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3-1073; Takas 4KMCIOBAs MAJIOCTb YPE3BBIUAMHO 3aTPY/-
HSECT BO3MOXKHOCTE HKCIICPUMEHTAIBLHOTO HAOMIOACHUS
HCCJICAOBAHHOTO SIBJICHUSL.

Hacrosmmass pabora BBIMOMHEHA TpH (PUHAHCOBOM
NOJ/ICPXKKE YUeOHO-HAYUHOTO MeHTpa « PyHIaMCHTANb-
Hasl ONTHKA U CICKTPOCKOMUS» (B paMKax IMpOTrpaMMbI
«Hurerpanus») u deaepanbHoil mporpaMMbl MO TMO/I-
JICP’KKE BEYIIUX HAYYHBIX IIKOJ (CpaHT 96-15-96476).
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HNIIMMEIIEIIUE METOAA '’AMWIBbTOIIA-AKOIIM JJIA
NCCIEAOBAIIUS 'EOAESUYECKUX B TEOIIMU T'TIABUTALIMN
BUCCEIIA

N. I1. Jdenucona, A. A. 3yopuio, B. I1 Trepckoii

(kagedpa reanmosoti meopuu u QUIUKLU BLICOKUX IHEPUIL)

l'[pone)leﬂo HHTCrpUpOBAHUC ypaBHeHﬂﬁ reoe3H4eCKOro ABHKCHUS O/ MAaCCUBHBIX H 0e3MaccoBBIX
YaCcTUIl B IPABUTANUOHHLIX NOJIAX, CO31aBACMbIX IIVIOCKUMU 3JIeKTp0MaFHl(lTHOﬁ u CKaJ’IﬂpHOﬁ BOJIHAMH B
TCOPUU I'PABUTALNUU Buccepa. l'[oxa3aHo, 910 ypaBHCHUA maeKTomel ITUX YACTUL CYIICCTBCHHO 3aBUCHAT

0T MACChl rpaBUTOHA.

B Hacrosinee BpeMsa B Hay4YHOH JIUTEPATYPE AKTHUB-
HO 00CYXXJIaeTCs HECKONBKO BAPHAHTOBR OMMETPUUYCCKUX
TCOPUN TPaBUTAIMH, UCOOIB3YIONIUX MPCACTABICHUS O
MACCUBHOM TpaBUTOHE. B Takux TeopHSIX TOUYHEIC pe-
MICHUSI YPABHCHHU TPaBUTAIIMOHHOTO MOJS COACPXKAT
Maccy TpaBUTOHA B KauecTBe napamerpa. Hoaromy, usy-
4asl 3aKOHBI JIBIDKCHHS YACTHUIl B IPABUTAIMOHHEIX ITO-
JIIX, MOKHO OIICHHTH MAcCCy T'DaBUTOHA W BBISCHHTD,
HACKONBKO IIPEAIIONOKEHNE O HEPABEHCTBE HYIIH MACCH
IPaBUTOHA COIIAcyeTcs ¢ OOBEKTUBHON pealbHOCTEHIO.

K coxanenuto, ynciao HaWAEHHBIX TOYHBIX PEIICHUN
B TAKUX TCOPUSIX HEBEIMKO. B uvacrHocTH, B paMKax
Teopuu rpaBuranuu Buccepa [1] B pabote [2] Haiine-
HO TOJIBKO PEIICHUC, ONUCHIBAIONICE TPABUTAIIMOHHOC
NOJe, KOTOPOE CO3/aeT IUIOCKAS JUIANTUYECKU IMOIs-
pU30BaHHAS 3JIEKTPOMATHUTHAS BOJIHA. B 3TOM ciydae
NPU HUCIOIL30BAHAH TUTHICCBCKUX KOOPAUHAT IIOCKO-
ro (OHOBOTO TPOCTPAHCTBA-BPEMEHN HEHYJIEBBIE KOM-
MOHCHTEl METPUYCCKOTO TCH30pa PUMAHOBA MPOCTPAH-
CTBA-BPEMCHH MOXHO 3aMKUCATEH B BUAC
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Hag Hnanka, m, — Macca rpaBUTOHA, a hq(ct —z) u
hs(ct — z) — npousBobHBIE (PYHKIUH OT MEPEMEHHBIX
¢t — z, BEIOOP KOTOPBIX O3HAYACT BEIOOP OIPE/IENIEHHOTO

BOJIHOBOT'O NAKETA W COCTOSIHUA NMOJISPU3AINHN JIEKTPO-
MarHUTHON BOJIHEI.

