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SUMMARY 
An algorithm is proposed which allows to apply an effective 

Monte-carlo method for elementary partiole·interaotions under. 
conditions of small solid angles of a detecting apparatus.The de
scribed algorithm is used in the FOWLOM programme based on the 
general phase space programme W505(FOWL, version 48). 

In ?ur programme we find firstly the angular variables of the 
n-th particle produced in the decay of the n-particle group into 
the n-th particle and a qUasi-particle consisting of'n-1 remain-
.ing·on~s. T~e calculation is.carried out in the c.m.s• of the 

n-particle group. Then in the same manner the anglll:ar variables 
of the (n-1)-th particle 1h the c.m.s. of n-1 particles are 
simulated, eto.(Fig, 1)~ This all~ed taking into conside~tion 
a reference-frame velocity of. the k-particle group, the module· 
of the k-th particle momentum in the c.m.s~ of this group, coor
dinates of. the 'detectors and of the interaction point to separate 
in the mentioned c.m.s. an "effective" region of changing .the. .• 
angular variables of k-th particle. Then the· k-th particle, being 
simulated isotropically in the limits of this region, in the 
laboratory system Will move in the direction of one of detectors~· 

Each event is attributed with the relative "geometric" weight 
(formulas 1, 1a). While operating .with this algorithm the effi
ciency. of the experimental arrangement can be obtained as a ~
sult of a single calculation only when the matrix element of. the 
simulated reaction does not depend on the angular variable~ {fo~ 
mula 2). When there is such a dependence, one·needs a double 
calculation· to determine an efficiency: separately for phase in
tegrale •valuation in the region of the "useful" events and se
parately over the whole phase space (formula ~)~ 

Table 1 gives a comparison of error in the determination of 
the detector solid angle by the Monte-carlo method for FOWLOM 
programme (the second line), for FOWL programme (the third line) 
and relative value of the angle (the first line). 
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BBE.llEHHE 

. . 
Tapuux qacT~ no ueTo~ MoHTe Kapxo c yqetou s~aHHNOC orpaHaqe-

. HHl Ha texecHue yrxu nuneta KOHBIJHHX qacTHU B xadopatopHol 

CHCTBMB KOOp~HHaTe 0H fl03BOXHBT npOH3BO~HTL 3~KTHBHYH.p03Hr

pum codutHH B orpaHHIJBHH~H odxacTH ~3oBoro npoctpaHCTBa paccMaT· 

. pHnaeuord npouecca, s~anaeMoro reouetpHelt axcnepHMeHTMLHOII 
yctaHOBKH {HanpMMep, MHmBHLD 1 ~BTBKTOpaMH) H npaBHnaMH OTdopa 
DOJIB3HHX COdHTHH (HanpHKep, BH,It6JIBHH6M "conn~eHHM" ). 

AJiropHTM dun HcmrraH B nporpaMMe F 0 W L 0 M , 
DOCTpOBHHOlt Ha OCHOBe CTaH~apTHOlt MO~eJIHpym~elt nporpaMMH 

·w 505/I/ ( FOWL ; Bepc:e:a 4.S ), · n pacqetax axcnepm.~eHTa 
no H3YIJBHHll peaKUHH ;;f-+p-n +e.,.+e- 12/. B CXOJtHHX 

YCJIOBHHX pemaeTCSl aHaJIOrHIJHaSl 3a,ttaqa D pa6otefJ/.HHliCB npHBO,JtHT

CSl onHcauae reuepatopa codHTHit nporpaMMH . FOWL0/11 H 

o6cy.r,ttaoTcSl Bonpocu acnoJIL30BaHHSl atol nporpauuu ,JtJia pacqeTa 

3~RTHBHOCTH 3RCnepHM6HTaJILHHX ycTaHODORe 

IIo,ttnporpru&Ma OM E CA - npoue,ttypa 
orpaHHIJeHHSl yrJIOB nuneTa qacT~ 

BHaiJane BRparue onameu npouecc reHepauHH codutHa n 

nporprume FOWl III. Co6HTHeu HasHBaeTcSl Hadop ~ n - 4 

He3aBHCHllHX KHH9MaTHIJBCKHX nepeUBHHHX 1 DOJIHOCTLD onpe,ttBJISlDIIIHX 

4- HMDYJILCY 11 xoHeiJHHX qacTHU• CIIHTaDTCSl s~aHHYMH uaccH 
/ 

DOKOSl BC6X yqacTBYDIIIHX B peaxuHH qacT~ lit HMDYJILC HMBTaDI!IBH 

qaCTHUYo 

J 
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CxeMa'IH'QeCKH ~i:'opH'IM po:mrpblllla C06b1THH C n qacTHrtaMM 

MOXHO Hso6pasHn B n~e ,n;MarpaMMbl, pHc.I ( M2 .. M1 ~···., Mn.
sqxpeK'IM!3Hble MaCCbl no,Jtrpynn H::l 2-X, '3.,;X, •.. , n nepBUX qac'IMU) • 

. .. . .. . ' 

BHa'l!Me npOH::lBO,li;H'ICli pO::lHI'pbllll BCero Ha6opa MHBapMaH'IHUX 

neJIH'l!MH u2, M3 , •••• , M n-i 
/VI~~-(. 1\Amax. 'Mmin~-- .·/4; .. min. 
1-1.--,. I rl~"" -I •t£ . +. . . 

