-
poBaHHA My4Ka [MOKA3BIBACT, 4TO MaKCHMAaNbHaA

PaJIHAIIMOHHAA [VTOTHOCTE COOTBETCTBYET PE30HAH-
416

CHOMY NPOX0HAEHHIO PEHTTEHOBCKOTO MY KA, MpH-
qemM abCco/MoTHBIA MAKCHMYM J0/DHEH NPHX0NTECH
Ha Henoas3oeaHKe Gecllle/leBLIX Ko/UTHMATOpoB. C
TOYKH 3peHHA 3AXBATa HIMYUeHHHA B ek 0T HATy-
YaTe/d, CyIIECTBEHHO MPEBOCXOAALLErD B pasMepax
LM PHHY LIENEeBOTo 3a30pa, TAKOH pesynsTar He Ka-
WeTCA napagokcanbHeiM. OAHAKD HA nepBbii
B3MIAA NpeAcTaBNAeTCA COBEPILIEHHO HETOHATHERIM.,
MoueMy CBEPXV3KaA 1Ie/Th, KOTOPOH Mbl IIPHUITHCHI-
paeM Hauque BP-pacnipocTpaHeHHA HATYYeHHA,
ofiiafaeT BRICOKOHPER THBHEIMU TPAHCTIOPTHBIMM
CBOHCTBAMM, CYLLECTEEHHO ITPeBOCKOAILIFMH IT0/TH -
KANWLTAPHEIE PEHTTEHOONTHYEeCKHE cHeTeMBL (TTo-
NHKAMHUIIAPHEIE yeTpoiicTRA XapaKTepH3VIOTCH
BHYTPEHHHM JHAMETPOM OTICNBHEIX KAIMWIIADOB
d~(5-20): 10" HM, YTO COOTBETCTBYET ITPOXOHIEHNIO
pPEHTTEHOBCKOTO HAMYYEHHA 10 MEXAHW3IMAaM IIpA-
MO0 pacnpocTpaHeHHA H MHOTOKPaTHOTO MOJIHOTO
orpamermsa). C Hawell TOYKH 3peHHA, BLICOKARA
TpaHcnoprHad adpekTHBHOCTS TLIoCKHX BP cBA3a-
Ha ¢ 00pa3oBaHHEM OIHOPOAHOTD HHTephepeHLIN-
OHHOTO [MTOUTA PEHTTEHOBCKO CTOAYMEH BOTHE] BO BCEM
LIeIeBoM MpocTpaHCcTEE MekIy peduiekTopami [17].

