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Ha nnkexrope yckoputens Ttsxensix HOoHOB WT3®  TUTIP-1 ucnonnsyercs
BaKYyMHO-AYTOBOH MCTOYHUK MOHOB Metayuia (BIWUHUM) sepcun UTOP-90 [1]. B
PsOy 3a4ay pEII4EMBIX Ha 3TOM  YCKOPHTENe, OMPEHENIHHOE MECTO 33aHHMAIOT
IKCTIEPHMEHTDI C YCKOPEHHBIMM HOHAMM YpaHa, B 4acTHOCTH, € 4-X 3apsaHbiMU
HOHAMH, KOTOpble npeanonaraercs nomyyate Ha BJMHM. Cnextp uoHOB ypaHa
u3 (BAMKMM) xopowo usBecreH [2]. B pabore [2] cooTHOwWeHHE TOKOB HOHOB YpaHa
¢ 3apagamu (1+),(2+),(3+),(4+) 6buto (B %) 3:38:54:5. DTO COOTHOIUEHHE MEHAETCA
JUIS Pa3HbIX 3IK3IEMIIIAPOB HOHHBIX MCTOYHUKOB B 3aBHCHMOCTH OT KOHCTDYKLHH U
Pa3MEpOB Pa3pasiHOH KAMEPbl, THIMA HCTOYHHKA NMTAHHS M OT peXuma paboTsl
MCTOYHHKA HOHOB. OOHaKO A OONBLUMHCTBA OMHCAHHBIX B JINTEP4TYpPE BaKyYMHO-
ZYTOBBIX HCTOYHWKOB MOHOB BBIXOJ YETHIPEX3aPALHBIX HOHOR He npeBbiraeT 10%.
T.o. mnpH  HeoOXONMMOCTH  TONYYCHHS 3HAYMTENBHOrO Toka MOHOB U(4+),
Hanpumep nopsaxa !0 mA, MONHBIH TOX MOHOB HAa BHIXOAE AOJDKEH ObITh nopsaka
100 - 200 4, uTo Nerko ocyuiecTsBMMo i ucroynukos Tuna BAMHUM. Bmecre ¢ Tem
OIS MHOTHX npumeHennit B/IMMM, ocHoBanHBIX Ha ucmonbiopawuuu HMoHOB U(4+),
B TOM YHCJIE U TIPH MUCTIONB3IOBAHKHU B UHXKEKTOPAX yCKOpHTCﬂCﬁ, KENATENbHO
OOOGHTLCA  yBeNM4EHHA MPOUEHT4 BLIXOAA YEThLIPEX3apANHOH cocTapsiiowed. B
yactHocth s THIIp-1 -  yckopurenms ¢ DpPOCTPaHCTBEHHO-OOHODPOAHOM
dokycuposkoit IIOK® ( co crpyxrypoit RFQ) - yBenuderue npoucHTa BbLIXOAA
HoHOB U(4+) NpH yCKOPEHHH 3TOH COCTaBAAOUIeH MydKa B HEPAINENEHHOM IO
3apspam  ny4ke oOcnabiser  KyJMOHOBCKHE OTPAHMYEHMS UIS MPENESbHOrO TOKA
ny4yka B YCKODHTEJE, TO-€CTb H3 HPAKTUKE YBETUYMBAET MaKCUManbHO
JOCTHXUMBIA TOK YCKOPEHHOTO My4Kd YEThIPEX3apsOHLIX HOHOB. ’

B nocienHee Bpems nossuwiaMck paborel, B KOTOphIX  6naroaaps
ycorepuieHcTBOBaHKHO BJJUMM Bbixox 4-X 3apsaHbIX HOHOB yBenmuueH no 40% [4].

