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IIporpaMMa o6pa60TKH cnoJKHbIX y-eneKTpoa 'GAMMA- F 

OnHcaaa nporpaMMa, npenaaaHa'leHHaH nnH o6pa6oTKH cnoJKHbIX 
Y -cneKTpOB, B03HHKalOWHX B peaKUHS!X THna (HI ,xn) H H3M0P510Mb!X 

C llOMOWhlO 'Ge(•Li) -neTeKTOpOB, IIporpaMMa peanH30BaHa Ha 3BM E3CM-6, 
513bIK <POPTPAH,' llnH aaxoJKneHHH lieo6xonHMbIX napaMerpoa ncnonbayercH 
MOAHljJHUHpOBaHHbilt MeTon HaHM0HbWHX KBanpaTOB, 3KcnepHMeHT8nbHble 
naHHbie annpOKCHMIIPYIOTCSI QJYHKUl!SIMH Cll.MM0TpH'lHOI'O H aCHMM0TpH'lHOI'O 
THllOB, OcywecTBnHeTCSI T8KJK0 KanH6pOBKa no 3H0PI'Hll H onpenen51IOTC51 
HHT0HCl!BHOCTI! nHHHlt. no JKenaHHIO B03MOJKHa BbIAa'la peaynbTaTOB B BHA0 
Ta6nHU II rpa~HKOB, 

Coo6meHHe 06!.e,rntHeHHOro HHCTHTyTa Jl,nepHblX HCCJie,noeaHHA 

,/zy6Ha, 1974 

1. OEJJACTb IIPHMBHBHlll.l IIPOI'PAMMbl 

IlporpaMMa npe,nHa3Ha'leHa 'AJUI o6pa60TKB cnmKHblX 
y .;cµeKTJ)OB, B3MepJieMLIX Ge(iLi)-.zteTeKTopaMB.OHa Hanu
caHa Ha Jl3LIKe "FORTRAN"u 0Tna>KeHa Ha 3BM 1i3CM-6 
Jla6opaTopBB Bbl'IBCnBTenLHoii TeXHBKB B aBT0MaTH3aUBB 
OH.HH. B CBoeii KOHUenuiiB nporpaMMa BCX0,nHT B3 Tpe6o
BaHBii, npe,n'LJ1BnJ1eMLIX IC MaTeMaTB'lecKoii ·o6pa6oTKe y -

cneKTP0B, B036y>K,naeMLIX B peaKUBJIX Ha IlY'IKax YCK0pHTe
neii qacTBU,B 'laCTH0CTB, B peaKUBJIX TBna (Hl,x'n). B Ta
KBX peaKUBJIX TJI>KenLie B0HLI c KBHeTH'lecKoii j11eprueii, 
npeBLimarouteii icynoHOBCKBii 6apLep, . npBB0,nJIT B 0CH0BH0M 
K peaKUBJIM c o6pa=!OBaHHeM COCTaBHOI'O JI,npa u nocne,nyro
lltBM ucnapeHBeM HecKonLKBX HeiiTpbHoB. 

Ilocne BCnapeHHJI HeiiTpO.HOB K0He'IH0e Jl,npo c 6onLmoii 
eep0JITH0CTLIO ociaeTCJI B B036y>K,neHHOM C0CT0JIHBH. 3Hep
rBJI B036Y>K.neHHJI CHB>KaeTCJI HcnycKaHBeM 3Ha'IBTenLHoro 
'IBCna y -K.BaHT0B pa3HOii :meprHH. 3To IlPBB0,nHT K cn~>K
HblM y- cneKTpaM, co,nep>KaUUIM ,na>Ke B cnyqae npBMeHeHBJI · 
Ge(•Li) -,neTeKTopoe c xopomuM :mepreTB'leCKBM pa3peme
HBeM rpynnLI qacTB'IH0 H . nonH0CTLIO nepeKpbIBalOUUIXCJI 
nBHBB. · ' 

