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JIONIOJTHUTENBHBIN K H JI TP HCIIOPTUPOBKYU UOHOB YIJIEPOJ,
11 OUOJIOTMYECKHX UcCieloB HUM H Hykiiorpone OUAU

B p 6ore p ccM TpUB IOTCS BOHPOCHI MOCTPOEHMS JMHUHM TP HCHOPTHPOBKH
nysk  '2C*6 119 Menuko-6MONIOrMYECKMX HCCIENOB HHUil H  YCKOPMTENbHOM KOM-
wrekce HykinoTpon OMAN. Hccnenyiotcs cxeM W peXuMBbl p OOTHI BIIEMEHTOB M TI-
HUTHOM ONTUKY K H 1 . IIpeacTt BieHbl pe3yasT Thl P CUETOB MCCIEAYEMOIO K H JI
TP HCIIOPTUPOBKHM HOHOB yriepon . OOCYXI I0TCS JITOPUTMbI yIp BJCHUS MyYKOM
WOHOB YINIEPOJ B MCCJIEAyeMOM cucteMe Tp HCopTUpoBKH. OOGOCHOBBIB €TCs BBIOOD
M THHTOONTHYECKOW chcTeMbl. IlpuBesneHsl Ip ¢uKM Oorub OIIUX My4K B K H Je.
P ccm TpuB 10TCS (pyHKUIMM ynp BiIEHHS CK HUPOB HHMEM IyUK .

P 6or Bbmosnnen BJI 6op Topuu hH3MKH BhICOKUX dHepruil uMm. B. U. Bekcnep
n A.M.b nuun OMAU.
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Additional Transport Channel of Carbon Ions
for Biological Research at the Nuclotron of JINR

The paper deals with the construction of the beam '2C*6 transport line for
biomedical research at the Nuclotron accelerator complex, JINR. We have studied
the scheme and modes of magneto-optical elements of the channel. The results
of calculations of the investigated beam transport of carbon ions, are presented.
The algorithms to control the carbon ion beam in the transportation system, are
discussed. The choice of the magneto-optical system is motivated. The graphs of
the beam envelopes in the channel, are given. The scanning control beam functions
are considered.

The investigation has been performed at the Veksler and Baldin Laboratory of
High Energy Physics, JINR.
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BBEJEHUE

OnHO M3 H IIp BIEHUH P 3BUTHS yCKOpHTenbHOro komiiekc OWSIM — ato
co31 HUe H ocHOBe Hykj1oTpoH JI®BD OUSU [1] cTenn MenuKo-OHOIOTHYECKUX
uccnenos HUi. B mpouecce p 3p 60TKM I HHOro cTeHn OTp O ThIB eTcd oOWI 5
TEXHOJIOTHS CO3/l HUA KOMIUIEKC IPOHHOU Tep IHH.

B p 6ote npexncT BiieH p cYET ONTHKK K H JI TP HCHOPTUPOBKH 3 PSIKEHHBIX
Y CTUI KOMIUIEKC APOHHOH Tep muu. IIpeamorn r ercd UCIONB30B HHUE K H JI
JUIS TP HCHIOPTHPOBKM MOHOB yriiepon 2C*6 unrencusnoctsio ~ 2-10° u ¢ sHep-
rueit 100-550 MaB/Hyks10H.

H puc. | npuBefeH cxeM OCHOBHOIO K H JI BBIBOA IIy4K H3 HYKJIOTPOH
B OKCIIEPUMEHT JIbHBIN Kopimyc 205. JIOMOIHUTENbHBIA K H J1 H YUH eTcs BOJIM3U
¢okyc F3 ocHoBHOro K H 1 .

