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np~ pean~3a~~~ npeAnomeH~R no YCKOpeH~~ RAep B C1HXPO$a3o
TpOHe/l/ noTpe6osanocb p~cw~peH~e A~ana3oHa nepecTpJAK~ 4acToT~ 
BbiCOK04aCTOTHOA YCKOpfmll.!eA C~CTeMbl, a C BBOAOM B 3K :nnyaTa~~~ 
~HmeKTOpa nY-20 /Ha 3Hepr~~ 20 M3B Anfl npOTOHOB ~ 5 M3B/HyKnOH 
AnR nerK~X RAep/ ~ ysen~4eH~e aMnn~TYAbl YCKOP.FI~lllero Hanp.FimeH~fl. 
3TO np~seno K He06XOA~MOCT~ peKOHCTpyK~~~ YCKOP.FI~llle ~ C~CTeMbl, 

1. AMnn~TYAA YCKOPR~mErO HAnPRmEH~R 

B Ka4eCTBe ycKOP.FI~lllero 3neMeHTa cnymVIT 11nponeTHbli:1 11 3neKTPOA, 
pa3MellleHH~A B OAHOM ~3 np.FIMOn~HeAH~X y4aCTKOB BaKyy~HOA KaMep~ 
C~HXPO$a30TPOHa, $opM~posaH~e o6nacT~ ¢a30BOA YCTOA4~BOCTV1 Ha-
4~HaeTC.FI c HeKoToporo M~H~ManbHoro 3Ha4eHV1fl aMnn~TYQ~ B4 HanpR
meH~R Ha 3neKTPOAe U 3 min , onpeAenneMoro napaMeTpaM~ ycKop~Ten.FI 
B COOTBeTCTB~VI C COOTHOWeH~eM 

u . 
3min 

Po TIB 

f3 
2 sin1rq

n 

(B) ' /1/ 

rAe PO- paA~YC KPV1B~3H~ ~eHTpanbHOA op6~T~ B 3neKTPOMarH~Te 
~CKOP~TenR, paBH~A 28 M; n - nep~MeTp op6~T~, paBHbA 208 M; 
B- CKOPOCTb HapaCTaH~fl ~HAYK~~VI BeAYlllero MarH~THOrO non.FI, co
CTaBnfl~llla.FI B Ha4ane ycKopeH~fl 0,356 T/c; q - KpaTHCCTb ycKope
H~fl; f 3 - An~Ha ycKopR~lllero 3neKTPOAa no HanpasneH~~ AB~meH~.FI 
ny4Ka, pasHaR 6,1 M, 

PaA~anbH~A nonypa3Mep o6nacT~ $a3osoA ycToA4~BO<TV1 ~Rmax AnR 
Ha4anbHoro y4aCTKa ycKopeHVIR 4acT~~ nocne ~HmeK~~~ onpeAen.ReTC.FI 
~3 B~pameH~fl 

n rz ~R "' - j2l_ .. tnax 2rr A /2/ 

rAe Z/A - OTHOWeH~e 3aP.FIAa 4aCT~~bl B eA~H~~ax 3neHeHTapHOIO 
3apRAa K MaCCOBOMY 4~cny; a - K03$¢~~~eHT paCW~peHII.FI op6vtT, 
paBHbiA 2, 56; W iH - KVIHeTvt4eCKa.FI 3Hepr~fl VIHmeKTvtpyt:MbiX 4aCTVI~, 
npvtXOARllla.FIC.FI Ha OA~H HyKnoH; ¢ 8 - paBHOBeCHafl $a3a 

Ha pvtc. 1 npeACTasneHbJ pe3ynbTaTbl pac4eTa 3aBvtCVIIIOCTVi paAvtanb
Horo nonypa3Mepa o6naCTVI YCTOA4vtBOCTVI OT aMnnvtTYA~ U3 AnR Ha-
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PHc,l, 3aBHCHMOCTb PaAHaiTbHoro 
rronypasMepa o6naCTH yCTOHqHBOCTH 
L'iR max OT aMrrnHTYAhl Bl! HarrpHJKeHHH 
Ha yCKOpfliD~eM 3neKTPOAe U3 Ha 
HaqanbHOM yqacTKe ycKopeHHH rrpoTo

HOB I KpHBble 11 I 11 I H HAep I KpHBbie 
11 211 1 rrpH pasnHqHbJX KpaTHOCTHX 

q = 1+3, 

4ailbHoro y4acTKa ycKopeHI1R npoTOHOB IKPI1Bble "1 11
, Z/A = 1; Wm = 

= 2 0 M3BI 11 RAeP I KPI1Bble "2 11
, Z/ A = 0, 5; W iH = 5 M3BIHyKnoHI 

np11 pa3Il114Hb1X KpaTHOCTRX q = 1 +3, ~13 p11CYHKa CileAyeT, 4TO Hai160-
nee 3aMeTHOe CHI1~eHI1e U3 np11 OAHOM 11 TOM ~e 3Ha4eH1111 1'1RmaxHa6Il~
AaeTCR np11 nepeXOAe OT nepBOH KpaTHOCTI1 KO BTOPOH. 

