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BBE,llEHHE 

Bo MHOr~X na60paTOp~~X M~pa npOBOA~TC~ ~HTeHC~BHble ~ccneAO

BaH~~ 3M~CC~~ BbICOK03HepreT~4eC KOrO (Ey L 8 M3B) y -~3nY4eH~~ 
B ~AepH~X peaK~~~X C T~men~M~ ~OHaM~. YBen~4eH~e 3$$eKT~BHOCT~ 

MeTOA~K An~ ~X npOBeAeH~~ ~MeeT BamHoe 3Ha4eH~e, TaK KaK BblXOA 
y-~3nY4eH~~ B ~HTepecy~~e~ 06naCT~ 3Hepr~~ COCTaBn~eT MeHee 
OAHO~ TbIC~4HO~ OT nonaoro ce4eH~~ peaK·~~~. B AaHHO~ paõore 
on~caH YCOBepweHCTBOBaHH~~ cnoc06 B~AeneH~~ KaHana cn~~H~~ 

cnomH~X ~Aep. B 3Kcnep~MeHTax no ~3Y4eH~~ mecTKo~ KOMnOHeHT~ 

y-~3nY4eH~~ OH 6~n np~MeHeH BnepB~e. MeTOA OCHOBaH Ha onpeAene
H~~ nopanxoaor'o HOMepa Z npOAYKTOB peaxuaa no xepaxrepacrnve
CKOMY peHTreHOBCKOMY ~3nY4eH~~, B03H~Ka~~eMY npe~My~ecTBeHHO 

3a C4eT BHYTpeHHe~ KOHBepc~~ y-nepexOAOB ~paCT-KaCKaAa/ll . 
B nepB~X ABYX pa3Aenax on~caH~ 3Kcnep~MeHTanbHa~ YCTaHOBKa, 

pean~3y~~a~ B~COK03$$eKT~BH~~ cnoc06 B~AeneH~~ KaHana peaK~~~, 

~ cxeaa 3neKTpOH~K~, ~cnonb3yeMa~ B xoppenauaoauax ~3MepeH~~X 

Ha nY4Kax T~men~x ~OHOB YCKop~TenH Y-3DD n~p OHR~. B TpeTbeM 
pa3Aene np~BoA~TC~ 0630p·pa60T no ~3BeCTHbIM oc06eHHOCT~M 3M~C

C~~ KX-~3nY4eH~~ ~3 B~COKoB036ymAeHH~x npOAYKTOB peaK~~~ C T~
men~M~ ~OHaM~, on~C~BaeTC~ np~eMneMOCTb per~CTpa~~~ KX-~3nY4e

H~~ An~ onpeAeneH~~ Z npOAYKTOB C B~COKO~ 3$$eKT~BHOCTb~ B 3KC
nep~MeHTax no ~3Y4eH~~ np~poA~ meCTKoro y-~3nY4eH~~. 

1. onHCAHHE YCTAHOBKH 

YCTaHOBKa' "Ex" noaeonaer npoaonar s cnoso-ue xoppenauaouaue 
3KCnep~MeHT~ C ~cnonb30BaH~eM raMMa-AeTeKTopOB pa3H~X B~AOB, 

B 4dCTHOCT~ 3Kcnep~MeHT~ no onpeAeneH~~ B~xoAa meCTK~X raMMa
KBaHTOB B pa3H~X KaHanax peaK~~~ C T~*en~M~ ~OHaM~ ~ no onpe
AeneH~1O 3Ha4eH~~ COOTBeTCTBY~~~X BXOAH~X yrnOBb/X MDMeHToB / y
MHO)f(eCTBeHHocT~/. ,llaHHa~ YCTaHOBKa ~Bn~eTC~ MOA~$~Ka~~e~ paHee 
~cnonb30BaHHO~ YCTaHOBK~ ,llEMAC-MynbTH/2/, KOHCTPYK~~~ KOTOPO~, 
B OTn~4~e OT ,llEMAC-MYnbTH,n03Bon~eT nOMeCT~Tb AeTeKTOp KX-~3ny
4eH~~ BnnOTHY~ K M~weH~ OAHOBpeMeHHO c pér~cTpa~~e~ y-KBaHToB 
c nOMO~blO ABeHaA~aT~ y-AeTeKTopOB, pacnonomeHH~X nOA06Ho ~rnaM 

ema B pa3H~X HanpaBneH~~x npOCTpaHCTBa /p~c. 1/. reoMeTp~4e
CKa~ $opMa KaMep~ pacce~H~~ - yce4eHH~~ ~enbHoMeTann~4ecK~~ 

Ky6 Je ~ 210 CM/, "Me~".'~ . ~_ CK!,03HbIX paA"aIlbHbI}( o r eepcraã , 

G,~, ... ;.~.1 i;aCTflITYT l . 
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nepneHA~KynRpH~x rpaHRM. B 3T~X 

CR non~e CTaKaH~, cOAepma~~e 

CB~HUOBO~ 3a~~Te. Ky6 n~6o~ CBOe~ 

$naHuaM~ ~OHOnpOBOAa, 4TO AaeT 
B B~6ope reOMeTp~~ 3KCnep~MeHTa. 

TOp~ 6A3r2-23, ~3rOTOBneHH~e ~3 
x 63 MM ~ ~3Y-82, pacnonaran~Cb 
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OTBepCT~RX repMeT~4eCK~ KpenRT
CU~HT~nnRU~ÓHH~e y-~eTeKTOp~ B 

rpaHb~ MOmeT COeA~HRTbCR c 
AOnOnH~TenbHY~ CTeneHb CBo6oAbl 

npOM~WneHHO B~nYCKaeM~e AeTeK
CU~HT~nnRTOpa N~(Tn ~ 63 x 
Ha paCCTORH~~ 1}0 MM OT M~weH~. 

PHC. 1. KOHCTPYK~HH YCTaHOBKH 

"EJK": 1 - MHweHHhlH Y9 eJ1; 2 
O'IIOPHhIH c-raxaa ; 3 .;.. KpHOCTaT 

c Ge-geTeKTopoM; 4 - CBHH~O

BaH 9a~HTa y-geTeKTopoB; 5 
C~HHTH!IJIH~HOHHhle y -AeTeKTopbl. 

