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IREFACE

The DELFIC (Defense Land Fallout Interpretative Code)

Output Processor Module 'las been updated and revised to process

data supplied by the new Diffusive Transport Module (DASA 2669

and its supplement). This document describes the revised Output

Processor Module code; it replaces DASA-1800-VI.

I!

:1 ii

I

- --



j

TABLE OF CONTENTS

Page

1. INTRODUCTION I

2. PROGRAM DESCRIPTION 3

3. PROGRAM DETAILS 19

4. USER INFORMATION 27

5. FORTRAN STATEMENT LISTINGS 39

6. SAMPLE PRINTOUT 70

REFERENCES 80

It

I1

Il



I

1. INTRODUCTION

This document is intended to fulfill two needs: (1) to

provide information to the person who is interested in understanding

the Output Processor only in sufficient detail to make use of it,

and (2) to provide a detailed explanation of the Output Processor to

the researcher or programmer who would make modifications or additions.

The sections entitled "Program Description" and "User Information" are

int-ended to fulfill the first need; the sections "ProgLdm Details" and

"FORTRAN Listings,"' the second need.

The original DELFIC OutpL Processor Module, as described

in DASA-1800-VI(I), is designed to process grounded fallout parcels

that are output by the DELFIC Transport Module (2). These parcels are

nuclear cloud subdivisions in the form of square wafers. In the hori-

zontal plane, they possess discrete boundaries; their particulate

content is uniformly distributed between these boundaries. The new

Diffisive Transport Module(3) yields radically different descriptions

of grounded fallout. Grounded falloui parcels produced by the Diffu-

sive Transport Modt'le are called deposit increments. Each deposit
increment is distributed in the ground plane via a bivariate Gaussian
function. The processing requirements for the deposit increments are

sufficiently different from those for the square wafers that most of

the old code is obsolete. Therefore, with the exception of a few

important subroutines, the entire code has been rewritten.

This document is prepared in the format of its predecessor,

and many parts of both are similar. User requirements and printed

output are maintained, where possible, in their original form. The

intended applications of the DELFIC code, which are to provide a

numerical research tool and to serve as a fallout prediction standard,

are unchanged.
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2. PROGRAM DESCRIPTION

2.1 The Pirpose and Function of the Output Processor

In simplest terms, it is the task of the Output Processor

to accept descripcions of grounded fallout, process the deposit

increment data, make requests for partic2!, ac,:iv'ties or mass chain

concentrat'.ons from the Particle Activity Modute • when required,

accumulate the results into a two-dimensional memory array or map

image, and then print the resulting array in a form suitable for

viewing as a map.

The code provides the following functional capabilities

1. Great flexibility in program use is provided in terms of the

variety of computations that are available (see Table 4).

2. The Output Processor is capable of handling a large, essentially

unlimited, set of deposit increment data. Since this set can

exceed high speed access memory capacity, an open-ended philoso-

phy is adopted for its treatment by use of peripheral storage
capacity

3. The area coverage, in terns of location, range, and scale of the

map, is under the direct control of the researcher. This gives

the user the ability to produce maps for superposition on other

preexisting maps, and it enables him to achieve either a micro-

scoric or a macrosclpic view of the predicted fallout field.

4. The Output Procezsor is capable of handling output maps that

contain a larger number of map grid points than can be stored

in the computer memory at one time. Thus, the code has open-

ended capability with regard to map size.

5. Ia computing radiation exposure rates at arbitrarily specified

timas, it is deemed of great importance to avoid reliance on a
single time decay function (such as t-1.2 ), which is applicable

only to a mixture of unfractionated fission products - not in

general to isolated samples of fallout such as those that appear

locally in fallout fields. Therefore, the Output Processor

3
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Module is built to work in close 'iaison with the Particle Acti-
(4)vity Module so that acti;.ities can be computed directly from

the primary mass chain data for particles at the particular

time or times specified in each output request. Furthermore,

and as a consequence of this approach, the user can request

compctation and display of concentrations of any part'cular mass

chain.

6. With regard to display of the fallout map data produced by the

Output Processor we are faced with somewhat conflicting require-

ments: (1) we desire a numerical display of the data rather

than some sort of purely pictorial or graphical display because

of the intended research and comparison standard applications of

the system, whereas (2) an automated pictorial or graphical dis-

play relieves the user of the tLme consiuning and tedious task

of coping with numerical tabulations and hand contouring. The

display actually provided is a compromise. A numerical display

is provided; however, it is in a format that allows strips of

the printed computer output to be attached side by side so that

the entire fallout prediction area is included on the assembled

paper. Thus, the output tabulation consists of the requested

output data printed on each of tie points of a spatially undis-

torted grid. The assembled map can be easily contoured directly

on the printer output paper. The major disadvantage of this

type of display is that sometimes the map assemblies are quite

large.

7. The Output Processor is simple to use and is reasonably foolproof

and automatic with respect to its internal operations, Since the

sizes of input and output data sets can vary widely, the code

contains a certain amount of essentially "dimension free"

progranming.

4
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2.2 Inputs to the Output Processor

The primary input to the Output Processor is the tape of

deposit increment descriptions that is prepared by the Diffusive

Transport Module (see Table 5). In addition to the deposit incre--

ment descriptions, this tape contains Hollerith identifiers for the

preceding DELFIC module runs, and a collection of critical data such

as explosion yield, ground zero coordinates, height of burst, a fall-

out particle size class table, etc. !he data set for each deposit

increment consists of (see Table 1): impact coordinates of its

center of mass, its impact time, its particle diameter (each deposit

increment is composed of monodisperse particles), total mass of

particles in it, and the parameters needed by the bivariate Gaussian

function to distribute it in the ground plane.

In addition to the tape input, the user must communicate

to the program via card input his wishes regarding types of output

computations and map specifications. He must provide run identifi-

cations. And he must supply printer characteristics data that are

necessary for production of undistorted maps. The run identifier is

an arbitrary 72-character Hollerith statement which the user can set

to identify and asseciate outputs and inputs. The printer charac-

teristics data are the number of characters per inch printed by the

off-line printer in the cross-page and dnwn-page directions. Map

specifications are the geographical limits of the map, the distances

of separations between map points, and choice of format for printing

individual map point ordinate values. The data displayed in the map

are for one of of the options listed in Table 4 and discussed below.

2.3 Computatirn and Display Options

Thp following is a listing and brief discussion of the

major options for computation and display. An exhaustive list of

,ll currently available options is provided in the "User Information"

chapter. (See Table 4.)

5
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1. Prirt•d descriptions of impacted particles

Under this option the contents of the deposit increment tape
(IPOUT) are printed. This option is valuable _n checking the

execution of experimental transport codes, and it is also useful

in providing a hard and readable copy of the stored results of

transport production runs.

2. Computation options

The descriptions below apply to each ordinate value of a map.

a. Count of contributing deposit increments. This can be of

value to the user in assessing the statistical significance

of computed quantities at all points on the map.

b. Exposure rate "normalized" to time H + 1 hour*. This I-

the option that is most commonly used for comparing fallout

patterns. It should be noted that differences may exist

between DELFIC H + 1 hour normalizations and those resulting

directly, or indirectly, from backward extrapolations of

field data. In backward entrapolations a single decay

constant is usually used through the map area, whereas

DELFIC prnvides a more rigorous modeling of radioactive

decay.

c. Exposure rate at time i1 + Tl. This is the exposure rate

at H + Tl taking into account the impact times of all

deposit increments.

d. Exposure accumulated from H + TI to infinity. This is the

exposure as integrated from time H + Tl or particle impact

time, whichever is later.

* A computation of radiation exposure or other quantity that is
"normalized" to time T assumes that deposition is complete through-
out the map area at time T. Thus if T is small, the normalized
values may be larger than actually could be observed at that time.

6



I
e. Exposure accumulated from time H + Ti to time H + T2. This

is the exposure as integrated from time H + Ti or deposit

increment impact time (whichever is later) to time H + T2.

A faster alternetive treatment of accumulated exposure not

accounting for deposit increment impact time is also provided.

f. Total fallout mass per unit area of deposition plane. This

is the mass of fallout, both radioactive and inert, deposited

on the map grid points during the entire fallout period.

g. Fallout mass per unit area deposited between times Ti aný T2.

This is the fallout mass, both active and inert, deposited

during the specified interval.
h. Activity produced by a user specified mass chain (curies/m2).

3. Preparation of undistorted maps

The Output Processor produces a numerical presentation of fall-

out data on a spatially undistorted grid. The user must supply

map grid spacing values for both directions, and he must supply

the printer characteristicb (characters/inch both cross-page

and down-page). The program automatically adjusts one of the

grid spacings just enough to accommodate the printer character-

istics so that spaLial distortion is avoided. A map produced by

the D-arpnt Proceq•er cc...st7 of a sequence of numbered "strips"

of computer printer paper which can be assembled side-by-side

into a single map of the overall area covered. When so assembled

the data point with minimum x and minimum y coordinates will be

found in the lower left-hand corner of the map (i.e. the lower

left-hand corner of strip number one). The coordiuates of this

point will be (XMIN + DGX, YMIN + DGY). This point need not be

either the origin of coordinates or ground zero.

4. Numerical display formats

Two options exist at this time for printing ordinate values at

7



the map grid points. These options, which we designate

as the two-line E format and the two-line F 11.3 format, are

explained and illustrated as follows for a single map ordinate:

a. The two-line E format,

NNNNNN
± Vil.;,

which is to be incerpreted as

± '.J* x 10NNNNNN

b. The two-line F 11.3 format

NNNNINN
± v.vvv,

which is to be interpreted as

± NNNNNYV .'VV.

2.4 Deposit Increment Processivg

The Output Processor prepares all maps with their grid

pointz aligned in the west-east and south-north directions. The map

x coordinate direction is positive toward the east, and the y direc-

tion is positive toward the north. The z coordinate direction is

positive upward. Each deposit increment is defined by the data

listed in Table 1.
The standard deviations, a, , or,L and angle, a, are calic,-

lated by the Diffusive Transport Module (ý,M), they are unique for

each fallout parcel . a,, is the variance of the Gaussian distri-

buted deposit increment in the average downwind direction. It is the

sum of the initial value input from the Cloud Rise-Transport Interface

Module(5) and the downwind component of the turbulent dispersion
variance that is computed for the parcel trajectory. a 2s the

corresponding crosswind variance. The angle a is the angle between

the positive x axis and the average downwind direction axis. The

averaging is a space-weighted averaging computed along the trajectory.

8



TABLE 1

I
i DEPOSIT INCREMENT DESCRIPTION PARAMETERS

Mathematical FORTRAN
symbols Mnemonics Parameter Definition

x|P y , Z X(I), Y(I), space coordinates of the center of
ZOUT(I) mass (meters)*

t T(I) time of deposit (seconds)

Cris , a. SXOT(I), Gaussian distribution standard devia-
SYOT(I) tions in the (horizontal) downwindSand crosswind directiorts (meters)*

a ROUT(I) angle between the downwind direction
axis and the positive x axis
(radians) *

D PS(I) fallout particle diameter (micrometers)

M FHAS(I) mass of fallout (kilograms)

S See tex: for a aire complete dcinitiUvx.

--

-24
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The vertical coordinate of a deposit increment, z,

usually is the same as that of the deposition plane. However, for

fallout parcels that are advected through one of the vertical wind-

field boundaries, or that are not impacted when the transport time

boundary is reached, the 3TM records the z at the level of boundary
p

penetration. The output processor code rejects any deposit incre-

ment whose z is ten meters or greater above the deposition plane.
p
Consider a deposit increment with total mass or activity

content Q. Then at a point x,y, the areal density of mass or acti-

vity q(x,y), is

q(x,y) exp 2o 2 2(1)L 0, 2a, J
where

X =x cosa + y sina (2)

Y = y cosa - x sine (3)

j and X and Y are defined similarly. The xzy, and X,Y ,oorc!inate
p pI axes are related as shown in Figure 1.

An input datum to the code i• a parameter QCLJ E q
ic minl

Lhat repzrents a "Lehc val for a, epsir inrements. ..

any map point, a contribution from a:!y deposit increment that is less

than qmi is ignored. To provide efficient processing of deposit

increments, we need a simple and fast method for determining the

boundary that encloses c(x,y) > qmin for individual deposit incre-

ments. The method used is discussed next.

Let q(=,y) equal qmin and take logarithms of both sides

of Eq. (1). Then we get



II
J

y

yy

x T
: i --
-i

SF!"4URE 1. A DEPOSIT INCREMEN CONCENTRATION

ELLIPSE IN' THE MAP x•y PLANE
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X-Xp 2 yy(4

20 20

where

Y = 2n 2 art, G. qmin

For y > 0, Eq. (4) is an equation of an ellipse. This ellipse is

drawn in Figure 1. We wish to determine its tangent lines parallel

to the y and x axes, wh.-ch are labeled XT,X; and in the figure.

From the general prr.:erties of an ellipse, it can be shown that

these lines are

£ . = X±N2cos a + a., sin a), (6)

and

2 2 2 2
yT = y -2 y (oi sin2- + o. cos a) (7)

In Tche code, corputation of XTx and y y' is used to establish

whether or not a deposit increment contributes to a particular map
or map section.

For each deposit increment, map points are consiiered

row-by-row. fhe bounding rows :Le detem-inlacd from the -, va" 'leS.

For a rarticular row, the bounding x coordinates, Xc', are given by

X(ý 
O 2 2 ,

-Y L sin- coso +o, 2a 2a

co= 2  . . (8)
2 2+

12



2.5 Processing for Impact Time and Particle Size

Maps can be prepared for time of fallout onset, time of

cessation, smallest particle deposited and largest particle deposited.

For these options, the deposit increment processing methods described

in the preceding section are applied as follows. At a specified map

point, a particular deposit increment is considered or bypassed

depending on whether or not the map point lies within the contribu-

tion ellipse defined by Eq. (4). In computing y (Eq. (5)), qmin for

mass per unit area is used. When the map point falls within the

contribution ellipse, the impact time or particle size of the deposit
increment may be rejected or it may replace the value already stored

for the map point, depending on the outcome of a straightforward

logical test.

2.6 Sequences of Processing Requests

The Output Processor accepts in a single input a sequence

requests for processing. The user can obtain any number of maps

Any descriptions in a single run provided that the same deposit

increment input tape (IPOUT) is used for them all. The code is

completely open-ended in this respect.

The utility of this feature is illustrated by the follow-

ing example. Suppose the user desires various maps to be prepared

for each of two different sets of map specifications. For example,

the user may desire large-scale maps of essentially the entire local

fallout field for (1) exposure rate normalized to H + 1 hour,I (2) total accumulated exposure, and (3) activity from mass chain 95.

La may also *desire these cgtions, plus some o-ers, for a 1-1p reso-

lution map that covers a geographically smaller area close-in to

ground zero. Tc accomplish this he can specify the map limits and

grid Intervals for the large-scale map and follow it by the needed

computation option request cards. These data would be followed in

turn by the other nap specifications and another series of computation

option request cards.

13



2.7 Output Processiag Independent of Other DELFIC Modules

In its primary role the Output Processor acts as the

terminal module of the DELFIC system. Nevertheless, it can also

operate independently of the other programs of the DELFIC system

except for the Particle Activity Module. This feature can be used

to advantage if the user saves the magnetic tape results of the trans-

port program's execution. Thus, the user need not specify all

desired output at the time of the transport execution but can make

subsequent runs of the Output Processor as specific questions arise

during the course of his research. The tape and card f tputs to the

Output Processor are the same, regardless of which way the program

is used.

2.8 General Logic of the Output Processor

In this section we present a cursory description of the

operations of the Output Processor, including organizational flow

charts. More thorough descriptions, which include detailed discus-

sions of the more involved subroutines, are given in the Program

Details chapter.

The Output Processor subroutines are listed with brief

functional descriptions in Table 2. In addition to these programs,

a control program and the utility subroutine ERROR are required. A

control program, OPP, which was used for independent operation of

the Output Processor Module on the UNIVAC 1108 computer, is included

in lie FORTTtAN listings. The FORTRAN listings of OPP and ERROR are

self explanatory.

Output Processor operations are separated into two main

parts; these are controlled by subroutines LINK8 and LINK9. LINK8

(Figure 2) is used for run initialization. It also can be used

solely to print the contents of a DTM binary output tape, IPOUT. If

maps are to be created, LINK8 calls the initialization portion of the

Particle Activity Module (PAM) code, PLMI. PAMI prints out the PAM

t1



TABLE 2

OUTPUT PROCESSOR PROGRAM SYNOPSIS

Program
Name Purpose

LINK8 Initializes and writes printout headings. Prints con-
tents of tape IPOUT if requested. Calls first part of
Particle Activity Module (PAMI) to perform request-
invarient part of activity calculations.

LINK9 Controls request-dependent portion of the Output
Processor computations. Calls the second part of
the Particle Activity Module (PAM2).

CALC Accumulates contributions from individual deposit
increments into the map point ordinates.

GOGO Controls flow of deposit increment description data

blocks to and fLim tape.

MAP Prints the fallout maps.

PCHECK Initializes for a map calculation. cbmputes deposit
increment contribution boundaries in the map.

PDMP Sorts out deposit increments tha, will contribute to
subsequent map core loads (if any) and dumps them onto
tape for temporary storage.

• •I , , ,-, ... ' • . . .
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MAKE TAPE ASSIGNMENTS

BINARY INPUT TAPE, IPOUT

RTAD RUN IDENTIFICATION
PS YAND CONTROL ARRAY IC
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CALL PAMI FOR A CALL TO

LI N :K9

FIGURE 2. ORGANIZATIONAL FLOW CHART CF S'IBROUTINE LINK8
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header, and performs the shot-specific but map-independent portion

of Lhe PAM 2omputations.

LINK9 (Figure 3) accepts map specifications and map

requests; it controls the processing of the deposit increment data

into maps and the printing of the maps. Deposit increme.t data are

read from the DTM binary output tape, IPOUT. A complete pass of

tape IPOUT is made for each map that is created. The map-specific

portion of the Particle Activity Module, PAM2, is called for maps

that require activity calculations.

