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TIpHBeeHb! OCHOBHbIE PE3YNBTATH HCMBITAHMH yekoparomedi cexunn  dopuikexropa B3IIM-5. Yekoparomas
cexnui oinHoil 3 M sanuTeRaiack BU-momunocteio 240 MBT o1 kaucrpoHa 5045 ¢ HCMone30BaHUCM  CUCTEME

yMHOXEHIA MolHocTH THna SLED.
Ha 180° maruutHOM CriekTpoMeTpe Oblna 3apeTHCTPHPOBAHA MAKCHMANbHAA JHEPIrUA YCKOPEHHOIO My4ka

105 M3B. ITpu paboTe ¢ HMITYBCOM TOK2 IHTeNRHOCTEEO 310 He GBLTO MoNyIeHo sHeprocoaepxanue myska 26 Jix

NpH BRIXOAHOH SHepriH 92 MaB,

Beepenne

Vckopsrowmuit TpakT dopuroxextopa BOIII-5 cocTouT M3 ABYX NHHCHHbIX YckopuTenei na snepruio 300 MaB u
510 M3B n Brmowaet B ceba 14 yexopawmux cexuuii (YC) [1, 2]. Ileperie yroparomue ceKLpi 000HX yekopuTenei
MMEIOT MOBBIICHHBLA CpeHHii TeMN yckoperns 25-30 MaB/M, a ocransusie — no 17-20 M3B/m. Uensto HacTOs-
[MX MCIEITAHHIT ABIIANACE IKCIICPHMEHTANBHAS IPOBepKa paboTsl YC ¢ MaKCHMANLHO BOSMOXKHEIM TEMIIOM YCKOpe-

HHA IIPH Pa3sTHYHBIX HATPY3KAX TOKOM.

1. Yckopsromast cexrmus
Ycxoparomas — cexnua  Gopumxexkropa  BOIIIIL-5

npeacTasaser coGoil  OTpesox Kpyrmoro  avadpar- Cramsgoe COGORNHTENSHAY  Hopraprhay
MUPOBAKHOIO BOJHOBOJA ¢ IMOCTOAHHEIM  HMIIEAAHCOM xomno _ _Auagparna HOBEpIEOCTS
(nocToAHHOH reoMeTpuell AUEeK BAOJE YC) ¢ asymsa 157 Y né / (A: a{?ﬁﬂa)
tpascdopmaropami Tuna sonust (TTB). [Jma ymensmenus Z 7 .

| KO3¢¢HL1HCHTB.‘ NepeHanPUKCHHOCTH CKPYTACHHE Kpaes 7 é

!

auadpard BEIMOMHANOCH B BILAE 3JUTHIICA ¢ COOTHOMICHHEM
nonyoceit 1:2, Cexnua cobupanack H3 ABYX OJHHAKOBBIX

wacteit pmsHod 1.5 m.  Ilafika kawpoid  vactu N 2
OCYmeCTRIANAcE B BakyyMHoOil neun. O6e IONOBHHE! 3 171
CHANHHBIX YaCTeH CEKUMH CBApHBAIMCE BMECTE HYepes3 NN e 7
. . CoeqHEHTEABHAS :
coeqMHUTENEHYI0 guadparMy, Kak MokalaHo Ha puc.l. .
CoenpHuTeNbH2g guadparMa NOKPHIBANACE ¢ ABYX CTOPOH
IIEHKOH M3 3070Ta ¥ CTATHBANACE MEXKIY CHNCLHATLHEIMH
COCOMHHTEILHEIMM AdeiikaMH o oOpa3OoBaHHMA TCPMOAH(- N
oop P ¢ Puc. 1. Coennuenne xByx vacreid YC,

dysuonroro mwea. 3areM 1A ofecrieyeHHs MEXaHHICCKOH

MPOYHOCTH IPOBOJMIACK CBAPKA CTANBHLIX Konell (cM. pre.1).
TTapaMeTpbl YcKOPAMOIIEH CEKIMH IPEACTABICHE! B TabA. 1.
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Tabauna 1, Mapamerprr yekopsiomeit cermmmy.