ITonbiTKa yBENMMYEHW BLIXONA HETBEPTOH 3apsOHOCTH, OblIa MpeanpHHsaTa
Hd HHXEKTOpe TSIXKETOMOHHOTO Yyckopurens TWIIP-1 B UTO® 8 199471 u
NPOTOTHIIOM HOHHOTO McToyHMka oayxun BJAWHM Bepcun HTO®-90 [l].
CrekTpanbHbie XapakTepUCTHKW TNydka ObUIM MOJyYeHbl € TIOMOWILIO CUCTEMBI,
Mcnone3yollel TPH He3aBUCHMBIX METOMd M3MEPEHUS CMEKTPA YAaCcTHI N0 YAENBHOMY
3apsaay. Jto: meron Bpemenn nponera (TOF); MarHuTHbit aHanu3 cniektpa (MA); u
METO[] PE3OHAHCHOTO YCKOPEHHS Myuka uactuu B crpykType [IIOK® (RFQ).
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PaccmoTpum kaxzbii U3 Hux Oonee noapo6Ho. Ha pue.l nokasana Gl1ok-cxema
PACNOJIOKEHHS Y3/IOB YCKOPHTESI.

Puc.1 briok-cxema pacnonoxeHus yanos yckoputens TUMP-1

1- MOHHBIA UCTOMHMK, 2- UsMepuTenbHas Kamepa,

3- BxopHon uyunuHap Papages (LUd1), 4- yckopsatowan Tpybka,

5- anexTpocTaTuveckas nuH3a, 6- pesoHaTop,

7- TOKONPUEMHUK MarHWTHOro aHanvsartopa, 8- marHuTHbIA aHanusatop (MA),
9- 3anupatowas cetka, 10- ybupaembie NOBOPOTHLIE NNACTUHLI,

11- BbixofgHoW uunuHap ®apages (U$2).

A. TOF - metop BpeMeHu nponeTta .

Koporkue wumnynscht gns TOF- meroma  dopmupopanuce B obnactu
BLITATUBAHUS C NOMOILUBIO 3anupajolled cerku 9 ( puc.1).

ITyuox ycxopssca B 3a3ope 4 ( puc.1).

HAns TOF-u3mepennii  ny4ok  apeddoBan  uepe3  (QOKyCHpYIOLIUR KaHai
YCKODUTENA IJIMHOH 12 METpOB M Monaman Ha tokonpHemuuk L[D2 B niMepuTenbHOM
KaMmepe, Paclo/IoKeHHOH Ha Bbixoae yckoputens. (ITonnas mnmuHa nponera 14m).

Ha puc.2 nokasaH THNMHYHLIH CIIEKTP HOHOB ypaHa u3mepeHHbid TOF- MeToom
¢ nomowpo P2,



Puc.2 TOF-cnextp unoHoB ypaHa a) O6GbMHaR cxema NUTaHuA Ayru. (BBepXy -
obnactb nopxura, Huxe - obnactb Ayroeoro paspsaga). 6) Cxema nuraHusa ¢
AONCAHUTENbHLIM MOAYNATOPOM.

Yr1oO6ul pa3oOpaThCs B TOM, KakOW MPH TaKHX YCIIOBUAX TOK Mimepser L[D2 |
obpaTuMecst k puc.3, rae Ha ¢pa3oBOH MIOCKOCTH (x,x' ) H30OPaXKEH IMUTTAHC NMyyka
YyacTHU (B BHAE 3ruIHnica) Ha Bxoxe B kaHan TUITp-1 (d - anamerp nyuka) .

1

ZMl P,

Puc.3 OmutrtaHc nyyka Ha Bxoge B TUMp-1.