Synchrophasotron Nuclotron

Extraction system

New channel Hall 205

F4
F4

From Nuclotron : ﬁ—l—
7 2

Puc. 1. CxeM OCHOBHOIO K H Jl BBIBOJI W3 HYKJIOTPOH . Bun cBepxy u c6oky. Ilok 3 HO
OTBETBJICHHE IIPOEKTUPYEMOro K H J1 1epen dokycom F3



1. IOCTAHOBKA 3AJTAYH

1.1. M tem THYecK f mOCT HOBK . JIid omuc HUd orub romei npu Tp He-
MOPTUPOBKE MyYK MOXKHO HCIHOJB30B Th M TPUYHBIN (HOPM JIM3M:

Xowt =My -...- My M; - Xin, (1)
tie Xouw M Xin — BekTop-cton6us (X = (B, ,7)") koHeuHoro m H 4 jib-
HOTO YCIIOBHii, COCTOSIME U3 11 P METPOB M TpULBI TBHCC , OMUCHIB IOLIEH IIy-
4yok. M1, ..., My —M TpuLpl IpeoOp 30B HUS DIIEMEHTOB TP KT — JpeiichoBbIX

MIPOMEXYTKOB U KB APYHNOJIBHBIX JHUH3. I KB JPYHOJIBHBIX 3JIEMEHTOB HCIIOJb-
3yercd NpHOIKEeHHe TOJICTBIX JIMH3. Bce M TpuIbl peobp 30B HUS HENUHEHHBI
OTHOCHUTEJIBHO II P METPOB TP KT — TFEOMETPUYECKUX P 3MEpPOB 3JIEMEHTOB U
Ip IUEHTOB JIMH3.

H u npHBIE yC1OBUS JUIS TP HCIOPTUPOBKH ITYYK B JAONOJHUTEIBHOM K H JI€
OepyTcst K K TEKyIIHMe 3H YEHHs I P METPOB IIyYK OCHOBHOIO K H JI HYKJIO-
TpoH . OHU JIOJIXHBI YAOBIETBOPAThH YCIOBUAM

Mayigs - Xin = X3, ()

rme Xi, — H 4 jpHble ycioBus u3 (1), Xp3 — m p Mmerpsl myuk B ¢okyce F3
OCHOBHOIO K H J1 , Mgyift — M TpULl TpeoOp 30B HHUS OT TOYKU OTBETBIECHHS
JOIOJIHUTENbHOrO K H 1 10 ¢dokyc F3.

Koneunsie 30 yeHnst Xout TP HCHOPTUPOBKH JOMIXKHBI YHOBIETBOPSTH yCIIO-
BUSM (DOKYC — P BEHCTBY HYJIO IIPOU3BOJHOM OTMO IOIIE My4K I10 KOOPIMH Te
TP HCIIOPTUPOBKH:

Azony = Ayous = 07 (3)

THE Qgy.s Oy, — C-KOMIIOHEHTHI M TpuLbl TBucC B doKyce JONONIHUTETLHOTO
K H I .

P 3mep oru6 romieii mydk B okyce Fy TONOMHUTENTBHOTO K H 1 — OIM3KHi
K MHHHM JIBHO BO3MOXHOMY, YIOBJIETBOPSIOMINI F€OMETPUIECKUM OTP HUYCHHIM
yCT HOBKH. MUHMMYM Oru6 Iomieil CYuT eTcsl M3BECTHBIM U OIPElessIeTcs B3 UM-
HBIM D CIIOJIOKEHHEM CK HHPYIOILEi CHCTeMbl U 00JI CTH CK HUPOB HHSI.

T xum 00p 30M, 3 I 4 CBOOWTCS K H XOXJIEHHIO I P METPOB M TPHII IIpe-
06p 308 Hus u3 (1), MpUH WIeX HMX OOJ CTH I€OMETPUM YCT HOBKM M COOT-
BETCTBYIOLIMX MHHUMYMY p 3Mep Orud ioieil B (poKyce HONOTHUTENIBHOIO K -
H 1 (3) mpu3 o HHBIX I p MeTp X ¢okyc F3 ocHOBHOro x H 1 .

1.2. Orp Huyenus ¢usuyecKoil ycT HOBKHU. [IOMOJTHHUTENBHBIE OTpP HUYE-
HUI 3 J Y¥ TP HCHOPTUPOBKHU IIy4K BO3HHUK IOT IPH UCIIOJIF30B HUM KOHKPETHBIX
ONTUYECKUX 3JIEMEHTOB M UX MOHT XK€ B ®KCIHEPUMEHT JIbHOM I BUJIbOHE.

