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TOMCKOI'O OPJEHA TPYIOBOIO KPACHOI'O 3HAMEHH ITOJIMTEXHUYECKOI' O
NHCTUTYTA umenn C. M. KHPOBA

Tom 156 1969

CUCTEMA MHAUWKAUWHKU NMYYKA U HU3JYHEHHUSA
B CHHXPOTPOHE HA 300 M3s

B. II. AHOXHH, JI. T'. KOCHILIbIH

Jlas ocyliecTBaeHHsl 3amycKa YCKOpPUTeJAsl M HAcCTPOHKH ero Ha OMNTH-
MaJbHBIH peKUM paGoThl HEOOXOAHMO HMeTb YCTPOICTBA HHAMKAILUU MOJIO-
JKeHHusi M HHTEHCHBHOCTH NyykKa KaK Ha mnepBblX 000pOoTax B BaKYYMHOI
Kamepe, TaK H B TeueHHe Bcero IHK/JAa yckKopeHus. CucremMa HHAMKALMH
371eKTpoHHOro cuHxporpoHa Ha 300 Mss nosnkHa obecnedyuTb B MOMEHT
AHKEeKILHH:

|. Bo3aMOKHOCTb HACTPOHKH MOMEHTA M Yr/ja MHXKEKIHH MyyKa HHIKek-
THPYEMBbIX 3JEeKTPOHOB M BHM3yaJbHOrO HaO/IOAEHHS MOJOKEeHHs U (OpMLI
Nyyka B KaMmMepe YCKODHUTeJ.

2. M3mepenue TOKa myuykKa 3/JEKTPOHOB, BBeJEHHBbIX B KaMepy CHH-
XpPOTpOHa.

3. BoaMOXKHOCTD HCCIEe10BaHHSI MIHOBEHHOH OPOHUTBHI 3JEKTPOHOB.

4. M3Mepenue ToKa Nyyka 3JeKTPOHOB B TpPaKTe HHIKEKILHH.

Bce sneMeHTBHl CHCTEMbl HHAMKAUUH CJedaHbl TMOABUKHBIMH M MOTYT
voupatbcss B naTpyOKH BaKyyMHOH Kamepol. Pa3meleHue 3/71eMeHTOB Cii-
CTeMBl HHIAHKALMH B KaMepe CHHXPOTpPOHA MOKazaHO Ha puc. 1.

Jl71s BBIMOIHEHUS] NEepeyuC/JeHHBbIX BblUle 3ajau HCMNOJAb3YIOTCS Clie-
JyIOLlHe YCTPOHCTBA MHAMKALIMH:

1. ITpospaunbie ¢ayopecuupylouiMe CeTKH H3 JaTyHH C pasmepamii
(36-102) mm?, noxpwithie JioMuHOGOPOM B—3 ¢ GosbiiuM BpeMeHeM moc-
Jge cpeveHus. Ilpospaunocts cetok ~50%. ITomGop MoMmMeHTa M yraa HH-
JKEKIIMH 3JIETPOHCOB METOAOM HMCKJIOUEHHS CBOOOAHBIX KOJeOaHUN ONHCaH
B [1]. YcraHoBieHue MOMeHTa HWHIKEKIHH OCYLIeCTBJsioch cetkamu I, 11,
yrjla  MHXKeKUHH — ceTkoit V. JIJuTeNbHOCTh HUMIyJAbCA  HHAKSKILNII
0,1—0,3 mkcex ycraHaB/aHBajach reHepaToOpoM OTCeUKH [2], yTo maBaJjio
BO3MOJKHOCTb paboTaTh € NY4YKOM pasMepoM ~ 1 cm mo paauycy.

2. ToxoBble hJaXKu ¢ pajuanbHbiM padmepoM 80 amm, BbicOTOI 36 1,
M3rOTOBJIEHHbIe M3 MeAu (JaaTyHu) TOMMHON 1 mm. Jlanuble drakki
IICMO/Ib30BAIHCh M JIJISl MPOBEIIUBAHUS OPOMUT 3JEKTPOHOB.

3. TeneBnle daaxkku pasmepamu 36 mm no Beptukaau u 30 mu 10
pajanycy, M3roTOBJI€HHEIE M3 JIATYHH TOJMILMHOH 1 mm. Paaxkku 3jaeKTDHUe-
CKH COeJMHEeHbl CC CJIOeM KaMephl.

