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SECTION 1 

SUMMARY 

The Lunar Ejecta and Meteorites Experiment (LEAM) was deployed on the 

moon on 12 December 1972. The objectives of the experiment were to measure 

the long-term variations in cosmic dust influx rates and the extent and nature 

of the lunar ejecta. While analyzing these characteristics in the data. it 

was discovered that a majority of the events could not be associated with hyper

velocity particle impacts of the type usually identified with cosmic dust . but 

could only be correlated with the lunar surface and local sun angle . 

The possibility that charged particles could be incident on the sensors 

led the Principal Investigator (PI) to request that an analysis of the elec

tronics be performed to determi'ne if such signals could cause the large pulse 

height analysis (PHA) signals. These signals indicate the energy of the hyper

velocity particles in the normal mode of operation. 

A qualitative analysis of the PHA circuit showed that an alternative mode 

of operation existed if the input signal were composed of pulses with pulse 

durations very long compared to the durations for which it was designed. by a 

factor of at least 40 to 1. This alternative mode would give large PHA outputs 

even though the actual input amplitudes were small. This revelation led to the 

examination of the sensor and its response to charged particles to determine 

the type of signals that could be expected. 
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A qualitative review of the sensor and application of basic electro

static theory indicated that very slow particles, below the normal experiment 

operating range, could produce pulses of the time duration required to excite 

the PHA circuit's anomalous response. 

A grossly simplified model of the sensor was developed on a computer to 

determine the range of particle characteristics to which the sensor would 

respond. This range was then compared with known or expected values for lunar 

dust particles and practical expectations for charge to mass ratios. 

At the same time, the electronics was analyzed using a standard IBM 

analysis program, SCEPTRE. 

The results of the sensor modeling and circuit analysis showed con

clusively that charged particles moving at velocities below 1 kilometer per 

second would produce PHA responses of the type observed in the lunar data and 

in addition could cause double accumulator counts, anoth.er of the unusual 

events. 

This finding was of such importance to the understanding of lunar sur

face dust transport that it was decided to continue the analysis to obtain 

more accurate data on particle mass, charge, and velocity . A theoretical 

calibration of the experiment response to charged particles was required to 

enable a complete analysis of the lunar data to be performed. In addition, 

a practical measurement of the response using the experiment qualification 

model was to be attempted to corroborate the analysis. A complete physical 

calibration was impractical. 
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The analysis was continued on two fronts. A simplified model of the 

electronics was developed because the SCEPTRE simulation was cumbersome and 

costly to use. In parallel with this, a refined model of the sensor was 

developed to remove the limitations of the simple model and provide greater 

accuracy. 

The sensor film, collector grid, and suppressor grid were divided into 

7,360 elements for computational purposes. Using basic electrostatic prin

ciples, the charge distributions on each plane were calculated for both the 

applied potentials and the charged particle. The 7,360 simultaneous equations 

that result from the mutual interactions between elements were solved iter

atively. The program used a large area of computer memory and was slow to 

converge to a result. No complete results were obtained from this model 

because efforts were made to speed up the convergence and overall running 

time to save future costs. 

Two other programs, which apply the sensor model results to the elec

tronics and then analyze the results, were prepared and checked on simulated 

data. Program descriptions are given in the Appendix. 

The conclusion from the analysis to date is that the LEAM experiment 

data contain significant information relative to mechanisms operating at the 

lunar surface. To fully understand and appreciate these mechanisms, the 

lunar events recorded by LEAM must be transposed into parameters of particle 

mass, velocity, and charge and their respective variations in space and time. 

To accomplish this, a calibration of the LEAM in response to charged particles 

must be completed. 
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This report recommends that the analysis be continued, in conjunction 

with work being performed by the Principal Investigator, to provide a com

prehensive picture of the dust environment at the lunar surface. The results 

would be, in addition to characterization of the particles, that unique events 

would be characterized, allowing segmentation of the measurement range, and 

event types would be correlated with lunar cycles and temporal effects . Hypo

theses on dust formation and transport would be refined and opportunities 

would be developed for understanding several unexplained phenomena observed 

on the lunar surface by astronauts and other experimenters. 

A meeting was conducted on 20 July 1976 by the LEAM Principal Investi 

gator with Dr. W. Quaide and M.J. Smith of NASA Headquarters to discuss the 

present LEAM program status and the importance of continuing both the analysis 

of the experiment response to charged particles and the lunar data analysis. 

