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BBE,[IEH~E 

3KcnepMMeHT~ no M3MepeHM~ napaMeTpOB MOHOB, YCKOpHeM~X Ha 
npororMne KYT~ 11 •21 , 6a3MpoeanMCb Ha pac4eTHbiX 3Ha4eHMHX no
pores peaK~M~ MOHOB a30Ta C MMWeH~MM M3 ,o;e~repMH, HMKeJlH, 
TMTaHa, B OCHOBHOM 3TOT nopor onpe,o;enHeTC~ KYJlOHOBCKMMM 6apb
epaMM. KpoMe 3roro, HY~Ha 6~na ,o;ocroeepHaH KanM6poeKa no e~
xo,o;y JlMHMM Ey=511 K3B ,o;nH MOHOB asora c MMWeHHMM M3 Ni, Ti 
D2 , nocKOJlbKY e y-cneKrpax, nony4aeM~x Ha npororMne KYT~, 
co,o;ep~anacb TOJlbKO JlMHMH Ey=511 K3B. 6~na nocraeneHa sa,o;a4a 
M3MepMTb 8 ,o;aHHO~ pa6ore Ha JlMHe~HOM YCKOpMTene TH~eJl~X MOHOB 
BbiXOA aKTMBHOCTM no JlMHMM Ey =511 K3B All~ TeX ~e CaMbiX MMWeHe~, 
Korop~e ynorpeGnHnMcb Ha npororMne KYT~. 

3KCnEP~MEHTAnbHA~ 4ACTb 

3KcnepMMeHT~ npOBOAMJlMCb Ha ny4Ke MOHOB a30Ta JlMHe~HOro 
ycKOpMrenH TH*en~x MOHOB UeHrpanbHoro MHCTMryra $M3MKM /6yxa
pecr/, Korop~~ no ,o;ManasoHy napaMerpoe ny4Ka 6nM30K K nporo
TMny KOJlJleKTMBHOrO YCKOPMTeJlH TH~eJl~X MOHOB: 3HeprMH MOHOB - .. 
~ j~bU M3~, nOTOK MOHOB Nj = IU"" MOH/C, I eOMeTpMH OOJly4eHMR 
MMWeHe~ M M3MepeHMR y -cneKTpOB 6b1Jla nOJlHOCTbl0 TO>:<,o;eCTBeHHa 
MCnOJlb3yeMOC'i Ha KOJlJleKTMBHOM YCKOpMTene /1, 2/ /CM. pMC, 1/. 
KaMepa, e Koropo~ npoeo,o;Mnocb o6ny4eHMe, 6b1na 3neKTpM4eCKM 
M30JlMpOBaHa, KaK M ,o;ep~aTeJlb MMWeHM AJlR MOHMTOpMpOBaHMH noro
Ka MOHoe,na,o;a~mero M npowe,o;wero CKB03b MMWeHb. ~3MepeHMe aK
TMBHOCTM npOM3BOAMJ10Cb Ge(Li) -,o;eTeKTOpaMM, yCTaHOBJleHHbiMM e6nM-

Q 

3M CTeHKM KaMep~, npM 3TOM 8 
pe~MMe M3MepeHMH aKTMBHOCTM 
nJlOCKOCTb MMWeHM noeopa4MBa
JlaCb K ,o;ereKTOpy, npM pa6ore 
c ,o;e~repMeeo~ MMWeHb~ c ~enb~ 

MOHMTOpMpOBaHMH nepe,o; He~ no
MemanaCb an~MMHMeeaH $Onbra 
TOJlmMHO~ 5 MK, 

PHc.l. reoMeTpHH 3KCrrepHMeHTa: 
a/ MHllieHb, 6/ H30flHTOp, 
B/ KonneKTOp, r/Ge(Li)-,o;eTeKTOp, 
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BpeMeHa o6ny4eHHB H H3MepeHHB e~6HpanHcb·TaKHMH, KaK He 
3KcnepHMeHTax Ha npoTOTHne KYH1: t 00.a. =5 MHH, t H3M.=200 c. 
AHana30H 3HeprHH HOHOB a3oTa cocTaenBn OT 20 AD 50 M3B. War 
no 3HeprHH paeHBnCB 5 M3B. To4HOCTb 3aAaHHB 3HeprHH HOHOB a3o
Ta 6~na He xyme 4eM 1 K3B H ycTaHaBnHeanacb onepaTopoM no 
3KCnepHMeHTanbH~M Ta6nH~aM napaMeTpOB YCKOpHTenB. 