I. •. l l ·. I. l ' ' , 

r.ite: i =2,3, •• ~,n-1 ; il< r; < 13 < ... < r,~1 '< 1 -
ynopa.n;ot~eHHbllt ua6op ·cnyt~aUHmc· t~MceJI; pacnpe.n;eneHHHX panHoMepHo 

· · · mitt i · . maJt rz 
ua oipesite { 0 .. f) ; · ~- = z.mj , 11,. =· M,-?_ mi ~ 

J"' J•l4i 
- rpaHHI.tbl H::lMeHeHMH B9JIH'QHHH /'1.. o -

' l 

3a'IeM·B~ CHC'IeMe rteHTpa WCC It8.Jt,I{Olt ,li;ByXtiaC'IMtzHOlt nepWHHH 

pacna.n;a ( cu.,n;Marpawzy, pHc .I), · uaq~maSI c nepmH~H ~"' , p~sur
punan:rca yrJIH Bl:lJie'Ia coo'IBe'ICTBYJll!lBii qac'IHJ.tH i · o'IHOCH'IeJII>Ho 

uanpanJieHHSI ,li;BHJB:BHHSI no,n;cHc'IeMH M· · 
. n 2 , I ~ . , 
CO$ Ut: = fJ - , ~ = 2:JT fi , 

r.n;e L ... 2,3, ••• ,"!- jr;; fi~ -cnytialiHHe tiHCJia, pacnpe,n;eneHHHe 

pa~HOMBpHO Ha·oTpe3xe (0,1). ITo,n;qepKHeM, 'liTO B TaKOM _CJiyqae 

BHJI9'I Kallt,li;Olt qacTHn!l B CHC'IBMe UeHTpa MaCe CBOB~ no,n;rpynnH tiaCTHU 

H30Tponen. 0'119BH,li;HO, 'litO npH 3tOM ::lHa'IIBHHe MO,li;YJIH HMnYJII>Ca 

qacTHJ.tH onpe,n;eJIJieTCSl B6JIH'IIHHaMH m, .. M, u -~-J • 

lJT06H no1ly'IIHTL OflHCaHHe c06HTHSI n'06llleil CHCTeMe rteHtpa Mace, 

n nponecce posurpwa xax.n;oro ".n;nyxtiac'IH'IIHOro pacna.n;a" npoHsno

:AHTCSI nopeHn ~ npeo6pasonaHHe ncex paHee onpe,n;eJieHHUX HMnyJibCOD 

qacTHJ.t n cHcTeMy neH:rpa Mace_ ,n;a~uon. "nepmHHH" {.4~ A~:.·~,#,). 
Kax,n;oMy pasurpaHHOMY co6HTHD npHnHcbiBaeTcH nee: 

W= K·.D ) 

r.n;e K - "KHHeMa'IH'QeCKHU nee" 1 fPYHKUHH B~JIMtiMH M.z/1r .. ,~11n ; 
D -~ ,IJ;HHaMH'IIeCKHU nee", nponopnMoHMbHHil xna.n;paTy MaTpHt~noro 
3JieueuTa paccMaTprmaeMo~ peaKHMM. 

4 

'· 

.,,', 
'"'· 

'· .. 

~ Mn 

. PHc.r. ,llHarpWore. 

.qac:rHu. 

t 

PHc.2~ Jlopeau-np 
cxopoc:ru 
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li C n .'!IaCTHtlaMM 

2 . .-M:h··· ~ Mh.
nepBIIX qacTMn)~ 

pa MHBapMaHTHHX 

1
min 

' .. ·- ,_ 
-J. < 1 -. . . 
;e1!eHHIIX paBHOMCpHO 

fl 

1."'!¥ ft -2 "". ~ • '11 •• 1 ,,.,4_ 

taCTII'!IHOti BepruHH~ 

ID!HHil ~ J p~3Ilr-
j OTHOCHT91IbHO 

,, 
i ) 

pacnpe~eJieHHHe 

. ' / ' ' 

I B TaKOM _OJiyqae 

1oe~ no~rpynnH qacTHll 

, Mo~yna HMTIY1II>Ca 

I _Mi-1· 
cHcTeMe neHTpa_uacc, 

pacna~a" npoH3B0-

3~eJieHH!lX HMnyJibCOB 

"{.!lt~ A~:. ·~./In) 
ec: 

ttHI_{ -~,f-"6r··,/1n ) 
~~paTy uaTpHqHoro 

,- ·~ 

-1 ! . .. 

\ 
J 

A,.( ... 

·m .. 
IZ-1 

. PHo.I. ~HarpSKMa_ noone~oBaT61IbHIIX ·npaon~oB" HCXO~HOlt OHCTeYY 

qacTHn. 

FHc.2. Hopean-npeo6paaoBaHHe yrna Bll1IeTa qacTHnu npH_pasuux 

cxopocTRX CHCTeKU ueHTpa waco. 

5 



B renepaTope coduun nporpaMMbl F DW L DM(no,n.nporpaMMa 

CE NOM ) nsMeHeHa nocne,n.onaTeJI:&HOCTb npeodpasoBaHnSI 

4-m.myJtbCOB t~aCTHU K OCHOBHO!!. cncTeMe KOOp,I(HHaT( 
4 I. TiocJie 

posurp!lllla MHBapnaHTOB, /'1; n yrnonux nepeMeHHbiX CO$ fl ~ ~· ~ 
HCJ10Jib3YSI I{ 1 ti6TUp6XMMI1YJibC ~BHllteHHSI BC.elt rpynm>I n · t~aCTHU 
B JtadopaTOpHOH CHCTeMe KOOp,li.HHaT 1 onpe,n.eJISI6TCSI t!6Tblp6XHMI1YJil>e 

n -oii -t~aeTHUU B-JiadopaTopHOH eHeTeMe, Pn . •._.u:anee no saKO

HaM coxpaHeHUSI HaxO,li.MTeSI t~eTI.IpeXHMnYJI:&e ,n.mmeHHSI J3 JiadopaTOpHOtl 

eHcTeMe KOOp,l{MHaT oeTanwel!eSI rpynnu t~aenn, P,~~ = Pn - Pn • 
3To_nosnonaeT saTeM npeodpasonaTb B nadopaTopHyJO cHcTeMy qe~blpex
MMnyn:cc ( n.-l}ut~aCTH!lhiH T.,n.._( fln--ltafiC.~ .J/,_J __ /Ia6.c:~ ... 1 

./lz .~ /ltlO. c. ) • ,... 
BeJIHt!HHU CO$ a > ~ ' onpe,n.eJIS!Klli\H9 HanpaBJI6HHe 

BbiJleTa tre.eTH!l B eMcTeMax U9HTpOB Mace COOTB6TeTByillltl1X no,n.rpynn 

qaeTHU
1
pasurpb!DaDTCSI e llOMO~b!O enennan:&HOH no.n.nporpaMMbl l?J1f6A. 