f‘ Paloyas yactora 2855.5 MI'n

! / BuyTpennuii auamerp sueitku 2b s 83.75 mMm

i Huametp nponernoro OTREpCTHA 20 i o 25.9 MM

iy Tonumuna anadparmer ¢ . 6 MM
Hepuon D 34.99 My
Pabounii Bup koneGanuii 8 2n/3
OtnocuTeneHas dazosag CKOpOCTE fy 1
Otnocurensnas rpynnoeas CKOpocTs £, 0.021
Hnuwa cexmuu L : 293 M

; Cobctaennas no6poTrocTh Oy © 13200

: Lllyntoroe conporuenenne Ry, 51 MOwm/M
Cobcrrennoe spema YO Toa=20y/ ay, 1.471 mke
Kosddumment saryxanus no nonio a— LA A V) 0.108 m ™'

l“ Bpems 3anonnenus cexunn Te=LAv, 0.465 mKe

2. Cxema nmposeenns uenmsrranmii

e ——

Henbiranna nposoauiuce wa Gase HAYANEHOH YaCTH GopHHKEKTOpa (nepseiii yokoputensHit MOIyns). Yexkopu-
; TCIBHBIA MORYIb BKTIOUACT B ceby SACKTPOHHYIO ITYLIKY, cybrapMoHH4ecKuit Tpynnuposarens, BY- rpynnuposa-

Tens, Tp VC, BU-moayns Ha 6aze KueTpona 5045, cHCTeMY YMHOMEHHS MOLIHOCTH THIIA SLED, doxycupyromyio
CHCTEMY H CHCTEMY MAaTHOCTHKH IyuKa. CXeMa MCIIbITaHuS NOKa3aHa Ha puc. 2.
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Puc. 2. Cxema menerranus YeKopsoumteii cekuuu.
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Jna nonydeHHA MAKCHMAIBHOTO TEMIa YCKOpEHHS Be BU-MOIHOCTE NOCAE YMHOXKUTENT MOWHOCTH NOJABANACH
TONBKO Ha NIEPBYIO YCKOPAOLIYIO CeKunio, OcTanbHbIe JBE YCKOPAIOIIHE COKLUM H cyGrapMoHHIeCKHil rpynnHposa-
Teb B SAHHEIX SKCNEPHMEHTAX HE JaIUTHIBAMICH K HCIONL30BAIHCH KaK KaHAN AN TPAHCIOPTHPOBKH ITyHKa. Jtum
BapHAHTOM paboTH YCKOPAIOWEH CEeKIHMH, KpoMe TOro, MOAENHpOBaNach pafoTa yCKOPUTELT 3NEKTPOHOB JULT MH-
TeHCHBHOTO MCTOYHHKA pe3oHAHCHHIX efirporos UPEH, koropeti msroroaserca MAD mo norosopy ¢ 107762051
(r. dyGua) [34). =~ = =7 , .

VIMnynsCHEIH TOK MYLUKM H3MEPAICA C MOMOUILIO PE3HCTHBHOIO AATHUKA, YCTAHOBNCHHOTO HA BLIXGAE MYHIKH.
H3MepeHns 3HCPreTHISCKMX XapPakTEPUCTHK MydKa MpPOBOAHIMCE NPH NOMOIMM 180° Mar"UTHOTO CIEKTPOMETPA,
NOCIE KOTOPOro My4OK MONanat Ha MoMHHODOPHELR 3KpaH. JHEPreTHYeCKui pasGpoc B mydKe OLCHHBAICS MO pas-
Mepy H OTHOCHTENBHOH XPKOCTH CBETALUErocs MATHA HA MMHHOGOpE. TTonxas ournbka B ONpeAeICHHN JHEPTHU
TMyuKa, CKIBIBAIOMAACK H3 OUIMOKK onpeJeIeHHs JHaMeTpa I0BOPOTA MyHKa H THCTEPE3NCa MarBHTHOTO nons npu
HepeKTIoUEHNX MATHUTA CIEKTPOMETpa, pasha £3%. 3apsl YCKOPCHHOTO Ty4Ka wsMepsIca wranEApoM Dapanes,
PACTIONOXKEHHBIM TIOCTE IOMHHOBOPHOTO IKpaHa. a '