KaK 6bin0 CKa3aHO BbiWe, B Ka4eCTBe MHWeHeH AnB H3MepeHHH 
HCnOnb30BanHCb $OnbrH HHKenn H THTaHa TOn~HHOH 10 H 20 MK 
COOTBeTCTBeHHO, B Ka4eCTBe AeHTepHeBOH MHWeHH HCnOnb30BancB 
o6ora~eHH~H AeHTepHeM nonH3THneH TOn~HHOH 1 MM. 06ny4eHHe 
npOHCXOAHnO B Te4eHHe 5 MHH, 3aTeM npOH3BOAHnOCb H3MepeHHe 
nony4eHHOH aKTHBHOCTH c noMO~biO Ge(Li )-AeTeKTopa c aHanH3aTopoM 
"Camberra", pe3ynbTaTbl H3MepeHHH 3anHCbiBanHCb Ha MarHHTHYIO 

neHTY H 3aTeM nocne o6ny4eHHH o6pa6aTbiBanHCb. Ha pHc. 2 npH
BeAeH~ y-cneKTp~, nony4eHH~e npH o6ny4eHHH MHWeHH H3 Ti 
/a/ ,Ni /6/ H 0 2 /e/; epeMR o6ny4eHHB to6JI:=300 c. 

Ha pHc.3 npeACTaeneH~ 3Ha4eHHR H3MepeHH~x nepHOAOB nonypac
naAa n~HHOH npH o6ny4eHHH aKTHBHOCTH • 3TH 3Ha4eHHR paBHbl: 
e cny4ae THTaHoeoH MHWeHH AnR nHHHH Ey=511 K3B T t,.l=12 MHH; 
B cny4ae HHKeneBOH MHWeHH AnR nHHHHE =511 K3B Tt,.l =12 MHH, 
AnR nHHHH Ey=166 K3B T 1A=10 MHHt B cny4ae AeHTepHeBOH MW 
weHH T t,.l=2 MHH AnR E =s·r 1 K3B. 

"" y M woR H3MepeHHR 3aBHCHMOCTH BWXOAa npOAYKTOB peaK~HH OT 
3HeprHH npH nepexoAe K cneAYIO~eMy 3Ha4eHH~ 3HeprHH nepeA o6-
ny4eHHeM npOH3BOAHnOCb onpeAeneHHe aKTHBHOCTH, KOTOpaR RB-
nr"'',...~,..n ,....,.'HJI""\U MniA "::t.T'I""''U \/IHA'T'LID::lMIAr"L. on~U~UU::liCI ~.:::aRlA(""IAMnrT ... '-'1.:::11-
,., •• _.. -·· "t"' .... ·-·.' •• ,.. •• -. -· "' -

BeAeHHOH aKTHBHOCTH, H3MepRnOCb BpeMR OT KOH~a $OHOBOrO H3-
MepeHHR AD Ha4ana HOBOrO o6ny4eHHR. . 