Mogens pe30HAHCHOTO PACIIPOCTPAHEHHA

Xopolo H3BECTHO, 9TO NP TIOJTHOM BHEIIIHEM
OTpaReHHH LTOCKOI MOHOXPOMATHYECKOI BOMHBI OT
miocKoro MHTepdeiica. pasaeTAoIIero BaKYyM H
MATEPHATEHYIO CPELY, B BAkyyMe Haj mHTepdercom
odpaaverca MHTepdepeHLIHOHHOE MOJIE CTOAYeH BOT-
Hbl. Moka3aHHoe Ha pHc.7.a [18]. Pasvepk! 30HbI
uHTeplepeHMK ONpeelaoTed WHMPHHO myuRa i
CTENeHBI MOHOXPOMATHMHOCTH OTPAHaEMOT0 MaITy-
yerna |19]. MonxHoe oTpameHne XapakTepuayeTca
MPOHUKHOBEHHEM HATYYEeHHA B Cpely ¢ MeHbIIHM
woadpHLMEHTOM OIPeToMIeHHA (B CIyvae peHTre-
HOBCKOr0 MATV4YEHHA - B MaTepUANLHYIO CPeay, rno-
CHOABKY IIA Hero ko3dullHeHT npeioMaeHHA
MeHbLe eauHHL! [20]). MHTeHCHBHOCTE MPOHMEKA -
HOLLETO [TYYKA SKCMOHEHIMANBHO YMEHLIIAETCH C
VBEIWHEHHEM DTy0HHBI, OOHAKO OHA NMagaeT A0 HyIA
AHLE Ha BeckoHeYHOM yaaJleHHH oT HHTepdefca.
Boafyw/ienHana MaTepuansHana cpeaa ofpaayer
BCTPEYHLI [MOTOK KOTePEHTHOrO MATYUeHMA, HH-
TEHCHMBHOCTE KOTOPOro OKA3bIBAETCA MAKCHMATE-
Ho# B6anan uHTepdefica MaTepHanbHan cpeaa -
BakyyM. HaTepde perima poalyrsgaiiiiero 1 sBcTped-
HOro noTokos oGpasyeT HHTepdepeHLIMOHHY0 Kap-
THHY B MaTepHalbHONM cpefe (puc.7.a). 3o0Ha 3TOMH
HAPTHHEL, B OTTHYHE OT HHTepde peHIMOHHOTO MOIA
B BAKyyMe, MpoCTHPaeTCA Ha bech 06 beM MaTepHa-
Ja pedyieKTOpa, HO aMIIMTYAa ee myvHocTel GyaeT
saryxasowei. lepuoa cTofg4eii BOJIHBL B MATEpHATE
KPHCTANA H3IMEHAETCA COPasMEPHO C MOKA3ATE-
neM nmpenoMiesua cpeasi [19).
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Pue. 7. Cxematw-eckoe npegcrasnedvwe oSpalopaiva CTOAYER BONHE NPW NOMNHOM BHELMENM OTREMEHWW MNOCKOA DEHTIEHOBCHOA
BOMHE OT NAGCHOND MATEPMANLHOM WHTapdenca (a) Kpuasie 3aTYXaHWA WHTEHCHBHOCTW WanyYednn B obweme pedine«Topa npu
NONHOM BHBWHEM OTpameHM Gea yvata vHTepdepaHUMOHHOM Yneda (1) 1 c ero yyatoM (2) (6). BoaHukHOBEHHE OQHOPOQHOTD
MHTEDEDEHUMOHHOND NONA CTOAYER BONHLI B WENesoM Jaiope W B ofwemax pebneKTOpOR NNOCKOTD BONHOBOOA NpH
BONHOBOOMO=-DEI0OHAHCHOM XADAKTEPE PACNPOCTDAHEHWA WANyYeHuA (B)
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Boanrmuanenae HHT‘EP@FEHHHDHHDI‘G nmoJjA
CTOAYHMX BOJIH B MaTepuane peduiexropa oA
CHA3KIBATHCA HA 3HAYEHMM BeaH bl Koadduim-
€HTA OTPAKEHMA ITPH MOTHOM BHEIIHEM OTPAMKEHMHN.
B ciyuae oTCYTCTBUA MOMOMEHHA KoaduumenT
MOTHOTO OTPAKEHHA PaBeH eIHHHIIE, I BOMPOC O Ha-
JAHHHH HITH OTCYTCTBHH CTOAYHX BOJTH B ofsemMe mMa-
TepHana GyIeT ABIATHCA YMCTO aKaJeMuieckinm. B
ATOM CAyYae B HaYa bHbIi MOMEHT BpEMEHH HacTh
SHEPIHMH MMyYKA MoMneT HA BO30YIISHHE ATOMOB
petprrexopa, koTopas GyneT aKRyMyTHpoBaHA obbe-
MOM MaTepHana, 1 GyleT BHOBEL OTAAHA B MYYOK MOC-
Jie BhIETHMEeHHA HCTOMHEEA Hamy+veHHA [21]. B cmy-
yae HATHYHA MOrOWEHHA B MATePHANe CHTYaLMA
peaxo HaMeHWTCA BCIeICTBHE MoARIeHnA aKTopa
HEBOCIIOTHMMELX ITIOTEpE: MATy4eHHA. B aToM cmy4ae
BOIPOC BOIHHKHOBEHHMA HHTEPghE pEHIIHOHHOTO MONA
CToAYel peHTreHOBCKOM BOTHEI B 06 bEME MaTepHa-
na npuofiperaeT npakTHYeckoe aHadexHue, Ecan B
npocTefei MOIeTH NONHOr0 OTPaMKEHMA MOTHBLIH
(haKkTop HEBOCMOMHHMBIX MOTEPh MPeICTABTAETCH
MHTErpaioM Mo Bcemy obbemMy peduiexTopa oT dyvi-
KIIMH, 3ECITOHEHLIIMHATEHO CTagaoes CYBETHYEHH-
eM Ty GHUHBL, TO IMPH VYeTe BOSHHKHOBEHHA CToAY el
BO/THEI [TOJ] MHTETPAIOM OKaHMEeTCH KCIOHEHLIHATb-
HaA PYHKLMA, TPOMOAYTHPOBAHHAA NepHOIHYeC-
K0t pyHEKLMENR, TepHOI KOTOPONR ONIpeIe1AeTCA LTH-
Hoit cToA4ell BoaHe! B MaTepuane [17]. Ha puc.7.6
rpatpUYecKkl NoOKAZaAHO MOARIEHWE MOy THPYIOLIE-
ro coMHOMUTENA. [LIolwans nog MoIyIMpoBAHHOIT
KpPHBOil OKA3LIBAETCA MEHBILIE M YKA3LIBAET HA CHH-
#eHHe hakTopa HEBOCNOTHHUMEIX MTOTEPL [TPH OTpa-
HOEHIH, )