A summary of the LEAM study status and the proposed tasks for extended 

study of the charged particle phenomenon is included herein as Appendix B. 
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SECTION 2 

INTRODUCTION 

The study of the LEAM experiment's response to charged particles was 

initiated at the request of the Principal Investigator, when it was observed 

that data over a 2-year period showed an incidence of signals with outputs 

of 6 and 7 PHA counts, far greater than anticipated from data obtained on 

previous space flights. Particles of this energy would normally penetrate 

the front film and provide signals at the rear film, but this was not ob

served. There were numerous events which recorded impacts on two film strips 

or collector grid strips, or which recorded two accumulator counts for one 

event. These events could not be explained by the normal experiment response 

to hypervelocity particles . The average event rate of less than 10 particles 

per 3-hour period gave an extremely low probability of two particles being 

incident on the sensor at precisely the same time. The inhibit circuit, which 

was employed to prevent crosstalk between adjacent sensor elements, prevents 

noncoincident events from being recorded in the same time frame. This guar 

antees that PHA and accumulator data can be identified with the correct event. 

The majority of the events occurred around sunrise and sunset, but thermally 

induced signals were ruled out because the onset of the data occurred up to 

60 hours before sunrise, when the experiment was thermally stable. Normal 

operation of the experiment was verified by the internal calibration signals, 

which were generated automatically every 15.5 hours. 
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The preliminary analysis was discussed in detail in a Bendix report, 

ASTIR/TM66, prepared 1 August 1975. The electronics analysis using SCEPTRE 

showed that for long input pu lses to the PHA peak detector the diode in the 

forward path continued to conduct and maintain the input to the threshold 

detector. This, in turn , allowed the PHA counter to continue incrementing. 

In addition, if the pulse length and amplitude were above certain levels, a 

condition arose which caused double counting of the film accumulator. The 

accumulator increments whenever the PHA threshold detector is triggered. 

Double triggering was caused by the combination of pulse length, amplitude, 

and the circuit time constants. The circuit was designed for pulses of 2 

microseconds maximum length, while the pulses giving the effects discussed 

above were over 80 microseconds in length. 

To determine the type of signal to be expected from the sensor in res

ponse to charged particles, a very simple model of the sensor was developed 

which treated the sensor planes as solid conducting sheets rather than 95% 

transparent grids. The model permitted an increased understanding of the 

electrostatic principles involved and allowed determination, within an order 

of magnitude, of the ranges of particle parameters to which the sensor would 

respond. 

The simple sensor results showed that the electrostatic forces involved 

were sign ifi cant for particles of masses and charges in a range which could 

reasonably be expected to be present on the moon. Also, if the velocities 

were below 1 kilometer per second (km/sec), signal pulse lengths and amplitudes 

could be obtained from the film which would cause the PHA circuit to give the 

observed large values and double accumulator counting. 
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Thus, the simple sensor and SCEPTRE analysis showed that LEAM could 

respond to slowly moving charged particles and give data outputs similar to 

those observed on the moon. The simple model could not give accurate values 

for the mass and charge ranges measurable by the experiment because of its 

gross simplification of the electric fields. Also, it did not include any 

modeling of the film strips adjacent to the one being considered, which meant 

that multiple events and inhibits were ignored and PHA signal levels were 

generally too small. 

To alleviate the limitations of the simple sensor and to provide an 

electronic model which would provide cost-effective results, a refined sen

sor model and a simple electronics model were developed. The refined sensor 

model included a true representation of the grid structures and the inter

actions between elements. 
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SECTION 3 

METHOD OF ANALYSIS 

3.1 REVIEW OF LEAM OPERATION 

3.1.1 Sensor Operation 

The sensor (Figure 3-1) normally operates upon impact of a particle 

that causes ionization of film material at the impact site. This ionization 

is collected at the film and collector grid. The negative potential of the 

film attracts the positive ions while the positive potential of the collector 

grid attracts the electrons. These actions cause small current flows in the 

film and collector grid circuits, which result in a positive voltage pulse to 

the film amplifier and a negative voltage pulse to the collector grid ampli

fier. The film and collector grid areas are divided into 1-inch strips, which 

allow for identification of the impact site. 

A second film and grid assembly is situated behind the first and sep

arated from it by 5 centimeters . The operation of this rear assembly is 

similar to that of the front assembly . An analysis of impact locations on 

the two films provides an indication of the direction of travel of the particle, 

while the time taken to traverse the intervening front and rear film space 

provides a measure of particle velocity . 