no H3MepeHH~M nno~aABM $OTOnHKOB npOH3B0AHnOCb OnpeAene
HHe BbiXOAa aKTHBHOCTH, npH 3TOM nonaranOCb, 4TO KBaHTOBbiH 
BbiXOA AnR nHHHil c Ey =511 K3B paeeH 1 00%. nonHaR 3$$eKTHBHOCTb 
perHCTpa~HH H3ny4eHHR, BKnl04aiO~aR B ce6R reoMeTpH4eCKyiO, 
o6ycnoeneHHYIO pacceRHHeM OT AeTeKTOpa MHWeHH,H 3HepreTH4eCKYIO, 
onpeAenReMyiO o6beMoM AeTeKTopa, 6~na H3MepeHa c noMO~biO 

o6pa3~0BbiX HCT04HHKOB. Ee 3Ha4eHHe AnB Ey=511 K3B £ =4, 5 ·1 0 -~ 
nocKOnbKY B AaHH~X 3KCnepHMeHTax HAeHTH$H~HPOBaTb KaHan 

peaK~HH, AaiO~HH nHHHIO Ey =511 K3B, He npeAcTaenBeTCR B03Mom
HWM TOnbKO no nepHOAY nonypacnaAa, TO onpeAenReTCR He ce4eHHe 
peaK~HH, a B~XOA aKTHBHOCTH no nHHHHEy=511 K38 Ha OAHH naAaiO
~Hr, HOH. 3Ta eenH4HHa YA06Ha AnR HaXOmAeHHR KOnH4eCTBa HOHOB, 
ycKopBeMbiX Ha KYHI, nocKonbKy 6epyTCB MHWeHH DAHHaKoeoH TOn~H
Hbl. Ha pHc.4 npeAcTaeneH~ BbiXOA~ aKTHBHOCTH no nHHHH Ey= 
=511 K3B H3 MHWeHeH Ni H Ti. Ha pHc.S npHBeAeHbl 3aBHCHMOCTH 
B~XOAa aKTHBHOCTH AnR AeHTepHeBOH MHWeHH npH o6ny4eHHH HOHaMH 
a30Ta, npRMOH nHHHeH OTMe4eH $OH, onpeAenBIO~HH nopor 4YBCTBH
TenbHOCTH no perHCTpa~HH aKTHBHOCTH. npH OnpeAeneHHH BWXOAa 
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PHc.2. 

2000 Nt< 

y -cneKTpbl npop;yKTOB 
peaK~HH npH B3aHMO,D;e~CTBHH 
HOHOB a30Ta C MHWemiMH: a/TH
TaH, 6/HHKenb, e/p;eHTepHH. 

PHc.3. Cnap;, nonyqeHHbill rrpH 
o6nyqeHHH aKTHBHOCTH, BO Bpe
MeHH. 
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a~~~~~~~S~~-b~~~~E~iC~"l~ 
PHC, 4, Bb!XO,!J;bl aKTHBHOC TH B 

y 

PHC, 5, 3aBHCHMOC Tb Bb!XO,IJ;a 

aKTHBrlOCTH OT 3HeprHH llpH o6-

3aBHCHMOCTH OT 3HeprHH npH nyqeHHH HOHaMH a30Ta MHIDeHH 

o6nyqeHHH MHIDeHeH HOHaMHa30Ta. H3 ,IJ;eHTepHH, 

aKTHBHOCTH Ha OAHH HOH OWH6Ka CKnaA~BaeTCR H3 ABYX QaKTOpOa: 
OWH6KH B MOHHTOpHpOBaHHH nOTOKa HOHOB /20%/ H CTaTHCTH4eCKO~ 
OWH6KH H3MepeHH~. 

OnPEAEflEHHE nAPAMETPOB HOHOB, YCKOPREM~X HA nPOTOTHnE KYTH 

n paOOTe ' •• npHBOAHTCH pe3ynbTaT~ no H3MepeHH~ aKTHBHOCTH 
no nHHHH Ey=511 K3B npH o6ny4eHHH HOHaMH a30Ta Ae~TepHeBO~ 
MHWeHH B 3aBHCHMOCTH OT QaKTOpa 3arpy3KH KOnb~a HOHaMH, 
KOTOpbl~ OnpeAenHeT COOTBeTCTBeHHO HX 3HeprH~ M HHTeHCMBHOCTb, 
Ha pHc.6 npeAcTaaneHa KpHBaH, KOTopaH noKa3~aaeT nopo
roa~H poeT aKTMBHOCTH a 3aBMCMMOCTM OT 3arpy3KM. B Ka4ecTae 
noporoao~ 3arpy3KM yKameM TO 3Ha4eHMe, KOTopoe AaeT 50%-Hoe 
npeabJWeHMe aKTMBHOCTM Ha~ QOHOM. EMy cooTBeTcTayeT AaaneHMe 
ocTaT04Horo ra3a P=8·10- Top. AHanorM4HOe 3Ha4eHMe nopora pe-
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p,.. 

