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IIpencraBieHbl pe3ybTaThl UCCIEIOBAaHUI, HAMTPaBAEHHbBIX HA CO3lIaHWe KOMITAKTHOTO MCTOYHUKA MSIT-
KOTO PEHTTEHOBCKOTO U BAKYYMHOTO YIbTPad®roIeTOBOTO U3TYYSHHUS TTPU CTOJKHOBEHUH MOIITHOTO TIJ1a3-
MEHHOTO ITOTOKa € ra3oBoii cTpyeil. B mpoBeneHHBIX 9KCIEpUMEHTax BOIAOPOIHBINI MIa3MEHHbBIN MOTOK C
sHeprocoaepkanreM ~50 KJIXX 1 ImmTeIbHOCThIO 10— 15 MKC TeHeprpoBaIcs UMITYIbCHBIM 3JIEKTPOINHA -

MHYECKUM ycKopuTeseM. IToTok ¢ roTHocTbio =6 X 10 M3 gBuraincs co ckopoctbio (2—4) x 107 ecm - ¢!
B ITPOIOJIbHOM MarHUTHOM MOJIe ¢ MHAYKIMe 1o 2 T v B3auMoIeicTBOBAII C IJIOCKOi CBEPX3BYKOBOIA ra-
30BOI cTpyeil. MakcuMaibHasl TUIOTHOCTB Ia3a, a30Ta WIM HeoHa, B cTpye mocturana 107 cm—3. Ipoxme-
MOHCTPUPOBAHO 00pa30BaHUe KOMITAKTHOTO U3JTy4aloIIero cjiosl Tia3Mbl TOJIIMHOM 3—5 cM, ABUTalOIIIE-
rocsi MO XOLY BOIOPOIHOTO TIa3MEHHOTO TIOTOKA CO CKOPOCThio =3 X 10% M - ¢!, B psine 9KCIeprMeHTOB
IIJIST JIOKQJIM3allM 001aCTU B3aUMOIEUCTBUS TUIAa3MEHHOTO MOTOKA U Ta30BOM CTPYU B 30HE, KOHTPOJUPY-
€MOM TMarHOCTUYECKUMU CPEICTBAaMM, UCIOh30BalIach IJIACTUHA BOJib(hpaMa B Ka4eCTBE MPETATCTBYS,
OrpaHUYMBAIOIIETO CMEIIICHNE U3ITyYalolleil IIa3Mbl BIOJIb MArHUTHOTO 110151, C TOMOIIBIO MSITKO# PEHT -
Te€HOBCKOI 006CKyporpaduu U CrieKTPOCKOMUH ITOJIYYeHbI JaHHbIE OTHOCUTEIbHO TeHepalluy U3TydeHUST
13 30HBI B3aMMOACHCTBUSI BOOJOPOTHOTO IJIA3MEHHOTO TTOTOKA U ra30Boii cTpyu. [TpuBoAsATCS pe3yabTaThl
U3MepEeHUST SHEPTUH M3TyYeHUsT U3 oOpasyolieiics miasMbl: ~2 KX B ciiyyae a30THOM cTpyu U =3 K/ K B
ciIydyae HeOHOBOM. YHCIIeHHOE MOeIMPOBaHKE IMHEMYATOTO M3TyYEeHUSI MHOTO3aPsIIHBIX MOHOB U ITOCTIE-
IyIoIee COMOCTaBIeHNe PACYETHBIX M KCIIEPUMEHTAIbHBIX JaHHBIX ITO3BOJIMJIO OLEHUTD 3JIEKTPOHHYIO
TeMIepaTypy a30THOII M HEOHOBOM IJIa3MbI, 00pa3ylolieiics Mpyu B3auMOASHCTBUM BOOOPOIHOIO ILIa3-
MEHHOTI'O IOTOKA C Ta30BOii cTpyeii Ha ypoBHe =40 3B.

Kanroueeswie crosa: I/IMHYJII)CHI)Iﬁ MJ1a3MEHHBII YCKOPUTEIb, BOOOPOAHAA Ijia3dMa, ra3oBasd CTpyd, CIIEKTPO-
CKOITHS ITJ1Ia3MbI
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1. BBEAEHUE