,lJ;pyraJI oco6eHHOCTL B036y>K,naeMLIX B 3THX peaKUBJIX 
y -cµeKTp0B C0CT0HT B HanB'IHB .HHTeHCBBHoro ·cnnomHoro 
touoeoro pacnpe,neneHHJI, KoTopoe o6ycnoBneHo KBa3HK0H
TBHYYM0M y -KBaHT0B, H3nyqaeMLIX B036y>K,neHHLIMB Jl,npaMB 
nocne ucnapeHHJI ueiiTpoHOB npu nepexo,nax Ha HH3Kone>Ka
UU1e COCTOJIHBJI, a TaK>Ke Han0>KeHHeM:K0MilT0H0BCKHX pac
npe,neneHHH pa3nB'IHLIX nepexo,noe H~ HaKoHeu, pa3nB'IHLIMH 
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cl>oHOBblMH KOMnOHeHTaMH cneKTPOB, B03HHKaIOI.I.\HX B ycJIOBH· 
ax 3KcnepuMeHTOB Ha ny11xax ycxopHTeneii 3apJ1)KeHHblX 
'laCTHU 

2. TPEEOBAHJll/ K IIPOI'PAMME 

rnaBHble <l>YHKUHH, KOTOpble AOil)KHa BblnOJIHJITb nporpaM
Ma, MO)KHO cBeCTH K CJleAYIOI.I.\HM nyHKTaM: 

1. OTAeneHHe AHCKpeTHblX y - JIHHHH OT cnnoWHoro pac

npeAeJleHHJI; 
2 .. OnpeAeneHHe nono)KeHHii H nnoll\aAeii JIHHHii; 
3. Kanu6pOBKa no 3HeprHH y •JIHHH:3 C nOMOl.l.\blO Ha6o

pa 3aAaHHblX 3Ha'leHHH 3HeprHH; 
4. OnpeAeJleHHe HHTeHCHBHOCTeii JIHHHH c noMOl.l.\blO 

3aAaHHOH KpHBOH 3<l>cl>eKTHBHOCTH AeTeKTOpa. 

3. OIIHCAHHE IIPOI'PAMMhl 

,Il;aHHaJI nporpaMMa npeACTaBJl.lleT co6oii: BHAOH3MeHeH
HblH cl>opTpaHHblii BapuaHT nporpa!&Mbl "raMMa-~I "/1,2/ 
C TeM Cyll\eCTBeHHblM OTJIH'IHeM, 'ITO _3AeCb npOH3BOAHTCB 
o6pa60TKa "xaK CHMMeTpH'IHblX, TaK H aCHMMeTpHq:HblX iIH
KOB. HMeeTca TaK)Ke P.IIA APYI"HX OTJIH'IHii. 

CneAYH pa6oTaM ,/I-S/, MHHHMH3HpyeM. cl>YHKUHOHan:. . . 

. . 

x2 = i wk(Yk(p)-Fk)
2
/(m-n)+ ,\i(opi)T Ii(Spi )/(rn-n),. 

k=l 
r,zi;e .F k - .~a6op 3KCnepBM~HTa]lbHblX BeJIH'IBH; Y k(p} - Ha6op, 
annpoKCBMBPYIOI.I.\HX cl>YHKUHii; wk-. Bee, C KOTOPbIM TO'IKa 

K C AOJl)KHa ·.· 6b1Tb y11TeHa B cyMMe; · p - coBoxynHocTb 
. ➔ 

napaMeTpoB p = ( p
1 

, p 
2 

, p 
3 

, ••• , Pn);n - 11ucno napaMeTpoB; 
m - _'IBCJIO 3KCnepBMeHTaJlbHblX TO'leK;, m-n - 'IHCJIO CTene
Heii CB_060,D;bl;. ,\ i - -nOCTO.IIHHaJI, 3aBBCJll.l.\aJI OT llOMepa 
HTepaUHH ( ,\ i ·> 0) ; I - ,D;HaroHaJibHaJI Ma TPH:Ua 

O=diag (1
1

,1
2

', ••• ~{n); 11 ,1 2 , ... ·> ?) 
T - _3HaK ·TpaHcnOHHPOBaHHJI; .i - HOMep HTepauuu; 0 pi :z 

= pi+ I_ p i - npBpall\eHHe napaMeTpoB. 