aK~MM AnH BbiXOAa aKTHBHOCTH U>o 
1113 peaK~HII1 14 N(D2 , n) 15 0, no
ny4eHHOe Ha nii1He~HOM yCKOpH
Tene, paaHO E1=16 M3B; npM 3TII1X 
onpeAeneHMHX noporoao~ 3Heprii1M 
QOH, npMBeAeHHbl~ K OAHO~ 3$-

PHc.6. 3aBHCHMOCTb aKTHBHoCTH, 

nonyqeHHOD npH HCllOnb30BaHHH 

p;ef1Tepueaoi"i MHmeHH, OT garpyg

KH KOnoua HOHaMH a30Ta, 

:} 

$eKTHBHOCTII1 perHCTpa~HII1, COCTaBnHeT OAHY aenH4MHY /50+14 OT
C4eTOB no nii1HII1111 Ey=511 K3B/. Ha p111c.5 nopor perHcTpa~HII1, onpe
AenHeMbiH $OHOM, npeAcTaaneH npHMOH nii1HHeH; Ha p111c.6 npHMOH TaK
me noKa3aH QOH, H3 p111c,5 111 6 BHAHO, 4TO nopor0~Hepr111111 
Ey =16 M3B cooTaeTcTayeT 3arpy3Ka P=8·10-8 Top, H3 cpaaHeHII1H 
AnH OCTanbH~X 3KCnepHMeHTanbHbiX T04eK MOmHO nony4111Tb TaKme 
3HeprH~ AnH KamAoro 3Ha4eHHH 3arpy3KII1 .. 

OnpeAenii1M 3Ha4eHII1R 3HeprHII1 AnH T04eK Kpii1BOH,COOTBeTCTBY~Hx 
3arpy3KeP=6·10-8 Top H P=3·1o-8Top Ha pl1c.6. npll1 3TOM M~ 
111CXOAHM 113 npeAnonomeH111H, 4TO BbiXOA aKTII1BHOCTH nHHeHHO 
3aBHCII1T OT 3arpy3KII1 KOnb~a /a eA111HH~aX AaBneHII1H/; HOPMHPYR 
pe3ynbTaTbl Ha eAHHH~Y 3arpy3KII1, MOmeM nony4111Tb B~XOA aKTII1BHOC
TI1 no OTHOWeHII1~ K M111HHManbHOH, onpeAenReMO~ np111 noporOBOH 
3arpy3Ke P=8 .1 o-8Top: 

Y(P) 

~ax 3arpy3KH KOnb~a. ~N- aenii14HHa aKTII1BHOCTII1, npii1BeAeHHOH Ha 
p111C, 6, COOTBeTCTBy~tqaH AaaneHII1~ p • 

B Ta6n.1 npeAcTaaneHbl pe3ynbTaTbl, nony4eHH~e AnR 3 3arpy30K 
KOnb~a, 111 Bbi4111CneHHble 1113 p111C, 5 3Ha4eHHR 3Hepri1H, COOTBeTCTBy~-