AnR YMeHbweH~R $oHa ~ 3$$eK
Ta nepepacceRH~R y-KBaHTOB 
MemAY'OTAenbH~M~ Kp~CTannaM~ 

AeTeKTOp~ nOMe~an~Cb B 3a~~T
H~e Komyx~ ~3 CB~Hua c Ton~~
HO~ CTeHOK 10 MM. CO CTOpOH~ 

M~W~H~ nepen KamAblM N~(TI)

AeTeKTopOM CTaB~nCR $~nbTp 

10,5 'MM Cd ~ 1 MM CU I AnR no
rno~eH~R peHTreHoBcKoro ~3ny
4eH~R. 3$$eKT~BHoCTb per~CT

pau~~ y-KBaHTOB AnR KamAoro 
NaI(Tl) -ner exropa 6blJ1a onpe-
AeneHa CTaHAapTH~M o6pa30M 
ICM.l 2/ I. OHa npaKT~4eCK~ 
nOCTORHHa B A~ana30He 3Hep
r~~ Ey OT 200 AO 2000 K3B 
~ paaaa e = (3 -;. 5) x 10-,3 
OT 4". Pe3ynbTaT~ paC4eTOB 
BepoRTHocTe~ k-KpaTH~X COB
naAeH~~ no $opMynaM ~3 pa6o
l~/3/ AnR AaHHo~ YCTaHOBK~ 
~ YCTaHOBK~ AEMAC-MYnbT~ 

np~BeAeH~ Ha p~C. 2. B~AHO, I 

( 
PHC. 2. PaCqeTHWe BepOHTHO

i 

CTH k-KpaTHhlx cOBIIap;eHHH AJlH 

gBYX YCTaHOBOK .llEMAC-MYJlbTH . 
H "EJK" B 9aBHCHMOCTH OT MHO

JKeCTBeHHOCTH,<M > . 
y 

;.. 

4TO OAHOBpeMeHHoe YBen~4eH~e 4~cna C4eT4~KOB ~ YMeHbweH~e 3$
$eKT~BHOCT~ per~CTpau~~ y-KBaHTOB KamAblM C4eT4~KOM B OTAenbHO
CT~ n03Bon~no nOBbIC~Tb T04HOCTb cneKTpOMeTpa no onpeAeneH~~ 

BToporo MOMeHTa IA~cnepc~~1 pacnpeAeneH~R no MHomeCTBeHHOCT~, 

KpOMe Toro, CTaJ10 B03MO~H~M nOAHRTb 3arpY304H~e xapaKTep~

CT~K~ YCTaHOBK~. 

meCTKoe y-~3nY4eH~e per~CTp~pOBanOCb CU~HT~nnRU~OHH~M~ 6no
KaM~ 6931-20 Ha OCHOBe NaI(Tl) 0150xl00 MM ~ <tl3Y-496. LlnR 
YMeHbweH~R BKnaAa 6~CTp~X He~TpoHoB OH~ pacnonaran~Cb nOA 3aA
H~M~ yrnaM~ no oTHoweH~~ K HanpaBneH~~ nY4Ka. 3<tl<tleK~~BHoCTb pe
r~CTpau~~ ~cnap~TenbH~X He~TpoHoB AnR 3T~X ~oAyne~ ~ccneAOBa

naCb B pa6oTe/ 4/ , rAe TaKme 6~no YCTaHOBneHO, 4TO <tlYHK4~R OT
Kn~Ka AeTeKTopa Ha He~TpoH~ c 3Hepr~e~ 0,2-3,0 M3B npeACTaBnR
eT co6o~ AnR E y >1 M3B 6~CTpO cnaAa~~y~ 3KcnOHeHTY c pe3K~M 

06P~BOM AnR Ey> 8 M3B, ~ n03TOMY BKnaAOM OT He~TpoHoB B CYM
MapHbl~ y-CneKTp npa per~CTpa4~~ y -KBaHTOB c 3Hepr~e~Ey Z 8 M3B 
MomHO np~He6pe4b. 

B 3Kcnep~MeHTax no onpeAeneH~~ B~xoAa meCTK~X y-KBaHTOB ~c

nonb30BanaCb TonCTaR M~weHb AnR nonHO~ OCTaHOBK~ HaneTa~~~x ~o

HOB. OHa pa3Me~anaCb B 4eHTpe K~Mep~ Ha TOP4e cne4~anbHoro CTa
KaHa, BHYTP~ KOToporo HaXOA~nCR Kp~OCTaT KX-AeTeKTopa ~3 CBepx
4~CToro repMaH~R. BxoAHoe OKHO CTaKaHa lan~M~H~~1 ~Meno Ton~~

HY 0,5 MM, ~ M~H~ManbHoe paCCTORH~e OT M~weH~ AO AeTeKTopa on
peAenRnocb TonbKO KOHCTpYKu~e~ Kp~ocTaTa. Ll~aMeTp np~MeHReMoro 

AeTeKTopa ~3 cBepx4~cToro repMaH~R paBeH 20 MM, paCCTORH~e OT 
GeAo 6ep~~n~eBoro OKHa Kp~OCTaTa paBHO 5 MM,~ AbcT~rHYToe MaK
C~ManbHO B03MomHoe 3Ha4eH~e TeneCHoro yrna AnR Hawero AeTeKTO
pa 
LlE

COCTaB~no =3,47 
MAC-MYnbT~/2/. 

cp, 4TO Ha nopRAOK 60nbwe 3TO~ Ben~4~H~ 

2. CXEMA 3nEKTPOHHKH 

Ha p~C. 3a np~BeAeHa 6noK~cxeMa 3neKTpOH~K~, ~cnonb3yeMaR 

B 3Kcnep~MeHTax no ~3Y4eH~~ mecTKo~ KOMnoHe~T~ y-~3nY4eH~R B 
B~AeneHHOM KaHane peaK4~~. 3neKTpoHHaR annapaTypa nOAo6Há ~c

nonb30BaHHo~ paHee B pa6oTe/ 2/. OCHOBH~M ynpaBnR~~~M 6noKoM. 
RBnReTCR BocbM~KaHanbH~~ cABoeHH~~ aHanoroB~~ Myn~T~nneKCOp 

AM-2K, KOTOP~~ 3anYCKaeT BeCb np04ecc per~CTpa4~~ ~ 04~<tlPOBK~ 

AaHH~X nocne nocTynneH~R Ha era BXOA~ ynpaBneH~R c~rHanOB 

"Ynp ; l ", ,IIYnp.2 1 1 ~n~ IIYnp.3 1 1 
• C~rHanbl "Ynp.l" ~ "Ynp.2 1 1 COOT

BéTCTBYIOT cnY4aRM COBnaAeH~R BpeMeHHblX c ar uanoa Ti -Tx ~ T2'7Tx 
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PHC. 3. CxeMa 3neKTpOHHKH 
gnH npoBegeHHH MHoronapaMeT
pOB~X H3MepeHHA la/; BpeMeH
asre gHarpaMMbI 16/. 