Panee B paborax [1, 2] ObUIM IpUBEAEHBI PE3YJIb-
TaTbl 3KCIEPUMEHTOB, HaIpaBJIEHHbIX Ha TeHepa-
I[AI0 MOIITHOTO PEHTTe€HOBCKOTO W3JIyYEHUST TIpU
BCTPEYHOM CTOJKHOBEHUM ILIa3MEHHBIX MOTOKOB,
c(OPMHUPOBAHHBIX ABYMS JEKTPOAMHAMUYECKUMU
KOaKCUaJIbHBIMU YCKOPUTEISIMU C UMITYJIbCHBIM Ha-
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IMyCKOM rasza. B aTux skcrepuMmeHTax Iia3MeHHbIe
MMOTOKU TOCJIe BHIXOAA M3 YCKOPUTENEll IBUTAJIUCH
IO TUIA3MOIIPOBOLY CO cKopocTamu (2—4) X 107 ¢m -
c~! HaBcTpeuy APYT IPYTy B IIPOLOJIEHOM MATHUTHOM
nojyie 1—2 T u cTagkuBaanch B IIEHTPE BaKyyMHOM
Kamepbl. B pesyabraTe, B 30HE B3aMMOIEUCTBUS
¢dopMHUpOBaNOCh KBa3UCTAalIMOHAPHOE WJINHAPUYE-
CKOe€ TUIa3MEeHHOE 00Opa3oBaHME TMaMETPOM =15 cM
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Puc. 1. Cxema akcriepuMeHTa: / — UMITYJIbCHBIN IJIa3MEHHBIN YCKOPUTENb, 2 — IWJINHApUYecKas BaKyyMHasl Kamepa, 3 — Co-
JICHOUJIBI TTPOAOJILHOIO MATHUTHOTO T10JIsI, 4 — ra3oBasi cTpysi, 5 — ¢hopMUpOBaTesIb Ta30BOi CTPYU, 6 — BoJibhpaMoBast MU-

IICHDb.

MPOTSKEHHOCTHIO =80 CM, B KOTOPOM 3HAUUTEJIbHAS
YacTh KMHETHMYECKOM 3HEepIuM IMOTOKOB Hpeobpa-
30BBIBAJIACh B TEIUIOBYIO SHEPIUIO 1ia3Mel. I1pu mc-
MMOJIb30BAaHUM a30Ta B KauecTBe paboyero rasa IioJji-
Hasl DSHEpPTUs W3JIyYeHMsT C DHeprueir (HOTOHOB
~400 3B cocrasmsira =10 kX, a B cirygae MUCIIOJIIB30-
BaHUSI cMecH HeoHa U nelitepus 2 K/IX B obnactu
=] k3B. JIIATETbHOCTh WMITYJIbCOB W3Jy4CHUS B
obomx cirydasx coctapisia =10 MKc.

Ilo pe3yiabTataM 3KCITEpUMEHTOB ObLIa chOpMy-
JIMpOBaHa 3a7a4a O HEOOXOAMMOCTU CO3maHusl, 6e3
CHIDKEHUSI MOIITHOCTU, 00Jiee KOMITAKTHOTO MCTOY-
HUKa M3JTy4eHUs] Ha OCHOBE KOHBEPCUM KUHETHUYE-
CKOi1 Hepruu ia3sMeHHBIX IOTOKOB. B maHHOI pa-
0oTe MpeACTaBIeHbI PEe3y/IbTaThl UCCACIOBAHUI, Ha-
MpaBJIeHHBIX Ha pellleHe 3TOM 3aJadn.

2. YCTAHOBKA MK-200

OKCNEepUMEHTbl TPOBOAWIMCHL Ha YCTAHOBKE
MK-200 8 THII P® TPUHUTMU. B ee cocras Bxo-
JIUT UMIYJIbCHBIN TJIa3MEHHBIA YCKOPUTENb C BaKYy-
YMHOI KaMepoi TpaHCHOPTUPOBKMU IIa3MEHHBIX
MOTOKOB U UX B3aMMOJIEUCTBUS C Ta30BbIMU CTPYSi-
MU. BHyTpeHHUI1 nuameTp Kamepbl M3 HepKaBelo-
et craau coctapisieT 21 ¢M MpuU TOMIIUHE CTEHKU
3 mM. [TonHag mnuHa cucteMbl nocturaet 4 M. [1ura-
HUE YCKOPUTENS OCYLIECTBIISIOCh OT BHICOKOBOJIBT-
HOTro KOHJEHCATOPHOIO HAKOMUTENSI €MKOCTbIO
~1 M®. [1pu crapToBOM HampsiKeHUU 3apsiga 16 kB
HavyaJibHBIII B2Hepro3arnac B Oarapee COCTaBJISLI
~130 x/I:x. B kauyecTBe pabouero rasza yCKOpUTEIs
KCIIO0JIb30BAJICSI BOAOPO/. [ eHepUupyeMblii yCKOpuTe-
JIEM TJIa3MEHHBIN MOTOK ¢ 3HeprocoaepxanueMm =50
KJI>X TpaHCIIOPTUPOBAJICS B HapacTalolleM BIOb Ka-
Mepbl MArHUTHOM T10Jie ¢ uHayKiueu ot 1 Tiu Boau3u
yckopuTteist 10 2 Tin B 30He ra3oBOM CTpyH.

