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BBEAEHHE 

B HaCTOR~e~ pa6oTe np~80A~TCR on~caH~e reoMeTp~4ecKoro MOAYnR 
AnR TpexMepHO~ X-Y-Z reoMeTp~~. MoAynb Han~caH Ha R3b1Ke lflopTpaH 
cornacHo peKoMeHAa~~RM A.A.It>paHK-KaMeHe~Kqro/1,2/ ~ npeAHa3Ha-
4eH AnR pa6oTbl c KOMnneKCOM nporpaMM MM.<FK/3/ • .QaHHbl~ reoMeTp~-
4ecK~H 6noK pacw~pReT 6~6n~oTeKY CTaHAaPTHbiX MOAyne~, ~Me~~~XCR 
8 HaCTOR~~H MOMeHT B KOMnneKCe ~~FK. 

HapRAr c 8~coKHM 6~cTpOAe~cTe~eM, reoMeTp~4ecK~A MOAYnb no3-
8onReT A0CTaT04HO XOPOWO On~CbiBaTb reoMeTp~ro peaKTOp08 ~ Kp~T~-
4eCK~X c6opoK co cnomHoA cTpyKTypoA. 3TOT reoMeTp~4eCK~H 6noK 
8 Te4eH~e PRAa neT 3KcnnyaT~pyeTCR 8 Ay6He H/HGnOnb3yeTcR 
AnR pac4eT08 HMnynbCH~X peaKTOp08 H 6ycTep08 4/, 

061J.lEE OnHCAHHE 

nro6oR paCC4HT~8aeM~H peaKTOp pa36HBaeTCR B3aHMHo-nepneHAHKy
nRpHbiMH nJIOCKOCTRMH no ocRM X, Y, .H Z. Ha pHcyHKe npeACTa8ne'Ho 
cxeMaTH4ecKoe H3o6pameHHe OAHoro H3 cnoes, BblpeaaHHoro no BbiCOTe 
Z AnR npocTo~ MOAenbHOH 3aAa4H, TaKI1M o6pa3oM, pacc4HT~8aeMaR " 
cHcTeMa oKa3biBaeTCR pa3AeneHHOH Ha MT=NTX.•NTY • NTZ reoMeTpH4eCKHX 
30H. npeAnOnaraeTCR, 4TO ¢H3H4eCKHe CBOHCTBa cpeAbl He MoryT 
H3MeHRTbCR B npeAenax OAHOH reoMeTpH4eCKOH 30Hbl, B To me 8peMR 
$H3H4€CKV1 OAHOPOAHaR 30Ha MO>KeT 6b1Tb pa36~Ta Ha HeCKOnbKO reoMeT
pH4€CKV1X 30H, nonHOe 4HCnO ¢H3~4eCKV1 pa3nH4H~X cpeA MO>KeT 6~Tb 
MeHbwe •1Hcna reoMeTpH4eCKHX aoH. Be eM $H3H4eCKH pa3nH4HbiM. cpe
AaM npHcBaHearoTcR HoMepa HPH=I, ••• , HTPH, 
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nonomeHHe 4aCTH~bl onHcblea-
eTCH B AeKapT08biX KOOPAHHaTaX 
(X, Y, Z), a HanpaeneHHR ee 
ABH>KeH~R - Hanpa8nR~~V1MV1 KOCH
HyCaMH J.l.x , fly , ll z • npH BXOAe 
8 reoMeTpH4eCKHH 6noK AenaeTcR 
npeo6pa3oeaHHe H3 clflepH4eCKHX / 
KOOPAHHaT, npHHRTbiX B KOMnneK
ce MMKFK, 8 AeKapTOBbl no lflopMy
naM: IL x = sino. cos~, J.l.y =sin 0· sin¢, 
ILz"'cosO • . 

i PHc. Komlmrypai~HH, onHCbiBaeMaH 
1 I J ,._ ; Mop;yneM XYZ /npoeKQHH Ha 

X unocKOCTb XY I. I = 1 3 NTX 
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3aTeM, B 3aBHCHMOCT~ OT HanpaenmO~I-IX KOCHHyoCOe', onpeAeJlRIOTCR 
HOMepa 6111-!>KaHWHX nilOCKOCTeH, KOTOpble MO>KeT nepece4b 4aCTH~a. 
PaCCTORHHe AO 3THX nno~KOCTeA onpeAenReTCR no $OpMyJlaM: ex = 
= (XX(I)-X)ff.'x; fy=(YY(I)-Y)/J.I.y; £z•(ZZ(I}-Z)/tLz· PaccTORHHe 
AO nepBOH 6JlH>KaAweA nilOCKOCTI-1: 

£min = min l fx, Ey, ez l . 