A map specification defines map boundaries and grid

intervals. An unlimited number of map specifications can be accom-

modated. For each map specification an unlimited number of map

requests can be accommodated. A map request selects one of the six-

teen computation options that are available (see Table 4), and

provides data that are specific for that request. With reference to

Table 3, map specifications are input via cards 4, 5, arid 6, and

map requests via cards 7.

Core storage of map ordinate data is carried in the

I singly dimensioned array OMAP (see card 124 in the LINK8 listing).

SThe dimension of OMAP must correspond to the value assigned to the

Ivariable N14AP (see card 182 in the LINK8 listing). When the OMP

array is not large enough to accommodate an entire map, the program

will still function, provided that two scratch tapes, JPOUT and

KPOUT (see cards 178 and 179 of the LINK8 listing) are provided.

By use of these scratch tapes, maps with essentially unlimited

numbers of pointn can be prepared.

, j
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3. PROGRAM DETAILS

In this chapter we discuss each of the subroutines listed

in Table 2 in some detail. These discussions, in conjunction with

the organizational flow charts (Figures 2 and 3), are intended to

provide the background needed to easily grasp the complete logical

and computational content of the FORTRAN code.

3.1 Subroutine LINK8

This subroutine initializes for an OPM run. One pass

through LINK8 is made for each run. LINK8 can be usetd to initialize

for map preparation, or it can be used simply to print the contents

of the (binary)deposit increment tape, IPOUT, that has been prepared

by the Diffusive Transport Module (DTMN). If maps are to be prepared,

LINK8 calls subroutine PAMI of the Particle Activity Module (PAM)( 4 )

PAMI perforas the portions of the particle activity calculations that

are not specific to individual map requests.

The operations of LINK8 are particularly simple. Figure 2

presents an essentially complete outline of them.

3.2 Subroutine LINK9

Subroutine LINK9 initializes for individual map specifi-

cations and map requests. It begins by reading in a map specification

data card. These data are the map boundary coordinates, the -Ap grid

intervals, and a combined ground roughness and instrument response

factor for gamma radiation exposure rate. If the sum. of absolute

values of the grid intervals is found to be zero, the run is terminated.

If not, the altitude relative to mean sea level of the faliout deposi-

tion plane is read in. Then an integer control array, JC, is read in.

This is used to specify the map ordinate numerical display format.

Finally, these input data are printed.

A map request card is read and the OMAP array is initialized.

If the computation option code parameter NREQ (see Table 4) is zero,

19
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the end of map requests for this map specification is signaled; con-

trol is transferred to read-in of the next map specification card.

If NREQ is greater than zero, the map request data are printed. If

an activity map is requested, some additional initialization tasks

are performed and PAM2 is called. PAM2 computes the particle acti-

vity array FP, which contains the total activity, in suitable units

according to the request, associated with each particle size class.

Next, the map grid intervals are aajusted, if necessary,

to provide an undistorted printed map. The printer characterization

parameters IV and IH are used to make this adjustment. Then, the

number of map points in the x and y directions for the complete map

are computed. If the whole map cannot be accommodated in core

storage, the number of core loads beyond the first, NZ, is computed.

If NZ = 0, subroutine GOGO is called to begin processing

the deposit increment data into the map. When all of the deposit

increment data have been processed, control is returned to LINK9 and

subroutine MAP is called to print the map.

If NZ > 0, the map must be prepared in NZ + i parts*.

Two scratch tapes, KTAPE and LTAPE, are used for temporary storage of

deposit increment description data that contribute to succeeding map

parts*. These tapes are treated like the DTM output tape, IPOUT,

when they are used as input for successive map part computations.

For NZ > 0, the code begins by initializing the KTAPE and

LTAPE assignments. Then it calls 30GO and MAP to prepare and print

the first part of the map. Next, it enters a loop indexed from 1 to

NZ in which the remaining map parts are prepared and printed.

* These map parts should not be conf:sed with the printed map strips
that, when assembled, constitute a complete map. What we have
called a map part constitutes a portion of a map that can be con-
tained in the computer's rapid access memory. In general, each
such map part will yield more than one map strip.
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Finally, the sum of all map ordinates, FSUM, is printed,

and control is passed to read-in of the next map request card.

3.3 Subroutine GOGO

Subroutine GOGO reads into core storage a block of deposit

1±' increment description data from binary input tape KTAPE. Tape KTAPE

is either the DTM output tape, IPOUT, or one of the two scratch tapes

used for temporary storage when a complete map cannot be contained in

core.

Each data block is preceded on the input tape by an integer

block count NIJ. When NIJ = 0, this signals that the end of the input

tape has been reached. For NIJ > 0, the block of deposit increment

data is read into core. Subroutine PCHECK is then called by GOGO to

process the block of deposit increment data into the map.

On return of control to GOGO, the values of p~rameters NZ

and ICTR are compared. NZ is the number of map core loads (map parts*)

beyond the first required to prepare the map. Both NZ and ICTR are

set by subroutine LINK9. If NZ = ICTR, no additionaT. map core loads

are required, and another block of data, preceded -y its block count,

is read in from tape KTAPE. If NZ # ICTR, a succeeding map core load

is signaled. In this case, subroutine PDMP is called. PDMP writes

on to temporary storage tape those deposit increment descriptions

that will contribute to subsequent map parts. Then, the next block

of data is read from tape KTAPE.

3.4 Subroutine PDIP

When an entire map cannot be contained in core storage in

the OMAP array, the map must be prepared in two or more parts via

construction of two or more map core loads*. In this case,

* See footnote, page 20.
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after each block of deposit increment descriptions is processed into

the current in-core map part, subroutine PDMP is called by subroutine

GOGO to write on to temporary storage tape the data for those deposit

iicrements that will contribute to subsequent map parts.

During the processing of the deposit increments into the

in-core map part, subroutine PCHECK labels each deposit increment to
indicate whether or not it will contribute to subsequent map parts.

This labeling is done in array KTR (see the PCHECK glossary in the

FORTRAN listings). PCHECK also tallies the number, NE, or deposit

increments currently stored in core that do not contribute to subse-

quent map parts.

The first operation in PDMP is to compute the number, KP,

of deposit increment descriptions that must be saved. Next, the

storage block of depos.'t increment descriptions is rearranged so that

all of the data to be sived are stored in a continuous block in the

low-core end of the arrays. Finall7 the block count followed by the

block of deposit increment descriptions are copied out onto tape

LTAPE.

3.5 Subroutine PCHECK

Subroutine PCHECK is called by subroutine GOGO to initiate

the processing of a core-stored block of deposit increment data into

the core-stored map or map part.

The subroutine operations are wholly enclosed in a DO

loop that passes the complete block of stored deposit increment

descriptions. The discussion that follows applies to each deposit

increment in the block.

First the altitude of the deposit increment is compared

with that of the fallout deposition plane. If the deposit increment

is ten meters or more above the deposition plane, it is rejected for

further processing. If not, processing continues.

On the basis of the value of NREQ, the computation option

code (see Table 4), control is transferred to an appropriate portion
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Lii
of code to initialize for the deposit increment processing. This

initizlization established the value of F, which is equivalent to Q

in Eqs. (1) and (5).

Below statement number 100, the deposit increment contri-

bution ellipse boundaries (see Figure 1), XPRPU, XPRML and YPRMU,

YPR.L, are computed. These are equivalent to the XT, xT and yT

values given by Eqs. (6) and (7). The ellipse boundaries are tested

against the map boundaries to determine if the diposit increment

contributes to the map. The ellipse boundaries also are checked to

dete.mine if the deposit increment will contribute to subsequent map

parts, if any. The deposit increment is labeled accordingly via

array KTR. If the deposit increment contributes to the currently

stored map part, subroutine CALC is called for further processing.

If not, further processing is bypassed.

3.6 Subroutine CALC

Subroutine CALC is called by subroutine PCHECK to compute
contributions from an individual deposit increm:ýnt to the map ordinates

and add or enter them into the OMAP array.

The first operation is the computation of those factors

and terms in Eq. (8) that are independent of individual mep point

coordinates. Next, the bounding map row indices NOB and NOT, are

computed. These are established by YPRMU and YPRML values (yT and

y') that have been computed by subroutine PCHECK. The remainder of

the operations are contained in a loop that is indexed between NOB

and NOT.

On each map row, as defined by its row index, all points

have a common y coordinate. Therefore, in each pass through the row

index loop, the limiting x coordinates, xc, x', in the row are deter-
c

mined by application of Eq. (8). On the basis of the xc, xc, the

limiting map colmun indices, NOL and NOR, in the row are computed.

Then, the OMAP array index extremes for points in the row, K and L,

are computed, and an inner loop indexed between K and L is enteied.
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Within this inner loop, contributions to the OMAP array elements are

computed and added to the elements or replace them depending on the

requirements of the computation option.

The OMAP array is singly dimensioned. The map points are

represented in the array in the following order. The array element

OMAP(l) represents the lower left-hand corner point in the map. The

array is then filled by the successive points in the lowermost row.

Following the rightmost point Jn the lowest row in the leftmost point

in "he next to lowest row, and so on.

3.7 Subroutine VLAP

This subroutine writes map print images on the operating

system output tape, ISOUT. It writes a map title, a description of

the quantity that the map portrays, and an indication of the ordinate

format used. It divides the output map into printer strips on the

basis of the parameter INC, which is the number of map ordinate

columns that can be accommodated by the printer paper. It prints a

strip count (MAPRUN) at the top of each strip for identification

purposes. A separate call of MAP is necessary for each map part or

core load*.

Following the FORTRAN statement listing of subroutine MA",

we see at its beginning a transfer to a first-pass portion of code

if MAPRUN equals zero. In this first-pass portion of code, parameter

initializations are performed, a map title is written, thp display

option control parameter, JC(l), is checked for an acceptable value,

and then a brr.ich transfer is made to a code that writes the ordinate

fcrmat identification and makes control transfer assignments for use

within the map writing loops.

Between the statement numbers 102 and 170 a two-part

title is written that describes the quantity presented in the map.

SBetween statement numbers 170 and 2023 initializations are made for

the three nested map writing loops. When 2023 is first reached, M

• See footnote page 20.
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ft contains the number of printer strips that are to be prcduced, and

I LEFT has the number of columns that should appear on the last printer

strip.

j At 2023, which is the return point for the outer map writ-

ing loop (printer strip loop), MAPRMN, the counter of printer strips,

is incremented and the strip title is written, Also, KL, the lower

index for retrieval fromn the one-dimensional map array OMAP, is set

at its initial value. Note that in the iteration KL progresses from

its largest value to its snallest value to invert the map which is

stored numerically inverted in the map array.

At card number 229, the return point for the middle map

writing loop (printer line loop), KH, the upper index for retrieval

from the map array, is set and KDC, an index for the printer line

integer array JMAP, is initialized.

At card number 237, the return point for the last map

writing loop (data point loop), KDC is incremented and a transfer is

made to the desired presentation format code on the basis of previous

assignment. The two printer format codes take their inputs from the

map array and place their re.ilts back into the map array and into

the integer printer line array JMAP. All map-producing codes return

to statement number 300.

Below 300 the printer lines are written onto the output

tape, certain indexing operations are performed, and return is made

to deal with either the next line in the current strip or the first

line (and title) on the next strip, or a final return is made to the

calling program. Note that if entrance is made to MAP with MAPRUN

set positive as a consequence of a previous entrance, the overall

titles will not be printed again and strip counting will be resumed

I where it had been left off.
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4.L, USER INFORMATION

This chapter is intended to be useful as a user's manual

rjr the Output Processor Module (OPM). However, a reading of this

chapter alone is not sufficient preparation for use of the OPM; the

user also should at least read sections 2.1 through 2.3.

Inputs to the OPM are of two kinds: (1) a card input

that contains the user's specifications for individual fallout maps,

and (2) a binary tape input that contains fallout deposit increment

descriptions prepared by the Diffusive Transport Module (DTM) as well

as other information passed on by the preceding DELFIC modules.

4.1 Card Input

Card inputs are listed in loading sequence in Table 3.

Notice that the Particle Activity Module (PAM) card inputs are

imbedded in this deck. The user is referred to DASA-1800-V( 4 )" for

descriptions of these cards.

As indicated in Table 3 , the map requests are segre-

gated into sets. Each map request set is introduced by a map

specification card (card 4) that defines the map boundaries and grid

intervals. Each map request card (card 7) that follows, specifies

a map option (Table 4) for a particular map that is to be computed

and printed. Each request set is terminated by a blank card. The

run is terminated by a blank map specification card. Thus, the last

two cards in the deck must be blank.

CARD 1 - Run Identification

A description of the OPM run is input via this card.

CARD 2 - Run Control Variables

This card allows up to eighteen control variables to

be input. Currently, only two of these are used:
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TABLE 3

CARD INPUTS FOR IDENTIFICATION
AND CONTROL OF THE OUTPUT PROCESSOR

Card FORTPRAN Mnemonic
Data Set No. Content and format

1 Run identification OPID(J), J=1,12
(12A6)

Initialization 2 Run control variables IC(J), J=1,18
(1814)

3 Printer characteristics: IHIV (214)
Number of characters per inch
in the cross-page and down-
page directions

Particle Act!-
vity Module
Card Deck

4 Map specification data: XMAX, XMIN,
maximum and minimum x coor- YMAX, YMIN,
dinates, maximum and muinimum DGX, DGY,
y coordinates, grid interva2s GRUFF (7F10.3)
in the x and y directions

First Set (all in meters), a combined
of Map ground roughness and radia-

Specification tion meter response factor
Cards

5 Deposition plane altitude ZDEP (FIO.3)
(meters relative to mean

-I sea level)

6 Map control variables JC(J), J=1,18
(1814)

(continued on next page)

i2II
|
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Table 3 (continued)

Card FORTRAN Mnemonic
Data No. Content and format

7a Map request: computation option NREQ, Ti, T2, I
code, NREQ (see Table 4 ),times MASCHN, QCUT,
of onset and cessation of the CUTMAP (14,
computation (hr) or particle 2F10.3,
diameter range limits (micro- 14, 2F10.3)
meters), mass chain number,

First Set deposit increment contribution
of Map threshold, map ordinate threshold.
Request

Cards 7b Map request

7c Map request

7n Map request

8 Request termination blank card

4' Map specification dataSecond Set

of Map 5' Deposition plane altitude
Specification
Cards 6' Map control variables

7a' Map request

Second Set 7b' Map request
of Map•

Request
Cards

"8' Request termination blank card

---------------------------------------------------------------

Additional Sets 0
of Map Specifi- 0
catioDs and 0

requests

----------- ------------------- ---- ----- -- ------ --- -

9 Run termination blank card
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S~TABLE 4

S~MAP COMPUTATION OPTIONS

Computation
Code NREQ Computation Option Description

0 Termination of map request set

I Count of deposit increments contributing to each map
ordinate

2 Exposure rate normalized* to time H + 1 hour

3 Exposure rate at time H + TI hours

4 Integrated exposure, H + Ti to inL±.. .-. y accounting
for time of arrival

5 Integrated exposure, H + Tl to H + T2 accounting for
time of arrival

6 Total mass per unit area

7 Total mass per unit area deposited from time H + T1
to H + T2

8 Integrated exposure, H + Ti to H + T2 assuming a1l
particles have arrived by H + Ti hours

Same as 8 integrated to infinity

10 Activity per unit area from an individual mase
chain (curies/m2)

11 Time of onset of fallout

12 Time of cessation of fallout

13 Smallest particle size deposited

14 Largest particle size deposited

15 Mass per unit area fron particles in size range Ti
to T2

16 H + 1 hour normalized* exposure rate resulting from
particles in size range Tl to T2 microns

* In a calculation normalized to time H + T, it is assumed that ell
fallout is grounded at time H + T, regardless of whether this
actually is the case.
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IC(17) Controls the processing of deposit increments.

IC(17) > 0 causes the program to stop without

entering PAMi or LINK9. This setting is used

if on'y a printing of the deposit increment tape

(IPOUT) is desired, or if the user simply wants

to see the run identifiers for the preceding

DELFIC modules. IC(17) = 0 causes a normal

entrance to the main body of the Output Processor

regardless of whether the deposit increment tape

has been printed.

IC(18) Controls the option to print the complete con-

tents of the deposit increment tape, iPOUT.

IC(18) > 0 causes the deposit increment tape to
be printed. IC(18) = 0 bypasses the printing

of the deposit increment tape. For either zero

or positive value of IC(18), preceding DELFIC

module run identifiers and other vital run
statistics are printed.

CARD 3 - Printer Characteristics

To prepare and print spatially undistorted maps, the Output

Processor needs constants which describe the character

spacing of the off-line printer to be used. These coni-

stants IH and IV give respectively the cross-page and

down-page character spacings of the printer in characters

?er inch. If IH and IV are found to be zero, the program

assigns the standard values of 10 and 6 to them.

CARD 4 -Map Specification Data

Maps must be completely specified by the user. Hie

must specify limiting coordinates and grid intervals

(grid point spacing). All maps are rectangular in shape
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and north-south, east-west in orientation, with north

always at the top. The variables XMAX and XMIN indi-

cate respectively the maximum and minimum values of

the east-west coordinates of the map. The positive x

direction points eastward, which is cross-page to the

right on the map. YMAX and YMIN similarly indicate

maximum and minimum values of the north-south map

coordinates. The positive y axis points northward,

which is up-page on the map.

The variables DGX and DGY indicate the map grid-point

separations in the east-west and north-south directions,
respectively. It should be noted that on the printed

map the actual physical spacing of the data points is

determined in part by the printer's character and line

spacings. Thus, if necessary, the code uses the printer

description parameters, IH and IV, to adjust DGX or DGY

so that a truly undistorted map is produced. In per-

forming this adjustment the program uses either DGX or

DGY as the scale factor basis, depending upon which of

these two parameters will yield the largest undistorted

map (smallest scale factor).