3a nepwon apeida B kaHane ny4ok yacTHL Oyaer Bhipe3aH (OrpaHHYeH)
cTeHkaMy kaHarna ( 2Ax, - pa3Mep lyyka Ha BbIXO[€ KaHaJya), TaK 4TO MNpONyCcKHas
cnocobHoCTb €ro, AL, , (B oTcyrcTeue BY nosia ) onpenesisercs  MPOU3BEAEHHEM



‘b

AvAx/ . rae Ax = Ax, /L ,a L- ajMHa nyTH NpojieTa no kadHamy. B TOKonpueMHHUK
NonanyT 4YacTUllbl, MNPEACTABISIOIIHE TOYKH KOTOpPHIX HAa (asoBOH  IIOCKOCTH
Pacronoxarcss Ha 3aluTPHXOBAHHOA dYacTu 3munca. ToyHO Takyio ke KapTUHY
MOXHO HAPHCOBATD IJIA n1ockoctu (3,3 ).
Takum obpasoM W3MepeHHe TOka nydyka TokonphHemMHukoM [IdD2 moxer

JlaTh BEJIMYUHY SIPKOCTH UEHTPANTLHOW 4YACTH Iy4YKd, KOTOpas BLIUUCIAECTCH [0
dopmyne: .

B, = 2Ai/ n° (AL AL, ), rae Ai- TOK My4YKa u3MepeHHbiii na Hd2 .

Ha Bxome B kaHan B, = 2/ /n° A, A, rie Ax ,Ay - aKCeNTaHCHi KaHaNa 110 OCH X,y
COOTBETCTBEHHO. BenHuMHbI B, H B, arTakke Ay n Ay MOCTOSHHBI I8 KaXIOH
NAHHOA KOMIIOHEHTHI, [1osTOoMY .

@i/H=XKK, , ‘ ' M

roe KK, - k03dHUUHEHTH NPONOPLUHOHATIbHOCTH.
IMpu s10M K| = (AE,AE, / A A4,)- ONpeNensercs TONbKO TeOMETpHel KaHana, B TO
BpeMmsa kak K, = B,/ B, - 3aBUCAT OT pacnpemencHus ABYMepHO# (a3oBoli MIOTHOCTH
N0 MNMOagHd 3IMHUTTAHCA ¥ MOXET MEHATLCS OT KOMIOHEHTHl K KOMMOHEHTE (MOXKeT
3aBUCETb OT YLENbHOro 3apsna HMOHOB). TakuM ofpasoM AnA  MOJTy4YEHHS
NPABMILHOTO COOTHOUIEHUS Aix/! HeobXomuMo 3HATL ~IMUTTAHC Myyka - Ui
Kaxmold M3 coCTaBNsMIOmMMX. MeXAY TeM Ha MpakTHKe pacnpenencHue GpasoBor
NIOTHOCTH I COCTABJISIOUWIMX MyyKa JOBOILHO ONM3KW IOPYT K APYTY, Tak 4TO
pacnpenerniedHe Toka Ai JOCTATOYHO XOPOINO 71 OLEHOYHLIX H3MEPEHHHA OTPAKAET
pacnipenenesue Toka L
Haubonee cymecTsennbie OmMOXW B COOTHOLIEHHWE Ai/] MOIYT BHECTH
npouecchl pPeKOMOMHAUMM #OHOB BO BPEMs HX NPOJIETa NO kaHwly. OueBnAHO, 4TO
OHH OpUBOOAT K OTHOCHUTEIIbHOMY YMCHBHICHHUIO JJIEKTPHUYECKOTO TOKa A
BBLICOKO3aPAAHbIX HOHOB.

