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~ " ,. " t . ' , ' "}	 I PaCT~~Ka nY4Ka B ~a30TpOHe OH~H /1/ 3aKn~4aeTCR B np~ABapHI ' ~~~	 V.,	 '..' \ . 
1 , \ TenbHOM YCKOpeH~~ 4aCT~4 AO npOMe~YT04HO~ Op6~T~ ~ nocneAy~eM

1.:	 rí' 
'h	 \. AOBeAeH~~ HX AO KOHe4Ho~op6HTbI C Heo6xOA~MO~ CKOpOCTb~ C 

I ... ,l,	 " 
4ertb~ nonY4eH~R HenpepblBHoro BO BpeMeH~ nY4Ka. no AOCT~~eH~~" e	 'i ,:',I ' ... 

' 4 a C T ~ 4 a M ~ npOMe~YT04HO~ Op6~TbI npo~CXOA~T. BblKn~4eH~e YCKOPR~-:' • ': ' t ",t " . ,,'" l ,',,' r-
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\,4,. , .. • , . ~ ,; ~ero HarpR~eH~~ OCHOBHoro AyaHTa. AOYCKopeHHe 4aCT~4 .npO~380., ' 
r':''' " 1' .,. .t.	 1t .t'· ". AHTCR C nO~b~ AononHHTenbHOH YCKop~~e~ C~CTeMW - C-3neKTpo; , 

I,	 "' r Aa. npOBeAeHHbll1 pacver /21 noaaonan Bblpa60TaTbTpe6oBaHHR K cac• I	 ' I 1. "	 ....~ . ( ,,), 
{ J. It. '1,1. :J' J TeMe paCTR~~~ - YCKOpftlOlllee HanpR~eH~e Ha C-3neKTpOAe Aon~HO.,	 '1' .." COCTaBnRTb lS KB, A~ana30H 4~CTOT - 60 Kr4.
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3aAa~ero reHepaTopa lar/. 3neKTpH4eCK~ C-3neKTpOA npeACTaBnR- ' • 
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nHHHH, 4TO n03BonReT nepeCTpa~.aTb 4aCTOTY CHCTeMbl Ha 560 Kr4; 
r 't I	 I l/'. '.' 

BapbHpOBaH~e T04KH nOAKn~4eHH~ WYHTHPYlOIIIero conpOTHBneHH~ HI' •J tl\ ~. 
.. \ '.	 'f '" 

,

" 

.,	 
.' .(... B4-pa3beMa B AHana30He ~100 MM; B03MO~HOCTb 6b1CTPOH 3aMeHbI 

~ ,. .. , 1. " 

. tI,.... ; 

.... WYHT~PYlOU\ero conpOTHBneHH~ Ha aHanorH4Hoe APyroro HOMHHana." .\ \ 
: ~I,' 'lo T" 

<'/1 Hanp~~eH~e Ha C-3neKTpOAe KOHTponHPyeTc~ ABYMR KanH6pOBaHHblMH
>," ' . ' I 1" .~
 

~ -.' '1,1 "
 I'	 . ~HAYKTHBHblMH AaT4HKaM~, YCTaHOBneHHblM~ PRAOM C pa3beMOM Aflij
',ri,.~\ ' "	 Io- ~;: BBOAa MOUIHOCTH.' fi "( j	 ,. " 

, ' 
\ \ .', " ,)' '''!, 11 

"	 ,.. " I , . . t
.~ ~ ." .- 'V'; ,. An~ B036Y~AeH~R CHCTeMbI paCTR~KH pa3pa60TaH BblCOK04aCTOTHblH,\ , , :,1, o,,," >,l: • t" \. . I' ," .,
 

.<\'- ' " ~. ., J h \\~ ...: 'Ct " 01 ~ .. : . ...
 reHepaTOp, paCC4HTaHHblH Ha 10 KBT BblXOAHOH MO~HOCTH, oKoHe4HblH 
'~I "~ ~ 'tI ... I , f ' J ' 'l \. ~. t- r;b ' 

.'	 .., ! ,. '" l . .' ~ t, I I'... 1 
~ <. ~ 'lolo ,. ' f ~.I I ' 'I • l ' 0.1.' . ~ .. u ~, . " l"
 
~
 ~\) b C:'\' lJ l:l<dí-i n KHcnIrfTI.. I , \ I I ._ . '~ ~ , " ., .
 