Gamma ray exposure or exposure rate is computed for a

detector placed three feet above an unbouaded plane

source of fallout. The computed values are corrected

for ground roughness absorption and radiation meter

response via multiplication by the factor GRUFF. GRUFF

is the product of the ground roughness attenuation

factor with the radiation meter response factor. A

value of 0.5 is satisfactory for must work.

32
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CARD 5 - Deposition Plane Altitude

The value of ZDEP should be the same as ZMIN used in

the Diffusive Transport Module calculations.

CARD 6 - Map Control Vtriables

Currently only one of these variables is used. It is

used to specify the printing format of the map ordinate

values (see pp. 7 and 8).

JC(l) = 1 results in printing of the map ordinates with

a two-line E format, which has the power of ten printed

on one line and the associated multiplier printed

immediately below.

JC(l) = 2 results in the printing with a two-line FI1.3

format, which has the six highest order characters

printed on the first line and the five lowest order

characters on the second line.

CARD 7 - Map Request

The computation option codes (NREQ values) are given

in Table 4 . Except for options 15 and 16, T1 and

72 represent time limits (hours) for the calcula-

tions. Tl is the earlier time. The TI field may be

left 'blank for NREQ = 1, 2, 6, and 10- 14. The T2

field may be left blank for NREQ = 1 - 4, 6: 9, and

10 - iii

For options 15 and 16, T1 and T2 (T1 < T2) represent

the particle 41ii.neter extremes (micrometers) for a

range of partinle size classes.

If option 10 is selected, a value for MWSCHN must be

specified. It is tha atomic number of the radioactive

mass chain for which output is to be displayed.

S3
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The quantity OCUT corresponds to qmin in Eq. (5). It

represents the threshold value of the area density of the

quantity to be displayea below which contributions from

individual deposit increments are to be neglected.

The quantity CUTMAP is a map ordinate threshold. After

all contributions have been accumulated at each map

point, a pass is made through the map ordinate array

(OMAP) and any ordinate with a value less than CUTMAP

is set to zero.

Values for QCUT and CUTMAP that have been found adequate

are:

SQCUT CUTMAP
2 -4 10-2

6 10-6 10-3

4.2 Tape Input

The Output Processor requires a binary tape input (unit

IPOUT) t,.at is prepared by the Dlffusive Transport Module. This

tape contains critical run data and run identifiers fcr each of the

preceding DELFYr modules. It also contains deposit increment des-
criptions, which are the major o,,tput of the Diffusive Transport
Module. The contents of tape IPOUTC are described in Table 5.

4.2 Output

An example of the OPM output is given in the "'Sample Printout"

chapter. The Particle Activity Module output would appear between

pp. 73 and 74 below.

Note on p. 76 .,e two coiumns of numbers. These are y axis

coordinates that 3re ptiuted on the same scale as the map. They can
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be cut from the page and attached along the sides of the map to
specify its y axis coordinate values.

Units of quantities displayed in the maps are:

exposure - roentgens

exposure rate - roentgenb per hour
mass per unit area - kilograms per square meter

time - seconds

particle diameters - micrometers

activity per unit area - curies per square meter

II5

U

I
I
Li
I

35 _



TABLE 5

BINARY TAPE INPUT TO THE OUTPUT PROCESSOR

Record

No. Content Varlible Names

I Tape identification word, IPOUT JPOTJ

2 Fission yield (KT),mass of the cloud soil FW, SSAM, SLDTMP,
burden (kg), soil solidification tempera- TMSD, SIGMA, TW,
ture (OK), time at which the cloud reached HBURST, XGZ, YGZ,
the soil solidification temperature (sec), TGZ, BZ, ROPART,
geometric standard deviation of the log- IRAD, RADMIVU,
normal particle diameter volume-frequency ZERSTZ
distribution, total yield (KT), altitude
of burst above me](m), x c9ordinate (E-W)
of GZ(m), y coordinate (N-S) of GZ(m),
detonation time (sec), spare data word,
fallout particle density (kg/r 3 ), the
horizontal cloud subdivision parameter
IRAD (see Reference 5, p. 56 ff.), maxi-
mum cloud radius (m), altitude of ground
zero above msl(m).

3 Cloud Rise-Transport Interface Module PSEIh(!), 1-1, 12
run identification

4 Cloud Rise Module run identification CRID(I), 1=1,12

5 Initial Conditions Module rum identification DETID(I), 1=1,12

6 Diffusive Transport Module ru. identification WID(I), I=1,12

7 Number of particle size classes ITAB

8 Particle size class tables: central PSIZE(I), FMASS(I),
particle diameter (iro), volume (mass) PACT(I), I=I, ITAS
fraction, particle diameter at the upper
boundary of the size class (1im)

9 Number of (altitude) entries in the NAT (=256)
atmosphere description tables

10 Atmosphere tables: Altitude relative to AL-TkI), ATEMP(I),
msl(m , viscosity (kg/m-sec), density RHO(1), 1=., NAT
(kg/m)

S I
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Table 5 (continu~td)

Reord Content ~ Variable Names

411 Deposit increment description block count NIJ

12 Blo'ck of deposit increment descriptions. X(-), Y(I), ZOUt(i),
For each deposit increment: x, y, z, and T(I), SXOT(I),iit coordinates (m and sec), horizontal SYOT(I), ROUT(I),.
downwind and crosswind dispersion standard PS(I), FMAS(I),
deviations (m), average ind heading from I=1, NIJ
due east (radians), Eiz,. class central

diameter (jin), mass of fallout (kg)

13 Block count

14 Block of deposit increment descriptions

15 Zero block count NIJ=O
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5. FORTRAN STATEMENT LISTINGS I
Except for the control program, OPP, which is given

first, the subroutines are arranged in alphabetical order accord-

ing to their names. A listing of the utility program ERROR is

given in DASA-2669(3)

Ii

i¶1
i-f

-j! 39



aPP I

C OUTPUT PROCESSOR "ATN OP Opp 2

COMMON /SETif EP 'p

ICAY ,OETID(i2) DT.A"(201) ,OMEAN ,n~S ,XOP

2FAS(20)TISP IEE1,RISE ,ISIN ,ISOUT 'Opp 4

2FMA S(20 tP SI2 0 IfS EC ,SSAM v,4 TMPi ,OPP 5

t4T#4P2 qT2-4 ,IJSOIL ,VPR o, HEIGHr ,OPP 7

5 7SC L ,NHOO0 ,ZV(2001 oVX(2001 IVYt2OO) aPP 8

OT1"FNSION NUtjMTAP(I5' 
OPP 8

JI~IN=I; 
Opp to

ISOUT=S OI~p I?

TRISE=lO I

1. NIJPIAP(T)=O 
Opp 14

NuMTAPt2)=13 OF I

NUMTAPi3)ZIL4 
OPF I E

NUMTAP tl~ 
Opp 17

NUMT AP (9) = 1 
Opp 17F

NIJMTA P(1i) =11 
OPP tq

NUMdTAP(12)=12 
Opp 20

CALL LIN,(3(NU'1TAOS 
Opp 20

CALL. LINIK9 
OPP 21.

CALL EXTT 
O1PP 23

E~nP 
OPP 24
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SU'RQOUTINE CALC CAL(- I
C r~Atf, 2
C M'AQA VERSION DFSIr.NFD TO OPFRAtC WITH TK- OTM CAIC 3
C H.GNOqI4ENT JUNE 25,1qrj CALIý 4
C CALC 9

r THTS SuppOIJTINF COMFUTFF MAP CnNTRI4UTTONS FOR iNnrvIDUAL CAIC F~
c PAQTI'!LFS CALC' 7
C CAIC a
r CALC a

C rLf 11
C NOfl.i SMALLEST POS'ZT3LE V INnFX OF A CONTRIPUTION~ FPflM A CALi' 1?

r DAPTTIýLE fA L 13
c NOL SMALLEcT FVFSTI9LE X INDEY rF A cONTRTRUTTON FDOM A CALr 11.
C 3APTTOLE CAIC 1r-
C N 0 LAOGFST FrsSI0 LE X TNOFX Oc A CONTOTPUTION FROM A CALr 1'c
r' OATTI'ýLE CA~r 17

r. NOT LA~nr'31 PCSSIInLr Y INnFX OF A CnNT0 IQ(ITION FRnM A CALC 18
r 1)A P I r LFCALC 1q

C YOPL v roopEINATE flF THE MAP POINT ROW CUPQFNTLY 9EP%'-. CAIC 2"
r ýNISI~Pr~'r PELATTVF7 TO THFf PARTTCtE Y COOPI)TN8lT: eAL ?i

c X*Ci X CVn'CINATE IF THE MAP POINT CUPPENTLY 9FINr, CALr 7p
v 'OlNSTr)FRFr DFLATIVF TO THF PARTICLE x cnopOINATF CALC 23

ir XL LFFT OCUNODY X COO9OIN'ATE OF THE PARTICLF CAILC 2?4
c 7ONTOTFUTTON ELLIPSE IN THE YREL HAD 0(%W CAIC ?r

f o~: I0r-*T.-T!CUJpvY X COOODINATE PF THE 0 ARTICLE 'CALr ?F'
rCONTOTFCTION ELLIP'z IN TH.E YRFL MAO ROW CALO ?7

r: Nwy NIJMOFR CF PA POITNTS 'zOtNNcD 93y A PARTICLE CALf ?
r rnNfrNITPATIr)N ELLIPSE In A RCW rALn P-
C A ftI~c2 ?.0"qALSqTAN OTSTON. VAPIAN!CE ALON4G A AYIS riLl S
C vr ?.o'rALSSIAN rl!STqtN. VARIANCE~ ALONG B AXIS 7AtLC 311
c ltILEI~ INJTEGRATED VALUE) OF A PAR'I^ILFF CALf? 21
C Pg~flPE:ZIY TO q!E flISTRI9LJTE0 CN TH-E a4AP CALr 3'ý
c CAIC 34
c ALcl S=Er LINK3 GLOSSADY A!Jrl PCIEC< GLOSSARY CALIrI

2 C CALC 16
C ~ CALC 37

CCAtC 3P
COMMON /SrTi/ CAIC Fq

j Cay ,trTTD(1?1 ,CIAMI-201) I~MFAN fN-S ,EXPO ,CALC 40
2DTTTflt2OO),V-)ISTR vTEXFC ,IPISE ,ISIN ,:SOUT ,CALC 41
jNnAzTP ,TT:1(200) ,sr ,SS1M ,TM;: ,TMPI ,CALC 42
4TMP'? ,Tmq VPQ ,.4qRURST ,CAL'r 43
15SCLnHP ,N'-4000 ,ZV(200) ,VX(2001 ,Vyf200) CAIC 44
commnfN fP~n~ CALC 4c~
ix(5001 ,Y(500) ,?curt500) ,SxnT(c;001 ,SYOT(500O) RPOUTtS001 ,CALC 46
2PS(500) ,FMAS(50'3) #vCT0 (rf00) I r GAMA , S 85 CALr 4?
3AS') ,'ýT -4A ,C(SA ,WF"AS(?00),YPRMU~ ,YPR?4L ,CALC 148

4T(9001 CALC 49
CIMHON rQu~IfAT/ Catf sC
INTJ ,NF ,NPF') ," ICTp ,NXMAP ,CALC 51
2T1 ,T? ,PAPQUN T-7 ,Ip ,JC18) ,CALC 52
3TICU) ,NY14AP ,NTASK( NIORD 9XGZ IYG7 CALC 53

CnmCM MA~AT/CALC 54
1O?4AP(215000),OUT ,CUTMAP ,OGX ,OGY ,DFLTAX ,CAL(ý 55
2XMAY ,x4TN YMAx ,YMTN ,FSUM ,RIJFSAMI CALC S 6
3X1 ,X2 PB'TAPE ,ZnEP CALr 57
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C "~9~9$s9$#.~.,~"AC 59
C CALC 60

DATAt PROfGRM/6HCALC I CALC 61
c CALC 62

C INITIALI7E FOR THIS FAITTCLE CALC 63
C CALC 6h~

VAPX?= ASO/GAMA CALC 65
VARY2= PSQ/GANA CIALC 66
A =SINA*COSA*(i.0/~VAPY2- 1.0fVARX21*2.0 CALr 67
q= 4.0/VAPX2fVAPY2 CALC 68
C =(CCSA*42'VAOX2 * SINA**2fVAPY2$*2.0 CALC 69
o 2.0*GA'OA*C CALC 70
O=F/SXOvITPI/SYOTtTF, 'E.28318531 CAIC 71

C CALC 12
C COMPUTE SMALLEST Y INDEX OF A CONTRIBUTION CALC 73
C r.AiC ,1.

NOR = (YPRML - Yt4TN)/DGY CALC 75
NOn'=NOq+i CALC 76ý
IF(NOq.L.T.11 MOR~i CALC 77

100 IF(NOR*LE.NY'4AP) GO TO 120 CAIC 7?~
110 IQROR=-110 CAV' 79

GO TO 400 CALC 30
C CALC 81
C COMPUTE LARGEST Y INDEX OF A CONTRIBUJTION CAIC 82
C CAIC 8?

120 NOT = (YPRMU - YMIN)/nGY CALC 84
IF(NOT.r4.,NYMiAPI NOT=NYMAP CALC q5
IF(NOT.GT.0 ) GO TO 140 CALC 36

130 IPQOR=-130 CALC 87
GO TO 400 CAIC 88

C CALC 89
0 ENTER THE MAP ROW LCCP CALC 90

C CAIC qj
140 00 350 J=NOflNOT CAIC 92

C CALC 93
C COfIPUTE THE LIMITING X COORDINATES OF THE PARTICLE CONTRI9UTION CAIC 94
C ELLIPSE IN THIS ROW CALC 95
c CALC 96

YREL = CALC 97
YQFL = YMIN + DGY*YFEL - YtIPI CAIC 98
RADIC =-R*YREL*92.C CALC 99
IF(RACTC.GE.O.0O) GO TO 160 CAIC £00

150 IRROR=150 CALC 101
RAT)IC=0.0 CALC 102
CALL EQROR(PROGRH,IPROR,ISOUT) CALC 103

160 RAVIIC=SORT(RADICI CALC 104
XL = X(IP) + (YREL'*- PADTC)fC rAL(C 105
XR = XL +2.0*RADICIC CAIC 106

C CALC 107
C COMPUTE SMALLEST X INDEX OF A CONTRIBUTION CALC 106

NOL = (XL-X1~fDGX CALC 110
NOL=NOLs1 CALC IIIIFINOL.LT.1I N0L=1 CALC 112IF(NOL.GT.NXMAP) GO TO 350 CALC jj13

C CALC i114
C COMPUTE LARGEST X INDEX OF A CONTRIBUTION COLC 115
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160 NOR = (XR-X1IIDGX CALC 117
IF(NCR.GT.NX'IAP) NOIRNXMAP CALC 118s
IF(NOR.LTei) GO TO 350 CAIC 119

200 NWX =NOR -NOL fI CALC 120
IF(NWX*GT,01 GO TO 220 CALC 121
IF(NWX.IFQ.0) GO TO 350O CtALC Z

*210 IRROR=-2i0 CALC 123

GO TO '.00 CALC 124I.C CAIC 125
C COMPUTE OMAP(M) ARRAY INDEX EXTREMIES FOP MAP POINTS IN THIS ROW CALC 126

NO HRM CALC 1?7
220 MCO'4T=(J-1)*NXMAP CAIC t28

IL = KONWX-1 CAIC 130
C CALL 1.31

C ADJUST ORADC~QBTOST H A ONSCALC 131
C CAIC 133

GO TO (224,224,221,221,222,222),NORC CAIC 134.
221 OMA=T(IP) CALC 13

GO TO 224 CALC 136
222 OMA-=PS(I;)) CALC 137
224 n0 300 M=KgL CALC 138

GO TO (225,245,230, 2409230,24(1),NOPD CALC 139
225 O?4AP(M)=O'4APIM)e1.O CALC 140

GO TO 300 CAIC 141
A 230 OMAP(94) = AMIN1(0I4A,CMAP(M)) CAIC 14Ž
IGO TO 300 CALC 143

?40 OMAP(M) = Al4AX1(OMA,9C$APIM) I CALC 144

fGO TO 300 CAIC14
245 YREL=fl -MrqRiT C 4

XREL XI f OGX*XrFEL - X(TP) CAIC 147
OMA Q*OEXP( - (XRELOCOSA + YREL*SINA1"w2/VARX2 -(YRELvCOSA CAIC 148
1 - XPLSNI*/A;2 CAIC 149

250 OMAP(M) =OMAP(M) +OMA Cftr~ 150
300 CONTINUE CALC 151

1 350 CONTINUE CAIC 152
RETURN CALC 153

J 400 CALL EQPOR(PRO(aRM,IPROR,ISOUT) CALC VI.

END CALC 155
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SURROUTXNE GOGO GG

C GOGO 2
C THTS SUPROUTINE, WNICH IS CALLED 9Y LINKq, CONTROLS REAn-IN OF GOGI' 3
C PARTICLE DATA ANfl RCUTS ITS PROCESSING AND ITS LOADING 3N TO GOGO I.