TMonoxenue nyska Ha sxofe B YC KOHIPONUPOBANOCEH NKOMUHODOPHEIM JKPAHOM, 2 HA BBIXOAE — MONOCKOBLIMH
ABYXKOODAMHATHEIMY JATIHKAMH. ' '

Koutpons n ynpasneHue temneparypoit YC, narpysxu, BH-rpynmuposatens u pe3oHaTopos SLED ocymectan-
cs CHCTEMOii TepMocTabunusaunn. Pabounii xuanason TeMnepatyphl 25 + 40°C, TouHOCTR cTabHIH3AUNH TEMIEpa-
Typa 10.1°C '

IMepea npoBeeiMeM IKCIEPHMEHTOB Y C M BECh BOMHOBOIHBIA TPAKT € YMHOKHTENEM MOLIHOCTH 1A obesraxu-
Basus GBI NPOIPETHE B TEYEHHE TPEX CYTOK NpH Temmepatype = 230°C. Tlocne nporpesa u BU-TpeREpORKY B yC
6bL1 monyseH pabouuii BakyyM ~3:10° Topp. ’

3. Pe3yILTATDHI IKCIICPHMEHTOB ¢ KOPOTKHM CIyCTKOM

VCnoeus OpoBEACHUS HCIIBITAHMI:

® YACTOTA CNEAOBRHUA HMMIYILCOB F=5+50Im;
¢ HanpmKeHME Ha dlexTponuoi mymxke U =170 kB;

. & MMIOYIECHBIHE TOK MyIUKI Io =3 A;
¢ [UIHTENBHOCTS HMITYNIBCA TOKA T, =2 BC.

HpH TaKOH JUTHTENBHOCTH I10JIe HITYYSHHUS CIYCTKOB Majlo H HE OKa3bIBACT CYIIECTBEHHOr) BIUAHHMA Ha NpOoLCCcC

YCKOpEHNA, a yeKopsiomee noie B YC ONpelenieTcs TOILKO BXOIHON MOLIHOCTRIO TeHeparopa. B TakoM pexuMe -

MOKHO HONYYHTb MaKCHMANBLHLI TeMn yckopenus B YC M, clefoBaTenbHO, MAKCHMATEHYIO 3HEPTHIO YCKOPEHHOTO
y4Ka. ‘ - _ :

Tlo ¢opMe HMDyJbca OOCHE CHCTEMBI YMHOXCHHUS MOLIHOCTH (CM. pHc. 3} MeTogoM perpecc-aHann3a OBLIM
BEIYMCIeHH pafoyHe MapaMeTpsl pE3OHATOPOB