B. MA - aHanus.

Ipexne yeM MONACTs B AHAM3UPYIOWHN MATHUT 8 (DHC.1), My4oK [OMKeH
OBITL OTKIIOHEH OT OCH HOHOIPOBOAA MHXEKTOpa B OGOKOBOH kanam, Begywuii K
MA, ¢ mNOMOIUBK IMEKTPOCTATHUECKOTO MNOJIA OTKNOHAIOWMX nuactud (10). Ilpu
ITOM, TaK KaK pasMepbl OAHOPONHOI'O YYacTKa  JINMEKTPOCTATHYECKOro  TOJIs
orpaHu4eHbl, Ny4ok Heobxogmmo gHadparMupoBarb. TakHM 06pa3loM yxe [pH
NEPBOM, JNIEKTPOCTATHYECKOM, OTKJIOHCHHM 1yd4OK KOJUVIMMUPYETCS W Janblie
JUTS M3YYEHHUS MATHUTHOrO CIIEKTPa HCMOMB3YETC TONBKO 4YacTb (NpH  Xopowei
IOCTUPOBKE - UeHTpankbHasf) nydka. CregyrouidM KOUTMMATOPOM, KOTOPLIH
YMEHBUIAET BEIMYMHY HUCCNEAYEMOrO TMYYKd M B KOHEYHOM CHeTe CBETOCHIY
CIIEKTPOMETpA, SMABJAKOTCA CTEHKH KdHanma W BxonHble wenn MA. B pesynbraTe
cBeTOCHIa WITaTHOro MA - chnexTpomeTpa YCT@HOBJEHHOTO Ha  WHIKEKTOPE
ycxopurenss THTIp-1 - HeBenuka. Pamuyc nosopora Marnuta R = 56 oM,
Haubosplias WHIykuus wMardutHoro noas 0,75 T. Ilpuw  3Hepruu  HOHOB
COOTBETCTBYIOILEA PARHORECHOW 3HEPIMM MHXKEKUHH 3TH BETHYHHBI OTPAHMUYHBAIOT

BO3MOXHOCTM MA 14  dHamu3a TSKENMBIX HOHOB(BO;I(PAM, CBMHEN, YypaH)

3apsOaMd HOHOB 2+ M BbINE., —
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Puc.4 (a) MA-cnekTp noHOB ypaHa . OGbluHas cxema NUTaHNA AYTK.
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Puc.4(6) MA-cnekTp UOHOB ypaHa. HoBas cxeMa nuTanus.

TeM He MeHee JaHHbIE MarHWTHOIO aHanu3a (PHUC.4) ARIAXOTCH BEChbMA LCHHBIM
MaTepuaIOM IS HANEXKHOIO OINPEIENeHHs CHCKTPANBLHOIC COCTABA MyYKa MHKEKLHH.
MA-aHanu3 KOPOTKHUX WMNYILCOB AONMONHAET H YTOuYHAeT aaHHblie TOF-anamsa. B 1O
BpeMst Kax IS JUTHHHBIX HMAYJILCOB ITOJIHOTO TOKA MYUYKA WHXKEKUMM OHH ABIAIOTCA
OCHOBHEIM TMOKAa3aTeNeM COOTHOLUEHHS YHENbHLIX. 3apsOOB MOHOB B  NyHuKe (B
ueHTpanbHoit ero uactu). Ilpu 21OM nmandbie TOF - M3MepeHHil BLINONHEHHbIE BAOL
BCEN AJIMTENbHOCTH NMONHOTO TOKa INy4yka (pHc.5) (T.e. BAOAb JIMHbLI JYTOBOTO HMITYJbCa
H 3a ero npenenamu, ans 3Havenni craprosoro TOF-umnvaeca ot t=0 1m0 t > tarc).
NIPOUHTETPUPOBAHHLIE N0 BCeH ITOH AMHHE JOMNOIHAIOT MA-maHHBIE INA ATHHHBIX
MMITY;ILCOB MOJMHOTO TOKA My4Ka H AOLKHB OblThb BaHIKH K D4HHBIM  MA-ananusa.
Otrmuus  MOryT ONpelensiThbCi Pa3HOM HHTEHCHBHROCTLIO MPOLECCOB PEKOMOHHALHU
HOHOB B KaHaNaX TPAHCTIOPTHPOBKH.
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C. MeTtoa Mcnonb3yiowWwmin pe3oHaHCHoe yckopeHue s THITp-1.

