Takum o0pa3om, nporpamma, pazpaOoTaHHas JUIsl MOJEIUPOBAHUS
onbiTa Pesepdopna, ABIsIETCS UHCTPYMEHTOM JJisi UCCIIEIOBAHUS TOBEJIE-
HUSL aTOMOB M MTIOMOTA€eT YriIyOuTh NOHUMaHUE UX CTPYKTYpbl. OHA MOXKET
UCITIOJIB30BATHCS JIs1 00yUEHHUsI CTYAEHTOB, POBEAEHUS HAYUYHBIX HCCIIE0-
BaHUI U pa3pabOTKN HOBBIX MATEPUAIIOB.
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AHAJIN3 ACUMMETPUU DOPEKTOB
TSKEJBIX KAJJUBPOBOYHBIX BO3OHOB
HA DJIEKTPOH-ITIO3UTPOHHBIX KOIJIAMJIEPAX
BBICOKUX YHEPTUH

BBenenue

OnektpoH-nio3uTpoHHbii Kosuakaepsl [ILC u CLIC akTtuBHO 00Cyxna-
IOTCSI KaK Ba)XHBIH KOMIIOHEHT OYIyIUX SKCIIEPUMEHTOB B (PU3UKE BHICO-
KHUX 3HEepruil. THTpUryommmM BOIpoCcoM COBPEMEHHOM (DU3UKH 31eMEHTap-
HBIX YaCTHUII SBJISETCS HAIMYUE HOBBIX YaCTHI] 3a npeaenamu CTanaapTHON
mogaenu (CM). Tounsie m3mepenus Ha ILC u CLIC mo3BonsT onieHuTsh pas-
JUYHBIE XapaKTEPUCTUKHU HOBBIX TSKEJIBIX YACTHUL. DHEPIHs CTOJIKHOBEHHIM

W/SILC - 0,5 ) 1T>Bwu W,SCLIC = 3 T3B.

Pabota nocesiiena pa3padoTke MeTojia 0OOHapYyKeHUsI UHTepdepeHLIN-
OHHBIX 3((PEKTOB HOBBIX HEHUTPAIBbHBIX MPOMEKYTOUHBIX OO30HOB B IPO-
LECCE IIEKTPOH-TIO3UTPOHHON aHHUTWIISILIUU B MIOOHHYO Mapy € MOMOUIBIO
aCUMMETpUU Biepe-Ha3a] App Ha Oy IyIIUX 3IEKTPOH- MO3UTPOHHBIX KOJI-
narnepax CLIC u ILC.

AcuMMeTpus BIiepea-Ha3a/

AmrumaTy sl st iporiecca et + e~ — ut + u” MOryT ObITh IOJTyYEHbI
¢ moMoInkko auarpamm deitamana (pucyHok 1):
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Pucynok 1 — Jlnarpammbl @eitnmana

ITonHOE ceucHUE pacCesiHus 0y,

o —j da”“ dcosO = o, F;
i dcos@ p

_ 4”“623.m.
IAC Opp = — o, 0 — yrou paccessHUsI MEK Ty HalpaBICHUEM JIBUKECHUS

HA4aJIbHOI'O 3JIEKTPOHA U BbUIETAOIIEr0 MIOOHA . DyHKkimu F; u F, saBId-

FOTCS (PYHKIMSAMH KOHCTAHT CBSI3M M 3aBHCAT OT SHepruu V.S u mMaccol Z u

Z' 0030HOB, BRIPAKEHUS 1T KOTOPBIX MPEACTaBIICHbI B padote [1].
AcuMmeTpus Bliepea-Hazan, Ars:

F _ B
o ~ 4F
1

Oup Oup

31ech ceveHne B MEPENHION U 3aJIHIOK0 MOTyChepy ONpPeNeNsioTes, co-
1 dJ#lt 0 dawt
OTBETCTBEHHO, KaK 0y, = [ —t-dcosd n oy, = [ —-dcosb.

JIJ1s1 KOJTHYECTBEHHOTO HpGJICTaBJ'IeHI/ISI I/IHTep(I)epeHLII/IOHHOI/I KapTUHBI
PacCMOTPHUM TPH CIIydas, OTIIMYAIOIINECS APYT OT Apyra pasHbIM BEIOOPOM
(hepMHOHHBIX KOHCTAaHT CBA3U Uy M (g, HO C OJHOH U TOH ke Maccoit M,
(pucyHku 2 u 3):

L3 / I — [ — .

1) BekTOpPHBIH Zy,-6030H (Vf=1, a;=0);

2) akcHabHO-BEKTOPHEIH Z,-6030H (v=0, as=1);

3) Zyy-6030H (v5=1, as=1).