DJIeMeHThI ONTHKH, WUCIONb3yeMble B K H Jie: TIOBOPOTHBI U OTKJIOHSIOLINE
M rHuthl — CII1-94, M tHUTHBIE TUH3BI — MJI-17.



JIMH K H J1 TP HCHOPTUPOBKU cocT BisieT 12 M. [IpoekTupyemblii K H JI
H YMH €TCS C IOBOPOTHOIO M THMT , YCT H BJIMB €MOIO B OCHOBHOM K H JI TP HC-
MOPTHPOBKH H P ccTosgHum 5,25 M nepen ¢okycom F3 (puc. 1). H mporsxennn
BCEro K H JI P 3MELl ITCHd ONTUYECKUE BJIEMEHTbl — KB IPYIIOJIbHBIC JIMH3bI. B
KOHIE K H J1 H XOAUTCS JIOBYLIK Iy4K , HEIOCPEACTBEHHO Iepel Hell — ¢ M
creHn B Fy, nepen crennoM — ck Hupywoul 4 cucreM nydk . CK HupymoI s cu-
CTeM COCTOUT M3 JBYX OAMH KOBBIX OTKJIOHFIOIIMX M THHUTOB, ITOBEPHYTHIX I10
OCH OTHOCHTENBHO ApYyr apyr H 90°.

EcrtecTBeHHbIM Orp HUYEHUEM TP HCIIOPTUPOBKHU MYYK BBICTYI €T AU METP
B KyyMHOro tpybomposox 0,25 M, KOTOpBIi IPOXOAUT yepe3 Bce KB IPYIOIIb-
HbIE 3JIEMEHTHl cucTeMbl. H 3 K/IIOUMTENBHOM 3T 1€ CK HHUPYIOLIEH CHCTEMBI
orp HuueHueM gpigercd nepryp M rauros 0,3 x 0,13 m. B3 umHOe p cmo-
JIOKEHHE OOJI CTH CK HHPOB HUSI U CHUCTEMbI CK HHMPYIOIIMX M THUTOB 3 (DUK-
CUPOB HO.

T K X100 KB JPYIOJIbHOM JIMH3BI OTP HUYMB €TCSd M KCHUM JIbHBIH TOK, YTO
st 3 1 HHOro i 11 30H 3Hepruil 100-550 MaB/HyKJI0H IPUBOIUT K OTp HUYE-
Huio Koaduuuentr K < 1,5 M~2, ucrons3yeMoro Ipu p cuyete ¢ 30BOro H Ger
H JIMH3e.

Ceuenue nmyuk B (pokyce F3 OCHOBHOrO K H J Tp HCIOPTUPOBKHU UMEET BUJL
okpyxHocTH ¢ a1 MeTpoM 0,04 M [2], YTO NPUBOIUT K ONPENENIEHHI0 H Y JIBHBIX
YCIIOBHI P CHOPOCTP HEHUS Iyuk .

Ilpu p cyer X mpearnosn r jJoch p BEHCTBO TOPU3OHT JIBHOTO U BEPTHUK JIBHOIO
BMUTT HCOB my4yK [3,4]. Mcronb30B JUCh 3H YEHUS SMUTT HC 25 T MM - Mp [
u 50 7 mm - Mp 1 [3].

Jlyist mpoBeieHns BKCIEPUMEHTOB IIJT HUPYeTCsl 00J1 CTh IMPOCTP HCTB BOKPYT
thokyc B Buge ky6 co croponoii 0,1 M. [Ipu ck HHPOB HuM 001 CTH N3MEHSETCS
IJMH K H J1 Tp HCHOpTUPOBKU. COOTBETCTBEHHO, JOJIXHO CYIIECTBOB Th IIPO-
IOJKeHUE pelIeHus 3 I YU Tp HCIHOPTUPOBKH H BCIO 00J CTh CK HHPOB HHUS C
(pUKCHpPOB HHBIMH I p METpP MH reoMeTpud K H 1 . To ecTh HOMHMO TreoMeTpu-
YECKMX OFp HUYEHUH H pElIeHUe 3 J YU H JI T I0TCH YCIOBUSl CYLIECTBOB HHA
pelleHnss B OKPECTHOCTH CK HUPOB HUSI KOHEYHOIO (hOKYC .