l'azoBas cTpys a3ora uiau HeoHa (POPMUPOBAJIACH
WMIYJIbCHBIM KJIAITAaHOM BBICOKOTO IaBJICHUST (IO
100 aT™) 1 TUIOCKMM coIuioM JlaBajist, o6ecrieuBaB-
IIIUMU TIPY TONIIUHE CTPYH = 4 CM U IIUpHUHE =15 cMm
yuciao Maxa B KaMepe B3auMoaeincTsust M > 3 ¢ Mmak-

CHUMAaJIbHOM TUIOTHOCTBIO MosieKyl =107 cm—3. Ina-
METP BOJOPOJAHOTO IJIA3MEHHOTO MOTOKAa Iepe ra-
30BOIi CTpyeil B IPOI0JbHOM MAarHUTHOM IT0JI€ C UH-
nyknueii 2 T paBasuics =10 cMm. B kadecTBe cpencrBa
JIOKaJIM3alluu 30Hbl B3aUMOJEUCTBUS MCIOJIb30Ba-
Jlach TIPSIMOYTOJIbHAS TJIACTMHA BoJibpama pasme-
poM 12 cMm X 14 cM, ppoHTaIbHAS IIOBEPXHOCTH KOTO-
poii pacnosnarajach napauieabHO MJIOCKOCTU ra3o-
BOIi CTpyH Ha pacCTOSIHUM 2 CM OT €€ OCH.

B I1umarHocTMYeCcKOM KOMIUIEKCE YCTaHOBKM
MK-200 1cronb30BaInCh:

— penrreHoBckue ¢poroauonsl PAYK-8YBC misa
M3MEPEHUS MOIITHOCTHU U3JIyYCeHMUS TIa3Mbl;

— MmHorokaapoBass MKII-kamepa mjist perucrtpa-
I[IUU TIPOCTPAHCTBEHHOTO pacHpeleeHUsI MSTKOTO
PEHTTeHOBCKOTO U3JIyYeHUS M1a3Mbl, 0Opasytoleii-
CS IIPU B3aUMOJIEMCTBUU BOJOPOIHOTO IMJIa3MEHHOTO
MOTOKa C Ta30BOM CTpyei;

— CIIEKTPOMETP C MpOMNycKawIlleil 1udpakiimoH-
HoOIt pemreTkoit 1 MHorokaapoBoii MKII-kamepoit
IUIST PETUCTpallMM CIEKTPOB U3JIyueHUs TUIa3Mbl B
JHara3oHe IJIUH BOJH 1—60 HM ¢ TpOCTpaHCTBEHHO-
BPEMEHHBIM pa3pelleHUueM.

B3aumHoe pacroyiokeHre BOAOPOTHOIO Iia3-
MEHHOIO IIOTOKA, T'a30BOM CTPYyH, BOJb(ppaMOBOIA
IUIACTUHBI M IMarHOCTUYECKUX CpeacTB (porommona
DIYK-8YBC, kamepbl-o0cKyphl/criekTporpada c
MKII-kamMepoil) mpeacTaBiaeHBI Ha pUC. 2a — BUJ,
cOoKy (Kak Ha puc. 1), u puc. 20 — BUI CBEPXY.

3. OKCIIEPUMEHTAJIbHBIE PE3YJIBTATbBI

OOpaTuMcsl K DKCNEPpUMEHTAIbLHBIM pe3ysibTa-
TaM, TTOJIY4EHHBIM MPU B3aUMOAECUCTBUU TUIA3MEH-
HOTO TTOTOKa CO CBOOOIHOIT ra30BOI CTpyeit, cMelle-
HHE KOTOPOI BAOJIb HATPABJICHUSI MAaTHUTHOTO TIOJISI
HUYEM HE OTpaHUYEHO. JIMHAMUKY TIpoIecca CTONIK-
HOBEHUS BOJIOPONHOTO IUIA3MEHHOIO TIIOTOKA C
a30THOM razoBoii cTpyeil uutocTpupyeT puc. 3. Ha
HEM TIPUBEICHBI TIOCIENOBATEIbHBIE BO BPEMEHU
U300pakeHus pe3ysibTaTa TAKOTO CTOJIKHOBEHUS, 3a-
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Puc. 2. Cxema B3aMMHOTO PacIOJIOKEHUsI BOIOPOIHOTO TJIa3MEHHOTO IMOTOKA, ra30BOM CTPYH, BOIL(MPAMOBO IJIACTUHBI U
IMAarHOCTUYECKUX CPEACTB: BUA cOOKY (a), Bua cBepxy (0); / — ma3MeHHBIN ITOTOK, 2 — BaKyyMHasl KaMmepa, 3 — COJICHOUIBI
MPOJOJIBHOTO MATHUTHOTO NoJIsl, 4 — ra3oBasi CTpysl, 5 — GOpMUpPOBaTeIb ra30BOIi CTPyH, 6 — BosibdpaMoBasi IlacTuHa, 7 —
doromnon ®AYK-8YBC, & — kamepa-o6ckypa/cnekrporpad ¢ kagposoit MKII-kamepoii.