80 BpeMeHHoM OKHe 1 ~KC, YC
ITaHoBneHHoM BO BpeM~aMnn~

I TYAHblX npeoõpaaoearenax BAn 1 
,~ BAnz COoTBeTCTBeHHO. np~ 

nocrynneuaa curaarta "Ynp. 11 1 

~n~ IYnp.Z" Ha AM-ZK OH npo
nYCKaeT COOTBeTCTBY~~Y~ napy 
c~rHanOB E1-BAn1 ~n~ EZ-BAnz 
Ha BXOA~ npe06pa30BaTene~ ar- " cmopm(Tl.T2) 
lIaMnn~TYAa - ~~<l>POBO~ KOA";-v n ' cmon(T.) Aun1 ~ Aunz. CneKTpOMeTp~4e

: u ; u,~{rpm CK~e c~rHan~ E1 ~ EZ /3Hep
I ri ç~BAn r~'~ >KeCTK~X y -KBaHTO~/ C B~
I	 I (T\I-Tacoen) 
j U I rnp.J XOAOB cneKTpOMeTp~4eCK~X 

: L......J' .TI-(nrtk) yc~n~Tene~ /CY/ nocTyna~T Ha 
i L-J' c"'P06. Xl BXOAbl II AM-ZK. Ha ero BXOAbl 
: 11I " t1+t8 1 np~XOA~T ~H<l>opMa~~~ C BAn1 
I r-I k~ ~ BAnz O COBnaAeH~~ apeMeHI ~ I .....kpcM""-m...ocm-MA 

H~X c~rHanOB T1-Tx ~ TZ-Tx.I 'E1.EUx 
I I 

u'
I	 ' r--rrl!l1 Aun HHKn~3~BH~~ cneKTp' KX-AeTeK
I	 "c.:.:..:.:L nepeGa'tQ' Topa An~ HOpM~pOBK~ B~xOAa 
~ I I I .. J I I ~;kKOO1 

>KeCTK~X y -KBaHTOB Ha 0AHO' 
o 1. :5 c.o 60 50 100 t,lIlkC COCTaBHoe ~ApO <l>~Kc~PyeTc~ 

6 np~ r'10MO~~ c~rHana IYnp.3", 
nocTyna~~ero Ha AM-ZK C Aen~Ten~ 4aCTOT~. CooTBeTcTB~~~~ 

cneKTpoMeTp~4ecK~~ c~rHan Ex, nocne yc~n~H~~ ~ <l>opM~poBaH~~ 

cneKTpoMeTp~4ecK~M yc~n~TeneM, nepeAaeTc~ HenocpeACTBeHHO Ha 
Aun4. HHBepTop~ /HHB/ ~cnonb3Y~TC~ An~ cornaCOBaH~~ YPoBHe~ 
nor~4eCK~X c~rHanOB. ~n~ KX-AeTeKTopa ~cnonb3yeTc~ npeAyc~n~