SLED: . - :
: PucoMW], (P, =50 MW, t,,.= 3 usec)
= 357 MW
e coficTeennas 106POTHOCTE 350 :
PE30HATOPOB Q¢ =17.58-10% T
o cobcTReHHOE BpEMS 300 T saraw
. . = . P - 4 s
PCE30HATOPOR 7y = 8.45 MKc; 250 : BLED ksl Py
¢ ko3 QHIMEHT CBA3N I\ B
pe30HaTOpOB p=82; 200(_ / 4 Q
¢ HarpyxXeHHOE BpeMi ' 1504 50 MW /oo Poteorn / \
pesonatopoB T, = 5 /(1+5) = 0.92 MKc; - 3BBMW o \
- . . 1 R
a TAKKe XapaKTCPHLIC BpEMCHA NEPEXOAHBIX 100 yivd i &-—‘
NpPOLIECCOB BXOAHOTO CHIHATA: ; 504 ,/ » - A
e 7, =0.02]1 MKC — XapaxTepHOE BpeMs C NS ———
0 7 — r
HAPACTAHWA - [IEPEIHEro PPOHT2  aM- 0.0 | 05 {0 15 20 25 30| |35 40
nn B1 eil B ;
HTYZbl TAJIAOMIEH BOTHEL 02 0245 097 317 32s  tlused
e 7, =0.044 Mx¢c — XxapaKkTepHOE BpeMA ‘ :
nepesopeTa ¢asw Ha 180° Puc, 3. DopMa HMITYJIECA TIOCAE CHCTEMB! YMHOKCHHA MOIIHOCTH.
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K HacTosAweMy BpeMeHy B peskume paloThbl ¢ MyYKOM Manoi JTHTEALHOCTH Ha BEIXOAC MEPBOH  YCKOPAROLLEH
CEKUHMK INONYdEH YCKOPEHHEIH MyHOK € YMCIOM SJNEKTPOHOB B MMITyARCE 2- 10" uacTull, JIOCTHCHYT CPEAHUil TEMII
yckopenus 35 MaB/m. Ilpu 3TOM MakcHMalbHas aMILIMTYA2 YCKOPSIOINETO MOJS B NEPBHIX AYeHKaX CeKIMH J0C-
turana sHayenus Gonee 50 MB/m. Yckoparoman cexuus paGorana ¢ wacToToi nosTopenus 5 ' (BeixonHas sHep-
rus >nextponos 106 MaB) ¢ ognum npoGoem 3a 40 MUHYT, a ¢ - 3acToToif moeTopenus 50 I'm (Bmixognas 3mep-
riuz 75 M:B} - 6@3 npo6oes. Ilpu pabote ¢ BU-rpynnuposaTeneM 3uepreTiyeckuil pasbpoc B myuke COCTABILLN

10.5 %.

4, Pe3ym>'ra'rbl H aHaIu3 :mcnepmuemon c JIAHHBIM CTYCTKOM

Llebio 3THX SKCHCPUMEHTOB 65110 nCnuTanKe YC B pexnMe, BmKon K paﬁoqemy B MPOEKTE YCKOPHTENA A
HUPEH [3], a HMEHHO: HIDKEKTHpYEMblil B Hee TOK JOJDKEH COCTABIATh He MeHee 1.5 A npu RauTensHocTH * 250 He.
Taxas JIMTENBHOCTS CTYCTKA YK CPAaBHUMA ¢ AIHTEISHOCTBIO pabodelt wactk BY nMnynsca. B atom pexnme YC
paGoTaeT ¢ CHIBbHOI HArPYIKOi TOKOM, YTO MPUBOJHT K 3aMETHOMY H3IMCHCHHIO yCKOpiomiero noas YC u xapakre-
PHCTHK YCKOPEHHOTO My4Ka. DTOT PEXHM XapaKTepeH A71a DOMYYeHHA MyYKOB ¢ OONBIIHM IHEPTOCONEPKAHHUEM,

Ycnobus NpoBeACHHA HCTILITAHHIL

# YACTOTA CNEIOBAHHS HMITYNBCOB F=1+5Tn
* HamNpsKeHHE Ha 3IEKTPOHHOH NyIKES U=170xB;

* HMNOYJLCHBIH TOK IYIIKH Ig =26 A;

* JIHTENBHOCTH HMITYECA TOKA 7, =310 He;

® BBLIXQJHAT MOIHOCTE KIHCTPOHA Py = 50 MBT,
e anurensHocTE BU-uMmyneca T = 3.6 MKc;
¢ BpeMq 10 nepcBopora dasel Ha 180° tigee = 2.83 Mxc.