tqll1e 111M. 
Ta6nHua 

3arpy3Ka 8.10 -s 6.10 -a 3 .I0-8 
J::l t:!J-VUUU.J.d.A L 

Y(P)/Y(P = 8·10 -s) 17 60 

16 18 21 

2,3.10 12 I , 6 • I 0 12 8.10 11 
E 1 /M3B/ 

Ni 

HcxOAH 1113 H3MepeHHbiX 3Ha4eHHH BbiXOAOB aKTHBHOCTII1 no n111HII1H 
Ey=511 K3B AnH AeHTepHR /eM. pll1c.5/, MOmHO onpeAenii1Tb 111HTeH
cMBHOCTII1 ny4KOB 1110HOB a30Ta AnR COOTBeTCTBy~tq111X 3arpy30K, 
npeACTaaneHH~X a Ta6n.1. 3Ha4eHHe 4111cna 1110HOB Nt HaXOAHTCR 

no ¢opMyne 
At 

~N. e 3 B.!I· to6JI. 
Nt = X -

tU- e- tofiJI. ) t U3M. 

1 

Y(E 1) 

rAe t ofiJL=5 MII1H, tK3M.=2 MII1H, tga.!l•, apeMH OT KOH~a o6ny4eHHR, -
2 M111H, ~N- nonHaH aKTHBHOCTb no nii1HHII1 Ey=511 K3B, Y(E1)

B~XOA aKTI1BH0CTII1 Ha OA111H HOH /no pll1c.5/ AnR COOTBeTCTBy~~qe~ 
3Heprii1H. 

OnpeAeneHHOe no 3TO~ ¢opMyne 411cno 1110HOB npeAcTaaneHo a 
Ta6n. 1 AnH pa3HbiX 3arpy30K. KaK BII1AHO 1113 3TOH Ta6nHLI~. 4111cno 
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HOHOB nHHeHHO 3aBHCHT OT 3arpy3KH, onpeAenReMO~ AaBneHHeM 
ocTaT04Horo ra3a. AnR 3Ha4eHHR 3arpy3KH P=3·1o-Snony4eHHOe 
3Ha4eHHe 3HeprHH HOHOB RBnReTCR npeAenbH~M, COOTBeTCTBeHHO 
TeMn ycKopeHHR e 3TOM cny4ae ~Et =3 M3B/HyKn. M, nocKOnbKY 
B 3KCnepHMeHTaX 6~na HCnOnb30BaHa 3~$eKTHBHaR AnHHa yCKOpe
HH.R L =0 '6 MeTpa' An.R 3arpy3KH npH p =3 ·1 o-8 ycKopeHHe npOHC
XOAHT npH rpaAHeHTaX 6onbWHX, 4eM npeAenbHO AOnyCTHM~e, 
H npH 3TOM npOI.IeCC YCKOpeHH.R HOHOB Cpb!BaeTC.R • B pa60Te /2/ 6~n 
HCcneAOBaH npOI.IeCC YCKOpeHHR HOHOB a30Ta B cnaAa~~eM MarHHT
HOM none ABYX coneHOHAOB ~ B 3neKTpH4eCKOM none YCKOp.R~e~ 
CeKLIHH HHAYKLIHOHHOrO THna. AnHHa ycKopeHH.R B cnaAa~~eM Mar
HHTHOM none COOTBeTCTBOBana 1,6 MeTpa. Ha pHc.7 npHBeAeH~ 
pe3ynbTaT~ no H3MepeHH~ B~XOAa aKTHBHOCTH no-n;HHH Ey=511 K3B 
B 3aBHCHMOCTH OT ~aKTOpa 3arpy3KH KOnbl.la B ABYX pemHMaX~ 

/a/ - B cnaAa~~eM none ABYX coneHOHAOB, /6/ - C BKn~4eHHeM 
AOnOnHHTenbHO 3neKTpH4eCKOro non.R ycKOp.R~~eH CeKLIHH. 