Iror daxrop ete Goiee CHU3UTCA B CTyYae MHO-
FOKPATHOro NOIHOTO OTPAMKEHMA B ILIOCKO NpoTA-
MEHHOH wWead, ecan uHTepdepeHUHOHHEIE NOAR
OTAEIBbHBIX OTPA/KEHHI OKaKy TCA chasHpoBaHHEI-
MH # 06pasyioT oIHOPOIHOE foJle cToAYel peHTre-
HOBCKOIT BOMTHEL BO BCeM POCTPaHCTRE Weny 1 o6be-
max peduiexTopos. EcTeécTBeHHO, B 2THX o6beMax
none GyaeT aaTyxaouiM, Takaa KapTHHA YIOBHO
uaobpamena Ha pic. 7.8. Haiua runoreaa BP- pac-
MpocTpaHeHUA HATYHeHHA B YIKOI MPOTAMKEHHOH
LLETH TPEANoIaraeT BOIHMKHOBEHHE MMEHHO TAKD
cutyaumu [17]. B sTom cryuae ocHOBHaA A0/A 3a-
XBAYECHHOTO BOTHOBOLOM HATYHYeHHA TPaHCIIOPTH-
pyeTcA cToA4Yel BonHOI BHYTPH ero BoaayliHoil
LLEAH, M TOMbEO HeGOALILIAA YACTH ABHMETCH B 1M10-
BepXHOCTHRIN 00nacTAX MHTEpheiicoR, MCTILITHIBAA
ocnabnenue, Obwee ocaabieHne HHTEHCHBHOCTH
PEHTTEHOBCKOTO YKL, TPAHCIDPTHRVEMOTO BOIHO-
BOJIOM, ONHCLIBaeTCA Bhipaxennem [17)

Wix)=W,; exp(-aux) (1)
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rae W, - HHTEHCHBHOCTE MAJAOMIEero HaTyYeHH;
Wix] - HHTEHCHBHOCTD MATYYEHHA HA BLIXOAE BOJ-
HOBOOA LTHHOH X; |1 - THHeHHBIH KoaddpHLMeHT o-
CIOUIEHHA H3MTYYeHHA JUIR MaTepHana pedrexTo-
poB: o - croHans QYHKUMA yTia mageHus myyka,
LHIHPHHE! eI, JAHHBI BOMHB HATYHEeHHA H napa—
METPOB MATEPHaNa MuLIeHn [17].