3.1.2 Electronics Operation 

The typical dual sensor logic is divided into two sections , the first 

rank or measurement section, and the rear rank, or buffer section. The meas 

urement section includes identification pulse storage latches, accumulators, 
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PHA conversion counters, and TOF conversion counter. The rear rank is a 

parallel-in, serial-out shift register, which shifts data, upon demand, to 

the ALSEP central station in predetermined telemetry frames. The shift 

register is only cleared when new data are to be transferred into it and 

after the old data have been transmitted to ALSEP at least once. The new 

data are transferred from the front rank storage latches to the shift regis

ter, provided that the current frame is not one in which data are to be 

transferred to ALSEP. If the old data have been transferred to ALSEP once, 

the new data are retained in the front rank storage latches, thus allowing 

data from two events to be retained. Further hits in rapid succession would 

be evidenced by accumulator counts only . The time interval during which 

rapidly occurring events, which exceed the storage capability , would be lost 

varies between 2 milliseconds and 3 seconds, depending upon the position of 

the telemetry sequence in ALSEP. Data have not been observed which approach 

this event frequency. 

The pertinent circuits for this analysis are those associated with 

the front film as shown in Figure 3-2, which shows the elements of one typical 

film channel. These are the circuits which were previously referred to as 

the front rank or measurement section. There are two distinct signal channels 

beyond the film amplifier: (1) the film strip identification channel, or film 1D, 

and (2) the pulse height analysis, or PHA channel. Each is discussed separ

ately. 
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3.1.2.1 Film Strip ID Channel 

The common film amplifier provides the -3-volt film bias and a non

inverting gain of 3. The output is applied to the first amplifier of the ID 

channel, the PHA amplifier, and the analog inhibit inputs of the three other 

film channels. 

The ID amplifier provides an inverting gain of 5.25 at its normal 

input and a gain of 0.49 at each of three noninverting inputs, which receive 

analog inhibit signals from the other film amplifiers. These inhibits cause 

the output of the ID amplifier to remain at or above 0 Vdc if one of more of 

the other films receive a coincident signal which is approximately 10 times 

greater than that on film 1. If film 1 has a signal equal to or greater than 

the other films, an output is applied to the threshold detector. The thres

hold detector is designed to apply a logic "1" to the following NAND gate if 

the input signal at the film amplifier exceeds 1 millivolt (mV). The NAND 

gate sets the following latch circuit, provided that the ID inhibit signal 

from the central electronics is also at logic "1", indicating that no other 

front film latch is set. The latch circuit provides the signal to the output, 

via a buffer, to indicate which film strip has been impacted. 

When the ID latch is set, all the ID signals are inhibited for the 

four front film strips, which has the effect of negating crosstalk and makes 

the ID channels for the front film unresponsive until the measurement cycle 

for this hit i s completed . 

3-5 
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The OR function of all the film and collector latches and the micro

phone sample one-shot signal starts a measurement cycle . If a collector latch 

only is set during the I-millisecond (msec) measurement period, a normal se

quence occurs, except that the data transfers and clear are inhibited while 

the clear latch signal is generated . Thus, a collector signal alone will not 

be presented in the data output nor will existing data be changed. 

When the system start occurs, a I-millisecond gate signal is gen

erated which has three functions: 

1. 	 Provide an enable to the front and rear PHA counters . 

2. 	 Provide a synthetic rear film signal to complete the time of 

flight sequence if the normal signal does not occur within 1 

millisecond. 

3. 	 Prevent a premature measurement completion signal. 

The film count accumulator measures PHA signal threshold crossings, 

providing that a film ID latch is set. The ID latches are inhibited for any 

further hits during a measurement cycle, but the accumulator circuit may give 

evidence of later hits. If a second hit occurs within the PHA pulse of the 

first, the PHA is augmented, but no direct evidence of the second hit survives. 

If the second hit is delayed sufficiently to create an independent PHA pulse, 

but lies still within the I-msec measurement gate, it will cause further PHA 

counting and one additional increment to the film accumulator. If it occurs 

more than 1 msec after the first hit, but before transfer of data into the 

shift register, it will cause an increment of the accumulator only. 
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3.1 .2.2 Film Signal Pulse Height Analysis 

The signals from the four film amplifiers are summed by the PHA 

amplifier which, together with the film amplifier, gives a gain of -10 from 

film strip to PHA amplifier output. This output is passed to the Peak Detec

tor circuit, which is a high-gain amplifier with a closed-loop gain of +1.0 

for negative signals. The detector charges the capacitor C to the peak of the 

input signal. When the input signal is removed, the diode in the forward path 

prevents discharge of the capacitor C back through the amplifier. 