2. KPATHOCTb YCKOPEHH~ 

nepeCTPOHKa 4aCTOTbl B4 HanpR~eHI1R Ha yCKOPR~~eM 3IleKTPOAe, 
cny~a~eM e Ka4eCTBe eMKOCTI1 napanneilbHoro Kone6aTeilbHoro KOHTypa 

MO~Horo BbiXOAHOrO KaCKaAa YCKOpR~~eH CI1CTeMbl, 06ecne411BaeTCR 
113MeHeH11eM 11HAYKT11BHOCTI1 np11 nOAMarHI1411BaHI111 ~eppi1TOBOrO cepAe4-

HI1Ka. Tpe6yeMaR eeni1411Ha 11HAYKTI1BHOCTI1 11 npeAeilbl ee 113MeHeHI1R 

L = 

''""'...,,..,,..~111 OlJ ,..,-..,.....,..LJ,.....IIInUIAOl• 
··----···-··· ---···---· 

1 
417 2q 2 f2 c 

0 

131 

rAe fo - 4aCTOTa o6pa~eHI1R ny4Ka 4aCTI1~, 113MeHR~~aRCR B CI1HXpo
~a30TPOHe e A11ana3oHe 10,15+1 ,441 Mr~ ~ 1;C - cyMMapHaR eMKOCTb 

KOHTypa, paBHaR 1 ,3 H~ 11 BKI1~4a~aR B ce6R eMKOCTb 3IleKTPOAa 
11050 n~l. eMKOCTb 113Mepi1TeilbHbiX eMKOCTHbiX Aei111TeneH 1150 n~l 
11 napa311THY~ eMKOCTb MOHTa~a 1100 n$1, 

06DeM Oeppi1Ta v~, Heo6XOA11MbiH AilR peai1113a~l111 Tpe6yeMOH 11H
AYKTI1BHOCTI1, onpeAeilReTCR Ha OCHOBaHI111 COOTHOWeH11R /a/ 

141 

rAe ~ - OTHOCI1TeilbHaR MarHI1THaR npOHI1~aeMOCTb ~eppi1Ta, 3aBI1CR~aR 

He TOilbKO oT noAMarH11411BaHI1R, HO 11 OT nepeMeHHOH 11HAYK~I111 B_ IT I; 
~O - MarHI1THaR nOCTORHHaR, paBHaR 417 .lQ-? fHIM. 

np11 3aAaHHbiX 3Ha4eH11RX eMKOCTI1 KOHTypa 11 aMni111TYAb1 HanpR~e
HI1R o6DeM ~epp11Ta onpeAenReTcR ero napaMeTpaMI1. Beni1411Ha 11HAYK
~1111 orpaHI1411BaeTCR HeKOTOPbiM npeAeilOM, xapaKTepHbiM AilR Ka~AOH 
MapKI1 ~eppi1Ta, npeBbiWeHI1e KOToporo eeAeT K pa3pyweH11~ nocneAHero. 

2 
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MarHI1THaR npoHI1~aeMOCTb Bbl611paeTCR c y4eToM o6ecne4eHI1R Tpe6ye
Moro nepeKpbiTI1R KOHTypa no 4aCTOTe, 

HHAYKT11BHOCTb KaTyWKI1 C ~eppi1TOBbiM cepAe4HI1KOM, BKI1~4eHHOH 

B KOne6aTeilbHbiH KOHTyp, MO~HO npeACTaBI1Tb B B11Ae 

151 

rAe ~ 1 11 L tiJo - COOTBeTCTBeHHO Ha4ailbHaR OTHOCI1TeilbHaR npOHI1~ae
MOCTb ~epp11Ta 11 11HAYKTI1BHOCTb KaTyWKH np11 OTCYTCTBI111 noAMarHI1411-

BaHI1R 11 nepeMeHHOH I1HAYK~1111; Lpac - 11HAYKTI1BHOCTb pacceRHI1R, 
BKJ1~4a~aR B ce6R 11HAYKTI1BHOCTb KaTyWKI1 np11 nOilHOM nOAMarHI1411-
BaHI111 ~eppi1Ta (~ = l) 11 11HAYKT11BHOCTb MOHTa~a, 

HH~HRR pe3oHaHcHaR 4acToTa KOHTypa o6ecne411BaeTcR 11HAYKT11B
HOCTb~ KaTYWKI1 LHa 4 • np11 OTCYTCTBI111 nOAMarHI1411BaHI1R, Y411Tb1BaR, 

4To L¢
0 

» Lpac. 11 ~ Ha'l.l .» l, 113 I 51 11MeeM 

L 
~Ha'l. 

LHa'l."' ~ , 161 
't'V ~1 

rAe ~Ha4 ,- MarH11THaR npOHH~aeMOCTb ~eppHTa np11 Hai11141111 nepe
MeHHOH 11HAYK~1111 H OTCyTCTBI1H nOAMarHI1411BaH11R, 

BepXHRR 4aCTOTa, onpeAeilReMaR 11HAYKTI1BHOCTb~ LKOH' HMeeT 
MeCTO npH MaKCI1MailbHO AOCTI1~11MOM npaKTI14eCKI1 nOAMarHI1411BaHI111 
~eppi1Ta, 0rpaH114€H11eM CilY~HT np116I1H~€HI1e K HaCbl~eHI1~ ~~ ... 4+5 

. -- - . . 
ii~Fi i iQiliJnm~nnu\... t n IIU'-'Mdl MY1"tY1tsd•J"'t::l U IIUJIH rlUIJflAKa t UU ~/ CM/ , 

npH KOTOPOM AailbHeHWee nOAMarHI1411BaHH€ He npi1BOAI1T K 3aM€THOMY 
113MeHeHH~ ~· no3TOMY opl1eHTI1POB04Ho AilR eepxHeH 4acToTbl A11ana
soHa 11MeeM 

L .. 
3 + 4 L.~-. + L · 

KOH • ~ 
1 

't'o pac . 171 

H3 Bblpa~eHI1H 161 11 171 cneAyeT 

LKOH. Lpac. 
+---

LHa'l.l. 
181 

3 + 4 

~H8'1.1. 

nonaraR BKilaA o6011X 4IleHOB B npaBOH 4aCTI1 Bblpa~eHHR 181 OAHHa
KOBbiM, 113 3aAaHHoro nepeKpbiTHR no 4acToTe, paeHoro 10 

IL KoH/ L Ha 4 • = 0, 01 I, MO~Ho o~eHHTb nOPRAOK eenH4HH ~ Ha4 • H L pac.• 
T.e. 

