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ABSTRACT

SABRINA is a fully interactive three-dimensiona! geometry modeling program
for MCNP. In SABRINA, a user interactively constructs either body geometry,
or surface geometry models, and inteructively debugs spatial descriptions
for the resulting objects. This enhanced capability significantiy recuces
the effert in constructing and debugging complicated three-dimcnsiona!
geometry models for Monte C2rlo Analysis.



INTRODUCT ION

The goal of this effort |is to provide a convenier: %00l for inte—active
geometry construction and debugging. Th- main strength of the Monte C>rlc
Method Is its ability to model both physics asnd geometry in detail. It is
only when the Monte Carlo User can €asily generate complex gpeometrirs that
Monte Carlo Programs can rea2’ize the'r full geometric modeling potential.
SABRINA is an attempt tc take the pain cut of complex geomet.'y mocel ing, anc
make the process both Interesting and rewarding to the uscr. The interactlive
dialogu~s used in SABRINA is forgiving anc¢ attempts to virify user input as
It is entered. The input for SABR'NA requires only a basic knowledge of
three-dimensinnal geom-try, ard should be useful tc pecpls with only a
limited technical background.

Geometry construction with SABRINA may be accomplish:d uring either body
geometry, or surface gecometry., For users familiar with MCNP surface
grometry, tody geometry m3ay be trough* of as simplc geometric macros, where
¢ body is a preagefired combiration of geometric surfaces. For instance,
when a urer describes a Right Circular Cylinder (RCC), the user obtains two
planes and s quadratic. This body macro notation is convenient for graphi-
cal display and for efficlently fully defining the cortents of spacec.

For the more experienced MCHNP user, MCNP surf=zce geometry is avatlable,
Users may interactively corstruct, debug, and modify s*andird MCNP gcometry
models. This gives users greartc- control cver surface ancd geometric ce’l
definitions than available Ir body mReometry descriptions. This capability is
especially Important (0 thr user when old MCNP input files containing com-
plicated mocels exist and require extensive modification. It is usually
p-cferable to modify an cld proven peomctry meae), than to start from
scra2tch creating o new mocel,

Spatin]l zenes or cells In SABPINA sre cdescribed with boclear cxpr-ssicns
using unions and {n'ersec*i{ora. The boolean lopic rules are bisicly the
sam: for both body geomr~'ry and for surface geometry. Bocy zone deserjp-
ticns arr expanded {ntc surface eapressions to procdure MCNP surfic ¢l
definitjors, A user may develop a4 greome-try model {nitf-1'y wi*}) body
gcom: t=~y, ccnvert the medrl to &n MCNP surface model, and cecntinu tc
deverlop th mode] in SASRINA as o =zurfhcr model. SABRINA coes not reaquir: o
user 1.0 know MCNP surface geomeiry, but o user can produce » more efficient
medel for par* icle trocking if the user {8 aware ¢f MNP surtace ce!) logle.

An {mportant feature {r SABFINA {s the "TEST" option to cherk for space that
has ¢{ther bren lcf* undrfined or his becen overdelrincd. Many of the commer-
clally available s0)'d geomctry modelers mak: over def!nition of spuce an
easy mistaks, and a mistake difficult tc discover. SABRINA glves the user
Lhe ablility to quickly and easily locate geometry modeling ¢rrera, and then
the flexibility to fimmediately attempt a correction. This fnstant feedbark
is fmportant to the modeling procesa. Most u.ers in deacribing a4 compli-
cated geometry model will {nevitably make mistakes. 1t {s unrealistiec to
belicve otherwise. SABRINA wan written to eoxpect user errors, and allow ' he
modrling deve lopment tc proce-d with minimal difficulty. Compliceted threr -
dimensfonal definition of space necd not be f{ntitmidzting or cunbersome,



A properl)y written interactive geometry modeler should make rhe modeling
process both intereating and rewarding.