ECilH npo6er 4aCTHI.lbl f n MeHbWe, 4eM fmin , TO HaXOARTCR KOOPAHHa
Tbl CTOJlKHOBeHHR: Xn+l"" X0 +fn·1Lx; Yn+l"' Y +£n1Ly; Zn+l"'Z~+ C0 1Lz· 

EcnH 'npo6er 4aCTH4bl 6onbwe, 4eM fmin /T. e. 4aCTH4a nepeceKaeT 
rpaHHllY/, TO onpeAeJlReTCR CJleAYIO~aR 6JlJ-~>KaAwaR nilOCKOCTb, nema
~aR no HanpaeneHHIO ee ABH>KeHHR, H nepeonpeAeJlRIOTCR KOOPAHHaTbl 
4aCTH4bl: xn+l=Xn+fmin'J.I.x; yn+l=Yn+fmin"J.I.yi Zn+l"'Zn+ fmin"llz• 

Aanee AenaeTcR nposepKa Ha nepece4eHHe rpaHH4 peaKTopa~ Ec~H 
4aCTH4a He B~JleTaeT H3 CHCTeM~, TO OnpeAeJlHIOTCR Bee napaMeTp~ 
4aCH11.lbl (MGEOM, MPH, MREG), noToK Ailfl AaHHOH perHcTpal.lHOHHOH 
30H~, 1-1 1-13 3Ha4eHHR fn B~4HTaeTCH 3Ha4eHAe npo6era 4aCTH4~ B 
30He, KOTOPYIO OHa nOKHAaeT, 3aTeM ,OCTaTOK npo6era YMHO>KaeTCH 
Ha OTHOWeHHe nonHbiX Ce4eHHH B 11 CTapOH 11 H 11 HOBOH 11 30HaX, nocne 
4ero TpaeKTOPHR npocne>KHBaeTCR Aanbwe, noKa secb npo6er en 
He 6yAeT HC4epnaH /He npOH30HAeT CTOnKHOBeHHfl/, HnH 4aCTH~a He 
BbiHAeT 3a npeAenbl paccMaTpHsaetoiOH CHCTeMbl /yTe4Ka/. 8 AaHHOM 
sapHaHTe C4HTaeTCR yTe4Ka s Tpex HanpaeneHHRx: yTe4Ka c nnoc-' 
KOCTeH X, yTe4Ka C nJlOCKOCTeH Y H y'Te4Ka C nnOCKOCTeH Z. 

MOAYnb COCTOHT V13 Tpex noAnporpaMM CO CTaHAapTHbiMH/3/ BXOAa
MH H BbiXOAaMH: a/ BBOA HCXOAHbiX AaHHbiX DGXYZ, 6/ p03blrpbiW Ha-
4anbH~X KOOPAHHaT cepHH 4aCTH4 no 3aAaHHOMY pacnpeAeJleHHIO -
SSXYZ, s/ nocTpoeHHe TpaeKTOPI1H 4aCTH4bl - GEOXYZ. 

MoAYilb pa6oTaeT no cneAYIO~eR cxeMe. CHa4ana B~3weaeTcH /scero 
OAHH pa3/ noAnporpaMMa DGXYZ. 0Ha SBOAHT see AaHHble. o reoMeTpl1-
4ecKoA KOH$11rypa41111 CI1CTeMbl. Ee onHcaH11e AaHO H11>Ke. noAnporpaMMa 
SSXYZ np~-1 KamAOM o6pa1J1eHH11 K HeR Bbi4HcnReT Ha4aJlbHble KOOPAI1HaTbl 
cep1111 4aCTI14 B COOTSeTCTSI1H C 3aAaHHOH lflYHK411eH pacnpeAeJleHHR 
HCT64H11KOB, BXOAHWM napaMeTpOM AnR 3TOA noAnporpaMMW RBJlReTcR 
4Hcno 4aCTI14 B cepHH. noAnporpaMMa SSXYZ ~CnOJlb3yeTCJ'l npl1 pe
weHHI1 3aAa4 C HCT04HHKOM H np11 Sb~HcneHHH Ha4aJlbHOrO pacnpeAene-
HHR S 3aAa4aX Ha KPHTH4HOCTb. 