B 3Toif ceprH 3KCOEPUMEHTOB, KPOME TOTO, M3MEPSIHCH CHIHANEL ¢ JaTYHKA HIMEDHTENS NARAMETPOB IMydKa
(VTIIT), ycTaHOBNEHHOTO Ha BRIXOAE MATHHTHOrO cnexTpoMeTpa. JlaTdaik mpeactasnan coGoil HaGop NpHeMHIKOB
3apaaa ¢ eMKocTEIo 5.8 B Kk AEIl U MO3BONAT H3MEPATE 3apaA ¢ Pa3peIleHHeM Mo suepriu =1.8 MaB.

B a1ux sxcnepuMeHTax MOIHOCTE Ha BU-rpynnuposarels He NOXABANack H Ha BXOA B YCKOPAIOIIYIO CEKLHIO 10~
CTYNaN HECTPYNIUPOBAHHELH CTYCTOK, [OITOMY YCKOpEHHEIT mydok mMen Gombumoi anepreTHueckuit pasdpoc. Ha
puc. 4 nokasas curdan ¢ UIIIT - 32BHCHMOCTE MIOTHOCTH HacTHIl OT SHCPI'PIH coorsercrammaﬂ MaKCHMyMY 3Hep-

rocoAepXaHua MyuKa.
MakcHMansHas SHEPIriA MEKTPOHOR

Pue =47 MW, 7, =0.31 psec IPP-32 {21.01.2000) B ycKopeHHOM myuxe 92 MaB, mumn-

MateHas -— 47 MaB, monunit 3apag-

o C=58nF u '_92 Me\) I_f\ nys-ka 1.52:107 KJIII (norHoe  uHC-
T - a0 wactin 9.52-10°7), aneproconepxa-
i mne myska 11.8 JIx.

Kpowme Toro, namepanca ypoaem, BY-
MOILIHOCTH, mocrynawlleifl B Harpysxky
OOCNe  YCKOpAwomeH cexmuu  (CM.
puc. 5) ¢ myuxoM H Ge3 Hero (TONCTHIE
4 auuuy), 3aect e MOKa3zaH CUTHAN HM-
pd Oyabca TOKA € DJNCKTPOHHON MylkH,
7 HOXYYEHHBIH ¢ TOMOUIBID PEIHCTHEHO-
ro JarTduKa. JTOT CHIHAN HECKOIEKO
— \- HCKaKeH PCAKTHBHBIM  CONPOTHBIC-

T -HueM camoro Jatduka. C ygeToM 3THX
40 50 60 70 80 20 100 .
. HCKaXKEHHI BHOHO, 9TO MMNYILRC TOKa
U[MeV] Oy HMEET IPAMOYTONBHYIO dopMy
¢ AnuTenbHocTeid  7Tp =310 He.

= 87 MeV

TN, =052x10" 71 Y
(1=048A) 71 U, =47 MeV
W, = 11.8 Joule

BEAM

/
/
!
I
/
]
/

dN/dE x 10™ partictes

| it

Puc. 4. Pacnipenenenne IWIOTHOCTH aCTHI B CTYCTKE B 3dBHCHMOCTH OT 3Hep-
THH. ‘
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Plosy MW, (Pyp = 47 MW, 1,=0.9A) (21.01.2000)
140 -Tﬁ
! , . 123 MW (beam "OFF")
120 290 Pus (MV] o WS . ' )
A - TN 80 MW (beam "ON")
100 - — o N
p 10 36 MW
g0 M- | . DO, Y SO
41 0o ’ 3 !' _..l.——" i - \1 i —
60 - '. N e
40 . | B, OO SO
T Tbelm= l
0 e
1Y UURVOR VPPN SIS S S SRR SR
350 35 ' 4.0 ' . 45

Puc. 5. BU-CHTHATH H2 BLIXOZ€ NIEpBOR CCKIMH TIPH RArpy3ke MYYKOM i 63 HETo H TOKOBLIH CHTHAT ¢ PEIUCTHBHOIO JaTIHKA.

