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DOMUS -nporpaMMa llnH ananu3a 11BYMCpHblX cneKrpoB 

OnHcana nporpaMMa nnH pa3no>KeHHH llByMepHbiX cneKTpOB rra 

llByMepHblC IIHKH I! <jJOH, 8 KB'ICCTBe MO/leneil IIHKOB MOryT 6b!Tb B35!Tbl 

nu6o aHaniiTHtt€CK8H JlByMepH8Sl ~YHKUHH, BbiB€JleHH8H H3 Te0p8Tli1.J8CKHX 

coo6pa>KeHru1, n116o llByMepnaH rucrorpaivlMa c 6onhlllor1 CTBTHCTHKOii, 

nony'!eHI!BH H3 3KcrrepHMeHTa H nononlleHHaH no rnanKoil <jJynKurw. noJW3-

Hbre IIapaMeTpbl OUCHHB8!0TCH MCTOilOM H8HMCHblllHX KB81lp8TOB, 

Pa6oTa Bbrnonnena B lla6oparoprlH Bbi'IHCnHTenbHoil TexHHKI! 
H as ToM a TH38UHH Ol1 fll1. 

DpellpHHT 06t.ellHHCHHOrO HHCTHTyTa HllCpHblX HCCnellOB8HHH, fiy6na 1978 

Zlokazov V.B. 

DOMUS - A Program for the Decomposition 
of the Two-Dimensional Spectra 

PIO - 12075 

A program for the decomposition of the two-dimensional 
spectra into two-dimensional peaks and background is described. 
A two-dimensional analytical function, derived from theoretical 
considerations, or a two-dimensional histogram with a large statis-
tics,obtained from an experiment and completed to a smooth 
function ,cari be taken as models. Further the parameters of in
terest are evaluated by using a least-square estimator, 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 
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1. BBEJl,EHHE 

UenbiO nporpaMMhl DOMUS RBITReTCR pa3ITO*eHHe ~By-

MepHOrO CTieKTpa Ha KOMllOHeHThl, H3 KOTOphiX cneKTp CO

CTOHT. TaKHMH KOMllOHeHTaMH RBITRIOTCR ~ByMepHble llHKH 

H ~ByMepHhiH $oH. DOMUS o6o6J.J.\aeT nporpaMMY UPEAK Ha 
~ByMepHhiH cnyqaif H HMeeT aHanorH'IHYIO CTPYKTYPY /1, 21. 

,l],ByMepHhiH cneKTP s(x, y) $opManLHO 3anHChiBaeTCR TaK: 

n 
s(x, y) = :£ f. (x, y) + b(x, y) + EX:x. y), 

i = 1 1 

r~e fi (X, y) - i -biB UHK, b(X,y) - $oH, e(x,y) - CTaTHCTH-

qecKaR oniH6Ka c HyneBhiM cpe~HHM H ~HcnepcHeii D(x, y). 

2. OIIHCAHHE METOJl,A 

Ka*~ax KoMnoHeHTa cneKrpa f i (x, y) paccMaTpHaaeTCH 

KaK pe3ynLTaT npeo6pa3oBaHHR ee Mo~enH m (x, y). B Ka

qecTBe MO~enH MO*HO B3RTb ~ByMepHyiO aHaiTHTH'IeCKYIO 

$yHKI.J;HlO, BbiBe~eHHYIO H3 TeopeTH'IeCKHX C006pa*eHHH, ITH60 

~ByMepHylO rHCTOrpaMMY C 60ITblllOH CTaTHCTHKOH, nony'leH

HYIO H3 3KCnepHMeHTa H ~OllOITHeHHYIO ~0 rna~KOH $yHKI.J;HH, 

HanpHMep, C llOMOJ.J.\blO HHTepnOITRI.J;HH. AHanorH'IHO nporpaM
Me UPEAK napaMeTpH3ai.J;HR KOMnoHeHT onpe~enseTCR Bhl-