OcHOBHOH noAnporpaMMOH MOAYnR RBnReTCR noAnporp~MMa GEOXYZ, 
o6pa~eHHe K KOTOPOH npOH3BOAI1TCR MHOrOKPaTHO AnR nocTpOeHHR 
Y4aCTKa TpaeKTOPI11-1 4aCTHI.lbl Me>KAY ASYMH COYAapeHI1RMH, np11 BXOAe 
s noAnporpaMMY GEOXYZ AOJl}f(Hbl 6b1Tb 3aAaHbl KOOPAV1HaTbl 4aCTI1llbl 
H HaApasneHHe ee ABH>KeHHR, OnTI14eCKaR AilHHa npo6era 4aCTH4~ Me>K
AY ASYMH CTOI1KHOBeHI1RMH, ee 3Hepri1R /V1nH HOMep 3HepreTH4eCKOH 
rpynn~/. noAnporpaMMa CTPOHT TpaeKTOPHIO 4aCTI-1~~. OnTH4eCKaR 
AilHHa KOTOpOH pasHa ~ B 3aAaHHOM HanpasneHI111 OT 3aAaHHOH Ha4anb
HOH T04KH AO cneAY~Il\eH 104K~ CTOnKHOSeHI1Fl Hnl1 AO T04K11 BbiJleTa • 
113 CHCTeMbl. Ha SbiXOAe 113 np.g~R&IMMbl ... na..a,y.l-laiO+CFto--t<OOPAHHaTbl cne-
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AYIOIIleH T04KI-1 CTOJlKHOBeHH.R HJll-1 BbiJleTa 113 CHCTeMbl, <!>H3HlteCKI1H 
HOMep 30Hbl 1 B KOTOPOH npOH30WJ10 CJleAYIOIIlee CTOJlKHOBeHHe, 

3. 0603HA4EHHR B nPOfPAMME 

MPH - <I>113H4eCKHH HOMep 30Hbl, 
MGEOM - reoMeTpH4eCKI'IH HOMep 30Hbl, 
MREG - perl1cTpa~HOHHbiH HOMep 30Hbl, 
METKA - 11HAHKaTop co6biTH.R, e pe3ynbTaTe KOToporo npoHCXOAHT 

BbiXOA H3 noAnporpaMMbl GEOXYZ /eM. KOMMeHTapHI1 e noAnporpaMMe/, 
NTX, NTY, NTZ - 4HCJ1o paa6HeHHH no oc.RM X, Y, Z cooTBeTCTBeHHo, 
I- HOMep 30Hbl no oc1-1 X (1~. I~ NTX), J- HaMep 30Hbl no ocH 
Y (I~ J ~. NTY), · K - HOMep 30Hbl no oc11 Z (I~. K~. NTZ), MTPH -
nonHoe 41-icno <l>113114eCKHX soH, MT - nonHoe 4HCno reoMeTpH4eCK11X 
30H, MTREG - nonHoe 4Hcno perHcTpa~HOHHbiX SOH, NGROUP - 411Cno 
3HepreTH4eCKHX rpynn, NUMGR - HoMep rpynnbr, ISTR- nepeMeHHaR, 
xapaKTepH3YIOIIlaR THn pewaeMoH aaAa4H, ISTR2.2 - saAa4~ c 3a
AaHHbiM HCT04HHKOM, ISTR=O, I - 3aAa4a Ha onpeAeneHI1e paeHoeecHo
ro pacnpeAeneHHR, NTOT - 411Cno 4aCTH~ e cepHH, NMAX - MaKcH
MaJlbHa AOnycTHMoe 3Ha4eHHe NTOT,LGEOM, LCSMMK, LFLUX, LDIM -
A11HHbl cooTeeTcTBYIOIIIHX COMMON-6noKoe, X,Y,Z- KOOPAHHaTbl 4aCTH~bl, 

EL, XYZ- npo6er ttacTH~bl, cosX, cosY, cos Z- (~x'~Y' -~z) -
HanpaBJl.RIOIIlHe KOCHHYCb1 1 XX(I) - paCCTORHHe OT Ha4aJ1a KOOPAHHaT 
AO eepxHeH rpaHH~bl 30Hbl I, YY(I) - paccTO.RHI1e aT Ha4ana KOOPAH
HaT AO BepxHeH rpaHH~bl 30Hbl J, ZZ(I) - paccTO.RHHe OT Ha4ana 
KOOPAI1HaT AO eepxHeH rpaHH~bl 30Hbl K, 