GEOMETRY MODELING CAPABILITIES

SABRINA is a fully interactive three-dimensional solid gecometry modeling
program utilizing both constructive solid geometry, CSG, (bocdy geometry) and
boundary represent=tion, BR, (surlsce geometry) czpzbilities. Both methcds
have both advantages and disazdvantages and advocates exists for beth
approaches. SABRINA combires both methods, snd supports & hyt~id comdira-
tion called boundary solid geometry, BSG.

The constructive solid g=zoretry method utilizss simple geomeiric bocy
priritives. Body primitives decfine from one to six surfaces autom=tica'ly.
Spatial regions m:y then be described with bocCclcan expr~ssions us:ng tre
union and the intersection onerators. This methed Ic ersy to visualizs arz
allows thr user to quickly describe complira*~d geomeiry using simple body
primitives. This approach yields a rich and powerful approa-h to the
manipulation and d-fir:1tion of conplex geometric oblec:s. However, a se~ious
logical incons:stency is found In mos® CSG bedy modeling systerms, thi cormen
surface problem. When several CSC bdbcdies contain the szmo surfance, corren
CSGC logle fails te recogriz:e this situation., The resultirg pitfal. caus+s
particle tracks tc becom- lost wkhen no real error c¢xists in *he gcoTeiry
modrl. The common CSC approach Is te treast surfaces As Un!Que integra.
parts of a body primitive, instrad of treating the body primitive as *he
result of a boolran combination ¢f non-uriqu- surfaces.

Objects in space -ire desceribed in bocy logic as the union cor the intersec-
tion of individu2l bodies. Since a beccdy ¢-seridbes an enclesse volume, users
can quickly defines obiects and m-intain an urderstanding e¢f tnhe space bteing
described. Feor ins*ance, the wells ¢f ¢ finite pip» is *he differener of
two corncrntric right cir-ular cylinders. The walls ¢f & room {s the ¢gif-
fcrence of two concrntric right parallelepineds. This mrode! descripes
twelve surfaces with twe bodies, and glves . corcinr wall des-rinticn with
twe bocdy numb~rs, The drscriptive power ©f bOGY gFeCmcC'ry 1S ~eQCCENIZeC 1IN
m.any diff-rent comm rcia'! solld geometry modelers. In the future, three-
dimrnajonal! solic¢ g om-try stondards will emerge - probebly bas~¢ 1argely cor
body primitives. It iIs importart to recognize the significance o.' dody
georetry 48 @ tool in describing complicated promretric syscems, Beny
geometry n:8s mAny S'rong advocates and s a rich teckhnigque that wil: bde
around for a long time {n the future,

The bourdary reprcecsontation method uvtilizes a more generral surfice descrip-
tier approuach, where a user defines each Individui]l surface. The range ¢f
surfzorns definable extends from simple planes tc complicated general quid-
ratic surfacrs, Space surrounding » surface ri1s a property knowrn a3
"sense", When spatial coordinate points are substituted intp a surface
equaticn, the result will be positive, zerc, or nigative. Points, wherc the
r2sult is positive, haove a positive Senae with respecet to the surface .
Points, whore the resutt is negative, have a ncgat ive sensc with rospect to
the surface.



Points, where the result is zero, are on the surface, and the trajectory
determines the sense. Spatial regions arc described relative to the s:znse
of the surfaces using boolean operatiors, such as unions, intersections, and
complements. This apprcach yields an exact concise defirnition of spatija:l
regicns relative to surface definitions. This requires more work 0. the
part cf the user, and has som: definite graphical disadvartages, such as the
prublem of displeaying infinite surface extents. Boolean descriptions of
space using surfaces often yields a more concise condensed definition, than
possible with body logic. Surfsce tracking logic provides a richer meriu of
boolean operatecrs than body logic. Wrile this enhances the user interfacc,
it places a difficult task on the tracking logic, and reduces the tr-cking
efficiency. The tracking speedup achieved from a concise spatial definition
using surfacrs is in effect, cancelec out by the ircreased logic recquirec to
evaluate the complex bcelean expressicns pessible in surface t—acking lojic.

