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I. BBEllE ll llE 

lloJlJ'ODByt,lJI ~.-p8JI!IOOkTIIBIIIlI! ayR.'IJ!)! IDBe (TI/t"I , 6. IDGJ["") 
upe)!CT8BJtReT 6onhmott IIBTepec B re~8BHe B aCTpo4esHKe, HBnpwwep, npM 
B8)"1ellllB B08paCTS OC8)lO'lHllX nopo)!, npon eccOB llHPI<YJllllllIll B B09,ttyID1lWX If 

Bo.ItHHX 6eccettHaJ: , IoIill'p8I\ml X141G1'1eeKI!X SJ"WeRToB B OK81ll1l1X • H8 cywe, 

npH ••)"I9 HlU1 p!laHoro JlO.Il8 B8PH8I111A KOCWll'leCKll)( .llY'leIi, pa.Ili!WllIOHKOro 

BOapacTs weTeOpnrOB pa9wepoB )!OMeTeOpBTBHX Te~ H T.)!. 3TOT ~)! JlD

JIJIeTCil KOCWOrelUfHM H8OTODC»>! II 06p!19yeTCII , K8K B9DeCTRO (cu. ), UPR 

B38l1M0.ll8nCTBII~ 	KoCMH'IeCIQJl: -" )"leg ° SToo.'JmMIl JIJQl8MI! .nerMX MOMeUToD 

B MBTeOpJITSX 2/ B C ~ S9OT8, IQ!CJtOPO)!8 H yrn epo.ns B BeplUlllX 
C"OID: 3 er.moA STWO$pU I ,3/• ' 

llallHHe IICCJt8.ll0B8llBJI PR.llR MeTeOpHToB DOJW8~, 'ITO OO.llepuHHe 

lOBe Hax~I~ B .llBanaSOHe (0,4-4,0).1010 sTIr • 

ATa.!ll Be , 06p!130B8ll1ll11eCII D BepxHl!x "-'OIIX B'l'NOc4>epU, B KOHe'lJI"'" 

C' .'r8 Bl/IU\ll8l11' H8 DOBepxHOCTb :JeM;", ""eeTe e 8'I'MO$pHIlIoIII oell.lU<ClM". 

I'KOPCCTb HX llIIDanelll!lI onpeJl8JIJISTCil IlIlIpOTHIIIIIf BIIpJl8lll1J1MI! 1I0TOKB liar
llII'IIlOrO KOCM\I'IeeKOrO .8J1j'1eJll!II H 38B11eDT OT I'Jlo6aJIblllLl OTMOC/lI(lPIUIX 

npou eeCOB n OT p!l cnpe.lle.ne~1I ?Jl1!qeCTBa OCanKoB ?' nonllp"IlOO1' 1! :lBUIH . 
lTo .ll8l1111lM pa91lllX 8l!TOpQB 4-8 , j cpeJlJlSW liD J (:>. ' 9 'U11 "~ nm"'~AJI()cTIl 
DlJl1ana9T (I ,~ , 2 ) ,10-2 

BTOMOD ° Be 88 ce 1<;)1 IJ.QY . K~I 'I""'l'I~"U! " 1111 Jl 

3 et1lD:a 06pasu.ax h BMe wu.'·rCJI B U01POKOU JtMRUWlOII I' II !lAU14".r oT " 'i. '1 ntU,ft 

WUl"'p.B WUl OepllJlJJllJ{ It 0-1' KOIlKp6'1' UUX Xillyurrtlp"t.:.,.ftt 11rl' Ir n.J" LUlI_ lJl10t "It'ttm. 

:lTs KOI DleU'l'pa llHlI aaphllpyOTCJ! OT (>.~i), 111'1 "T/I' " ."T'II' T"'I~<'" "" ,JlM
10

/ 9/ )!O (2-3 ), 10 nTh 0 n.JOt'flJ IIO. T."'} 'J'"' ' 1 yn.'."tk'J"'~> 
MSJ'l'a mlCOllX KOHKpel[Jft fnxo}'1i U I{~lutli It ~f\IUI"k 1""..lO'I II I JII" " 1t 
Il)t Jt r.('..... e.a.Ol~au.nr MOPO'(JfXJ~Cl\nK!'JI n ""JI,jIU,.h Ilftl!6HIl. i1lttilltUil " IUwy 
O'l'IHXlfflmJI 1 0n~/' !~, n,-tl )VUIIHnlm~'I II ()tll ' . ~WuI • • 

1taYl lo lOJO I""CJlpr.n . I!II'U~JI lie II '-' .... IUU OC'1 .... 'U&tl. ll'~t1JtJ I 1I1""Mllll umill 

yJlbTPO'(,YDCT1~Tt Jl lJ llll ••h r', uJFm Ul tl1 lJ lttl H. lIu~JTj"y TI' l K"ft tH'I, 'C"AOllOlmn lin 
q J HI np0[10.nU1'L~ 1 MII'rl'IILHHlIlO mll,Ql , 1i11'HHluil Cp Utf'I)(,n flOJ:Q.U1HU COUlJ.n,I'(lH 

~ rO~OB. KOr,na 	 DORBBn»CL Y~Tpa~OTB8TatthBYe Macc-cneRTpaw8Tpr~ec

D e YC'l'aRO!U9J t OCHOB8.IIBUe sa .;y~PiOplJTemn lJ8.CTIIl - TB.HlleM-reHepeTOpax 

(cw. / 12, 13/ ) B lUIMOTPOI!8X / 14/. lTOJI)"IeHllUe p eaY.ll1>TaTY BeC.... BBTe

p8CHH B Yl'B8llB81!'r J!8 Beo6Jr;O.ll."OCTb .llIl.IILIIelimllx .oCJIe,llo ......a no 118J1CIIY 
Jl'OIY R!UIp8lIJ!eBIIII 	15, IO, I4/, B CBlnJI C au" upe.nCT8BJlJleTCil 118J1ecooo

pa9HliN ~aBB'!IfS » 0814omna: HOBllX cnoco60B .BUCOJtO~C'1'BDTeJJlJIOrO oope
.llOJleBIIJI lOBe. 