[MpocTeifiiiee TEOPETHYECKOE PACCMOTPEHHE 10-
KA3kIBAET, MTO oAHOpOIHOE HHTepdepeHIHOHHOE
MoJsie peHTTeHOBCKOH CTOAYeH BOTHBI MOMET BO3HN-
EAaTE TOMLKD B OrpadHHYeHHOM HHTEPBANE pasMepon
UIMPHHE! WENesoro 2a3opa. CHHIY 3TOT paaMep TH-
MHTHPYeTCH BETHYHHOM 0HOID MepHoia cToaYel
BOJIHBL, CBEpXY - WIHHOI KOrepeHTHOCTH TpaHCop-
THPYEMOro HamyHeHHA. Mcxona Ha aTHX OpocThIX
KpPUTEepHER, MOMHO MOKA3ATE, 4To BP- pacnpocTtpa-
HEHHE Hﬂﬂ}i""—iEHHH X.&PEHTL‘PHO OIA BOJMTHOBOOOB,
ILIMPHHA [LETH KOTOPBIX COOTBETCTBYET CleayloLLe-
My cooTHowenmo [19]:

ame? A A

V2eNzZ p = %= Jan’ 2)
[e ¢ - CKOPOCTE CBETA; @ M M - SAPHAT 1 Macca 3/1eKT-
poHa: N - uyncno Asoraapo: Aun Z - aToMHan Macca o
atpdpe R THBHLBIR 3apPA ATOMOB, COCTABMAIOLLMX ped-
JAEKTOPBL: @ - IVIOTHOCTE MaTepuaia peduieKTopoB;
* - UTHHA BOAHBI TPAHCODPTHPYEMOTO HATYHEeHHA;

Al - MOTYIIMPHHA BOTHOBOIO MAKETA HATYHEHMA.
[pobtinema BEIACHEHHA MOJOBOH CTRPYRTYPBI [Ty 4-
KOB. TPAHCTIOPTHPYEMOro Haay4eHHa Tpedyer npo-
BeNeHHUA JOMNOIHHTATEHLI CHOTEMATHYEOKUX HO-
cnegosaHuit. B TeopHH onTHUYECKHX BONMHOBOLOB
MAPMHATO, YTO MOJAOBAA CTPYKTYPA VIOCKHX CBETO-
BOAHBIX CTPYKTYP auckperHa. Ha ocHope Haurmx
Hccae oBaHHA MOMHO NPeANo/IORHTE, 9TO PEHTTEe-
uoBckuit BP xapakrepHayeTca HenpepsIBHOH Mo10-
Boit eTpyrTypoil. [TpocTeiitian TeopeTHYECKANA MO-
Jeb He JaeT OCHOBAHWA LA TAKUX 3AKTIoYeHHIl.
Dm{-ﬂm HaIo YHHTEIBATE, HTO TAKaA MOAETL HIHO-
PHPYET HEeKOTOPbIe 0GCTOATEILCTEA, KOTOPBIE, NO-
BHAMMOMY, MOTYT CYILUECTBEHHO M3MEHHTH BBIBO/IBI.
OCHOBAHHEIE HA 3TOH Mopeny. [pocTefiinas MoJens
HE YUHTLIBAST OrpaHHYeHHOCTE MyMKA, XOTH COBEp-
[ISHHO ACHO, YTO B CHITY OrpaHHdeHHOCTH pasMepa
eI MOde b JOMyCKaeT HeTovHocTe [22], Hanee,
MOZe/Ib He YYHMTRIBAET MpoAoasHoro casrra [yca-
XaHceH, HMEIOLErD MECTO TP TOTHOM OTDAKEHHH
eoqH moboro Tuna [23). U, nakoHell, MoJIen s He pH-
HUMAaeT B pacdeT pasMbiTie HuTepdeiica Baryym-
cpena, HMelIEr o MeCTo Jamke LI HASaNBHO [Ial-
KHx nopepxnocTedi. [Hnpnra pasMeiTia, B KOTOpOM
MOHOTOHHO MEHASTCA TapaMeTD [IPEIoMIeHIA, Co-
crapageT okodoe 10 HM [24]. [TpH LTHHE BOTHE! PEHT-
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reHoBcKoro uamyuenus 1-0, 1 HM yTouHeHHBIe MO-
AeTH A0/IRHBL pACCMaTPHBATE HHTepgeiic Kak MHO-
TOCA0HHYIO CTPYKTYRY.