\ ~ ~ • 1" " ': } • "' • 0, :0 'n ' '" I I, I I. 1 ,"i .. ~. " ' .' ,..... ./ ; ... ."'} •
 ija'.~nYX HC ~~ eHOB~13G	 ·1t i r _ ~~::;TEHA
 
:... 

" ... . , 1"" • 'l, . ',. ' ... ' :'!:t.. ,~. '~,'1 ~ I ~ ~' ~ ' \
 

o' , .; ':<:9)' 06i.efum6IHbl~f'~~ ~epHblX, .HC~~P'B~~ · '~~~~; . ;1987, "i. i" 



, 
\ 

'PHC. 2 . KOHCTPYK~HH C-SrreKTpOp;á H peSOHaHCHOH rrHHHH: 
I - BBOA BOAblj 2, 3 - BOAOOXrrroK,lJ;aeMbIH peSHCTOp H ' BbICO
KO\mCTOTHhlH paS'beM; 4 - KOHAeHcaTop; 5 - BBOA BOAbI p;ITJI 
oxrramp;eHHH C~srreKTpoAa; :6 ~ npoxoAHOH HSOnJITOp; 7 
C-::JITeKTpOA; 8 - ycrcoparerrsnaa xaxep a; 9 - CHCTeMa xperr
rr~HHJI C-sneKTpoAa É YCK opHTerrbHoH KaMepe; 10 - SO-oMHaH 
pesonaHCHaR rrHHHH . 

MOIJ.lHblltí Ka CKaA xo roporo BbIn011H eH Ha oc aoa e TeTpoAa rY-47 no 
cxeMe c o6lJ.le~ ceTKoltí. npH pa60Te reHepaTopa Ha COr11a C OBaHHY~ 

HarpY3KY 6~11 o n011Y4eHo pa 604ee HanpRmeHHe 15 KB. 
nOAK11~4eHJ,te K reaeoaropy CHCTeMbI paCTRlKKH npeoõpaaye'r aHOA

HY~ cxeMY OKOHe4Horo KaCKaAa H peaonaa c a oro KOHTypa IIC '-311eK"" 
TPOA - I1HHHR 1 

' B Cl-1CTeMY CBR3aHHblx KOHTYPOB. 3TO 03Ha4a.eT, 4TO 
eC11H BM6paTb npH A aHHO~ CBR3 l-1 pa6 0 4Y~ T04KY a, 4eHTpe np o sa11a 
xapaKTepHtTHKl-1 npM Ml-1Hl-1Ma11bHOM COnpOTl-1B11eHl-1H /Pl-1c. 3/, TO HM
neAaHC 8 aHOAe 11 a Mnbl B pa604eM Al-1ana30He 4aCToT 6YAeT H3MeHRTb
CA He3Ha4HTe11bHO, 4TO A011mHO cnoco6CTBOBaTb YCTO~4MB OItí pa60Te 
reHepaTopa . 

I1s-sa Heo6xOAMMoc n 1 pa3Mell4eHHR B4-annapaTYPbl sa 3all4HToltí Ha. 
SHa4HTe11bHOM paCCTORHHH OT C-3I1eKTpOAa, BW3BaHHoA paAHa4HOHHW
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R2 
(OH) 

54
 
52
 
50
 

]	 
48 
46 
44 F(Mr u.) 

14,40 14,45 14,50 

Pnc , 3. tIacToTHble 3aBHCHMOCTH 
HMneAaHca ZA H q,a3bl q, B aHOAe 
OKOHeQHOrO KaCKaAa YCHnHTenH : 
I - Ann KaGerrH PK-SO-24C, 2 
PK-SO-9. 