Tenb c ~MnynbcHo~ cBeToBo~ 06paTHo~ CB~3b~, Ha BpeM~ Ae~cTB~~ 

KOTOpO~ reHep~pyeTcfl 3anpeT per~cTpa~~~ /c~rHan "Inhibit"/ BO 
~36e>KaH~e Kon~4eCTBeHH~X ~CKa>KeH~~ ~H<l>opMa~~~. C~rHan "Inhi
bit ll B Ka4eCTBe np~3HaKa nocTynaeT Ha 6noK opraH~3a~~~ MHoro
napaae'rpoaux ~3MepeH~~ Kn-Z3K I 5 I. C~rHan "Bnoxapoaxa nY4Ka", 
nocTyna~~~~ c nynbTa ynpaBneH~R YCKop~Ten~ ~ CB~AeTenbCTBY~· 

~~~ O np~cYTcTB~~ ~n~ OTCYTCTB~~ nY4Ka /B~COKO~ 4aCTOT~ Ha 
AyaHTax/, TaK>Ke np~XOA~T Ha 6noK Kn-Z3K B Ka4eCTBe np~3HaKa. 

~n~ KOMneHca~~~ pa3H~~bl BpeMeH npaxoaa CHrHana "Enoxupoaxa 
nY4Ka" B 6noK Kn-Z3K ~ ,<l>~3~4ecKoro nonaAaH~~ nY4Ka Ha M~weHb 
~cnon230Banacb n~H~~ 3aAep>KK~ ZOO MC /Ha p~c. 3 He nOKa3aHa/. 

4 
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~n~ KOHTpon~·3arpY3K~ repMaH~eBoro AeTeKTopa np~MeH~nc~ ~HTeH

c~MeTp, npe06pa3Y~~~~ 4acToTY c~rHana Tx 3a BpeMeHHo~ ~HTep

Ban 0,1 MC B aHanoroB~~ c~rHan. ~n~ ero O~~<l>POBK~ ~cnonb30

aanca Aun3. 
Bj:>eMeHHble c~rHanbl OT y-AeTeKTopoB (NaI(Tl) !2l63x63 MM)t 1-t.n 

nocne <l>opM~pOBaTene~ co cneA~~~M noporox /<l>Cn/ ~ n~H~~ 3aAep
}l{eK /n3/ noc r ynaor Ha BXOAbl Ma>KOp~TapHo~ cxeMbl cOBnaAeH~~ 

/MCC/, xoropaa c np~XOAOM crpoôapyouiero cur aane Bblpa6aTblBaeT' 
KOA KpaTHOCT~ C06bIT~~, T. e. 4~Cno cpaõoraeurax MOAyne~1 21 • 

~n~ cTp06~pOBaH~~ MCC ~cnonb3yeTc~ c~rHan "T81 1 
, KOTOPbl~ COOT

BeTcTByeT 3anYCKY AM-ZK ~ ~MeeT 3aAep>KKY ~ 100 HC OTHOC~Tenb
HO c~'rHanOB "Ynp.1 1 1 

, "Ynp.Z" ~n~ "Ynp.3 1 1 /0.1. pac , 36/. C ue> 
nblO onpeneneuas MepTBoro BpeMeH~ MCC Ha OA~H ~3 NaI(Tl) BXO
AOB MCC TaK>Ke nOAaeTC~ aHanor~4H~~ cTp06y c~rHan. n03TOMY KOA 
KpaTHOCT~ BcerAa 60nbwe Hyn~ BO Bcex cnY4a~x, KorAa MCC cpa
60Tana OT c~rHana cTp06a, B pe3ynbTaTe 4ero pacnpeAeneH~e COB
naAeH~~ no KpaTHOCT~M /PO, Pl, PZ, ... / CAB~raeTC~ Ha eA~H~
~y. Hanp~Mep, ~3MepeHHa~ B 3Kcnep~MeHTe Ben~4~Ha P1 COOTBeT
cTByeT 3Ha4eH~1O PO, ~ ~3MepeHHa~ B 3Kcnep~MeHTe Ben~4~Ha PO 
COOTBeTcTByeT MepTBOMY BpeMeH~ MCC. U~<l>POBO~ KOA, B~pa6aT~

BaeM~~ MCC ~ cooTBeTcTBYIO~~~ KpaTHOCT~ cOBnaAeH~~, nocTynaeT 
Ha BXOAHO~ per~CTp KP005. O~~<l>poBaHHa~ ~H<l>opMa~~~ ~3 KOHTpon
nepa Kpe~Ta KAMAK /KK001! nocTynaeT Ha yc~n~Tenb MO~HOCT~ 

/YM/ ~ nepeAaeTC~ Ha pac~To~~~e 100 M B 3BM CM-3. ~Il~ per~

CTpa~~~ 3Kcnep~MeHTanbH~X AaHH~X B 38M CM-3 ~cnonb3yeTc~ npo
rpaMMa TOM, ~Bn~~~a~c~ MOA~<l>~Ka~~e~ nporpaMM~ TOMAS 161, o~
n~4~TenbHO~ oc06eHHOCTblO KOTOPO~ ~Bn~eTC~ 3an~Cb nocTynalO~e~ 

~H<l>opMa~~~ nocne npeABap~Tenb~oro oT60pa Ha MarH~THYIO neHTY. 

3.	 OC06EHHOCTH nPHMEHEHH~ METO~HKH X-CTAPTA
 
8 3KCnEPHMEHTAX HA nY4KE T~mEnWX HOHOB
 

~O HeAaBHero BpeMeH~ c4~Tanocb, 4TO peHTreHOBCKoe ~3nY4eH~e, 

nO~Bn~~~eec~ B peaK~~~x c T~>Ken~M~ ~oHaM~, TonbKO MewaeT np~ 

aHan~3e cooTBeTcTBY~~~X cneKTpOB A~CKpeTH~X y-nepexoAoB. B03
MO>KHOCTb ero ~cnonb30BaH~~ An~ ~AeHT~<l>~Ka~~~ KOHe4~~X npoAYK
TOB B KaHanax peaK~~~ c Man~M~ ce4eH~~M~ YCTaHOBneHa TonbKO 
B nocneaaae rOA~ 17. 8·1 • Hanpaaep , Ha6nlOAa~ coananeuae a -uacruu 
C KX-nepexoAaM~ An~ Z = 81, YAanOCb onpeAen~Tb/71 BXOAHO~ yr
nOBO~ MOMeHT B peaK~~~ HenonHoro cn~~H~~ 22Ne( 150 M3B) + 18 1Ta-~ 
-+ a + 199 TI annor s AO 3Hepr~~ a-4acT~~ E a = 80 M3B 'Ha ypoaae 
ce4~H~~ nop~AKa HeCKonbK~X M~nn~6apH. B peaK~~~ 14N + ~7Au 

aBTopaM pa60Tbl /81 YAanOCb onpeAen~Tb ce4eH~~ B~neTa nerK~X 
3aj:>~>KeHH~X 4a~T~~, ~ TaK>Ke ~x pacnpeAeneH~e no KOHKpeTH~M KO~ 
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He4H~M KaHanaM peaK4~~, ~CnOnb3YR 3KCnep~MeHTanbH~e 3Ha4eH~R 

BblXOAOB ~ 3Hepr~~ COOTBeTCTBYI014~X peHTreHOBCK~X nepeXOAOB. 
B 3T~X 3KCnep~MeHTaX npORB~n~Cb OCHOBH~e npe~MY14eCTBa cnoc06a 
~AeHT~~~Ka4~~ KOHe4HblX npOAYKTOB no ~X MrHOBeHHOMY peHTreHOBC
KOMY KX-~3nY4eH~IO. 80-nepB~X, 3Hepr~~ KX-nepexoAoB ~3BeCTH~ 

3apaHee B OTn~4~e OT 3Hepr~~ A~cKpeTH~x y-nepexOAOB KOHe4H~X 