~Ha'l • = 600 + 800 , 
191 

L pac. = 0,005 L Ha'l •• 
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Qepp~Tos~e Konb~a pa3MepoM /125x85x15/ MapK~ OKC-500 c Ha-
4anbHOH MarH~THO~ npoH~~aeMOCTb~ ~ 1~500, np~MeHeH~e KOTO~~~ AO
nycKaeTC~ s c~nbH~x nepeMeHH~x MarH~THWx non~x AO .0,1 T , 
no-B~A~MOMY, MOryT YAOBneTBOp~Tb o~eH04HO~ Ben~4~He ~ Ha 4 , ecn~ 
y4ecTb, 4TO c pocToM ~HAYK~~~ AO 0,08 T MarH~THa~ npoH~~~eMOCTb 
np~6n~3~TenbHO n~He~Ho Bo3pacTaeT B •1 ,5 pa3a c KPYT~3HO~ 
a~; as_ • 4 . 1 o3 1 /T, T. e. 

a~ 
~"'~1 +-·S as_ -

TaK KaK 

S 
w 
N 

/10/ 

/11/ 

rAe w - 4~cno s~TKOB KaTywK~; N - 4~cno napannenbH~x seTae~ 
~HAYKT~BHOCT~*; I_ - aMnn~TYAa TOKa B KOHType /A/; fee - An~Ha 
cpeAHeH c~noso~ n~H~~ s Qepp~TOBOM KOnb~e, pasHa~ 0,33 M. 

H3 s~pameH~~ /10/ ~ /11/ ~MeeM 

~1 
~ .. /12/ 

I_ w au 
1-11,--·-...;;.s;:_ 

0 fcp. N as_ 

Ha OCHOBaH~~ COOTHOWeH~~ /3/, /6/, /9/, /10/, /11/ ~ /4/ 
B Ta6n~~e npeACTaBneH~ pe3ynbTaT~ BW4~CneH~~ OCHOBH~X napaMeTpOB 
KOHTYPHO~ ~HAYKT~BHOCT~ np~ aMnn~TYAaX B4 Hanp~meH~~, AOCTaTo4-
H~X An~ nepeKp~T~~ o6naCTb~ YCT0~4~BOCT~ paA~anbHO~ anepTyp~ 

+50 CM B pem~MaX ycKopeH~~ ~Aep np~ pa3H~X KpaTHOCT~X q = 1+3. 
OTHoweH~e wiN = 1/2 /ABe OAHOB~TKOB~e KaTywK~, 4eT~pe ABYXB~T
KOB~e KaTyWK~ ~ T.A., BKn~4eHH~e napannenbHO/ np~H~TO ~3 C006-
pa~eH~~, 4To6~ ~HAYK~~~ B Qepp~Te He npes~wana 0,1 T. 

H3 Ta6n~~~ cneAyeT, 4To An~ pem~Ma ycKopeH~~ Ha 1-~ KpaTHo
CT~ ~HAYKT~BHOCTb KOHTypa nony4aeTC~ 04eHb rpOM03AKO~ ~ An~ 

ee pean~3a~~~ Tpe6yeTc~ 2,35 TOHH~ Qepp~Ta. An~ pem~Ma ycKopeH~~ 
Ha 3-~ KpaTHOCT~ B03H~Ka~T TeXH~4eCK~e TPYAHOCT~, CB~3aHH~e 

c pean~3a~~e~ 3aAaHHoro 4acToTHoro A~ana30Ha, ~~-3a Tpe6osaH~~ 
04eHb Mana~ Ben~4~H~ ~HAYKT~BHOCT~ pacce~H~~ /0,52 MKrH/, ecn~ 
y4eCTb, 4TO ~HAYKT~BHOCTb OAHOrO n~Wb BBOAa B BaKYYMHY~ KaMepy 
An~ noAa4~ B4 Hanp~meH~~ Ha ycKop~~~~~ 3neKTPOA pasHa 0,35 MKrH. 
H3 3T~x coo6pameH~~ sap~aHT ycKopeH~~ 4acT~~ B c~Hxpo¢a3oTpoHe 
B pem~Me 2-~ KpaTHOCT~ ~Bn~eTC~ onT~ManbH~M. 

*4T06~ ~36emaTb B~COK~X noTeH~~anoB Ha BXOAe ~ B~XOAe 06MOT
K~ nOAMarH~4~BaH~~, ~HAYKT~BHOCTb B~nonH~~T B B~Ae 4eTHOrO 4~c
na napannenbH~x seTae~ IN= 2; 4 ~ T.A./. 

4 

KpaTHOCTb 

Ha'lanbHaH -qacToTa /MfQ/ 

KoHe'l:HaH 'l:aCTOTa /MfQ/ 

L Ha'l /MKfH/ 

L pac /MKfH/ 

U 3 /KB/ 

I - Ha'l /A/ 

~ Ha'l 

S -Ha'l /T/ 

V tP /M3/ 

Macca ~eppHTa /Kr/ 

~CJIO ~eppHTOBb~ KOJieQ 

3. YCKOP~~~ CHCTEMA 

0,15 

1,44 

870 

4,35 

25 

31 

650 

0,038 

0,46 

2350 

4700 

Ta6nHQa 

2 3 

0,3 0,45 

2,88 4,32 

216 97 

1,08 0,52 

17 15 

42 55 

740 860 

0,059 0,09 

0,1 0,039 

510 200 

1020 400 

~1HTeHC~BHOCTb ny4Ka, 3aXBa4eHHOro B pem~M C~HXPOTPOHHOrO yc
KOpeH~~, B03pacTaeT C pOCTOM aMnn~TYA~ YCKOP~~~ero Hanp~meH~~ 
AO Tex nap, noKa cyMMapHa~ sen~4~Ha aMnn~TYA 6eTaTpoHH~x ~ 
C~HXPOTpOHH~X paA~anbH~X Kone6aH~~, paA~anbHOrO ~CKameH~~ op6~T~ 