PHC. 4. tIacToTHble 3aBHCHMOCTH 
conpoTHBneHHH B aHoAe RI H Ha re
HepaTopHOM KOH~ e KaGerrJI B 03G~

AeHHJI R2 B norroce nponYCKaHHH 
CHCTeMbI paCTfDKKH. , 

2 I ~ 



~HeHTa OTpa*eHHR, KOTOP~~ COCT.anReT /4+5/-10-2 Ha KpaRX nono

C~. COnpoT~BneHHe B aHoAe (Ri) B TaKOM 4aCTOTHOM AHana30He Me

HReTCR Hà +0,1 KOM, 4TO COOTBeTcTByeT' H3~eHeHH~ MO~HOCTH reHe

parooa BCéro Ha +1 KBT. n03TOMY nepecrpoãxa cHcTeMbl" paCTR>KKl-1
 
nOA06H~M o6pa30M~B AHana30He 100 Kf4 RBnReTCR AonycTHMo~, a
 
3TO SHa4~TenbHO o6ner4aeT nOAcTpo~KY CHCTe~ B np04ecce ee
 
3KcnnyaTa4Hl-1.
 

B l<a4eCTBe HnmOC.Tpa4HJ;1 oaõoru CJ;1CTeMbf npHBeAeH~ ocuannorpav
~ YCKopR~ero HanpR>KeHJ;1R Ha C~3neKTpoAe U J;1 ceT04Horo TOKac 

PHC. 5. OCQHJIJIorp.aMMbI HarrpH)I{eHHHUC' 
clC/J) na C-3JIeKTpOAe U c H cer oxaor-o10 

TOKa BbIXOAHoro KaCKaAa reHepaTO
8 

pa IFo - QeHTpaJIhHaH'qaCTOTaI g 2 
6 rrOJIOCbI rrponvcxaaas , paanaa 2!1 F I . 
4 

BbfXOAHoro KaCKaAa reHepaTopa 
Ig2 /pHC. 5/ npJ;1 HanaAKe ~HcTe

2 

o 
~ Mbf paCTR>KKJ;1 S HenpepbfBHOM pe>KJ;1Me 

o Q~~ 
I ~ /AesHa4J;1R 4aCTOTbf 100 Kf4/. Pa

200J 

~~
~r\ 

,~ 

"' '- .......... ~

~

~ 
...V
 

604HR pe>KHM pa60Tbf reHepaTopa 
/2!1F = 60 Kf4/ npJ;1BeAeH S Ta6I 400 

~ 
nJ;14~. CHCTeMa paCTR>KKH pa60TaeT(HA)600 

~-tF F,,' 6e3 nOAa4H Ha C-3neKTpoA nOCTORH- .II 

Horo HanpR>KeHJ;1R CMe~e~J;1R AnR nHK
BJ;1Aa4J;1J;1 SOSMO>KHOrO .pe30HaHcHoro 

'B~COK04aCTOTHOrQ paspRAa. n03TOMY npJ;1 HJ;13KOM ypOBHe HanpR>KeHJ;1R • 
B C~CTeMe B03HJ;1KaeT pa3pRA, OAHaKO npJ;1 u c , paBHOM /4+5/ KB, 
YCTa~aBnJ;1BaeTCR YCToR4J;1SaR pa60Ta CJ;1CTeMbf 6e3 pa3pRAa. 

Ta6JIHQa 

U u I IkB036. c max g2 

MB KB MA A 
307 15 140 1,25 

3aAa~~J;1~ reHepaTOp 06eCne4J;1BaeT npOrpaMMJ;1pyeMbfe '3a~OHbf J;13
MeHeHJ;1R 4aCTOTbf J;1 aMnnJ;1TYAbf HanpR>KeHJ;1R Ha C-3neKTpOAe S np04ec
ce AOYCKopeHJ;1R npOTOHOB. Ha pJ;1C. 6 npeACTaBneHa ero 6nOK-cxeMa. 
He3aBJ;1CJ;1MO OT 4aCTOTbl MOAynR4J;1J;1 YCKOpRlOU\erO /AyaHTHoro/ HanpR
>KeH J;1 R' AOYCKopeHl!1e' npoJ;1CXOAJ;1T B Te4eH.J;1e 0,85 nepnona onuoro 4J;1K
na. 3TO onpeAenReTCR cxeMoR aBTOMaTJ;14eCKOro Bbf60pa AnJ;1TenbHOC
TJ;1 paCTR>KKJ;1. 