When transistor TX is on, capacitor C discharges with a time con

stant that is designed to give a 240-microsec decay time. The voltage across 

the capacitor is sensed by the PHA threshold detector, which is a high-gain 

operational amplifier. When the voltage across capacitor C is more negative 

than -10 mV, the detector output is clamped at -0.6 V, the "0" 1 evel for the 

logic inverter of the following stage. When the voltage is more positive than 

-10 mV, a logic "1" (+2 . 5 V) is presented to the inverter input . 

When the voltage on capacitor C is below threshold, the logic gates 

hold transistor TX on, which causes capacitor C to be in a short time con

stant mode. When threshold is achieved, transistor TX is turned off via the 

logic until the next 25-kHz clock pulse sets the flip-flop. When the flip

flop is set, transistor TX turns on (allowing capacitor C to discharge), the 

PHA counter is enabled, and the accumulator is incremented. When the capa

citor discharges to below threshold level, the threshold detector causes the 

flip -flop to be reset and the PHA counter to be disabled. The length of the 
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pulse from the flip-flop, and thus the length of time the PHA counter is en

abled, is proportional to the peak of the input pulse. Thus, the count re

corded by the PHA counter is a measure of the pulse height. 

The synchronization of the capacitor discharge with the 25-kHz 

clock reduces the quantizing error. 

3.2 ANALYSIS OF PULSE HEIGHT ANALYSIS (PHA) CIRCUIT 

The description of operation given in Section 3.1 applies to the type of 

particle for which the experiment was designed. That is, a noncharged, hyper

velocity particle which would cause a pulse input to the electronics with the 

following characteristics: 

Ampl itude 1 to 200 mV peak 

Ri se Time 400 nanoseconds (nsec) 

Fall Time 1,000 nsec 

Width 600 nsec 

The experiment was tested and qualified for this type of input under all con

ditions of lunar environment, and thus shown to meet the design requirements. 

When considering the effects of charged particles upon the sensor, it 

was realized that, for slow particles, current pulses of much greater length 

than 2 microsec could be obtained. (The sensor dynamics are discussed in 

later sections.) The PHA circuit was then analyzed for the effects of long 

input pulses . 
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A qualitative review of the peak detector circuit shows that, for a 

short pulse, the capacitor C is charged to the peak of the input signal and 

the decay time of the charge on the capacitor is proportional to this peak 

value. The time constant in this mode is approximately 45 microsec, which 

was chosen to give the maximum count of 7 in 240 microsec. (The PHA output 

indicates at least 1 whenever a threshold is achieved.) When a long pulse 

occurs, the diode in the forward path is held in a conduct i ng state, even 

while capacitor C is being discharged in what is normally called the short 

time constant mode. The effect of the conducting diode is that the signal 

is maintained at the amplifier output. The result at capacitor C is to 

effectively increase the time constant by 200 times, thereby maintaining the 

signal above threshold for a much longer time. The longest pulse which will 

not change the PHA value is theoretically 80 microsec, but the value depends 

upon the time relationship between the start of the pulse and the 25-kHz clock 

and could be less than 80 microsec . 

In addition to the extended count for long pulses, a condition arises 

that causes double accumulator counts . If a pulse of sufficient amplitude 

and length occurs, the falling edge of the pulse causes the input to the peak 

detector to go hard positive, shutting off the diode. The capacitor C now 

discharges normally. The time constants ahead of the peak detector are such 

that its input returns to a negative value, which causes the diode to conduct 

again. If the capacitor C had previously discharged below threshold and the 

signal is large enough (negative) to exceed threshold again, an extra accum

ulator count is made and renewed PHA counting occurs . 
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The above analysis indicates that negative pulses can also give PHA 

thres ho 1 ds. 

The qualitative analysis was followed by a detailed quantitative anal

ysis of the electronics and by laboratory tests on the experiment prototype. 

3.2.1 Circuit Analysis 

The circuit analysis was performed on the typical film channel of 

Figure 3-2 " (from the film input to the input of the PHA threshold detector). 

The emphasis was placed on the peak detector portion of the film channel since 

this is the circuit which gives rise to extended counting and multiple accum

ulator counts. The remainder of the circuitry was simulated by passive net

works and fixed gain terms. 