BOIOpOAHAasA
I1asmMa

ty + 0.5 MKc

Tuia3Ma ra3oBoii CTpyu

Scm
1o+ 1.0 Mmkc

Puc. 3. luHamMuKa B3aIMOJICICTBUS ITOTOKA BOJOPOIHOIM IIa3MbI CO CBOOOIHOM ra30Boii cTpyei a3oTa. O6¢cKyporpadus mpo-
Bonuiach peHrreHoBckoit MKII-kaMepoii ¢ akcno3uimeid kaapoB 40 He. CBeTiiasi BepTUKaJIbHAsI IUHUSI COOTBETCTBYET OCU

HaIlyCKa ra3oBOi CTpyH.

pErUCTPUPOBAHHBIE C IOMOIIBIO MHOTOKAIpPOBOM
cekunonmpoBanHoii MKII-kamepsr. ITmasmy, o6pa-
3yIOIIYIOCS TIPYM  B3aUMOACHCTBUU BOIOPOTHOIO
MJ1a3MEHHOro IOTOKAa M ra3oBOil CTpyU, 3[E€Ch U B
JajbHEeNlIIeM, IJIsI KpaTKOCTH, OyaeM Ha3bIBaTh
“IUTa3Moii ra3oBoil cTpyn” Onaromapsi HAMHOTO 00-
Jiee BBICOKOIi, MO CpaBHEHUIO C BOJOPOOHON IJjia3-
MOIi, TNIOTHOCTH MOHOB (aTOMOB) rasa B crpye. Ha
JIEBOM KaApe MBI BUIUM (DOPMUPYIOLINICSI B 30HE
B3aMMOJIENICTBUSI KOMMOAKTHBIN CIOM TOJMIIMHON 3—
5 CM MOBBIIIEHHON CBETUMOCTU C OTYETJIMBO BbIpa-
KEHHbIMU (PPOHTAJIbHOW U THUIBHOW T'paHUlIAMWU,
BEPTUKAJIBbHBINA IIPOGUIb KOTOPBIX OOYCIIOBJICH HE-
OTHOPOTHOCTHIO BOIOPOIHOTO IUIA3MEHHOTO ITOTOKA
B IlomepeyHoM ceuyeHuM. Ha craemyrommx kaapax
HaOJII0JaeTCs ABUKEHUE ATOTO CJIOST MO XOIy Maaaro-
IIEro IIa3MEHHOTO IIOTOKA CO CKOPOCThIO =3 X
x 106 cm - ¢ 1.

CTo1b BBICOKAsI CKOPOCTb JIBMXKEHUSI UCTOUHHMKA
N3JIydE€HUsA B OKCIIEpMMEHTAX C OJHOCTOPOHHUM
BO3JCMCTBUEM IIJIa3MEHHOIO ITOTOKAa Ha Tra30BYIO
CTPYIO yXe 4epe3 =4 MKC BbIBOOUT OOBEKT UCCIIEI0-
BaHUS M3 30HBI “BUIUMOCTH’ W HE TTO3BOJISICT MPO-
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BOJINTH TMAarHOCTHKY B TEUEHUE BCETO BPEMEHU BO3-
JeHCTBUS I1a3MeHHOoro noroka (10—15 Mkc).

Ona mpoBeneHUs MCCIAENOBAaHUS BO3ACHCTBUS
IUIa3MEHHOTO MOTOKa Ha ra3oBylO CTPYIO Ha IPOTSI-
XKEHUM Bcell InuTeabHOCTU npoiiecca (<20 MKc) ObI-
Jla MCTIOJIb30BaHa BoJIb(paMoBas TlacTUHA B Kade-
CTBE TMPEMSTCTBUS, TO3BOJSIONIETO JIOKAJTU30BaTh
30HY B3aumoneicTBus. GpoHTaIbHAS TTOBEPXHOCTD
BoJIbbpaMa TMpU 3TOM pacriojlarajiach napauiebHO
LIEHTPaJIbHOM MJIOCKOCTHU ra30BOi CTPYY Ha pacCTOsI-
HUU 2 cM oT Hee. [IpencraBieHHbIE HUKE Pe3YJIBTaThI
OBbLIY MOJYYEHBI UMEHHO B TAKMX DKCIIEPUMEHTAX.