C TE'4PORA9Y STORAGE TAPE, GO CIO 5
C GoGn 6
C HoGeNOQR4ENT JUNJE 28,1971 GOGO 7
C GOGO 8

~ ~ GLOSSARY 9
C GOGO £0
C ICTR A CONTROL PARAMETEP - WHEN ICTR.NE.NZ ,ANOTHER GOGO 11
C MAP CORE LCAq Is SIGNALED rO FOLLOW GOtCO 12
C NIJ A 9LOCiC CCIJNT OF DATA STORED ON TAPE ANDIOR IN CORE GOGO 13
C NZ NUMiSER OF MAP CORE LOADS REQUIRED BEYOND THE FIRST GOGO 14
C GOGO 15
C ALSO SEE LIN(5 GLOSSARY GOGn 16
C GnGO 17
C OILss'~ vvvv0 **** **G~ 18
C GOGO 19

COMMON /SFT1/ GOGO 20
ICay 9DETID(12) ,DIT3(20i) ,DMEAN DONS ,EXPO ,GOGf) 21
201ITIO(2001,IDTSTR ,IFXEC TIRISE ,ISTN TISOUT ,GOGO 22
3NOSTP ,TIO(200) ,SP ,SSAM tTf4E tT04Pi GOGO 23
4TMP2 ,T24 ,u ,VPR 'w ,H9URST ,GOGO 24
5SCLDH8 ,NHODO 9ZV(200) ,VXi200) ,VY(200) GOGO 25
COMMON /PARCAT/ GOGO 26,
IX(5001 ,Y(15001 ,ZOUT(SOD) ,SXOT(500) pSTOT(500) ,ROUT(500) ,GOGO 21
?PS(500) ,F'4AS(500) XKTR(500) , F , GAMA I 9S() GOGO 28

3ASO ,SINA ,COSA ,WFMAS(200),YPRIU ,YDRML ,GOGnl 29
4T(500) GOGn 30
CIM'40N /RUNnATI GOGO 31

1NrI ,NE ,NPEQ 'NZ ,ICTR qNX"AP ,GOGO 32
2T1 ,T2 ,MAPRUN ,TGZ ,IP ,JC1181 ,GOGO 33

- j31CB ,NYMAP 9NTAS.( ,NORD XKGZ ,YGZ GOSO 3-9
COMMON ICON0ATI GOGO 35
LIPOUT qJPOUT ,KPOUT ,KTAPE 9LTAPE ,1MARRAY ,GOGO 36
2NMAP ,MXREQ ,!H ,IV GOGO 37

C GOGO 38

C GOGO 40
DATA PROGRM/6HGOGO /GOGO 41
IEXEC = I GOGO 42

C REAV A DATA 9LOCI( CCUNT GOGO 43
C GOGO 44

100 REAO(KTAPEONIJ GOGO 45
NE =0 GOGO 4671 CGOGO 47

C ARE WE FINISHE1" PROCESSING THE flATA- GOGO 48
C GOGO 49

IFINIJ.E0.0) GO TO 4.00 GOGO 50
IF(NIJLE.MARRAY) GC TO 200 GOGO 51

150 IRROR=-150 GOGO 52
160 CALL EQROR(PROGRM,IRROR,TSnUT) GOGO 53

CGOGO 54
C READ A BLOCK OF PARTICLE OATA GOGO 55
cc GOGO 56

200 READ(KTAPE)(Y(I3,Y(1),ZCUT(I),T(I),SXOT(I),SYOTII),ROUT(I),PS(I), GOGO 5?
* FMASII),11t,NriJ GOGO 58
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GO sn 51

GOGO 
6i

C CALL P TOHECI 10 REGII PROCESSING THE PAVTrCLE DATA INTO A MAP ZOGO

C 
GOGO 61

CALL PICHECK 

GOGO 62

IFINZ.EO°ICTRI GO TC. 100 
GOGO 6?

C 
GOGO 64

c CALL POUMP TO OUMP FARTICLE DATA ON TO TAPE FOR USE IN SUBSEQUENT GOGO 65

C MAP CORF LOWS 

GOGO 676

C •- tP 

GOGO 67

GtGn 
68

rOTO 100 

GOGO 69

E00 qCTURN 

GO-O TO

-ii
iI

I
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SUBROUTINE LINKS (NUMTAP) LINKS I
C LINK$ 2
C THIS PROGRAM INITIALIZES AND WRITES.HEAOINGS FOR THE OUTPUT LINK8 3
C PROCESSOR. THEN IT CALLS THE FIRST PART OF THE PARTICLE ACTIVITY LINK8 4
C MODULE (PAMI) TO PRECOPPUTE DATA USED BY THE SECOND PART OF THE LINK8 5
C PARTICLE ACTIVITY MCDULF WHICH WILL BE CALLED DURING THE LINKC 6
C EXECUTION OF LINKq. LINK8 7
C LINKS SC MAOA VEPSION - DESIGNED TO OPERATE WITH THE TM TLINK8 q

C HGNORMENT JUNF 25,pi71 LINK8 10
C LINK8 it
C • GLOSSARY *****YLNK8 12
C LINKS 13
C CUTMAP CLT-OFF THRESHOLD FOR MAP ORDINATE VALUES LINK8 14
C PELTAX MAXIMUM WIDTH OF A CORE-LOAU MAP LINKS 15
C DGX, DGY MAP GPID POINT SEPARATION DISTANCES IN THE LINKS 16
C X AND Y DIRECTIONS LINK8 17
C FMASS.I) FALLOUT MASS FPACTION IN EACH SIZE CLASS LINKS 16
C FP(I) TCTAL RADIOACTIVITY IN EACH SIZE CLASS LINKS 19
C FSUM SLH CF ALL MAP POINT ORDINATES LTNK8 20
C FW FISSION YIELn LINK8 21
C GRUFF A COMBINEO GROUND ROUGHNESS AND RADIATION METER LINKS 22
C RESPCNSE FACTOR LINKS 23
C IC(J) QLN CONTROL VARIABLES LINKS 24
C IC(17),GT., NC MAPS ARE TO 4F PRODUCED LTNK8 25
C IC(iR),GTO PRINT CONTENTS OF TAPE IPOUT LINKS 26
C ICTR SEE GOGO GLOSSARY LINKS 27
C IH PRINTER DESCRIPTION-- NUMBER OF CHARCTERStINCH LINKS 28
c ACROSS A PAGE OF PRINTED OUTPUT LINKS 29
C IV PRINTER DESCRIPTION-- NUMBER OF CHARCTERSfINCH LINK8 30
C DCWN A PAGE OF PRINTED OUTPUT LINK8 31
C INC NLMAER OF MAP ORDINATE COLUMNS THAT CAN PE LTNK8 32
C ACCOMOOATED BY THE PRINTER PAPER LINK8 33
C IPOUT TAPE ON WHICH PARTICLE PARAMETERS ARE WRITTFN BY LINKS 34
C T-E 0TM (OPH BINARY INPUT) LINK8 35
C ISOUT SYSTE" OUTPUT TAPE NUMBER LINKS 36
C ITIN SYSTEM INPUT 1APE NUMBER LINKS 37
C IRROR ERROR STOP TRACE WORD LINKS 35
C ITAB NUMBER OF PARTICLE S17E CLASSES LINKS 39
C JC(J) MAP SPECIFICATION CONTROL VARIABLES LINKS 40
C JC(1)=1 2 LINE E FORMAT LINKS 41
C JC(11=2 2 LINE FtIo3 FORMAT LINKS 42
C KTR(I) SEE PCHECK GLOSSARY LINKS 43
C MARRAY OARTTCLE DATA ARRAYS DIMENSION LTNK8 44
C MASCHN MASS CHAIN NUMBER FOR A NREQ=1O REQUEST LINKS 45
C MXREO MAXIMUM NUMBER OF PROCESSING REQUEST TYPES LINKS 46
C ALLOWED FOR IN THE CODE LINKS 47
C NE SEE PCHECK GLOSSARY LINKS 48
C NIJ NLMBER OF PARTICLE DESCRIPTIONS IN THE CURRENT LINKS 49
C PARTICLE BLOCK LINKS 50
C NMAP MAXIMUM NUMBER OF MAP POINTS IN A MAP CORE LOAOLINK8 51
C NOL SPALLEST X INDEX OF A MAP POINT TO THE RIGHT OF LINK8 52
C TfE LEFT BOUNDARY OF THE CONTRIBUTION ELLIPSE LINKS 53
C OF A DEPOSIT INCREMENT LINKS 54
C NOR LARGEST X INDEX OF A MAP POINT TO THE LEFT OF LINKS 55
C T1E RIGHT BOUNDARY OF THE CONTRIBUTION ELLIPSE LINKS 56
C OF A DEPOSIT INCREMENT LINKS 57
C NORD RCUTTNG PARAMETER FOR PARTICLE CONTRIBUTIONS LINK8 58
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C AT MAP POINTS - - LINKS 5q t
C I - TIME OF ARRIVAL (NREOQ=1) LIN08 60
C SMALLEST PARTICLE SIZE (NREQ=131 LINKS 61C 2 - TIME OF CESSATION (NREO=i2l LINKS 62

C LARGEST PARTICLE SIZE (NREQ=14l LINK8 63
C 3 - STRAIGHTFORWARD ADDITION OF THE LINK8 64
C GAUSSIAN DISTRIBUTED QUANTITY TO EACH LINK8 65
C MAP POINT (NQEOQ2-109 15-16) LINK8 66
C 4 - COUNT OF DEPOSIT INCRFMENTS (NREO=I) LINKS 67
C NOX NLMBER OF GRID POINTS ALLOWED IN X DIRECTION LINKS 68
C IN A CORE-LOAD MAP LINKS 59
C NPFO CCMPUTATION OPTION CODE LINKS 70
C NRO A COUNTER FOR MAP PEOUESTS LITK8 71

C NST TALLY OF PARTICLE DATA PLOCKS LINKS 72
C NTASK A TALLY OF MAP SPECIFICATIOnS LINKS 73
C NUMTAP( ) TAPE NU49ER ARRAY LINKS 74
c NXMAP NLMBEP OF MAP POINTS ON THE X AXIS IN A MAP CORELTINK 75
C LCAD LINK8 76
C NYMAP NLMBER OF MAP POINTS ON THE Y AXIS IN A MAP COPELINK8 77
C LCAn LINKS 78
C NZ NUMBEP OF MAP CORE LOADS REQUIRED IN ADDITION TOLINK8 79
C TIE FIRST LINK3 10
C OMAP(J; TI-E MAP ORDINATE ARRAY LINK8 At
C "PIg( ) OLTPUT PROCESSOR IDENTIFICATION LINKS 82
C PACT(I} PARTICLE SIZE CLASS UPPER BOUNDARY DIAMETER LINK8 83
C PSI7E(I) OARTICLE S17E CLASS CENTRAL DIAMETERS LINK8 84
C OCUT CUT-OFF THRESHOLD FOR AN INDIVIDUAL DEPOSIT LINKS 85
C INCREMENT CONTRIBUTION LINKS 86
C T19T2 RFOUEST TIME ARGUMENTS LINKS 57
C TEXIT TIME RELATIVE TO SHOT TIME CORRESPONDING TO T2 LINK8 88
C TIMEt TENTER TIME QELATIVE TO SHOT TIME CORRESPONDING TO Tf LINK8 89
C XtYZOUTtTSXOT, PARTICLF DESCRIPTION PARAMETERS(ALL INDEXED) LINKS 90
C SYOTROUTPSFMAS SEE GLOSSARY IN DTA REPORT LINKS 91
C XMAX*X4IN MAXIMUM AND MINIMUM X COORDINATES OF THE MAP LINK8 92
C YMAXYMIN PAXIUM AND MINIMUM Y COORDINATES OF THE MAP LINKS 93
C XlX2 x AXIS qOUNORY COORDINATES OF THE CURRENT MAP LINKS 94
C CCRE LOAD LINKS 95
C WID( I OTM IDONTIFICATION LINKS q6
C WFMAS(I) TCTAL MASS OF FALLOUT IN EACH PARTIGLE SIZE LINKS q?
C CLASS/ GRUFF LINKS 98
C ZOEP ALTITUDE OF THE PARTICLE DEPOSITION PLANE LIT4i 99
C LINK8i0O

C LINKC102

CC LINK8i05
C LINK810S

C FOR A GLOSSARY OF CCMMCN fSET1/ SEE OASA-1800-III(REVISED) LINK6106
C LINK8107

COMMON ISET1l LINKSi0S
tCAY ,OETID(12) ,OIAM(201) ,DMEAN tONS IEXPO 9LINK8109
2DITID(200),IOISTR ,IEXEC ,IRTSE ,ISIN ,ISOUT ,LINKStiO
3NDSTR 5TIO(20O) ,SD ,SSAM ,TME tTMPI ,LINK8tll
hTMP2 9T2il U ,VPR 9W ,HBURST ,LINK8t12
5SCLOHB PNHODO ,7V(2001 ,VX(200) ,VY(200) LrNK't1i3

COMMON IPARDATI LINK814.
IX(soo) tYEsco) 9ZOUT(5OO1 ,SXOT(500) ,SYOT(500) tROUT(500) qLINK(115
2P5(5001 ,FMAS(500) ,KTR(500) , F , GAMA 9 SO ,LINK8il6
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3AgSO ,SINA vCOSA ,WFMASt290),YPRMU IYPRML 7L!NK8tI?
4T(5001 LINKOlig
COMMO(N /RUNDAT/ LTNK8119
INIJ ,NE ,NPFO IN7 9ICTR ,NXt4AP ILIi4K8120

31C(IR) 9 NY1mAP ,NTASK NMORD 9XGZ 9YGZ LINK8122
COMMON IMAPDATI LIN!ý123
1OMApti5000),QCLT 9CUTMAP tDGX ,olY DFELTAX 9LTNK8124
2X'4AX ,XNIN I YIAx ,YMIN ,FSUM ,RUFSAN LT1NK8125
3X1 ,X2 9 14fTAPE ,ZDEP LTN<~8126
^OIMOCN ICONDAT/ '..ItU81!7

1IDOOIT ,JPOUT ,K.,)T ,KTAPF- LTAPE ,9iARRAY ALNi(81?
2NMtAD M'XREO ,IH ,IV LINK3129
COt4MON IOUTPUTI LIJKS130
1 FISNU4 ,FP (280)1 FW 9ITAB ,JGO LINK(8131
2 MPASCtiN ,PSIZE 1200) ,FMASS(2001 ,PACT42001 LINK8I32

C LTNK(8133

C LTNK8I3S
C DIMENSIONS PECULIAQ TO LIN.(R LINKSM3

DIMENSION CýR!Df12l ,3PIO(i2) ,PSSID(12) LINK~137
1,NUMTAP(15),WID!12) LIN'(8t38
DIMENStON MO260 'LTNK8139

C LIN<8i40
C

1 FORMAT(1A61 LINK81L,3
2 r3PMAT(15X,181'.) LINKS144.
10f FOPMAT(/I/I2g9,63H*** SUMMARY OF PRECEDING OELFIC DODULE RUN T-SELINKS(145

INTIFIERS ** /f12SX4 *I4#S# OUTPUT PROCESSOR IDENTIFICATION *"LTNKS146

2*/25X,12A6/f/25X,5bP*-w INITIAL CONDITIONS (FIREBALL) IDENTIFICA~tIN8147

S./2F) ,I2A6/ff25X957H~w"' CLOUD RISE-TRANSPORT INTERFACE IDENTIFICALTNKS149
5TION Ww". f25Xv12A6Iff25X,46Hwfw* DIFFUSIVE TRANSPORT IDFI4TIFLINKSL5O
6ICATIGN"~5Xi&~ LINK5 15l

It FOtAT (/ fl5X2 HT PAN SPORT TI'ENTIFICATIONef25Ypi2A6 LTNK(8152
12 FORfiATt,/f25X,2t.H**** OTHER INPUTS L~) INK8153
15 FOC'MAT (181) LIN.(8154
16 F0QMAT(li5X7?H""w THE CONTROL VARIABLE ARRAY, IC(J), WAS GIVEN T11NK8155

1H~I FOLLOWING VALUES 's)LI U K156
21 FORMAT(/fi5X43HPRINTER DESCRIPTION - CHARACTERS PER INCH) LINK8157
22 FORATt15X,10H~HORTZCNTALIS,1OX,2"':"JEPTICAL III LTNM513
26 F0RMAT(17X,tHX,11X,lHYv 11X,'HZP tIX?1HYs 9X,4HSX0Tv SX,4HSYOT, LTNK8159

1 8xg %.HROUT, 9X92HPS, 9X-4HFhSAS/1 LINKS160
28 FORtNAT(1H1//?5!X+&JHw * v ' ' * w * * I112XIiOHT H IE D E P A R TLINs(816i

IM E 4T O F D EF E NSE F AL LO0UT P RE I1C TIOOLINK8162
2 N S T S T E ?I,//SiX,19H- * * * * - -f~/fi4X,23HOUTPUT PROLINKi(863
3CESSqR MO0ULT-f//55X,11HPREPARED 4Yf44X,31t4MT. AURURN RESEARCH ASSOLINM864.

4C,T,,NC../54Xi,i3HNEWTCN, MASS.1 LTN-'"165
29 FoRmATCII///45xIIHt.TSTING OF DEPOSIT INCPE14ENT DESCRIPTIONS) LTNK8t66
3Gh CORMAT(/!1gX6HBLGCK '-41 LrNK3167
36 FCQ4ýTfl0)X,'E22.?*4 LTN.816 8
37 FrnPMAT(10!(, 43HNO. CF DEPOSIT INCREMENTS IN tHIS BLOCK IS 145 LTNK8169
3S FOPP4AT(46H NO MAPS, THIS RUN FOR TAPE TPOIJT PRINT ONIVA) LTN,(RITD
C ILINK8171

~~ BEGINNING OF PROGRAS
C LIN~g173

LOGICAL SKIP LINK8i?4
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nATA PROGRH /6H LI'4g(/ LINK8175
KOUT=ISOUT LINK5Si76
ipnUT=NUMTAP(9) LITiQRl77
JPnUT=NUMTAP( 21LINKSI17

MARRAY =50.3L088
NMAP=15000 LN~S
NTAS(0O LINi(81P3

C READ IIPOUT HEADER OATA LI NK31IA~4
102 REWIND TPOUT LINK8t155

PEAD (IP0U1)JPOTJ LTNK8186
lot PFA0(IPOtJTIFW,SSAMSLOT"PTMSDSIGNAtTWH8URSTXGZ,VGZTGZ,qZ, LTN'(5t87

iPO0ART, IRAPqRAD'4AX, Z8QSTZ LIJK8U88
CONVERT '-4¶URST IN 4ETERS TO IHOR IN FEET LITN K Si S

HOn=4BUPSTf .3048 LINK8I9O
C LTNK3191
C REAO PREVIOUS rOENTIFTEqS FROM GROUNDED PARTICLES TAPE LIN'(819?