2. PEHIEHUE

2.1. MuHuUM JIbHBIA P 3Mep My4K B (OKyce M 3MHUTIT HC mMy4dkK . P c-
MOJIOKEHUE CK HUPYIOIIEeH CUCTEMBbl OTHOCUTENIBHO MUIIEHH (pUC.2) 3 A eT MU-
HUM JIBHBI P 3Mep IydykK B (POKyCe, Orp HHUEHHBIH MEepTYpoil CK HUpYoIen
cucremsl. Ucxons uz GopMyisl oMUTT HC F = 2’ MOXHO OLIEHUTH C XOpOLIEH

TOYHOCTBIO MHHHUM JIbHBIH P 3Mep mydk B ¢okyce. Ilon r em: 2/ — cpemnuit
H KJIOH orub fomieid H y4 cTKe mnepel (POKycoM, I — 3H 4YeHHe Orul Iolei
B hokyce.



JInd 3 1 HHOIl MHepTyphl U P CHOJOXEHUS M THUTOB IMOJIYyY eM:

— U1l BMUTT HC 25 7 MM - Mp JI MHHUM JIbHBIN I MeTp hoKyc 2,8 MM,

— 171t ®MUTT HC 50 7 MM - Mp I MHHUM JIbHBINA I MeTp hoKyc 5,6 MM.

2.2. TeomerpuyecKue Oorp HHYeHHs H 001 CTb CK HHPOB HMA NepHeHaH-
KyJIpHO my4yKy. OO cTb CK HUPOB HUS MHLICHU B MEPIEHIUKYISIPHOH IyYKy
IUIOCKOCTU OIp HUYUB €TCS MNepTypoi IBYX IOCIEJOB TEIbHO CTOSAIIMX M THH-
TOB. JI71s1 KOHKpeTHoro K H 1 neptyp M rHut — 0,3 x0,13 M, yTo corn cyercs
¢ 11 HUpyeMou 00J1 cThio cK HupoB Hus — 0,1 x 0,1 m.

X, Y,m

0 2 4 6 8 10 gy 12

Puc. 2. P cnionoxenue ck Hupymoiiei cucteMbl M THUTOB H Tiyuke (CC). OO CThb CK HU-
poB Hus B ¢okyce mydk (C)

2.3. Iloxyuennsie pe3ynsT Thl. Oru6d rom g mydk . Hcxons w3 3 1 H-
HBIX Orp HUYEHHI ObUTM H HICHBI pPEIleHHs IS SMHUTT HC 25 7T MM - Mp I U
50 m MM - Mp 1 (puc. 3).

Ceuenne myuk B pokyce Fy OM3K0 K MUHHM JIBHOMY I I HHON T€OMETpHH
CK HHUPYIOIIEH CUCTEMBI:

— I BMUTT HC 25 7™ MM - Mp O — 3,0 X 3,0 MM,

— st ®MUTT HC 50 ™ MM - Mp 1 — 5,6 X 6,0 MM.

X, Y™ X, Y, M

0,1

0,05

Puc. 3. Oru6 romue nyuyk X, Y BIOJAb K H J1 JUIS 3H YEHUd BMUTT HC 25 7 MM - Mp 1 ( )
u 50 m MM - Mp 1 (6). [lyHKTHpOM TIOK 3 H orub tom g Y