~ OTKnOHeH~~ ny4Ka no paA~YCY ~3-3a OW~60K B 4aCTOTe YCKOp~~ero 
Hanp~meH~~ He cTaHeT co~3Mep~Mo~ c nonypa3MepoM paA~anbHO~ anep
TYP~ ycKop~Ten~. HeoAHOKpaTHO npoeeAeHH~e ~ccneAOBaH~~ yKa3~Ban~ 
Ha TO, 4TO pOCT ~HTeHC~BHOCT~ ny4Ka B C~HXpQ¢a30TPOHe npaKT~4e
CK~ npeKpa~aeTc~, KOrAa paA~anbH~~ nonypa3Mep o6nacT~ ycTo~4~
socT~ AOCT~raeT 35 CM. KaK cneAyeT ~3 P~C • 1, L\R max = 35 CM Ha 
Ha4anbHOM Y4aCTKe yCKOpeH~~ npOTOHOB B pem~Me 2-~ KpaTHOCT~ 

COOTBeTCTByeT aMnn~TyAa B4 Hanp~meH~~ Ha YCKOp~~eM 3neKTPOAe 
17 KB. 3Ta aMnn~TyAa ~ np~HRTa B Ka4eCTBe OAHOro ~3 OCHOBH~X 
napaMeTpOB. np~ 3TO~ aMnn~TYAe Ha Ha4anbHOM y4aCTKe YCKOpeH~~ 
~Aep o6nacTb YCT0~4~BOCT~ no4T~ nonHOCTb~ nepeKp~saeT paA~anbHY~ 
anepTypy ycKop~Ten~. TaK~M o6pa3oM, ycKop~~a~ c~cTeMa c~Hxpo
Qa3oTpoHa np~ YCKopeH~~ 4aCT~~ B pem~Me 2-~ KpaTHOCT~· AOnmHa 
o6ecne4~BaTb aMnn~TYAY B4 Hanp~meH~~ Ha yposHe 17 KB B A~ana3oHe 
4acToT /0,3+2,88/ Mr~. 

Ha p~c.2 npeACTasneHa cTpyKTypHa~ cxeMa s~coKo4aCTOTHO~ ycKo
P~~e~ c~cTeM~. W~poKononocH~~ yc~n~Tenb cocTo~T ~3 4-x KacKa
AOB, TP~ ~3 KOTOP~X pacnonomeH~ B rnaBHOM 3AaH~~ YCKOp~Ten~ e6n~-
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PHc,2, CTpyKTypna.SI cxeMa ycKop.SIJO-
m;eH: CHCTeMbl CHHXPOcPa30TpOHa: I 
npeABapHTenbmilll YCHnHTenb; 2 -
npoMeJKYTO'l:HbiH yCHnHTenb; 3 -
npeAOKOHe'l:HbiH KaCKaA; 4 - BbiXOA
HOH KaCK~; 5 - KOHTypHa.SI nHHH.SI 
c «PeppHTOM OKC-500; 6 - ycKOPHJO

m;HH sneKTPOA; 7 - «PasoBhlH AeTeKTop; 8 - HenHHeJ:i:Hbill 'l:acTOTHblli 
AeTeKTop; 9 - cyMMaTop; 10 - npeo6pasoeaTenb "Hanp.SIJKeHHe - mH-
poTa"; II - MOm;Hblli yCHnHTenb Knacca .U; 12 - eMKOCTHoH: AenHTenb 
Hanp.SIJKeHHH; 13- 6noK APY, 

3~ YCKOPR~~ero 3neKTPOAa. nep8~e TP~ KacKaAa - anep~OA~4eCK~e, 

8~XOAHOH KaCKaA - pe30HaHCH~H. npeA8ap~TenbH~H TpaH3~CTOpH~H 

yc~n~Tenb 11 1" c peryn~pyeMbiM K03Q><P~ll~eHTOM yc~neH~R yc~n~8aeT 
c~rHan, nocTyna~~~H oT 3aAa~~ero reHepaTopa ~ MOAYn~pyeMbiH no 
4aCTOTe 8 A~ana3oHe /0,3~2,88/ Mf1..1. C 8~XoAa npeA8ap~TenbHoro 
yc~n~TenR c~rHan Ha YP08He AO 20 B nepeAaeTCR Ha 8XOA npoMe~yTo4-
HOro yc~n~TenR "2'' no Ka6en10 An~HOIO 400 M c 8onHo8~M conpoT~8-
neH~eM 150 OM. npoMe~yT04H~H yc~n~Tenb, 8~nonHeHH~H Ha 9 TpaH-
3~CTopax T~na KT9036, o6ecne4~8aeT aMnn~TYAY /180790/B /cooT-
8eTcT8eHHO AnR Ha4ana ~ KOHI..Ia A~ana30Ha/ Ha HarPY3Ke 8XOAHOH 
1..1en~ npeAOKOHe4HOro naMn080rO KaCKaAa 11 311

, npeAOKOHe4HbiH ~ 8~

XOAHOH /''4''/ KacKaAbl 8~nonHeH~ Ha A8YX TeTPOAaX fY-44A Ka~AbiH, 
'l..-.~ ,,. .... -.,. ...... ,, ~· ..... .-~ ..... ........ t=:. ..... ~ .... ..,., n .• ~ ..... ,,.., ,...nu,...,"A /n""h"t:./ n~uno MIAFtn 
-··· ................... ,.., .... ''"'J' ,... ....................... _ •... _.._. ··- -,-,---·· ·--·-----· 

Ha A8YX np~ ~x napannenbHOM 8Kn~4eH~~. BKn~4eH~e ~ OTKn~4eH~e 

naMn - A~CTaHI..I~OHHoe. 