CoBepllicHHO aHaJIOrMYHO pabdore [2] MOXHO Haki-
TH KOMIIOHEHTHI T'PaBUTAITHOHHOIO IOJS, CO3/IaBaEMO-
ro IUIOCKOH BOMHOUM 0e3MacCOBOTO CKAJISIPHOTO IMOJSL
B arom ciiyuae MeTpHYECKUI TEH30P UMEET TY KE CTPYK-
Typy, 4YTo U B (1), HO OT/IHMYACTCA BBIPAXKCHHUCM IS
dynkimu F(ct — z):
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rae hs(ct — z) onMCHIBaeT BOJTHOBOM MakeT 6€3MaccoBO-
ro CKAJSPHOIO IOJIL.

Tax xak merpuku (1) 1 (2) UMCIOT OIMHAKOBKIN BU/I,
pa3nUUuasiCh TOJbKO O0O3HAUCHUSIMH, TO UX HCCICIOBA-
HHC TPOBOAUTCS OJUHAKOBO.

Hcnons3ys meroa I'amunbrona—Ako6u, n3yunM reo-
JIC3UYECKOC JBHKCHUEC MACCUBHEIX U OC3MACCOBBIX HaC-
TUI[ B CpaBUTAMOHHBIX MOAsIX (1) u (2). Hemenue
ypaBHeHUN ["amunbToHa—fKOOU /1S YACTHUIIBI, HUMEIO-
el maccy mg, B KoopAuHatax ct,z,y U z (poHOBOrO
NPOCTPAHCTBA-BPEMCHH UMCCET BUJ
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rac o, s U gz — NaApPaMCTPLbI, BBOJUMBIC JIS pas/ic-
JICHUSA MCPEMCHHDBIX.
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Hpennonoxxum, 4T0 MacCHBHASI YACTHIIA B HAYATL-
HBI MOMEHT BpeMeHH t — (0 Haxojujaach B Hadajle KO-
opauHat (r(0) = 0) u uMena ckopoctb V, HalpaBlIeH-
HYIO IO/l YTJIOM 3 K OCH Zz.

Toraa u3 BeIpakeHHs (3) MBI MOXKEM TOIYYUTH 3a-
KOH Te0/Ie3HYeCcKOro ABIXeHUs r = r(f) U ypaBHEHHE
TPAEKTOPUU 3TOH YACTHITHL:
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_ (ct—=2z)Bocosby  (ct—2z)Fy 1
= 1 — Bgcos by + 2 2 / F(&)de,

0

rae o= Vo/c, a Fy — 3HadeHue dyHkimu F(ct — z) B
TOUKe r = 0 B MOMEHT BpeMeHHU t = 0.

CoBepllicHHO aHAJOTMYHO MOXHO TMOJAYYUTE 3a-
KOH JBWXCHHS H YpaBHCHHUC TPACKTOPUU s Oe3-
MaccoBOM dWacTuilel. Homaras, 4ro B HaYalbHBIA MO-
MCHT BpeMeHu ¢ = (0 ©Oe3MaccoBasi 4acTUIla Haxo-
JWIack B Havalde KOOPAUHAT W HUMENa CKOPOCTH
Von = {Vprsinby, 0, Vypcosbp}, HanmpaBiaeHHyIO MOA
yriaoM 6y K ocH z, MOIYIUM
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rie B, = Vpp/c, TpudeM Juisi 6e3MaccoBOM 4acTHILI B
cuny coorHomenus ds? =0 uMeeM

_V1+Fp sin? 8, — F, cos

(1 — Fycos? 8y)
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Takum oOpa3zoM, B IpaBUTAIlMOHHOM Tojie (1), KOTO-
poe, COTNacHO YpaBHEHWSM TEOPHHM TpaBuTanmu Buc-
cepa, Co3aeTcsl MIOCKOW 3EKTPOMArHUTHON BOJTHOM,
maccusHas (V) < V1) n 6e3maccosas (Vy =V, ) uacru-
Bl JIBIKYTCS 110 PA3IUYHBEIM TPACKTOPHUAM W BeIMUNHA
OTKJIOHEHUS OJHOM TPACKTOPHUH OT JIPYTOH 3aBUCHUT OT
MacChl TpaBUTOHA.

