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1. BBe)leffile 

·, . . 
· •· . lleJJb ,naHHoii pa6orn cocTOs:ma ~TOM, '-!To6bl Bb!6paTb 11 :npHMeT-i11T1:, ·! 

MeT01111KV .l!JIS! OTIUe.l!eJJeHl1Sl 9Heorm-i ,oacna.ria l130TOl10B, vn.a.JieHHblx OT 
• .• ··; .,• -.,<ir· ',·fa, • I ~• • .. ,_. :.:/ •. ,.•-· .. ~·, "•< ... "''.\ • '. ~ 

': · :no.11ocbl 6eTa-:cTa611J1bHOCT11 Ha 3KcneoHMeHTaJibHOM KOMnJJeKce .HCHAnn.:.2 s 
. : ; Ovl5!11 . [ 1 J .. ; H3y'-leH11e :C8()J1CT~' HYKJl.11.l!OB 's 3Toif _o6J1~ci11 HMeeT ; CBOIO 

.cne11t1qi111<y. 9To 6011brrme 3Hepr1111 pacna,na ..:. )lo· 1'0 M3B, MaJihJe cetieH1rn > · 

· · oopa3osaH11si 11x s pea.KUH;x 11 nep11oiihl nciJiyjxlcna.ua MeHbine Hec~o;bKl1~ 
' MHHYT. ,, Ta~Me : oco6eHHOCTH , ' Tpe6yk)~ ··.· • )lJ!~ . HX' ~CCJieiosa~SI 

. ' .,._ ...... 

·•• cooTBeTCTByouietl: -MeT_O.l!l1K11. ·· · ABTOpaM11 · 6!,]119-, Bbl6fxl.Ha .. ·· MeTOlll1Ka,, 

ocHosaHHaSJ Ha 11cnoJ1b30BaH1111 J3-l1eTeKTopa 113 csepx'-IHCToro re!)~HHsi. 
:TaKott·. Bbi6op 6blJI . C.lleJiaH. no CJiellYJO!l111M · np11'-111rkM: . Ge (Hp}'::._nereJ<TOp •' 

. '96Jia~e; ~Bb!C()KOH ~ 3C!J(!leKTl1BHOC~b!O •. pefHCTp.3.111111. j3-'-!aCTl111, B llll1p0i0M'' 
•• ' . . w ' >< ' ' ' ' ' '' · .. :, '. ,', ' ' '' '· \_. 

J!Ha!1a30He 3HeprH11 · 11 HeOOX01111MblM ·, 3Hep[eTH~eCKl1M pa3pellleHHeM. 

·• :.YyscTs11re.~hHOCTb K l-11311y'-l~Hoo )J,aeT sci3MOllCHOCTh To'-!Hoit ica.n116posK11 
<. - - ' • • . ' • ' .• : - • • . • ,. ~ '. - • - ·._ :_ / 

,(\eTeJnOF,a 110. 3Hep~1111. KpoMe· 3!0ro,; ,TaKO~ .c~eKTJ)OMeTp KO~KTeH,. 
y,ri,o6eH .B' 3KCITJJyaTal,11111;·J1 Ha, firo C0311,3.Hl1e He·_Tpe6yeTCSI .60Jibllll1X-. 
MaTepHaJTbHhlX· •3aTpaT .. Pa~pa66TKa .·. 3T,oi1 ,:Me.T6,n11it11 :6b!Jla·- Ha.43.Ta .• np11 
Y4<3.CT111-i a~TOpoB HaCTOmJ1eJ1 ~60Tbl s'cn6''11.H<ti [2] .- · 

:... '.'· < ' ., • < -"-.. ' 

~YHK~HSl OTK.IIHKa Ge (Hp) ·:. peTeKTOpa:: · 

iyHKU11eH . OTKJil1Ka · • ,!\eTeKTOpa . Ha3b1BaeM .· cn.eKT,P, llOJIY'-!eHHb111 pp11 . 

, . per11cTpa111111 MOH03Heprern'-!ecKl1X no311rpoHOB c 3Heprnei1 ·E
0 

• CTpor1111 , 
,, .•· ITO)lXO,!\ K. sonpocy , BOCCTaHQBJieHH$1 • nepBw-iHOtt . C!JOpMb! cneKTpa . Tpe6yeT · 

,:· > , -.. , __ - - r : .·· - . , ·. . -. . ·-·. . , ... 
onpe)leJieHl1$1 (flyHKUl111, OTKJil1Ka · B , 113MepsieMOM ,!\11al1a30He, 3Hepr1111_. · 

' Onpe,neJ1eH11e : IPYHK!.!1111 OTKJil1Ka ,neTeKTOpa i:JB.rr$1eTCSI . ,!\OBOJJbHO .· 
. ' - ' •. . .·.:.., \ .- /'/ . ·- . '• .· . ', . 