C!lJopMyJinpyeM oeHOBHYiJ sa,n.aqy1 pewaeMYiJ aJiropMTUOU STOlt 

JlO,!tllpOrpaMMblo 3a,n.aHII OTH9eMT9JibHOe, paenOJIOlltCHMC TOt!KH B3aMMO

,nelteTBHil H ,neTeKTOpa, pa3M9pU ,neTeKTopa, lt3B9CTHU 4- ru.myJI:&e 

·,I(BHlltCHHII eHeTeUbl UCHTpa.uaee ,naHHOR no.n.rpynnu qaeTHU B JiadopaTop-

HOlt CHCTeMe KOOp)(HHaT, M3BeeTHaj ~aKoHeu,:neJIMtiHHa MO,!tYJIII 

HMnYJI:&Ca .tiaCTHIUl B yKa3aHHOit eHCTeMe'neHTpa uaee. TpedyeTCSl 

HaRTH odnaeTb H3MeHeHHII yrJIOBbiX nepeMeHHbiX qaeTHUU (Co$ lit~ fP;. 

B e.n.u. e Teu, tJTodu, dy.n.yqn pa3wrpaHa nsoTponno B npe.n.enax 

STOlt OdJiaeTn1 B JiadopaTOpHOlt eMcTeMe·KOOp,li.HHaT qaeTHil8 llOJieTeJiaB 

HanpaBJieHHH .n.eTeKTopa. rroene Toro KaK sa,n.a~:~a e¢opuynnpoBana, 

pemem1e ee 1 B rtpHHttHile 1 O'l9B~HO • B qaeTHOCTH1 Ha,II.O BOCJ10JI1>30-

BaTbeSI eooTHowenHeM ue:m:.n.y yrnaMH nuneTa B odenx eneTeuax Koop

. .n.Hnar, ene.n.YiJ~eu M3 ¢oPMYJI nopenn-npeodpasoBaHHSI, pnc. 2. 

6 

) 

• 

. BH.n. 3TOro eoOTHOWeE 

. r.n.e j1. -cKopoeT:&) 

,n.Mnar., J - cKopom 

TOpHOll eHeTeMU KOC 

<PopMyJihl n cxe1 

ITpHJIOllt9HHH. 

.r:cnH paeeuaTpl 

nponece UHTerpnpoB< 

traCTUl\ B sa,naHHble 

HeKoTopon odna~Tn, 

.B MHOroMepHOM. npOC' 

~pOCTpaHCTBa KOHC'l 

B3aUMO)(elteTBl1Sl B, M 

nu, sra odnaCTb n 

anropHTMOM no.n.npor 

cnyqae opranHsona 

B paeeuarpnnaeuou 

neey eodunii B Ka'l 

nee eodunm" G 
. . 

B OKpeCTHOeTH )(8HH 

\ 
. '-._,_ 

3.n.eeb 

r.n.e 0 · - JlJIOTHC Jl . 
llJIOCltOCTH nepeMeHF 



~· D M(no;r.nporpaMMa 

npeo6pa3oBaHHJI 

mT( 4 I. Tiocne 

:tt cosll, ~·, 
rpynnll n · ttaCTHU 

res qeT!lpexHMTIYJILC 

•. J{anee· no .3aKo

Bte1mn 13 na6opaTopnott 

Fk1= R.- Pn 
pnyn cHcTeMy tte~upex~ 

c. 
1 

.J/,.1 . .-.11a6.c.J. ... , 

HKlUlH6 HanpaBJI8HH6 

TCTBytllltHX no,nrpynn 

o;r.nporpa.mm OME6A. 
: ~· 

1 anropHTMOM 3TOtt 

:HH6 TOttKH B38HM0-

18CTHU 4- HMIIYJILC 

ni ttaCTHU B na6opaTop- . 

~JIHttHHa uo,nyJIH 

Mace. Tpe6yeTcn 

!8CTHUH. (Co$0:~ ·{pi ) 
lTponuo B npe,nenax · 

mT. ttacTHua noneTena a 

itta c<PopuynHpoaaua, 

rH, H~O BOCnOJIL30-

jeHX CHCT8Max KOOp

BaHHH, pHCo 2o 

1 

• 

. r;r.e .!1. -CKOpOCTL )Y.B~CHHH ttaCTHUll ·n )1.BID!ty_llt8i!Cll CHCT8MC 

. )1.HH8T' I - CKOpOCTL )Y.BID!tCHHSI 3TOtt CHCTCM!l OTHOCHT8JILHO 

TOJlH01t CHCT8MU KOOJl)1,HH8To 

KOOP

Jia6opa.:. 