VmeHbLIeH#e ypoBHsa BY-CHIrHaNa BLI3BAHO MOINOMIEHHEM TaCTH MOIIHOCTH B YC 3neKTPOHHEBIM My4KOM Ha €ro
YCKOPCHHE M HANHYIEM TONS H3YHERHI CAMOro CryCTKA.

TTpu n3eecTHOl dpopme BU-uMnynanca HA BXOAE B CEKUHMIO MOCHE CHCTCMBI YMHOKCHHA MOLIHOCTH H DapaMmer-
PaX CaMOIA CEKIIHH ¢ IOCTOSHHEIM HMIIEAHCOM PACTIPEACAEHAE AMILTHTYIIE! YCKOPRIOLIETo Mo3 B YC B paznuuHbie
MOMEHTEI BpEMEHH €CTE:

= z -az
Egen(z,t)— ZRsha"Po SLED t-— | e N
Vgr
rae Py geplt)= Pyppl0,t) — BY- MOMHOCTE HA BXOLE B YCupuz=20.
Ec/Ii ToK Ha BXOZJE B CEKIMI0 HMeeT GOPMY NPAMOYTONBHUKE € aMINUTYAOH Iy v amuTeIsRoCTRIO T, < Ty, TAC

T, — BpeMs 3aONHEHIT CEKLHH BY-MOMHOCTEI0, TO PacnpeieeHHe aMIUIMTY/AB! NOMA M3TYI€HHS CIYCTKA BROJb

YC B pasnHiHEIE MOMEHTHI BPEMEHH €CTh:

sin(—q—lj 0 TpH 1<t
Eb(z,t)=Rs,,Iu-——2—-~l—e_'M opH - O<z<(t-tb)-v ’

) “
-— -t _
2 1-e fod np (t-tb)vg <z<L=Tv,

rae f, —BpeMa Bxofa crycTka B YC; W dajosas NpoTHKERHOCTE CrYCTKA.
TlonHOE YCKOPSIOLIEE TOJIE €CTh CYMMA 3THX ABYX NO7ICH:
a _ E,lz,t)=E,,(z,t)-cos(©®)-E,(z,1),
rae ©- capur dasst BU-nions reHepaTopa OTHOCHTENEHO LIEHTPa CTYCTKA.
ByﬂeM CUYHUTATh, YTO NPH NPOACTS CEKIHIH C GoNBIIKM TpagucHTOM YCKOPAOLIEro 110714 YJaCTHIIEI B OCHOBHOM

gen

rpynmapytotca Bokpyr © = 0°. Ha prc. 5 TOHKHMH THHIAMH f10Ka3aHb! pACCHHTAHHEIC TAKUM CIIOCOBOM 32BHCHMO-
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.. 2
: cTit BY-MOIIHOCTH, HAYWEH B HAPY3KY [OCIE YCKOPAIOLIEH CCKLHK ¢ MY4KOM H 6e3 mwero P, - (:) = %ﬂ_@’_o.,
a R:h

rac L — nnuHa CeKUHMH. QHCPFHJI, ﬂaﬁupaemasl ycxopﬂewmu gacTHUell B 3aBUCHMOCTH OT BpeMEHH BICTa, CCTB.

J-E,a,(z,t)dz

, Ha puc. 6 u306pakeHa 3aBHCHMOCTE BRIXOAHO[ 3HEPrHM HacTHIl OT BPEMCHH BICTA.
! COOTBETCTBYeT ~HeHarpykeHHoil myuxoM cextn (I =0), Cpennss — HACPYKEHHOR MyTKOM ¥YC npu nponere

nepBoit CeKIHH, 3 HIKHAA — IPH NPONIeTe MepBoii 1 BTOPOM Cexiluit (HanoMHuM, YTO BO BTOpYHO cekuuto BYU-Morm-
HOCTb HE HOZAETCA).