3. YIIPABJIEHUE ITYYKOM

3.1. P cmmpeHue my4yk M JONOJHHTENbH 1 ()OKYCHPOBK JHMH3 IPH CK -
HHUPOB HHHM BIOJb IMYYK . [Ipy OTKJIOHEHUH BIOJIb MYYK OT TOYKH (POKYCHPOBKH
MPOUCXOIUT P cuiMpeHue mydk . g (puKcupoB HHOM reoMeTpuy CK HHUPYIOIIEH
CHCTEMBl M3MEHEHHE p 3Mep IydK 3 BHCHUT OT p 3Mep ¢okyc . Boomp myuk
1o o6 crti ck HUpoB Hus £0,05 M n3MeHeHue coct Biser (puc. 4):

— 20% pna o1 MeTp TydK 3 MM (3MHUTT HC 25 m MM - Mp 1), T.e. 0,6 Mm;

— 6% ans qu Metp nydk 5,8 MM (®MUTT HC 50 ™ MM - Mp 1), T.e. 0,35 mm.

MOXHO KOMIIEHCUPOB Th P CLUIMPEHHE IYYK , €CJIM CHHXPOHHO C ABHXEHHUEM
1o o0J CTM CK HUPOB HHSI KOPPEKTHPOB Th H CTPOWKY ONTHYECKUX 3JIEMEHTOB.
M KcuM JIbHOE 3H YeHHe KOPpPEeKLUH cOCT BseT nopsak 2 % (puc.S).
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! S =
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DS, M DS’ M

Puc. 4. Oru6 rom s mydx BOIM3M (HOKYC , HOPMUPOB HH S H P 3Mep GOKyC . 3H 4YeHHs
OMUTT HC 25 ™ MM - Mp 1 () u 50 m MM - Mp 1 (6). [Tok 3 HBI B pU HTBI C AONOJHH-
TeJbHON KOPPeKLHed H CTPOMKH JIMH3 (CIUIOIIH S JTMHHs) U 0e3 Hee (MyHKTHPH S JIMHHS)

KIK, KIK,
a 6
1,02 1,025~
S
:':::4-:_____:\\\ ’*___-a—’
- S
: IS SN e EETY
0,981 *= 0,98 ™
I | | I I I
—-0,06 -0,03 0 0,03 0,06 —0,06 —-0,03 0 0,03 0,06
Dg,m Dg,m

Puc. 5. Koppekuus H cTpOHKH JIMH3, HOPMUPOB HH Sl H 3H YEHHE B LIEHTP JIbHOI TOUKe.
3H yeHud ®MUTT HC — 25 w MM - Mp O ( ) u 50 ™ MM - Mp 1 (0)

3.2. OcoGenHocTH NOTIOMIEHNs 3HepruM. T K K K Ipu 0OJyYeHUH MUILEHU
UCIIONB3YETCs SPKO BBIP KEHH S 0OCOOEHHOCTD MK IOIVIOIIEHUS SHEPTHH — IHK
Bparr  (puc.6), TO BO3p CT €T 3H YeHHE KOMIICHC IHH P C(POKYCHPOBKH ITyIK
IIPU OTKJIOHEHHMH OT LIEHTP JIbHOTO MOJIOXEHUS IPU CK HUPOB HHHU.
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Puc. 6. [lonoxenue nuk bBparr Inpu p 31MYHBIX PHEPrUSX UOHOB YIIEPOL

Pemenne o BbiGOpe (hyHKUMHU yIp BJIEHUS ITy4KOM IPHHUM €TCSI UCXOHsl M3
BHIOp HHOTO Criocod CK HUPOB HUSI MHUILIEHU M JIOIYCKOB IIPOBOAMMOIO 3KCIIe-
PUMEHT .

4. BAPHAHTHI KOHOUTYPAITHIA

4.1. Kou4yecTBO M THUTHBIX JIMH3. [[719 BBIOOP KOHKPETHOM KOH(UTYp LUH
JIMHUM TP HCIIOPTUPOBKU OBUIM P CCMOTPEHBI B PH HTbI, COCTOSLINE M3 P 3/IMY-
HOT'O KOJIMYECTB (POKYCHPYIOIIHMX DIIEMEHTOB.