4 

PeweHHe HaXOA~TCJI HTepaTHBHO no cl>opMyne 121: 
➔ p i+l= pi- [A(p➔ i)+ ,\ili]-lB(p➔ i), 

rAe A( pi) - 9HMMeTpH'IHaJI MaTpHua c 3JleMeHTaMH 
. ➔• ➔ 

A = I w ( a. Y k < Pl > > ( a Y k < P i > > 
sC k=l k ap ap ' 

➔ s e 
B ( p i) - ~eKTop- C_TOJl6eu C 3JleMeHTaMH 

. ➔ i) 
m ➔ i . ayk (p 

Be= I wk (Y k(p )-F.k ){ --). 
k=l ape 

AnnpOKCHMHPYIOl.l.\a.11 <l>YHKUH.11 Y k(p) Bbl6HpaeTC.ll ABYX 
THnOB: CHMMeTpH'IHOro H aCHMMeTpH'IHOro. 

CHMMeTpH'IHa.11 <l>YHKUH.11 HMeeT BHA: 

➔ p m p 2 
f . = Y. ( p) = --=- I S k exp { -[ ct ( N j - N k ) ] I + 

J J d V TT k=l 

s f -I 
+ I a a (N. -A) 

& 1 (, J -· • 

AcHMMeTpH'IHaJI Y'IHTblBaeT acHMMeTpHIO nHKOB: . 
' ➔ m . (N .-N k) .· Nj -Nk -2 

f .= Y. (p) =4 I Fklexp[- (lJ ) ]+exp[ (1 ) ]l + 
J J k =l u.. + a . u - a 

s x~ f-I 
+ I a {N.-A). . 

&1 e 1 

3AeCb P=2(fn2 )½ ; d - nonywupHHa; 
d 

u = T.7o A. -
Ha'laJlbHLIH HOMep KaHana Ha y11aCTKe; rn • KOJIH'leCTBO 

nHKOB B y11acT1ce; s - cTeneHb nonHHOMa.«l>oHa; N k - nono
>KeHe:e MaKCHMyMa B KaHanax /no3HUH.H/; Fk - 3Ha'leHHe 

«l>YHKUHH B TO'IKe N k ; S k • nJI0l.l.\aAb nHKa; a f .- K03<l>cl>B
UHeHT cpoHa; a • K03,<l>cl>HUHeHT ac~MMeTpHH; 

O<k~m, 0< f ~s. 
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BBe,D;eHHLie 3,D;eCL o603Ha'-leHHJI npH onpe.n:eneHHH CHMMeT· 

pH'-IHOii H acHMMeTpH'-IHoii cl>YHK:UHii cooTBeTCTBYIOT o603Ha -
'-leHHJIM pa6oTLI 3.Pynn ;ti I. • 

Tun -cl>YHKUHH MO)KHO 3a,D;aBaTL BO BXO,D;HLIX .n:aHHLIX. 

IlporpaMMa o6pa6aTLIBaeT CHa'-laJia HeCKOJILKO OT,D;eJIL• 

HLIX xopowo o6yCJIOBJieHHLIX riHKOB. IlpH. 3TOM, ecJIH peaJIH· 

3yeTCJI CHMMeTpH'-IHLIH THn cl>YHK:UHH, napaMeTpaMH JIBJIJIIOTCJI 

d( k), N\ k), s\ k), a\~L,a~ k)_ k - HOMep nuKa. 