Bepxpag xpHBad

Pue =47 MW, 1,=09A, 7, =031 psec (21.01 2000)
2 ' U, = 107 MeV (beam "OFF"
< | U=92MeV I B [ ( )
= P B L
2 4, 3 o B O : U=96 MeV
/‘f H .4 P
I‘ _ T NS usTaMey
I : G RNEA NG |
B after 1 Sectlon (beam “ON") /\ < b
H U - 4 e U =57 MeV
F ‘ after 2 Sectlon (beam "ON") : S
i . 40
H
|
| 1 2 1, 0.31 psec
s
I o
i 34 a5 386 az 38 38

. 40
t[psed)

Puc. 6. 3aBHCHMOCTE BHIXOAHOH JHEPIHH 4aCTHU OT BPEMEHH BIETA.

U3 5KCNEPUMEHTANEHBIX 3aBHCHMOCTEH BEIXOIHOH MOIIHOCTH C HAarpyXcHHOH M HeHarpykeHHolt mydkom YC
(cM. pHC. 5) MOXHO BHIENHTH 33BHCHMOCTE OT BPEMCHM [IOJA H3TYYCHMA CAMOTO CIYCTKA HA BLIXOAC nepBoit

CEKIINH

)= 2R o 'L\/P Load (beam " OFF" )8~ PLoad(beam" ON" J1G )]
AHaTHTHUYECCKH pacnpeneyicHue AMILTHTYABI I10JIA HINYICHHA CrycTKa B paSJ“‘I'-IHLIe MOMEHTEI BPEMCHH pH ﬂpOJlCTe
CEKLHMHU CTYCTKA NPEMOYIOBHOM (HOPMEI ATHTENBHOCTHIO 7, H aMIUIMTYAOH [o Ha BRIXOAC NEPBOH CEKIMM 3AMHUCEL-

BacTCA Kak:

0 0<t<t,
-

f (Y |l-e ™, t, <E<t,+Ty
| sin -:2- = )
J Eb(L,t)=RshIQ‘T'4l—e fos -l1+e Fou 3 tb+fb<t<tb+Tf f
| (_J =

2 e fod 'e‘a.L, tb+Tf <t<tb+7b+Tf

0 t+7, +Tp <t
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Ha PHC, 7 HSOﬁp&)KEHBl AKCNCPHMCHTANLHAA K PACYCTHAA 3aBHCHMOCTH NONA H3TYICHHA NTyHKa HA BHIXQOAC HCpBOﬁ

YCKOPAIOWEH CEKLIHM,
- AE L [MVIM] P =47 MW, I,=08A  (21.01.2000)
10 N, =1.745x 10"
8 e SV R B ..... W
W, 5., = 26.1 Joule
6+ -
W, ... = 23.0 Joule
4
2 \\
’ *| 1= 0.31 psec i
2 ——— = .
3.50 3.75 400 4.25 450

t[usec]

Pac. 7. AMIIuTYNA MONA HITYHEHNA My9Ka Ha BEIXOJC Heppoit YC.

‘CpasHesue npOBOAMNOCE HHTETPATLHO, T.€. CPABHHBATHCH HHTEIPATH IO BPEMCHH OT JKCIEPMMEHTATBHO!

KPHBOi:
Lo L . fbﬂ.'b . o 1,47, sin (3] _
Int) = JAEb(t)dr= jAE,,(t)dt M OT PacHCTHOH; Inty = I Ey(Lt)dt= RMQ.__W_.._. (1..3'“'-’-),
0 ty 1, -
2

3aeck O = Iy 7, — MDOXHEI 3apAg CTYCTKA.
IIpupaBHHBaX 3TH HHTETPANE! H YIHTHBAT MAKCHMANBHYIO SHEPTHIO, W3Mepennyto HITIT (U, = 92 MaB), moxuo

BEIMHCIHTE: o
* aMIuTyRy BxogHoit BY-momnoctn Pyp =47 MB1,
¢ HMIYNBCHEIH TOK MydKa _ Iy =09A,