. CJJOlKHOH '3all,3.'-lel1, : .. BBl1~Y. • TOfO, . _':iTO , Heo6X0,!111M '11CTO'-IHl1K ,.·,> 
MOH03HepreT11YecK11x · 13-4acrnu c 3Heprnei1. ,no 1 o ·. M3B ••. 9Kcnep111;1eHTaJibHO 

' ' IPYHKQl1Sl • '' OTKJ111Ka. ,; )\JI$!_ TaKoro rnna· . ieTe~TOP3, .,::· liCCJie)lOmJiaCb .• Ha ·•·· 
.· •. crieKT~MeJpe KOHBepc110HHlk :· 3JJe~TpoHO~ ·a' fpeHo6.ire' np11~' 3Hep~1111 ' 

3neKTpoH0B .1. 5 + :a M~B. [3]. TioKaM.Ho·, ';!TO 1 (flYHKUHH ·oTKJIHKa• Alm 

)3- -c'-!a.CT11U :c 3Hepn1e11 :EO COCT6HT 1-13 ,"QCHOBHoro ;n11Ka A (pl'1c; 1~. rio 

" (jiopMe 6nl'13KOrci K rayccosotl. L'1 rinoci<ciro XB()C:Ta R B o6JiaCTl1 'MeHblllHX .. 
·. 3Heprni1'. • Ta;oe pacnpei.eJiei-me· ~bl3Ba.HO' 6oio~b1M 1-1. 00!)3.THl,IM ', paccestH11eM.' 

-~CTl1U H npoJJeTOM 'iix,'4epe3 '.neTeK~6p'.: ·E~JJl1 3Hep~11~;E 60JibW~ ~4M3B, 
'. ... . ' ' .. • '' ' ·. • •. ' ' ,0 
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Pl1C J, 131111 cpyHK'i:-11111 OTK,-Jll1Ka.,Ci~(Hp) -,.n,eTeKT0[-13. llJ!Sl IT03HTpoHOB ,· 

c 3Heprnei1 E . 
' 0 ., ' 

I • 

;:~-
I 

TO_ 3a.Me:rna.si. ':13-CTb'. 3Jl8KTpoHOB. HatfHHaeT 11cnycKa.Tb . TOpM03Hoe 

H3JJY;JeHHe .c, 3Heprneit .!l,OC'l'aTO'fHOH ,CJ!Sl .Toro;_ '4To6hl ,' KBaHTbl' MOrJ111 

Bh!JleT_eTb l-'.13 ~,lleTeKTopa.>8TCl ripoSlBJISleTCSl B cpyHK~½11 OTKJll1Ka ',aeTeKTPP'l. 

~ •· 811.116.; ,/.\OITOJ!Hl1TeJI_bH~~o _.·. mma . T' . Jie.see OC_HOBHOf'.0 ... ECJil1 . H3MepsieTCSl' 

· IT03l!TOOHHblH cneKTD, TO · Ha6Ji10)la8TCSl ,/.\OITOJIHl1TeJlbHbll1 3mlleKT: < CJ!Ol!C8Hl1e 

B • ;eTeKTOpe. .ioHl13aUJ10HHMX • · norepb 3HeprHH , •• IT0311TpoHa• Ji 
· aHHHrHJIHU110~or~ . 11~J1y'1eHv1ii · · [ 4] . · Jro ._ npHBOl!J1T 1f wM{ lfTO , c~eK~p 

1103HTOOH08 C1IBHraeTcJ:i'-s' 6oJiee JKeCTKVIO o6JiaCTb,. a ffiVHKmrn OTIW!Ka 
·. I . _. . . . , , ,. , , <! :: _" , /. I". . . ~ ''. ._' 

ITDHHHMaeT' CJI811VK)OJMH Bi.rn: . cnnasi OT 0CH0!3HOro llHKa ,n,o6aBJI5!!0TCSl ',ll,Be 

~~vneHbKH N . ~ N . • be.nve; 3a.Me;HTb, 1.fTO: · v1cnoJ1b30sal-i11e tbVHKU1111 
• _ .. _ 'f -·.,_1:·' '. 2:-. -·. ',:· ~-._ : · , , · :_·,:. ,_· ,c ,,-:--.' --~'· • _ _._._, • .,"_'": 

OTK.q,ma, · .. CJIOl!CHOro . 811,lla He '.,lJ,aeT. 3aM6THqro npe11MymecTaa, · Ta){ . KaK • :na 