KpoMe Toro, Ha npoTOTHne KYT~ 121 6~no Ha~AeHo, 4TO aKTHB
HOCTb, nony4eHHa.R npH B3aHMOAe~CTBHH HOHOB a30Ta C THTaHOBOH 
MHWeHb~, HMena nepHOA nonypacnaAa TYz=10 MHH. npoBeAeHHble 
Ha nHHe~HOM YCKOpHTene H3MepeHHR aKTHBHOCTH C THTaHOBO~ MH
WeHb~ AanH TOT me nepHOA nonypacnaAa TYz=/12~2/ MHH, no3TOMy 

AnR H3MepeHHR nOTOKa HOHOB, yCKOpReM~X B 3neKTpOHH~X KOnbllaX, 
B cny4ae THTaHOBO~ MHWeHH MOmHO HCnOnb30BaTb npHBeAeHH~e Ha 
pHC.4 3KCnepHMeHTanbH~e pe3ynbTaT~ no B~XOAY aKTHBHOCTH nH
HHH Ey=511 K3B. CpaeHeHHe rpa$HKOB 7 H 4 no3eOn.ReT nocTpOHTb 
r~~m~~ ~~MPHeHHR 3HeOrHH HOHOB a30Ta B 3aBHCHMOCTH OT 3arpy3KH 
KOnblla e eAHHHllax AaeneHHR. Ha pHc.8 noKa3aHa 3Ta 3aBHCHMOCTb. 

1.0 

0,8 

Q 

O,lt 

O,i 

Yor,., ~- Ei\1'1~ 

'50 

qo a. 

35---~-~-:-------=-~r---;::;-
lj 5 3 't 5 

PHc.7. 3asHCHMOCTb Bb~o~a PHc.8. 3aBHCHMOCTb 3HeprHH 
aKTHBHOCTH AITH peaKUHH HOHOB HOHOB, YCKOpHeMb~ B 3TieKTpoH-
a30Ta C MHIDeHbiD H3 THTaHa HOM KOTibUe, OT 3arpy3KH KOTibUa 
OT sarpy3KH B ABYX pe~Max: B eAHHHUaX AaBneHHH OCTaTOqHOr< 
a/a cnaAaromeM none coneHoH- ra3a: a/no AaHHbiM 3TOH pa60Tbi 
AOB 6/c BKnroqeHHeM 3TieKTpH- fAITH HOHOB a30Ta/,6/ no AaHHbiM 

' - 1121 1 qeCKOro nonH HHAYKUHOHHOH CeKUHH. pa60Tbl ATIH HOHOB KHCTIOPOAa/ 

6 

0TC~Aa cneAyeT, 4TO MaKCHManbHO AOCTHraeMa.R_~HeprH.R HOHOB 
a3oTa cocTaen.ReT 52 M3B An.R 3arpy3KH P=5·10 Top. 3Ta 3Hep
rHR COOTBeTCTBYeT AnHHe yCKOpeHH.R 1,6 MeTpa. 

TaKHM o6pa3oM, cpaeHeHHe 3KcnepHMeHTanbH~x AaHH~X no 3Hep
rHH HOHOB a30Ta, npHo6peTaeMO~ HMH npH yCKOpeHHH B cnaAa~~eM 
BHeWHeM MarHHTHOM none 3neKTpOH-HOHHOrO KOnbl.la, noKa3~BaeT 

nHHe~HY~ 3aBHCHMOCTb MemAY 3HeprHe~ H AnHHO~ YCKOpeHHR. 
Ae~cTBHTenbHO, 3HeprHR HOHOB a3oTa npH AnHHe ycKopeHHR L= 
=0,6 MeTpa E 1 =/21~1/ M3B,npHL=1,6 MeTpa- 52 M3B. 3THM ~aK
TOM e~e pa3 nOATBepmAaeTCR perynHpyeMOe KOnneKTHBHOe YCKOpe
HHe HOHOB a30Ta C06CTBeHH~M noneM 3neKTp0HHOrO KOnbl.la. TeMn 
ycKopeHHR npH 3TOM ~E 1 =3 M3B/HyKn.MeTp. 