3akioueHune

HccnenoBanbl HHTEp(hEPEHIIMOHHBIC AP ()EKThl HOBBIX HEHTPAIbHBIX Z'
BEKTOPHBIX OO30HOB B aCHMMETPHH BIepea-Hazad Apgp B IpoIecce 3JIeK-
TPOH-TIO3UTPOHHOM aHHUTHIIALIMK B MIOOHHYIO Tapy, e* + e~ » ut + u~, u
BBISIBJICHBI X XapaKTEePHbIE 0COOCHHOCTH B SHEPTETUUECKOM MOBEJAECHUH 110
cpaBHEHHIO ¢ TakuMH ke dpdexramu B CM. 1o noaydeHHBIM pe3yibTaTaM
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MOXHO 3aKIIOYMTH 4YTO MPEACKa3aTh Z  MOXKHO IpU  DHEPIHAX
VS <M 7/ TI0 HAJIMYMIO OTKJIOHEHUS OT noBeneHns CM. DHeprus, npu Ko-
TOPOM aCUMMETPHS CTAHOBUTCS OTPUIIATEILHOMN, OYIeT CBUIETEIILCTBOBATh
0 NPHOMMKEHUH K peanbHoil Macce Z'. TakuMm o0Opa3oM HCCIIEHOBAaHHE
ACUMMETPHUM SIBJISIETCS. OYEHDb BAXKHOMW 3aJja4€il ISl JAJbHEUIINX SKCIIEPHU-
MEHTOB Ha OYIyIIUX AJIEKTPOH-TIO3UTPOHHBIX KOJIIanaepax.

Arg

0.5F

ILC 0,5 T=B ILC 1 TsB

N1 I NN _ L

200 400 600 8a0 1000 1200 14Q 1600" ~

e'+e” 5 Pt
Mz«=1,5 T3B
HSM

-0.5F m VA
A
mv

PucyHok 2 — DHepreTuveckas 3aBHCHMOCTh aCUMMETPHH
st CTaHIapTHOM MOJIENN U JJIsl MOJIEIIH, MIPEACKA3BIBAIOIIEH CYIECTBOBAaHUE
Z'-6030Ha ¢ Maccoit M, = 1,5 TaB

Ars

0.5R

\

CLIC 3 T=B

00 ﬁ \ el

1000 2000 3000 4000 000 6000" ~’

etre” o Pt
Mz=5 T3B
u SM
05 mVA
mA
mv

Pucynok 3 — DHeprerudeckasi 3aBUCUIMOCTh aCUMMETPUN
st CTaHIapTHOM MOJCNU U JJIsl MOJICIIH, TIPECKA3BIBAIOIICH CYIIIECTBOBAaHUE
Z'-6030Ha ¢ Mmaccoit M, = 5 TaB
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K BOITPOCY IMOCTPOEHUA MOJAEJIN
OIIMCAHUSA TIOTOKA 3APAKEHHBIX YACTHUILL

Jlist monmyyenus: GU3MKO-MaTEMaTUYECKOM MOJENU 3JIEKTPOHHO-OMNTH-
YECKOM CUCTEMBI IUIa3MEHHBIX UCTOYHUKOB 3apsSIKEHHBIX YaCTHII, HEOOXO-
JUMO PEUIUTh CaMOCOIIaCOBAaHHO 3a/1aud MO pacyeTy MOJIeH, ABUKEHUIO
MOTOKA YacTUI], 00bEMHOT0 3apsijia MyyKa u T.J.

[ToTok 3apsiKEHHBIX YaCTHUIl MOKHO MPEJCTaBUTh B BUJIE MOJICIICH:

— IUCKPETHOM;

— HENIPEPBHIBHOM;

— MOJIENU «MaKpOYaCTHIDY;

— MOjieNid TPYOOK TOKa.

B nanHo# paboTe mpeacTaBieHbl HEKOTOPHIE aCMEKThl U CYIIECTBYIO-
M€ CJIOKHOCTH MPU MOCTPOCHUU OMUCAHUS MOJICNIA TTOTOKA 3apsiKEHHBIX
YaCTHIl Pa3JIMYHBIMU BapUaHTaMHU.

B ciiyuae HenpepbIBHOW MOJIeNIM MTOTOK U300paKaeTCsi KaKk HENpepbhIB-
Has Hec)kuMmaemasi (ha3oBasi KUIAKOCTh. B3anMoOAeHCTBUS YacTHIl MOTOKA
MOYHO Pa3J€IuTh HAa B3aUMOJICVCTBUE THUIMA CTOJKHOBEHHN U KOJUIEKTHB-
Hble (MHTErpalibHble) B3auMmopeucTBus [1l]. KomnexktuBHbIE B3anmonaei-
CTBUSI UTPAIOT OCHOBHYIO POJIb B MIOTOKE 3apsKEHHBIX YaCTHII, OTpakas BO3-
NEeWCTBUE HAa BEIOPAHHYIO YACTHUILy OCTaJIbHBIX YaCTHIl, COCTABJISIFOIIUX I10-
TOK. OHM MOTYT OBITh YUTEHBI ITOCPEJACTBAM CYMMapHOTO MOJIsI, CO3/1aBae-
MOTI'0 YaCTUIIAMHU.

YuuThIBasi KOJUIEKTUBHBIE B3aUMOJICHCTBUS JTAHHOE CYMMAapHOE MoJie
MOXHO 3aMEHUTH Ha I0JI€ HEMPEPHIBHO PACIPEICTICHHOTO MPOCTPAHCTBEH-
HOTO 3apsija.

[Ipu OTCYTCTBUHM CTOJIKHOBEHUW IJIOTHOCTh YacTHIl B (a30BOM MPO-
CTpaHCTBE B 00JIACTU JJAHHOM YAaCTHIIBI IIPU €€ ABUKEHUU HE MEHSETCS:
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