¢YHKUl1Sl , . ·_np11~eHsiercs:r .. ,K • 6~JI£lJIOMY :-· t{HCJIY. -~HaJIOB B cneKTpe ._· _ 11 · 

npoHcxo,n,11T yc~11HeHJ,1e ee TOHK~~ CTPYKTYPhI, ITOCKOJibKY: ll])H aHan~£e 

13:..cneKrpoa .ueHa Ka~am>CO?T~BJISJeT· 20:-40 K3B,) 1.fTO cpaaH11Mo c, 

3HepreTl1'18CKHM . pa3beUJeHHeM ... JJ,6'1'€1\TODa, , ·.ro rayccosoti qiop_MOH 
' ' ' >' , • .l , .-',' . •·- A., -,,-. • . • 

OCHOBHorq '_ffi!Ka. ·MOJKH9_':npeHe6pe%.···.~IT03TOMy.· Mb! 'sh!6pan11 ynpomeHHYJO ·. 

4JOPMY _{!lyHKUl1!1 OTKJ111Ka:-• 8;0_.no3so.riv1J10;· npv1' 11_cnpasJ1eHi-f11 ~3M~peHHoro 

. .S:-cneKT_pa, 11Ci:10Jlb30BaTb npocrne t:ta-T8Ma.TH'1eC~He, MeTO}),bl. l1 H36eJKaT~, 

perneH11H .\1µ3,~HeHHsi • <Ppe.11roJJbMa. · 2 -ro pb)la, .4TO .-~ HallleM cJiyqae 
$l8Jl$l8T~$l \.lIOCTaTO'ffiO 'cJ10JKHaif'~~qe11. : . . .. . . 

- ' _ -· ',. . nporpaMMa o6pa.60TKH --c· .· • 

f.13Mepeinrnn cneKTp BKJIKllfa.eT B. ce6si. ,/.\Be c6c-raBJISIIO!Ul18:. 11I(eaJibHblH 

cneKTp' . ( coo-r,aercTBYJOilll1!1 tia~T11\ i 'qiyi-iKUffif ~ OTKJIHKa) -~ 11 .. iicmeHHblli -

11 R' lflyHKUl-111 OTK!'HKa.): 
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8 . P.\/Jl6BOM . ,f!Dl16JH1l!(eHl111 ITDl1HHMaeM 113M6DeHHHH · cneKTO .KaK 
~ ., ' '. • ' • • • r 

. 1111ea.ilbHbll1 11, l1CnOJib3YSI . '-BCTl,f NI ' N;. J,j R' qiyHKUmi OTKJll1Ka, 

cpopMHpyeM ' H3 Hero l!e~pM11poBaHHYKJ COCTaBJl$00!llYJO: .. : nocne 
coorneTcrnymei1 -· . HopMupoeKH. · 3TY cocraB,1$lKJillyx> Bh!tfl1TaeM 113 

nepR0!-13.1.faJlbHOro cneKTpa i-f noJiy4aeM ero H611CKaJf.eHHYJO coc:raiwrornyio,· 

TaK KaK· · ca.Ma .!JlyHK'.lHP. OTKJI11.Ka He . BTTOJIHe '"?PpeKTHa · ( He 

yq1-1rnrae_T npam1J1bHO 3HeprenJ4e~Koe pacnpe11eJieHHe · TOpM03Horo .:, , 

113JIV4emtq TT0311TOOHOB) 11 caMa .nooue11vna.06oa6on:11 11CTTOJ!b3VeT .TOJlbKO 

nep~oe np116J11-0K~HHe; RCJO ' ~pe~m.ra~~yn ~eTOll~KY. m;o6xo~l1MO . 6h!;O 

mareJibHO ITDOB60l1Tb Ha H3BeCTHblX IT03HTOOHlfhlX 11CT04Hl1Y.ax: 
I., • / ·• J ' ' 

J!Jlq 
/ 

ITOllrOHYl-f ffifRMRTpDB · !JlYHK_UJ.-!H ' 'qTK.nHKa. ' 6b!Jll1 

- no311TpoHHble- cneKTp1>1 u\oTbnoB62 Cu, 66 Ga; H-~,, Sm, rpaHH'fHh!e 3Hepr1111 ( 

1c0Topux · l13M~peHu · ~arn~~1-1b1M11. _cneKTpoMeTpaMvi 11 V.3BeCTHbl · c xopomefi · 

TO'fHOCTblO, 8 y.a,qecTEP napaMeTpOB HC~OJlb30BaJIJ,!Cb ,OTHOUJeHHe TTJIOIJiallefi. 

113MepeHbl. 