Hosromy, m3aMepsist OTKJIOHEHUE OMHOH TpaeKTOpPHH
oT Apyrofi B (POHOBOM ILIOCKOM MPOCTPAHCTBE-BpEMe-
HW, MOXHO B TIPWHIIATIC WU3MEPUTH MacCy TPAaBUTOHA.
Crneayer orMeTuth, 4to MeTpukd (1) U (2) He Aomyc-
KaIOT MpeeabHOro nepexoaa mg, — 0, Tak kak B OTO
HifamreiiHa MI0CKHUE 3ICKTPOMATHUTHEIE M CKAIIPHBIC
BOJIHEL CO3/IAI0T TPABHTAIMOHHOC I0JE, Y KOTOPOro
CTPYKTYpa METPHUECKOTO TeH30pa (OTIMIHBIC OT HYIIS
KOMITOHEHTHI) OTJIMIACTCSA OT CTPYKTYPHl METPHISCKOTO
TeH3opa (1) Teopun rpaBuTanuu Buccepa.
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BbICOKOII®®EKTUBIIbIN UCTOYIINK )KECTKOTO
TOIMO3IIOI'O N3JIYYEIINA ITA OCITIOBE
INENMUIKYJALHUOIIIIONO YCKOIMTEA

B. K. I'pumun, I1 C. Mmxaunos, C. I1. Jluxaues

(HHHAD)

OO0cyxkaaercsi HoBasi Gu3HYecKasi cXeMa HCTOYHHKA TOPMO3HOIO PEHTreHOBCKOrO M -~y -U3JIyHYeHHs, B
KOTOPOM Hpolecc HCNYCKaHUs (JOTOHOB CONPOBOKIAETCH YCKOPEeHHEM 3JIeKTpoHOB. CXeMa CYINEeCTBEHHO
NOBBINIAET BBIXOJ KAK MAIKHX, TAK H KECTKHX TOPMO3HBIX (POTOHOB HpU COXPAHEHHH KOMNAKTHBIX
pa3Mepos Bcero ycrpoiictsa. KommbloTepHoe MoaelHpoBaHHe NOATBEPKAAECT BBICOKYIO YPdeKTHBHOCTD

noJ00HOH CXEMBI.

HICTOYHUKH - U PEHTTEHOBCKOI'O TOPMO3HOI'O U3Iy-
yeHus (MTH) s1eKTPOHOB HAXOMAMT MIHPOKOE MPHUMCHE-
HHC B Pa3HOOOPA3HEBIX HCCIACTOBAHUSX, H UPE3BBIYAIHO
BAXXHO MOHATE UX 3PPeKTUBHOCTE, KOTOpAs HE IMPEBHI-
maer moka 5-10% [1, 2]. HosroMy, y4HTHIBas HEMpe-
Kpararornmecs: TOucku 6ojee 3pPeKTUBHBIX YCTPOUCTB
HUTU (cMm., Hanp., [3, 4]), OollcHUM NEPCICKTUBHOCTH
MPENIOKEHHON aBTOpaMHu CXeMBl [3] ¢ IPOJJIEHHBIM,
MHOTOKPATHEIM IMKJIOM H3JIyUYCHUS, B KOTOPOM MpO-

HUCXOIUT pCryjisipHasi KOMIICHCAITHUSA JHCPIUU, Tpr[GMOfI
QJICKTPOHAMHU IIPH IMPOXOXKACHUN MHUIICHU-paaAruaTopa.

OI[Ha U3 BO3MOXHBIX IHPAaKTHYCCKHUX CXEM TaKOTO
poaa — BHCKTpOHHBIﬁ IMUKIOTPOH € UHAYKITUOHHBIM
YCKOPCHUEM YACTHUII. CucremMa COCTOHUT U3 INTOCKHUX Mar-
HHUTOB, CO3JAI0IHUX ITOCTOSHHOC MAIrHUTHOC ITOJIC (MOFYT
HCIIOJB30BATHCS U ITOCTOSHHEBIC MaFHI/ITBI) U UHAYKITUOH-
HOIro CCpACYHHKA, KOTOpBIfI OpoXOoaUT CKBO3b ITOJIOCHI.
C MNOMOIIBIO CCP/ICHHUKA B036Y)KI[3,CTCH BUXPEBOC YCKO-