* MOMHLIH 3apAN YCKOPEHHOro B epRoi cexiud nyyka O =1, -7, =2.8- 107 Kn,
© # MOJIHOE YHCHO YaCTHL B HMITYIBCE N, =Q/e=175 10,

¢ JHCProCOACPIKAHME IIY4KA [I0CHE IPONCTa HCPBOI‘:I CCKLIH
ot 14T, 1+,

1y
Wisee. = j Uy (PINP'IDrt)dNe(t)=? _‘.Ul (Pop Lo, 1)dt =26.1 Jlx,
ty Ty
tze U, (Ppp, 1o, 1) — 338BUCHMOCTD OT BDEMEHH BIIETA SHEPTHM, HAGPAHHOI ITyYKOM YCKOPERHA B EPBOH CEKITHH,
* 3HCprocoJepaiue MyuKa HocHe IPOIeTa BTOpoit (Re 3amonHensoi BU-MOMHOCTSI0) CeKIIHH, IPH YCIOBHY,

9TO Iy4OK IpONeTaeT ee Oe3 noteps
fb"'fb

Wasec. = _éo_ IUZ (Pm.rp,lo.t)d!= 23 IIx,

)
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rne U, (Pmp,lo‘,t)= UI(P,NP,Z -Io,t) — 3aBHCHMOCTE OT BPEMEHH BICTA SHEPIHH, HaOPaHHOMN MyHKOM HOCNE YCKO-

PEHHA B NEPBOH CEKLMH H NPONIETE He 3aM0NHEHHOH BU-MOHOCTEIO BTOpOH CEKLMH.
HamepeHuslfi uMOYIBCHBIH TOK 3nekTpoHHOH nymke— I- =2.6 A, 4TO npH JIHTENBHOCTH HMAynbca
: ¢

r, = 310 HC COOTBETCTBYET YHCMY SNEKTPOHOB B MMIynbce N, = 5.2.10'. PaccymTaHHOE YMCIO YACTHIL NOCAE YC-

KopeHus B nepBoii cekunu N, = 1.75-10"2. Taxum ofpasoM, = 66% 9acTHLl TEPAETCA B ITOM IKCICPHMEHTE HI-32
* peIkaioYeHHOro BU-rpynnuposarens. Ha HITII, ycTaHOoBNEHHOM IOCHE BTOPOIi CEKLMK, GBLIO M3MEPEHO YHCIIO Yac-
il B uMyasce N, =0.95- 10'?, T.c. npUMEpHO MONOBHHA YCKOPEHHOTO MYYKa TEPAETCS BO BTOPOH CEKUUH. Hpr-

YUHEI 3THX [IO0TEPH B HACTOALICE BPEMA BHUICHAIOTCAL

JaxiucHHe

ITpobeacHHEE HCTIBITANMA NOKA3ATH, YTO YCKOPRIOUME CEKUKH, BEIIOTHEHHEIE N0 pa3paboTaHHO| M peaNH30BaH-
Hoit B MSI® TeXHOMOTHHM, 06MaAK0T BHICOKOH EKTPHYECKO MPOUYHOCTBIO — yCKopstomue nons B YC aocturanm
snavennit Gonee 50 MB/M (cpeanuii TeMn yckoperus — 1o 35 M3B/M), uto nipessiitaeT TpeGyeMbie NPOCKTHBIE Na-

pameTpsl yckopsiounx ceuuii gopumkexropa BIIIII-5 . _
HMcpiTanus ¢ JIMHHEIM CIYCTKOM J0KAa3aTH BO3MOXKHOCTs PaGoThl CeKumM npu GONBIIOH HATPY3KE TOKOM JUIS

NOTY4EHHA MY4KOB ¢ GOIBIIOH MOLIHOCTBIO, TRKHX KaK B IPOCKTE YCKOPHTEIA UL HPEH [3].
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