Jist cityd s mpocTeHIMX KOH(UIYp LMH, COCTOSIIMX M3 OJHOIO WIH IBYX
KB JIPYHOJIBHBIX 2JIEMEHTOB, HE YJI JIOCh H WTH PEILUEeHUii, yIOBIETBOPSIIOINX H -
Y JIBHBIM M TP HUYHBIM YCIOBHSIM (PU3HUYECKON yCT HOBKHM. [l KOH(HIyp Luii C
TpeMsl U YETHIPHMS 3JIEMEHT MH pe3yJIbTHpYIOIINe Oru0 [oIue NPeAcT BIEHBI H
puc.7. B pu HTHI ¢ TpeMs W YETHIPHM: JIMH3 MU OTJINY I0TCA p 3MepoM H op-
MOH (hOKYC — NpH YBEJINYEHHMH KOJIMYECTB JIMH3 DIUIMITUYECKHHA (POKYC MOXHO
NepEeBECTU B KPYIVIbIH.

Ceuenne mydk B ¢okyce Fy i p 3muuHBIX KOH(HUIYp LU COCT BIISIET
(amutT HC 50 7™ MM - Mp I):

— 1715 KOH(UTyp LUK U3 Tpex JuH3 — 5,6 X 12,0 MM,

— JUId KOH(UTYp LM U3 4YeThlpex JuH3 — 5,6 X 6,0 MM.

Bo3MoXxHO HUCIIOIBb30B HHUE Oosee CIIOXKHOH KOHGHUIyp MM YEThIpeX JIUH3,
KOTZl B JOMOJHUTEIBHOM K H JI€ CTOST ABE JIMH3BI, €Ie ABE — M3 OCHOBHOIO
K H JI . B aTOM ciy4 e 14 Tp HCHOPTHPOBKM IYYK HEOOXOOMMO KOPPEKTHUPO-
B Th H CTPOMKH JIMH3 OCHOBHOIO K H JI .



X, Y, m
0,08
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Puc. 7. Cp BHeHue oru0 OIMUX Il KOHPUTYD LMK C P 37IMYHBIM KOJIMYECTBOM KB IpY-
MOJIBHBIX JIMH3 — TpU ( ) ¥ 4yeTblpe (6) JIMH3bL. 3H YeHue dMUTT HC — 50 77 MM - Mp I

4.2. H 4 nbHble ycaoBus. [[j1s NIpOBEpKU CYILIECTBOB HUS PEILIEHUS B IPYTHX
pexuM X p OOTHI p CCM TPUB JIUCH JIPYyrUe H Y JIbHBIC YCIIOBHS P CIIPOCTP HEHUS
My4K B JIOMOJHUTENbHOM K H Jie. Ceuenue nyuk B pokyce F3 ocHOBHOrO K H JI
BBICTYII €T B K YeCTBE I P METp , ONpPEAENAIONEero H 4 JIbHbIE YCIOBHSA P CIIPO-
CTp HEHHUS IMy4YK B JOMOIHUTEIFHOM K H JIe.

Kpome ocHoBHOrO peuienus ¢ pOKycoM H MUIlIEHH OCHOBHOrO K H J1 0,04 X
0,04 M p ccm TpuB Jock pemenue mid pokeyc 0,1 x 0,12 m [4]. Orub romue
nyyk oOOMX pelIeHHil MpHUBeIeHbl H puc. 8.

Ceuenue myyk B (OKyce H MMUILEHU Il KOH(UIYp UMl ¢ H 4 JIbHBIMU
YCJIOBUSIMHU, COOTBETCTBYIOIIIMMU P 3JIMUYHBIM P 3Mep M IydkK B (pokyce F3 ocHOB-
HOro K H J1 (®MUTT HC 50 T MM - Mp H):

— 1 poxyc 0,1 x 0,12 M ocHOBHOTO K H 1. — 5,6 X 6,3 MM
— ms pokyc 0,04 x 0,04 M ocHOBHOTO K H 1 — 5,6 X 6,0 MM
X, Y,m X, Y,m
o
0,1
0,05
0
0o 2 4 6 10 12
S, M