A detailed simulation was performed using the SCEPTRE* computer pro

gram to give a thorough understanding of the circuit operation under all con

ditions. This knowledge was then used to develop a simple model of the cir 

cuits because the SCEPTRE program used an excessive amount of computer time 

for this component configuration. This long run time would make the task very 

expensive for the multiple computations we planned over the ranges of mass, 

charge, and velocity applicable to the problem. 

3.2.1.1 SCEPTRE Simulation 

The simulation program, SCEPTRE, was developed by IBM for the Air 

Force Weapons Laboratory at Kirtland Air Force Base, New Mexico. The pro

gram calculates initial conditions, and transient and steady-state responses 

for large networks. 

*Bowers, J. C. and Sedore, S. R., "SCEPTRE: A Compu ter Program for Ci rcu i t and 
System Analysis ," Prentice-Hall, Inc. 1971. 
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The film and PHA amplifiers were simulated by a simple gain term 

and the transistor TX was assumed to be in the fully conducting state, i.e., 

ON; thus, the flip-flop and logic control of transistor TX were not simulated. 

The linear transistors were simulated in the nonlinear regions with the best 

data available. The peak detector circuit is shown in Figure 3-3. 

A typical output from a run is shown in Figure 3-4. The output is 

the voltage across capacitor C, shown as positive because of the sign conven

tion used in the simulation. The output is observed to return negative at 

700 microsec, but on this occasion the amplitude was insufficient to cause 

further PHA or accumulator counting. 

A summary of the data obtained from several simulations is shown 

in Table 3-1. All runs were made for 1-msec duration, which is the measure

ment sample time. The times quoted are the length of time the output pulse 

remained above 9 mY, which is the threshold level at the following detector 

circuit. The data show that PHA levels of 7 can be achieved. with inputs of 

30 mV and the multiple pulses do occur. 

The simulation program provides information on all the intermediate 

points within the circuit . This information was used to identify critical 

components and, thus, enable us to devise a simple model of the circuits . 

Computations were made on identical data inputs, using both SCEPTRE 

and the simple model to verify the latter's validity . 
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Table 3-1 


SCEPTRE Program Results 


Input 
JIm[ll itude 

50-microsec Pulse 

50 mV 

100 


150 


100-microsec Pulse 

50 mV 

100 


150 


200-microsec Pul se 


50 mV 


300-microsec Pulse 


10 mV 

20 


30 


40 


50 


Output Pulse 
Length (microsec) 

184 

211 


234 


213 


243 


260 


248 


189.9 

219.6 
235.0 

245.6 

254.03 

Comments 

No subsequent pulses - All normal 

No subsequent pulse 
Returned above 9 mV at 730 microsec 
until 890 microsec 
Returned above 9 mV at 670 microsec 
until 1. 01 msec 

Returned above 9 mVat 720 micros ec 

Returned above 9 mV at -;::: 780 

microsec 

Returned above 9 mV at ~ 760 

mi crosec 

Returned above 9 mV at % 746 

micro sec 


All longer than normal 
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3.2.1.2 Simplified Peak Detector Model 

Analyzing the data from the SCEPTRE program identified the impor

tance of the various components within the peak detector, thus allowing us 

to eliminate many of them without affecting the veracity of the result . 

The obvious simplifications are to neglect the transistor internal 

capacitances as they are small and the associated time constants have no 

effect on the result. Next, the coupling capacitors in the forward and feed

back paths are found to have no effect on the length of time the output re 

mains above threshold or on the cause of the double accumulator counts . 

When the input signal is negative, the circuit behaves as a simple 

amplifier with a gain of 1. When the signal is positive-going, the diode 

ceases to conduct, allowing capacitor C to discharge. Once the diode ceases 

to conduct, the feedback loop opens and a large back bias is applied due to 

the high open loop gain . The diode will not conduct again until a forward 

bias is applied from the com~ined effects of the capacitor discharge and 

input level. In the simplified model , Figure 3-5, the diode is replaced by 

a switch, which opens whenever the input increases positively faster than the 

rate at which the voltage across R12 increases. The rate of rise of the 

vol tage across R12 is calculated for the switch-open conditions. (The swi t ch 

closes when a forward bias is achieved.) 