Harpy3KOH 8~XOAHoro KacKaAa, np~Hl.l~n~anbHaR cxeMa KOToporo 
~3o6pa~eHa Ha p~c.3, R8nReTcR napannenbH~~ Kone6aTenbH~H KOHTyp, 
B Ka4eCT8e eMKocT~ KOHTypa cny~~T eMKOCTb ycKopR~~ero 3neKTPOAa 
116 11 no OTHOWeH~~ K KaMepe yCKOp~TenR, 8 Ka4eCT8e ~HAYKT~8HOCT~ -
KOPOTK03aMKHyTaR KOaKC~anbHaR n~H~R 115 11 *·CxeMaT~4eCK~ KOHCTpyK
l.I~R nHH~~ noKa3aHa Ha p~c.4, n~H~R COCTO~T ~3 2 napannenbH~X 
OTPe3K08 An~HO~ no 7,5 M, KamA~H OTpe30K COCTO~T ~3 2 TOKo
np080AR~~X Tpy6: 8HyTpeHHeH,A~aMeTpOM 85 MM, Ha KOTOpy~ HaAeT~ 
Q>epp~T08~e KOnbl.la /125x85x15/ MapK~ OKC-500, ~ Hapy~HoH,A~aMeT- ,. 

\\.

,\1' poM 300 MM, Me~AY KOnbl.laM~ pa3Me~eH~ TennOOT80AR~~e an~M~H~e8~e 
waH6~ /130x85x1/. Ha KamAOM OTpe3Ke nHH~~ COAeP~~TCR no 480 Ko-

*B Ka4eCT8e nep8oro 8ap~aHTa ~HAYKT~8HOCT~ 6~n~ ~3rOT08neH~ 
64 TOPO~AanbH~e 4eT~peX8~TK08~e KaTyWK~, 3anonHeHH~e 12-~ Q>epp~
T08~M~ KOnbl.laM~ MapK~ OKC-800 /125x85x15/ Ka~AaR ~ 8Kn~4eHH~e 
no 8 wT, 8 8 napannenbH~x 8eT8eH. 0AHaKo 8nocneACT8~~ OT 3Toro 
8ap~aHTa np~wnocb OTKa3aTbCR ~3-3a rpoM03AKOCT~ KOHCTPYKLI~~,cno~
HOCT~ OXna*AeH~R Q>epp~Ta ~ HeB03MO~HOCT~ nony4~Tb aMnn~TYAY Ha 
KOHType 8~We 12 KB BCneACT8~e 4pe3MepHo 6onbW~X noTepb MO~HOCT~ 
B Q>epp~Te np~ MOAYnRI..I~~ 4aCTOT~ 8 paHoHe 2 Mf1..1. 
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PHc,3. ITpHH~HnHanbHa.SI cxeMa 
BhlXOAHOro KaCKaAa. 

PHc.4. CxeMaTH'l:ecKaH KOHCTpyK
~H KOHTypHOH nHHHH, ....... <1>11 

BAKYYMlWl KAMEPA YCKOPIITEIIR HA 
JIPRMO.IOOtEHHOM Y'IACTKE ---------+--

llOTOK lmJI1IA JUIII OXJIAlliEIDIR ~EPPIITA 

YCKOPlBJIIHR 
3JIEKTFO.n 

IIMIIIi no.fU(JIIRF2lHR 
HAPYIIIIlX TPYB K KAMEPE 

..... '7"''-- AJliM1HiiEIIlE lllARW 

K AHUJIAM JJAMll lti!U.IUIU! '\J 1\AI,;.IWif< 

ne1..1. AnR e~paeH~8aH~R noTepb MO~HOCT~ B Q>epp~Te Konbl.la BAOnb 
n~H~~ pacnpeAeneH~ c nocTeneHH~M 803pacTaH~eM Ha4anbHOH MarH~THOH 
npoH~l.laeMOCT~ OT 440 Ha KOPOTIC03aMKHYTOM I<OHI..Ie AO 570 Ha KOHI..Ie, 
noAKnn4eHHOM K 3neKTPOAY· B Ka4ecT8e 3aKopa4~8a~~~x conpoT~8ne
H~H Me*Ay Hapy~HOH ~ BHyTpeHHeH Tpy6aM~ Ha Ka~AOH 8eTB~ cny~aT 

8 napannenbHO BKn~4eHH~X H~XPOM08~X np080AH~K08 A~aMeTpOM 1,2 MM 
c 3KB~eaneHTH~M conpoT~BneH~eM 0,027 OM~ ~HAYKT~8HOCTb~ 0,1 MKfH. 
AnR B03MO~HOCT~ AOCTyna K KOnbl.laM HapymHaR Tpy6a ~3rOT08neHa ~3 
n~CT080ro A~pan~M~H~R pa360pHOH no KOHCTPYKLI~~. 

Bo BHyTpeHHeH Tpy6e pa3Me~eHa o6MOTKa nOAMarH~4~8aH~R, COCToR
~aR ~3 7 8~TKOB npOBOAH~Ka Ce4eH~eM 70 MM 2 • Ha4ano ~ KOHel.l o6-
MOTK~ B~8eAeH~ ~3 Tpy6 Ha KOPOTK03aMKHYTOM KOHI..Ie. Ha 3TOM ~e 
KOHI..Ie n~H~~ ~MeeTCR C04neHeH~e C B03AYX080AOM C~CTeM~ 803AYWHOrO 
oxna*AeH~R. C8o~M pa30MKHYT~M KOHI..IOM n~H~R MaKc~ManbHO np~6n~~e
Ha K B~80AY YCKOPR~ero 3neKTPOAa ~3 KaMep~ YCKOP~TenR ~ cpeAHeH 
4aCTb~ npoXOA~T CKB03b WKaQ> B~XOAHOrO KaCKaAa. np~ 3TOM o6ecne4~-
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BaeTCR MHHHManbHaR HHAYKTHBHOCTb pacceRHHR H onTHManbHaR CBR3b 
aHOAOB naMn C KOHTYPOM. no B~COTe nHHHR pacnonomeHa Ha YPOBHe 
1,7 MOT nona. 