SABRINA is a synthesis of bo*h the CSGC body apprcach and the BR surface ap-
proezech to geometry mode!lng. Whern 3 uscr centers a CSG bcdy, SABRINA
generates autoratically surfzce descripiions and the boolean BR description
for the volume irside the CSG bcdy. Ths SABEINA apprcouch to CSG simplifies
down to = PR agpprcach with a few oxceptions. Both th- CSGC mcsthed and the BP
methce rhave certain advintages and disacvantages. Wrile the 1wo methcds 1ire
differert, the internal! logic of each js very similar. The result in
SABRIKA i{s a program cor*zinirg beth the CSG solid gecmetry, the BR mthod,
and =z third truve hybricd capability, called bouncary solid geometry, BSG,
comtining the best features of both methods. In the BSG apprcach ncw bdeccies
are easily added to the prograr by defining arbitrary combinationrs cf sur-
fsces cdesoribing enclosec velures, The rcgult preserves the general surface
capability of thr BR spproach sncd the ~ich d~scrip:ive capability of the C3G
approach, 7hc ray tracing in the BSC spproach utilizes simple bDcolean ex-
pressions fo- the becdy primitives, and sinple boolean descriptions fcr the
spatial regicns. The rezulting loglcec is partially vectorizec, and taxkes ac-
vantage of boclean e¢xpressions in the FCRTRAN prograrmming langurge fcer
inercasod speed and offi.ciency.

PROGRAM FEATURES

SABRINA contajins :hrec commands te display a geem=*ry plo:. The *hree com-
mands are rot available for 21! types of geometry input. The threc commindgs
are the DRAW, COLOR, and ETCH. Th- DRAW commang Jorks cn bcdy geometry ir.-
put, an? on a limlited subset of MCNP surfice geomrtry. The CCLOR anc *he
ETCH comm nda work on both bcdy gromctry models and MCNP surface geomc:ry
mocels. The DRAW anad the ETCH commands both provice line plct capability,
with th< difference that transpiarent cells do not appear on an FTCH pler.
Both transparent and non-transparent cells appecar on - DRAW plect. In betr
the FTCH and the CRAW line plots, non-transparent cells hide lines. In =
DR)W 1ine plot, rays are traced from points or the lints being drawn to thr
viewpoint. In a COLOR plot and in an ETCH line plot, rays are traced from
the viewpcint tov the nen-transparent, or opaque objects in the geomeilry
model .



The COLOR and ETCH displays allow a user %0 use a cutter bocy to cut inteo =z
geomeiry model to view the gecmetry insias. Tris capabjility allows non-
transparent cells to be in a2 geometry display with the geometry the non-
transparent cells would normally hide. A cutter body is any body geomelry
primitive. Users may uSe up to twenty cutter bocies In a single display.
The presence of a cutter body is indspencent of the geometry moael, and in-
dependent of the viewpoint location. When a cuter body is in the line cf
sight between the viewpoin® and the geometry, the geometry displayed is the
geometry viewed by exiting the cutter body. The cutter body may be usec
with both body geomeiry models and with surface gecmetry mocdels. It S =
viewing technique that does not alter the geometry model.

SABRINA gives the user the option of rotating ths display image arbirtrarily.
The program by default assumes the pesitive 2z axis to be vertjlzlly up in 3
display. Using the VERT commanc¢ the user may rese: trhe default to any ar-
dJitrary vector. . iis allows images tc be rctatez to aisplay at .rditr:ry
orientations. It is importan: trat a user be &ble¢ to cbrain =~ cesirable
display without rodifying the geometry mogel.