OltID B8 TaKlIX c.nOC060B "oa9T 6UTh OCROB8B Ba upHMeHellBll peaKI1II1I 

I~( 1',n.), ROTOpall l1li. "", Rl8",,11 nopor DO 8aep!'llll !!PDToaOB E.Illl6, = 
249 ltoB. lIB ......BDpBT. DO CODay ( omra B 'I.."aOCn I "Be - 0+, 8 .ll.M Ji,Il 

pa-npo;JO'KTa IOB - 3+ ) , pBI1ItIDUI "oae-r !!PDT.""U .IIII1llb DpH YCJlOBBJJ nepe
%O,llll BlI Depaul B086~.B81111 1POBeaJ. I "Jj - r+ , KOTOpHII peCDM OMeR HI! 

718 KIB BlllD8 oCBoBB£ro COCTOfUDUL CJie,ItOBBTeJI:bHO .xsp8ltTepRLDl IIpI! 9RBKCWI 

POIIItIilDI I '1le(' l' "" ) °B /IlIIIlIeTCil IICOYCK8B11e BettTpoBoB Il COBUe.neDB" C 

J' - KB8HTaNR C .BeprB~ ?18 "oB. P.rBCT~R T8lO!% coana,lleROIl MeaaT 
CJJYUTb 8I\,ll8Slllal ape.llCTDCM )l.nII 8I/Jl8>IeHHR SToll p8BKD11B !Ill ~ue BOBMoa

HYJ: peaJ<IUIl\ ( 1' ," ), opeTe_x Be JlPYMIX JUijlO% . CTa6JJJIhIl>Ia • JlC)J[l'() 

~e aT""""a RI(Il8, 1!119IIl1lIe nopoI'OByI> eHeprm peaK!1lll! (p ," ) B~ < 
1500 QB, Yl'B8allll B Ta6Jmlla. 

T.6JmQa 
Ot86ublIIIe B ,IlCJlJ'ODByIJIBe ayKJIJI.1lll c Z S 30 C noporoBoD 

eRepr..a pe8KDIIB ( 1" n ) B~ < 1500 ROB ( " 86 , CBCT , ) 

Hy1tJl8,1l nepllO)! D~C- CO.llB~S B ecnan. (ro.1lll 	 TeCT aBBe cwecn a;: (RaB) Bu ( KeB) 
BBOTODOB (~l 

'~I 12 ,3 rOI8 IOI8 
[OJ)o 6r,6,l0 249 ra381"<; 5,74,103 	 67I 6?I
l Ela 3,105 ?5 2100 ,U)I\ 1 ,28, ra9 O,o n ? O( elUlo.ell') 3206 
41K oTodllJlea 6, 73 I233 1233 
lHrltt OT8daMIl 0,187 5IO 1941 
~tv 

cTadot"e" 0,25 262 3654 
·'; '0 cT'~lJ\eH 9,5 	 1405 1'790
I.r\t " CT06llJl 8.B 100 	 ra31 1031
1\1. 

I" uTadllJleH 0,62 1458 1458 

H,•j noporoDlLlf 8H8prIR .ItJUI DepeXO,Il,8 Ma.DJ' OCIIOB8l:DIW COCTouam.m B8

II(MWloro M ltos eq]Jero HJl,Sp_ 

u OPOJ'lODtlJl 8HOPr:BH llJlII nepBoro pesoa8Bca . pSapemeHHOl'O npaBlUJau:B"" OTdol'l8 no CIII! I<;)I ~ 'l:STHOCTl! ( 6 J =0, ±r , :!:Zl. 
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KBK BlllIRO no aToU ~ao.nnllU. 'IIlCJIo nyltllllJlOll. "''''IlIII1X u"lIbIcoKIIll DOpol' 

pOIlKUlID ( p , .. ), ."""""RO. aro nO.DOJIIIeT IU!JlWl?LCIl. '1'1'0 OYJ1.f¥f He rumw
ROM '1'py)l.lmM C03JtaHHe TElKHX YC.'IOIIHit, B ROTOPwx. Ylt8C".l"CS eaG..'lIJ,DlITL PeaR

1\l1li WBe ( l' " ) Il""'e IIjllI oqam. "".1tOl OOllepll8lUl. IDee B .SY'l8eM!iX 06
pe'$>:. 

J]Jm: ou,e1UQf VSC'J>&!'I'B.I'f1lHOOTlI )t8B1l0ro uero,na onpeJ1eJ1emfS I~ He-
oC1XO,llHUQ lIpeJl;lle n.cero uo.nyqwr b :3KCn~n.IelfT8..~l!ie AaH:1Qle 06 anopr8't..14T{SC

Koll S8B11C....OC'rU Donepe'll1oro ceqa""" perutIl)lH ~ ( p it). aro !IBJUJJlOCL 

u....., ''''~oanteD peOOT~. 
2. Clmfcrume ""cnepe",e",," 

3KcnepHMeHTu npcB~~o~ He ~e~JROB SraeKTPOCTUTH~eCKOrO 
yC'OpoJ~eJtII llan-lW-I'paaiftl 31"'-8 11III1f!<b 1il'Y !). ex...,a ekcnep • .,ell"l'allDIIoft 

YCTa.RO'BKn nOKa3aBa os PBC. J. 

~: == l~ -~ ~
It ! .
Ir - ""~ 

~ 

I'l1c.I. 	CJ;""", YCTaa01ll<ll JIJUI . syqeHl!" peaKIOlll rolle( 1', 1\ ) 
!l8 lIY'IKe YCKOp!l'eJUI IlaH-Jle-l'pa"~. Ill , .112 • .1\3 
llDa<Ppen.I!l ; r - KOpnyc uellTpOllHoro ,lleTeK'rope ; 2

BlO\BHuo2 ".,lUIH!I KOf.JIeHT0I! ~OKa rty'I1<a; 3 - IUIJIIlBJlP 
-tBplUtett ; 4 - hfiTt!le/'lJ:i. ; 5 - '1le-cqeT'~RH. 