HacTpOHKa KOHTypa B peaoHaHC o6ecne4HBaeTCR CHCTeMOH aBTOMa
TH4eCKOrO perynHpoeaHHR ToKa noAMarHH4HBaHHR. Ha BXOA~ ~aaoeoro 
AeTeKTOpa 

11
7 11 nocTynaiOT B~COK04aCTOTH~e CHrHan~, CABHHYT~e no 

~aae npH peaoHaHce Ha 90°, c OMH4ecKoro AenHTenR eo BXOAHOH 4enH 
B~XOAHOro KacKaAa H C ~a30CABHraiO~eH AH~~epeH4HPYIO~eH 4eno4KH, 
nOAKn104eHHOH K KOHTypy /CM. PHC.3/. 8 CHCTeMe TOKa nOAMarHH4H
BaHHR HCnOnb30BaH npHH4Hn WHPOTHO-HMnynbCHOH MOAYnR4HH HanpRme
HHR e M~HOM ycHnHTene Knacca A 14~ coAepma~eM 40 napannenbH~x 
4eno4eK c TpaH3HCTOPaMH THna rr8o6r. HanpRmeHHe c B~XOAa ~aao
eoro AeTeKTOpa, nponOp4HOHanbHOe OTKnOHeHHIO ~a3 OT 90°, 4epe3 
CYMMaTop "911 nocTynaeT Ha npeo6paaoeaTenb 11 10" /"HanpRmeHHe -
WHpOTa

11
/. 113MeHeHHe TOKa nOAMarHH4HBaHHR o6ecne4HBaeTCR 3a C4eT 

H3MeHeHHR AnHTenbHOCTH HMnynbCOB npH nOCTORHHO~ aMnnHTYAe 258, 
4aCTOTa cneAOBaHHR KOTOP~X pasHa 4 Kf4,H npHMepHO B 1,5 paaa 
npee~waeT MaKCHManbHYIO 4aCTOTY CHHXPOTPOHH~X KOne6aHHH. 8 HeKo
TOP~X cny4aRX AnR MOAYnR4HH TOKa nOAMarHH4HBaHHR npeAYCMOTpeHO 
HCnOnb30BaHHe HenHHeHHOrO 4aCTOTHOro AeTeKTOpa 118 11 , B~XOAHOe 
HanpRmeHHe KOTOporo U 4A = clJ (f) npHMepHO COOTBeTCTByeT xapaKTepy 
KPHBoH TOKa noAMarHH4HBaHHR I= F(f). 

noAAepmaHHe aMnnHTYA~ 84 HanpRmeHHR Ha YCKOPRIO~eM 3neKTPOAe 
Ha aaAaHHOM ypoeHe o6ecne4HBaeT 6noK APY /13/ nyTeM cpaeHeHHR 
CHrHana eMKOCTHOrO AenHTenR C onopH~M ypoBHeM H perynHpOBaHHR 
I<03chch&A II lAP HT-" ,,,..., .. n,,...,. ..... ",... 

J -· -~ •••• -~ ., •• 

4. 3KCnEPI1MEHTAnbH~E PE3YnbTATW 

nocne npOBeAeHHR KOMnneKca MOHTamH~X H HanaA04H~X pa60T B lAlOne 
1982 r. YCKOpR~aR CHCTeMa 6~na HCn~TaHa B pa3nH4H~X pemHMaX 
ycKopeHHR RAep H npOTOHOB B CHHXpQ$a30TPOHe. 11ccneAOBaHHR noKa
aanH, 4TO H3MeHeHHe TOKa nOAMarHH4HBaHHR B npeAenax 07300 A 
o6ecne4HBaeT nepecTPOHKY peaoHaHCHOH 4aCTOT~ KOHTypa B AHana30He 
/0,3+3,0/ Mf4. MOAYnR4HOHHaR xapaKTepHCTHKa KOHTypa npeACTaeneHa 
Ha PHC.5. 

/(If'•) 

1000 

8 
1500 

PHc,S. 3aBHCHMOCTb pe3oHaHcHoft 

'iaCTOTbl KOHTypa OT llOgMarHH'iH-

2000 lwiMJ BaiOiqHX aMnepBHTKOB, 

113MeHeHHe MarHHTHOH npOHH4aeMOCTH ~eppHTa B 3aBHCHMOCTH OT 
HHAYK4HH nepeMeHHOrO nonR, KaK yKa3biBanOCb B~We, npHBOAHT K aa
BHCHMOCTH pe3oHaHCHOH 4aCTOT~ KOHTypa OT aMnnHTYA~ 84 HanpRmeHHR, 
113MepeHHR nOKa3anH, 4TO pe30HaHCHaR 4aCTOTa KOHTypa npH OTCyT
CTBHH TOKa nOAMarHH4HBaHHR naAaeT C pOCTOM aMnnHTYA~ C KPYTH3-
HOH 7 Kf4/K8 "' npH aMnnHTYAe ~13 K8 coenaAaeT c YABoeHHOH 4ac
TOTOH o6pa~eHHR ny4Ka RAeP npH HHmeK4HH. HacTpOHKa peaoHaHCHOH 
4acTOT~ KOHTypa Ha Ha4anbHYIO 4aCTOTY 0,6 Mf4 AnR pemHMa YCKope
HHR npOTOHOB o6ecne4HBaeTCR Ha4anbH~M TOKOM nOAMarHH4HBaHHR 8A. 