! geometry test opticrn cxists for both the coler sha2dec picts =nd the line
plcts. The test option, as applied to *he DRAW corm~ ,na, makes 3l! grom=try
transparen: except for space that is either uncdelineQ or overdefinec. The
test oprion, as z2pplicd to *h~ CCLOR corr:znd, makes spice th:t is =.ther un-
definccd or overda2fined appear red. Fed is the dgcof:aiult =rror c2ior, but
SABRINA gives the user the ability to define *the =rr¢~ colc~. The test cp-
tinr, as applied to ETCH line rpleots, sirply shows the outline ¢of the
undrfirec or overdefinred space over the regular gecometry line plet. In =1!
cases, zfter 2 plot has been generated Wwith “he tes" opticn in ¢ff.cn,
SABRINA infcrms *hs user *he result cof the geome=ry Tes*, If er-ors were
found ir the geomctry, SABPRINAR tells trhe user to -eald the ERRFILE for rcore
irformation. The ERRFILF ~ontalns very Simple grometry srror rmessiges,
whicn with the picture, give Clear inzications of the locsticn ind scurce ¢f
the gecrutry ~rrers. 7Trhe test coption ir SABRINA mak-s omplicatec goometry
development iess peinful.

All commanas in SABRINA have free form 1nput. Commands miy be st ckeG On
line w“itn the scmicolcn ~haracter cr with the escaps character, as comm.nd
separators. Tre comma, the slash, on2 the spacs character are all accept-
abie inpu' delimiters, A user need orily type enough characters t'0Q urniguely
defire a comraind to have the ccmmund ~ecognized. Trhis minimizes user typirg
of input.

The body commands allow the user to reference user symdels for thr bcay
definition. Frequently in describing geomotry mocels, comronr cimersions zp-
pear throughou: 2 model. To reduce the inputing of these dimers:ons at
every cccurrence, it is pcssible for a ugser to assign a value to a syrbelic
variable in SABRINA for later reference. Symbols may bc added or sub:rac:ed
with other symbels to create new symbols. One advantage of this approach,
is to define a georctry mode] with symbcls and rodify the model by crang!ng
symbol definitions. This reduccs the effort !n updating old models with
current cdimensions.



Several important cursor commands ar- available irn SABRINA. For line plcts
gener-ted with the DRAW command, users m2y generate blowups of selected po—-
tions of a adisplay. This i9s useful in viewing sm2l11 detail in a lsrge
model. A three cimensional cursor coemangd exists for all graphical
displays. This is valuable in queryirg o geometry display. Since a cu—30r
exists or 1 two-dimcnsicnal screen, the third dimension of the three-
dimensiona. cursor is orthogenal into the screen. When a user executces the
three-cimensional cursor, SABRINA gives the tr2jectory 2nd cell wher- rhe
trace begins, The cursor trace (s then t-ackead through the geometry, with
SABRINA givirg at each bouncary crossing the coordinate of the bouncary
crossing, tre surface number ¢f the boundary, and the cell nued<r being
entered cn th® oth:r side ¢f the boundary. The trace stors wnen = non-
transparent cell is encountercd or when the tricc exits the geometry. If
t-acking errecrs occur during the -race, the errcr informa<icn e giver tg
trke user. Tris i3 ussfu! for understarding » geometry errcr arc for gQuery-
ing 21 complicated mcc-]1 *c determine what is being viewd.

SABRINA corrmancds are progrzmmed in a srrultursd minre~, making it possible
to ucd ¢r change ccormaras with minimal effort. An 1mpo-tuint sttributr cf
SAEFINA is *h2 minimal number of comminds n-Cce9Sary ¢ use the program.
Interactive preogr-ms becoms bulky and cumdrrsome when th- quantity of comr-
m.inds begpins to Satu-ate the user. MCot users will use lese thar five C
t=n cormands curing an inte-a-tive sc3sicn. Tre pniioscphy in SARPINA has
beer tc defauit &as many parameters s possitle to allow users to ob-air
plets with minimsl effort. Comrandes oxist opcionally tc cllow users tc
ocverrics programr defaulrs. Mest users hav: a l:rge amour” c¢f lethargy in
using rew comrm=nde. Interaztive preogrifrs ar= mo~¢ appeclling, when the in-
reractior 18 C~orPilshes successfully with a very limfitec 3mount cof
krcwledg-. Us~rs know what "hry w.nt *c accomplisn arc they wil! star: run-
ring SAEFINBS no* krewing ®cw te ob-ain their gorls. Tne burden (s therefor.
or *Wr profFrark, to mset the use~s n-secds, krowirg the user has Initi:lly a
very lirl*ed rncwledge base with which %0 werk.