' /. ' + ,• ' ' • • ·,, 

OCHOBHoro m1Ka A 11 . crvneHeK · N1 , N2 11 11X llJlHHa·, n.iorna11b · CTVIT6HeK .· He -
+ j ·:.:_ ,, • • .• ·•. ·:. ·. , •. · .. ·,·,., ,_. - - ' ' ,·'. ,· ( ., . \ 

MeHs:leTCSl 8 3aBHCllMOCTl1 ' OT . 3Heorn11. 8TO OOb5lCH$l8TC$l '· TeM, 1.fTO . • . , • . . ' •.. . • .. • I . 

. aHHl1rl1Jl$ll1HOHHb!e. · 0:-KBa.HTbl: . p::l3.~eTa!OTC.i:t ITOll . yr JIOM '18f 11 IT03TOMY 

H~Hl13aUl10H~bl~ n6TepH ' B , 11e,Te1-nope Ma.JIO 33.811CSlT OT MP.{:Ta 

aHHl1rlrnSIIIHl1. OTHOU1eH11e R'/A. nJHHSl~O TaKi~!, KaK H ·. ~- na6oTe [ 4 f . B~llI · 
. . " ·-. '. . ,. ,. .- ; /-:: - .• .,. . . 

'JlYHKUHH oTK.nmra _ 11 .. pe3y.%i'aThl .-no1iroHKH · npe_ilcTaBJielfhl Ha;- pm:. 1_ .• 

·. <llyHKUHi:t ,.· He y~11rnsaeT TOpf103Hoe :\13Jiy4eHi1e 13..:qacrnu. 3TOT 3rJxl)eKT 

MOlK~O ~CTl-ltfHO KOM~eHClffi0~1f semttfl1HOH XBOCTa R' .. noc11e KO~DeKUHH ' . . . . - .. 
. H3MepeHHoro . ,B-cneKTpa cTpo11J1CH ·. 'rpafJJHK ¢ep1-11-1-Klop11i no • Merony 

,. .. ' ( ' . -

Hal1M8Hbllll1X 1rna11paT?B npoBC1111Jl1Cb npHMa$l Jll1~11SI . H onpeneJIHJiaCb 

rµc1.Hl1'1Ha.SI 3Heprnsi cneKTµi, B 'KatfeCTBe. npHMepa Ha p11c. 2 np11eeiI~H 

n0311TPOHHblH cne!<Tp . B, lJIKaJie SQRT (N) _(A) 11 ero rpaC!J11K, <llepM11-KJop11 
- • ·,_' : + • ' • ·,. •• '. ' '\ 

(B), np11 ITOCTp6eHHH ,: rpaiJl11Ka <llepM11:-KlOp11 ,, l!J!Sl npaB11JlbHOro Bbl6opa 
\ - . ' . , 

3Heprernqernoro ,n,Hana30Ha o6p:3.60TK11 .Heo6xo1111Mo yq11rh!saTli cxeMy_ 
• . j. > \ ••" • • • • ' - ',. 

pacna,na l1CCJ1e11yeMoro 1130TOna. ECJIH ,B-pacnan 1111eT Ha B036YJKll6HHOe 
,. + + ' • , • • • ~ • • • 

·- COCTO$lHHe $11103.; TO B03MOlKHO CVMMHOOBaHim-::iHeonm .TT03HTOOHOB 11' 

3'-KBaHTOB; . ·K~TOpble o6pa3YJOTCSl ~11 '~3pSlziKe 3TO~O COCTO$lHl;$l: ,8TOT 

: · 3mctie1n · MoJKeT no11aecT11 K nos:rsJieHHIO ,11orioJIH11TeJibHOro xsocra. s JKecTKO~ 

. q~~Tl1. ,B-cne~n~.' l1To6bl·. OU8Hl1Tb sepoSlTHOCTb TaK~ro cyMMHpoBaH\151, 

. Ha.Ml1 6h!Jik H3M~peHh! onHHO'fHbre ~-cneK.Tpbl 11 c~eKTphl ( ,8.-rl -cosna11eH1111 

·_. 113oTonos 44 Sc i1·24 Na ·cpiic.3). Pe3yJibTa~b! d5pa6oTKH; npen~TasJieH~He 

~s ia6.imue 1; no~3NFBKlT; '-!TO eeJIH411Aa 3TO~o '~il)tl)eKTa He3Ha.Ytt~eJI~H3. 
, '•• _, ' _'. • - • •• J .• • ' , 

norpellIHOCTb B onpeneJieHl111 rpa!-1114!-IOH 3Hepnrn /3-cneKTpa COCTOl1T ,113 
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-norpelllHocrn, BHoc11Moi1 ipyHKu11ei1 .OTK1!11Ka ".'20· K3B, crar11crw-iecKoi1 