npOAYKTOB peaK4~~, KOTop~e B pRAe cnY4aeB He~3BeCTH~. BO-BTO
pWX, BB~AY Toro, 4TO BepORTHOCTb nOrn014eH~R y-KBaHTOB B Ge-Ae .1 

TeKTopax, KaK npaB~no, nOCTORHHa ~ 6n~3Ka K 100%, BnnOTb AO 
E y ~ 100 K3B, ~ 6blCTPO naaae r AnR Ey > 100 K3B I CM. puc , 4/, 
~HTeHC~BHOCTb COOTBeTCTBYI014~X n~H~~' B KX-cneKTpe GblBaeT CY
14eCTBeHHO 60nbwe ~HTeHC~BHOCT~ A~cKpeiH~x y-n~H~~, ecn~ 4~cno, 

KX-KBaHTOB ~ y-nepexOAOB B paC4eTe Ha OAHO RAPO np~MepHO OAH
HaKOBoe. n03TOMY CY14eCTBeHHYIO ponb AnR 3Toro MeTOAa ~rpaeT 

3Ha4eH~e cpeAHe~ MHO}l(eCTBeHHOCT~ KX-nepexOAOB < Mx> B AaHHOv. 
peaK4~~. np~BeAeM 3AeCb KpaTK~v. 0630P OCHOBH~X CBeAeH~~ o no
BeAeH~~ <M x> B RAepHblX peaK4~RX c TR>KenbIM~ ~oHaM~. 

~3BeCTHO, 4TO 3M~CC~R 
lO' i i, ,lilil i 

peHTreHOBCK~X KX-nepeXOAoB 
cBR3aHa c 3anonHeH~eM 3neK~ GelLil:0.,.".54.7••rr ~ ~~IlO,::' TpOHHWX BaKaHC~~ Ha K-060
n04Ke ~ 3Hepr~R KX-nepexon-O~5'p / ~ 

100 

Aa onpeAenReTCR COCTORH~eM 

E,% 3neKTpOHOB, OKPY>KalO14~X AaH

10.1 

PHC. 4. 3~eKTHBHoCTH non
Horo norno~eHHfl y-KBaHTOB 

gBYX geTeKTopOB /3KcnepH-2 I I
 
10 1rfJ 10' 10) MeHTanbHble 3Hal.leHHfl/ gJIfl
104 

gaHHblx TeneCHblX yrJIOB. 

~oe RAPO, H 3Ha4eH~eM 'z AaHHoro RApa B MOMeHT ~cnYCKaH~R KX
KBaHTa. BpeMR >KH3H~ BaKaHc~~ Ha K-060n04Ke 3aB~C~" OT 3Ha4e

'H~R Z ~ paBHO np~MepHO OT 10- 16 ceKYHA~ AnR Z =30 AO 10- 18 ce
Z :: 90/ 9 1 KYHAbl AnR • TaKHM 06pa30M, ~cnYCKaHHe KX-nepexoAoB 

npo~cxoA~T 06~KHoBeHHo nocne pa3neTa nepB~4H~X npoAYKToB.RAep
HO~ peaK4H~. BaKaHc~~ Ha K-060n04Ke B OCHOBHOM 06pa3YIOTcR ~n~ 

aa C4eT BHYTpeHHe~ KOHBepc~~ y - KBaHToB, ~cnYCKaeMblX -B036Y>KAeH
H~M~ RApaMH, npoAYKTaM~ RAepHo~ peaK4~~, ~nH 3a C4eT KynoHoBt
Koro B3aHMOAev.cTBHR TR>Ken~X ~OHOB np~ ~x C6nH>KeH~~ ~ YAaneH~~ 

IHanp~Mep, B rny60KoHeynpyr~x B3a~MoAe~cTB~Rx/. 
B nepaox cnyuae KX-nepexoAbl ~cnYCKaIOTCR ~3 OCTaT04HblX HAep
 

10911, «o ropue 06pa3YIOTcR nocne ~cnYCKaHHR 4aCT~4 ~3 BbICOKOB03

6Y>KAeJ-lH~X npoAYKTOB RAepHo~ peaK4~~. Kon~4ecTBo KOHBepT~PyeMblx
 

nepeXOAOB B y-KacKaAe 3aB~CHT OT CTPYKTYPbl KOHKpeTHoro 091, 
ero 3Hepr~~ B036Y>KAeH~R ~ yrnoBoro MOMeHTa AO Ha4ana ~cnycKa
H~R y-KacKaAa. nOCKonbKY xapaKTepH~e BpeMeHa >KHaH~ RAepH~x 

YPoBHe~ B6n~a~ ~p~CT-non~c~ 091 HaMHoro 60nbwe BpeMeH~ >K~3H~ 
K-BaKaHC~~, TO ~cnYCKaeTCR npe~MY14eCTBeHHO HeCKonbKO KX- KBaH
TOB B Te4eHHe np04ecca AeB036Y>KAeH~R 091. B peaK4HRx c TR>Kenbl
M~ ~OHaM~ 091 06pa3YIOTc~ c W~pOKHM pacnpeAeneHHeM no yrnoBoMY 
MOMeHTY ~ 3Hepr~~ Boa6Y>KAeH~R 111. n03TOMY Ka>KAblv. KOHKpeTHbl~ 
~30Ton on npeACTaBnReT Ha60p RAep c pa3H~M KonH4eCTBOM ~cny
14eHHbIX KX -KBaHToB, ~ MO>KHO BBeCT~ nOHRT~e CpeAHev. MHO>KeCTBeH
HOCT~ KX-nepexoAoB <Mx~ paBHo~' nepBOMY MOMeHTY cooTBeTcTBYIO
14ero pacnpeAeneH~R Kon~4eCTBa HcnY14eHH~X KX-KBaHToB AnR KOH
KpeTH~X 3Ha4eH~~ nopRAKOBoro HOMepa Z ~ Macc~ A ~30Tona 091 
B AaHHo~ peaK4~~. H3MepeH~e cOBnaAeH~~ Me>KAY KX-nepexoAaM~ ~ 
Alo1cKpeTHblM~ y -nepexonaxa AnR pRAa 1-130TonOB 091, T. e. Re, Os, 
Pt , Tl , Pb , Po , At ~ Rn , noaaonano onpenerurr s 3Ha4eH~R < Mx> B 
(Li, xn) , (a , xn) ~ (12C , xn) peaxuuax B pa60Tax / 10-12/. np~ 
3TOM 

<Mx(A. Z» =' Nx-y
 
Ny *( x
 

rne N x-y 03Ha4aeT Kon~4eCTBO cOBnaAeH~v. KX- ~ y-~aaHToB, ,Ny 
Kon~4eCTBO y-KBaHTOB AaHHo~ 3Hepr~~ ~ ( - 3~~eKT~BHoCTb KX
AeTeKTopa. YCTaHoBneHoIW-12/, 4TO AnR o~ c 4eTH~M Z 3Ha4eH~e 
<M x> :: 2, ~ 4TO AnR 091 c He4eTHblM Z -3Ha4eH~e <M x> =3. Oncene.
neuo TaK>Ke, 4TO aHg4eH~e < Mx> cnaõo aaB~C~T OT MaC,Cbl 091 VI OT 
auõopa peaK4~~ I CM. PHC. 51. ,llnR Ae~opMHpOBaHHbIX 091, npOAYK
TOB Ca , xn) ~ ( 12 C , xn) peaK4Hv., H30TonOB 156- 160Dy, YCTaHOBne
Ha 3aB~C~MOCT b aHa4eH~R <M x> OT MaCCbl, B OT n~4He OT c~Tya4~~ 

AnR nepeXOAHO~ 06nacT~ RAep ICM. B~wel. ,llnR ~30TonOB 157,159Dy 
aHa4eH~e < Mx> =.1 ,5, a AnR HaOTonOB 156,158,160 Dy OHO paBHO 