HyttOK JIpOTOHOB Roen e npoxcu;.IteJIBH OTKJIOH.crrJC;ero tmrHlfra ye.KOpHTe.tta 

orpell'!'IllBMCJI B paa"epw; C DOMOiIlIoIl CHCT""" llDaoWern .nr - .1\3 . IWUlIllt 

.3 ~OjlllX Ht.lOJIa JUl""'eTP 5 ..... 1i'llUlailnJwi • MIlmeHB )lIIa4JparMa HaXO,ltiI

MOL O't llee MS pacoT01ImU! I M. MMmem,. YKPCDJIJI.I!8CL RB JtHB M9J[Eior o IIB

JIllBJlP8 t>apa,nM , KMOpW! ""'.~ lIl'a~...p 45 "" " JLlIHHY 550.... !lru\yyM B 
06beMO MmIlellJf C03~a:B8JIcn: P'I',YTHlD.II n8COCar.tl YOROpHTe.rJ.8 H COCTtI:B.1IJln' 10-6 

Top. 
UpOJlB8pH'reJ[hljM IJOTEPOBl<8 'Kcnepo"eH1'&nl>HoII YCTBHOlllOl DB """Wl' 

nrnca IIpO'!'oHoe npOEo.ltS'naCb c n OMOIlthIJ rSSODOl'O .naeepa. aura ,.~e up&
lIYCI.!OTpeHS B03"OI!HO""~ ua6Jm,neHlUl IlpOIjJlJIII nyqu H8 KPHoT8JL7Ie KBIIPlIB, 

lCOTopu1t DtNElIII'UlCn ....""0 ""~.Im DB )lIIe 1IB11IlBJlP8 ~paJllUI. Ol!ofl'l8t8'fb'" 

llIllI BllOOP llMQUlIlUl LlIIl!leHl! " J\Il~ DpoBOJlDJlC!I e DpOt1ecce nac'l'poIIKH 

llY'fKB no M""CmIYlAY T0118. 
llrur ."cprcTH,~,<oa KBJUl6poIIKl! YCKOpll'l'eM :11'-8 llcnom.sOBlLll8Cb pesOll8Il 
CllM p<l2KIlIlH Al ( 1" ;; ) (~ = 992 RaE). C "Cn01USC)II8Hll"OIo! aToll penep-

HOa T()1lKB Be.rIIf'Ilma 9HCPI'IHI OPOTOHOB onpe~e.l!Elntlcl:a no SK8l1eUMJJ nOJl1l OT

1 

MOHDD!ler O MaI'.mJ1f2, lJ9LfePH9Itoro 0 nCllfOJqbl) ,Its''I'1IBK8 Xo..VIa. I.CiIHJ:IMB.iJJ.Jnrlt 

war aswepemut Jlo.r.H COOT8BlVU B ~Io-3.rJl, ~o COOT:eeTCTItOB8JtO Ill8rY J3 

B....p.""" SHePI'D DpOTOHOll Ep=IO K8B IIjllI I!p=I MaB. 
Perl!CT~H HmpoHolI, HCnyC"""""" B peBYJ!M8'l'e PeaJ<JXmI lOBe 

(I' n ) . DpOIl9,llllJlaCL C nCl<OJlILI) 6 nponO]l!1ll0HBJILHliX C"eor'lllROB . 1!8lJ0JI

MHlUlI l'Il'OW ~. (4 "'I'M) . i<oPlIYca cqe'l"lilKOB DPBJlO'!'81IJ"""'" coOcIi 'l'pyO-
I<ll H8 uepmllell!le2 C'T"'''' .ltIIlllle'l'JX"l 32 ... . )I,l!IlHoR 30 CI4. IllI 36 nOJlll9TH 

".H01lHX npa... . ZMeBmMX nonepe~oe Ce~eKOe D ~p"' mccTKrpaKHHR8 co 
oTopoaoll 2, 9 CII . OWl ooOpe.!! MOR 38Me,n.'lilTBJI>l - ~pauT"-'III ReliTpoHO)). 
flooepe'llWl! p&8pe.....oro MO"" "omaas He pnc.2. D lleuTY' MORa ....... 

J!oe" O!<B03nOO OTllepc......ecTi!I'pa1lIIoll <lJolJolll , B ~opoe 6w!a BCTaBJIeH8 
a.'!tMIJQleB8Si Tpy6a )J.I!.....pou 48 ..... MOR OWl ntNetl\eH )) a.'lnm,me1\ll1 

8KpaB 11 aa,mHIQUOSI CH8PYD CJlOtW. R8,D)IlJJI OT :BBBlDHero DQ'I'OKB. Tennoma. 

H.bpoHOB. UpooopD;!IolIW!"""e " ....,,'IIIK!! 1'foIe"",. co CBQlIMU npel()"cHJllfT6J!>I

... nOOl~""c" Bny'l'pll replol",,"~eo!<l!x o6I....DB !l!I..m'f.!U>D~eoJ<Oa <lJopMl< . IIMOD-

mHXCR B rneo~~ nn~aT~~eaoBUX npaSY8% , pacnonoaeHHUX B Henocpe~o7~eH
noll 6F.Beoe"l'll BOJ<pyI' 1l'l!'I'plUILnoI'O OTBepoTK!! D MOKe 3t1NeJt1tl1TeJIR . 

I'i!c.2. 	flonepe'llloe "."e,me amponnoro 
,lleTeKT<Jpe . 1lol!8.!l8lUl mocTltYl'OJ!J>
HIIe IJpJISWli fiB nOJmDTI"JlfmB. :a 
Il.HTp. 	&aarrplIXOlO&!< 'IyllOTBHT ......... 


md! oObEaf llereKTopa. B ROTOpllft. 