~3 CpaBHeHH.R pe3ynbTaTOB, noKa3aHH~X Ha pHC.4 H 7, MOmHO 
onpeAenHTb npHpOCT 3HeprHH HOHOB a30Ta B 3neKTpH4eCKOM none, 
KOTOp~H COCTaBn.ReT ~E=7 M3B. 3Ha4eHHe 4HCna HOHOB, YCKOp.ReM~X 
e cnaAa~~eM MarHHTHOM none ABYX coneHOHAOB Ha AnHHe L=1 ,6 MeT
pa, cocTaen.ReT N 1=6-10 11 • 

B 3aKn~4eHHe o6cYAHM eo3MOmHOCTb Hcnonb30BaHHR pac4eTH~x 
3Ha4eHH~ noporoe peaKLIH~; pac4eTH~e 3Ha4eHHR KynoHoecKoro 6apb
epa An.R HOHOB a30Ta C MHWeHRMH H3 Ni,Ti,D AnR na6opaTOpHO~ 
CHCTeM~ KOOPAHHaT npH ycnOBHH, 4TO 

E:a6."' 0,98·Z1Z2 (l+~), 
A1/3 + A1/3 A

2 
/1 I 

1 2 

rAe Z 1 - 3apRA HaneTa~~ero HOHa, Z 2 - 3aPRA RApa MHWeHH, A 1 -
U!~~~ u~n~T~n~~rn ~nu~. Az- M~~~~ .Rnoa MHWeHH. noKa3aH~ B 
Ta6n.2. 

MHmeHb 

E /Teop. I 
iM3B/ 

TaonHua 2 

Ni 

39 M3B 

16,5 M3B 37 M3B 

An.R o6pa3oBaHHR KOMnayHA-RAeP ce4eHHe o6pa3oeaHH.R 131 

E 
r 2(A1/3 A 113 Xl c ) uc = 71 0 1 + 2 - -- • /2/ 

Et 
rAe E 1- 3HeprHR HOHOB a3oTa B na6.cHcTeMe KOOPAHHaT. EcnH 
3KcnepHMeHTanbHO onpeAenHTb E

0 
KaK 3HeprH~, npH KOTopo~ 

ce4eHHe u0 =0, 1 u max, TO nony4HM 3Ha4eHHR 3KCnepHMeHTanbHbiX 
noporoe, KOTOp~e paBHbl /c T04HOCTb~ 10%/: An.R 0 2 E0 =16,5 M3B, 
An.R Ti Ec=32 M3B, AnRNi E

0
=37 M3B. KaK BHAHO H3 Ta6n.2, 

pac4eTH~e H 3KcnepHMeHTanbH~e 3Ha4eHH.R noporoe xopowo coena
Aa~T. Hcnonb3oeaHHe ~opMynbl /1/ An.R onpeAeneHH.R noporoe 6onee 
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T~~en~x HOHOB, 4eM a30T, HanpHMep Xe, npHBOAHT K 6onbWOH Heon
peAeneHHOCTH H3-3a HeT04HOCTH 3HaHH~ r 0 - paAHyca AeHCTBH~ 
~AePH~X CHn, KOTOp~~ HaXOAHTC~ An~ KamAOH KOM6HHa~HH MHWeHb-
4aCTH~a 3KCnepHMeHTanbHO /41,no3TOMy An~ T~~en~X HaneTa~~HX 
HOHOB Tpe6yeTc~ TOnbKO 3KcnepHMeHTanbHOe onpeAeneHHe nopora. 
An~ HOHOB a30Ta npH onpeAeneHHH noporOBOH 3HeprHH MOmHO HC
nonb30BaTb e Ka4ecTee nopora peaK~HH pac4eTHOe 3Ha4eHHe Kyno
HOBcKoro 6apbepa e n.c.K. 

BbiBO/lbl 
1. HaMepeH~ aaeHCHMOCTH e~XOAa aKTHBHOCTH no nHHHH~Y= 

=511 K3B An~ peaK~HH HOHOB a30Ta C MHWeH~MH H3 ~' Ti, Nl OT 
3HeprHH HOHOB e6nH3H nopora peaK~HH. 

2. noKaaaHo xopowee cornacHe pac4eTH~x H 3KcnepHMeHTanbH~x 
noporoe An~ 3THX peaK~HH. 