MN3mepeHre MOIITHOCTU U3TyYeHUST U3 30HBI B3au-
MOJEHCTBUSI BOJAOPOIHOIO IUIA3MEHHOIO IOTOKa C
ra30BOM CTpyeil MPON3BOINIOCH KPEMHUEBBIMU (HO-
tonuonamu OIAYK-8YBC ¢ U3BeCTHOI CIeKTpasib-
HOI uyBcTBUTENbHOCTHIO [3]. Ha puc. 4 ipencrasie-
Ha JMHaMKWKa MOIIHOCTU U3Jy4YeHMUSs T1JIa3Mbl B DKC-
MEepUMEHTaX C a30THOW W HEOHOBOW Ta30BBIMU
cTpysiMU. TTOoCKOJIbKY OCHOBHOM 1I€Jbl0 MPUMEHEe-
HMS CBEPX3BYKOBOI MJIOCKOM ra30BOI CTPYU SIBJISIET -
CSl KOMITAaKTU3alUsI UCTOYHUKA U3TYUYEeHUS, TO BaX-
HbIM pe3yJbTaTOM SIBJISIETCSl BeJIMUYMHA MOIIHOCTHU
U3Jy4eHUs, TIpUXOASIIENCS Ha €IUHUIY JTUHBI
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MOIIIHOCTD n3nydeHus, MBt/cm
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BpEMsI, MKC

Puc. 4. 3aBUCMMOCTH OT BpEMEHU MOLIHOCTU U3JTyYEHMUSI
HEOHOBOM M a30THOM TUIa3Mbl MPU BO3AEHCTBUU BOHO-
POIHOTO TJIa3MEHHOTO MOTOKA Ha ra30BYI0 CTPy10. =0 —

HayaJIo B3AaMMOICCTBUS.

BIOJIb HampaBJieHWs] MarHUTHoro mnoisi. B cxeme co
CTOJIKHOBEHHEM JBYX BCTPEUHBIX IJIa3MEHHBIX ITOTO-
KOB MOIITHOCTh U3JTy4eHMsI cocTaBiisiia =12.5 MBt/cMm
B cJTydae a30THBIX IIOTOKOB U =2.5 MBT1/cM — HeoHO-
BBIX IIPA 3TOM KOHIIEHTpALMs a30Ta B IIOTOKE ObLIa
CTOMPOLICHTHOU, B TO BpeMsl KaK KOHLIEHTpaLus
HeoHa B BOAOPOAHOM IUIa3MeHHOM IoToke — 20%.
I[Ipy omHOCTOpOHHEM BO3HOEHCTBHMU BOIOPOIHOTO
MJ1a3MEHHOIO ITOTOKA Ta30Basl CTPYsI MO3BOJISIET I10-
JIYYUTh MaKCUMAJIbHYIO MOIIIHOCTb M3JIy4YeHUs Ha
a30THOM cTpye B ABa (=25 MBT/cM), a HAa HEOHOBOI —
B COpOK pa3 Bhimie (=100 MBt/cM), yeM mipu BCTped-
HOM CTOJIKHOBEHMM [ABYX IUIa3MEHHBIX ITOTOKOB.
IMTonHast sHeprust U3ay4yeHUs: pU B3aUMOACUCTBUU
TUIa3MEHHOTIO TMOTOKA C a30THOW M HEOHOBOM CTpYSI-
MU cocTaBirsieT ~2 KX 1 =3 K/I>K COOTBETCTBEHHO.

1.0

TOITOPKOB wu np.

OTMEeTHM TaKKe, 4TO TMpEACTaBIeHHbIEC B JTaHHOM
padoTe 3KCHepUMEHThI MPOBOAMINCH Ha BOJOPOI-
HBIX IUIa3MEHHBIX MOTOKaxX C 3HEeProcoacpKaHueM
1o 50 xIIxx, B TO BpeMs Kak B ucciaenoBanusgx [1, 2]
BHEeprocoaepKaHue KaxKIOTo M3 BCTPEUHBIX ILIa3-
MEHHBIX TTOTOKOB nocturano =100 x/Ixx. B 3amurann-
POBAHHOM CEpUM DKCIIEPUMEHTOB IMPEICTOUT Peaiv-
30BaTh HMECKOIIUECS BO3MOXHOCTU YBEIWYCHMUS
MOIITHOCTHA KOMITAKTHOTI'O MCTOYHMKA MSTKOTO PEHT-
T€HOBCKOTO M BaKyyMHOTO YJIBTPa(dHOIETOBOIO M3-
JIydeHUsI — JBYCTOPOHHEE BO3AEHCTBUE BCTPEUHBIX
IUIa3MEHHEBIX IIOTOKOB Ha Ta30BYIO CTPYIO U ITOBBIIIIE-
HHE DHEprocoaep>KaHus KaxIoTo MIa3MeHHOro I10-
TOKa.