MaKCHManbHaR MO~HOCTb, noTpe6nReMaR OT naMn B~XOAHOrO KaCKa
Aa, AOnmHa HMeTb MeCTO Ha HHmHeH 4aCTOTe AHanaaoHa, TaK KaK npH 
H3MeHeHHH HHAYKTHBHOCTH KOHTypa 3a C4eT nOAMarHH4HBaHHR A06poT
HOCTb ~eppHTa pacTeT 6~CTpee, 4eM nepecTpoAKa 4aCTOT~ KOHTypa. 
no3TOMY YAenbH~e noTepH MO~HOCTH B ~eppHTe c poCTOM 4aCTOTbl 
AOnmH~ YMeHbWaTbCR. 0AHaKO, KaK noKaaanH H3MepeHHR, npH aMnnH
TYAaX e~we 12 K8 Ha6niOAaeTCR eoapacTaHHe noTepb e AHanaaoHe 
4 acToT /1+2,3/ Mf4. 113MepeHH~e e cTaTH4ecKoM pemHMe noTe~H Ha 
4acToTe 1 , 6 Mf4 yeenH4HBaiOTCR c poeT OM aMnnHTYA~, KaK .. U 3 , H npH 
u3 = 15 K8 paeH~ 1,6 8T/cM3, T,e. npHMepHO TaKHe me, KaK H Ha 

Ha4anbHoA 4aCTOTe 0,3 Mf4. HecMoTpR Ha 3TO, e AHHaMH4ecKoM pe
mHMe nepeCTPOHKH 4aCTOTbl OAHa naMna fY-44A B B~XOAHOM KaCKaAe 
o6ecne4HeaeT aMnnHTYAY Ha KOHType 17 K8 e pa6o4eM AHanaaoHe 4ac
TOT. npH napannenbHOM BKnl04eHHH ABYX naMn MOmHO nony4HTb aMnnH
TYAY OKono 20 K8. 

3aBHCHMOCTb HHTeHCHBHOCTH~Y4Ka YCKOpReM~X RAep OT aMnnHTYA~ 
aaMeTHO npoRBnReTcR e oonacTH -::I 3 ...: i2. Ko, o ti!Jt:l-lt:Jid-" /i27i7/ r<o 

HHTeHCHBHOCTb npaKTH4eCKH He H3MeHReTCR, 
PeKOHCTPYK4HR yCKOPRIO~eA CHCTeM~ C nepeXOAOM Ha 2-10 KpaTHOCTb 

ycKopeHHR n03BOnHna noB~CHTb HHTeHCHBHOCTb ny4KOB YCKOpReM~X 
RAeP B 2 paaa no cpaBHeHHIO C OAH03TanH~M pemHMOM YCKOpeHHR Ha 
1-oH KpaTHOCTH / 5/. 3a epeMR pa6oT~ CHHXpo~a30TpOHa B Te4eHHe rOAa 
yCKOpRIO~aR CHCTeMa noKa3ana B~COKHe 3KCnnyaTa4HOHH~e Ka4eCTBa 
H HaAemHOCTb B pa6oTe, 

3AKnt04EHI1E 

8 npo4ecce peKoHCTPYK4HH e~nonHeH 6onbWOH o6oeM pa6oT, ceR
aaHH~x C pa3pa60TKOH, MaKeTHpOBaHHeM H HCCneAOBaHHeM XapaKTepH
CTHK OTAenbH~X yanoe YCKOPRIO~eA CHCTeM~. ABTOp~ 6naroAapH~ 
8.8.Cnecapeey, ~.M.CTapHKOBY H ~.A.AneKceeey aa 6onbWYIO noM~b 
B 3THX pa6oTaX. ABTOpbl C4HTaiOT CBOHM npHRTH~M AOnroM Bblpa3HTb 
6naroAaPHOCTb 11.H,CeMeHIOWKHHY 3a nOCTORHHOe BHHMaHHe K B~non
HeHH~M HCCneAOBaHHRM, 
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PyKonHcb nocTynHna a H3AaTenbcKH~ OTAen 
26 HOflR 1983 roAa. 

HET nM nPOBEnOB B BAWER BMBnMOTEKE? 
8~ MOJKeTe DOJiyqMTb DO noqTe nepeqMcJieHHble HMJKe KHMrM, 

eCJIM OHM He fi~JIM 38K838H~ paHee. 

A3-11787 TPYAW III H~AYHapDAHOH WKonw no HeHTPOHHoH ~3MKe. 

. 1113-11807 

,111,2-12036 

,111,2-12450 

A11-80-13 

A4-80-271 

A4-80-385 

o. 

111 0. 11 -81 -622 

A1,2-81-728 

A17-81-758 

.ll1,2-82-27 

P18-82-117 

A2-82-568 

.119-82-664 

A3 ,4-82-704 

AnywTa, 1978. 
TPYAW III H~AYHapoAHOro coa~aHMA no nponopqMOHan•
HwM M APeH00BWM KaHepaM. ,Qy6Ha, 1978. 

TPYAW VI BcecoosHoro coa~aHMA no ycKOpMTenAM 3apA
MeHHWX ~aCTMq. ,Qy6Ha, 1978 /2 TOMa/ 

TPYAW V H~AYHaPOAHaro ceMMHapa no npo6neMaM ~3HKH 
awcoKMx 3HeprMH. AY6H·a, 1978 

TpyAw XII HeMAYHapoAHOH wKonw MOOOAWX y~eHWx no ~3MKe 
awcoKMx 3HeprHH. OpMMOPCKo, HP6, 1978. 

TPYAW VII Bceco03Haro coae~aHMA no ycKOpMTenAM sapA
MeHHwx ~aCTHq, ,Qy6Ha, 1980 /2 TOMa/ 

TPYAW pa6~ero coae~aHMA no CHCTeMaM H MeTOAaM 
aHanHTM~eCKMX B~McneHHH Ha 38H M HX npMMeHeHHO 
B TeOpeTM~eCKOH ~3MKe, ,Qy6Ha, 1979 

TpyAW HeMAYHapOAHOH KOH¢epeHqHH no npo6neMaM 
HeCKOnbKHX Ten 8 AAePHOH ~3MKe. ,Qy6Ha, 1979. 
TpyAW HeMAYHaPOAHOH WKonw no CTPYKType AApa. 
AnywTa. 1980. 