COMMON-6J10KH 

/IRINF/ - eoAeP~HT see nepeMeHHble 6e3 HHAeKeoe /eHa4ana 
INTEGER, 3aTeM REAL/, KOTopble Henonb3YIOTCR HeeKOJ1bKHMH noAnpor
paMMaMH, /QIN/ - nepBOHa4aJ1bHO eOAep~HT pacnpeAeneHHe 11eT04HHKOB 
no 30HaM B npOH3BOJ1bHOH HOPMHPOBKe, noene nepeoro o6pa111eHI1.R.K 
SSXYZ COAeP~I1T Ty ~e HH<!>opMa~HIO e nepepa6oTaHHOM BHAe, cne~l1anb
Ho npHcnoco6neHHOM A11.R fibiCTporo Bbi4HCJ1eHH.R Ha4aJ1bHbiX KOOPAHHaT, 
/CSMMK./ - eOAep>K~1T HH<!>OpMa~HIO 0 <!>H3H4eCKHX CBOHCTBaX 30H, 
/FLUX/ - CJ1Y~HT A11R pa3MeUieHH.R Bb14HCJ1eHHbiX HeHTPOHHbiX nOTOKOB, 
/FCTLG/- KaTanor noTOKOB /cM,/2/j, /MATTER/- n03B01l.ReT onpe
AeJ1RTb MPH H M&EG no 3aAaHHOMy HGEOM, /DIM/ - COAeP~HT XX(I), 
YY(I), ZZ(I), 

4. OnHCAHHE nOAnPOfPAMMbl DGXYZ 

3Ta nOAnporpaMMa o6ecne4HBaeT Heo6XOAHMOH 11CXOAHOH HH¢0pMa-
411eH noAnporpaMMbl SSXYZ H GEOXYZ. B ee <I>YHK4HH BXOART: BBOA 
11CXOAHbiX AaHHbl~, HenocpeACTBeHHO CB.R3aHHbiX e reoMeTpHeH KOH
KPeTHOH 3aAa411 1 npeABapHTeJlbHa.R npoeepKa HX npaBI1J1bHOCTI1, pacne-
4aTKa H pa3MellleHI1e 11x e COf~iON-6noKax /IRINF/, /QIN/, /MATTER/ 
H /DIM/. 
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1\aHHbiH eapHaHT noAnporpaMMbl pacC4HTaH Ha NTX,$ 30, NTY .$,30, 
NTZ < 10. 1\nfl Taro 4T06bl eH.RTb 3To orpaHI14eHHe, AOeTaT04HO 113-
MeH;Tb on11eaHHe 06111ero 6110Ka /DIM/ DO DCCX DXOARIIIHX B reoMeTpl1-
4eeKI1H MOAY11b noAnporpaMMax. 

HexoAHble AaHHble A11.R naAnporpaMMbl DGXYZ Ha6Heai0Tc.R Ha nep<!>o
KapTax B eneAYIOIIleM nop.RAKe: 

KapTa 1 /3IIO/ 

CTon6e~ HMR 0nHeaHI1e. 

10 NTX Y11e110 pa3611eHHH no OCI1 X 
20 NTY 411eJ10 pa36HeHHH no OCI1 y 
30 NTZ ~HCJ10 .pa3611eHHH no OCI1 z 

KapTa 2 /13 /IX, F5·2// 

/XX (I), F=l, NTX/ - paccTo.RH11e aT Ha4ana KOOPA11HaT 
no ocH X AO eepxHeH rpaHI11.\bl soHbl I, 
KapTa 3 /13 (IX, F5•2)/ 

/YY (I), I= t, NTY I - paccTO.RHI1e aT Ha4ana KOOPAHHaT no 
OeH Y AO BepXHe~ rpaHI1~bl 30Hbl J, 

KapTa 4 /13 (IX, F5•2)/ 
(ZZ(I), I"'l, NTZ)- paeeTO.AHHe OT Ha4aJ1a KOOPA11HaT no OCH 

Z AO eepxHeH rpaHI1~bl 30H~ K, 

KapTa 5 /2X, 2613/ 

(MATTER (I) , I .. I , Mf) - Ta6n11~a, eoAep~allla.R <I>H3H4eCKHe 
HOMepa 30H A11.A Ka>KAOH reoMeTpl14eCKOH aoHbl, B nepBbiX ABYX CTOn6-
4aX peKOMeHAyeTC.R npo6HBaTb nop.AAKOBbiH HOMep KapT, 