np~MepHO 0,5 ICM. 1131 I. B peaxuuax c TR>KenbIMH HOHaM~ AnR Ka>K
Aoro 3Ha4eH~R 06~4HO 06paayeTcR HeCKonbKO ~30TonOB OR c 
6n~3K~M ce4eH~eM BbIXOAa. n03TOMY YA06HO 3Ha4eH~e <M x> ycpen
H~Tb no Macce ~30TonOB 091: 

I. <Mx>*a(xn)
x< MK(Z)~'=-

I. a(xn) 
x 

rne a{ xn) ecr s ce4eH~e .06paaoBaHHR 091 c AaHHblM Z nocne ~cnape
HHR xn-He~TpOHoB. B oaõor e 1131 nOKa3aHO, 4TO aHa4eH~e <M K> AnR 
06naCT~ Ae~opM~pOBaHHbIX 091 c Z = 64 ~ 76 cnaõo ~aB~c~T OT ~c

7 6 
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PHC. 5. 3aBHcHMoCTb 3HaqeHHH t-lHO)KeCTBeHHOCTH < M x>AJUI co


CTaBHbIX anep /CJI/, oõpaaon annsrx B pasnux peaK~HHX cnHHHHH,
 

OT QHCna HeHTpoHóB. PHCYHOK B3HT H3 paóoTw / 12/•
 

nonb30BaHHO~ KOHKpeTHo~ peaK~~~, ~ OHO paBHO 1,6 ~ 0,8 AnR 

He4eTH~X ~ 4eTH~X 3Ha4eH~H Z COOTBeTCTBeHHO. Cna6aR 3aB~C~
MOCTb 3Ha4eH~R <M K> OT 3Hepr~~ aaneraourero ~OHa 32S YCTaHOB
neaa B p.a60Te /141 AnR nepexoAHblx ~30TonÓB Dy (A < 152), nPOAYK
TOB peaK~~H cn~RH~R 32g + 116,100, 124Sn ICM. pac , 6/ ..LtnR oc
KonKOB AeneH~R 236U H 252Ct onpeneneao/Tê/ , 4TO 3Ha4eHHe < M ~ 
paSHO np~MepHO O, 1 ~ 0,2 AJlR Z < 46 ~ z > 50 COOTBeTCTBeHHO. 
B peaK~~~ 51 V + 40 Ar (180 M3B) aBTOPt./ 161 YCTaHOB~n~, 4TO 3Ha
4eHHe .< MK> ::: O, 1 ,qnR npo,qYKTOB cn~RHIi1R c Z = 37 + 40. Cnenye r 

OTMeT~Tb, 4TO 3TO 3Ha4eH~e XOPOWO COOToeTcTByeT AaHHblM, nony
4e~H~M AnR OCKom<OB AeneH~R 236 U, HeCMOTpR Ha 60nbWYIO pa3HH
~Y B yrnoBoM MOMeHTe H 3HeprH~ B036Y*AeHHR'O~ no cpaBHeHHIO COC
KonKaMH ,qeneHHR.B pa60Te / 161 ~aKme YAanOCb c nOM~bm AonnepOBC
Koro CMe~eH~R BblAenHTb BKnaA APyroro npo~ecca,np~BOAR~ero K 06
pá30BaH~1O K-BaKaHcHH 3a C4eT KynoHoBCKoro B3a~MoAeHcTB~R TRme
n~x ~OHOB nD~ KX c6nH~eH~H.B 3TOM cnY4ae apeMR mH3H~ BaKaHCH~ 
cpaBH~MO c apeMeHeM TopMo~eH~R COCTâOHorQ RApa B ~cnonb30BaH
HO~ B 3K,cnep~MeHTe TonCToH MHUJeHH, 4TO H n03B011Hno ornenar s 
COOTBeTCTBYIO~~e KX-KBaHT~ OT KX-KBaHTOB, ~cnYCKaeM~X nocne OC
TaHOBKH COCTaBHoro RApa 3a C4eT BHYTpeHHe~ KOHBepCHH nepeXOAOB 
H3 y-KaCKaAa. 3TOT 3Kcnep~MeHT YKa3an Ha He06xOA~MOCTb Y4eTa 

(Mt<) 
L,!ETMbI( (R 32 f24 HELfE THbll (Q

6 li ••85, ,., RQ. S+ S n " 
&Li + '9'pt o10J,l05 TI •4 fte Pt o6.7 l i • t'7Au •
 

209 8 i •
 

3 ,-----~-~~--~--- ------~
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,y j • 
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+/+ 
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50 60 70 80 90 100 '10 120 E~. 

PHC. 6 .3aBHCHMOCTH 3HaQeHHH MHO)f(eCTBeHHOCTH <M K> AnH co

CTaBHbIX H~ep /CJI/, oõpaaoaaaasrx B pa3HbIX peaK~HHX cnHHHHH, 

OT 3HepI'HH B03Õy)K,lJ,eHHH COCTaBHOI'O anpa , ,LJ,aHHbIe paõoT/12..1~~ 

3a C4eT KynoHoBcKoro B3a~MoAe~cTB~R TR~en~x ~OHOB npH ~x c6n~

~eH~~ B cnY4ae C~MMeTp~4H~X peaK~~~, rAe 06pa3YlOTcR O~ c Mac
COH A < 100. HaKoHe~, MO~HO CAenaTb 3aKn~4eH~e, 4TO 3Ha4eH~e 

<MK>MeHReTCR OT :::: O, 1 AnR O~ c MaccoH A ;:: 100 AO s:zs 3 AnR O~ c 
MaccoH A::: 200 B peaxuasx c TR>KenblMH ~OHaM~ ICM. PHC. 71, OHO 
c~nbHO 3aB~C~T OT 4eTHOCT~ Z ~ cna60 ~3MeHReTCR c napaMeTpaM~ 

peaK~~~ ~n~ COCTaBHoro RApa, Hanp~Mep, c 3Hepr~eH B036Y~AeH~R 

O~. 60nee nOAP06HaR A~CKYCC~R npaseneaa B paõorax /10 -131 ~ 06
aope / V • 

Cna6aR 3aB~C~MOCTb 3Ha4eH~R <MK> , TO eCTb B~XOAa KX-KBaHTOB, 
OT 3Hepr~~ B036ymAeH~R O~ n0300nReT onpeAel1~Tb npOCT~M 06pa30M 

Yy(Ey), BblXOA B~COK03HepreTH4eCKHX y-KBaHTOB Ha OAHO oupa30
BaHHoe O~. Ecn~ onpeAen~Tb B 3Kcnep~MeHTe OAHOBpeMeHHO N ,- KOx 
n~4eCTBo MrHOBeHH~X KX-KBaHTOB, Ha6n~AaeM~X B ~HKn~3HBHOM pe
>K~Me, ~ Ny-xCE y) - KonH4eCTBO )f(eCTK~X y -KBaHTOB c 3Hepr~eH 

E , Ha6J11OAaeMblX B COBnaAeH~~ c MrHOBeHHbIM~ KX-KBaHTaM~, TOy

MO>KHO Bocnonb30BaTbCR $OpMynaM~:
 

J
'I
 

I N x = l X * N e r * <MK > ,
 

" 

Ny_ xCE y ) = ly * lX * Yy CE y) * N er .. <MItEy ) > , 