Puc. 8. Cp BHeHue oru6 omUX I KOH(MUIYp IMH C p 37MMYHBIMH H 4 JIbHBIMH YCIIOBH-
amu — cedenue B okyce F3 0,1 x 0,12 M ( ) u 0,04 x 0,04 M (6). 3H 4eHHE dBMUTT HC —
50 m MM - Mp A



5. OBOPYJIOBAHHE JOIIOJHUTEIBHOI'O KAHAJIA

JI71s1 JOTIOTHUTENIBHOTO K H J1 MPEAIoN I eTcs MCIONIB30B Th cliefyolee 000-
PYHOB HHE:

— M THUTHbIE nuH3bI MJI-17,

— CK Hupywouue U noBopoTHslid M rHuTH CI1-94.

3AKJIIOYEHHUE

B p Gore 1Mok 3 H NPUHIMIH JbH S BO3MOXHOCTH IIOCTPOECHHUS ONTHYECKOM
CUCTEMBI Il TP HCIIOPTUPOBKU IIy4K C P 3JIUYHBIM YHCIOM ONTHYECKUX dIIEMEH-
ToB. H iieHsl KoppekTupyomuye nomnp BKU A1 (PyHKLIUM CK HUPOB HUS MyYK .

BpiGop 1 p METpOB ONTHYECKOH CHCTEMBI OIpEeHeNnseTcs PeXuMoM p GOThI
OCHOBHOIO K H JI YCKOpHUTENs U TPeOOB HUSAMH IPOBOAMMBIX MEIHKO-OMOIOTH-
YECKHMX HCCIIENOB HHIL.

Br160p BpeMeHHBIX (DYHKIMH YIP BJISHUS M THUTHBIMH DJIEMEHT MM OIlpejie-
JIIeTCS 3 1 4 MM IUT HUPOB HHS ®KCIIEPUMEHT (CHOCOOOM YIIp BIIEHMS DHEepruen
My4YK , TUIIOM CK HUPOB HMSl MHUILIEHHU U Ip.).

H crosm s1p 60T MO3BOMSET NPUCTYIHTSH K IUT HUPOB HHIO HETIOCPEACTBEHHO
MEANKO-OMOJIOTNYECKUX 9KCIIEPUMEHTOB H CTEHJE.

JIUTEPATYPA

1. b pmene¢ H.A. u op. CucteM Tp HCIOPTHPOBKH IIy4KOB OT CHHXPO( 30TPOH H
HYKJIOTPOH K 3KCHEpPHMEHT JIbHBIM ycT HOBK M Kopriyc Ne205. Coobmenne OUSN
P1-90-75. Oy6u , 1990; http://mucloserv.jinr.ru/

2. Safronova A. et al. Investigation of 4 GeV Deutron Beam Parameters at the Nu-
clotron // Book of Abstracts of the 3rd Intern. Conf. «Current Problems in Nu-
clear Physics and Atomic Energy» (NPAE-Kyiv2010), Kiev, June 7-12, 2010. Kyiv,
2010. C. 113.

3. Boakoeé B.H. U ctHOE COOOLIEHME.

4. Adam J. et al. Transmutations of Th and U with Neutrons Produced in Pb Target
and U-Blanket System by Relativistic Deuterons. JINR, E15-2008-118. Dubna, 2008.
27 p.

INonyueno 16 ¢esp na 2011 r.



Pen xtop M. H.3 pyoun

Ionnuc no B meu 16 09.08.2011.
®Dopm 1 60 X 90/16. Bym r odcern 4. Ileu b odceTH 4.
Yen. neu. n. 0,62, Yu.-uzn. a. 0,79. Tup x 230 ax3. 3 x 3 Ne 57396.

W3n tenbckuii otaen OOGbeIMHEHHOTO HHCTUTYT SIICPHBIX HCCIICHOB HUit
141980, r. dy6n , Mockosck s 06:1., yi1. 2Konmo-Kropu, 6.
E-mail: publish@jinr.ru
www.jinr.ru/publish/