A MZLP comm.nc <xlc®s rc act as & quick referercr on SABRINA commamds znd to
atc the novice uzer in bccoming proficlent with *he c.p-bilities of the
prozr m. 'nside "k Rrlp pacwkdge {8 . crecripticn of each cf thr progr m
commaince arcomparied with esev-ral fllustraricns using the comrind. WwWhile
tne inernal! nelp pickag- In SASRINE, dcas nc: ~eplace the rneed for gcod
program cocumentatior, it p-ovices a quick realy refcrence which compluments
*he propram decumentatior. Users ne~m-liy cislike studying progr:m m=nualcs
19 bad as program developers dislike maintaining current program
docur-n*atiox. A complctie hr]lp package is on importart reguirement for 'n
interactive prog~am like SAPRINA. Users are more re-ep-lve 0 sxscuting =
help comm.nd, than to reoading the program mz2nuail. The r~!p package is 1
convenient way to kcep us.-rs informed On curren* program deve!opments., Th
help peckage can be updated far more frequeontly than a new program ranu:!
an be releaserc; therefore, as new commands a-e added te the production v-r-
sjon of SABRINA, the help pack-gr is expanded, and users ar- kept 1nformec.



FILE CREATION

SABRINA creates scverzl files which are availzsble for later processing. All
user input is written to 3 journal file for later reference. The journzl
file can be modif . ed with any stancard text editor, ard is svallakble zs =
record of a SABRINA session. Geometry models resc into SABRINA nay be saved
with either the DUMP, or the SAVE commands. The DUMP .ormand i3 sv=ilabl+
for bocdy geometry only, and the SAVE cormand is availzble to procduce MCNP
input files from either body or surfzce geometry models. The iourral file,
the DUMP file, and the SAVFE file may be read back into SABRINA. All threre
files are text files and SABRINA will accepr commanss fror any stanszrd tex:
file. Users may construct command files, geom=try files, cr symbdcl zefini-
tion files in asny standard text editer tc be rea intc SABRIMA to recurs
typirng. While realding an external fjle, SABRIMA will hait whsr it
ercountcrs an e-ror in 2 comm=zrd. At that time, *re program zlves the us:r
the cprion of continuing reading from the externzl file, or transf:rrirng
control o the user termiral. While reading frcm a2rn 2xte-nal filw, ths
program cutput may all be suppressoc until the reading is comrleze, T[his
desirable when reading extern=1 fiics of sever3! nundrec lirss.

o
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Graprical device independon: metafiles may be procucec by SABRTNA fc~- slice
generazicon. The color mstafiles p-oducecd by SARPTNA have Bren synchmcnizea
to produce cclar shaded plots simila~ to the colior shad:-c plets display-2 st
the user termina:. Iz ls possidle to rrnerate either glossy prirts, o~
rransparencies from the color slides. This iIs useful! fcr repcrts and for
presentaticns. The cclor shading available from the oc!cor sh:d:id ='ides is
far more contirucus thar zossible from a ccle~ terrinal. This preovides for
a highe= quality Jdisplay w#ith a colc- slid, thar peossible from a coler ceor-
puter terminal.

COLOR SHADEN PLOTS

The light source Iin the present version of SABRINS is a2t the user viecwrcing.
Cclors in a cisplzy msy be set by either media or by cell., Sefting the
colors by r=dia allcws the color fcor rany celles to bf sfT with 1 sSi:zie
command. The cosine cf the angle subtended between the viewpolint =nd - su--
face normr2l raised ¢ a power of 1,05, when tho ccsire is pesitive, and
raised "o the power of 1.0, when the cosinc {® negative-, determine the [ ipnt
intensity at 2 pixel, This techrique allows visual cifferentiation between
the inside znd the outside of a surface, wren th-y are acdjac~snt in 3
display. Tne mirnimum color inrensity may be contreolled e1ther by mredia or
by cell number. This gives the user the 3bjlity to fine tune the color
brightness for 1 geom:try model.