READ(IPOUT)(DSEID(J),J=i,12) LINK8193
REATDCIPOUT) I CRID(J),J=l,12) LTNf(Rlq4
READ(TP0UT)(OETTD(J)qJ~iqi2) LINKSi95

2 ~ RFAO(l!cUT)(WIO(JliJ=1?12) LI qKSlqF
REAO (IPOUTIITA8 LINIK8197
RE~t(IPOUTHPSIZE(J),FMASS(J),PACT(J)g,j=iTAI3) LINI(8198
READ(IPOUTINAT 14S9

C LINK820i

C READ IDENTIFIER FOR OUTPUT PROCESSOR RUN LTK8202
READ (!SIN~l)(OPIn(J),J~lti2) LTNK8203

c LTNK8204
C REAID CONTROL VARIAeLE ARRAY LTNK3205

U I 110 PEAD (ISIN,i5)(IC(J),J=lqi8) LTNK8206
C LTNKS207
C THIS PART OF THE ccrE DUMPS TAPE IPOUT IF REQUIRED LINK(8209
C IC(16) POSITIVE MEAhS DUMP TAPE IPC~Jr BEFORE EXECUTION LTNK8209I SKIP = .TRUE* LINK8210
C ICIIB) = 0 MEANS DO NOT DUI4 TAPE IPOUT 'UNK82lt

IF(IC(i511 500,5021,502 LTNK8212
900 IRROP=-500 11NK82iZ

G", TO 333 LINK5214
502 SKIP.=.FALSE. LINK8(215itWRITE (ISOUT,281 LINKS21F.

WWVITE (TSOUT,1iu:;Truj,j=i,iei LINiK82tf
WRITE (ISOUT,29) LTNK8218

5021 NST = I.TN<8219
600 REAP, (IPOUTýNIJ LINKS?20

NST=NST~l LTNiQ8Z?1
IF(NIj) r503,501,50'. LINIKS222

503 IOPOR=-503 LTI N',i223
GO TO 333 LI?4KR224

504 REAO(IPOUTI (X(I),Y(1),ZCUr(l)?t(I),'SXOr(I),SYrttI),P0tu¶I),PS~ill, LTNK8225
lFMAS(I) ,I=1,NIJf LTJW(8226
IF(SKIP) GO TO 600 LINK8227
WRITE (ISOUT,30)NST LTNKS229
WRITE (ISOUT,3F1Nlj LINK8229
WRITE (ISOUT,26) LiN9(B230
WRTFE:-SOUT,36x1(Xl,,1T,,'OUiTI,.Tl,SXCT1,iSrOTdItROuTtI, LINX8231
iPS(l) .FHAS(Ib ,I=1,NIJ) LINI'8232
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GO TO 600 LINK4233
501 CONTINUE LLINK6234
C riCm7 POSITIVE 14EANS STOP WITHOUT ENTERING OUTPUT PROCESSOR LINK(8235
C IC(17) = 0 .qEANS PRCCEEIC WITH JOM LTLNKS23E

505 IF(IC(17)) F06,511,F10 LTNi(R237
506 IRPOR=-506 LINK823R
333 CALL ERROR (PRGGRM,IRROR,ISOUT! LINKS?3q
510 WQITE 47SOUT,391 LTNKS240

CALL EXIT LINK8247
C END OF TAPIE IPOUT O3LP LTN'(8?2'

*C LrNK8243
511 CONTINUE LINK k244

REA LTNu(R245
C REDPRINTEP DESCRIFfICK - CHAkIINCH HORrZONTtAL,VERTICAL LTNK8246
5 111 RAD (ISIN,I15)IH,IV LIN482'.F
C PRINT A HEADING rO IDENTIFY PRINTED OUTPUT LTNK8248

WRITE (ISOUT,?8) LTNI(82.9
WQ!TE (ISOUT,10) (OFID(J,,J=1,121,(OEtIfl(j),j1,2),(c".ID()t),J=1,1LINK8250

WRITE (ISOUT,12) LTNK9252
WRITE (ISOUT-16) LINK~525

WRITE (ISOUt,21) LINKS255
WRITE (USOUT,22)IH,IV LINK~8256

C LINK8257
CALL PAMI LrNKS258
1 (HCB ,SLDTMP ,TMSO) ,W i.TN18259
2 ,ISIN ,ISOUT ,IrCUT ,NU4qTAP ,SIGMA I LTNK8260

117 RETURN LINK8261
END LINK8262
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SU~RDUrINE ILINK') LINK') I
C LTNK9' ?
C MA*A VEPSION - DESIGNED TO OPERATE WITH THE OTM LINKq 3
C HoGeNORt4ENT JUNE 281971~ LINK') 4

c LINKq 5

C LINKq I
C SECOND HALF OF THE CUTPUT PROCESSOR MAIN CONTROL PROGRAM LINK') 8

C THIS SUPROUTINE IN11TALTZES AND CONTROLS FOR MAP CALCULATIONS LTNK9 9
4 KC LINK') 10

C S'JRROUTINES CALLED - .LINKq 11
C GOC~n LINKq 12
C MIAP LTNK') £3

LINKq 14
~ ~#~~ #W. V ~S~VGLOSSARY 'V"''"~"~LN915

jC LTNK') 16
C SEE THE LIN~i( GLOSSARY LINK') 17

C LINK') 1k

C LTNK9 20
COMMON /SET~f LN92

,fl, ET T (1 IAMI(201) *D'4EAN ODNS ,EXPO 1LINK9 22
2DTTIO(20019IDISTR ,IEyEr ~ IRTSE vISTN ,ISDUT ,LINK9 23
3NfOSTQ TT I( 2 0 0 ,SD ,SSAM ,TME .TtlPt ,LINK') 24
4TMP2 ,T2M ,u ,VpR 9 ,HRURST ,LINK9 25

5SCLlHR ,NHOOO ,ZV(23I0) ,VXf200) ,VY(200 ~ LINKq 26
COMMON IPARIJAT' LINK') 27
1x(goo) ,Y(500) ,ZOUT(r>90) ,SXOT(500) ,SYOT(500) ,ROUT(500) ,LINK9 25
2PS(s00) ,FMAS4500) ,KTR(500) ,F ,GAMA , s Sf ,LTNK9) 29
3ASO .SINA ,COSA ,WFMAS(?001,YPRMU ,YPRKL ,LINK9 30
4.T(560) LINK') 31
CAnPION /PUNDAT/ LINi(9 32
INIJ HNE ,NPEO IIzCTR ,NXMAP tLINK') 33
2r1 ,T2 HMAPRUN ,TG7 ,IP JCtis) ,LTNK9) 34
I TC (18) ,NYMAP ,NTASo( ,NORD ,XGZ 9YGZ LINi9 35
COMMON f14ApcAr/ LTNK9 36
10MAPC15000',QCtIT ,CUTMIAP DOGX 9OGY ,ELTAX ,LTNK9 37
2Xt4AX ,XMIN IY1AX ,YMIN ,FSUM ,RUFSAM4 LINK9) 3Z
3X1 ,X2 ,MPTAPE ,ZDEP LINK') 39

COMMON 1CONnhTf LINK') 40

ITPOUT ,JPOIJT ,0KDOUT ,KTAPE ,LTAPE "~ARRAY ,LINKq 41
2NMAP 'X cE 0 ,TP ,IV LINK') 42

CnMMON/OUTPUT/ LINK') 43
1 FISNUM FVP f2081 ,FW ,ITAB ,JGO LINK') 44
2 ,MASrHN ,PSIZE f200' ,FMASSt200) ,PACT12001 LINK') 45
CO"MONIDECAYI LINK') 46
I IGO ,JO ,KDOS ,TENTER LINK') 4?
2 ,1EXIT ,TIP~E LINK') 45

C LINK') 49)
C VVVV#VIVV$V .VV;,..######,#,#9S,#4SLINK9 50

IC LINK') 51
i FOPU4AT(12A6) LINK') 52
2 FORMAT (1/15X,23HSUP¶ OF MAP' OROINATES E13.6 I LINi(9 53
3 FOQMAT(jHjl1//54X,!lH' V v w v 5 LINK') 54
4 F09MAT (1115X,23)4GQCWZ!0 ROUGHNESS FACTOR F10.3,IOX,15HALTITUOE OF L:NK9 55

1GZ P10.3) LINK') 56
9 FORMAT(1'F10*3) LINK') 5?

15 FORMAT(16t4l LINK') 58

51.



17 FOPMB.T(32'i OUTPUT PPOCESSIN:; IS COMPLETED.) LINK9 59
23 FOP?4AT(lHlf/f39X2rH#*$* OUTPUT PROCESSOR TAEj(I5,6H *4*) LINK9 60
24 FOPMAT(I/f/5X25HGRI0 LIM~TS AND IN1'ERVALSf18)X4HXMIN10X4HXMAX10X4HYL1TNK9 61

tMINl0X4HYIIAX1DXHDEETA XICX7HDELTA Y/15XFi0.0,3sXFlO.O,4XF1O.,o,4XF1L1Ns(9 62
20.0,5XFl0.1,5XFlGO*1- LINK9 63

SFORMAT(//15X71ItTHE CONTROL VARIABLE ARRAY, JC(i), HAS BEEN GIVEN TLTNK9 64.
JHE FOLLOWING VALUFS.li5Xt8I'.I LINK93 65

27 Ff)RMAT(115X32HP4APPEC ON GRID iNTERVALS DGX = 10.it7H OGY=FIO.tLINK9 6f
11 ITNq 67

31 FORM'AT(W1HOINADEGUATr PRINTER EJESCPIPTION. AN UNDISTORTEO MAP CANLINK9 68
INOT BE GUARANTEED. THIS RUN WAS CONTINUED WITH PRINTER OESCRPaISX,LINK9 60
214wT~H=10 AND !V=61 LINK9 70

32 FOQHAT(I4,2F10.1,II.,2F10.3) LTV'Ju9 71
33 FORMAY(?5HOUNACCEPTA8LE REOUEST es.14) LINKQ 72
34 FORMAT(I/J1II/15X,j5I-QEGUEST NUMBER I4/1Ii5X,5HTYPE 14,j.0X5MTl FILINK9 73

10.1plOX15HT2 =F1O.1,1OX,9HMASCHN 1'.f 15X,6HQCUT= #E£2.!;,±oX,8HLINK9 F4.
2CUTMAP= vE12s5) LINKq 75

35 FORMAI(I5) LINK9 76
C LINK9 77
C $jj(978
C * 79
C LTNt(9 80

DIMENSION ontl?60) LINK9 81
DATA PQOGRM 16H LINK9! LTNK9 32
LOGICAL Jfl,KlosgIGO LTNIC9 83

C LINK9 84.
IGO=.TRUE. LTNK(9 85
NUL=O LINK9 86
FSUM=0.0 LINK9 87

119 IF(FSUM)16301,liq1jfEoi LINK9 88
1601 WRTrE(ISOUr,21 FSUM LINK9 99

FSU'4=o.0 LINi(9 90
C LINK9 91
Cl19l READ LIMIT1S ON AREA CF INTEREST LIN'K9 92
1191 READ(ISIN,9)Xt9AX,XNIN,YI9AX,YM'INOGXOGY,GRLJFF LIH'(9 93

IF(GRUFF) 1602, £602,1603 LTNK9 94.
1602 GRUFF=1.0 LINK9 95
1603 IF(ABS(OGX) + A8S(OGY))12091Z0,121 LINK9 q6
£20 WRITE (ISOUT,lF) LINK,9 9?

REWIND IPOUT L!NK9 98
PRINT 17 LTNK9 99
RETURN LINKIOO

C LINK9101
C READ OTHER SPECIFIC INPUT LI NeC9102

121 READ(ISIN,9)ZDEP LINK9103
READ (ISIN,151(JC(J),J1,18R) LTNKC9104.
NTASK=NTASK+1 LTNK9105
NRQO= LTN'C9106

C LINK9107
C CHECKC PPINTER OESCRIPTICNS LTNK9109

NI=IH*IV LINK(9109
lFINI)601,,601, 122 LINK9110

601 TH=10 LTNeC91I l
IV=6 LTNK9112
WRITE (ISOIJT93i) LtNeC9113

C LI NK?11 4
C iZ2 WPITE A LOCAL HEAtING LINK911S
122 W~RITE fISOUT123)NTASw( LINeC911f6

52



1225 WRITE(ISO'JT#2I. XMINgXt4AXpYMIN,YMA~tDGXPOGY LINt(9117II WOITE (TSOUr,t.) GRIEF ,ZDEP LT NK911 8
WRITE (ISOUT,25) (JC (J1 ýJ1,15) LTNK9119
GO TO 120q LTN<qt20

C L1NK9i21

1211 CONTINUE LINK9122

1209 TF(FSUM)16G4,1219,1E04 LTNKQI.24
S 1~604e WRITE (ISOUTv2) FSUP' LIN.(qI25

C 1214 Q.E~1 A REOtJESt FOR PROCFSSING LTNI(9126
1219 PEAn(ISIN,32)NQE0,T1,T?,MASCHNOCUT,CUTMAP LTN'(9127

IF(MASCHi4.EO,(b.ANO.?ýREO.NE.10)GO TO 1210 LINK9128
:F(MASCHN.CT.TiANO.HASC!*J.LT.162)GO TO 1210 LTN~(912g
CALL EqROR(PROGRM9120q,TSOUT) LTNK~t30IMASCHN=9S LIN~qt32

C CLE4~R OUT tHE O?4AP AIRRAY LTNK9133
C LTN(9134

1210 CLqOT=D.g LINK3135
IF((NREO.Ea.11).OR.(N~rO.E3.t1)) CLQnTl1.E30 LTNi(913f6
no0 q35 TI1,NiAP LTNKq137

935 OMAP(I)=CLROT LINK9t35
MAPRUN=0 LINK(913Q
NRQ=NRO+1 LTNK9140
FSUM 0.0 LIV~q1~l

C LTNK9142j C IS NQEQ AN ACCEPTAqLE PEOUEST LTN~tJ~43
C NO TO 1215 LINK 9I4 4

IPU(iPE0b 1212vt2i2,1213 LTNK(914Sj 1213 IF(NPE0-MXR'EQ)1214,12 4 41215 LINK9146
1?15 WRITE (ISOUT,33)NREC LINK9147

GO TO 1209 LTNK914S
9 C LTNK9149

C MXPEO IS MAXIMUM NUVRER OF CALCULATION CODES ALLOWED FOR IN CALC. LIN(9150
C 1212 NO MORE REQUESTS. FREDARE TO RETURN TO REAfl LOCAL DATA. LINK9151

1212 CONTINUE LTNK9152
GO TO liq LINKqt53

1214 REWIND TPOLIT LTNK9154.
READ(IPOUTI ITST LINt(9155
READ (IPCUT)TST,TSTt TSrTSTTsrTgSt, TS TTTqTrsr~rvTSrtrSrT~ITS T, LINK9156
I STTST LTNi(9157
REAO(IP0UT)tOETIfD(J)qJ=1,12) LINKOIS
QEAO(IPOUT)(OETID(J),J~1,12) LTNK915Q
READlIP0UT) (9ETIO(J),J=1,12) LIN~q160
REAO(IPOUT)OETID(-J)pJ=1,12) LINK9I61
READ(IPOUT)ITTAR LINi(9162
READ(!POUTUODO(J),OcuJ),O(JgJ=1,IrABI LINK9163
READIIPOUT)NAT LTN(9164
READ(IPOUT)(DO(Jt,DfL(J),DDL(J),J=1,,NAiT) LINK9165
IFCNRO-i)122i,1222,1221 LTNK9166

t 221 WRITE (ISOUT-3) LTNK9167
1222 WRITE (ISOUT,34)NR'),NPE0,T1,T2,MASCHN ,OCUTCUTMAP LrNK9168

PUFSAM = SSAMIGQUFF tN~~
JGO=t LI NK9170
FISNUM=FW'1.45E15 1INiC9171
IF(NREO.EQ.15.OP.NREO.EO.16V GO To 1223 LTNK9172
T1=TI14SFC(T1,3,0) LIN,(91?3
T2=TTMSEC(T293901 LINK91TN4
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t223 TIME=T1-TGZ
tENrER=TIME 

tINJ'qi?5TEXIT=T2-TGZ 
LIN~iqjl?

JO)=eTRUE,.I~q7
(T0s=.FALSE.LN97
Go ro LN97

at1 TIA4E=3600.0 
LTNK9181GO TO ?Q 
T(93132 KOnS=.rRUE. 