JIuHeituaToe M3nydeHNe NOHOB TIa3MbI, GOPMHU-
poBaslieiicsl B 30He B3aUMOJEHCTBUSI BOTOPOIHOIO
IUIa3MEHHOTO MOTOKa C ra30BOl CTpyeid, perucTpu-
poBajioch criekTporpacdoM ¢ MpoIycKalIen pemeT-
kot u kagpooit MKII-kamepoii. [eomeTpruueckue
rnapamMeTpbl KoJIMMaTopa crekTporpada U nepuon
mudpaknoHHoi penreTku d = 500 HM B COBOKYITHO-
CTM ONpeAessuIvu amnnaparHyio (YHKIUIO CIIEKTPO-
MeTpa Ha ypoBHe =(0.7 HM. OO30pHBIE CIIEKTPHI C
MPOCTPAHCTBEHHO-BPEMEHHBIM pa3pellieHueM OXBa-
TBHIBAJIM AMana3oH LIMH BojaH 1—60 uM. Ha puc. 5, 6
MpEeNCcTaBleHbl TUIMYHBIE CIIEKTPbl U3IYYEHUS
I1a3Mbl, 0Opa30BbIBaBIIEiCS B 3KCMEPUMEHTaX 1O
B3aMOEUCTBUIO BOJOPOIHOIO TJIa3MEHHOTO TTOTO-
Ka C a30THOI (pUC. 5) 1 HEOHOBOI (pUc. 6) TA30BEIMU
CTpYSIMU.

Pervctpauus wm3nydeHUs1 TIa3Mbl TIPOU3BOIU-
Jlach BIOJIb Jiydya 3pE€HUs, TIPOXOSIIETro Mapasieib-
HO (OPOHTAILHOI MOBEPXHOCTU BOJIb(MPaMOBOIL M1a-
CTMHBI Ha paccTossHUU 2 cM oT Hee. [IpuBeneHHbIe
CIIEKTPbI U3JIyYE€HUsI a30THOM M HEOHOBOI MJIa3Mbl
CBUAETEIBCTBYIOT 00 OTCYTCTBUM 3aMETHOTO ITOCTYII-
JIeHUs TTapoB BoJib)paMa B TJ1a3My ra3oBOii CTpyH.
MHTEHCUBHbIE JIMHUM B TIPUBENEHHBIX CHEKTpax

< o e
S (@) oo
T T T

MHTEHCUBHOCTb, OTH. €11.
o
%}
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JJINHA BOJIHbBI, HM

Puc. 5. CHCKTp N3JTy4YCHUsT A30THOW TJIa3Mbl, O6paSyIOH.[CﬁCH Inpnu BO3ICHCTBUN BOIOPOAHOTIO IUIAa3BMEHHOTIO ITOTOKA Ha ra3o-

BYI0 CcTpylo a3ota. Hauasno kaapa ¢t = 5 Mkc (puc. 4), skcnio3uius T = 1 mkc. CriektpajibHbie JTUHUU: [ — 2.88 HM (132—1s2p NVI),
2—18.6 M (1522p—15%4d NV), 3 — 20.9 um (15°25—153p NV), 4 — 24.8 um (15°2p—1573d NV), 5 — 26.6 um (1572p-1573s NV).
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Puc. 6. CriekTp M3/1y4eHUs1 HEOHOBOM IJIa3Mbl, 0Opasyloleiicst Mpu BO3ACHCTBUM BOIOPOIHOTO MJIa3MEHHOTO IMOTOKA Ha Ta-

30BYIO cTpyt0 HeoHa. Havano kanpa f = 5 mkc (puc. 4), skcnio3unusi T = 1 mxc. CriektpanbHble TuHUU: I — 8.81 HM (1s225—
15?3p NeVIII), 2 — 9.83 um (1s%2p—1523d NeVIII), 3 — 36—56 rm (NeVII).

npUHaIjIeXXaT MOHAM Ta3a, pOpMHUPOBABIIIETO CTPYIO.
OnHako, HabJloAaeTCsl 3aMeTHOE pacllIMpeHue CIeK-
TpaJbHBIX IMANAa30HOB U3JIy4eHUS B CTOPOHY IJIMH-
HOBOJIHOBOM 00J1acTH KakK B CjIyyae a3oTa, TaK U B
cllydyae HeOHa, 10 CpaBHEHUIO C JaHHBIMU padoT [1,
2]. IlprunHOi1 3TOro paclIMpeHUsI SIBJISIETCS IIOSIBIIC -
Hue muHui Li-mogjoOHBIX MOHOB a30Ta U HEOHA, 4TO
CBUIETEJBCTBYET O 00JIee HU3KUX DJICKTPOHHBIX TEM-
nepaTypax TeHepHpOBaBIIIeiics IUIa3Mbl 110 CpaBHE-
HMIO C COOTBETCTBYIOIIMMU 3HAYECHUSIMU TeMIIepaTy-
PBI T1a3Mbl, 00Pa30BbIBABIICHCSI TPU CTOJTKHOBEHUU
JIBYX BCTPEUHBIX TNIa3MEHHBIX IIOTOKOB.