DOOIelIjBJ!CJI !IJ!.l!il8,l(p >l>8paJleF( C ""' 

celtYJ. o6.n;rUI...ca IIY'IKOM nporQ
fiOD. 3ampnoB8llHlle l!pyDll 

~.-<:'I8Tqu1<ll. 

CilrIlW! C ~oro O'l..,,~gg nocTynBn sa YOH.""Te"" ~ ,lla.ee '1apes 
CXeI4Y~K.l!M· you8WD1e o.ru8JOl DOCTYna.mr fjS ll)JcJtpJn.G1U8ToP . a S8TetM sa 

nepec"f!THoe YCTpolloTBo. Ko9iMlo"IUIellTii yOllJlOJ!HH. nOJlOHpa.1IIlCL TIlRiIM 06
paSail. 	1fTodii OlII'H.8JIli CO C'ieT1fI!ROB Co.Blla£8JDf Me.qy oodon DO EUUlJIItiTy,ne. 
lTopor ,llIICKpl!IoIl!naTOpa YCTIUI!IBJlI!1lW!CIi Ha ypOBH. 0 .3 0'1' MaHCMM8JlloHoII BIoI

nnB~Y4N, OOOTBeTCTBOBaBmsl n~auy narn~CKBD rrpOTOHO H ~pBTOHa , 06
paSYJllljttCli IJpIl SlIXB8T8 TellJlOooro HellTpona I!;!q>OIA ~e. 

Be DPOWR BRcnepBMeHTB nonB&T~eMoBatt dnOK . DO~.aHHHA HB plo . 2 . 
YCTIUIIl1IJIilBBJICII B8 Kall8Jle DpMORlioro IJY'U<B TWOlJI OOp&801A . qToOll MII
oneIlL Buo,n....acL BnyTplI nel!'Tp8Jl1oBoro OKlOO.BOPO OTB'JlCTiIJI D !1ellTpe Cm.t
"""PO ""01'..... ~&-o'lOT'lilKOB. BepowrOOOTL peI'ilCTpIiIlI!1l O)lllHO'lllOro HeA
orpOBa t BCIJYIIleRBoro .9 MMmetDI , onpe,Jl8JIlU80'b B K8JDii6poBOq:]J]iX IJBMepefm.D 

c Pu - Be M 252Cf HO~O'l!ll!K8MIl neliTpOuoB. OnB pa.llllllJl.C~ ~ =D .I()5i 
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±o ,OO5. B np9Jl.~ax YK'IBrumoll CI!IlI6"" lIeJ!ll""ua f 61L'111 0JU(1UUIOB8 II ' 3
MepeJlllIIX C 9T""" YC"rO'lllllK&ru , BeCMO'1']JII 110 p8311l1'11le 118J!B'<IIB Cpl\ltHel! 

9BeprvU noftTpaOOB. 

MimlOH» B'3 H3OTOIJ)f"qeCKlI "DICToro lOse B mme '1'OHRO!'O not!epxllocTRO'ro 
c.aOR 1I31'OTaJlJlKBaJ1aCl> Ha ....cc-c.napaTopa'IS/ J18 6ep!lllJlBlI, ~eBBOI'O 
B nMoxe f!eilTPOSOB BII lIllepsOli pelUlTope. CHoII lOne K/WOOMOS Oil 100 ..,... 
aJIDCItlIIIeDYl> ~'ILf'1 ( 'IlICTOTOn 99,999%) B BB,Ile OJiTua )XIlBIIOTPOII 12 lII4. 

KOJIlI 'IeCTBO I Be H8 MHmeml oupeJle.rutJJOCb no YPOBHII P~R'TlmHOCfi I K01'o

pas: BSU8pRJIDCL C DOU~ crourl'H.1Ill8ltlfORHoro C1tOO''tUIK8 C JtpBCT8JDfCM CTlJJI1r

6eBB • TopuaBOro reJlrepoBOlI01'o C~Il'!'''''J<a . BepollTsocn PeI'llCTp8IlIIiI ~ 
qSCTBD. l OBe ( ""KCIlMWlldIIllI 8SeJll'lla ~ -cJleKTpo "vaxc..o, 56 MaSkOU8B1!1111

naCb no ,IlB8lDlIII I'IlI'I!07)lWU!B P- 'Il!C'I:II!\ 8TIlJI0H1I0ro BOTo'lllll'lt!I I c, 

(?Oil nopoXO)J.OB C ~(o"() . 66 UsB, 27% oepexC)J.oB C Ei.aKo=O,089 1.IaB). 
Ypolle'lh aKTnllHocTD .TIlJIOmOrO 80'1"0'II1II"" oope,lleJlllJ!M no clIOpaon O'iOTa 

XIIp8l<TepooT""eCKlIX 11' _JIInmD 134cs (605 B 796 IUIB). 
Ko.mPiOCTBO IDB• IJll OoIIIlIIeRll, oopeB...omoe B POSYJ/l>T8T e 3TI!X 1I.,,"pe

III!A, CQOT9.N1J10 6 , 76. 1014 8TOOIOB . OrHOCnEUlJ>BWI 00IlI6R11 TOJ!IIIiIBH OJIOII 

lOBe ( 6.1014 01.-2 ) c Y'I""OI< ero UeC)J.BopaJJ.BOCTH • soWilODoA 1I0'l"O""OC

TH II oo.ellKe .ItTHDHOCTII I'> -<:" OTO COCTaBI!IlJI8 -3O:C. 
no OJJ.BoI! II Toft lie "'OTOJlIIKO 88 Mllcc-cellapllTOpo 6u.no ••roTOIIIIOliO 

HeOItOJlbKO """"oBeli "s lOBe e ~. TOJIIII'Iill CJlOR 9Be CQCTOl\.iUlna 10-20 
IiOtl"/CMt..e OIteHll'B&1r8CL n pesj".JJl.TUTe MOHBTOPBPOB8HJJJJ BeJI:llDfBH 1I0HHOro TO

M D <Itot<aJlldloD lI.DOCl<OO'rlI ..acO-ccnop3Topll. 