Frequently, color ccntrast is an important ~cnsiderstior In ¢reating 4 ocler
shaded display. The QBRTT ~ommand allowes a user :0 determine the minimir
brightness by elither media or cell. This providis the capability for high-
lighting various portions of a geometry mocdel to make selected featurcs mcre
distinctive.



It is very expensive 1o trace rays through a1 corplicated geometry model.
SABRINA presently coes not allow for a secondary light source location. To
provide the secondary light source capadility would require tracking rayas
from the viewpoint to an object and from the object to the light source,
The second half of the ray trace to the seccndary light source is necessary
to draw shacdows. While "his capability wculd create mcre artistic displzys,
the object of SABRINA s to develop co=plicated three dimensjional geocometry
rodels for MCNP with a minimum of ccmputer time; therefore, the secondary
llght source capability is not currently provided or ccntemplatec. 7o fur-
ther minimize the number of rays traced, an interpolation scheme is Invoked
on color shzding. The slize of *he interpolation grid may be set =t either 9
pixols by 9 pixels for fine intensity variaticn or st 17 pixels by 17 pixels
for a coarse (defzult) intensity variation. The coarse shading reduces the
amount cf continuity anc¢ smocthness in the intensity veriation cn 3 surface.
Coarse shiding 1S similar to painting 2 small object with a large brush.
For manipulating ~ geome-ry mode!'s viewpoirt, transparent cells, or sotting
colors, the ccmputer time savecC with “he coarse shading is beneficial. Ther
fine shading algorithm requires about twice the corputer time as the ccarse
shadina. The abtility to control the shading algorithr zllows computer
resources to he corserved untll they are neecec.

The nurbker of scan lines used to generate 1 color shaded cr an etch line
rlot can be controlled by the user. The user may use high =~esolution withk
1070 scan lines having 139C points per lins, or medium resolution witr £235
scan lines nsving €95 pcoints mer line, or low resclution with 767 s>an lines
having 347 pcints per lire. The default plot resclution is a medium —unber
of scan lires with -ccarse irtersity interpclztion. High resclution requires
twice the computation -“ime &s mecdium resclutiorn. Low resclution requircs
half the computation -im< z8 medlu~ resclution. The =dvantzg- of fplct
resclu~icn control is TO allow 2 user to cefine the amount of ccmputer tir-
investes in cack plct. Tnis approach places the decision on “rne us~r in-
staad of an arbitrary rule tuilt into the program. The user shculd krow the
ple: cdetall required much p<tter thin the program.

SABRINA {s written in Fortran -7 and rurs on both the CRAY CTSS and the VAX
VM3 ogperating systems. The program makes extensive use of ch:z=a: ter typs
variatles zne¢ the file starus comminds avaflable in Fortiran 77. The progr:m
is bigsed on the Les Alamos Common Graprizss System, CGS. The COS systor s
efficient and has mirniril memcry vequlrements. The CGS system has been
implementec orn many cifferent computer systems at Los Alamos znd uss cf CG3
gives SABRINA 2 greater degree of control cof the graphics pictur2 than
availatle in other commercial graphics systems.

Color shaded plots produced by SABRINA miy be elther written to a (CCS
metafile, for later processing, or sent direc iy to a Tektronix 4115
terminal. Currently, the Tektronix 41'5 ts the cnly color terminal SABFINA
suppor.s. As other colcor terminals appear on the marks=t, the color terminal
support in SAPRINA will expand accordingly. When perfcrming color shaded
plots on the Tek 4115, SABRINA will download the colcr map to the %erminal.
This allows users to vary th: number of colors, and the number of leve!s cf
shading on each 2olor to the maximum rumber of colors available cr -he
user's Tek 4115 2nd (o the users momentary needs.