<ropuynu n cxeua no,nnporpaMMH 01'1 £ G A npMDe;r.eHhl . B 

Ilp¥IJIOllt8HHH o 

.r;cJIH paCCMaTpHBaTL M0)1.8JII1pOB8HH8 no MCTO)Y.Y li!OHTe-l{apJIO K8K 

npouecc UHTerpl'lpOB8HHSI, TO 3a)1.8tt8 p03hlrp!:lilla peaKUl'll'l C DI:!JI8TOM 

qacnii.\ B 3a)Y,aHHhl8 T8JICCHhl8 yrJUJ 3KBUDa!l8HTHa UHTerpHpOB1lHVIID no 

nel\oTopott o6nac_Tn, cocTaBJIHDII(ei1 qacu oT Bcero rpa3oBoro od-Ltlua. 

'B MHOrOM8pHO!.( npocTpaHcTBe, HBJlSI!Ollt8MCll npoll3E8,ll;8HH8M rpa3oaoro 

r_IJlOCTJl8HCTB8.KOH6ttHhlX tt8CTHI.\ H no,n;npOCTpllHCTBU KOOp)Y.llllaT TOttKH 

B3anuo;r.encTBliSI a MI11llem! n nepeHeHnoro m.myn:&ca uaneTaDlllen ttacrn

nu, 3Ta o6nacn HMeeT anonne onpe.n;eneHHYIO rpannny,,3a.n;aBaeuyro 

anropuTuou no,Itnporpawm 0 ME G A • 3aTpy.n;HHTCJILHO n o6tlleu 

cnyttae opraun3oaan paBuouepnHn po3Hrpl:lm ~otteK no 3TOMY o6r,euy. 

B paccuaTpHB86MOM M6TO,It6 3TO KOMn6HCHpyeTCH TeM, ttTO K nOJIHOMY 

aecy C06UTHJI B Katt6CTB6 COMHOlltHT6JIH )1,068BJIH6TCJI "reOM6Tpl1tt8CKllll 

nee co6UTRSI" G , o6paruo nponopunoHaJILHH1t nnoruocTK TotteK 

B OKpeCTHOCTH ,It8HIIOro C06UTHH: 

W= K·D·G 

G = J ' ·. n .. 
i::l. 'lL 

r,n;e ~i - llJIOTHOCT:& (OTIIOCHT6JILH8Jt) 

MOCltOCTH nepeY:eHHNX COSo; 1 ~ 

(I) 

pacnpe.n;eneuua TotteK B 



· .. 

..._ 

~,=· 

lar 
"?;- ) 

' 
ecAu· 'ltiCmUt<Ct ·. i Hanpal.lleHa I· 
30/iCIHHbiU diJ/If~Knropj ~· -/y_~or/1. 
Oli.KaCmll tf R//IJCifOCI1rU (CD$~,. fliJ~ . 
CDonrfemc nrlg1014eu · ;iniJ~!I tlenr~k-mo/'!1; 

'\ 

1. 
~\ / 

I ecJJv ·Ha.npt~IAl!Hve '{)AU't!MQ . I(QCIXI.t,ll i 
HUVeM lie OD!JCAOI..eHO :·;'' 

Onpe,JteJieHHe a~KTHBHOCTH perHCTpaUHH KO,Jt81lHpyeKOJ:I 
ycTaHOBKH 

(Jq) 

B 06HttHOU BapKaHTe KO,JteJIHpoBaHHJI no KBTO.U MOHTe-Kapno 

(B nporp~e fOWL, ycnoBHo) :JqxpeKTHBHOCTL ycraHOBKK onpe,JteJIJI

ercn. ItaK OTHOW8HHe Cy,MMH B8COB C06HTHJ:I, 3aperHCTpHpOBaHHUX 

_.JteTeitropauH .H y,JtonnersopHBmHX ycrauoBneuuma: KpHTepuw or6opa 

· ("conna,JteHM", orpaHHtteHHJI ua aueprHH 'tlacn:n H· r .n.) K CYKUe 

necoa ncex pa3HrpaHHHX co6NTHJ:I: 
' A/ 

~ ~~-olj 

'l = ~~t .. K ]).- I 

• 'J 1 
)='1 . 

~,Jte /V -~Reno pa3!n'pauumc co6UTHJ:I; Kj ])j :::.Wj - nee j-ro co6NTHSI, 

o/j ~r - .Jt1IH oro6pauuoro co6urHn, ~ -o ~ .JtJIH or6pomeuuoro ~o6urHS 
IlpH pa6ore c BJiropHTKou .·OMEGA Ca nporpauKe FDIVLIJH) 

3~KTHBHOCTL ycTaHOBKH UOE6T 6UTL Ha~eHa B nponecce O,JtHOKpaT

HOro pac'tleTa JIHmL B rex cnyttanx, KOr,Jta uaTpHttHHH aneueHT uo,JteJIH

pyeKoJ:I peaKUHH He 38BHCHT OT yrJiOBHX nepeueHHHX (onpe,JteJI8HHHX B . 

npe,Jt~ymeu pa3.Jtene). B ttacruocrK, aro cnpaBe,JtnHao a·npH61lHEeHHH 

uo,Jtenn ttHcroro pennTHBHCTCKoro cpa3oaoro o6F.eua , I M 12 = { • 

b 

.. ·_. q 
.. ·~i 

~· 

., 

IlpH 3TOK cfloplzyJia •,Jt.ll 

~=~ 

r,Jte: Gj -"reower~ 

OMEG-A, ,. ocra 

3awero, . 'll~o. · 

BCtwY4830BO)lJ'.Od.f.e 

OMEGA B03KO:iHO 

pUBaeumc ttaCTHU.B C 

'tlaCTHU (cw.npe,Jt~ym 

Ha npax:rHKe, · 

aneweur KO,JtenHpyeKO 

or yrnoBux nepeKeHB 

renepL ,Jtaer oneHKY 

paHCTBa .11 IIOJI03HUX 11 

· BOllY o6T,elzy 11pMXO,JtH 
11 B!lltJIDti8HHOJ:I11 110,J;IIp 

HO~KH, Ha~eHHaH.B 

· .. ,.{1 . . ·z 
Y) = 1.: 
L · N .L 

'J·-' -



... 