Ka,pTa 6 /513/ /nponycKaeTe.A, ecnH ISTR~3/ 

(IQIN(I), I=J,S) - MaCCI1B, COAep~alllHH HOMepa <l>113114eCKHX 30H, 
B KOTOpbiX eeTb Ha4a1lbHbiH HCT04HHK, 

KapTa 7 /A6/ 

KOUNT~- TeKeToea.R HH<!>OpMa~H.R 

KapTa 8 /2X, 2613/ 

(KOUNT (I)I=I, Mr) - Ta61111~a perHcTpa~I10HHblx 30H. EcnH 
Bee perHCTpa~HOHHble 30Hbl COBnaAaiOT C reOMeTpH4eCKI1M11, TO KapTbl 
7 H 8 He 3aAa10Te.R, 

KapTa 9 /A6/ 

ENDGEO - TeKcToea.R HH¢OpMa~HR, npH3HaK KOH4a AaHHbiX reoMeT
PI14ecKoro 6noKa, 
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5. OnHCAHME no~nPOfPAMM SSXYZ H GEOXYZ 

OcHoBHaR ~enb 3ToA noAnporpaMM~ - B~4HcneHHe H p~sMe~eHHe 
a COMHON-6noKax IBOXl I + IBOX7 I Ha4anbHbiX KOOPA11HaT cepHH H3 
NTOT 4aCTH~. KamAaR '4aCTH4a xapaKTepHayeTCR cneAY~~HMH ceMb~ 
napaMeTpaMH: MCN(N)=MGEOH, ICN(N)=I, JCN(N)=J, KCN(N)=K, 
XCN(N)=X, YCN(N)=Y, ZCN(N)=Z. . 

noAp06HOCTH 0 pa60Te noAnporpaMM~ OnHCaHW B pa6oTel21, 
GEOXYZ - 3To ocHOBHaR noAnporpaMMa a reoMeTpM4eCKOM MOAyne. 

noAp06HOCTI1 anropHTMa AaHW B KOMMeHTapMRX K 3TOA noAnporpaMMe 
H B 12/ 8 npMBeABHHOM BapHaHTe nOAnporpaMMW BW411CnR~TCR cpeAHMR 
noTOK AnR scex perMcTpa~MOHH~x soH 11 scex 3HepreTM4eCK11X rpynn. 
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PoroD A.A. Pll-:-82-710 
feoMeTpH~eCKHH MOAYllb Anfl pac~eTa peaKTOpOB B TpeXMepHOH 
X-Y -·Z reoMeTpHH MeTOAOM Molt're-Kapno 

llpHBOAHTCa onHcmme reoMeTp~ecKoro MOAyna Mfl TpeXMepHOH 
X-Y-Z reoMeTpHH. HOAYJih HanHCaH Ha as&IKe <PopTpan H npe):IHasHa
~eH Mfl paoOTbl c KOMnneKCOM nporpaMM MMKFK. reoMeTpH~eCKHH onoK 
pacmHp.HeT OHOllHOTeKy CTaH):IapTHblX MO):Iyne:fi, HMeiOIIUfXCfl B HaCTO.H
IIUfH MOMeHT B KOMnneKce MMKFK. HapaAY c BbiCOKHM obiCTPOAef!CTBHeM 
):laHHbiii reoMeTpH~ecKHH MOAYnh nosBonaeT AOCTaTo~no xopomo 
OllHCbiBaTh reOMeTpHIO peaKTOpOB H KpHTH~eCKHX COOpOK CO Cil0)!(110H 
CTPYKTypofr, 

PaooTa BbiDOnHeHa B naoopaTOpHH HeHTPOHHOH <PHSHKH OHRH. 

npenpHHT 06~eAHHeHHOro MHCTHTyTa RAePH~X HCCfleAOBaHHH, ~y6Ha 1982 

Rogov A.D. PI 1-82-71( 
Geometrical Module for Reactor Calculation in Three
Dimensional X-Y-Z Geometry Using the Monte-Carlo Method 

Geometrical module for three-dimensional X-Y-Z geometry 
written in FORTRAN language and intended for operation with 
MMHKFK program complex is described.,The module expands the 
standard modules iibrary available at the MMKFK complex. Along 
with a high speed of response, the module permits to descri
be rather well the geometry of reactors and critical assembli~ 

.'~ I es of a complicated structure. 
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The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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