OcHoBo# 3TOTO  METONA SBISAIOTCA  PE3OHAHCHBIE  XAPAKTEPUCTHKH
yckoputenst co crpykrypoit RFQ. Kak nokxasano yckopeHHe YacTHU C Pa3iMuHbIMH
yaenbbiMu 3apspaamu B THIIp-1 [3], B HeM cyluecTByeT BO3MOXHOCTb HOCTATOYHO
HAJEXHO OTHENHTh YCKOPEHHbIE YAaCTHUBI ¢ AAHHBIM YOEIIbHBIM 3apsIOM OT
YCKODEHHBIX YacTHU ¢ OPYIMM YAENbHBIM 3apsAoM MNyTeM noaxogsidero Bhibopa
YPOBHS (aMIUIHTYAbI) yckopsaoouiero BY noyis 1 BeIHUMHBI 3HEPTUM HHXEKLHH, DTH
M3MEPEHUS NPOBONMIIUCH TPH HCHONIb30BAHHM KOPOTKHMX MMITYIbCOB TOKAa TYy4Ka,
MPUMEHAEMBIX OOBIYHO [T UIMEPEHHS BPEMANPOIIETHOrO criekTpa. Ilpu BKIHOYEHUM
YCKODSIOILErO NOMNs  BpeMs IIPOJIETa PE3OHAHCHBIX HMOHOB YMEHbIIAIOCH B
COOTBETCTBHMHM C YBEJIMMEHMEM X JHEPTHH, B TO BPEMs Kak IMOJIOXKEHHE TIMKOB JUIA
HEPE3IOHAHCHBIX HOHOB  OCTABANOCh HEM3MEHHLIM. JTO ¢ XopoweH TOYHOCTBIO
buKcHpyeTcs BpeMAMPOJIETHBIM METOAOM. BMecTe ¢ TeM HMEETCA BO3MOXHOCTb
UCTIONE30BATb METOX PE3OHAHCHOIO YCKOPEHNS W IS IIHHHBIX HMMOYJIbCOB NOMHOTO
Toka nyyka. OTHOCHTENLHO HeEBLICOKAg 4acroTa Yyckopsiowero mnomns B THUIIp-1
ZaeT BO3MOXHOCTb Habmwogate BY CTPYKTYpy YCKOpeHHOro Toka [ydka
MOMOLIBPIO CTAHAAPTHONH W3MEPUTENLHOMN annapaTtypsl (Hampumep, oOcLumiorpaga
C8-14), uto Takxke obneruaer cenapauyio yCKOPEHHBIX WOHOB OT HEYCKOPEHHbIX B
npouecce U3IMepeHHH. s ITTHHHLIX UMNYILCOB TMONHOTO TOoka nyudka (pHc.6) npu
HaJIMYHH DE3OHAHCHOIO  YCKOPEHHS TOK - HEyCKOPEHHBIX HOHOB HMEET BHI
IIbeIECTANA, 4 TOK YCKOPEHHBIX MOHOB OTyi4aerca BY cTpykTypoil uMnynbcea.

D. PesyneTartbi uamepeHui gns BOUWUAM sepcuun UTID-90 [1].

OrpanxuumM noHamMu U(4+) cBOM ananu3 BHIXONA HOHOB. PaccmoTpuMm
CHAYANTd INIHMKH MOHOB ypaHa pacrnpenesieHHbie [0 BpeMeny nponeta Ha puc.2(a). [Tnk
OTHOCALIMIACT X WOHAM C 3apafoM 4+ HMeeT WHTCHCHBHOCTL 4pA ¥ COCTABIISET
9,2% mnoNHOTO TOKA. OueH1M ero HHTEHCHMBHOCTH Ha Bxoxe B xanan THIIp-1 no
d-me (1). (AE/ Ay = (05107 /05107y = 107

Taxkum obpaszom (I/A)=(B/B)e10*. Hns (B /B,)=10", I = 4uA.
OTMETHM, 4TO 3TOT PE3yIIbTAT COOTBETCTBYET NOJIHOMY TOKY Ty4yka paBHOMY S0 uA.