ILLUSTRATIVE EXAMPLES

As examples of using SABRINA, four figures 2re providec. Figu-e 1! is a3 Jdis-
play of the MCNP FIiSH sample problem. This problem is symretric about thr
z-axis and is a surface geomeiry model corntaining several elllpses, toroias,
and cones. Figure 2 is a cut-away of the FISE rocel!, stowling the detzil cf
the surfaces and the intern=l orlentaticn of the surfaces. Notice irn Figur-
é, the cut-away teckhnique shows the nor-transparent “uter cells ard th- in-
ternal surface intersections. Comparing Figure 1 &nd Figure 2, the power of
the cutter body is evident. T7The differences in SABPINA jnstructiorns betw:en
the two figures i3 two lines of input. Cne line c~finirg the <utter body,
and cne lire defirning the body number as = cutte: body. The geometiry mccel
is unchanged by the cutter bocy.

Figure 3 is a bocy geomeiry mccel of & plexiglas fpipe coross -xpsriment per-
formed at the criticality facility at Cak Pidge Nzticnal Latcratory. Tris
body xodel is compcsecd c¢f 10 right circular cylinders, 1 right paral-
lelepiped, and ! box. The horrzontal legs c¢f the pipe ¢rcss are %il-ed vp
at the ends to crairn the fissile liquid us~#d ir the <xperiment intc 1he cen-
ter cylindrical pipe. The purpose ¢f the experiment was %7 “compare Mc-ts
Carlo criticality calculations with =xperimentzl criticality mcazsurements -7
varicus fissile solu*icrs at 3 given pipe intersecticn Zromstry. T—n-
results cf this experimen: =z2ids in the design of rmz2rny prceosssing plants,

Figure 4 jllusvrates t"he possibilities for creativity usirg ~n i1nte=activs
three dimensional geoOmetry mocsler. Figu~e U cd=picts 3 typical Mcnte Carl:
user i1n Los Alamos cn molicays. This is a bcdy gecrstry wodesl compessd ¢
13 right clrcular cylinders and 7 right parallelerjipsas. Tnis med-l w:
crerted in 2bout an kour using bocy primitives. Mcdoeling the skier wit:
surfuce gReometry wWculd have taken the fun out of the rodel. Tre Swkewss
right zircular cylinders describing tre srms nd legs in tnis figure,
procuce compli~stec generil quiacratic surfaces J4ith 'C rostlicients vacn.

p]

n re

FUTURE POSSIBILITIES

Future developm:-nts for SAEAINA inclucds displaying selective particle
tracks, or collisior sites, mo-girng the MCNP twe-gimens:cnal plcotting
cap:bility intc SABRINA, gevelcping s« ayramic momory rarn :g=mant scheme, in-
terfacing SASRINA to the PADL ramily of CAD systems, sdding The new VJONP
lattice geometry capability, optimizing tne MCNP cell descrip:iion prcauced
by SABRINA frcm body gecmatry models, hdaving ussr cefinable beoiy primitives
composed ~f arbitrary combtinations cof MCNF surfices describing a closec
volume, making the rest of th- MCNP jnput (source, tally, etc.) interactive
in SABRINA, and utilizing acdvanced geometr™y graphics hardwure svdallable in
the next generatior of acientific work stations. These are just a few o7
the possible developments which could occur. Every worthwhile cevelupryn:
and well asked question cften leaas t0 a cascade of further improvements :z:nd
raises more guestions. Tne developm=nt cf SABRINA is cynamic and flui¢ :ri
is pushed by the Los Alamos user community he=ds. withcut rmeeting the nee:s
of the MCNP user, the further development of SABRTNA would b¢ unnecessary.
SABRINA is an important togl 1n suoporting <né enhancing the capabll:ties of
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MCNP, a2and with success will provide a mechanism for mcre complicated
prcblers to De analyzec in MCNP.



Fig. 1. MCNP Fish Sample Problem



Fig. 2. Cut-Away View cf MCNP Fish Model



Fig. 3. Plexiglas Pipe Cross Criticality Model



Fig. 4. Los Alamos Monte Carlo User on Holiday



