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AHHOTALHUA

JKCNepHMeHTalbHO HCCAeJOBAHO 3anojHeHHe Mpob-
KoTpoHa ¢ min—B ® MarHuTHeIM nosem B npobke 10
1,6 T nmasmoii, co3jaBaemoil NJa3MEHHOH NyWKOH ¢
cobcTBednbiM MarduTHbiM mosem ~0,5 T. Tlnasmennasn
CTpys, HMeIlas Ha BHIXOAE H3 MYIUIKH KOJbLEBYIO
CTPYKTYpY, NMepel BXOJAOM B NPOGKOTPOH MPOXOAHJA ue-
pe3 o6aactb caaboro maruuTHoro noas ~0,03—0,04 T.
IMocsie npoXoKAeHH NPOGKH KOJAbLEBas CTPYKTypa
CTpYM paspylianach, OJHAKO, ceyeHHe J1a3Mbl B LEHTpe
Npo6KOTPOHA TPHMEPHO COOTBETCTBOBAJIO MArHHTHOMY
MIOTOKY, BHIXOASILIEMY H3 nyiasmeHHoli nymku. Mamepen-
Hasi [UIOTHOCTb MJa3Mbl B LeHTpPe JOBYWIKH COCTaBJAsIA
conee 2-10° cm™®, a 3/eKTPOHHAs TeMmepatypa
15—20 3B. HMamepeno 30%-oe ocnabienne nydyka aTo-
MOB Bojopona c sHeprueit 15 x3B, npoxoasiuero uepes

niasmy.

© Hucruryr adepuoi ¢usuku CO AH CCCP

Hakonsienne ropsiyeii mna3mbl B OTKPHITO# MATHHTHOM JIOBYILKeE
AMBAJI [1] npeanonaraercsi oCyuecTBAATb NyTeM HHMKEKLHH MyYKOB
aToMOB BOAOpoia ¢ 3Heprueil 20—25 k3B B OTHOCHTENIBHO XOJOAHYIO
MHUIEHHYIO M/1a3My, KOTOpAasi CO3/aeTCsi YeThPbMSI KOJbIUEBLIMH MNyIi-
Kamu [2, 3], ycTaHOBJIeHHBIMEH MONAPHO B TOpLEeBbIX 6akax. Co6CTBeH-
HO€ MAarHHTHOE MoJie JIOBYUIKH B OGJACTH NJIa3MeHHbIX MyleK HMeeT
senuunny ~0,01 T.

lenepupyemas nyuikoil niasmeHHasi cTpysi HMeeT B HAYaJbHOM ce-
HYeHHH BHI KOJbLA C HapyxHbBIM JHamerpoM 13 ¢cM M TOJLIHHOM
~1 cm. B 3aBucHMOCTH OT pexuma paGoThl MyLIKH, MIOTHOCTb I1a3-
Mbl B 3TO# oGaactu cocrasasier 19" —10" cm™®, a saektponnas Tem-
nepatypa pocturaer 40 sB. B onTumasibHOM AAf CO3JAHHS MHIIEHHOL
M1a3Mbl peXHMe IVIOTHOCTb MJIasMbl B CTPye Ha BHIXOAE H3 MYIUKH
cocraBasier 2—5-10" cv™®, a saekrponnas rtemmeparypa 10—20. 3B.
JKCIIePUMEHTANBHO YCTAHOBJEHO, YTO B 3TOM PeXHME [a3Ma HMeer
BbICOKYIO CTeleHb HOHH3auuH (6onee 99%), a B HOHHOM NOTOKe coO-
NEPKUTCA MeHee DY) TAMKeNbX npuMecell. DKCIEPUMEHTHl MO HHIKEK-
LUHH B TAKylOo IUVIa3My My4Ka aTOMOB BOAOpOLa ¢ 3Hepruedt 9—15 k3B
NOKa3ajlH, YTO BPeMsi TOPMOXKEHHs 3aXBAYEHHBIX MPOTOHOB 3HAUHTENb-
HO MeHbllle BPEMeHH Mnepe3apsiilku Ha ocTaTouHoM rase [2, 3]. Cueno-
Bare/ibHO, reHepHpyeMasi MyuKo# mJja3Ma o6JajiaeT BIOJHE YAOBJETBO-
PHTE/IbHBIMH MHIIEHHBIMH CBOHCTBAMH JJIsi CO3JAHHS, C MOMOILBIO ATO-
MapHblX MYYKOB, ropsiyed maasmel B ycraHoske AMBAJI.