EcJIH cl>YHKUHJI . acHMMeT~H'-IHa, TO .n:o6aBJIJleTCJI ei:ue 

K03cl>cl>H:UHeHT aCHMMeTpHH a(k • 3aTeM noJiy'-leHHLie ,D;JIJI 3THX 

nHKOB 3Ha'-leHHJI noJiyWHpHHLI d ( k ~ a B cJiy'-lae acHMMeTpHH 

H 3Ha'-leHHJI K03cl>cl>H:UHeHTOB a( ~) a1mpOKCH~HpYJOTCJI JIHHeH· 

HOH 4>YHKUHeii C noMOIULIO MeTO,D;a HaHMeHLWHX KBa.n:pa TOB 

,D;JIJI nHKOB BCero cneKTpa, H npH- ,D;aJILHeiiweii o6pa60TKe 

3TH BeJIH'-IHHLI y)Ke JIBJIJIIOTCJI cl>HKCHpOBaHHLIMH. 

~anee Bee& o6pa6aTLIBaeMLiii cneKTP pa3.n:enaeTca Ha 

yqacTKH. IlpH 3TOM Y'-IHTLIBaIOTCJI irnJiy'-leHHLie 3Ha'-leHHJI 

noJiywHpHH nHKOB, a TaK)Ke 3a,D;aBaeMLie BO BXO,Il;HLIX ,D;aHHLIX 

Ha'-laJILHLie nOJIO)KeHHJI nHKOB H OTHOCHTeJILHaJI MHHHMaJIL· 

HaJI WHpHHa yqacTKa. 

3aTeM, npHHHMaJI BO BHHMaHHe THn annpoKCHMHpyroi:ueii 

«l>YHKUHH, nporpaMMa nocJie,D;OBaTeJILHO o6pa6aTLIBaeT Ka)K

.D:LIH yqacToK~ KoJIH'-leCTBO HCKOMLIX napaMeTpOB 3aBHCHT 

OT '-IHCJia nHKOB m Ha. yqacTKe H CTeneHH noJIHHOMa cl>oHa s • 
IlapaMeTpaMH JIBJIJIIOTCJI N 1 , S 1 , ••• ,Nm ,Srn'a 1, ... ,a8

.CTeneHL 

noJIHHOMa 4>oua s MO)KeT npHHHMaTL 3Ha'-leHHJI 1,2 B 3aBH· 

CHMOCTH OT CJIO>KHOCTH o6pa6aTblBaeMoro yqaCTKa. 

IlpH o6pa6oTKe Ka)K,D;oro yqacTxa no )KeJiaHuronoJIL3O· 

Ba Tena ne'-laTaroTca npoMe)KyTO'-IHLie pe3yJILTaTLI, a Haii.n:eH· 

HLie nHKH H cl>oH H306pa)KaIOTCJI rpacl>H'-leCKH. ~JIJI cpaBHeHHJI 

npHBO,D;HTCJI TaK)Ke rpacl>HK 3KcnepHMeHTaJILHOro cneKTpa. 

Ilocne o6pa6oTKH Bcero cneKTpanpoH3BO.D:HTca KaJIH6-

POBKa no 3HeprHH. CTeneHL annpOKCHMHPYIOIUero noJIHHOMa 

MO)KHO 3a,D;aBaTL BO BXO,D;HLIX ,D;aHHLIX. 

· ,rrporpaMMa MO)KeT o6pa6aTLIBaTl. JII06oe xo.nuqeci:eo 

cneKTpoB. · ~JIJI :JToro .n:ocTaTO'-IHo yKa3aTL er~ B '-IHCJIOBLIX 
,D;aHHLIX. . ,. 