Obparumca Tenepb k gauHbiM  TOF- aHanu3a  BHONbL BCEH WIMTENILHOCTH
HMIyZIbCa TOKa@ IOYyTH, PHC.5(2), 1 COOTBETCTBYIOIHM HM JaHHbIM MA-aHamm3a,
puc.4(a). B TOF-cnexrpe noms uoHOB 4+ B cpenHeM NO IJIMHE OYTOBOTO WMMYNbCa
COCTaBMseT BennumnHy nopanka 10%, B 10 Bpems kak 11 MA-cnexTpa sTa ennunHa
ecth 8%. 3TO NOCTAaTOYHO XOpOLuee COBMANEHHe, €cid Y4ecTb YTO TOYHOCTD
MU3MepeHHH U CTaBUIIBHOCTL PE3ynbTATOB HE mpesbiiaer 10 -15%. Haxowneu,
[poBeNeM OUCHKY Toka mydka HOHOB U(4+), ycKOpeHHbIX B cTpykType RFQ. Ha
puc.6(a) nokazaHa OCUM/UIOTpaMMa NOMHOTO TOK2 HOHOB Ha BBLIXOHE YCKODHTENs
TUllp-1. BenmuuuHa YCKOPEHHOTO TOKA, OTAMYAIOLIEroCs OT HEYCKOPEHHOTO
(MMeroLIero BUI NbeRecTana) HamyueM B/Y cTpykType! UMIynbCa, MEHSETCs OT 4 -
15 »A B obnactu nomxura, Oo 2 - 5 .MA BOONe AYTOBOIO HMHAYNbCA. DTO J4ET. €CIH
y4yecTb ko3dpduuueHT 3amonHeHMs wvacTuuaMd BY nepuoma Ha Beixoge THIIp-1
(1:5), cessanHbifi ¢ 3aTryxaHueM (a3opbix konebaHui HacTHU (¢ MPOAOTILHBIM
CKAaTHEM CrycTKa). BEIHUYMHY CPEIHEro Mo MMITYAbCY TOKA VIA YETBIPEX3APAdHBIX
uoHOB 0,8 - 3 MA B obnacTi norkura v 0,4 - | MA BIONIbL AYrOBOTO UMNY:TbCA.
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0 50 100 LTITIN
Puc.5 [lanHbie TOF-aHanuaa anst Toka woHoB U(4+) B % nNONHOro Toka fyuyka
BAONDb BCEW ANUTENbHOCTU UMNYNbCa ToKa Ayru. a) OOblvyHas cxema nuTadus Ayru.
6) Cxema nuTaHuUs C AenuTenem Toka pa3psaa.

Huakuil kospduuneHT 3axBard, NOJYUYCHHLIA B 3ITHX H3MEPEHHAX MOXET
CBUICTE/ILCTBOBATL KAK O 3aBHILEHHBLIX OfleHKAX Toka U(44) nyuxa B Hayaie
pasfena, Tak U 0 HEONTHMATIbHOR HACTPONKE PEXUMA YCKOpeHHs It 4+ UOHOB.

Puc.6 OcuunnorpaMma ycKOpEHHOro MONHOTo TOKa fyyka Ha Bbixohe TUMIP-1.
Xopoio sugHa BY cTpykTypa uMmnynsca npu paszseptke 0,05 4 s/d .

a) OGblyHan cxema nNUTaHUs gyrv Ans passeprtka 0,05 us/d » cxema nATaHus C
AenuTenem Toka paspsga AnA passepTkn A =50 us/d (Al =4 mA/d).

6) Cxema NUTaHWs G 4ONONHNTENbHBIM mogynstopom (Al =10 mA/d).
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E. OnTUMHU3aLMA BLIXOAA YeTbipex3apsiHbIX MOHOB.