OUJH6Kl1 H norpell!HOCTJ,1. 3HepreT11tJeCKOH Ka.JI116poBKl1 < 5 K3B •. 
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•. · Peay Jib Ta Thi KOHTpallbHhlX. HSMepeHHl1 

')IJI~ Tecrnposa.H11S1 . '¼lYHJ<l.\1111 . OTKJIHKa . HaMH . 6b!Jil1 ·. ' 113MepeHb1 

· no31ffp0HH!ie, cneKTpb! 15-;» 'H3orono8,'. y K<Yrophlx· .llOCTaTO'-IBO TO'-!HO 

. H3se~T~bl . 3HatJeHl1$1 . rP3-HM'lHblx· ;Heprl1i1. H3Mepel'i11si_ npo80~11n~~b Ha -. 
-::-- - '3K~n~nHM~HTa.JlbHOM KOMllJJeKce .. S!CHArm.::.2 ..._. pi6orarinieM ' B · iIHH~ .. c 

' . ·. . _, ··.· . •· . ' ,' 

· (fla.30TpoHOMOHS!H, ,llJistnOJIYtJ8Hl1SI HeITTpoHo,ne!p11UHTHblX Sl}lep HCCJie}lyei-1h!x' 

·1130T~fl~B "11cnoJ1~3()j;Ja_Jl~c·b BOJi~!ppaMosasi ~eHb, o6~eMa.SI npOTOHaMH. 

·· c 3Heprnei1 660 M3B. lioHhl; · o6paaosaBiq11xcsi·. B ~eHH HYJ(JIM.ll~B, nocne 

Micc-ce~parora:•Bh!c.alKlfBaJJl1C~ Ha Al .lll1CK, KOTOp!IB "!epea' ycTpoMCTBO, . 

, .THna • MOHeTHoro. aBTO~Ta, ... • no~~ K -,}leTeKTO~. 0,!IHOBpeMeHBO 

113Me'pstJil1Cb O H ipeHrreHOBCKHe cneKTpb!, .KOTOpb!e 11CITOJib30BaJll1Cb--.ll.JlS! · 

... 11.lleHTl1!pl1Kal.\1111 nonyqeHHblx •· 1130TO~OB. ,' ttCTTOJlb3.Y6Mh!H. Ge (Hp i /3-Jl8TeKTop 
' - ,_ .. I' •' . 

11Meei' cneJlYK)nn-te xapa.1tren11cr11K11: ,D,Ha.Merp-16MM, TOJIJlil1Ha-9MM,,: BXO.llHoe 

OKHO 113 THTaHa 12Mr/cJ. -~Hepr~TH'leCKoe µ3.3pemeime ~~TeKTOµi .ll.JlSI 
. ~ ..... , ' : . '- ~. . . ; ··- ' ' . ' . . . . ' ,4 ' . 

3JieKTp0HOB C 1{662 13 :.cs,1{1063 K3B 2
_
07 Bi H 1{2100 146 Tb, 113MepeHo 

• , ' l • - ' - ,. -. ' 

· paBHhlM 15 K38, a norepH BO BX0,!1HOM Oi<He H MepTBOM CJIOO }leTeKTOpa 

cocras11n11 14 K3B. ,llJist · KaJJ116poBKH i.:.lleteKTO~ no 3Hepr1111 6h!JJa 

cneUHa.JlbHO H3fOl'OBJieHa Ml1llJeHb . H3 . MeJJKO.lll1CllepcHOro llOpa!!Ka Se 

T()Jllll~HOH 17 Mr/ct-(' n~~eUjeHHa!I B naReT ,..,/~oHKO~ Ma~.naposott nJ1eHK11. 

B nopowok 6b1Ji }lo6a.BJieH 2 0 7 Bi .ll.JlSI OTTpe.lleJieH11~ narepH 3Hepr~ 13...:qac- . 
Tl1l.( B Ml1llleH11, K~TOpa11 COCTaB111n~. 30 '• K3B. rrepe.ll ~l{a.JIOM 3Kcnep~eHra 

. MHllleHb noMeuiariaci; B~>~OHBepr H3 Al H CTaBHMCb Ha _o6.ny4effife. B .. 

pe;yJlbTaTe ·peaKU1111 ~~oM.npoTOHOB Mli. n~J1yq3JI11 ",nBa. 02-11cro"IHl1Ka::~ 
)IJISI Ka.JI116poBK~_ 111cn~nb3osa~c~ 

2 4 Na, o6pa3osa.HHhltt · B, tpoJibre H3, Al· H 
. . 5 ··' . . ,' 

-., ... 