Hauboree yno6ubiMu B pabore ciaeaveT MPH3HATH CETKH, C MOMOLLBIG
KOTOPBIX MOXKHO HE€ TOJbKO HACTPAHUBATb MOMEHT I YroJl MHXKEKIHH, HO
1 ObICTPO ONDeessiT> TPAEKTOPHH ABHIKENHS 3JEKTPOHOB Ha MEPBBIX 000-
porax. Hcrnosb3ys ykasanmble ycTpoHCTBa, yAaJochb TO MYYKy Momo6pats
napaMeTpbl CHCTEMbl HHXKEKIHH, KOPPEKIHH MarHUTHOTO MOJsi CHHXPOTPOHA
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¥ OCYLLeCTBUTb JOCTATOYHO CTAOHIbHBIH KBa3HuOETATPOHHBLIH  PEKHUM
VCKODEEN .

4. iamepenue TOKa MyyKa 3/JE€KTPOHOB B TPAKTE HMHIKEKIIHH OCVIIeCTB-
JiSlJIOCh IuJauHApoM ®apajges U MATHUTEBIM JaTYMKOM TOKa C (DEPPHTOBbLIM
cepaeyHukoM. IIpuHOMOBL AeACTBHS M KOHCTPYKUHMH MArHHTHBIX AaTUMKOB
TOKa U3BeCTHbl. B KauyecTBe cepJeUYHHKA MArHUTHOINO JaTYMKa TOKAa HCHOJIb-
syeM Qepput ®--250 ¢ pasMepaMu: LUVTPCHuHIT AMaNeTp KCIbLa &) M,

Cemua il Kpucmann Toxo8oid pn. 2

Cemka IV

TexeBou @n.

Cemxa ¥

CbemoBod

Cemxa VI

Cemka ¥il

ToxoBwi /j_

Toxobwia qn. 3
Puc. 1. Pasmelienne 3/71eMeHTOB CHCTEMBbI HHAMKAllHg B Kamepe CHHXPOTpPOHA
HapyXkHblii — 70 mm u TonuuHa 10 mMm. Aneprypa narunka < = 44 un.

Hnst npepoTBpaliieHust nonajaHus Ha AaTUYUK JEKTPOHOB IydyKa OH 3aKJIO-
yeH B JaTyHHbIH 3KpaH. [lapameTpsl JaTuuMKa: UYHCIO BUTKOB OOMOTKIL
w=210, wyHTUpyloulee conpoTtusienue R, =1100 om, kpyTusHa xapax-
trepucTuku S=3,85 mg/ma. Cnam NJOCKOH 4acTH MMMYJbca TOKa AATYMKA,
MpH | IJIUTEJbHOCTH UMIyJbca 7 mKcek coctaBasier 259 [lapamerpol aart-
UHKA TO3BOJISIIOT MPOU3BOAUTbL M3MepeHHe BeJHUYHHbl TOKa nyuka or 10 ma
q0 10 a. IlpaBu/ibHOCTD NMOKAa3aHUH MArHUTHOrO JAaTYHKa TOKa Oblia mpo-
BepeHa ¢ momolblo uuauHapa Papanes.

”HII,HKauHﬂ HAJHWYUSA YCKOPEHHSA B CHHXPOTPOHE

Heob6xopumocTs naHHOH wuHAMKauuu (6yaeM Ha3blBaThb ee «cxema
¢ KpHCTaJda0M») Oblia 00ycJaoB/aeHAa TPYAHOCTAMH, BO3HUKIIMMH MPH 3aly-
cke yckoputedst. OCHOBHbIM Ha3HaUYeHHEM JaHHOIO YCTPOMCTBA SBJSJIOCDH
HCC/le0BaHue YCKOPeHHsl B HavaJse IIMKJ1a, HO OHO TakKiKe TIO3BOJNJIO Ha-
Oa101aTh H3JyueHHE B Te€UYCHHe BCero LHkKaa yckopeHust. OCHOBHBIM 3J€MEH-
ToM uHAHKatopa sBasercs Kpucranana Nal(Tl) (unau cruabbena), AauTenb-
HOCTb CBETOBOH BCIBILIKH KOoTOporo cocrasiser 5-10 —3 cex. [Ipu sHepruu
HH2KEKTHpYyeMbIX 3JeKTpoHoB W, = 260 k38 Bpemsi onHoro obopora 3JeKt-
poHoB paBHO 3,78 + 10 3 cex. Takum oGpa3oMm, KpPUCTaJNJ MO3BOJSIET ITIPO-
CMOTpPeTb OTJeJbHO CBETOBbI€ BCIIBIIIKH OT 3/JeKTPOHOB, MOMABIIHX HA KpH-
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cTaji1, ¢ paguuued Bo Bpemenu 51078 cex, T. e. MOXKHO pasaenuTb 060poO-
Thl 3JIEKTPOHOB B YCKOpHUTeJe.