' ... :11-481 VI 11~·"''-'.J"CIJ.IV'"'MUI U \..VIU:: .. a"M" IIV II~V\JJ1~MdM KBdH-

T080H TeOpMM nonA. AnyWTa, 1981 

TpyAw HeMAYHaPOAHOro coae~aHMA no npo6neMaM MaTeMaTM
~ecKoro MOAenHpoaaHMA • AAePH0-~3M~ecKMx MccneAoaa
HMRx . .Qy6Ha, 1980 

TPYAW Vl He•AyHapDAHoro ceMHHapa no npo6neMaM ~M3HKH 
BWCOKMX 3HeprMH. ,lly6Ha, 1981. 

TPYAW 1 1 HeMAYHaPOAHOro CHMn03HyMa no H36paHHWM 
npo6neMaM CTaTHCTH~eCKOH MeXaHHKH. ,lly6Ha, 1981. 

TpyAW HeMAYHapoAHOro CMMnoaMyMa no nonApHaaqMOHHWM 
ABneHHAM B ~H3HKe BWCOKHX 3HeprMH. ,lly6Ha, 1981. 

TPYAW IV coae~aHHA no HCnonbaoaaHHO HOBWX AAepHo
tM3H~eCKHX MeTO~OB AnA peweHHA Hay4HO-TeXHH4eCKHX 

H H8pDAHOX03AHCTBeHHWX 3aAa~. ,lly6Ha, 1981. 
TPYAW coae~aHMA no HccneAoaaHHAM a o6nacTM 
penATHBHCTCKOH AAePHOH ~H3HKH. ,Qy6Ha, 1982. 

TpyAW coae~aHMA no KonneKTHBHWM MeTOAaM 
yCKOpeHHA .' ,Qy6Ha, 1982, 

TpyAw IV 11e*AyHaPOAHOH wKonw no Hei'iTpoHHOH 
~H3HKe, ,Qy6Ha, 1982, 
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101000 MocKsa, rnasnoqTaMT, n/H 79 
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6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

7. 4IH3H Ka TRIKenYX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaToMaTH3a~HR 06pa6oTKH 3KCnepHMeHTanbHWX 
AaHHWX 

11. Bw~H cnHTen bHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~3H~ecKoro 3KcnepHMeHTa 
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19. liHO<fJH3HKa 

', 

6poaKo O.H., HHxaHnoa A.M., 4exnoa K.B. 
8~COK04aCTOTHaR CHCTeMa YCKOpeHHR nerKHX RAep 
a CHHxp~a3oTpoHe OH~H 

9-83-540 

PeKOHCTPYK4HR 84 yCKOPR~eH CHCTeM~ B~3BaHa He06XOAHMOCTb~ paCWHpeHHR 
4aCTOTHOrO AHana3oHa AnR o6ecne4eHHR pe*HMOB YCKqpeHHR nerKHX RAeP B CHHXPO 
~a3oTpoHe, npoaeAeHH~H aHanH3 no3aonHn a~6paTb onTHManbH~H aapHaHT ycKo
peHHR Ha BTOPOH KPaTHOCTH, npH KOTOPOM 84 HanpR*eHHe Ha YCKOpR~eM 3neKT
POAe C aMnnHTYAOH 17 KB AOn*HO MOAYnHpOBaTbCR B 4aCTOTHOM AHana30He 
/0,372,88/ 11r4. 3TH Tpe6oaaHHR o6ecne4HBa~TCR 4eT~pexKaCKaAH~M WHPOKOnOnoc
H~M YCHnHTeneM C M~H~M B~XOAH~M pe30HaHCH~ KaCKaAOM, KOTOP~H Harpy*eH Ha 
napannenbH~H Kone6aTenbH~H KOHTYP, COCTOR~HH H3 eMKOCTH YCKOPR~ero 3neKTPO 
Aa H nepeCTpaHaaeMOH HHAYKTHBHOCTH 0 B~nonHeHHOH B BHAe 0Tpe3Ka KOPOTK03aMK
HYTOH nHHHH c ~eppHTOM MapKH OKC-500. nepecTpOHKa pe30HaHCHOH 4acTOT~ KOH
Typa B 3aAaHHOM AHana30He o6ecne4HBaeTCR nOAMarHH4HBaHHeM ~eppHTa nocpeACT
BOM M~Horo WHpOTHO-HMnynbCHOrO MOAYnRTOpa npH H3MeHeHHH TOKa B npeAenax 
07300 A. AaHo onHcaHHe ocHoaH~x 3neMeHTOB cHcTeM~ H npHa~eH~ 3KcnepHMeH
TanbH~e pe3ynbTaT~. 

Pa6oTa B~nonHeHa B na6opaTOPHH B~COKHX 3HeprHH OH~H. 
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Brovko 0.1., Hikhailov A.l., Chekhlov K.V. 
RF System for Light Particle Acceleration 
in JINR Synchrophasotron 

n •. ,:::,,_ 

9-83-540 

100'] 

Retuning of RF accelerating system is caused by the need of fre-
.quency range extension In order to realize light nucleus accelerating 
regime in a synchrophasotron. The carried out analysis permitted to choose 
the most optimum accelerating variant on the second harmonic of the revolu
tion frequency, when the 17 kV peak RF potential on accelerating electrode 
should modulate within the 0.3 upto 2,88 HHz frequency band. These require
ments are provided for by the 4-stage wide-band amplifier with a power 
resonance final stage loaded on a parallel LC cicuit. It consists of an 
accelerating electrode capacity and Inductance tuned which is completed 
as a section of short-cicuited coaxial line of OKS-5 tape ferrite. Retuning 
of resonance circuit In a given range Is provided by ferrite magnetization 
via power pulse-width current modulator into range of 0 upto 300A. Basic 
units of the system and experimental results are described. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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