LTNKc9183GO Toy 78LN98
q3 JGO=2 

LITe(91iSFISNUtd=FISNUM*I.Ef 4  LINK9186
RUFSAM=SSAM TIqSGO to 79 

LINK91S978 JO=.FALSE. 
LrN.(9139Fl'SNM=FlSNU4/3600. 
LIN4Ki91979 CALL PAM2 
LTNK9q19180 CONTINUE 
LI N'(91 9C 
LINK9193.C INITTALIZE FOR PROCESSING 
LTINK91j95no 1705 I=1,ItAR 
11NKj9191705 WFfMA(I FMASS(I)#RUFSAM 
LLTNNKK91199

C801 IF (NQO.GT.1,) GO To 1502 LtNKqi96C21 CONTINuE 
LTNK91j99

1302DTIý~lvLrNKQ2001302 0 T HY I 
L TNK92 01

Rn=2. 0*nISYJIs,)r 
LrNK9?03

OISX=RD*OGY LN90
IFtDIsx-0Gx313 03, IcI., 130'.rK90

t103 OGX=OISX LIN~gqga.1304 DGY=OGX/Rn 
LTNK92O6C 
LTNK920 8C PREPARE TO PROCESS CUIPUT 
LTNK9q208Cw*4 **#CALCULATE NUMRIER CF MAP CORE LOADS BEYOND FIRST LTNK9210140O NYMAP =(YMAX - Yf4IN)/D~y 
LINI9211N Xf4A P= (XflA X..XH~ IN)10C 
LINK9212NT=N"tA.fNYajAP 
LrNK9213rF(NXHAP-Nsri 1503,1503,1402? 
LTNK92141402 NXMAP=NSr 
LtNI(9215X HAP= 4XM ADLI 

K9 1
Vz t XtqAX-XM IN) I IXM A rr DX) 

LINKC9217
NZ=ZZ 

LTNK9213TST=NZ 
LiNC9219IF(ZZ-tStl 1500,1501,1401 
LN921500 IRROq=-1500 
LrNK9221-fGO TO 333 
LTNK9222

C L503 NZ=O 
LINK(9225

C" WOEOO A OELOADS CALCULATION 
LrNK92271401 NOX=NXqAP 
LN92IF(NOX1140391'.039±

4V 
LINK9229

103 IRROR=-1403 
LINK9230

33CALLIERO (PROGRP~,iQDpopysout) 
LINK(9Z31GO TO 1211 
i K9 354K93



1404 OX=NOX LINK9233
rFWLTAX=OX#OGX LrNKq,3i.

r I-INK9235
1502 WqITE (ISOUY,27)DGX,OGY LTNK9Z36

C LINicq23F
X1=XMIN LINK9238
X?=Xi. fIELT AX LTNi(9239

C LINKq?40

C LTNK(9242
t 300 CONTINUE LTNK9243
j 3CI TCTR=0 IT NK92',I,

IFtNZ) 203,204#,207 LINK4?.5
203 IqOOD=-203 LINKq24F

GO TO 333LTNq247

C GOT33 LTNK9245

C THTS IS THE qRANCH FOP A SINGLE CORE LOAD MAP LIN<9240

204 KTAPF=IPOUT LTN'(9251
CALL GOrO LINK9252
REWIND KTAPE LTNKq253

jIFu(NREO.NE.tt).ANI.~,'4REO.NE.131) GO TO 305 LTN<q254

DO0 302 IMAP=1,NMAP LTNK9255

302 a~rA)GElE0 OtIAP(IMAP) =0.0 LTN,(q?56
32CONTINUF LrNK9257

305 CALL MAP LTNK(9258
GO TO 1214A. LINK9259

C LTNe(9260

c THIS IS THE BRANCH FOP A MULTIPLE CORE LOAD MiAP LINK9261
C LINKq262

207 i(TAPF=IPOUt LTNK0263
LTAPE=JPOIJT LINK9264
CALL GC6O LINK(q265
REWIND lKVAPE LTNK9266~
W~IZTE (LTAPE)NUL LIN(9?6?§ IREWIND LTAPE LINK3268
IF((NREONIE.1i).AND.(NPEO.NEol3)) GO TO 308 LTNK'9269
00 306 THAP=i,NMAP LINKq270
IF(O?4AO!P4APi.GE.1.E3G) 014AP(IMAPI =O.0 LTNK9271

306 CONTINUE LrNi(9272
308 CALL MAP LTNK9273

C 022 ID~(4 )EOIIg;;A:;,:.E.1) LINK(9274

Kt APEKPOUT TH HPAPYLTNK9276

LTPJPU LINK(9277.

GLO TO 21) LTNK9278

702 TAPEJ=CPOUT LINK(9281

LTAPE=KPOUT LTNK9283

20 O CTRI209 LINK9295

XI=X2 LINK9289
X2=X1+D0LAX LTNKQ290
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CALL GOGO LI NK9291
REWIND KTAPE LTNK9292IWRITE (LTAPEINUL LI NK9293
REWIND LTAPE LINK9294.
IF((NRE(0.NE.11J.ANO.INRFg.NE.13)) GO TO 220 LINe(q'q5
DO) 215 TMAP=4,NMAP LINK9796
IFIO"AP(I?1AP.GE~i.E30) OMAP(IMftP1=0.0 LTN~(q..97

215 CONTINUE LTNK9298
220 CALL MAP LTNK9?99

GO TO 1211 LINK930C
END LTNv9301
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SURPOJTTINE MPP MAP I
C 26 FEB V67 MAP 2
C T.Wo5CPWENKE rECIJNrCAL OPERATIONS RESEARC14 SR MAP MAP 7

C REVTSEn JUNE 28, 1971 MT. AU'3URN RESFARCH ASSOC o MAP
C FOR USEWITH OTM PqCCUCFD DEPOSTT INCQEP'ENTSMA
c He GNORMENTMA

C q

cMAP 10
COMMON /SETI/ MAP It

ICAY ,OETID(l.2) ,rIAM(20i) ,OMEAN ,DNS ;Expo ,MAP 12
20TTTD(2P01,IOTSTR ,IFXEC ,IRISE tIsIN ,ISOUT ,MAP 13
3NOSTR ,TID(200) ,Su , SSAP' ,ME ,TmPl ,MAP 14
4TMP2 ,T2M ,U VVPR ,w ,HBURST ,MAP 15
5SCLDHR ,NHOOO ,ZV(200) gVX(2fl; ,VY1200) MAP 16

CJMMCN fRUNOATl MAP 17
1NIJ ,NE 9 NREfl 'NZ 9II-rR ,NXMAP ,P4ap I
2Ti , T2 ,MAPRUN ,TGZ TIP tJCic (I,1MAP 19
31C(t8) ,NY'IAP hNTAS( ,NORD ,XGZ ,YGZ MAP 20
COMMON /MAPDAT/ MAP 21
10MAIP(15O00),QCUT ,CUT4IAP DOGX 90GY ,DELTAX ,mAF 2?

?XMAX ,X41N ,YMAX ,YMIN ,FSUM ,RUFSAM ,MAP 23
3y1 ,X2 MfPTAPE ,71]FP MAP 24
COMMONfOUTPUT/ MAP 25
1 FISNUM ,FP f200) ,FW ,ITAB ,JGO MAP 26
2 ,MASCHN ,PSIZE (200) ,FMASS(200) ,PACT(200) MAP ?7

cMAP 28
C ~NP 29

CMAP 30
DIMENSION JtIAP(20) MAP 31
INTEGER BLAN< MAP 32IDIMENSION FMTEXP(21),FPTPUJT(211 map 33
DATA f-MTEXP(1),FMITRUT(1),FMTEXP(21),FMTPUT(21),8LANK(,FMTAF"TF, MAP 34
1 FMTI/6HU:'X, ,6F15X, ,6H) f6H) ,6H ,6HA6 , MAP 35
2 6HP6.3 96H16 /,DOTfPP4 f MAP 36

C MAP 3?
DATA BITLUM,INC,LRE%/ 6HMJLTTIB,19,OI MAP 3t

r MAP 31?

cMAP 41
1 FORMAT(1HI95HSTRIPI~l MAP 42
2 FOPMAT(fiX,1.9161 MAP 4#3
3 FORMAT(15X21HTWO-LINE E FORMAT MAP) MAP 44
4 FORMAT(5X,19F6.3) MAP 45
5 FORMAT(iSX26HTWO-LINE F11.3 FORMAT MAP.) MAP 46
6 FORMAT(1bH8DTSPLAY PETHOD 14*,33H IS NOT AVAILABLE. USED METHOD 1.)MAP 47
? FORMAT(f/15X,28HTHE OUTPUT PRESENTATION IS A) MAP 48
8 FORMAT(ff15X,25HTHE QUANTIrY PRESENTED IS) MAP 49
9 FOOMAT(15X,43HA COUNT OF CONTRIBUTING DEPOSIT INCREMENI-S.) MrP 50
10 FORMAT(15X 942MEXPOSLRE PATF NORMALIZED TO TIME H+1 HOUR.) MAP 51
11 FORMAT(15X,24HEXPOSURE PATE AT TIME H4F1O.1,9H SECONI)S.) MAP 52
12 FOq"AT(15X,36HEXPOSURE ACCUMULATED BETWEEN TIME H+FIO.1,?2H SECONOMAP 53

IS AND INFINITY.) MAP 54
k 1.3 FORMAT(15X,36HEXPOSLRE ACCUMULATE1 4ETWEEN TIME H.FiO0.1Iv2H AND TIMAP ~5

iME H4FIO.1,BH SECONCS.) MAP 56
14 FOOMAT115X,60'HTOTAL MASS DER UNIT AREA OF CONTRIBUTING DEPOSIT INCMAP 5?

IREHfENTS.) MAP 58
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15 FORtATt15XI.3IMASS PER UNIT AREA OEPOSITEO BETWEEN TIMES F1O.115H MAP 59
IAND F10.1,994 SECONflS.) MAP 60

16 FOPIAT(/tXF?.09,3X,2(IOX,5H""',*F12.0,3X) ,20X,5H""',tI) MAP 61
17 FORMA!1i5X,4tHASSUMES ALL PARTICLES ARE GROUNDED BY T1.*) MAP 62

15 F~MA(1~qTHCTVI.YAT TIME F10.11914 COJE TO MASS CHAIN T41 MAP 63
L9 FORMAT(15X,26HMULTIFLE eURS? BINARY TAPE) AP 6

20i FOPMAT(15X.3tHGROUNt' ZERO IS LOCATED AT X = Pi0.195H p Y =FiD.IMAP 65

?I FORMAT(lH1,*.iXq36HY-COORDINATE SCALES FOR SIDES OF MA1PflHO) MAP 67
22 F0*MV'AI/1XF13,0,A2XF13.01 AP 6
21 FOR'- (15X,'.6HTIME (SECONDS) OF ONSET OF FALLOUT DEPOSITION.1 MAP 69
24 F0RMA.(i5X,5OQHTIME (SECONDS) OF CESSATION OF FALLOUT DEPOSITION,) MAP 70
25, FOPMAT(iSXSOHDIAMETEP (MICRONS) OF SMALLEST DEPOSITED PARTICLE.) MAP 71
26 FOOMAT(iSX,49HOIAMETER (MICRONS) OF LARGEST DEPOSITEn PARTICLE.) MAP 72
2f FORMAT(ISX,58I4MASS CEPOSITED (4GM/M*"21 BY PARTICLES IN THE SIZE R1MAP 73

IAN(E ,E12.594H TO 9E12.59 914 MICRONS.1 MAP 74
25 FORMAT'c5X,??HH4I HCUP NORMALIZEDO EXPOSURE RATE RESULTING FROM PARMAP 75

ITICLES IN THE SIZE FANGE 9E12.594H TO 9E12.5,99H MICRONS.) MAP 76

29 FORMATti5X,28HUNITS APE ROENTGEN4S PER HOUR) MAP if
10 FORMAT(ISXI9HUNITS APE QOENTGENS) MAP 78

31 FORMAT(iSX,1SHUNTTS AR GI*2 MAP 7
32 FORMAT(15X,2tHUNITS ARE rURIESIM"'21MP n

CMAP 51
C $AP 82
C ~,....,.s~8
C9 9  IF(MAPqUN) 101,100,101 MAP 85

100 DO i000 r=2.20 MAP 56
FMTEXP(I)=BLANi( MAP 87

1000 FMTRUT(I1=BLA4Kd MAP 58
"VTNC=5.0*OGX MAP 89
XCOORD=XMIN.OGX MAP 90
VTNC=INC MAP 91
XC INC=VINC'UGX MAP 92

KL~i MAP 93
NX=NXMAP MAP 94

C LEFT IS USED3 HERE AS A TEMPORARY STORAGE MAP 95
4ILEFT= (XMAX-Xi) /DGX MAP 96

C PRINT MAP TITLE MAP 9?
WRITE (ISOUT,?) MAP n

C SELECT APPROPRIATE CISPLAY OPTION CODE MAP- 91'
rF(JC(1))t4?,14?,131l MAP 100

131 IF(JC(11-61i32,132,1'%7 MAP 3401
130 JC(i)=1 MAP 102
132 Nl=JC(t) MAP 103

GO TO fi1q41,12,143,144,1h5,146),Nl MAP 104
141 ASSIGN 150 TO N2 MAP 105

WRITE (ISOUTv31 MAP 106
GO TO 102 MAP 10?

142 ASSIGN 151 TO N2 MAP 108
WRITE (ISOUT151 MAP 109

jGO TO 102 MAP 110
1 4Z WRITE(ISOIJT,19) MAP ill

ASSIGN 301 TO N2 MAP 112
IF(LREW*NE.0I GO TO 14.31 MAP 113,
LREW1l MAP 1i4
REWIND MBTAPE MAP 115

14.31 WRITE (I4BTAPE)BITLUtP MAP 1ie
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WRITE(MBTAP.)XMINXtXAXYMTNYMAXDGXOGY MAP 117
GO TO 102 MAP liR

C MAP 119
Cs's ' 's CODE INSERTION POINTS A 12O
14' CONTINUE MAP 121
t45 CONTTNUE MAP 1£22
146 CONTINUE MAP 123

s CODE INSERTION POINTS ********4***##,#V,#.###MAP 124

C MAP 12S
1t7 WRITE (ISOUT96)Ni MAP 126

GO TO 130 MAP 1?t
101 KKL=I MAP 12e

NX=NXMAP MAP 129
C LEFT IS USED HERE AS A TrMPORARY STORAGE MAP 110

LEFT-(XMAX-Xi),fDrx MAP 131
GO TO 1102 MAP 132

C 1G2 PRINT ORDINATE DESCRIPTION MAP 133
C MAP 134

10? WRITE (ISOUT9,) MAP 135
GO TO t161tt62,163,164,155,166,167116,1.59,•7•,172,17tTl71. 75,176MAP 136
£,1t1T, 15£q,1}T0, 17 ,NPEO MAP 137

161 WRITE (ISnUT,91 MAP 138
GO TO 170 MAP 13.

£62 WRITE (TSOUT,10) MAP 1.0
WRITF (ISOUT,2ql MAP 1t1
GO TO 170 MAP 142

163 WRITE tISOUT,11)T.. MAP 143
WRITE (ISOUT,2q) MAP 14'
GO TO 170 MAP 145

164 WRITE (ISOUT12)1TI MAP 146
WRITE (ISOUT,301 MAP 1.7
GO TO 170 MAP t48

165 WRITE (ISOUT,13)TIT2 MAP 119
WRITE (ISOUT,301 MAP 150
GO TO 170 MAP 151

166 WRITE (ISOUT,14) MAP 152
WRITE (ISOUT,31) MAP 153
GO TO 170 MAP 154

167 WRITE tISOUT 15)T1,T2 MAP 155
WRITE (ISOUT,31) MAP 156
GO TO 110 MAP 157

168 WRITE ITSOUTJt3)T1,T2 MAP t58
WRITC (ISOUT,30) MAP 159
WRITE [ (ISOUI e~lT MAP 160
GO TO 170 MAP 161

169 WRITE (ISOUT, 12VT7 MAP 160
WRIYfE (TSOUT, 301 MAP t63
WRITE (ISOUT,17) MAP 16'4
GO TO 170 MAP 165

171 WRITE tISOUT,16)TItASCHN MAP 166
WRITE (ISOUT,32) MAP 167
WRITE ( ISOUTll MAP 168
GO TO 170 MAP 169

172 WRITE (ISOUT,23) MAP 17o
GO TO 170 MAP 171

£73 WRITE (ISOUT,24) MAP 172
GO TO £r9 MAP 173

174 WRITE (ISOUTt251 MAP 174.
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MAP 175

V) TO 170 MAP 176

175 WRITE (ISOUt,261 MAP '7?

GO TO 170 MAP 178

176 WRITE (ISOUT,271 TMAT2P t79

GO TO t70 MAP t80

177 WRITE (ISOUT,281 TlT2 MAP t80

WRITE (ISOUT,2q) MAP 182

GO TO M70 
MAP 153

C....*$P,•,•US$• CODE INSERTION POINTS , 184
MAP 186

178 CONTINUE 
MAP 185

17q CONTINUEMA 
18

CODE INSERTION POINTS 187
C MAP 188

170 WRITE (ISOUT920) XGZYG7 MAP 190

180 ITFJC(I?.EO.3) GO TC 1702 MAP 190

C 
MAP 191

MAP 19;4C PRINT A PAIR OF PASTE-ON Y SCALES HERE

WRITE (ISOUT,9 IC) MAP 290

yy=yMTN+DGYFLOA T 2N0MA2 MAP 192

DO 1791 3=1 NYMAP MAP 296

WRITE (ISONTC22)YYVY 
MAP 20%

1701 YY=YY-DGY 
MAP 2q0

1-02 IF(LEFT-Is TiP•21i122,M 022 MAP 298

1021 NX=LEFt 
MAP 199

1022 ME=NX/(GNCO 
MAP 210

M=Mh÷ T MAP 201

C LEFT IS USED HERE AS TPE NUMRER OF PRINT COLUMNS IN THE LAST MAP 202

C PRINTER STRIP 
MAP 203

LEFT=NX-E (IStNC) 
MAP 201

IF (LEFT,NEAX) GO TC 2023 MAP 205

M = 1TM 
MAP 206

L FT = INC 
.MAP 201

C STRIPS 
MAP 208

2023 00 110 TSTrp:ItM 
MAP 209

NAPRUJN=MAPPUN• 1 MAP 210

IF (JC(1].E0.3) GO TO 1023 MAP 2i2

£03 INCIC-1MAP 
212

XC2=XCOODO-TIN C MAP 223

XC3=XC2oNTINC 
MAP 223

WRITE INsoUTC 
MAP 214

WRITE (ISOUTA16 XCOCRDYXC2 AP XCN MAP 215
1023 KL:-'KKL#4NYMAP-il*NXPAP 

SAP 216

C F(MSTRIP-M)103,104q103 
MAP 217

C ROWSMAP 
2261

104 K 2NC=LEFT-1 
MAP 219

VLEFT=LEFT 
MAP ;M2

xcKN=VLEFTNOGX 
MAP 220

GO TO 1031 
MAP 221

103 KrNC='LNC-i 
MAP 222

XCrN=XCINC 
MAP 223

1031 CONTINUE 
MAP 224

KLINK = K6NC0PIFIJCft).EO.I) WRITE(MOTAPEINYMAPKLTNK 14AP 22T

c MAP 226
CMAP 229

00 200 J=I9NY"AP MAP 230

KH=L÷KNCMAP 231
KOC=0 MAP 232
00 201 K,=KLKH

60

,,i



IFIOMAP(K).LT.CUTMAP)O$AP(K)=0.O MAP 233
201 FSUM=FSUM+OMAP(Kl MA~P 234

c MA 235
C NUM. ýRS WITHIN ROW4Z MAP 236

DO 300 K=<LvKH MAP ?37
KnC=K)C~lMAP 239

C TRANSFER TO CODE FOR SELECTEO PRESENTATIONMA 23
GO TO NZ,(150,15lt30l) MAP 240

C MA0P 241
C 1513 CODE FOR POWIFR OF TEN DISPLAY MAP 242
150 IF(OMAP(KfliO5,106,i07 MAP 243
105 ASSIGN 121 TO N*3 MAP 245