Kpucrann, ycraHoBJeHHbIH B naTpyOke BaKyyMHOH KaMepbl yCKOpHTE-
as (puc. 1), moMelneH B AKOpaJIOMHHHEBBI 3KpaH ToamuHol 2 mm. O7-
KpbiTa JIMIIb TOPLEBasl 4yacTb ero. DJeKTPOHbI, Bblafalollue U3 YCKOPEeHH,
nmorubarT Ha CTEHKax KaMepbl, a CJeJ0BaTe/lbHO, MONalaloT H Ha KPUCTaJJI.
CBeroBas BCHbillIKa, BO3HUKAIOUlAasi B KPHUCTaJJe Mpu MOMNaJaHUU Ha HEro
3J€KTPOHOB, uepe3 CBETOBOJ TNonajaer Ha (POTOJEKTPOHHBII YMHOKHTEb
®IY-116. Ins noBbllI€HHs YCUJIEHHUsS CUNHAJ/Jda HCMoJb3yeM (opcupoBan-
HbI pexuMm nutanusi ¢ay [3].

R MOMEHT HHJKEKIMH CHIHaJ ¢ KpHcTadiaa u ¢ (ay 6o/abwoi. YUrtoow
usbexaTb 3ITO, HUCHONb3yeM MMIYJAbCHOE NHTaHHe MoayJasaTopa ¢y,
C TMOMOIILbI0 KOTOPOro (OTO3JEeKTPOHHBIH YMHOXKHUTE/Ib 3alHpaeTcss Ha Bpe-
MA HHKeKIud- [Ipu BeIOpaHHOM pekuMe NUTaHusA (3y UMOYJAbC 3anHUpalo-
1ero HanpsizkeHust ¢ aMnauTyaoi 200 6 u peryaupyeMod QJIHTENBbHOCTLIO
JIOCTATOUHO HaJeXHO OTKJAYasa ¢y Ha MOMeHT MHXKekuuu. Ilpu Bnycke
B KaMmepy yCKOpHUTesJs OOJbLIOTO TOKA HHIKEKIHH JJIsI TOJHOTO OTKJoYe-
Huda (pay HeoOXOAUMO MOBHIIIATHL 3amHparolllee HamnpsizKeHHe.

Jas mHAMKAOUH HAJUYMs YCKOPeHUs] B CHHXPOTPOHE HCIOJb30BaJlach,
KpoMe TOro, 6GeTaTpoHHAasi MHIIeHb (B-MHLIeHb). B-MHLIEHb YCTAHOBJEHA
B natpybke KaMmepbl CHHXPO-
TpOHA ¢ BHYTPeHHEH CTOPOHULI
op6utel. OnTUMaJbHBI pa-
JUYC YCTAHOBKH ee —Ha rpa-
Hule paboueld 30HBI MArHUT-
HOTO 1O0JIs1 CHHXpoTpoHa. Mu-
[IeHb IpeACTaBJsgeT « coOO0N
(aakoK H3 MeqH TOJILIMHOI
Il mm ¢ paamanbHbiM pa3Mme-
pom 40 mm M BepTHKAJIbHBIM
— 33 mm. BuyTpeHHmit Ko-
Helw ¢aaxka ( ~ 10 mm)
OTOTHYT TOJA yrJaoM 45° OTHO-
CUTEeJIbHO  pajuaJbHOH ocH
€ro M MOKPHIT JIOMHHODOPOM
(CaWOQOy). dt0 naet BO3ZMON-
HOCTb HaO0JI04aTh C B-Mulle-
HM KakK TOKOBOH CcHIHaJ, Tak

p 0 I CHUI'HaJ CBETOBOH BCHBIIIKII
ue. 2. OcunanorpaMmbl. UMNVILCOB KBa3uGeTaTpou- g B-MHILIEHH C [OMOIILBIO
HOTO pezkuMa YCKOpPeHHsi (BepXHHH MMOyJanLC — ¢ To- -
KOBOH [-MHILIEHHM, HHMKHHA HMIYJIbC — CO  CXeMbl CHGTEMDI «CBGUTOBOII'Q)S)»