Ilpu mpoekTHpOBaHHH CHCTeMBbl CO3LAHHA MHUIEHHOMH MAA3MBI Pes-
[0J1arajaoch, 4TO IJ1a3Ma JABHXKETCS BAOJb CHJOBBIX JHHHA MarHHTHOTO
nossi. Tlostomy, ansi corJiacoBaHMsi MArHHTHOTO MOTOKA, BBHIXOASIILETO
H3 KOJbLEBOrO ra3opaspsiiHOrO KaHaja IyLIKH, ¢ 3aJaHHbIMH pa3Me-
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pPaMH MJ1a3MeHHOH CTPYH B LEHTpe MPOOKOTPOHA KaJjaas NJaasMeHHas
MylIKa nomeniasach B HMOYJAbCHBIA coseHoun ¢ nosem go 0,6 T. Pac-
uyerHass Gopma ceueHus CTPYH MHINEHHOH MJa3Mbl B LEHTPaNbHOH
IJIOCKOCTH NPOGKOTPOHA NMPH MATHHTHBIX MOJAX B LEHTpPe NPOOGKOTPOHA
1,5 T u comenonaax nywek 0,5 T
npeacrasieda Ha puc. 1. Ha srom
JKe PHCYHKe [10KA3aHO cedeHHe ro-
R _; psAYel Ma1a3Mbl B JOBYLIKE.
AN DKcMepUMeHTaNAbHAsT NPOBepPKa
i< 4 pACYETOB OCYIUECTBJAAAACh HEMo-
CpeaCTBEHHO Ha YyCTaHOBKE
AMDBAJI TpaccCHpPOBKOH CHJIOBBIX
o JUHHH MArHHUTHOTO MOJfA  3JEKT-

il L l

~4 X\ AT < POHHBIM TMYYKOM [0 METOJIHKE,
X ! Bor- onucanHo#i B [4]. las 3toro
§ o 7T  aaekTpoHHas nyuika Oblia ycra-

HOBJIEHA B COJCHOHI NJa3MeHHOH
OYIIKH H C [OMOILBIO KOOpPJHHAT-
-8 -4 0 4 8 XCM horo wmexanusma nepemenlanach
" . . O OKPYXHOCTH, COOTBETCTBYIO-
Puc. 1. ®opma ceyeHHH cTPYH MHLUIEHHOH -

H OCHOBHOH IJIa3Mbl B IEHTPaJbHOH HECH, Hauadibn oty JCESCHING I].Ha3:
MJIOCKOCTH NPoGKOTpoHa. (MaruntHoe no- MeHHOH cTpyH. B mentpasibHO#
e B ueHTpe mpob6korsoHa 1,5 T, B cone- IJIOCKOCTH HpOGKOTPOHa KOOpPJH-
Houpe mymek 0,5 T). HAThl My4YKa PErHCTPHUPOBAJHCH C
TouHoCThIO *+2 mm. M3amepeHus

Iajii COrjiacHe ¢ pacueTaMH B mpejenax 6 mm.

Ha puc. 2 nokasaHbl cedeHHSI B ABYX IJIOCKOCTAX CHJIOBOH TPYOKH
MAarHHTHOTO TOJIsI, TPAHCHOPTHPYIOILEro CTPYI MHIIEHHOH I[1a3Mbl.
BuaHo, uto B BoIOpaHHOH cXeMe 3aNOJIHeHH: HMEeTCH y4yaCTOK OfHOCH-
TesqbHO ciaaboro maruutTHoro mnodsi 0,03—0,04 T, pacnosoxeHHOTO Ie-
pen npo6koi JoBywks ¢ nosem no 2 T. Kak 6Gbliio mokasano B 3KcIle-
pUMeHTax, NPOBeleHHbLIX HAa yCTaHOBKe, onucaHHoll B paborax [2, 3],
HaJlMuMe TAKOTO MATHUTHOro 0apbepa MOMKEeT NpPHBECTH K pany shdek-
TOB, BC/IEJCTBHE KOTOPBIX MJIOTHOCTbL [J1a3Mbl B CTpye 3a NpoOKo#H 3Ha-
YHTEJIbHO YMeHBIIUTCS.