The input to the peak detector is an emitter follower with a paral

lel capacitor across its load. The effect of the capacitor is to restrict 

the rate at which the emitter can rise towards the +5-volt supply line . Con

sequently, the input transistor cuts off if this input signal rises positive ly 

3-15 




BSR 4234 


> I1£ 
I
:) 
\) 

I 
I 

I 
! 
1 

-.) 

I 
4' 
I>! 

<. 
a 

-I-' 
u 
Q! 
-I-' 
OJ 

Cl 


.~ 

4

~ 

0. 
E 
.~ 

Vl 

.~ 

LL 

3-16 




BSR 4234 


faster than the emi tter load can follow. The emitter follower just described 

is replaced by a switch whose condition depends upon the direction and rate of 

change of the input signal. 

The loading of the emitter follower upon the coupling circuit be

tween the PHA amplifier and the peak detector is small, so the coupl ing cir 

cuit is treated as an independent element. The si gnal sour ce VS2 for the 

peak detector is then the output of the coupling circuit . Similar ly, the film 

amplifier loading of the coupling circuit between itself and the film is small , 

allowing these components to be treated independently. The signal source VS1 

is -10 times the voltage across resistor R32 because the film and PHA ampli

fiers, together, give an inverting gain of 10. 

The simple model, Figure 3-5, is thus comprised of a unity gain 

amplifier, two voltage sources, two switches, and 12 passive components .· The 

model has four possible operating conditions: 

1. Switches A and B closed. 

2. Switch A open, switch B closed. 

3. Switch A closed, switch B open. 

4. Switches A and B open. 

The input signal from the film is divided into many elemental ramp 

functions with known initial value, slope, and time duration. The response 

of the model to such a ramp is calculated (for all four conditions) using 

Laplace transform techniques. The correct response to be applied for any 

particular ramp element is determined by first deducing the state of switches 

A and B at the end of the t ime interval. For example, if the switches are 
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initially closed and a particular ramp input would cause switch B to be open 

at the end of this time interval, the true signal values at the various points 

in the model are calculated using the condition 3 equations. The time incre

ments are chosen to be small enough that the errors incurred due to opening 

switch B slightly early are negligible. 

A further complication of the model is that, for large signals, one 

or all of the film, PHA, or peak detector amplifiers can saturate. This con

dition is accounted for using the ramp technique, where the relevant amplifier 

output is treated as a ramp with zero slope. 

3.2.1.3 	 Complete Film Channel Model 

The remainder of the film channel of Figure 3-2 was modeled to 

simulate the correct LEAM response to the sensor signals. 

The film and collector grid ID model accounts for the analog inhibit 

signals from the three sensor elements, at either the film or collector grid, 

respectively, which are not impacted by the particle. A charged particle, 

unlike an uncharged meteorite particle, can induce signals in adjacent sensor 

elements. This affects the charge/velocity characteristics of the particle 

required to achieve threshold, because the inhibit signal from one element 

effectively reduces the signal from an adjacent element. In addition, the 

timing of the element IDs relative to one another and between films and 

collector grids is modeled. The inhibit signals prevent multiple film IDs 

unless they occur within approximately 0. 2 microsec of one another. This 

limitation also applies to the collector grids. When a film or collector 
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grid 10 is received, the system starts a measurement sequence with the setting 

of a bracket one-shot which lasts for 1 msec. If a collector signal starts 

the sequence, a film 10 must be received within this I-msec period or no data 

transfer takes place. A film IO alone can cause the system to operate through 

its full measurement sequence. 

When a film 10 is indicated, the four film signals are summed and 

applied to the peak detector model . The output is recorded for PHA count and 

accumulator count. The accumulator counts PHA threshold crossings . The PHA 

count is limited to 7 in the LEAM, but in the model it is allowed to reach its 

full value of 26 if a long enough pulse occurs. This is done to obtain more 

information about the response. 

3.2.2 Laboratory Tests 

Measurements were made using the Prototype LEAM Experiment, the experi 

ment test set, a variable pulse width generator, and a storage oscilloscope. 

The LEAM center support structu re was removed from the outer housing and ther 

mal bag, and the east sensor was removed from the center support structure . 

This dismantling was required to allow access to the microphone board upon 

which the PHA circuitry resides. The sensor circuitry was now without shield

ing, which meant that it was very susceptible to noise, making other than 

qualitative measurements difficult. 