:._ t· fCI . . 

~Q~ 
'tPJ.-

{fa) ~KmtJI'!f; 

'OCMk,fl i 

·' 

~teiHpyeMoA 

l~ · ·MoH:re-Rapno 

~CTaHOBKH onpe~enR

perHCTpHpOBaHHUX 

~pHTepHRM.ordopa 

w r .n.) It cy)l).{e 

- Bee }ro coduTHR, 

~ ordpomeHHoro ~oduTHB 

s nporpawe FDWLOH) 
npouecce o~Hoitpa:r

~Hult aneueHr uo~enn

iiHUX:. (onpe~eneHHUX: B · 

~inmo B' npHdnHlll:eHHH 

~Ma , I M I ~.= f. • 

;.:.· ... 

··.·~ . . . 
. I' 

\1.: 
u .. 

. _ ~· : ' 

. -··-·) 

llpH 3TOM qopuyna ~nR BUqHcneHHR 3~RTHBHOCTH TaKOBa: 
.· N . 
- . 2: KJ D· G· ti.· - · . . · 

. . . j:f . "J J J . 

.. ~ = . t. J<jJ>/ 
J=t . 

r,ll;e: Gj -"reowe:rpHqec~HA" Bee, BHllHCJHie~un B no~nporpawe 

OMEGA. , OCTaJ;I:&Hue .odosHaqeaHR npezHHe. 

3aweTHM, q:ro. B 3HaMeaa:re.ne cTOHT oue~xa HHTerpana no 

', .. 

(2) 

. nceuy ciBsoBouy 'odieuy. nonyqHTL a:ry oueHity npH pado:re anropHTMa 

OMEGA B03MOXHO ~MeH!io Bc1ie~cTBHe Hso:rponHociH BHneTa pasur-

pUBaeMHX qaCTHU B CHCT8MaX U8HTpa MaCC COOl:B8TCTBYD~HX no~rpynn 

qacTHU (cM.npe~~~Hn·pas~en ). 

Ha npaitlHite, o~Haito, qant_e Bcero dUBaeT Tait, q:ro MaTpHqHult 

aneMeHT MO~enB:pyeMoro B3aHMo~ef!crl!HSl 'CJIOlltHHM odpa30J.I: 3i:l.BRCHT . 

o:r yrnoBux nepeweHaux. Poaurpum!:codiri:Jin''rio anropHTuy · OME(;.A • 
:renep:r:. ~aeT . ouimity HHTerpana· r'on:r:.Ito. ~o ···odiiacTH «Pa3oBoro npoc:r

paHCTB-a ."nonesHux" coduntt. oueliity;xe HHTerpana no Bceuy «Pa3o

BOMY o~euy npHXO~HTCH nonyqa:r:r:. ·ny:reM non:ropHoro pacqe:ra - ·c 

"BHMDq&HHott" no~nporpBJQ.{on OMECA • :3qxpeitTHBHOCTL yc:ra-

HO~KH, aa~eanasr B npouecce Taitoro ~ByxpaTHoro·pacqe:ra, ·panHa: 

(J) 



~Koropue ~onpocu npa&rnqec&oro ncnon»sonaHHH 
nporpawm f'OWL0/1 

B nporpm.we FOtVL OM cHcreua oelcnyxnnaHHH (ynpannne

uan KapraMH ncxo~Hux.~auuux, raK aasunaeuux "sanpocon", cu. 

~nncaaHe nporpat!MH Jf~~L III) nosnonner s~ar» pasuepu Mlmean 

(UHnHH~P c oc»D·B~Onb nyqKa), pacnpe~enenne nnornocrH qacTHU no 

ceqeaml nyture, (~nyuepaoe aopuan»aoe), s~an pasuepu H opneua

UHD B npocrpaacrne p~a ~ere&ropon (UHnHH~pu, yceqeaaue Konycu 
' 0 

HnH napannenenHne~H) a TaK!e ycTaHOBRTb COOTBCTCTBHC LlCX~Y 
. > 

. qaCTHUaMH H ~eTeKTOpaMHo 3TH 11 38DpOCH11 HHHUHHpyDT posurpum B 

Ka.X,ltOM coelanm TO\fiUI B3aRt.to~el1CTBHSI no o&r,euy MIDliCHH R BKJIIO\faDT 

n nrpy anropHTM OM E CA • Teu cauw uanpanneaHH nunera, 

MaKCHMYMt ( YJ -f ) -: qacTHU uoryr qau oelycnOBJICHH TpeelonaHHaM 

non~aHRH B onpe~eneuuue ~ere&roplt. 
rro~nporpauua OM E t;A nanpannner qacrHUY n renecuutt 

yron TO\fKH B3aill4o~el1crnrut B o&r.eue MHJllenel1, oxnaTHBMllUilt oelnacn, 

orpaHH\fCHHyD c¢epol1, . B KOTOpyD BnHCUBaaTCfi COOTBCTCTByDmRll ~e

TCKTOPo 3To no3nonRno c~enar» npoue~ypy posurpuma nanpannenHH 

BHntTa qaCTHUH He3aBHCRMOl1 OT 4oPMH H opHCIITa~lH ~eTeKtopa H 

~oelnuca onpe~eneuuoJt npocroru natmcneHHlt. TaKHU odpasou, 

s~KTHBHOCTD padoru anropRTMa OME C. A ue panna I~, H B 

nporpauue non»3onarena {USER) ~onxna dun nponep&a non~aHWI 
qacrnuu B ~ere&rop. EOnee roro sra s~KTHBHOCT» 3aBHCHT or 

nemtqRHH renecnoro yrna ~erexropa, no3pacraa c yuen»meHHeu noc

ne~uero. B radnnue I cpaBHHBMTCH omRdKH onpe~eneHHH uero~ou 

Monre-Kapno renecuoro yrna ~erexropa B sanHcHuocTH or neJIHqHHH 

sroro yrna ,JtJIH cnyqaen paeloru c anropHruou 0/'1 EGA H 6e3 

·nero. 