- KpoMe Toro, ·x nporpaMMe npHnararoTca TaK)Ke oi.n:eJIL• 

HLIMH nporpaMMaMH nporpa.MMa. ica.JIH6pOBKH no 3HeprHH 

H nporpaMMa KaJIH6poBKH no HHTeHCHBHOCTH. 
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KpHBaJI 3cl>cl>eKTHBHOCTH ,D;eTeKTopa onHCLIBaeTCJI cl>op

MYJIOH 

fu E" 

fu E" 

·2 
=a 0 +a1 £nE +a 2,(fuE) 

2 = b0 + b1 fu E + b 2 ( fu E) 

E~Eo 

E~ Eo 

npH'-leM E" - 9THOCHTeJILHaJI HJIH -a6coJIIOTHaJI 34>cl>eKTHBHOCTL 

,D;eTeKTopa, E - ~Hepre:JI raMMa·KBaHTOB H a i ,bi (i=0,1,2) -
napaMeTpLI KpHBoii 34>cl>eKTHBHOCTH. 

B npHJIO)KeHHH K ,D;aHHOH pa6oTe npHBe,D;eH nopJI,D;OK 3a,D;a

HHJI BXO,D;HLIX ,D;aHHLIX, KOTOpLie BBO,D;JITCJI Henocpe,D;CTBeHHO 

nepe.n: BBO,D;OM 3KCnepHMeHTaJILHLIX cneKTpOB. 

4. Ollh/T OSPAEOTKH I'AMMA-CIIEKTPOB 

C noMOI.QLIO ,D;aHHOH nporpaMMLI o6pa6aTLIBaJIOCL 6oJIL• 

woe '-IHCJIO cneKTPOB, noJiy'-leHHLIX npH HCCJie,D;oBaHHH pa,D;HO· 

aKTHBHoro pacna.n:a a.n:ep. 

IIporpaMMa pewaeT c 6oJILWOH TO'-IHOCTLIO npHBe.i(euHLie 

BLiwe 3a,D;a'-IH 1/-4/ .n:na H3OJIHpOBaHHLIX H .D:BOHHLIX nHHHii 

B cneKTpax. B cnyqae 6oJILwero ~Bena JIHHHH B o.n:Hoii rpyn

ne, aHaJIH3 cneKTpa YCJIO)KHJleTCJI H3 • 3a He,D;OCTa TO'-IHO 

TO'-IHOrO 3HaHHJI 4>opML1 cl>OHOBOro· pacnpe,D;eJieHHJI no,D; .TIH· 
HHJIMH. CJIHWKOM "MaJILie y'-laCTKH cl>oHa OKOJIO rpyIInLI 

nepeKpLIBalOIQHXCJI JIHHHH MOryT ,D;aBaTL ina BCeii rpynnLI 

4>ou, OTJIH'-laroi:uuiica OT o6i:ueii cl>opMLI cl>oHoBoro pacnpe.n:ene

HHJI . no ;eceMy cneKTPY. Ilepexo.n: K 6oJILWHM yqacTKaM 

HMeeT, o.n:HaKo, TOT 11e.n:ocTaToK, '-ITO Heo6xo,D;HMO o.n:HoBpe

MeHHO aHaJIH3HPOBaTi. CJIHWKOM MHoro JIHHHH .B. 0,D;HOH H 

TOH )Ke rpynne. MeTo.n: onpe.n:eneHHa cl>oHa HaM:a 6LIJI He - · 

CKOJILKO pa3 BH,D;OH3MeHeH, 0,D;HaKO 6e3 cyi:uecTBeHHLIX 

ynyqweHHH no OTHOWeHHIO K oiipe.n:eneHHIO cl>opMLI cnJIOWHO· 

, ro cl>oHa npu HaJIH'-IHH HeCKOJILKHX nepeKpLIBaroIUHxca JIHHHii. 