CITeKTpHl JIMHEHYaTOTO MU3ITyIeHUST MHOTO3apsII-
HBIX MOHOB OBUIM MCTIOJIb30BaHBI JUIST OTIpeaeIeHUs
BJICKTPOHHOU TeMIlepaTypbl oOpasylolleics Iias3-
MBI. Peann3oBaHHBIN TMAarHOCTUYECKUM TTOIXOI OC-
HOBaH Ha TOM, YTO B CIIEKTpaX KaK a30THOM, TaK U
HEOHOBOI1 TJIa3Mbl MPUCYTCTBYIOT JUHUU, OTHOIIIE-
HUS WHTEHCUBHOCTEW KOTOPBHIX CIIabo 3aBUCAT OT
KOHIIEHTPAllM MOHOB/3JIEKTPOHOB, HO CYIIIECTBEH-
HO 3aBUCST OT DJICKTPOHHOU TeMIIepaTyphl IJ1a3Mbl B
MIOCTaTOYHO IMIMPOKOM AMarna3oHe ee 3HaueHuil. Pac-
YeThI IIJIA3MEHHOM KWHETUKH [4], MpoBeaeHHBIC TPU
MOMOIIM PaAUaIMOHHO-CTOJIKHOBUTEIBHOTIO KOJa
PrismSPECT [5], moka3anu, 4To B cliy4ae a30THOM
TUTa3Mbl TAKMM CBOMCTBOM XapaKTepHU3YEeTCSI OTHO-
IIeHUe MHTEHCUBHOCTE! JTMHUI, COOTBETCTBYIOLINX
nepexonam 1s22p—1s23d u 1s>—1s2p (Ha puc. 5 TMHUN
4n I coorBeTcTBeHHO). O003HAYMM 3TO OTHOIIIEHHE
MHTEeHCUBHOCTeH OykBoii R. TeopeTnueckast 3aBUCH -
MOCTb R OT 3JeKTPOHHON TeMIIepaTyphbl ILJIa3Mbl
MIpuBeIeHa Ha puc. 7.

B pamkax pacueTHOIi MOOEIM YYUTHIBAJIMChH CO-
CTOSTHMSI MIOHOB a30Ta BCEX BO3MOXHBIX KpaTHOCTEM
(Bcero 8180 cocrosiHuit). Takke Mpearnoarajoch,
YTO MU3JIydarolas ja3Ma IIpeacTaBisieT co00ii IToc-
KU CJIOM C XapaKTepHbIM pa3MepoM BIOJb JIMHUU

®U3UKA TUIA3ZMBI Ne 8
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Haomonenusg L = 10 cM. B xagecTBe sKkcnepuMeH-
TAIbHOTO 3HAYEHUS WHTEHCUBHOCTU JIMHUM pac-
cMaTpUBayiach IUIOIIAAb COOTBETCTBYIOIICH JTUHUU,
BBIUMCIIEHHAd B AVAalla30He IJINH BOJIH, B KOTOPOM
VHTEHCUBHOCTD IIPEBBIIIACT 3HAYEHUE max/e?, rie
max — MakKCUMaJIbHOE 3HaYeHUE B Mpeaesiax JMHUM.
Kaxk MBI BumuM, puc. 6 1eMOHCTPUPYET, UYTO IKCIIE-
PUMEHTAJIbHOE 3HayeHWe COOTHOLIeHUST R MoXeT
peaanu30BBIBAaThCS MPU PA3TUUYHBIX 3HAUYCHUSIX MOH-
HOI MJIOTHOCTH U 2JIEKTPOHHOI TeMIiepaTyphbl B 11a-
nasonax 10 cm3 < NV, <108 em>u352B<7,<505B

1.23

32 34 36 38 40 42 44 46 48 50
2JIEKTPOHHAs TeMIeparypa, 3B

Puc. 7. 3aBucuMocTi R OT 3JIEKTPOHHOI TeMIiepaTyphl
TU1a3MBbl TIpU (UKCUPOBAHHOW MOHHOM TUIOTHOCTU: [ —
N; = 1018 CM’3, 2- 10" CM’3, 310" cm3, Topuzon-
TaJIbHON IITPUXITYHKTUPHOM JIMHUE 0003HAYEHO 3KC-
MepUMeHTaIbHOE 3HAUCHUE.
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Puc. 8. CriekTp m3ny4eHUsI HEOHOBOW TUIa3Mbl, pacCYu-
TaHHBIH PY MOHHOM TUIOTHOCTH N; = 1017 ep—3 IS TISITA

3HAYeHUI 2JeKTpOHHOI Temmneparypbl: I — 30 3B, 2 —
40 5B, 3—4553B, 4— 50 3B, 5 — 70 3B. Cepoii 3a1uBKOit
TOKa3aH 3KCIIEPUMEHTANbHBIN CIEKTP, COOTBETCTBYIO-

1WA TUHUK 2 Ha puc. 6.