[ mpoBepKH CHCTEMBl MOJyYeHHS MHUIIeHHOH MJ1asMbl H ee B3aH-
MOJEHCTBHSA C HHKEKTHPYEMbIMH BbICOKO3HEPreTHUHbIMH Ny4YKaMH aro-
MOB BOOpOJAa B peatbHbX ycaoBHsax ycraHoBkn AMBAJI namu Gbua
MOCTaBJ/IEH 3KCIEPHMEHT, CXeMa KOTOPOro npejcraBieHa Ha pHc. 3. K
I0KHOMY TPOGKOTpoHY (/) OblIH NpHCThIKOBaHb 6aK TOPLUEBOTO MpH-
eMHHKa maasMbl  (2), HHXekTopHble 6Gaku (J3), mnepexoiHas
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Puc. 2. Ceuetusi Cui0BOH TPYGKH MAarHHTHOrO [0Jsl, TPAHCIOPTHPYIOLIETO CTPYIO
MHIIEHHOH NJIa3Mbl.

a] BEPTHKAJIbHAA IJIOCKOCTb, 6] I'DpH(!OHTHJ’IhH-aH MJIOCKOCTD.

cacrema (4), uedtpanbHas Kamepa (5) u Gak Kpuomnacoca (6). B
I0KHOM 0aKe TOPLEBOrO NPHEMHHKA MJa3Mbl Gblia yCTaHOBJAEHA ONHA
nnasMenHasi nywka (/d), a B €ake KpHOHAcoCa—IPOTOHHBIH HMHMKeK-
top CTAPT-2 (7) [5]. 2Heprus NpOTOHHOrO INydKa cocCTapJsia
15 k3B. MaruuTHble 1noJst B NPOGKOTPOHE W COJEHOMAE I11a3MEeHHOM
nywkd Obutn ycranossaennl 1,6 T u 0,5 T, coorsercrsenno. Ilepexoj-
Hasl CHCTeMa M LEeHTpaJbHas Kamepa CaIyxuiH GydepHbiM 06beMOM.
Octarounoe naBjeHHe cocTaBasiio ~5-107° Top.

st u3MepeHHsi napameTpoB MaasMbl B NpoOKoTpoHe GbLIH ycTa-
HOBJIeHBl JauaMaruutaas neras (I0), nepemeuraeMblii JBOHHOH JleH-
IMIOPOBCKHE 30HA (/1) W pynopuble auteHHbl (/2) mas onpeaenenus
miaoTHocTH maasmbl no CBY-orceuke va 4 u 8 mm. Jlumeiinas niot-
HOCTb OMpejessiiack 10 ocaabJeHHI0 Nydka aTOMOB H3 HCTOYHHKA
CTAPT-2, nepecekaBuero maasmy.

HMsmepenune pacnpeseseHns MJIOTHOCTH M/1a3Mbl B NPOGKOTPOHE
NPOH3BOAKIOCE ABOHHBIM JIEHTMIOPOBCKHM 30HAOM, MEPeMEllaeMbiM B
FOPH30HTAJAbHOM (0OCb X) HanpaBJEHHH Ha PacCTOAHHH 2= —2 CM W
2=—10 cm oT uenTpanbHOH nAoCKocTH NpoGKOTPoHA. BeprHkasbHas
(y) KoopauHaTa 30HLA ycTaHAB/JHBA/Jach PAaBHOH PacyeTHOH KOOPIH-
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Puc. 3. Cxema 3kcnepumeHTa.