3. 3KcnepHMeHTanbHO onpeAeneHa 3HeprH~ HOHOB aaoTa npH yc
KopeHHH 3neKTpOHH~MH KOnb~aMH, nony4eHO 3Ha4eHHe TeMna yCKOpe
HH~. 

4. no~a3aHa 3KCnepHMeHTanbHO nHHeHHa~ 3aBHCHMOCTb MemAY 3Hep· 
rHeH, npH06peTaeMO~ HOHOM a30Ta, H AnHHOH ycKopeHH~. 

5. OnpeAeneH~ 3Ha4eHH~ 4Hcna HOHOB, ycKop~eM~x 3neKTpoH
H~MH KOnb~aMH, npH pa3HOH aarpy3Ke KOnb~a H pa3HOH AnHHe yc
KOpeHH~. 

a/ nHHeHHa~ 3aBHCHMOCTb HHTeHCHBHOCTH HOHOB OT 3arpy3KH : 
N1 =8.10 11 npHP=3.10-B Top, 
N1 =2 · 10 12 npH P=8 · 10-8 Top ; 

6/ OTCyTCTBHe nOTepb no AnHHe yCKOpeHH~: 
N 1=/8+2/·1011 • L= 0,6 MeTpa, 
N 1 =/6~2/'10

11 , L = 1,6 MeTpa. 
6. HaMepeHO 3Ha4eHHe npHpocTa 3HeprHH e 3neKTpH4eCKOM none 

yCKOp~~~eH CeK~HH, KOTOpoe COCTaen~eT ~E = 7 M3B. 

B aaKn~4eHHe aeTop~ e~pama~T 6naroAaPHOCTb K.npo4ony aa 
6onbWY~ nOMO~b B OpraHH3a~HH H npoBeAeHHH 3TOH pa60T~, BCeM 
COTPYAHHKaM ceK~HH T~men~x HOHOB UeHTpanbHOro HHCTHTyTa $H-
3HKH /6yxapecT/ aa noMO~b e pa6oTe H H.B . KyaHe~oey - 3a o6-
cymAeHHe peaynbTaToe. 
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CapaH~ea B.n., TDTDHHMKOB C.H. 3KcnePMMeHTan~HOe on~eHMe 9-82-357 
BWXOAa RAePHWX peaK~MA, MCnonb3YeMWX AnA AMarHOCTHKH ny~Ka H8 npoTOTMne 
KYTH 

npMBOAATCA 3KCnePMMeHTanbHwe peaynbTaTW no H3MepeHMD BWXOAB aKTMBHOCTH 
no nMHMM li:y•511 K3B Ha OAMH HOH AnA peaK~MA MOHOB a30Ta C -eHAMM 143 
Da, Nt, T1 , nony~eH..we Ha nMHeAHOM ycKOPMTene nnrenwx MOHOB UeHTpanbHOro 
HHCTMTyTa ~M3~KH /6yxapecT/, 

Ha OCHOBaHMM npMBeAeHHWX AaHHWX YT04HADTCA napaMeTpW MOHOB, ycKOpeHHWX 
Ha npoTOTMne KYTH OHHY OH~H. 

Pa6oTa awnonHeHa a DTAene HOawx MeTOAOB ycKOpeHMA OHRH. 

Sarantsev V.P., Tuytuynnikov S.l. Experimental Determination 9-82-357 
of the Yield of Nuclear Reactions Used for Beam Diagnostics of the KUTI 
P'rototype 

Experimental results on the of yield activity along Ey•511 keV I ine 
to one ion for the reaction of nitrogen Ions with o._, Nt. Tt targets, 
which have been obtained on the heavy ion linear accelerator of the Central 
Institute of Physics (Bucharest) are presented. On the basis of the data 
obtained parameters of ions accelerated on KUTI prototype (JINR) are deter
mined more precisely. 

The investigation has been performed at the Department of New 
Methods of Acceleration, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
nepeaQA O.C.BMHOrp&AoaoA. 