PHC. 6. BJIOK-CXeMa 3aAaro~ero 
x. reHepaTopa qaCTOTbI. 

U
F 

(B) 

l
,. 

~O 

0,8 

~H~ 0,6
~RTOP I I 

AHf1AUT.YDbi 
O,~ 

~2 

PHC. 7. Bpexennsre OCQHJIJIO- ~ O
 
rpaMMbI BbIXOAHoro HarrpHiKe- I U
 

-,\. -
- /\ fl 

~ri~ 
'i" 

~ I 

~ '" ~ ~\IJ ~ \. ........ 11 1ft --. I , a 

II: 

I 

C 
HHH MOAYJIHTOpOB qaC'I'OTbI (KB)15
 
lal H aMnrrHTYA~ 16/, BbIBe- 10
 
AeHHoro paCTHHYToro rryqKa
 
IBI H aMrrJIHTYÀbI YCKopHIO~e 5
 
ro HarrpH)I{eHHH OCHOBHoro
 
AyaHTa Ir/. o
 

npOrpaMMJ;1pyeMblR MOAynR In
iop 4aCTOTbf Bbfpa6aTbfBaeT t
 

HMnynbcHoe, HanpR>KeHJ;1e,
 O I 
onpeAen~~~ee 3aKOH J;13MeHe

I I Yl 1 I I t ....1 

I" ,..--- I I • rB> .. 4&-.«.Rai&:_ 

11 I I I I 11 'I I 

I I I 

T 
HJ;1R 4aCTOTbf CJ;1CTeMbf pac
TR>KKJ;1 B 3aSJ;1CJ;1MOCTJ;1 OT uº(KB)40 I
BpeMeHJ;1. nepJ;10A CJ;1rHana 
pa36J;1T Ha 20 speMeHHbfX 20 I r 
J;1HTepBanos. B npeAenax 

O I ...,.. I I"" J I .., I ,.... OAHoro' J;1HTepSana aMnnJ;1TY T 
Aa CJ;1rHana MO>KeT M3MeHRTb

CR OT HynR AO MaKCHManbHO AonycTJ;1MOrO npeAena, onpeAenReMoro
 
nonocoü nponycxaaaa K0HTypa "C-3neKTpoA - nJ;1HJ;1R 1 1 /PJ;1C. 7a/.
 
TaKJ;1M CJ;1rHanOM MO>KHO o6eCne4J;1Tb nnasHoe J;13MeHeHJ;1e 4acToTbl, 4TO
 
seCbMa Sa>KHO AnR ocy~ecTBneHHR pe>KHMa paCTR>KKJ;1. B OTnH4J;1e OT
 
4acTOTHoro aMnnJ;1TYAHbfR MOAynRTop ynpo~eH, TaK KaK AnR aMnnJ;1TY

Abl B4-cJ;1rHana AonycTJ;1Ma cTyneH4aTOCTb MOAynR4J;1J;1 /PJ;1c. 76/.
'f 

,l 
MaKCHManbHaR AeSJ;1a4J;1R 4aCTOTbl 3aAa~~ero reHepaTopa COCTaB

nReT OKono 60 Kf4, a cpeAHRR 4aCTOTa perynHpyeTcR OT 14,0 AO 
14,7 Mf4. nocne 4acosoro nporpesa cTa6J;1nbHOCTb MrHOBeHHoro 3Ha
4eHV1R 4aCTOTbl /3Ha4eHVlR 4aCTQTbl, IlnpV1BeAeHHoroll K Bbl6paHHoR 

4 5 



T04Ke 113MepeHI1R Ha '4aCTOTHOA npOrpaMMe/ COCTaBnReT oxono 
+2 Kr4 aa 4ac. 3Toro HeAOCTaT04HO AnR YCToA4I1B0i1 paGoT~ CI1CTe
M~ paCTR~KI1 B Te4eHI1e MHorocMeHHoi1 3KcnnyaTa41111 YCKopI1TenR. 
n03ToMy npeAnonaraeTcR yny4weHI1e cTaGl1nbHOCTI1 B 3+5 paa. 