/—npo6koTpoH, 2—G6aK TOPUEBOr0 NPHEMHHKA M1a3Mbl, 3—HHKEKTOPHblEe Gaki, 4 —nepexonnas Ka-

Mepa, 5—ueHTpanbHas Kamepa, 6 —6ak kpuonacoca, 7 —unxekrop CTAPT-2, 8 —auarsoctuueckui

ucrounnk JIMHA, 9, I12—pynopuble antennw CBY, [0—nuamarsutsas nerns, I/— nBofiHO#
JIEHTMIOPOBCKHH 30H1, /3 —nra3menHas nyka.

HaTe UeHTpa mJa3MeHHOH CTPyH M cocraBnisiia —6 cM 1 —10 cMm, co-
oTBeTcTBeHHO. PesynbTaThl H3MepeHHsi nmoKaszaubl Ha puc. 4. Buaso,
YTO NMPOH3OLIJIO MOJIHOE Pa3MbiTHE KOJIbLEBOH CTPYKTYpHl cTpyu. Mak-
cuManbHasi IJIOTHOCTh IJIa3Mbl 0Ka3ajack MOYTH Ha IMOPSAOK HHXKe
IJIOTHOCTH TJ1a3Mbl HA BHIXOZE H3 MYLUKH.

Puc. 4. PacnpepneneHne nJoTHOC-

TH NJa3Mbl B TNPOOGKOTPOHE Ha

paccrosHuu: I — z=—10 cm,
2 — 2=—2cM OT uUeHTpaJbHOH I i
MJ10CKOCTH. 2 X,cm

Ha puc. 5 nokasanbl BpeMeHHEBIe 3aBHCHMOCTH TOKa AYTH MJa3MeH-
HOH MYIIKH, HOHHOIO TOKa HAaCBIiLleHHS JIEHTMIOPOBCKOTO 30HAa, AHa-
MarHuTHOro curxana v curiaia CBU-orceuku Ha 8 MM, u3MepeHHHIX B
UeHTpalbHOH NJIOCKOCTH mnpob6kotpona. [losmas CBY-orceuka coor-
BETCTBYeT IJIOTHOCTH maasmbl 2-10 cv™3. Ha puc. 6 nokasan curuan
CBY-orceuks Ha 4 MM. Mony/HpOBaHHbBIH XapakTep CHrHAja TOBOPHT
0 TOM, 4TO MakCHMa/JbHaf IJOTHOCTb IJ1a3Mbl HAXOMHTCA BOJIH3H Tpa-
HHIBI OTCeukH, yTo coorBercrByer 8-10" cm™®. Caeayer ormeTHTBb
3Ha4yHuTe/bHbIH ypOBeHb KOJeOaHHH B MJa3Me HAa 4YaCTOTAX B HECKOJb-
KO COT KHJIOrepL, KOTOpble HaluiofajiiCh TAKKE Ha IHAMATHHTHOM
CHTHale H B TOKe 30HJa, rAe ypoBeHb moayasuud nocturan 1009;.
[To-BuauMOMY, 3T0O H OOBbSICHSIET HEKOTOPOE PACXOXKIEHHE Pe3y/bTaTOB
H3MepeHHH MAaKCHMaJbHOH MJioTHOCTH 30HAaMH H CBY-orceukoii.

JluHeliHaA NJIOTHOCTb MJa3Mbi B LEHTPATbHOH MJIOCKOCTH MPOGKOT-
poHa, paccuuTaHHasa mo ocjableHHl0 NyykKa ATOMOB BOAOpPOLA H3 HH-
xekropa CTAPT-2 (mo 30%), cocrasuaa 4-10" cm™2, Bauskyo k
5TOH BeJIHYHHY JaloT H 30HAOBble H3Mepenus: 3-10" cm? npu
2=—2cm 1 2-10" cMv™? npu z=—10 cm.

D/leKTPOHHAS TeMIepaTypa IJia3Mbl MO0 NaHHBIM 30HAOBBLIX H3Mepe-
HHH M 1O AHaMarHHTHOMY CHTHaay coctaejsiia 15—20 3B.
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Puc. 5. Bpemennsie 3aBHCHMOCTH: Puc. 6. Cursan CBY-orceukn, h=4 mm:

{—renepatop CBU BbikIW0UCH; 2—reneparop
CBY ek.ioueH.