[IpaKkTHYEeCKOS NPHMEHEHHE BOJHOBONOB-
PE30HATOPOR

Basmmeiiunmvu cpoficrsamu BP aansiorea Manan
MHPHHA H PARCXOIHMOCTE MyHEL H €r0 BLICOKAA pa-
AMalHoHHaR oTHoCTE. B oy aTHX ocobeHHOC-
Teil Iiockre pedTreHosekie BP yike cerogaa MoryT
HAHTH MHOrOMMCIEHHBIE PHMEeHEHHMA JUIA MHKPO-
AMarHOCTHRM MaTepuaion. Oaxako Hanbonee rmpo-
oThiM H 3(hpeRTHBHBIM ABMAETCH HX MPHMeHeHME B
P®MA pH NOMHOM BHELTHEM OTpasKeHMH Boabykaa-
wwmero my4uka (PPA IMBO), MockoabKy MIOTHOCTE
H3My4eHHA B BoaGyRIAMLIMM MyYKe, CO30aBacMoM
BF. Ha HeCKOBKO MNOPAIKOB Bhille, YeM npu opsu-
POBAHHUH CTAHAADPTHEIMK MeTodamu, POA [TBO
crexTpoMeTphl. cHabxeHHble BP- koHeHTpaTopa-
MH TIyuKa, OYOyT XapaKTepHaoBaTECH Pe3KHM CHHI-
HEeHHeM Npeaenos obHapyKeHHA NeMeHTOB B po-
Ge MpH OIHOBPEMEHHOM YIIPOLIEHHH KOHCTPYKLIMK
CMEKTPOMETPa M Mpoueaypsl anamaa [13. 17]. Boa-
HHKALHE TPH 3TOM HEKOTOPBIE HHTEPITPETALIMOH -
HbIE TPYAHOCTH IpeofoMel [ 1 2] ONIT MCNoIL30-
BaHMA Geclliele RN KonaHMaTopoe i BP nokaaan,
YTO OHM ABAAIOTCA MABATBHBIMI CHCTEMaMK op-
smuposBaHHa o3y RaaomMx myukos 118 POA TBO
criekTpockoni [10-13, 17]. Becema npHBieKaTehb-
HBIM ABAAETCA UCNonbaosanne BP ana nndpakro-
meTpin [25]. Tipi npoBeaeHHN HCCAea0BaAHKIT B
craHaapTHOi doKycHpyOILEeH reoMeTPHM HX MPH-
MeHeHMe Mo3BoageT 3WBhTHBHEI AHAIH3HNPOBATE
CTPYKTYPY M thasonetii cocTas MUKpOOOBEKTOB, 2 B
reoMeTpHH CHOJIB3ALIETO NAJEHMA - C.'TPF!C'I'}"P}' no-
BEPXHOCTHOTO CJIOA MCCeayeMbiX MuueHed. He-
MOTb3YA reoMETPHIO CKPeLLIEHHBIX BOTHOBOJOB, BO3-
MOAHO CO3JaTh KOHUEHTPALHOHHBIE H CTRYKTYPHO-
thazossie ToMorpade!. Becsma sguperRTHBHBIM ITDe-
cTamnAeTCA nocTpoetie Ha Gase BP perrredodayo-
PECHEHTHEIX FA30aHATHAATOPOB MPOTOYHOTO THILA,
KOTOpPBIE MOTYT HaliTH DpUMMEHEHHE B IKOIOMHH,
MeIMLHHE H B ropHofofsiBaoniei NpoMbiLIIEHHO-

ctu. HaTepecHoi ocobeHHOCTRID BP ARTAIOTCA MX
duIsTpaLHoHHBIe CBORCTREA, BCABACTEHE KOTOPBIX
ofierAwn BP npeacrasnaeT coboit gpunsT no sepx-

HEMY JHAYEHMWIO HJHEPTHH MPOMYCKaeMoTo Hajyye-
HuA. [Tpn sHeprun E>E  uanyuenne pacnpocTpa-
HAETCH B BOTHOBOJE HEPE3DHAHCHBIM criocoboM, YTo
NPHBOANT K pe3roMy ocaabieHuo ero BRIaaa B Bbl-
xoaHoM myuke. MenombsosaHue MHOTOCTORHBLIX ped-
AEKTOPOE NO3BOJINT cO31aTh Ha Gase BP yaxononoc-
Hble QHABTPBI PEHTTEHOBCKONO HATYYeHIA, KOTOPLIE
cMoryT 3ppeKTHBHO CONMEPHHYATE C MOHOXPOMAaTO-
pamMm.