C KPHCTAJIOM (puc. 1). TokoBBHIH curhHana c

B-MHILIEHH MaJ, NpocMaTpH-

BaeTcsl INPH  yAOBJETBOPH-
TEJIbHO HACTPOEHHOM KBAa3HOETATPOHHOM peKHMEe YCKOPEHHS M CJAYKHT
A5 KOHTPOJIsi HOPMaJbHOH paboTbl BceX «cHCTeM  yckopurenas. Puay-
opecuupymoouas p-Muilenb ¢ Gy asasgercs 6ojee UYBCTBUTENbHBIM YCTPOii-
CTBOM. B KauecTBe ycu/auTessi CHTHaJ/Ja BHadaJje HcnoJdb3oBatu PIY-19M
C KaToJAHBIM NOBTOpHTesneM. B Hacrosiuee BpeMs yCTaHOBJCH (o/iee MOIL-
HBIH ycuauTeap — PIY-11B6. :

Ha puc. 2 nokasanbl oCHUIJOrpaMMbl HMIYJbCOB KBa3uOETATPOHHOIO
pexkuMa YCKOpPeHHs ¢ TOKOBOH B-MHIIEHHM H CO CXeMbl ¢ KPHCTAJJIOM
(HUZKHUH HMIYJbC).

®sy B cxeMe ¢ KPHUCTAJJIOM OTKPbIBA€TCs B MOMEHT OKOHUAHHS HM-
MyJbCa HHKEKIHH (Ha OCHMJJIOTpaMMe NPOCMAaTPHBAIOTCS 3aaHMH (DpOHT
MMIYyJIbCa MHXKEKUMH M KBAa3HWOETATPOHHBIH HMMNyJbc). JIJHTENbHOCTH KBa-
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3U0ETaTPOHHOTO pexKHUMa YCKOPeHHUs cocTaBgasieT ~ 3,50 wmxcek. ToKoBas
p-MHILIEHb JaeT MMIYJbC TOKA 3JEKTPOHOB, 3aXBauyeHHbIX B KBaszuOeraT-
DOHHBIH pexkuM yckopedusa. Ha puc. 3 mokazaHbl ocHuIIOrpaMMbl UMIYJIb-
ca ¢ B-MHIIEHH ¢ P3y (BepXHHH HMIYJIbC) MU CO CXeMbl C KpHUCTAJ/I0M (rep-
BbIH NHK — MOMEHT HHXKEKILHMH, IOCJAEIHHH — KBA3UOETATPOHHBIH HMIIYJbC,
¢3y paboraetr C 3anupaHuem).

Puc. 3. Ocuu/iorpaMMbl HMIYJIbCOB KBAa3HOETATPOHHOTO pexKHUMA YCKOpeHHs (Bepx-
Ui UMIysabe — ¢ B-mutienu ¢ PIY-11B, HUKHHE HMIOYJIbC — CO CXEMbI C KpPHCTaJ-
JI0M)

B 3akisioueHHe OTMeTHM, 4YTO CXeMa ¢ KPHUCTAMJIOM H B-MHULIEH)
c O®IV-11b obecneunsn HageKHYIO HHAMKALHIO HAJHUHS YCKOPEHHUST Mp!il
3anycke CHHXPOTpPoHa B CHHXpodasoTpoHHOM pexkume (na 4 Mas). Ilpu
3anmycke CHHXpPOTpPOHAa A0 HOMHUHaAbHOH 3Hepruu 300 M3ss wHAMKAUMS Ha-
JUUUA YCKOPEHHSl OCYLIECTB/S/aCh CXeMOH C KPHCTAMJIOM H CUETUHMKOM
[eiirepa Tuna MC-4.

JIUTEPATYPA

1. C6opHuk crareii YCKOpHTeab 3/71eKTpoHOB Ha 680 Ms3B. [ocatomusmar, Mocksa,
1962.

2. JI. U. Muunenko,B. Il. Anoxun IIT3D, Ne 3, 88, 1962.

3. O. M. KoBpuxHbx, O. b. Jlukun, II. A. Amnoasckuin. IITI, 6, 69,
1960.