OMAP(K)=-OMAP(K)MA 24
GO TO aoq MAP 246

107 ASSIGN 300 TO N3 MAP 247
109 H = ALOG10(0MAP(K)) MAP ?48

Hl=AMOa(H, 1.0)MA 4
JMAP(KflC)=lH-L4 MAP 250
IF(JMAP(KC),F0.0) JitAP(Knfci)0 MuP 251
FMTEXP(KOCO-il FMTI MAP 252
FMTRUT(9(DC-1) FMTF MAP 253
IF (JMAP(KDCI.NE.O)Co0 TO 1090 MAP 254
JMAP(i(1CI=D A 5

iooFMTEXPlKDP,+l) = FMTA MAP 2536

l~q0OMAPK) =10*0*HlMAP 257
IF(OAP()-q~qq)1l~tl~q09lMAP 268

1091OMA(K)=hA~K~l'0.0MAP 275

JHAPKOC=JMA(KD)41MAP 2760

FMTEXP(K!JC+i) =FMTA MAP 271
300 COTINUE5 MAP 261
106 EIOU, 3 tJMP(ODi,(DC MAP 28?
WRITE(KISOUT4 )(MP()KK, MAP 283

301 WRTEX (MBTAPE) IOMTAFKL, MAP 285
200 U(DCi =L=KLNXMA MAP 266

I Ji)E3)GO TO 110 MAP 28?
W1RIOTE N3(3SOUt,1)XCRCX3 MAP 268

C XCOORD=XCIGNOF MAPC-XCINAT MAP 289

£1 MK=K.N AP 270

C 156OEFP1i-IE l. IPA A 7

151 JMPKC=MA - . MAP -274



li ETURN MAP 29111 ETUN MAP 292

62



SUPROUTINE PCHECK PC I

C PCHEK 2
C THIS SUPROUTTRE DETERMINES THE TYPE OF MAP REaUE'TE0 ANn PrHFK -
C IT INITIALIZES FOR THIS MAP* FOR EACH PARTICLi IN THE D4TA RLOCK PCHE<K
C IT CC'PUTES THE ACUNC.GIES OF ITS CONTRIBUTIOM ELLIPSE AND PCHE S
C IT LARELS IT 4CCORITMG TO WHETHER IT WILL CONTRI.UTE TO PrHFK E
c SUBSEOUENT KAP COPE LOADS OR NOT. IF A PAQTICLE CONTRIBUTES TO PCHEK 7
C THE CURRENT MAP COq'" LOAD p SURROUTINE CALC: IS CALLED. Pt.HFK 8
C PCHEV *
C H.r,,NORMENT JUNF 2111171 PC,'EK 10
C PrpiFK i1ii ~~ GLOCSARY ****4449PC EV 12c PrHEK 1 3

C KTR(IPI INOICAIES WHETHER OR NOT THE PARTICLE IS TO nE PCHFK 14
C CONSIrJEREO IN SUZSEQUENT hAP CUqE LOADS - - PCHFK 1is

C 0 - CONSIDER PAR,'UCLE SUPSEOUENTLY PCHEK 16
C I1- REJEIT PAOOTICLE FOI FURTHER USA PASFHFK 17
C YvoQ'CU UPPER Y COORDINATE LIMIT FOR PARTICLE CONTRIBUTION PCHEK 1P
C XPCMU UPPOIR F CTCQINATE LIMIT FOR PARTNCLE CONTRISUTTON PCHrK 19
C XPTL LOWER X COORDINATE LIMIT FOA PATTICLE CONTRIOUTLTON PCHEK 2n
C YGRML LOWER Y COFRAINTE LIMIT FOR PARTIC H PCHEIf 21
C ASO SNUARE CF SEME-AXIS A OF THE PARTICLE CONTS1BUTION PCHEK 22
C LIMITT ELLIPSE OCHC*K 23

C eSo SQUARI. OF TEMI-AxIS n OF THE PARTICLE CONTRIBUTION PCHE.< 3
c LIMIT ELLTP'SE PCHEK 25

NC LNA SIN COUT O RIENTATION ANGLF OF THF A AXIS OF PCHEK 26SC THE PARTICLE CONTRIBUTION LIMIT ELLIPSE P(%HEK 27

C COSA COSINE OF THE ORIENTATION ANGLE OF THE A AXIS OF PCHFK 23
C THE PAETTCLE SONTRIBUTEON LIMIT ELLIPSE PCHEK 23
C GAMA LOG(LASE E) OF THE RATIO OF THE GAUSSIAN PARTICLE PCHEK 30
C CONTRIFUTION DIST911UTION MODE VALUE TO QCUT PCHEK( 34C NE COUNT CF AVAILAgLE PARTICLE STORA.GE LnCATIONS IN PCHEK 32
C CORE. THIS TS THE NUN4AR OF PARTICLES REJECTED PCHEK 33

S C IN PCHECK, PCHEK 34
C NIJ A BLOCK COUNT OF DATA STORED ON TAPE AND/OR IN CORP PCHEK 35
C F ,AGNITUDEfIEC INTEGRATED VALUE) OF A PARTICLE PCHEK 36
C PROPERTY TO BE .ISTRI9UTED ON THE MAP PCHEK 37
c PCHEK 38
c ALSO SEE LINKH GLOSSVARY PCHEK 49
C PCHEK 40

5 PCHEK 52
COMMON /SETIf PCHEK 53
ICAY gnETID121 9,DIA4(2011 DMEAN DNS ,EXPO PCHEK 54

2DTTTD(20O),InISTR ;IEXEC 9IRISE 9ISTN ,ISOUT P(-HEK 45
3NOSTR 9T10(2001 9SID ,SSAM JTHE 9TMPl ,rC-CHEK 46

4TMP, T2M AU N VPR 9TGZ HRURST JPCHEK 57
5SCLDHB tNHODO ZVNTDS) ,VXN2OR XVYZO ,YZ PCHEK 58COMMON fPARDAT/ PCHEK 49

MX500) 'Y(;OOl •ZOUTtSOD) tSXOT(5001 •SYOT(500) Rt)UT(500) 9PCHEK 50
ZPS(O001 •F4IAS(500) •KTR(S;OC) , F 9 GANA I RSO , PC HEK 51
3AS] •SINA •COSA WHFMAS(200),•YPR"U 9YPRML PCHEK 52
4T(500) PCHFK 53

COMMON /IUNOAT/ PCHEK 58
NIJ 9NE •NREQ ,NZ TCTR 6NXMAP PCHEK 552T1 9T2 MAPRUN qTGZ 'IP ,JC (Iel q PHEK 56

31C(18) NY14AP •NTASK 9,NORD JIXGZ •YG7 PCHEK 57
COMMON /MAPDAT/ PCHEK s8
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1OMAPV1500O),flCUT :CUTMAP o,-.GX ODGY 90-LTAX ,PCHEK '59
2X14AX ,XMIN 1,YMAX ,YMIN ,FSU"q ,RUrSfM ,PCHFK 60
3XI vX2 ,MBTAPE ,Z0EP PCHFI( 61
CO MMON /OEC AY/~ PCHE.C 62

1 IGO inf ,eKDOS ,TENTER PCHEK 63
2 ,TE(IT ,TIF'E PCI4EK 64

COMMONfOUTPUT/ P(rHE, 65
£ FTKU'I ,FP (2001 ,FW ,trTAR JGO PC'4EK E66
2 ,MASCHN ,PSIZE (2031 ,FMASSa(200) ,PACIT(200) P'I4FK( 6?

PCHFK 68
C 6~9*~#Q~P#$~"C4<f9

C DCHEK 70
210 FORMAT (5,40FORMULAI6167F IS UNAVAILARLE. COMPUTATION WAS CONTTNUFn) PCHFK 71

IFOR A QEOIJEST OF TYPE 6.) PCHEK 72
C PCI4FK T~3
C 7*,

DATA PROGRM/6HPCHECK/ PC lFK 75
NE =0 PCHFi( 76
IF(IEXEC.EQ.1) J 1PCI4EK 77
IFXEC =0 PC HTK 75
no r'? iP=1,Nti PCHE.( 79

C PCHFK 11C
C DETERMINE IF THE DEFosIT !NCCCMENT IS GROUNJDED PrHEU( 51
C PCHFK 82

IF((7OUT(IO))-?fEP).Li.10.0) GO TO 75 0CHrK V
KTP(TIPl PCHEK 84
GO TO 777 PCHEK R5

75 GO TO1112131415L61?1?12£2121!£41516PC14EK 86

C PCHE.( 88
C 101 COUNT OF GROUNDET) WAFERS PCHFK 89

101 F=FMAS(IPI PC 14.4< 90
NORDIl PCHEK 91
GO TO 100 PCHEK 92

C PCHEK 93
C 103 BOSE RATE Ar TIME I-+ri SECONDS PCHEK 94

-- 103 IF(T(IP) -Tt)102q,102,T7? PCHEi( 95
C PCHEK 96
C 104 DOSE ACCUMULATED F9CM TIME H+TI SECONDS TO INFINITY PCH~i( 9?
104' 1 IF (T (IP) -fI I t10,110!v I10 42 PCHEK 98
104.1 TENTEP=T1 -TGZ PCHJEK 99

GO TO 130 PCHEKIOO
1042 TENTEQ=T(IP) -TGZ PCHFKi01

GO TO 130 PCHE,(102
C PCHEK1O3
C 105 ')OSE ACCUMULATED FROM TIME H4T1 TO TIMF H+T2 SECONDS PCHEK~104

10 IF(T(IP)-T2)t951,??7h777 PCHEKIO5
1051 IF(TIPI-TI)153,1053,1052 PCHEK(106
1052 TENTER=T(IPI-rGz PCH~EK107

GO TO 130 PCHEK108
1053 TENTER=T1 -TGZ PC HEiKi 0q

GO TO 130 PCI4EK11O
C PCHEK111
C 106 TOTAL PARTICLE ?4ASS DEPOSITED PCH4EK112
106 F=F"AS(IP) PCHE~iIi3

NOQO=2 PCHEK11 4
GO TO 100 PCHEKIIS

C PCHEK116
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C 107 TOTAL PARTICLE MASS DEPOSITED BETWEEN TIMES Ti AND T2 SECONDS PCHFe(I17
t 0? IF(T(IF)-T2)171,777,777 PC HE KI 8
1071 TF(T(IP)-TI)77T,777,106 PCHEK119
130 CALL PA"2 DCHEK1 20

C PC IFEK121
C 102 FINn IND~EX CF PARTICLE SI7E CLASS PC1'Ei122

102~D( NOD2HEK 123
IF(N7*NE.01 GO TO 1020 PrfFK124.

1022 .1.1(SItiPSZ(J)L. 1.OE-2) GO TO 132 OCHEK125
J=J~lPnHEK126

IF(J.LE.ITARI GO TO t.022 PC 4K 127
CALL FRPOq(PROGRM ~-102,ISOUT) pnpFK125

1020 JTAS=TTA8..1 PrHF<(12q
On 131 J=iIrA93 PCHEK130
K=JTAP-J Pr HE.C131
IFo0ACrK).GE.PS(IPv)ro TO 1023 PCHEKI-32

131 CONTINUE PC14EK133
CALL ERPOR(PROGRH4,131,ISflI1)I PCHEK134
GO TO 777 0HE#(1l5

C PC HE K136
1023 J=IC PCHEK137
132 IF(NREO.E'Q.4) Go TO 133 PCtHFKt38

F=FP( J )*FMAS(TP~rlFMAF( J C4K3
GO TO 109 P HFK 1 '0

133 F=FP( ,J )'FMAS1IP)fFt'ASS( J )i'RtJFSAM PCHFKI4i
GO To 100 P HE i( 1.2

C PC HF K143
C 2.12 TIME OF ARRIVAL PC4K4

112 F=FMAS(IP) PCHAEK145
N000=3 PCHEK146
GO TO 100 PCHE(1'.7

C PCHEK148
113 TIME ClF CESSLLTTON PCHEK1.4q
'13 F=F?4ASfIP) PCHEKI50

NORn=4 PCHEKI151
GO TO 100 PC HE K152

C PCHEK153
C 114 SMALLEST PARTICLE SIZE PC HEK(154

114. F=FMAS(IP) PCHEKiS5
NORD=5 PC HEK(156
GO TO 100 PCHEK157

C PCHE~15 8
C115 LARGEST PARTICLE SIZE PCPFtK159t1 =9A(P PCHIEK160

NORD=6 PC HE KI1
GO To 100 PC HEK162

C PC HEK( 163
C 116 MASS FROM PARTICLES IN THE SIZE RANGE 11 To T2 MICRONS* PCHEK164.
116 IF(PS(IF).GE.T1.AND.PS(IP!.LE.T2)I rO TO 106 PCHEK(1S5

GO TO 77? PCHEK166

GO TOCHEK167(i?
C1I? H+I HR NORMALIZED f3CSE RATE RESULTING FROM PARTICLES IN THE SIZE PCHEK168
c RANGE TI TO T2 "ICRCN4S PCHEKI6q

It FPIP.ET*~)F(P)Lo2 OT 0 C`K?



109 CONTINUE PCHCK175
110 CONTINUE rE1f
tit CONTINUE Pfr HE Ki?7

C9#~P~#4#~#~9S$W9CODE INSERTION VOINTS
C, PC HE ýKj 1q
120 CONTITNUE PCHEK110

WRITE (TSOLIT,210)NREC PCHE(181

Cg

C PC HF~<19

IFFL.CTCOT 7 PC HF K192
C GAHATr A" A NDG DETE~RMINEISTHE IMIocTING CORDINTESF3TH PCHEK189

IF(GAPICA.LT.0.0) GO TOC 200PS PCFEH190
CCACS~OTIi PCHEK(lqS
SINA=SINROUT) Go ToP) 7 PCHFK192
GASO= A.OGAMA*SXOT(TP)/SOPP/CT/ae?51 PCHE,(193

RSO'=C2OGARASYOT(IP)# PrHEK195

ASO=U2Y(IP)MA*SXOfT(ASIP IN"2*RS'CSA2 PCHEK197
YPPML= 2.0*GA4A* -YT(PRM2 prHEK2O 0

C PM=(P DOE THE ART ASE CNTINAUTE +o 9STHE MAPwITINIS ET PCHEKtO2
C P#4 ( = AXIS *LIMTS -YP PCHEK200

C PCHFK2O'.
C DOESTHE PRTy'ICL CTRB TO £YN'.P LTHE MAP GOHI ITS VE05 CA PCH4EK202

C0 (7TAXIS) LMTS PCHE<203
NEC~ PCHFK204
IYPM*eYN+ G.N.PL.TYA)GO TO 205 PCHEK20 8

205 XPQMUP= XI).SR(S'OS" S'IA2 PCHEK206
C EN~ PC HEK(210
C GOE THE PATCECNQIUINLECOPEYFYO0TELF PCHEK208

C0 XOUNOP X(F THI-SORNAP *CORE LOA +- S~-N*2 PC HEK(212
C ~PC HEK2 13

IFDOESTHEUPATXICL CNTIUXONLE OOPETL TOR THELEF PrHFK211
C RUND O THIS MAP CR LA -PU PC HEK(212

C PCHEK213
C DOESTHE PAT.ICLEX CONTIUIoN LI200ETL EOD H IH PCHEK(214
C PM =ONR OF XTISAP CR LA -PM PrHEK215

C PCHEK(216

C RONR OFXPI4.THIS GOP TOR 220 D PCHEK218

KTRIIP)=0 PCHEK221
GO TO 17F PCHIEK222

C PCHEK223

220 IF(XPRNUGT.X2) GO TO 230 PCHFf<226
KTR(IPI)1 PC HEK227
NE=NE.1 PC HEK(228
G-OTO 2kC PC HE K229

230 KTRfIP)=O PCHFlK230
*2t.0 CALL CALC PCHEK(231

777 CONTINUE PCHEK232
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C PC.HEK233
RETUPN PCHEK234 !

C PCHEK235
END PCHEK236 I
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SUqPOUTINE POMIP POMP I
C PDM4 ?
C THIS SUPROUTINE SORTS OUT THOSE PARTICLES THAT WILL CONTRIBUTE POMP 7
C TO SUBSEQUENT MAP CCRE LOADS, AND DUMPS THEM ON TO T'.E FOR PDOP 4
C TEMPORARY STORAGE PnMP 5
C PDfO f

C H.GNORQENT JUNF 28,1971 PriMP 7
C POMP 8

~~ GLOSSARY ~ .rtP q
C prmP 10
C JL COUNT CF PAPTICLES MOVED FROM UPPER TO LOWER CORE PflMP It

c (JL.LC.KP) POMP 12
C JP COUNT CF AVAILARLE PARTICLE STORAGE LOCATIONS cASSFO POMP 13
C IN THE PARTICLE CORE STORAGE BLOCK SORT POMP 14
C (JPLENEANc),JPLEKPI POMP 15
C Kp NUMBER OF PAPTICLES IN CORF. THAT ARE TO BE JUMPED PnMP 16
C ONTO TAPF POMP 17
C (AP=NIJ-NEI POMP 18
C NE COUNT CF AVAILABLE PARTICLE STORAGE LOCATIONS TN POMP 1q
C CORE. THIS IS THF NUMBER OF PARTICLES REJECTEC PnMP 20
C IN PCHECK. Pr1MP 21
C NTJ A BLOCK COUNT OF DATA STORED ON TAPE ANDIOR IN COOF POMP 22
C POMP 23
C ALSO SEE LINKB GLOSSAPY POMP 24
C PoHP 25
C F 26