, I ·- , • .. __ • / - , , -

! 616G. '1· J:4S1VAPP_. 25.0. S:94. Sirigl Cam,;,a:~'sp.,ctrw,i (liPCe 2~c) 
1 · . 9, i , . Tm= 170 min; I =3600 i/"' A 1-; filtc,- 3mm ( BwY I J _· _· ·-·-- ~ 

-c' . . . 1 · ~ . . . -
. "' 7 . "' 

I . io•~- ---w¾ -~-i 
' ~ ~ - ~ - . -.'- :~. .. ~ ! l ·. ~,-__ ., .. -·. "' .,, -~ I -1 , · · .. , · ,:· . -.• .. ,-- t ~, . ~ 
' 10•~· ;. ~t_· .· · ... ;·· .--<-
! ~ j __ J ' - . -,,.'·: .'7-.,~-- _,j·' < ~ ;i: 
l :.., i •. - . . . ~•· i -· . ·1' . . . ,, 

·\ 
i 

;'.:; l ; .... !••'.. . . . 1·. -~ '"' to • -d , .,,,., · .i I '._· · · . ., ·, 
0 · ~ I .. · "1¥k \~, j j , : · ..,--

, c..) ,::; ·. - ifi,,:w11.,t; _:. 
·1 ·' . ·: :,·~~~-:J 

10 
J ... ' ,i.,:, 

' ,-j ... "'11 
.·-; '. '!lT!lfll!llllllU 

"' ~--. 
"' ~~ 

,I' ( f -~ · T---~~-~--,-,-,~~-,T.:r-"J,_;,:_,.~,-+;...~:;_,....,- • 
, ! 600 ,. 1600 - · 2600 , ,'3600 _4600 · 

1 - Energy keV . : 
L--------~-----~---------''--=-----------'--·•·--,--

P11C ,i: Cne1dp ra~-JJylfeH 6 "Ga, 113Mepel-!HbITT G~{Hp) --:,,,neT~J{T0p0M. ..-
• •• •• , > • • I - ; • ; < ' --....._ 

. 
6 6 Ga . ( p11c. 4) • ~K~n~mumiic>L B Ml1llleHl1 113 Se. Ka11116poBKa npoao,m·iJiacb: 

I ,;' r , ' ~. f • • I • ~. - -·. . , , . ,. • 

nem1011w,1eci11 s noouecce 113Meoem-m. B 3Kcnen11MeHTe l-icnoJJb30BaJ1acb 
cn~K;~M8TDH48C~SI . an11ana;~ ·· .. dll1DMhl ORiEC [ 5) ; . , TID~MeHeHHe·: -

D~~eK~OD3..~;0lKe~l-lH fl03B;Jll1JJ; nonll~~il1~Tb.3arDV3KV no J3-:aCT1-ILJaM: 
• ·• -<., • "~ • . i . . . ✓• •• ·.:··· •• ' -. • ., - _ .. , • •• • ·., 

"' 
i 

'.\ 

L:. 
z\= 13B-J64. Z=6 l~71 

--.~----------:-i 

I 

·-- ·,o· o 1 
,... -::J - T ! 1 ! 

! I 
,~ ;;.,._ 
"i '-' 
!~ 
1~ 

. ->~ . I _ ._. r . rJ t 
-~--~_:r_L_::4,..- 1 · 1 ~ ! J · ! 

0 ~ · -·· -·f · :"7r .l i. ·4 H 
l · 1 ~ ~· 

~4, - -! , l · 

·1 . 

't .i 
- I i 

'~-: .. ii 
I 

1 S s . i ? l, 

. -:-2iJ(r:J !f go.. l,. :;:~ 
...; - -· -

<,_~, s-LI .. a ·s'"--E:' :, i~. ='='a· .. 
j J'l,f'-1 F E-< .• E-< ,. ::,,:i . ~... ...a ::.:a- .:, t: 
J , ➔ or. . •co r-. ::-:, • ::,;, N ,:,t -,, .,.. a:! . t-• , ,c 

7 .,. \- - '° 'D ...,. "" o() 10 ..,. .n,. c,i;, .. 

' '"()J ·~~~~- - - - - - - - - • -,. -: ·. 1 
-_.:.,11 :-~ ."T, , rTt"":" T'T-i-r--rT<7""T""~r•--r- rr-; 

. 2000 30D0 . - 4000 5000 . 6000 7000 .. ' 

',· 

_ .. :--:__:_ __ ." E.· beta(+) nia;;, k'e V . ! -

PHC 5. Cpa.BHeime. TTOJJYtfeHHblX 3HatfeHHH rpaHl14HblX.3Hepf'HH C paHe~. 