nep80Ha4anbH~e I1ccneAOBaHI1R no paCTR mKe nY4Ka nOKaaanl1, 4TO 
I1s-aa pacxomAeHI1i1 B 4aCTOTHblX nporpaeeaax paaaax ncnar.o« aapaa
Topa pacnpeAeneHl1e I1HteHCI1BHOCTI1 paCTRHYToro nY4Ka BO BpeMeHI1 
OKa3anOCb · He pa B HOMe pH~M 11 HecTaGI1JlbH~M. n03TOMY G~JlI1 8BeAeH~ 

AnR KalKAoi1 J1.0naTKI1 I1HAI1BI1AyanbHble speMeHHble saAepmKI1 Ha4ana 
p a G o T ~ , 4TOn~I1SeJlO K YMeHbweHI1~ speMeHHoro p8aGpoca 50nee 4eM ., 
B 'AeCRTb paa 11 noaucano K03l\>l\>114I1eHT nepeaaxaara õonee 4eM B 
TPI1 paaa. ! 

npl1 npOBeAeH1111 3KCnepl1MeHTOB no paCTR~Ke nY4Ka HanpR~eHl1e 

Ha C-3J1eKTpOAe De nOAAep~l1sanOCb Ha YPOBHe /10 +15/ KB. OnTI1
MHaa411R pe~I1Ma paCTRmK I1 no l\>opMe nY4Ka aaKn~4anaCb B B~60pe I 

BpeMeHH~X 3aKOHOS 113MeHeHI1R 4aCTOT~ ~ ~Mnn I1 TYA ~ /Pl1c. 7a, 6/ 
AnR 06eCne4eHI1R nonaor o IlaanOnHeHI1R11 nY4KOM BpeMeHI1 oaõoru 
npOrpaMM~ C-3neKTpoAa npl1 MaKCI1ManbHOM K03l\>l\>114I1eHTe nepeaaXBa
Ta nY4Ka. AnR I1HAI1Ka41111 .ny-nca Ha BblBOA HOM OKHe YCKopl1TenR YCTa
HOBneHa 110HHaa4110HHaR KaMepa. Ha pl1C. 7B npeACTaBneHa OC4I1nJ10
rpaMMa B~BeAeHHoro paCTRHYToro nY4Ka. AnR cpaBHeHI1R Ha pl1C. 7r 
npl1BeAeHa oC411nnorpaMMa sp eMeHHoi1 aaBI1CI1MOCTI1 a MnJlI1TYA~ YCKOPR
I~ero HanpRmeHI1R OCHOBHorb AyaHTa. nepl10A YCKópeHI1R COCTaBnReT 
4,29 MC, AeBl1a411~ 4aCTOTbl 3aAa~~ero reHepaTopa - 32 Kr4, 4aCTO
Ta nepeaaxBaTa (TI) ~ 14,594 Mr4. Ha pHC . 8 npl1BeAeH~ BpeMeH
HMe OC4I1nJ10rpaMM~ B~BeAeHHoro paCTRHYToro nY4Ka npl1 CABl1 re 4ac
TOT~ nepeaaXBaTa Bsepx Ha 6 Kr4 /a/ 11 BHl1a Ha 10 Kr4 /5/. BI1A

In 

o I -; I -I I..,.. I I I 

In 

,
f-Õ 

I 

, 
- r-,-J 

T' T'a t, ~ T \0 Kr~ /Õ/. 

6'	 tili 
I. 
l i 

HO, 4TO HacTpoi1Ka no 4aCTOTe 
RBnReTCR AOBOJlbHO KPI1TI14HOA. 