I—TOK JAyrd naasmeHHofl nyuKkn; 2—curaan
CBY-orceukn, A =8 MM; 3—Tok 3onaa; 4—au-
AMATHHTHBIH CHTHAJ.

HMamepenue mapameTpoB miasmeHHOH CTPYH M0 npobOKH NPOBOAH-
J0Ch MO 0C1a6JICHHIO NyYKa aTOMOB BOJAOPOAA M IeHSi M3 AHATHOCTH-
ueckoro wuuxkekropa IHHA (8) (cm. puc. 3), YCTAHOBJIEHHOTO Ha
HUXKHEM (ulaHile TOPUEBOr0 NpHeMHHKa m1asmbl H no CBY-orceuke
(9) na 4 u 8 mMm. Uamepennoe Gosee uem 10-kpatHoe ocaabaenue
yuKd aToMOB BOAOpOJa M 3, 5-KpaTHOoe ocjabJcHHe NyuKa aTOMOB re-
JHA AT BENHUHHY JHMHEHHOH MinTHOCTH maasmel 10'° cm 2. Pesyip-
TATbl MOJEJBHBIX SKCNEPHMEHTOB Ha cTesje [2, 3] nokaswlBAalOT, 4TO
N0 BXoia B NMPOGKY KOJBLEBAsl CTPYKTYpa MJAa3MEeHHOIN CTPYH coxpa-
HAeTCA. B 3TOM npeamoJioxeHnuH, MIOTHOCTH NAA3Mbl B CTPpye COCTaB-
aser 2-10" cm 3. [Monuas orceuka CBY-uanyueHns Ha JJHHE BOJHBI
4 MM yKasbiB4eT, UTO MJIOTHOCTb M1a3Mbl [EpeJ BXOAOM B npo6Ky He
meHee 8- 10" em 2.

Takum o6pasom, B Hecaenyemoi FEOMETDHH MATHUTHOTO MOJfA I1a-
PaMETpbl NJAa3Mbl PE3KO MEHSHOTCH M[OCAEe NPOXOMKIECHHS MATHUTHOM
nmpo6ku. Habmonaercs sHauuTenbHoe mnageHme MaKCHMAaJbHOH [J1OT-
HOCTH, pa3pyLIAETCs KoJlbUeBasi CTPYKTypa MiasMmeHHoit crpyu. [Toso-
KEHUE LCHTPA CTPYH, a TaKkKe ee [ONEPEYHbie PasMepbl MPHMEPHO
COINIACYIOTCSE ¢ MArHUTHBIM MNOTOKOM, BBIXOASUIHM M3 MJa3MEHHOH
MYIWKH. DKCNEPHMEHTAILHO H3MepeHHbIE 3JIEKTPOHHAST TeMmmeparypa
Te=15—20 3B wu nuweifiHas nnotHoCTh mnasmbl nl=3—4.104 cy-2
MO3BOSIIOT HAM CAeNaTh BbIBOJblL, YTO NONYYeHHAas miasma obJafaer
BIOJIHE YIOBJETBOPHTE/bHBIMH MHLIEHHBIMH CBOHCTBAMHM s HAKOIJIE-
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HHA ropsiued njasmbl B ycraHoeke AMBAJI. Hamepennu~ 30% ocana6-
JieHHe (MPH MPOXOXKAEHHH MHIIEHHOH MIa3Mbl) Myuka aToMOB BOJOPO-
na c sHeprHell 15 k3B mojTBepxaaeT caeqaHHbe BHIBOMILL.

ABTtopel Bblpaxaior GaaromapHocts I'. M. JlumoBy 3a uuTepec K
pabore u moaesnbie obcyxienus, B. M. laBoigenko, E. A. Tuiuesy,
A. B. Ka6anuesy, B. M. Kapaunepy, 10. B. Kopanenko 3a nomoiub B
NPOBEJACHHH 3IKCNEPHUMEHTOB W KOJJEKTHBY J1aGOpPAHTOB H MEXaHHKOB
nadopatopHi 7 3a c60PKY 3KCIHEPHMEHTaJbHOH YCTaAHOBKH.
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