H3BeCTHb1Mtr· ¥Kcnep11MeH_Ta .. JrbH_b!Ml1 BeJ1Htf11Hai-li--1 •· 

6 

·-' 

'1 
\ 

'IL . :L 
i 
l 
\ 

,I '. J' ·, 
.no · .. 5000 11Mn/ceK 6e3 3a.MeTHoro · 3dll!lelna CJJV'-BHHoro CVMMHOOBaHl1SI 
_... - " • • ... . .. • f 

v!MTTV JlbCOB. . Ha DHC. 5 ·. rmeIICTairneHbl < Da3HOCTH M8l!ClIV 3HatfeH!1SlMH 
< .. , •, , & • & I • / 

. rna.HH4Hb!X 3Henrni1; 113MeneHHhlx HaMH 11 11rivr11M11 aBTOD3.MH .. l<aK · a1111H6 

11~ pHCYHKa, .. B ,[\L,la~ajoi-ie >paH114HblX .3.Hepr~i'.i- o./ '.2 110 T M3B 

'mo:nionaeTCSI .· XO~ee COrJI3.CHE'., . 
/ ~·-

orpaHW-1eHH>1 np11MeHeHHH Mero1nnrn .. ,· 

~ ' 

, 1.. HeJJb3Sl oi:ipeiieJ1\rrb ,, naj:1'3.MeTpbl. f_ . KOMITQHeHTa, '._ecJ111· .. · B 

mi~naGoHe 3Hep~lm, KOTOpb!H_ Mbf.;~~1cn6_nb3yeM -~ r~~l1Ke, ~pM11 ·• )JJISI 

onpeIIeJJeHHSI_ 'E/fr.iax HJJl1 B.billle no ~Hepnm; ' c:yllleCTB;JlOT: r-nepeXOlI!il ~ ~ 

cy~MaPH?H 11HT8HCHBHOCTblO, cpaBHl1MOH -~-. HHT8HCHBHOCTbKl 'onpe,neJJSleMoro 

KOMTTOHeHTa i -cnrKrpa,: He~XODl1MO C07P'J.H~Tb yc~~B11e }:>r;~10%Il: . 
31'0 ..• YCJJOBl-'!e . CBSl33.HO : C 3(j'{peKTHBH9CTblO pe~HCTpaU11H r-KBaHTOB 

.·/, 

,neTeKTODOM. '' 

. ·--::- 2 .• ,Ecm1 B6JJH311 o6pa6a,Tb!BaeMor"o yqacT~;i =cn~pa. npoS!BJlSl!OTCSl 

: HHTeHCHBHble i.:: JJHHHH, TO B03HHKa!l~ MeTOiIHlfeCKHe 11CKaJKeHJ.1Sl, cneifrna B 
mia~;OHe 3H~p~HTf' 0~ E; .n~ E/6QOK3B. . . . . . . . • 

' ~. MeT_Olll1lca H_e nposepsiJJacb ,llJJSI 3Heprni'.i no3HTpOHOB 60J1bllle 7. 5 
- I •. . . . . • ' . •· . . . . . . , . -.. . " .. 

- M3B ... nmroMy npH Ei>:7,.5 M3B.;. MoryT _B03HMKHYTb OCJIO:l;H8_HHSI B ee 

npHMeHeHHH }f3.:.3a ::maYHTeJJbHOr_o ai.na.naB .I:: l!JYHK111110,'oii.nHIIB. 3qx)leKTa 
fopM03HOro 'i:fonylfeHH\1 n03HT!)()HOB. . . ' ' ' ' . . . 

4. .IlJJ~ 'i~c!lOJJ~30Ela.H~Sl MeT~lI~K~~ H\llKHbl HeKOTODhle 

pa.CfJa)lii <c aepo~THOCTH ,- 33.ce.11em;si· U0311Tpb~aMH 'OCHOBHOro . H 

.• B036YllCJleHHbi'x •• ~OCT~Sll·ml1) : . 

Tipe,ncTaBJJeHHaSl B i pa6oTe , Mero.rimca H3MepeHHSI ./3' -cneKTpclB 
- - . . - '' - ' ' 

xopano no',nxonHT, • K_· -"on-line" H3MepeHHHW KOporim.'itHByuil1X: l130TonoEi . 