XopoWHe pe3yJILTaTLI noJiy'-leHhl npH KaJIH6pQBKe iio 

3HeprHJIM. IlpHMeHJIJICJI MeTO,D; ''BHyTpeHHeH K8.JIH6po~KH", . 

xor.n:a B xo.n:e H3Mepemia K uccne.n:yeMoMy cneKTPY npHMe· 

WHBaJIOCL raMMa•H3Jiy'-leHHe . pa,D;HOaKTHBHLIX,. npertapaT~B, 

3HeprHH raMMa • JIHHHii KoiopLix oiieHL TOlfHO H3BeCTHLI~ 

Hcnom.3yeMLie a nporpaMMe _icw6poso'-IHLie noJIHHOMLI 
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m -o_ro nops,u;Ka n03B0IlHIOT pa6oTaTL- npaKTH'leCKH ,IJ;a)Ke 
co cpaBHHTenLHO HenHHeHHLIMH cneKTPOMeTpaMH • .naaaeMLie 
nporpaMMOH norpewHOCTH a onpe,u;eneHHH :rnepruii nepe -
XO.D;OB BnOnHe COOTBeTCTBYJOT TO'IHOCTH 4>H3H'leCKOro 3KCne • 
pHMeHTa H Ka)KyTCH peanHCTH'leCKHMH. To )Ke caMoe MO)KHO , 
CKa3aTI, OTHOCHTenLHO onpe,u;eneHHH HHTeHCHBHOCTH raMMa-
IlHHHH c noMomL10 3a,u;aHHoii H3BHe Kpuaoii 31)i4ieKTHBHocTu 
,u;eTeKTopa, ecnu napaMeTpLI ee ai , bi c ,u;ocTaTO'IHoii: TO'I· 
HOCTLIO H3BeCTHbl. 

OqeHL y_,u;o6HLIM .IJ;IlH pa6oTLI <l>H3HKOB OKa3anocL npe,u;
cTaaneHHe pe3ynLTaT0B o6pa6oTKH a rpa<f>uqecKoM au.u;e, 
06ecne'IHBa10meM 6LICTpblii: KOHTponL Bbl'IHCneHHLIX 3Haqe -
HHH nono)KeHHH nHKOB H nony'leHHOro nporpaMMOii: xo,u;a 
<f>oHoaoro pacnpe,u;eneHHH. 

,nns uimiocTpaUHH npaKTH'leCKHX B03MO)KHOCTeii: OnH· 
caHHOH nporpaMMLI npHBe.IJ;eHLI HeKOTOpble pe3yilLTaTLI o6-
pa60TKH cno)KHoro raMMa·cneKTpa, B03HHKa10mero a peax
UHH 193Jr( 12c, 4ny) 201 Bi Ha nyqxe UHKilOTpOHa TH)KeilblX 
HOHOB Y- 3_00 /7 I. Ha puc. 1 noxa3aHa qacTL 3Toro cnexTpa 
B o6naCTH 3HeprHii: 100-1100 K3B. ,nns "aBTOKanu6poBKH" 
cnexTpa no 3Hepru11 o,u;HoapeMeHHo H3MepsnucL -y - nHHHH 
OT pa,u;uoaKTHBiioro HCTO'IHHKa 226 Ra; 3HeprHH Ko-ropLix -
C 6onLWOH TO'IHOCTLIO H3MepeHLI. CneKTp co,u;ep)KHT B nenOM 
6onLwe 60 raMMa·nuuuii:. B1m10'1eHHLie a o6pa6oTKY nHKH 
OTMe'leHLI aepTHKanLHLIMH WTPHXaMH B aepxHeii qacTH 
pHCYHKa. Hexc>TopLie - ·AononHHTenLHO cTpenxa.MH. IIocne,u;
HHe Cily,KHilH B Ka'leCTBe O.IJ;HHO'IHLIX IlHHHH .IJ;IlH Bbl'IHCneHHH 
3iccnepHMeHTanLHOH nonyWHJ)HHLI nHHHH H .IJ;IlH Bbl'IHCneHHH 
3aBHCHMOCTH ee OT 3HeprHii: raMMa·KBaHTOB. HH)Ke H3Me· 
ptmiioro ci:Iexipa rop:e30HTanLHLIMH WTpuxaMH noxa3aHLI 
rpynnLI nHHHii, KOTOpble. nporpaMMa onpe,u;ensna ,u;m1 O.IJ;HO· 
BpeMeHHOH o6pa60TKH. JiOilbWHHCTBO 3THX rpynn CO,u;ep)KHT 
no HeCKOJILK0 im11Hii:~ XOTH u BCTpeqaIOTCH rpynnLI c O.D;HHM 
TOJILKO nHKOM. ·HexoTopL1e H3 06pa3oaaHHLIX rpynn nepe-
KpLiaa10T ,u;pyr. ,u;pyra. Hapuc. 2 B Ka'leCTBe npHMepOB npH· 
Be,IJ;eHLI OT,nenLilLie· 'laCTH 3T0I'O cneKTpa H ripOBe,IJ;eHHLIH 
npH aHanu3e cneKTpoa ypoaeHL cnnowHoro <f>oHoaoro pac
npe,u;eneHHH. IIono)KeHHe 3THX qacTeii: cneinpa B o6meM 
cneKTpe MO)KHO onpe,zien:e:TL no HOMepaM nHKOB HilH no Ka
HanaM, IioKa3aHHLIM Ha'· pucyHxe. Kax BH.IJ;HO H3 puc. 2; 
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193 12 Puc. 2. qacmu U3 06111ezo zaMMa- cneK111pa peaK14uu Ir( C, 
:4ny) u pe3y.11i.mambl ux 06pa60111KU. lllmpuxoeaHHble AUHUU 
noKa3bJ8QIOm npoeec)eHHblii npozpaMMOU CnAOUlHOii tpOH cneKm
pa. 