3. P.BY~TaTY • 06c~eKle 

He jll10.3 DORB.SHa 'IlBl!CIIMOCTI> OT aa8praH 6oed68p,1l1!pYJlIIIIx lI]lOTo

H08 tUlOJlO asper201'pupoBtllllila 88il'l'POHOD. ttpHBG,Il8Bl10rO R iflttBI"p8JlhllC&(J' 

l101'Ol';y 1l]lOT0BOB He MIl"'."" IOBe , ]lOBIIClOIY 1,5.1014• Co6cneJOJllIl <Ito" 
ClferctlJJtOB B 3T}tX b!!lAepeRBftt OWl upeaoCipCQllo MlL'l - 2, 5 lBlI-! OPE BHY.

1In'IaBROM OY'lKe . IJpJl cpOJUlell emeaCUBHOCT> fIY'H8 lI]lOTOIlOD (3-4).1012 c

Bp&ll, se 1t0TOI'O" aaOlJp8.'c.q )11<8'_ H!lTerp&i!hllIlII DMOK , COCT8BJIII.l!0 

oxono 2 OR. ¢ioH BOSpaCT'Wl yeHee t ttBui ne I~ , 1tOl'.IlSi nyqos: ttpOToaOB C 

8HOpra Oa I, I MaS. c .ltTeDellll"oC• .., 3,5.10 0-1 OCTSH!IMWB8.tICJI D u8Jj 

ITOU KOJlJ!eKTope , pocoQ1!QI;eHllCl! S lI]l<6Ie.t;)"rKe yaw- llTopaD n Tp<r.LOR .III!

n~. ~II , ItOTopHII peroOTpBposaJIM OqaT""_ /1]111! o<I.nrIel!lB am
iW!JIIIBo2 ~ (6e. CJrM °lle), nOll!l,at/ HQ poe.3. YpoDeltb 8TOro <Ito"" 
llJ!Il OH9J1l'l1P. 1,050 RaB 6W1 II J50 ~ "em.alc oKopaeu C'tflTB SORTpaB01l, 
3.p6t'lIcTJIlIpo/llllll!o9 IIjlJI o6Jty'letmB lOse, • IIe,n.nOHHO B09p11CT8.'t 110 Maps 

p aCTa 9Heprv. npoTonoB IlO 1 ,9 IoIsE . AIIB.1toI'll'DIoll e aT"" )I;Ilana800e .aep-
1'BII Dpo1'OHOII 6WU1 S4DI!CDUOC'!'Io Y]101l1lll <ItoHB , I<OTopYli 1I86nzuta;Ic.q oJlll 06
ltJ'' '- !11111181/1 P,' MflTaJlJl,neCKoro ~ TOlII!iIIHOA 12 /II1IX/a?- , !I8.IIOCeBBOro 

ue ,mcc-C8llapaTope "8 a:lDoIIlllile1!Yl> <Itou,ry ("".poe.3). JlJrn Dplr ••0prHI 
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MomeDB: I - lOBe , 2 - Al , 3 - 9Sa • CopeB8 
YJ<8.1IlI Cq... l!ebpoKO~ DB "1ITet'pa.'l],I£!llI Da

Tal< lIpOTonos 72 IlKK. 11•.,oaoA llIt8.r.e 1I0RO 

nonepeomoo ce'leRBe POIll<ll!lJl IOne( ? '" ) , 
pacC'lHTI\8BOO AllJl "p"-soll I C Y'lOTQJoI oePOllT

BOCT" pe~CTpaUlH H.~TpOHOB , paeRoA o,roo. 
opoTOaOB E.na6. > 2 MaB, Dpon","!IUIle~ nopor PCIII<Il;iIII 9Bo ( r " ), B .TOII 
c"1'f8e Ha6l1Jw!nCII po.KlR po~ """0)1.8 ueRrpaHOlJ . 

PesYJlhT8'T!:l, npe;o,CT8DJEeUBlie lIe p:ec.3 .nossoJUUJI' B£IfU~rb no KpHI 

SW! BHXO,llB ueATPOBOB, DOJIl"lOBHOJ! 1J]l" ~6.'kleBlJll lOBe " .1I.preT~~OCKOn 
8aauc","ocn nooepe'llloro c."oHlla pe.RUIIO Be(" . l\ ) lOB ( OM.1UJ\&JI1 no
oepe~oro ceqeRHa SToR pe~••B pBc.3) . 

'.lalIao 6u.,o 61< lJ]le,ltllOJloDn, ~o lle~oTop"lI BKJIIlJI. a OTT RpBDYtI 

JI/lm 3 -1tB811TI< Monyo""<3I!ie lI]lII BSallNo)J.ettcTBH!IX 6CJ16a~pymtllX IlpOTCo

HOD C 1I.1UJ8MI' lOB, ROTopHe Mora DO.MCTh g MlllOIeJIL Ita 1 Be . TBR V..8K 60p 

I 
 m:OltlJl B COCTen l!30JtS70g0lJ . IJpmeHeH..B1iX 9 l!OHBa.1 HCTOqmjke l.'\8CC-Ce.Da


pa.Opll . !lopor pe8Jt!ll<. I B( :' " } En.6.~ 4,87 !.l.D, OO.T!lUY IlJlII .BepJ'II1I 

En86 . < 2 113D JDtIlio J -KB8/lTB, BCnyCI!Il8Wi. B P"8Jt!ll<1IX TOB( p ... '), 
LOS( 1'. r'n IOs( r :I ) • JUl . lIorJ!l! , B nJIII/1tJ.llDo, ".IlJ1'lo Ij,osO/l!Ie Ill! 
nyJlLCI< ua ~e-c"'T'DIJ!81 aeJ!Tpo~oB. O)J.llBIo JIllIllIlW I 0 pesOR8HCax . 