6opoM rpynnhl npeo6pa3oBaHHH, KOTopas ny'lllle acero no~

xo~HT ~ITR OllHCaHHR OTHOllleHHH Me*~Y peanbHhiMH KOMllO
HeHTaMH H HX MO~eiTRMH. ,l],auHaH BepCHH nporpaMMhl HCllOITb-

3yeT no~rpynny npoeKTHBHOH rpynnhl ~nx napaMeTpH3ai.J;HH. 
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COOTBCTCTBCHHO 3TOMY I<a:>K,D;aJI 4JyHI<D;HJI peaJILHOrO nHI<a 
CBJI3aHa C ero MO,D;CJILIO CJIC,D;YIOI.u;HM COOTHOWCHHCM: 

f(x, y, P , P , W , W , 8 , 8 , C ,C )= Am(Z+8 V,8 Z+V), 111 
X y X y 12 xy 12 

r.ne m (x, y) JIBJIJICTCJI HOpMaJIH30BaHHOB MO,D;CJibiO nHI<a, 

Z = (x- P )/(C z + W ), V = (y- P )/(C v + W ), 
X X X y y y 

z = (2x- x1- x2)/(x2- x1). v = (2y- y1- y2)/(y2- y1), 

x 1, y 1 H x2 , y2 - neshle H npasble rpaHH.Uhl auaJIH3HpyeMoro 
yqacTI<a. ~OBOJibHO CJIO*HaJI 4lopMa BBC,D;CHHJI napaMeTpOB 
111 6onee npe,D;nO'ITHTCJILHa no cpaBHCHHIO C npOCTOB 4JopMOB 
BCJIC,D;CTBHC C006pa*CHHB Bbi'IHCJIHTCJlbHOrO xapai<Tepa, a Tai<· 
*C BBH.L\Y 60JibWCB JICri<OCTH B HHTepnpeTaD;HH 3THX napa· 
MCTpOB B TepMHHaX 4JH3HI<H, a HMCHHO: A • aMnJIHTy,D;a nH· 
I<a, p X , p y " X- H y "I<OOp,D;HHa Tbl D;CHTpa nHI<a, W X , W " 
X-H Y "I<OMnOHCHTbl nOJIYWHpHHbl nHI<a, 8 1 , '8 2 - I<03~H
.u;HCHTbl nOBOpOTa nHI<a B nJIOCI<OCTH (x,y) , C x, C y " I<034J· 
4JH.UHCHTbl JIHHCBHOB 3aBBCHMOCTH noJiyWHPHHbl nHI<a OT X H 
y COOTBCTCTBCHHO. ci>OH onHCbiBaCTCJI nosepXHOCTbiO 2" ro 

nopJI,D;I<a, B3JITOB B BH,D;e: 

b(x,y) = c 
0 

+ c
1 

z + c
2 

v + c
3 

(2z2 _: 1) + c 
4 

(2v 2- 1) + c
5 

zv, 121 

r.ne z H v onpe.neneHhl Bhlwe. 
Bhi'IHCJICHHe JHa'ICHHii napaMeTpos ocyi.u;eCTBJIJICTCJI c no

MOI.u;LIO MCTO,D;a HaHMCHbWHX I<Ba,D;paTOB: Ha,D;O MHHHMH3H" 
posaTL 

- 1 n - -2 
F(P)= l: 1-D(--)(s(x,y)-.I fi(x,y,p)-b(x,y,q)) I, 

x,y x,y 1 ~1 

r.ne p = (i>J, ... , Pn ,q) - sei<Top napaMeTpos, onpe.neneHHhiX 
B I 11, 12 . Cne.nyroi.u;He orpaHH'IeHHJI uai<Jia,D;biBaiOTCJI Ha 
napaMeTphl: 
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A. >S., S.>O 
1 - 1 1 

laMnJIHTY.L\hl HC MCHbWC, 
'ICM 'IYBCTBHTCJibHOCTLI 

Wxi =Wxj ,Wyi=Wyj' 81i = 8 1j • 82i= 8 2j ,Cxi=Cxj'Cyi=Cyj 

~ 

~ 

lnapaMeTpbl nOJIYWHpHHbl H Bpai.u;eHHJI JIBJIJIIOTCJI o6I.u;HMH ,D;JIJI 
scex nHI<OB s .naHHOM yqacTI<e cnei<Tpal, 