Pulse inputs were injected via the test set calibration adapter box, 

with the input pulse amplitude being measured directly on the film input test 

point. 
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Measurements were made on the A film channels 1 and 2, which gave 

identical results as follows: 

Input Output 

Pulse 
Width Pulse 
(mi cro
seconds) 

Amplitude 
(mill ivolts) 

2 4.5 PHA of 1 registered on test set lamps . 

6.5 PHA of 2 registered on test set lamps. 

28 At capacitor C: -250 mV peak pulse; rise 
time 1 microsec; fall time 
to -10 mV, 120 microsec. 

At flip-flop output: 4.5-volt logic pulse 
120-microsec width. 

100 30 First noticeable change at flip-flop output. 
300 30 Output at flip-flop; logic pulse greater than 

200-microsec width, starting at threshold 
crossing. Second pulse at 950 microsec from 
threshold, greater than 20-microsec width. 
Occassional multiple pulses occurred around 
950 microsec from threshold. 

2 -100 PHA threshold. 

6 - 28 PHA threshold. 

50 5 PHA threshold. 

200 -1. 5 PHA threshold . 

In summary, the laboratory tests showed that long pulses give large 

PHA counts with the actual value depending upon pulse amplitude and duration. 

Multiple pulses can occur, which add to the PHA count if they occur during 

the 1-msec sample period, and increment the film hit accumulator, giving the 

appearance of multiple film hits. These tests also confirmed that negative 

pulses at the film input can give PHA and accumulator outputs. 
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3.3 	 REFINED SENSOR MODEL 

A previous report, ASTIR/TM66, detailed the analysis which led to a 

simple model of the sensor. This simple model verified that the sensor can 

give valid responses to charged particles with certain mass, charge, and 

velocity characteristics . The model has several limitations which made it 

difficult or, in some cases, impossible to accurately predict the response 

to certain particle types, and also gave undetermined inaccuracies in the 

results. 

3.3.1 Simple Model and Its Limitations 

The simple model was based on an analysis that considered the grids 

and film to be infinite plane conducting sheets. This was modified at the 

grids by applying a simple cosine function to the forces on the particle to 

allow the force to go to zero in the grid planes. 

The 	 limitations of the s.imple model were: 

1. 	 Solid electrodes were used instead of grids with 95% transpar

ency. Thus , the grid signals and forces due to induced charges 

were overestimated. 

2. 	 There was no interaction accounted for between the suppressor/ 

collector space and the film/collector space. Thus, the fil m 

could not see the particle until it passed the collector grid. 

3. 	 Induced charges were calculated by assuming the I-inch by 4

inch strips were circles of equivalent area . 
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4. 	 Only one film strip and collector grid strip were considered . 

whereas a particle will induce charges in all film strips and 

collector grid strips. This prevents considerations of multiple 

element events at the film or collector grids and gives inaccurate 

values for particle characteristics which can cause PHA thres

holds. 

5. 	 The analysis only considered particle positions between the sup

pressor grid and film, with no account being taken of the forces 

on the particle outside the sensor. Thus. all calculations 

assume a particle emerging from the suppressor grid , on the 

film side, with a certain velocity. The true sensor measurement 

range is not calculated, as the suppressor, due to its potential, 

will accelerate positive particles and decelerate negative parti 

cles, while the image forces accelerate all particles . 

To overcome the limitations of the simple model and thus obtain a more 

complete and accurate result, a different approach was utilized to refine the 

model. 

3.3.2 Refined Model 

The sensor is composed of three parallel planes, termed the film, col 

lector grid, and suppressor grid. The film and collector grid planes are each 

divided into four I-in . by 4-in . strips and each strip is composed of four I-in . 

by I-in. squares. Thus, each plane has 16 I-in. by I-in . segments. The sup

pressor grid is formed by one plane divided into a similar set of 16 segments. 

One of the I-in . by I-in. square sections is shown in Figure 3-6. 
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The problem resolves itself into two areas, namely the charges induced 

in the sensor and the potential at the particle. The change in the induced 

charge as the particle position changes gives a measure of the current into the 

sensor electronics, while the difference in potential between successive parti 

cle positions gives a measure of the work done by the particle and, hence, 

enables calculation of the velocity profile along the path. 

The charges on the sensor elements arise from two sources, the charges 

due to the applied potentials and the charges due to the particle. Both distri 

butions are required to determine the potential at the particle, while only the 

latter is required to determine the current flow due to particle movements. 

The potential at the particle is thus seen to be from two sources, the applied 

potential charge and its own induced charge. This latter effect is similar to 

the image effects used on the simple model. 

The task of modeling the sensor was complicated by several factors. 

