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Durability of targets and window foils irradiated by intense heavy ion (HI) beams in the experiments
on synthesis of superheavy nuclei, which are carried out in Dubna with Gas-Filled Recoil Separator
(DGFRS), has been viewed in various ways. High fluxes of HI and heat generations, which are
realized within relatively small areas and thicknesses of these elements of DGFRS, are inherent in such
experiments. The lifetimes of the targets and window foils are estimated as the result of HI beam
actions such as radiation damages, sputtering and evaporation of atoms. The most critical processes
determining the durability of the targets and window foils are discussed. The processes of heat transfer
due to thermal conductivity, convection and radiation are also considered from the point of view of
possible ways of cooling of the elements irradiated by an intense HI beam. Temperatures of the targets
and window foils as functions of time are calculated in the conditions of their pulse heating by the beam
followed by radiative cooling of their surfaces. Such a pulsing mode is realized in the DGFRS operation
with the rotation of target and window foils irradiated by a continuous HI beam. Estimates show that
radiative cooling in such conditions can be the most effective way of heat removal at the temperature of
several hundred degrees. Such a temperature can be reached on the surfaces of the target and window
foils irradiated by HI beams at the intensity ~ 10*3 s71.

CroiiKoCTh MUIIeHel U (oIbr, 00ayd eMbIX HHTCHCUBHBIMHU ITydK MU Tsixenbix HoHOB (TH) B 3Kc-
HEPUMEHT X MO CHHTE3y CBepXTSKENbIX siep, MpoBOANMBIX B JlyOHe ¢ MOMOIIBIO T' 30H MOTHEHHOTO
cen p top 4amep ot yu (ATHC), p ccm TpuB ercsd ¢ p 3MUYHBIX cTOpPOH. Bricokue notoku TU u Te-
IUTOBBIICNICHUS, pe JIN3yeMble B Ipefesl X OTHOCHUTENBHO M JIBIX IUIONI A€H W TONIIMH 3THX 3I1eMEHTOB
JTHC, x p KTepHbI Wi T KUX ®KCrepuMeHToB. OLIEHUB 10TCS BPEMEH XW3HHM MHILIeHeH U QoJbr, 00y-
CITOBIIEHHBIE BO3/leWcTBIAMH IMydk TH, T KMMM K K p OW IIMOHHbIE IOBPEXAEHUS, P CIBUICHHE U HC-
n peane ToMoB. OOCyXn toTcsd H uOojaee KPUTHYHbIE NTPOLECCH, ONpPEIeNNUe CTOHKOCTh MUIIEHEH
u ¢omsr. Iporeccsl TEIIOOTA YM MyTeM TEIUIONPOBOXHOCTH, KOHBEKIMU U M3ITYy4eHUSI T KX€ P CCM -
TPUB I0TCS C TOYKH 3PEHUS BO3MOXHBIX CIIOCOOOB OXJI KIEHHUS BIEMEHTOB, OOIYd eMbIX WHTEHCHBHBIM
myukom TH. 3 BHCHMOCTH TemIlep Typbl MUIIEHEH M (hoJIbr OT BPEMEHH P CCUUTHIB IOTCS B YCIIOBHSIX
UX UMIYJIBCHOTO H TPEB MYYKOM C MOCIEIYIOLUM P M LUOHHBIM OXJ XJIEHUEM X mnosepxHocTeil. T -
KO MyJbcHpyomuil pexuM pe nu3oB H B p 6ore ITHC — Bp 1y Iommecs MHUIIEHb W BXOXHOE OKHO
0011y4 10TC HenpepblBHBIM ITydkoM TH. OreHKH MOK 3bIB IOT, YTO P AM LIMOHHOE OXJI KIeHHE B T KHX
YCIIOBHSIX MOXeT OBITh H nbosee 3(ppeKTHBHBIM CIIOCOOOM TEIUIOOT/ UM IPH TEMIIEP Typ X B HECKOJBKO
COTEH TP JyCOB, JOCTHI €MBIX H IIOBEPXHOCTH MHIIEHH W BXOIHOTO OKH , oOiy4 embIx mydk mu TH
¢ MHTeHCHBHOCTBIO ~ 103 ¢~
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