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The Los Alamos Radiation Transport Code System (LARTCS) integrates the DANT (Diffu-
sion Accelerated Neutral Transport) discrete ordinates codes with the MCNP (Monte Carlo N-
Particle) code. Both codes have a long history of research, development, and application. Since
the solution methods of discrete ordinates and Monte Carlo are complementary in a number of
ways, the LARTCS is a flexible and powerful tool for solving criticality and fixed-source prob-
lems.

The LARTCS is being developed under the umbrella of a graphical user interface (GUI) for
problem setup and analysis. This interface simplifies the input and reduces the opportunities for
incorrect user problem specifications. The GUI has been under development for over a year and
will allow the simultaneous development of both DANT and MCNP input descriptions. The GUI
has been tested and analyzed by about a dozen Group X-6 staff. The present version of the GUI
is named JUSTINE and will allow the user to set up, view, rotate, and zoom in on geometries in
both 3-D solid and two 2-D cut-plane views simultaneously. The software will be portable and
will not need any special expensive graphics hardware. Group X-6 anticipates a prototype GUI
will be available for customer testing in November 1994.

There has been progress in the DANT system for criticality applications. TWODANT/GQ
(for generalized quadrilateral) is available in X-Y or R-Z geometries. This new capability makes
it possible to represent nearly any 2-D geometry because the mesh cells can have arbitrary
quadrilateral shapes.

The TWODANT and THREEDANT code modules can be linked to a mesh-generation code
called FRAC-IN-THE-BOX. FRAC accepts nested region body input and applies a user-speci-
fied mesh to the geometry. An interface file is produced which is then read by either TWODANT
or THREEDANT. Hence, X-Y or X-Y-Z orthogonal mesh models of almost any combination of
nested bodies can be generated. Cells with more than one material are homogenized, but the cell
material masses are preserved.

A new iteration scheme that saves considerable computer time for criticality safety problems
has been implemented into the DANT system. The normally tight convergence for all the
pointwise fluxes can be relaxed for criticality applications. Criticality results for kejf and the
fission distribution can now be obtained 20 to 50% faster with no loss in numerical accuracy in
the keff result. There are also new mass and neutron production edits, as well as new print and
cross-section file name options.
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A DANT System Criticality Tutorial was held at the 1993 San Francisco ANS meeting.
About 60 people attended the day-long session on the DANT system, the GUI, and applications.
All modules, including THREEDANT, were ran on scientific workstations. An early prototype of
the GUI was also demonstrated. A total of 28 demo copies of the DANT system (except
TWODANT/GQ) were distributed to interested attendees. Discussions about the DANT system
are ongoing with interested users concerning code availability and different computer platforms.

MCNP Version 4A was released to RSIC on 10/1/93. The primary focus was on code quality.
Any bug found in MCNP can result in a $4 cash award if it really is a bug and has not been
found before. The test set of problems has been substantially enhanced to test more combinations
of features. The new laws required by ENDF/B-VI physics have been incorporated and tested.
The LANL release of the ENDF/B-VI library is expected in the November 1994 time frame.
Sixteen-group Hansen-Roach data will also be available at that time.

A new focus put into MCNP4A is on assisting the user in determining if the calculated
Monte Carlo results are statistically correct. MCNP now checks criticality problems to determine
if all cells with fissionable material have produced at least one fission source point during the
calculation. A warning message is produced on the new keff summary page if all cells have not
been sampled. Each of the three MCNP fc^ estimators—collision, absorption, and track length—
are checked to determine if the batch values appear to be normally distributed at the 99% confi-
dence level. This is the expected result for a converged spatial fission source. If the batch values
for all three appear not to be normally distributed, final keff confidence intervals are not printed
in the MCNP output. The first and second active halves of the problem are compared to see if
both the mean and estimated standard deviation appear to be the same. If not, a warning is
printed. The keff results are also calculated for a worst-case analysis of each of the three largest
kejfs occurring on the next cycle. This is useful for assessing an upper confidence interval based
on the keffs sampled so far.

New MCNP4A tally assessment features involve the relative variance of the variance and the
empirical history score probability density function. Both have been incorporated into 4A and are
used to analyze the statistical convergence of tally results.

MCNP4A currently runs on many computing platforms, including Cray, VAX, HP, Sun, IBM
6000, DEC, Silicon Graphics, and IBM PCs and clones. MCNP4A can use PVM to distribute
one problem to several workstations. An installation package was developed to make it very easy
to install and test MCNP. MCNP4A timing studies are presented by Hendricks and Brockoff in
the April 1994 issue of Nuclear Science and Engineering.

In addition to three 1991/1992 Los Alamos National Laboratory (LANL) MCNP Benchmark
Reports, new MCNP criticality documentation is available, or soon will be. The completely
rewritten 4A manual contains new or enhanced documentation about MCNP criticality calcula-
tions and the new checks. A new criticality primer for MCNP is nearing completion. This work
has been done with Chuck Harmon and Bob Busch (University of New Mexico). This primer
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(see Bob Busch's summary for comments on the primer in Session 6) will be used in upcoming
MCNP criticality courses. A new 120-page Los Alamos report by Urbatsch et al. on the three
combined keff estimators used in MCNP is being finished. WINCO has published a four-volume
set of MCNP comparisons with SCALE, and INEL has performed an MCNP analysis of the
Foehn Experiment.

MCNP training classes have been presented throughout the past year on various topics,
including introductory MCNP, variance reduction, and criticality. The next MCNP criticality
class in Los Alamos will be August 8-12, 1994. Please contact Judi Briesmeister (jfb@lanl.gov)
for more information. Courses have been presented to the AECL in Toronto and Winnipeg (1993)
and in Sweden (April 1994). Future courses are scheduled for Tokyo, Japan (1994), and
Stuttgart, Germany (1995). On-site courses for the LARTCS can be arranged with LANL on
request.

In the future, LANL will have to make a distinction between paying customers and nonpay-
ing users. This is required because of increased budgetary restrictions. Our intent is to make
production versions of our codes available from RSIC. Intermediate versions, hotline help,
newsletters, classes, new feature developments, and applications will be available only to our
customers. LANL is presently formulating an agreement for organizations who wish to join our
LARTCS Customer's Group. Relatively small contributions from a large number of organiza-
tions will enable LANL to continue to support and develop our codes and data bases, as well as
to assist our customers in obtaining the best numerical solutions possible. LARTCS work-in-
progress includes requests from the LANL criticality group ESH-6, finishing the GUI, complet-
ing a CRADA with Schlumberger-Doll Research, solving various applications problems, pre-
senting training classes, and performing validation calculations.

Anyone interested in information about X-6 should contact the X-6 Group Leader, Bob Little
(rcl@lanl.gov). Information on the DANT system can be obtained from Deputy Group Leader
Brad Clark (bac@lanl.gov), Kent Parsons (dkp@lanl.gov), Forrest Brinkley (fwb@lanl.gov), and
Ray Alcouffe (rea@lanl.gov). MCNP information is available from Monte Carlo Team Leader
John Hendricks (mcnp@lanl.gov), Judi Briesmeister (jfb@lanl.gov), Art Forster (raf@lanl.gov),
and Gregg McKinney (gwm@lanl.gov). Other persons to contact are the Nuclear and Atomic
Data Team Leader Bob Clark (rehc@lanl.gov) and the Graphics Team Leader Stephen Lee
(srlee@lanl.gov).
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