PaCWl1peHl1e nOJ1OC~ 4aCTOT AO 
40 Kr4 nOSBOnl1nO YBenl1 411Tb K03l\>
l\>H4I1eHT nepeaax saTa Ha 10% 11 
AOBeCTI1 ero AO 50%. nocneAy~ee 
ysenH4eHI1e AeBI1a41111 K YBen114eA I1~ 

K03~11411eHTa nepesaxsaTa He npl1
BOAI1T. AnR AanbHeAwero nOB~WeHI1R 

K03l\>l\>114I1eHTa nepeaaXBaTa npeAno
naraeTCR nOB~CI1Tb HanpRmeHl1e Ha i 

I 
PUC. 8. BpeMeHHble OC~HJlJlOrpaMMbI (
BblBeAeHHoro paCTRHYToro nyxxa ·1 
npa cnanr-e tlaCTOTbl nepesaxaar-a 
Baepx Ha 6 Kr~ /a/ u 8HM3 Ma ~j 

C-3neKTpOAe 11 oc~eCTBHTb cornaCOSaHl1e 4aCTOTH~X 11 aMnnl1TYAHblX 
nporpaMM OCHOBHoro YCKopRro~ero AyaHTa 11 C-3neKTpOAa. 
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TEMATM'IECKHE KA TErOPHH UYBJIHJ(AUHA 

OB~E~EHHOrO HHCTMTYTA ~PHYX 
HCCJIE.Z.OBAHHA 

MB,Qexc TeM8TJIK8 

1. 3KcnepHMeHTanbHaR .H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH~ecKaR •H3HKa awcoKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TPOHHaR .H3HKa 

4. TeopeTH~ecKaR •H3HKa HH3KHX 3HeprH~ 

5. HaTeMaTHKa 

6. ~AepHaR cneKTPOCKOnHR H paAHOXHMHR 

]. tHSHKa TR•enwx HOHOB 

8. KpHOreHHKa 

9. YcKOPHTenH ... ·---· -- -· - -n••v~•"~·~"" vu~dUUTKM ~K~nepHMeHTanbHWX • v. 

AaHHWX 

11. Bw~HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMH~ 

13. TexHHKa •HIH~ecKoro 3KcnepHMeHTa 

14. MccneAoBaHHR TaepAWX Ten H *MAKOcTe~ 
~AepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHa~ ~3HKa ~AePHWX peaK~H~ 

npH HH3KHX 3HeprH~X 

16. Ao3HMeTpHR H ~3HKa Sa-HTW 

1]. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. McnonbsoaaHHe pesynbTaToa H MeToAoa 
.YHAaMeHTanbHWX ~3H~eCKHX HCCneAOBaHHH 
8 CMe*HWX o6naCTAX HayKH H TeXHHKH 

19. 6H~H3HKa 

... 

fnasos A.A. H pp. 
PacTREKa ycKopeHHoro nyqKa ~asoTpoHa OHHH 
c noMo~~ C-sneKTPOAa 

P9-87-171 

HcnonbsoBaHHe AOnonHHTeHbHoro BhlCOKoqacToTHoro sneMeH
Ta - C-9neKTPOAa nossonHeT rronyqHTb H3 ~asoTpoHa npaKTH
qecKH HenpepbtBHbiH so speMeHH BbiBeAeHHhlH nyqoK. PesynbTaThl 
rrepBhlX 9KCnepHMeHTOB no paCT~Ke rryqKa ITOKasanH, qTO K09~ 
~HeHT nepesaxBaTa rryqKa C-9neKTPOAOM cocTaBnHeT 50% rrpH 
ITOHHOM 11 sarronHeHHH11 JI)"IKOM BpeMeHH pa60Thl rrporpaMMhl C-
9HeKTPOAa• YcKOPHID~ee HarrpH~eHHe Ha C-9neKTPOAe npH 9TOM 
cocTasnHeT 10tl5 KB. 

Pa6oTa BhlnOnHeHa B na6opaTOPHH HAepHhlX npo6neM OHHH. 

Coo6uteHHe 061>e,llHHeHHOrO HHCTHT}'Ta .ll,llepHbiX HCCJie,llOBaHHH. ,lly6Ha 1987 

ITepeBOA asTopos 

Glazov A.A. et al. P9-87-171 
The Stretching of the Accelerated Beam 
of the JINR Phasotron by Means of C-Electrode 

Using an additional RF element-a C-electrode-permits 
to get practically time continuous beam extracted from 
the phasotron. The results of first experiments on beam 
stretching showed that the coefficient of beam capture by 
C-electrode is 50% when the beam covers the whole acting 
time of the C-electrode program. The accelerating voltage 
on C-electrode is (10-15) kV. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR • 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