IO 

·'i 

. t• 
i 

4 

-r 

l 
1' 
I 
I 

! 
I· 
I 
I 

t 

TadnHua I. 3 
.y 

. ' ~l'i y&a3lll 
B napHanre· "Cle3 i 

· · ~eJieHHH ren.ecuoro 

J!PH . N =.:..5 X :IO 

IlpH no~odn 
BpeMSI. CtleTa MalllHf. 

\fHCJia ,C00HTHll 1 Ct 

TaelJIHU~ 

·n 

t cOMEC 

(CeK) 6e3 OMEt 



:l.Hiffi 

EHBaHHSI (ynpaBHste

sanpOCOB", CMo 

TL pa3M6pll MWlleHH 

OTHOCTH ttaCTHU no 

pasuepu H opHenra

ycetteHHUe KOHYCLI. 

:neTCTBHB MBlt~Y 

tpyDT p03Ltrplml B 

MWliBHH H BMIOtta.DT 

laBHBHHSI . BUHBTa, 

lJIBHll TpedoBaHHBM 

~crHny n renecuun 

(BaTUBa.DntHtl oOHaCTL, 

JOTBBTCTByDntHD ~e

puma uanpannenHst 

aWfH ~eTeKiopa H 

Kl!ll o6pasou, 

e paBHa I~, H B 

np9nep1ta nona,~;aHWI 

•CTL 3aBHCHT OT 

C yueHLm~HHIIl noc

~~eneHiffi · MITO,II;Oll 

lllOCTH OT BeHHttHHll 

OMEGA H des 

Ta6nHna I. 3aBHCKMOCTL rottuocrH onenKH Tenccuoro 
yrna ~ereKiopa or ero nenHttHHU 

( · 5 X 103 . HCllLITaHHt!) - . 

Q 
lOIJIHOCui 

o,I47 0,053 0,015 0,00062 0,000006. 

g.Q./Q 2,~ I,I~ 
c OMEGA 

0,8~ 0,76~ 0,76% 

lgQ/.Q 3,3~ 5,6~ II,~ 71% 500% 
b'e'10HE&A 

~,...1. II,2•I03 !3,0·10 4 88,4•104 .. 6 
43,0•10 2•I09 

· ~~~- ytta3ImaeT 3ltBHBMBHTHOB ttHCHO COdHTUtl npR po3Lirpi:miB 

B napHaHTe "Oes OMEGA", oOecnettHnanntee ry xe rott~OCTL onpe

. ~eneHHst ten.ecnoro }rrna, : ttTo H n napHante" c .OME CA " 
f!PH . N = _5 X I0

3
• 

. IlpH no~00HOM cpaBHBHHH cne~yeT, 

npeMSI cqera Maw:~mu, :sarpatm:n~eMoe Ha reHepanHIO o,nHHaKonoro 

ttHCJia ,C00hiTHi1, CM. -Ta0m1UY 2 •. 

t 
(eel() 

Ta6HRUa 2. Bpeust renepau:tm 104 . n -ttaCTHttHUX 
codUTHtt Ha MDJllHHe E3CM-6 

·n .. 
2 3 5 IO 

cOMECA 125 2I5 390 825 

6e3 OME'A 40 70 I40 405 

Il 



llpHBe~ey: npH:Mep HcnoJI:&3oBaHiUI nporpa.lom FOWLOM 
npH pac~eTe 3~KTHBHOCTH.3KCnepH118HTa /2/, B KOTOpOII H3yqaJiaC:& 

peaKUHSI JT-p--ne+e- , T11 - •275 MaB ·c perHcTpauHel! 

COBn~eHHi! ···B. ~Byx ~epeHKOBCKHX cneKTpOJ:I~Tpax llOJIHOrO norJio

uteHHJJ, pacnoJIO:EeHHlil( no~ yrJIO:M 90° K OCH.nyq~; 'OT nap~ .. e+ e- . 0 

JitH,D;KOBo~opo~HaSI lOOileH:& lUI:eJia ~JIHHY 25 cu, ~HaKeTp I2 cu, TeJiec- ·· 

HUH yroJI rtax~oro cnerttpoueTpa coc.taBJISIJI 0,034 otHOcHTeJI:&HLIX 

e~HHHUo llpOH3B8~8HHe TeJieCHLIX yrJIOB ~Byx ~eTe~TOpOB paBRO 

0,0012 (0,186 cTepa,n;2); 3TO 03Haqaet~· qTo' ~H noJiyqeRHH 10
3 

"no'J~·e3HLIX.i cJiyqaeB Heo6xo~oo pa3urpan 6oJiee 4·'I05 
· co6HTHH ·. 

(3anmraeT· ortoJio 2,3 qaca sa :S3CM...:6, nporpawa FOWL ). llpH 

. pa6oTe c npoue~ypoR 01'1 E r; A ~OCTaTO~RO pa3urpaT~ 2~00 co6u
THH ( I,3 uHRYtH , :S3CM-6, nporpawa · FOWL0/1 }.,(npiluo~HTCH 

. . 
BpeuH cqeta c pean:&noH· pa6oqeR ,nporpaMKoH, npoH3BO~BBmeR onpe-

~eJieRHYil o6pa60TKY co6.HTHR H n~CTpoeHHe rHCTOrpauu) • ·· 

B 3aKJIDt~eaHe.aBtopu ct~HTaDT ·CBOHU npHHTHHM ~oJirow Bupa~ 

3HT:& 6Jiaro~apHOCT:& H.H.HeueHOBY sa noCTOSIHHOe BHHuaHHe It pa6oTe . 