10 

l 
- ' 

• 

OOlllHH XO.ll cnnowuoro ~oHa cneKTpa .llOCTaToqHo xopowo 
BOcnpoH3BO)lHTC.II nporpaMMOH. TonLKO B oonacTH nHKOB 
11-1.5 onHCLIBaIOllla.11 cnnOWHOH ~OH napaoona HMeeT HeMHO· 
ro yaenuqeHHYIO KPHBH3HY, qTO MO)KeT npHBeCTH K HeKOTO· 
PLIM CHCTeMaTHqecKHM OWHOKaM B onpe,lleneHHH HHTeHCHB· 
HOCTeH nHHHH. 

B ma6.11. 1 npe,llcTaBneHo B KaqecTBe npHMepa Haqano 
pacneqaTKH pe3ynLTaTOB oGRaooTKH cneKTpa )ln.11 cnyqa.11 
npHBe,lleHHOH peaKUHH I 93Ir ( 2 C , '4 n y ) • KanuopOBKa 
no 3:UeprH.IIM npoH3BO)lHnacL no xopowo, H3BeCTHLIM 3Hep
ru.11M raMMa·n,HHHH HCTOqHHKa 226 Ra, no 3HeprHH aHHHrH
Il.llUHOHHOro nuKa npH 511 K3B H no nHKaM KYITOHOBCKOro 
B03O~)leHH.11 .11,llpa 193 Ir npH 218,8 H 138,5 K3B. B Haqa
ne pacneqaTKH pe3ynLTaToB oopaooTKH npuae)leHLI cTeneHL 
H napaMeTpLI KPHBOH rpa,llyHpOBKH no 3HeprHH, a TaK)Ke 
ToqHLJe nono)KeHH.11 rpa,llyHpoaoqHLJX nHKOB H BocnpOH3BO)l • 
CTBO ToqHLJX 3HaqeHHH BX 3HeprHH. 

B nocne,llyrollleH qaCTIJ TaonuuLI ·neqaTaIOT~.11 paccquTaH
HLie 3Haqe11u.11 nono)KeHHH, 3HeprHH, nITOllla)leH H HHTeHCHB· 
HOCTeH nHHHH H norpewHOCTH 3THX BenuquH. 

B 3aKnroqeHHe aBTopaM npHHTHO BLipa3HTL CBOIO rnyoo
KYIO. Gnaro)lapHocTL r .BHHTepy 3a oocy)K)leHue Hauoonee 
CYllleCTBeHH~X BonpocoB nporpaMMLI. 

' ' 
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