P.o < p. < p. lrpaHH.Uhl napaMeTposl. 
1~ - 1 - 1U 

I 

Mo*eT 6b1TL uano*eHo orpaHH'ICHHe ua napaMeTphl nosopoTa: 

8 1 = R82 . 131 

qaCTHbiC npOH3BO,Ll;HbiC no napaMeTpaM 4JyHI<D;HB 111, Tpe· 
6yeMbiC B MCTO,D;e HaHMCHbWHX I<Ba,D;paTOB, Bbi'IHCJIJIIOTCJI 
Ha OCHOBe COOTHOWCHHJI 111: 

il!_ = m(u, w), 
a A 

_g_!__ =- -~-- (m' + 8 m' ), 
aP L u 2 w 

X X 

ar A , , ar ar ar ar 
-- =- ---- (8

1 
m u + mw), --- = ---- Z, --·-- = ----V, 

aPy Ly awx aPx aWy aPy 

ar , ar , ar ar ar ar -- = A V m ---- = A Z m ---- = ---- z ---- = --- v . 
u' w' ' 

a81 a82 acx awx acy awy 
3.necL ucnoJIL30BaHhl cne.nyJOI.u;He o6o3Ha'leHHJI: 

·u = Z + 8 1 V , w = 82 Z + V, L x = C xzx, Ly = Cy v + W Y • 

06'heM .nsyMepuoro nHI<a Bhi'IHCJIJieTcJI HHTerpuposaHHeM nony
'iCHHOii 4JyHI<D;HH f(X, y, p) no ,D;ByMepHOB o6JiaCTH, CO,D;ep· 
)l(ai.u;eii COOTBCTCTBYIOI.u;HB nHI<: 

V. =((A.m.(u,w)dxdy. 
1 I I 

O.u;eHI<H HaHMCHLWHX I<sa.npaToB nonyqaroTCJI c noMOIULIO 
,D;eMn4JupoBaHHOrO npo.u;ecca raycca-HLIOTOHa C npoei<THpo· 
BaHHeM scex npoMe*YTO'IHhlx o.u;eHOI< ua o6nacTL 131, 13 'I. 

llo.no6uo UPEAK, J.necL ucnoJIL3YIOTCJI Hei<oTophle npo
.u;e.nyphl l.nsyMepuoe CrJia*HBaHHC, nOHCI< Bb16HTbiX TO'ICI< 
H T .,D;.j, cnoco6CTBYIOI.u;He nOBbiWCHHIO I<a'leCTBa OD;CHOI< na" 
paMeTpos. AnropHTMhl 3THX npo.u;e.nyp npe.ncTaBJIJIIOT co6oii 
paCWHpCHHJI Ha ,D;ByMepHbiB CJiy'laB TCX )I(C CaMbiX H,D;CB, 
I<oTophle 6biJIH peaJIHJosaHhl B auanorH'IHhiX npo.u;e.nypax 
UPEAK. 
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3. CTPYKTYPA IIPOFPAMMhl 

CTpyKTypa DOMUS aHanorH'IHa eTpyKType UPEAK .DOMUS 
eeTb IIO~nporpaMMa, KOTOpaR ~OIDKHa Bbl3biBaTbeR OeHOBHOH 
nporpaMMOH IMP I. Bo3MO)I(Hbl 2 pe)I(HMa B3aHMo~eB:eTBHR 
DOMUS H MP ITaK )l(e, KaK H ~nR UPEA K 1: 