~)'rn n8ekIllt! l'! ad DHsprllll KCuyc.KaSY1ll "f"" -Kn8.8.TOEl. llO.Ka3HBBm', 'f{'l'O l OB 
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HC ..or JlB Th . 8IoIe-rHQrO HKJIII.l1a B I<jlHlJYI! ,1 0. 3. A1IaJJ0I'K'lllH9 ,II!UlllHe /20/ 
o peaKl\IIIIX, npoT.1<lIIIlIHX np» 6<1016ap,!tllpoBlte a.......HII.BolI loIl11I!eHII 1lY"k<lol 
npoTOHOB, D03\1O.!I11m 06!.8CBIITl> s . epreTlf'lecnl! ][0.11 I<jlIIlIHX BHX()J!II HelT

poIiOH. OOllY'lflllBllX C NlIUII!WIMII B9 AL H 9a., HIlI!eceHllOro aa Al if>cw,... 
ry. HehpoBH. M TOplie per!lCTpllPOBallllC~ B CJl1'i'. aT"" IIIIweHeI!. llCnyo
I<8JllIC~ B PeaJWIIH ( t , '" ), DpoTeK8DQell HS Jilijl8X ..elUl, .3 l<O'l'opoli dWl 

BsrOTo""eH UlJJlI!H,IlP ' l>s]llUleJI (C/J. (lIIC. I). ra...e-KB8I1'rY C S8epI'..n > 9 
~9B, npeB~ea noper aTo! pe~, BCnycxau.ca B peaY~T.T. peaRDBI 

27A I ( l' t ~fllonepe'll!oe c....Hlle KOTOpoU ll1feeT CJlOJlll1ll pe'OIUlllC!!pJ 

C'PYKTYPY / • 
.llal!lllie, 1Ip000CTfiBJlelOOle He pIIc. 3, YRSSWIIIIlT liB BOSI4omt<)O'Mo onpeJu>

",elO1ft no pe8l<!I/IH (1' " ) oqeH!. M8JIliIX ROilI!'IeOTB IOBe • "S IUIy.CllN,YJ.le 1<jlH

",,0, eaxOJlllll<"''''' lip" sl1eprlLO E.na6 :1050 RaB, dJlI!3Kon K oopory peaJ<l1lUl 
I~( p , n ) ills'< C 06paSOIllJHBCN 'lOB 0 oepBClof B036yq6HHOII OOCTonmoH 

h,E" • ?IS RaB , nonepe'lIloe Oe"eHlle paMo 200 ..6. 0<1l\Y'I8II npoTOSlIMJI 

TBROlI aHepI'D RCCJlellYewn OJIon TOJlIlIlIHolI oy=o 100 llKr/cUl, IISHeceHHH.a 

HO 1U!0IIl!\lIII I ..; • peI'llOTpIIPY" BClIYCI<881111. HellTpolill , 1I0K110 ,IIOCTBrsyn 
IIpe,lleJlO qyBCTDI!TBJU,B<)oTl! l': 5.I09 aTOUOB lOBe. :lr00lY IIpe,ll8Jly 6y.!leT OT

Be'l8TL CMPOcn c'IOTa Ha1l1'JlOHoD. KO'I'opall COCT.""T -IO,C OT YPODlill ifx>
R8 I S8peI'BCTJ)HPOBaBHOro 0 NHm9lUtMH liS 1lIfc roro 8JlDanmR D'JDf 8JIINIIHBR C 

IUlHeCOIII9I C.<oeM ~ (CIi.VAO.3J. l1pJIIIeHIIB ,..eeTO 9JIXIDJRlR B RSqeCTBO 

noJVIOKlOl MlIWeHll KaROIl-JDI60 TlIllMliA ..e-rau (""lqD'Yep, BonOTO) 1I0l1H0 

YIIOIIIolllllU ~ll , uo I<jlIIlluel! Nepe , 8 10c!'3. 3To JlOJIaHO npneoTII K nolW
~el!J!J) 'IJ'llCTIlI!TMloHOCTI! onpe,llMelIlll! I Be ,110 YPOBBJI "- 5.Jrf! 8TOUOB. Hec

KOJIIoKO JIY'I!l1ero upe.nMa NoaHO 1l0OTurHyn 90 Cq&r 001tp8lllel!ll!l BpelleHl! .3

NopeHBH rrpB DCn~aOBDRlB MllDYA~OHOro uy'lKa npOTOHOB. 

QlutaKo 60Jlee npaBnel(8TeJlloHW op6,11CTBRIUI"'ca enoood Ollpef8neHlIl! 
lOse, ooliOB8Hlllll! Ha n06J!nJIeHHB COBDQJlCBIIQ H.Ill'pOROB peaKt{IIM Be 
( 'P , n iDs" e )" -l<B8IlT8W! C aBepI'llell ?I8 RaB, ncnycKB_ ups ncpe

XO,IIe Ills B OClioBHoe OOCTOHIIIIe. "pu lIII6paBBcaI D Jl8lIB01l pa60Te ",e-roJle 

perHo'f])Bll,fI. aehponoD, OOHO,MlliJOM HS DpI!Dleaemm ~e-oqCT'lBKOD D 38MeJl,

JlI!"'eJT1o (no.:Ill8TRJleH), BpeIIlI, DpoTeKBlll1eo OT IlUUI!HTO BCnyettallllH aeATp<>

P./l ,110 ero peI'llOTplllUIH, COOT8B1U1eT 8 CPBJUi"'1 50-100 11\10. lIeCOlOTpll 88 