H noJie3HH~ o6cy:s:,ll;eHWI. 
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[i FOWLOM 
B KOTOpOY H3yqanaCb 

M3B c perHctpauHett. 

ax nonuoro norno-

11~) ·ot napu .. e+ e- . • 
.I{Hau,etp 12 ~u, teJlec- · 

034 OTHOCHT8JlLHHX 

:ete~topou pauuo 

~i nonyqeuHn ~o3 

1ee . 4•I05 · co6HTHtl ·. 

01a FOWL.);. llpH . 

, pa3urpatb 2200 co6H

WLOH}.(rtp~so,JtHTCfi 
' . . . 

, npozsuo,JtHBmeH onpe

:torpaiDI). ,. 

pHHTHHY ,JtOJirOK Bupa~ 

1108 BBHYaH.H8 K pa6ote . 

l 
I 

) .. 

I 
·.l . 
I 
T .. 

. ·~ 

(Cf) 

X' 
(a,6) CHCTtYH KOOp,ltHHaT H o603HaqeHHH 

'lit 

,. 

()' r:o.s- o" 
~~---------ff~-0._~------~~ 

·Jf 

I 
.I 

PHc.4. Bll,lteJieHHI 3qxpeKtuBHOH o6JiactH B nJIOCKoctH yrJioBHX 

ntpiU48HHHX ; . 

(a) B na6.CHCTeMe, o6~Htl CJiyqaH ; 

(6) B Jia6.CHCteMt, cnyqatf ,JtBHJ:8HHB CHCT8MH 

U8Htpa MaCC B HanpaBJieHHH ,JteTeKTOpa;· 

(B) B CHCT8Me ueHTpa Mace, npHMep ,JtBYCB.R311011 

3qxp8KTRBHOH 96JiaCTH 
I3 



I, 
' 

•IIPHJIOIEHHE 

B na!SopatopaoH cH6te:we J.toop.n;HHaT XYZ aBJ~;aau (cu.pHc.3a): - . 
BeltTOp XYZ - KOOp,n;HHaTL[· TOqJ.tJI B3aH110,1tiiCtBHJI B o6T,e:u:e IIHII18HH; 

qetHPex - BeKTop i PUM > E } · - HIIIIY~»c H a~epru pacc:u:atpB-

BaeuoR no.n;rpynnu qacnu1 PMOI>= / PSCM/; · . . . -Bexrop OMEIJ - Koop.n;naru uearpa ccpepu pa.n;uyca R , 
ODHCaHHOH BOKpyr "qyBCTBHT8JlLROH O!SJJaCTHn ,n;eteKTOpa.· 

II' 'Z' ·A Y -Bcno:u:orateJJLHaa na<Sopatopuaa cHcte:u:a xoop.n:HHat c 

HaqaJJO:U: B TQqKe B3aBIIO,ll8J.!CTBHJI 1 QpHeH%MpOBaHHaSI TaK, qto!SH OCL 

O'Z' !SHJia nanpaBJiena B.ltOJil> BeKTopa PS C M , a ocL 0'%' 
!SHJia napaJJJI8Jil>Ha ITJIOCKOCTH . %0 y f. B CHCTelle xoop,n;HHaT J''Y£' ---
(cM,pHc.36) ueu:rp ctJ>epu onpe,n;eJiaerca Bex:ropou DDT=OMEG-XYZ 

_c DOJJIIPHW.IH KOOp,n;HHaTru.m fDIST, e', <fJ'} ) Dl ST =·\ DDT I. 
llpe.n;noJiarae:rca, q:ro DlST > R. · (B npotHBHOII cJiyqae 

~aHHiiR anropHTJI He npHM8HHM,nporpau:u:a npOH3B0,1tHT H30TpoDHHI 

posurpsm BHJieTa qactHUH B c.u.M~ paccMatpHDae:u:oB no.n;rpynnu 

qacrHu). 

~pllyJIH BHq!!£!_8HHl!..._.F.JIOB: 
cos&'= (PSCM' J>~TL sin IY'= R /:PIST 

PMOD · 1>/ST ' · ~ 

tP' = Ardg ( DD.Ty / D.DT .. ) ~ 

J{anee onpe,n;eJIJIDTCJI ,1tHaiia30HH H31liH8HHJI yrJIOB A 8' H .4 'f' 

oruocHTeJiuo cpe.n;HHX aaaqeuHR B' H . Yf' • B aaBHCBIIOCTH or -Bsammoro pacnoJio:UHHJI roqxH BsaHKo.n;eHcrBM ( XY Z ) , ,JJ;etexropa ·-. . -
( OMEG) H aanpaBJieRHSI .n;Bn:eaHa BeeR no,11;rpynnu qacuu ( PSCM ) 

B03MO:IHH .n;Ba c.nyqaa: 

I4 

l 
! 

a) S/17 ()' 

&~ti' , fij ~~I 4 
J 

6) sm&' 
-~ I & = AB ntw- cos. 
:i!' . /)' /,1' 
tr =tJ i A =(W' 

,llaJiae npo1 

H .&~ax =B'+' 
· BaewoR no,11;rpynnu ~ 

HOM CHCT8Kt KOOp,llJ 

CO CKOpOCTLil ~ 

p830B8HHSI yrJia~ 

r,11;e 

J. 6 
~-

&II t/ 

,p ·'· £.. 