C POMP 2F
COMMON ISETI/ POMP 28

ICAY ,OETIO(I2) ,OIAM(2011 , MEAN toNS ,EXPO ,PDMP 29
2DITID(200),IOISTP ,IEXEC ,TRISE ,ISIN ,ISOUT ,PnM0 30
3NOSTR ,TIO(2001 ,SC ,SSAM TF., ,TMPI ,PDMP 31
*TMP? tT?.M fU ,VOq 'W ,HBURST ,POMP 32
SSCLDHB ,NHOOO vZV(2001) VX(2001 ,VY(200) POMP 33

COMMON /PAPOAT/ POMP 34
iXfSOO) lY(500) ,ZOUT(500) ,SXOT(5001 ,SYOT(5001 ,ROUT(5001 ,PDMP 35
2PS(500) tFMAS(5001 ,KTq(5001 , F , GAMA I qSQ ,PltMP 36
3ASQ ,SINA 'COSA ,WFMAS(200),YPRMU ,Y'RML ,PDMP 37
4T15001 PrMP 38

COMMON IRUNOATI POMP 3q

1NIJ ,NE ,NREQ ,NZ ,ICTR ,NXMAP ,PoMP 40
2T1 qT2 ,MAPOUN ,TGZ ,IP ,JC1) ,POMP 41
3IC(18) ,NYMAP ,NTASK ,NORD ,XGZ TYGZ POMP 42

COMMON /MAPOAT/ POMP 43
JOMAP(15000),.CUT ,CUTMAP ,DGX ,OGY ,DELTAX ,POMP 4'.
2XMAX ,XMIN ,YMAX tYMIN ,FSUM ,RUFSAM IPOMP 45
3X1 ,X2 ,MBTAPE ,7OEP POMP 46

COMMON ICONOATf PItP 47
IIPOUT ,JPOUT ,KPOUT ,KTAPE ,LTAPE ,MARRAY ,PDMP 48
2N9AP ,MXRE0 ,IH $IV POMP 49

C PriMP 50
C v P 51

C PrMP 52

DATA PROGRMf6HPDMP I POMP 53
KP=NIJ-NE PtIMP 54
IF(NE.EO.O) GO TO 1000 POMP 55
JP=O POMP 56
M=NIJ+i POMP 5?J=1 POMP 53
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JL=O POMP 59
C POMP 60

C SOPT THROUGH THE STCRED PARTICLE DATA BLOCK AND MOVE ALL POMP 61

C PARTICLE DATA TO QE DUMPFn INTO LOWER CORE SO THAT It IS POMP 62

C CONTAINED IN A SOLID DATA BLOCK IT.E, A DATA 9LOC4 WITH NO POMP 63
SREJECTED PARTICLES IN ITI POMP 64
C POMP 65

On 300 I=,tKP POMP 66

IFtKTR(I),EO.O) r•O TO 300 POMP 67
JP=JP•I PfMP 6A

On 200 K=J,NE POMP 6a
L=M-K PIMP 70
IF.KTR(L).EO.1)GO TC 100 POMP 71
JL=JL4i PnMP 72

SKK=K PnMP 73
C POMP 74

SC MOVE PAPTICLE DATA TO AVAILA4LE STORAGE IN LOWER CORE POMP 75
SC PDMP 16

X(I)=X(L) POMP 77
Y(T)=YtL) POMP 78

ZOUT(I)=ZOUT(L) PIMP 70
TfI)=TIL) POMP s0
SXOT(I)=SXOT(L) POMP 81
SYnT(I)=SY5i(L) POMP 52
ROUT(T)=R'JUI(L) POMP 93

PS(I)=PS(Ll POMP 34
FMAS(I)=FMAS(L) POMP 85
GO TO 260 POPP s6

S100 JP=JP•i POMP 8?
200 CONTINUE POMP 88
250 IPPOR=-250 POMP 89

GO TO 2000 POMP 90
2b0 J=KK+i PrMP 91
300 COMTINUE POMP 92

IF(JP.LE.NE) GO TO 400 PnMP 93
310 IP0OR=-310 POMP 94

GO TO 2000 POMP 95
400 IF(JP.LE.KP) GO TO SoO POMP 96
410 IQROR=- !G POMP q7

GO TO 2000 POMP 98
500 IF(JL.LE.<P)GO TO 1000 POMP 99

S510 IRROR=-5iO POMP £00
S 2000 CALL ERPOR(PROGRMIFRORISOUTS POMP 101
S1000 WRITE(LTAPE)KP POMP 102

WRITE(LTAPEI(X(I)IYIIItZOUT(I1,TtI),SXOT(I),SYOTIItPOUT(IIPStI),PDMP 103
1FMAS(I),IT=iKP) POMP 105

RETURN POMP 105
END POMP 106

I
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6. SAMPLE PRINTOUT

70



M.----- M,'-'. -,-,-' Mm M en ~ ' ----.-.w.- M cx M-t lmMMe %M(IMMMI

-I 10-

* *4 4 * .* *+ * **'*++*** 40 * * * ++*44*

Ix ~ -I4-.- I- P4 P .- -- I- --- -ý P-P ra

c -4- ý4 tC P- I-- .vA f- r- r- r--, t- I-- P- lh - -

U.2
0 L0 00L0~ 0 0 0 0 0 0

I,. c* Of* J4* .:* 4Q a , 4 J Oo 4 c

CL~ ~ ~ + + -+ -+ - - - - 410 -4; * + *.* *

Lr.~~~ ~ ~ ~ ~ *, 4,a C.. -c *rMC Lt C &, *9 (%. Creci I cc , 17--n -4--c -q 41-P.O r- I'*J" P-4 c C I.-- cc1 %G- 4r 4'-I ,L M 4 2.1C1t ~ a M- f %a rI r'
.z Iov C 4I - -f i-, e )cc ,Iv

Ul Iý ID ICC ra ncq " u 0 -0 14 F44 0 0-- 0ase
IL D 9U G M.inW - P- 4c MC10 0"0cc00o00000 ,

UH L o~ o. 21 1 t4jo'4 N00' 0 ' C~4 a aw
IU. U~ no LL.* * SC ** . . .

cr ct00400Q 0 cc0Ic00:0 0CO. cO iC

06 ~ ~ ~ ~ ~ ~ ~ ~ ri m j 1)-+ 400.04+ +**4 '4 f*. * in * **

LL .( " L JU W4o inU"- W U.ia LW- U. LtO' L&I-C
Cc CL 10 *, *el

r.- -cc cu:m c- CM WY ý C ~ =Cu -- CU M P1ND &

&L (%VC MMt L1V 1 CJ~ir CIL lu mIn.,~O M mw 14m! v t

U.OO0coC o* )l 00C. CO 10 0CI 
0 ir Cn7ai

I -~ * + 1 4: +4 4 * 444

Iz 0 C Iý 04 0 CO00C C0C 0 C3,Q l o C

.3 a. c( a CQ CU taa aaa cfMccca LC

V, 0`00 .c ; ; 4 o a, 0, a,-a- Co.

C C- ZC, C - C c .c i i

IIf 'n s U I ** * La.4.4U wu jL JIJU i" ý34UI W u

I IV =qn A-~ M04D t cmL pt- x =Ip'

cc -4PC4D - r O & m9- r 0,4 10 -1-0 4t0J #- PD.O

Ull ~.0 e- %om M W 1 I -c Mc C, t I 4it.0
-cU to 7, in O ()N 4 01- C, O.-c.- ;

0j U

UIA P1S1.I "( I, I uJ UJ LaJ W j IA) IUW PW W W WWWWUJ L"?oa
-V # '--0'' i0 &P CD V t- -0, CU QJV U LP.0-

I. U) I UI--I f-. -M 'DC un UIN c ' 4 .- P'O-,,C -
x, XO eel *0 *:* .0 c *Ic~ -0 CV*m COjI771



MM M meenmel 5~M i r t nM M.MMM mminm m I'mm) MMMMim i MM'm)Mow MIne mm M't' mm I Mtn

W IA WL.WIL IV WWa aI5& WW W WWwa.WW W AJhUJIAJWIjZ Ujia~Wi~mbjha I. aJ WWWUaAi~~JA~JI

I -l - - -,. -ý .ý W.AD co cc -. 4. 4-ý .*4 UnU1 sfNm lor M . DqM m.C M ,
I-f-M M MM 11) MS in S M fln in s10 &D ) 5) M M M M MMi In 1 1 llf t I-f I nMM e t

44 ~ ~ ~ ~~s A14 1; 1: At It wim Wt mL' &'M5)5r ' 1s']f )sil uf5 Nim Nm~ &% u *I.* to sin W 5tV) Lr in) MIN ccjt 41 :

CmN NNMfl c % M N Mf ft m%4m IN& M NN & ( ut M& ~%TN M mg c m MI Nu m m tcmmmMN mewV CiUMIm

40 C O * CIO C I C l-C o m 00010CH CO C QO
50 * * I 4 0* +* 0*. ! 6 o **-**"*4+1** *# *. *. 0**

(pa00.0aa0000a &000 cOC O zcD cDc -C zZ'Dc ccCaIXCWW CC COCICCCOIC CCOCC CC 00000N 0CCMI M
C444 4444 C , l .4444,0 0 0 0,. .1 0 .. 010 0*4*4444 0 otzc:4

MI.ah LJ 11 &.IIL Is.ý I&MI~uM~jm m .u i c whsta. mi'm~ MIN. Ns~~s

Ii. -*1- Opm.W I- n4 , ' I cmC
N.' N4 N -- ; N : fanr N , a. c-. x- -- 117 -* - -In M -n - -- CI.-MM 5"jM -a .- 01Mf C:O C - I

V)VP 0 *5 C" 5"7 -0,- 5'c 0 M-M N'M E"5 F C CIN
I~~~6 1 Is a I I I II lis I

+ *- #) +. - * - o- +N +04 - N N* N NF NM

911 ILL ZW 6 S 1, I'll Il WLL. LL1 W* L; OU LL WW W& 'ILl U. Itii ILL. L50 l U . Lt &01 We LL w

rni01- cl I M %C* r -p UCP C?-lI M0 ' - r- 06 'W a. 0C W- M. wif1 ii!*0 1.4 0C l. -4-
w4 S-41-N r rr v; ? C 4 =0 'D -c 'CD "Ir.INI I=CCP0.' -t CC M 0" =It' Capc- M INr4E*5-5a f 'm 4C55 1P. N4IL - I I.C a f-AL M -i-ct . 0 .0' IM .P - C rm - ChtI '-!"C 'L a cf-% £ C -0 -

f- V,. - v r- t .~-- C%, ."'40 v-c a) 4j M$i -ý10CP



- u- 
.-- 

-

zI
z

I IL
ILL I

; w 
-

U)c a

II
>I z

M IN

in iicU UIU

I i !c U.0 u c nc

IA. j i -j I -z 9 (

(D WZ 14 < Go-.-4 4

0 L W-- (.) z a_.=-j -(J i i
CCL C Q. IL C 3L

CL DII IL ZI i 4n 4n -9g 0 48

I- 
4eu -- Uý "0 C> CL-

4-- c- ca CC c c

t0 a

0 -I (A -9C.

3-- 1 z z -w-

0. 0X---. S. 0-



wI t

3r 0
a llI

0 I I

4,.

InI

ini

1- 0

c C
C I6-4

* I Cf r c

o A x I
i W L1w

I C)

5- CCK

Q w Us C

mI tv )I

74-



I ox

CD F- A4 Iz. ; 1 z n
.0 .0. Z -4i-CI 1 cI

- 0. In x I '

I~t 0. Z

Q. La.1
I~ I :: ~I ,1M

I'C U; Vj~ a~
I-Z -4m-

Di J = :)

=- rCP % 'C O n01-am s 0 0COD a Ir
C0 4 0 0tP 0 O4i 4 -W-Mmw=c'IýI Q

in r- V -' a fu 4 a w cm ft. wlW 0~44U U Vt 'v Or.

m~~~g rp aJi 4 1

Lw

0 ~'175



I IIc a a a cj C CIC. I C Ca.fl C jfl CI an a can I?.Iat� C afl I an C an

a a II . . . .a a* I I ii I
- . . I I

- I I'a I I

* I I I aI III I .a * I

a I II' I
I Ii

I.' �,

I 'I

a'

a I II I ii
I II I* a

I I aI I
* I I II a .

iI *: i I II * I IIIii I I

III I I
I I I I I I 'I I,I II a

ii I I I:a i'II I 'I 1

I IlK a

'1 II i I'
I a j III II

I j aIi I

'i� � 4 i

�1 � �*i..I I Ii ii Ii

'1! I I I*z117611i � II

I' -a



C C C P - CJ~ CD U C Al i'S u on4 C M C C
OD C C 4 sf - *0 0 4 -. No CuN Co 0 C

o C C IS LS A . - 0ý -i' . i 4 on CD - C 0 t
m m . 0 6 0 *u Cu C:700 0 09

co, Cc C1C 0 0 C C40 . 04 in. M- C, CD - n &

4a * * 0
Cý cc C I Cl) 1% C ) Ofc C- 4C t- USCD ' V 0 C Dt

.) 0 ci" CI C... Cu -D Ci i' C C
- CO CO! tv in . 0 -~ UC 0 i 'C! IOD OP. c

C o IV- 0 C C N - sW -1i -1 Ec S Cu 0 L'

Cl 0 Ct IfS Ui -0 n') i IxS C1 Qf V) a0 zt C

4; -C4- M. NC QP C 4D n :CU - ¶' QM
00 C C 00 m' Cr ox- a~ .L'S q ~ -r C.5 L'f a

Im 1z cc. -0 S
Cz MJ Coz 0n' ;C r' '

'0 1C *'I N 0. 0- C

Q C C- m ~ :e %C. - ý r-' 0O Cc a a

.#o en in -

. . 0 0 a 'S C r.S * 6
0; 01c 0 00 -- -I M C m~P N N

CO 00 'CO 0 I C-~ C- Nk rk If m a'. a
c=' C' o SC it- tv., I II m C

C, C C) C L'S tts -) C i tv - mt -ý
C iC C- C IN N I'S aV 'I , i- rC (I. c

C ~ ~ COl CC tt tCý NU. 
C% IhC- -- ~ I~ - - -Id I ii:C ci A icA~:ImI~j% :i' C

'C 0 0 Q;C C) PI. Nt c ft ,

C .0 0v PC cc 01 cc a, UI CL CC '
ýIC 0D le- C 'C C' M M.1 C cc C

0 Cc C. :,0 CD 0 ; ' L# -

4 0 cc~ & a - Z
ICce C.C c4 Co OtC NT (V M- Cn cCc~ P.Ll ' I C

I a

C. c CIP (v 01 M. IN Ir- ~ " ~ ~
01 CID I'S a) a- - C I ft m-r 112 AIR

-a a 'C0 -4 '. f

CD 40 !C~ G, C I 01c,

c, I C) 0 en fn - -'C
a4 C3, - c - o QI *0 1'= II *m akc .0, 1- . Co. co

Cc 0 '> IC 0- p .1 N -I ý4 -.

C. 40C 0t I (C) ac a 'C - C)
I ~ C> C C- ' 0

C- '0 r- te om Q C -D c c
C, C, C>~ C C:0 4- .0 CuIS P ' I' C' -

0- .1 0 Q =: C D LC 1-1 :-Z- 0 nC .ý*c4 00C3 C ca0 Q C. 0 - C) 0 C '~ i CD , ' 3
lot" cp M; 'nt <-) !o o C ý~o

0 F.CD o. 0'0'r -0o) 40 C) 01 C4C0 C. to 0; a 0C

0001 c ob, Q Ce o0 C
Cc Ce C)2 C. 0 1 ,C>4 C C

000 C C 6C0 0
o) CD' Co 0 p QC )1C

C C),
c' Ct 1S Cj

C c C, L C'1 0 0DCIDc'D Q C cC ,CC - I ..

in ~i

Mao.



I I:i , I c Ii

C C.c1c 4: >*,c C

CD Ib Iv 0 C. o 1

I ý Iý C. C aII . -C
CD 0I Inr DC

4! CD 4 ,

V 3 = a 0 In 1- cuI In C 5, C.C D

aý I , C L ccc & I - - a In

a C, , .

Cp 0 CD c a ,,a

40C ' I I Co I tv 0i

7 

j8



| I

I I

I I I

I I *

- . I!

I I

I. I'

, *I

: I
' I * .I

I I I
, ii I; 4

I I I 4 I

"I I t,
'U 4

I! I

i i * ,,

I ' I * II I '-i



REFERENCES

1. T. W. Schwenke and P. Flusser, "Department of Defense Land
Fallout Prediction System. Volume VI. Output Processor,"
Technical Operations Research, TO-B 66-48, DASA-1800-VI
(20 February 1967), AD 814-055L.

2. H. G. Norment, T. W. S '-wenke, I. Kohlberg, and W. Y. G. Ing,
"Department of Defense iand Fallout Prediction System.
Volume IV. Atmospheric Transport," Technical Operations
Research, TO-B 66-46, DASA-1800-IV (2 February 1967),
AD 815-263L.

3. H. G. Norment and E. J. Tichovolsky, "A New Fallout Transport
Code for the DELFIC System: The Diffusive Transport Modula,"
.'rcon Corp. R71-1W, DASA-2669 (I March 1971), AD 727-613;
H. G. Norment, Supplement tn DASA-2669 (May 1972).

4. R. C. Tompkins, "Department of Defense Land Fallout Prediction
System. Volume V. Particle Activity," Nuclear Defense Labora-
tory, NDL-TR-'102. DASA-1800-V (February 1968), AD 832-239L.

5. H. G. Norment and S. Woclf, "Department of Defense Land Fallout
Prediction System. Volume III (Revised)," Arcon Corp. R70-LW,
DASA-1800-III (Revised), (I September 1970).

1 , j9