TaltOe 60J1101l:0e pa.pe_ae Bpewt COBJIB,IIeHle ~H, RaJ< MellYe" D. 0110HOR, 

MOI:e-r <lIlT. nOJlaaneu ,110 ,ye,.6PeDIIO 1iII.!<Oro YPOBWl. 3T0 nO,ll'Bep!l;l!8e'r 
ca pe9~m,TBT8LIII p060TY 6 , B KOTOpon 611Jl0 h3Y'leHB 1IOTO,II"".9 oupe,lll>

-'CHIllI Be DO p.OI':llJlll 9Ile ( c< , n Y 6' B YMS811lWX yc.nOBl!IIX npe,llon 'IYBO
TBII'fIWdlOCTB N",O,118 oupe,lle.nelW! r Jle dy,ll&r Oope,lle,,'l1ITIoCII ,IIooye,. ......1 

MlI~ ypolU!911 OKOrCTS e't"m L n oo=ellllJl. T1<>-BII,118I1OO1Y, 
• "OT np"AeJl COCTaBU 10 BTOUOD Be. Dp! n ' oma"" lIl!lIIel!ll peBHoU I ,...2 , 
• BHTeHCIl:BHOOTll I!Y'IM DpoTOllOB lO14c-r 'lB0T0T8 pealllllJ r0Be( , ' ,,¥ ) 
OOC'faBl!~ 2,6.ro-2 c-1• Jl.M ueRTpoHHoro ,II....KTopa C 3n&-<:'lIl'l''lIR8>IIl opal)

H 

rrTeJI1>HO ~erRO Mou-r 6un ,IIOCT'llI'lIYT8 1!epol<TI!OCn PeI'\lCTpaUIJU 0 ,5 
17/. "I"'lUIB,I\1!Il Ge\! ,) ,IIeTeKTopa DCpoIIT8OCT' pel'llCTp81IjIlI ~()1IlIK8 ,I\1!Il 

-y -I<Il8J1TOB C .UOprJlel! 718 KBB, paBlloll 0,05, oony'l'w cKopoor. cq...a 

co~eKOA-o ,? IO-3c-1,~. upR~~ Ar~ 23MepeRRA . 

"pi BY60pe 8BeprHw 6ou6nJW!PynllllX npoTOROB, c.nBrRS IlpeDW!l!lllllel! 
oopor peolU(llZ lDee( p, II ) IDs" (718 RaB), TOJ!llll!Ra Mll'llelll! JlOJllOta 6un 

i roo lUJ'/a.f . Bna.lO' TOro , "TO CO,llOjWllUlO 6epllJlJ[llR 11 6oRutlllHCTBO 06
P8SItOB, npe,llO.8JlJ!11D1tl!X BHTOpeC , JDWIeTClI ,II0C'r8'1'O~nO 11lI3HR!o1 ( :- ro-6 

I'p8I&8 B8 r p ...... ), 8TO yc.noBlle 1I0ll1lT <lIlT. coW!J:uleuo, ec.'ll! "9BJ!e""Tb 

609 BOOSTeJlll IjJpaxIDro 6epllJU!J!R U up06 aecou ,,; r r . KaH BlIJI/lO >9 pIIc. 3, 

06,,.IY'lel!lle DCCJle.llYeMKX J.l!!lIIeHeI! 140JU!0 npoBO,llMT> D 60Jtee IJ6lPO"OM )\11808

3000 91!eprHD npoTOBOB E.na6. ~ 1 ,0 - r , 4 ".B, D ROTOJX»' cpe,IIHce 3»a,,0

HIIe Donepe""oro ce"ollJlSl yY./l'8BHO~ peaKI\l!ll coCT8R1U1", -roo ..6 . CJII\Il~ 
BS'l"8JILflO, TOJtUlI!Itm Mltmeae! MOlleT eroTElBJUITh ~.! rJ!'/orr. npll 3TOM rtpo

.IleJl "YD<)TBI!TeJrLHOCTB oDpe,lleJlOIIIII! Dee COeT8IlIIT I O? aTONOB"ilI! ' la-II 
8TOMOB Nil aTOM 9a.. 

118 l1]lIIse,llellHYX O[(OHOK IlIlJUiO, '1'1'0 IIeTO,ll oupe,ll8J1eRlllI lOse , npeJVI~ 
JleRlU/A B ,lllUlUoA pa6OTe, MOlleT 611Tb npHMeUCB Am!: ~3Y'lellllJ! paBB006paa

I!IIlC DjlJI]lOJ!RHX o6!.eltTOB. no .6COJl1l'1'BolI 'IYBOTBl!TeJIIolla.."TR OK H9 ye'fyna'" 

I19CC-n81tTq,...PB"80..... YCTSHOBIUIM . OOBOBlllWl'll /fa YCKOpBTeJ:lIX 'l1l0Tal1 
(CII. 10, 1. [JOBllDeJll!e OTNOCBTe.IhIIOft "Y!lOTBIITeJWIOCTB .Il0 per<oPfI0I'O 
ypo1lllR ~ 10- 4 01'01108 8ll 8Ta.!, ,IIOCTBl'lIYTOro H8 rruarx YCTSHOBl<8X IS7 , 
B0911omIO lIP" YCJlOIlllJl npll,llll8p11'eALl!oro 060r 8mel!l!Jl 8B Moce-CClUlpaTOpe. 

ABTopu BlijlIWJI)T r.nydor<;Yl> l1]lII9R8TMhHOCTIo .R8,II....xy r . H . ~JlepoBY 

" IIp<:$!cc opy A.~.Tyill!HODY .s 6oJt.b<UYJl DO,ll,lleplll)l DTob pa6OTw . D>m 6xB
rOJlspfIH W.C . 38lb<e.aOBy, B, fl.().nIjlHOBy H E. A. COKWJY 3a nOMOllO>, 0K838H

IIYJl rrpB nOJtl'0108KO !ilIIUlpaTYPH. IIBTOPU 6J18I'O.IlapIlll H. W. TaprulTlrny 
9& rrpEUl.OCT8.S46a:a;y1) tsM R03YO&Hoon HSfO"rOSJI9H.rur MmIIDUK lla LOBe sa 

148CC-ceoapaTope " 
IlMrooonpa 

I. lu" r ukhlno A .V.. tIIullelP r 1'1('0(" 1 1(111' I II rUblllHa l I t' J rc: t . ~ Mn!l~t"" , 

·No ll l~' ·. I~ 2 . ~ . ;?-~n . 

l . :illlllh. l~ R . H . Ph )dJ.NQ\r ., 1'":",( • • vol,}04 , p.I..l10- 1.:t60 . 