11 HeT OfiMeHa HH4JopMau;HeH lnpoeTOH Bbl.30BI: B 3TOM 
enyqae BXO~Hble ~aHHble 'IHTalOTeR e KapT; 

21 aKTHBHbiH o6MeH HH<ilOpMau;HeH ~~Hanorl: B 3TOM 
enyqae BXO~Hble ~aHHble 'IHTalOTeR H3 naMRTH IH3 eneu.uanb
HOrO MaceuBa ONL/, BbiXO~Hh'e ~aHHble no )l(enaHHIO no
eblnalOTeR B naMRTb IB eneu;uanbHbiH MaeeuB TAB I ulunu 
Bbl~alOTeR Ha neqa Tb. 

CTpyKTypa nporpaMMbl H opraHH3aU.HR o6pa6oTKH ~aH
HbiX B DOMUS HUPEAK aHanorH'IHbl leM.I2/ 1. Ilo:noMy HH
)I(e H3no)l(eHbl nuwb Hau6onee eymeeTBeHHble oTnH'IHR: 

11 CnueoK no~nporpaMM, He npuHa~ne)l(aiiJ.HX nporpaM-
Me UPEAK: 

DOMUS, PREPM, FITPM, OUTPM, CAMOM, ARITM, BOUCA, 

CALF2, CHEPM, COR3M, INIPM, INPU2, MOPR2, PRIN2, 

PRANM, PRIPM, PROPM, PRO~l, PROM2, PROM7, \\HDEM. 

Ka)l(~aR H3 HHX eo~ep)I(HT noReH.IIIOIIJ.He KOMMeHTapHH. 
21 Ilo~nporpaMMbl, npuHa~ne)l(aiiJ.He nporpaMMe UPEAK : 

INPUT, CHELl, DAPP, RINCO, SEMAT, WIPRO, LSM76, OUTIN, 

PODEM, SMXIN. 

31 CnueoK noMe'leHHbiX o6IIJ.HX 6noKOB: 

COBLM, MODD2, SBLOCM, RBUHM, COBLC, ADICO. 

3TH 6nOKH .IIBn.IIIOTe.ll ~ByMepHbiMH aHanoraMH eOOTBeTeTBylO
IIJ.HX 6noKOB B UPEAK. 

41 DOMUS Bb13biBaeTcH ene~YIOIIJ.HM o6pa30M: 

CALL DOMUS(SP, D, ONL, ANP, TAB, AM1, AM2, RM, NM), 
r~e SP(Ll, L2) - ~ByMepHbiH MaeeHB~ eo~ep)l(aiiJ.HH eneKTp; 
D , RM - 4JuKTHBHble H~EHTH4JHK~TOpbl; NM - pa3MepHoeTb 
MaeeuBa ADICO B DATA9. E'cnu HHTepBan eneKTpa BBO~HTeR 
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He qepe3 DATA3, NM 3a~aeT pa3MepHoeTb L2 B MaceuBe 
SP (L2 = NM). Bee oeTanbHble MaeeHBbl Te )l(e, 'ITO u B UPEAK. 

liaB:eeoBeKue ou.eHKH B nporpaMMe He peanu3oBaHbl; 
TOnbKO O~Ha MO~enb IIHKa MO)I(eT fibiTb Henonb30BaHa. p R~ 
4JH3H'IeeKHX aeneKTOB uenonb30BaHHR nporpaMMbl DOMUS ~aH 
B pa6oTe 131. 

4. BXO,l(HhlE H BhlXO,l(HhiE ,l(AHHhlE 

Bee BXO~Hble ~aHHble BBO~RTeR no 4JopMaTy 10E8.0. lion
HOe onucaHue Beex 15 rpynn BXO~HbiX ~aHHbiX BXO~HT B na
KeT B KaqeeTBe KOMMeHTapHeB. 
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