B' o~e~Kax B~xOAa KX-KBaHTOB BepORTHOCT~ 06pa30BaHHR K-BaKaHC~~ 
rAe N e; - KOnli1-4eCTBO 06pa30BaHH~X O~, l'x - 3<1>4>eKT~BHoé:Tb KX- . 

8 
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PHC. 7. CHcTeMaTHKa MHOJKeCTBeHHOCTH IQ{-H3nytzeHHYI .< MK> B 
GonbillOM gHarra30He 3HatzeHHH MaCCQBOrO tzHcna A gnYI COCTaB
HbIX Hgep /0/ H OCKOnKOB p;eneHHH / e/. PHCYHOK H3 p aõo rsr 11~ 

AeTeKTopa, i - 3$$eKTHBHOCTb y-AeTeKTOpa, <MK(E y» - cpeay 
Hee 3Ha4eHHe MHOmeCTBeHHOCTH KX-KBaHTOB An~ 011, 3HeprHR B03ôym
AeHH~ KOTOP~X YMeHbWeHa Ha 3HeprH~ meCTKOrO y-H3nY4eHH~. npeA
nonar-aa -cnaõyo 3aBHCHMOCTb 3Ha4eHH~ .<M i> OT 3HeprHH B036ymAe-. 
HHR 011 /T.e. <MK>'~ .<M K(E y » / , n On Y4a e M An~ 3KCnepHMeHTanbHOrO 
3Ha4eHH~ Y :y 

N y_X(E y)Yy (E y ) ::::
 
N'* i
 

X Y 

,lln~ HaWHX uenea BblAeneHHe KaHana peaK4HH C nOMO~blO MeTOAHKH 
X-CTapTa BblrOAHO TaKme nOTOMY, 4TO 3HeprHH H HHTeHCHBHOCTH 

AHCKpeTH~X y-nepexOAOB B OR, KOTOp~e 06pa3Y~TCR B HcCneAOBaH
H~X HaMH peaK4H~X, B 60nbWHHCTBe CnY4aeB HeH3BeCTH~. Pe3ynbTa
Tbl 3KcnepHMeHTOB no H3Y4eHH~ meCTKO~ KOMnoHeHTbl y-H3nY4eH~R , 
npOBeAeHH~e Ha nY4Kax T~menblX HOHOB YCKopHTen~ Y-300 nllP, CBH
AeTenbC"BY~T o BbICOKO~ 3$<t>eKTHBHOCTH BIilIAeneHH~ aaxom-oro xaua
na peaK4HH onHtaHH~M B~we cnoco60M/~/. Ha·pHc. 8 npHBeAeH~ 

H3 / 17 1 KX -cnexrpu AnR peaK4H~ 40 Ar (220 M3B) + eCT. Sn, H3MepeH

H~e B COBnaAeHHH c y-KBaHTaMH An~ Tpex AHana30HOB 3HeprH~ y

. H3nY4eHH~. BHAHO, 4TO An~ nepB~X ABYX AHana30HOB MomHO 4eTKO 

I
r :
 

~
 

'. 

l. 

B~AenHTb o6nacTb OCTaT04H~X ~Aep H 06naCTb MHweHenOAo6H~X ~Aep 

no xapaKTepHCTH4eCKOMY peHTr~HOBCKOMY H3nY4eHH~. ,llnR AHana30Ha 
E y > 16 M3B B cHny Mano~ CTaTHCTHKH cnomHO CYAHTb o CTPYKType KX
nHHH~,oAHaKo Mom~o BblAenHTb 06naCTb COCTaSHoro RApa.CneAyeT 
OTMeTHTb, OAHaKO, 4TO 6nH3Ka~ reOMeTpHR H TonCTaR MHweHb npH
BOART K pa3Ma3blBaHHIO KX-cneKTpa 3a C4eT H3MeHeHHR AonnepOBCKO
ro CABHra npH TopMo~eHHH nY4Ka TRmen~x HOHOS B MHweHH. n03TOMY

( B cneKTpe KX-nepexoAOB, Ha6n~AaeM~X B COBnaAeHHH c y-KBaHTaMH 

NIlI 

Tar 

~:Et ) 16HeS 
GdH ~, li i I 

40Ar( 300 M~B) +i!C Sn 
Eu 

n -----------rI 

Sn 
r-" 6n ---nEu' 10MaS' Et ~ 16HAIB) 

.--n Er 4 
I I .--. 

Et < 4 Mia 
Dl 

Dl 

UI 

tr;!.~~· J,,~O 

50 70 90 110 ao Ex/N xaxarta/' 

PHC. 8. KX-crreKTpbI B peaKIJ;HH 40Ar(220 M3B) + 
+ eCT. Sn , H3MepeHHbIe B coananenaa c y -KB aHTaMH 
gnYI Tpex gHarra30HOB 3HeprHH E y

/ 171 • 

c E y > 5 M3B, 06naCTb COCTaBHoro ~Apa xapaKTepH3yeTcR 06~HM 

AnR HeCKonbKHX H30TonOB WHpOKHM nHKOM, H n03TOMY Henb3R B~Ae
nHTb KaHan 06pa30BaHHR OR c eAHHCTBeHH~M 3Ha4eHHeM Z B TaKO~ 

nOCTaHOBKe 3KCnepHMeHTa. 

[; 
3AKn~4EH~E 

i B AaHHO~ pa60Te paCCMOTpeH MeTOA X-CTapTa , ero Hcnonb30
BaHHe AnR B~AeneHKR c B~COKO~ 3$<t>eKTHBHOCTblO B~XOA~oro KaHana 

1 ,., • 
peaK4HH B cnomH~X KoppenR4HOHH~X 3KcnepHMeHTax no H3Y4eHHIO 

10 
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np~pOAw 3M~CC~~ meCTKOrO y-~3nY4eH~R B peaK~~RX c TRmen~M~ 

~OHaM~. B 60nbW~HCTBe pa60T ICM., Hanp~Mep,/18,19/ I AnR 3T~X 

me uerteü ~cnonb30BanaCb MeTOA~Ka y -cr apr a . OHa OCHOBaHa Ha 
per~CTpa~~~ BWCOK03HepreT~4eCK~X y-KBaHTOB B COBnaAeH~~ c" 
KaCKaAOM y-nepexOAOB (E y < 1 M3B),KoTop~e ~cnYCKa~TCR Ha no
cneAHeM 3Tane AeB036ymAeH~R COCTaBH~X RAep/~/.np~ 3TOM npeAno
naranOCb,4TO TonbKO KaHany o6pa30BaH~R COCTaBHoro RApa OTBe4a
eT aucoxaa cpeAHRR MHomeCTBeHHOCTb < My> ICTapTOBbIX" y-KBaH
TOB, ~ 4TO 3TO oõecne-ureae'r npe~MYU4eCTBeHHoe BblAeneH~e KaHana 
06pa30BaH~R COCTaBHoro RApa no OTHoweH~~ K APYr~M B03MomH~M 

npo~eccaM. OAHaKO B peaK~~RX c TRmenWM~ ~OHaM~ yme np~ 3Hep
r~RX HeCKonbK0 M3B/HYKnOH B pa3n~4HblX HeYF1pyr~x KaHanax o6pa
ayerca MHomeCTBO BblCOKoBo36ymAeHHblX npOAYKTOB peaK~~~/ 20,21/ , 
cpaBH~MblX no < My > "cr ap roaor-o" y -~3nY4eH~R c KaHanoM 06pa30