VYxe BO BpEMs MEpBbIX 3KcnepuMeHToB ¢ BAMHM Bepcun UT3D-90 Gbino
0GHAapyXeHO, YTO My4OK MOHOB IEHEPHPYEMBIH NPH NOMXKHIE AYTOBOTO pa3psna
umeer foree BHICOKOC 3apS/IOBOE COCTOSAHUE, YeM My4OK COOTBETCTBYIOWIMA YMCTO
BaKyyMHO-1yroBoMmy paspsany [l]. Ha onwbre, npu wucnonms3osanuu TOF-merona.
3TO INPOSIBIIIETCH B YBEMTMYEHHH MOOIHM BBLICOKO3APAOHBIX HOHOB B KODOTKOM
MMIy/IbCE BHIPE3aHHOM M3 NEPEAHEH YacTH HMMYNbca TOKa paspsaa. bomnee Toro, 6bino
OTMEUEHO M JOKAa3aHO B CMENHATbHOM OMBITE, YTO BO BPEMS MOIDKHIA HOSBISIOTCS
HOHbI ¢ HoJTee BLICOKMMH 3apAIdMH1, YEM B UHCTO BAKYYMHO-IYrOoBOM pa3psze. B sroit
CBSI3M HeoOXxoauMo oO6paTUTh BHUMaHHE Ha TO, YTO B Hayaje UMIYNbCd, B NEPUON
NO/KHUIra, Mbl HMEeM /IO HE C BaKYYMHO-OYFOBEIM paspsiaoM, a C pa3psaoM
OpPYTOro  THma, T[IOCKONIbKY B J3TOT TNEPHOA pa3psi HOET MO NOBEPXHOCTH
H30NSTOPA, Pa3LEnAoIero MOMKUIAIOMMUA 3NeKTpos M karond. Takod paspsna
HasblBaeTcs CKomb3AwdM.  EcTecTBeHHO OBIIO NpennonoxwTh, 4YTo  Gonee
BLICOKO3aPA/IHbIE HOHbI B CKOJB3AILIEM paspsje BO3HHMKAIOT B pe3yNbTaTe Hamvuus
B HEM JJIEKTPOHOB ¢ Oosbineidl, 4eM B AYroBOM pa3psle 3HEPrHEd, 4UYTO B CBOIO
ouepenb NOACKA3bIBATIO NYTh YBEIWYEHHS 3apsia CO3AaBAEMbIX B MCTOYHMKE HOHOB.

OTOT NyTh COCTOUT B TOM, YTO 3aPS/ M. TOK MHOTO33PSAIHBIX HOHOB MOJXKHO
YBeJIMUHTb, €CJIM NOMBITATLCH OQHOBPEMEHHO € BAKYYMHO-AYTOBBIM PDa3spsalloM,
KOTODBI_TOPHT MEXIY KAaTOMOM. H AaHOMOM, 3aXeYb HOTICNHHTEMLHbIA, CKOMb3sAINM
Pa3psA MEXIOY TEM X€ KaTOAOM M MOKUraioWMM snextpomom.. OTMETHM, 9TO B
YIOMSHYTOM COYETAHHH [BYX Pa3spAloB KaTOAHbIE MAZeHHs [UTS KAKIOrO M3 HUX
MOTYT COCYIIECTBOBATb  HE3aBHCHMO B  Ppa3leibHBIX  YYacTKax KaTOOHOTO
NPOCTPAHCTRA’ H 3TIEKTPOHB! OOJbIER JHEPTHM U3 CKonb3fllero paspsna, 6yayr B
TakOM CJly4ae Y4YacTBOBaTb B HOHM3auuu 1napoB pabouero Benmecrsa. lin
NPAKTHYECKOTO OCYWIECTBJIEHHS 3TOIO 3aMEBICIA, TO-€CTb AN COMPSDKEHHS
CKOJIb35ILEro paspsna C BaKyyMHO-OYroBbiM, Obina HCOONb3OBaHA cxema ¢
JONOIHHTE/LHBIM MOIYTIATOPOM, [OK43aHHAas Ha puc. 7. .

MOXYJHITOP AVTH aHop
‘Mt
TIOZKHT
o TozxHr

S .
tac tyr tadd t

Puc.7 Cxema nuTaHus Ayrv C AONOAHUTENbHLIM MOAYNATOPOM
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