" H'll l'llu'r k c . r1., Yiou r . l'I)-5.ft ..... . , 19111 , ", . 1~9 . 1, . llJ',. 1J41j . 


/4 . l Ol l n. , I' f' l rt"~ U. rl~ n dOu,"" 1 / ::1t•• I"ll• . .. , .'iti , p . "'!J1. 


l l1nB ~ . 5 . UllI vr J :a lly u f ro,", y tl J"pun . 198 1. PDp~ r III, /1 . 1' 

6. ~ lI tn"f. l u lu n. L . II( , L. t.t.u:t u .jca Cnu_uLfd "'lt.a Acts , 1'177 , \f . d , 

II . 'JU 'J -.J I} . 

I!I!)_II J . l . ~ t ,tl , l~, UI fJr" tt.. l ScL tc tl . , "JHI . \I.~' . 11.20) . tlll . 

It. l 'l"ruul W. A . e l al. N uc l . lll ~l r . l1e lh. , l 'nleJ , 1J.Ii,II , p . :.dV~-~I: J. 
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18 . 	 t:!Ilu.a H. &, rL .1. t.ueJ.lns tr . H"th ., 1990 . v.l71. r . '>r, · 

,. . Dep31ml1 II. r . H JIJl. IY COBOlllQlDl9 no EODOoIII>S OMHllll HOIIU JtllepH~
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PyxOIlBCl> noc Tyn:HJ18. B Pi.aAaTMD(; "'. ~1J.1 OT,llSJI 

29 OKTJldpR 1985 rOlla. 
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T~p-AKUIlfW r . H . .H AP . P J5-85-775 
l:'eilKI..I,JtJt IOS e / p ,11 / n pH ::m ep rHH n p OTOHOi! < 2 M:lB . 
BO,:U'hJIKlIbfA BW COK0 4 YOCTDIlTeJlb UblH cnoc o6 onpe.aenelUtn lOne 

fJonepCL(ffOe c C"IeJUtc (0) PCWC1l,H11 lO Bc(p .n) H3MepeHO 9 ,LUt Unn90 

lie :)HcprHi1 np OToHoD 80D-2000 K:38 . 3KcnepHMCHTbI npOBOJUUUtCb H3 

IIYLfKt,! Sni'KTpOCT;)"nllJCCKOrO rCKcpaTopa Ball-~e.-rpaa~.]. fiPH ~Ilep

rl1H E rs = 1050 K:3B, On.USK01i K nopo~y peaKl.lUl1' 10Be(u . n) l OB · 
+ na • 

/1 y p OB...!Ill.. E-?;i l "'lB, HilOnlOAaJtCJl HaKCHMYM 0 = 260 MO . Cpe/..\l·u.·\: 
:waIiCUlH.: H J,U,1 1W"OIlC: E -=-10.30-1 400 K:lB '0 = 180 z"fO . ,llo:ula

na6 . 	 10 
UlI,t: II It ,1 npl#l.en.-:t IIYUC:l'UII'f'e.nbHoc·rn Oflt"{!J.t.~lCWIUI Be no t)t2a.K I.{H.H 

(p.n l. t('l) I·Op.1H l'(JCT.1.D!H1 CT _ 10 1 aTOMO.B IInH - 10 11 ollTOMOH 

IO Bt> H II oI 'I ' tttl DB!.!' .. 

l'aGo'f•• lIltIIIOIllIl:IIU U n.aGOpOTOPl1l1 H,uepllbll<. pe.:uCluul OHJIli . 

Prcprint 0 1 lhl" JO I nt I n5t1Cu t e fo r Nuclear Research. Dubna 1985 

nepCDoA U . C. lhlllol·PllJlmftu1. 

T~r-Akup i nn C.M. H ~1. 	 P I5-8~-715 
IOBe:(p,n) ReacLion at < 2 M.eV Proton Energy. 
A Possib l e Ul trascns i t i ve Meth od for JOSe Det~rmination 

Cro~s scction ( 0) of t lie lOBe (p, n) react i on has been mefl
sured in the 80n-1OOO keV energy Tange. The c·xpe.rimf'nts wen;!' 
pvrfonned on tht' beam of E'leClroslatiC',..t1 V,-Hl der r.ranff ge
nt'rator. The maximum v,]lue (1 - 260 "Dh Wa!:i observed at 1:.1 1 = 

1050 keV, ncnr the threshold of lhe 'OBe(p.n)"11· rcactio~ > 
(I + level, t::. : 71 a k('V) . The mcan cross section value j n lilt 

E. l rtb • 1030-1400 k~ \' C'Ol'T8Y intl:!rval was estimated to b6} 
0' 	 180 mb . S£>nt:"itivilY limit 0 1 the IUBe-dl:'!teminSlioli by till'. 
(p ~ tI) I'l'n(' ( ion w.,s t.!vaIUJl~d to btc approx 107 :'Jtoms or nppro...: 
In 11 Il. lo,n pI! r :llom of °Se. 

Tlltl inv., .... i s'n l inn hn~ be(~n pC''1' fornwd .1t: Ihc- t;)iJuralory 

01 Nil! ~.'H I H.·,u! ' I Ollr. , .1 1NR. 


Upt'111+11111 tln ....·jUIllr+tl ll lli II Hlfl' nU'YTII lI ,nepHhiX HI:CJ1e,t:lOllllatUtA , llyOua 1985 