- npocTOTa npi~MeHeimk. ~OM!1aKT~1 .nereKTOp;. H~cnoiHaSJ 11 TO'jHa~ 

. 3HepreTH48CKaS!
0 

'KaJJ~6poBKa, . 6h!CTpa~. ctSpa.6~Tf'.a · 11 y.nbs,/lersopsmmasi 

'TOtfHOCTb 11~MepeHHH (,no 30K3B) ho3B0Jll1JJl1 TTOJJY4HTb p~,n HOBhlX 

pe3y;b~armi; ony6;HK0;3'3-HHb!X s :pa.6ora; f6,7t_ · . · 

P~6~Ta·· BblnonHeHa np11_ noAAep>111<e Pocc11vtcKriro 'cpoHA·a.'cpyHAaMeHTanb-
'/ , ' ..,. ~ ' ' .. 

-. (rpaHT ~.94--02~0484~8a) 111 ~11pMbl 



·' 

_, 

J1v!Tepa TY[B.-' 

1. Kaiinnikov:V.G:. et a1::NIM B 7011992) p'.62.:68: 

2, H, ratt6arop 11 llp. ITpenp11HT JlHSl<ti )I, 1082, 1985: 
1 

. 

3. R:Decker et al., NIM, 192., (1982); p.261. ' ... 
' , . ' '-' 

· '4. D.M. Rehfield and ,R. B. Moore; NIM, 157, ( 1978), p. 365 ., 

j-

,5. Instruments .for Researc!Y'and Applied Sciences, E686, 
,. , , .. ' ' ,,,.,,. 

1985, Catalog. 

6: BeceJIOB +. B_: H np. 1138. PAH, 1994: 

7 •· Hecenos r. B. :.11 AP_: npenp11~1 mum, 

. ...___ 
. ·-. 

-

,. 
', 

\ ·,· 

•·. 

. .,_ 

::_1 

··_.✓ 

-PyKOnHCb nocTynHna B,HJ~~TenbC~HA•oTAen 

'15 H~nR 1994 roAa. 
·~ ·--;- -

,' 8 
,\ 

'., \ 

I. 

--~ 
ORTEC; 

J 

I 

' 

... 

·, './ 

\ 

·•I 
I 

BeceJIOB r.B. HAP-
MeTOA onpeAeJieHHSI :mepr1m pacnaAa 
KOpOTKO)KHBYID.HX HYKJiffAOB B «on-line» 3KCnepHMeHTax 

P6-94-272 

OnHCaHa MeTOAHKa H3MepeHH51 rpaHHqHhIX 3Hepmii Il03HTpOHHhIX cneKT
pOB npH noMOID.H Ge(Hp)-AeTeKTopa. 3m MeTOAHKa HCnOJih30BaHa AJISI onpeAe
JieHHSI 3HepmH pacnaAa 25 H30TOilOB pe~K03eMe.,'lbHhIX 3JieMeHTOB. ' TioKa-
3aHO, qTO pa3pa6oTaHHhIH MeTOA yqeTa HCKa)KeHHH B Il03HTpOHHOM cneKTpe, 
BHOCHMhIX 3cpq>eKTar.m o6paTHOro H 6oKOBOro paccesrnm1 qaCTHII., TOPM03HOro 
H3JiyqeHH51 H cyMMHpOBaHHSI 3HepmH Il03HTPOHOB H aHHHrHJISIIJ.HOHHOro H3Jiy
qeHH51 B AeTeKTOpe, Il03BOJISieT yMeHhillHTh MeTOAHqecKyIO norpemHOCTh B 
onpeAeJieHHH rpaHHqHoii 3HepmH Il03HTpOHHhIX cneKTPOB AO 30 K3B, qTo, KaK 
npaBHJIO, AOCTaToqHo AJISI cpaBHeHHH C TeopeTHqeCKHMH pacqeTaMH (MaCCOBhle 
cpopMy.'lhl, cxeMhl pacnaAa). · 

Pa60Ta BhIIlOJIHeHa B Jia6opaTOpHH SIAepHhIX npo6JieM 011.5111. 

IlpenpHHT 06be,1HHeHHOro HHCTHT)'Ta ll,lepHbIX HCCJie,1onaHHH. ,ny6Ha, 1994 

TiepeBOA aBTOPOB 

Veselov G.V. et al. 
The Method of Decay Energy Determination 
for Short-Lived Nuclei in On-Line Experiments 

P6-94-272 

The method of measurements of endpoint energies of positron spectra by 
using Ge(Hp)-detector is described. The method has been applied to measure 
the decay energies of 25 isotopes of rare earths elements. Taking into account 
effects of the positron back and side scattering, bremsstrahlung and energy 
summing of positron and AR (annihilation radiation) pulses allowed to decrease 
the systematic error of positron endpoint energy determinations up to 30 keV. 
That is, as a rule, enough for comparisons with mass formulae and for analyzing 
nuclear decay properties. 

The investigation has been performed at the Laboratory of Nuclear Prob
lems, JINR. 
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