BaH~R COCTaBHor9 RApa. B OTn~4~e OT 3Toro MeTOAOM X-CTapTa, 
BWAenRR npOAYKTW no 3apRAY, MomHO OAH03Ha4HO onpeAepeaK~~~ 

n~Tb KaHan peaK~~~/22/. 

B pa60Te TaKme YKa3aHW oco6eHHOCT~ np~MeHeH~R KX-AeTeKTopa 
B 6n~3KO~ reOMeTp~~ ~ B nepeAHe~ nonYC$epe l~cnonb30BanaCb 

TonCTaR M~weHb/. nOAPo6HO on~caHW YCTaHOBKa ~ cxeMa 3neKTpOH~
K~ AnR npOBeAeH~R MHoronapaMeTpOBWX ~3MepeH~~ np~ ~ccneAOBaH~~ 

xec rxoro y -~3nY4eH~R (E = 10-20 M3B), B03H~Ka~U4ero B peax
~~RX c TRmenblM~ ~OHaM~. rrp~BeAeH npocr oà cnoco6 axcnepaaeu-'. 
TanbHoro onpeAeneH~R 8wXOAa meCTK~X y-KsaHTOB Ha aKT o6pa30
BaH~R OAHoro COCTaBHoro RApa c nOMOU4b~ MeTOAa X-CTapTa. 

C ~enb~ YCOBep~eHCTBOBaH~R 3Kcnep~MeHTanbHO~ YCTaHOBK~ ~e

necoo6pa3H6 ~cnonb30BaTb B Ka4eCTBe C~~HT~nnRTop08 Kp~CTannw 

repMaHaTa B~CMYTa IBGOI AnR per~CTpa~~~ KaK Man03HepreT~4eCKO
ro, TaK ~ meCTKoro O~H~M~ ~ TeM~ ~ey-~3nY4eH~R	 MOAynRM~. 

Cpaauenwe OCHOBHWX xapaxrepac r a« BGO I f'Jfl5x25 MMI ~ NaI(Tl)' 
C0150xl00 MM) Kp~CTannOB, npoBeAeHHoe HaM~/4/, cB~AeTenbCTBY
eT	 o npe~My~ecTBax ~cnonb30B~H~R BGO-AeTeKTopOB AnR TaKoro T~

na	 3aAa4. 
ABTOPbl Bwpama~T rny60KY~ 6narOAapHOCTb ~.3.neH~OHmKeB~4Y 

3a nOAAepmKY ~ nOCTORHHW~ ~HTepec K 3TO~ pa60Te, ~.~aB~A 3a 
o6cymAeH~e 3Kcnep~MeHTanbHwx AaHHwx, A.H.KY3He~OBY, B.H.ToM~

HY, ID.H.rpa~OB~, p.nepec 3a nOMOU4b np~ HanaAKe YCTaHOBK~. 
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KaMB.HHH B.B. a .!J.p. 
Bbl.ll.eJieHHe KB.HaJJa peaKUHH c noMOlllbiO KX-JJ.eTeKTopa s 3KcnepaMeHTax 
no H3ytreHHI0"1KeCTKOH KOMnoHeHTbl y·H3JIY'IeHHH~ 

P15-87-783 

0nHC8.Ha BbiCOK03cjxpeKTHBHaH MeTO.llHKa Bbl.ll.eJieHHH BbiXOJJ.HOrO KaHana peaKUHH 
no xapaKTepHCTH'IeCKOMY peHITeHOBCKOMY H3Jiy'leHHIO ("X-cTapr"), HCnOJib3yeMaH B 
3KCnepHMeHTaX no H3y'leHHIO npHpo.llbl JKeCTKOro raMMa·H3JIY'IeHHR B RJJ.epHbiX peaKUHHX 
C TRlKeJiblMH HOHaMH. 0TMe'leHbl npeHMYWeCTBa MeTOJJ.a no CpasHeHHIO C Tpa.uHUHOHHO 
npHMeHReMOH MeTO.llHKOH "y·CTapra". 0nHC8.Hbl KOHCTPYKUHH H xape.KTepHCTHKH ycra
HOBKH, Ha KOTOpoH 6bUIH npose.zxeabl 3KCnepHMeHTbl no ODpe.!J.eJieaHIO Bblll:O.llll JKeCTKHX 
Y ·KB8.HTOB B pa3HbiX K8.HM8X peai<IVUf C onpe.zxeneHHeM 3Ha'leJ!HA BXOnKblll: yrJIOBbiX MO· 
MeHTOB (Y -MHoJKecrseaaocra). llpHBe.uea KpaTKHii ofuop pa6oT no H3Becnii.IM oco6ea
HOCTRM 3MHCCHH-lCX-H3Jiy'leHHH H3 B036ylK.lleHHblll: DpD.llYKTOB peaKin!H C TRJKeJibiMH HO
HllMH. llBKB oneHKa B03MOlKHOCTH pemcrpe.nHH KX-H3JiyqeHHH s MH3KOH reoMeTpHB 
(TeJiecHbiH yron 3,47 cp) .llJIR onpe.UeJieHHR nopR.llKOBOrO HOMepa Z npo.zxyKTOB Ha npH-
Mepe peai<IVUf 40Ar (300 M3B) + ecT.Sn . 

Pa6oTa BbiDonaeaa B Jia6opaTOpHB R.llepabiX peaKIU!il 0.11HH . 

Coo6UU!IIIII! O~oro IDICTJI'I'YT& ~e)lllhii HCClleA~IIUIIdi:. ,ZUrliHa 1987 

Hepese.zx O.C.BRHorpll.ll.OBOH 

Kamanin V.V. et al. 
Identification of the Reaction Channel Using a KX-Detector in the 
Investigation of High y-Ray Emission 

P15-87-783 

A highly efficient method of the reaction channel identification by means of KX-rays 
("X-start") in the investigation of high energy y-ray emission is reported. The advantages 
of the method in comparison with a more traditional" y-start" method are demonstrated . 
The design and main features of the experimental set up are described. The yield of high 
energy y -rays and the values of the entry angular momentum (y-multiplicity) are deter
mined in different reaction channels using the reported set up. The published data about 
the ~mission of KX-rays in heayy ion reactions are reviewed. The possibility of identifica
tion of Z value in the reaction of 40 Ar (300 MeV) + natsn in close geometry (solid 
angle value was - 3.47 sr) is discussed • 

The investigation has been performed at the Laboratory of Nuclear Reactions, JINR • 
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