Saxmoueane

[MpeacTaBneHHbIe SKCEPUMEHTAILHBIE PE3Y/b-
TaTsl MOKa3bIBAKT, YTO, MOMHUMO 06LIEH3BECTHBIX
MEXaHH3MOB PaclpoCTPaHeHHA PEHTTEeHOBCKOTO
H3TYHeHWA, CYLIECTBYET MEXaHH3M eT0 TPpaHCmop-
THPOBKH BOTHOBOJHO-PE30HAHCHLIM criocofiom, 3ToT
MEXAHH3IM PEATHIVETCA B OrpaHHYeHHOM HHTepBa-
/e pasMepoB yakoi npoTAMeHHoN wend, oSpaso-
BAHHOH JEYMA ILTOCKUMH NMoAHPOBAHHLIME [TAPaT-
Ae/IbHO PACMONOKEHHBIMH OHATEKTPHYECKMMH
peduiertopaMy. OH XxapakTepnayeTCH HHaKod cTe-
neuso ocaafnenna myyka. [na BP ceoficTBeHHD
pPaBEHCTRO YI71a 3aXBaTa HATYYeHHA | YT/IA PacTBO-
Pa BEIXOZHOrD [y4Ka, mpruem ofa OBy He MOryT npe-
BLIIATE YABOEHHOMO 3HAYEHHMA KPUTHYECKOro YTIa
MBO uenonbkayembix peduiexropos. EcTh Bee ocHO-
BAHHA OWHIATD, ¥T0 BP MoryT SbITE HCNOTE30BAHE!
M AJIA ZPYIHX THITOB HATYMEeHNA, HANPHMEp B KaYe-
cTBe HeliTPOHOBOJ0B-Pe30HATOPOB.

MoMHMO YMCTO HAYYHOrO 3HAYEHHA. OTKPBITHE
BOTHOBOAHO-PE30HAHCHOTO MEXaHHAMA PACTIPOCT -
PaHeHHA HITYYeHHA NpeIcTABIAST W 3HAYHTE k-
HYI0 MPaKTHYECKY LEHHOCTD, MOCKOALKY HAa €ro
ﬁﬂﬂc }F}Kﬂ CENOAHA CO3JaHLI MAKETHI PEHTI"EHMHH.'
AMTHYECKHX NpHbopoB HOBODO NOKOJEHHMA.

Asmopw fnazodaopam 3a unmepec x pafome
A.B.Oxynxosa u H.A.Ilfenoxosa, a maxcxce B. T.Bon-
K080 30 U320mosieHLe sonHosodos. Pafoma asinon:
HeHa npu HacmuyHotl ihurarcosod noddepixoke POOI
(npoexm A01-03-33167).
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WAVEGUIDE-RESONATOR AS A FORMER FOR X-RAY EXCITING BEAM IN RFA SPECTROMETRY

V.K.Egorov, E.V.Egorov

Experimental data corroborated the fact of waveguide-resonance manner for an X-ray radiation
propagation along narrow extent siit are presented. Distinctive properties of planar X-ray waveguide-
resonators (PXWR) transported hard electromagnetic radiation by the weveguide-resonance manner
are studied. There is produced the experimental comparison of an average X-ray radiation density in
beams formed by slit-cut devices and waveguide-resonator. The simplest model of the X-ray waveguide-
resonance propagation mechanism in the narrow extent siit is developed. There are evaluated limits of
the size area for the slit clearance width allowed the waveguide-resonance beam propagation.

Fields of PXWR practical application for TXRF spectroscopy of targets are discussed.
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