qaCTHUH B CHCTeJie 

(3aKetKK, q:ro Be~~ 

:U:O,lliJUipoBaHHSI · D~ 

ClleBHme). PtJIJITHBM 

CKOpOCTLil f • .. · 
·. 3aBICH:U:OCTl> 

~ B}f,Jt CYJ118CTBIHHii 

r.n;e A=?~'' 
pacc:u:atpHBatuol n 

CTaROBHTCSI .ltBY3Haq 
. p 

nepeunHiilC B H 

uanpaB~tRKH .n;etexr 

(oqtBH,n;Ho, qro 



Ul B odor,eJie JIHIIIBHH; 

z aaeprHR paccwatpH-
/; .. 
pa,ltHyca R 
~eKTOpa. · 

!CT8Jia KOOp,JtHRaT C 

raa taK, 11todY ocL 

1 . t a OCL !J'tf'' 
. . I I I 

11e . KOOPJtHHaT ,.Y Y'2 
-~ ~ ~ 

, DDT==OMEG-XI'Z 

·1ST=·\ DDT/. 
npoTHBHOJI cnyqae 

~O,JtHT H30TpollHH1t 

3JIO it no.u;rpynnY. 

IJ>I.§T, 

II yrnOB A 8' H A 'f' 

• B 3aBHCHJIO_CTH · OT -( ,ry Z ) , ,Jterexropa -llnY qacuu ( PSCM ) 

a) 

&~fi', 
d) 

'&'= Af/ 
";7)'-o If' - J 

J(a.Jiee npoH3BOJtHtca ~ npeodpaaoBaHHe yrnon &;,,., = B'- ~ & ' 
IJI f)-' ll' XNY"Z" H , V'f)ta.x = + A.(7. B CHCTeuy DOKOll paCCMaTpH-

Ba&JIOlt no.u;rpynnY 11acn~.t, opHeanponamlolt napanneJILHO nadoparop-
''' .. , ,, 

KOSI CHCT8JII KOop.Jioat ,( y Z H ,JtBHZYJ!t8S4CSl B,JtOJIL OCH 0 'Z . 

CO CKOPOCUII ~ •PW.D /E. llpH 3TOM HCDOJILayerca cpopuyna npeod-

paaosaHM yrna~ 
,1) ·~Sin & u t(/ &' Jl 

d 11·4)"+/'?"cos&" 
/)II 1/ II { 

r.u;e f7 .:~ ,P , GJ -yroJI IDI:& t HMIIYJILC H aHeprHR ,JtaHHOlt 

llaCTBJ.tY B CHCt&Jie J.tOHTpa JlaCC paCCKatpHBaeJIOlt no.u;rpynnH llaCTHJ.te 
. II II 

. (3aJietliDI1 liTO B8JIHIIIIHY. f H W onpe,JteJISlllTCSl Ha nepBOJI atane 

JIO,lti.IUipOBaRBSl npK p03YrpHIIIe a<MJeKTHBHLIX :MaCC ~ • . ·. J fl.f;,_ ~ :J 

CJI.BHIII8). PeJISltHBHCTCKKe qaxropH ? H r onpe.u;eJISlllTCa' 

CKOpOCTLil ./ • . • II I . . 

3aBICHJIOCTL {) =.!(G) npe.u;craBJI&Ha Ha pzc.2"5/. 

.l!:e BH,It CYJ1t8CTB8HHYJI odpa30JI 3aBHCH_T OT napaMeTpa £ = /~J. • 
r.u;e A= ,P;/w'' -~KOpocu paaurpYBae:u:olt qacTKUY B c.~.t.M. 
paccwatpHBatMoR no.JtrpynnY qacrHu. · Tax npH C.< 1 aanzcH:u:ocn 

cruoszrca .JtBY3Ha~~HoR. B arou cnyqae odnactL $ H3JitHtHHSl 

. nepeMIHHLIX B 11 

K • II" , coorsercTBYJlDtaa · BWiety IISCTHUY B 

HanpaBJI8HIIIH ,Jttteittopa, IIOZIT 0Ka38TLCH .ltBYCBS13HOst, .CM.pHC.4B 

( 0 qtBH,JtHO t liTO - ~II= f/l' ) • 
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/ 

. . e ,, H 

Po3Hrpmii CJiyt~.aHHOH ToqKH. ( COS .. , t{J 

paBHOIIepHO B npU~~a.x odJiaCTH $ • . 

) npOH3BO~HTCJI 

BKJI.aJt ( B BH.ltl cooozHTeJIJI) B "reoueTpzqecKiiH sec• codtnWI, 

onpe~eJIJI811HH po3urpumeu suneT.a ~.aHHOH q.acTHUH B Hanp.aBJieHHH 
·' . . 

3~HHOrO ~ereKTOpa: 

(;I = j_ - Y1AOLU,adb S 
. ie· - . 4-'JT 

( . 
. B cnyqae po3urpuma nunet.a qacTHUH B . k . ~ereKtopoB no,l{od..;. 

HHII odpa30II Ha.xO~SiTCJI odJI~CTH St.. $~-.. -..... sk .. 
Po3HrpUm TOqKH ( COS e 11

J Cf " _.) npOH3BO~HTCif paBHOIIepHO . B 

npe~eJia.x odJiaCTH s = S.t tJ s2.· lJ. : .. lJ S~r .. 
H~o 3aMenrrl>, 'liTO npH 3TOM "reouetpzqecxzH Bee", saqHCJIJieiiHH · 

' ~ . l. • 

no npm:Be~eJtHOI:t BHme qx:,puyne, 6y~eT. roJILKO tor,l{.a cnp.aBe,lt11HB, 

xor~a odxacTH S, ~ Sz ....... S~~: 
I 

He nepexpHBaDtCJI. 

B onHcHBaeuou .anropHTue nocne~HHfi·B03110XHOCTL He yqHtHBaeTcJI. 
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