COOTBETCTBeHHO. Hawitydliee coBmageHUe pacyer-
HOTO CIIEKTPA C IKCIIEPUMEHTAIBHBIM TOJIYYEHO MU
N;=8x 10" cm3u T, = 43 3B. B 5T0M Cily4ae Besu-
YUHA 3JIEKTPOHHOM TUIOTHOCTHU IIJIA3MbI COCTABJISIET
N,=4x 10" cm—3.

IIpu aHanu3e 3KCIIEpPUMEHTAIBLHOIO CIIeKTpa He-
OHOBO TJIa3MBbI C LEJIbIO OIIPEASICHUS €€ TeMIIepa-
TYpHI cliedyeT OTMETUTb OTCYTCTBME CIIEKTpPaJIbHbBIX
JIMHWI B Iramna3oHe 1uH BoirH 10.5—13 HM, B yacT-
HOCTH, JIMHUY C JJIMHOM BOJHBI =10.6 HM, hopMuUpy-
eMoil mepexogamMu B Be-momoOHBIX MOHaxX HEOHa.
DTO MOXeT Habmomarbes (CM. pUC. 8) TOJBKO IIpU
3HaueHuu 7, > 50 3B, koTopoe cieayer paccMaTpu-
BaTh KaK MUHUMaJIbHOE JIJISI 3JICKTPOHHOM TeMIlepa-
TYpBI IJIa3MBI, OOpasylolleiicss B 00JIaCTU B3aUMO-
e CcTBUS BOOOPOAHOI I1J1a3Mbl C HEOHOBOI Ta30BOi
CTpyeii.

TakuMm o0Opa3oMm, COIOCTaBJICHHE paCUYSTHBIX U
AKCIEPUMEHTAJIbHBIX 3HAYCHUM OTHOIICHU NHTEH-

CUBHOCTEHl JUHWIA W3JIydeHUS MHOT03apsIIHBIX
MOHOB I10Ka3aJIo, YTO B CJIydae 000OMX TUIIOB I'a30BbIX
MUIIIeHEe B 00JIACTU B3aUMOACUCTBUSI BOJIOPOTHOTO
IUIAa3MEHHOTO TIOTOKA CO CTpyeit hopMupyercs Tuia3-
Ma ¢ 3JIEKTpOHHOI TeMIiepaTypoii He meHee 40 »B.

4. BAKJIITOYEHHME

IMpy B3aMMOIEIACTBUM BBICOKOIHEPTETUYHOTO
BOIOPOIHOIO IIa3MEHHOTO IIOTOKA C Ta30BbIMU
CTPYSIMM a30Ta UJIM HEOHA C MAKCUMAJIbHOI MJIOTHO-
cteio =107 cM—3 popMUpyeTCS KOMITAKTHOE ILIA3-
MEHHOE 00pa30BaHHUE C DJIEKTPOHHOMN TeMIIepaTypoit
>40 5B B BUIE C/IOA TONILMHON =4 CM U IUaMETPOM
~10 cM, IBUTAIOLIEECH I10 XOAY IMAJaIOIIEro IJa3-
MEHHOTO MTOTOKA CO CKOPOCThIo 3 X 106 cm - ¢!

Oo6paazyronasicsl Ipy B3aUMOASHCTBUM TIa3MEH-
HOTo MOTOKAa C ra3oBO CTpyeil Ij1a3ma sIBJsSIeTCS
MOIIHBIM MCTOYHUKOM MSITKOTO PEHTTE€HOBCKOTO U
BaKyyMHOTO YJIbTpadrOJeTOBOIO U3JTyYeHUs B CIEK-
TpalbHbIX Auana3oHax 3—30 HM B cilyyae a30THOM
ctpyu u 10—60 HM — B cIyyae HEOHOBOI cTpyu. [o-
Hasl HEPrus U3JAy4eHUs C a30THOM CTPyeil CcOoCTaB-
aseT =2 k/IX, ¢ HeoHoBO# — =3 KJIK.

Pa6ora BeITTOTHEHA ITPpY (PUHAHCOBOM MMOAAEPKKE
B paMKax HaydHoro npoekta PO®U Ne 20-21-00153
u [Tporpammsbl 10 “DkcnepuMeHTaIbHAs J1abopaTop-
Hag actpodusuka u reopusuka” HIIDOM.
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