The major problem was containing the model within a size that could be handled 

by the computer. The job is equivalent to solving nearly 8,000 simultaneous 

equations. It rapidly became obvious that a compromise had to be reached 

between accuracy and the number of elements into which the sensor films and 

grids could be divided. A secondary problem associated with the number of 

elements is that of devising a satisfactory bookkeeping scheme for keeping 

track of which element is influencing which. This task also is affected 

strongly by programming limitations of array dimension sizes and allowable 

DO loop nesting. The final model has 7,360 elements which between them have 

over 27 million interactions. Considerable effort was expended in accommo

dating these interactions within 132,701 influence coefficients. The use of 
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this reduced number of coefficients required careful bookkeepjng and the 

formulation of generalized equations that expressed the relationships of the 

elements to the coefficients. 

The coefficients could not all be retained in memory at the same time, 

so they were calculated and retained on magnetic tape and called upon when 

required. The most efficient method for operating the sensor model would be 

to have all the coefficients available at once, but as this was not possible, 

a compromise of using two sets of coefficients at a time was used to speed up 

the iterative process. The two largest coefficients take up 130,000 bytes of 

core. 

The sensor physical shape precludes its being easily divided into uni

formly sized elements. Allied to this is the task of calculating the inter

actions between the various elements . As the configurations and shapes are 

not found in standard text books, all the interactions for the potentials pro

duced at one element by a charge on another were calculated from elementary 

electrostatic principles. 

The film and grids are divided into 7,360 uniformly charged elements , 

which are 0.125 in . on a side. The charge distributions due to the particle 

and the applied potentials are calculated separately and superposed. 

In either case, the charge on an element is adjusted so that the total 

potentia l , caused by its own charge and that due to all other element charges 

and the particle if considered, is equal to to the applied potential. The 

charge adjustment is made iteratively by changing the charge on each element 

to the newly determined value at each iteration. The appl i ed potentials are 

set to zero for calculations of the charge due to the particle . 
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The iterations are continued until the changes in charge distribution 

at each step are less than a specified value, i.e . , the calculation has con

verged to within an acceptable tolerance of the final value. 

All calculations and results are in terms of a unit coulomb charge 

on the particle . The potential of each element due to all other elements of 

the sensor is calculated using a set of stored "influence coefficients." 

These coefficients are the values of potential at an element due to a unit 

charge at another element. To save computer time, they were calculated once 

using first principles of electrostatics and stored for future use . A similar 

set of coefficients is calculated for each particle position, but they are 

determined in real time for each new particle path. 

A computer program was prepared to perform these calculations . Several 

options are made available which are selected by input variables or cards. 

The basic calculations are: (1) to calculate the charge distributions due to 

the applied potentials and store them on tape; these distributions are fixed 

and used often; (2) to calculate the charge distribution due to the particle; 

and (3) to calculate the potential at the particle due to (a) the applied 

potential charge distribution and (b) the particle image charge distribution . 

Items 2 and 3 are repeated for each pos ition of the particle. The charges on 

each film strip and collector grid strip are summed to give the total charge 

on each element at each step. The data relative to a particular particle 

path are stored on tape for future use. 
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3.4 	 SYSTEM MODEL 

To determine the response of the LEAM to a charged particle, the data 

obtained from the sensor model are used as an input to the electronics model. 

The sensor model output is the characteristics of a particular path through 

the sensor calculated using a particle of unit charge. The system model 

uses these data in conjunction with the parameters for the particular parti 

cle in question to derive the actual response to that particle. Thus, the 

profile of the current flow in each film and collector grid strip is deter

mined versus time. The profile is then applied to the electronic model as 

discrete ramp inputs for each time interval. 

A program was prepared to accomplish this which performs the following 

tasks: 

1. 	 Reads input cards to determine which of the following options to 

perform: 

a. 	 Selection of sensor, up, east or west and particle path. 

b. 	 Normal or shielded film on east sensor. 

c. 	 Positively or negatively charged particles. 

d. 	 Preselected or random mass and charge values. 

e. 	 Number of particles . 

f . 	 Particle velocities . 

g. 	 Whether output i s to be plotted and, if so, the dimensions 

of the axes. 

h. 	 How many of the data points to list on output . 
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2. 	 If a plot is desired, the plot program data are generated. 

3. 	 If ·random particle characteristics are desired, a random number 

generator is employed to derive mass and charge values. 

4. 	 Data relevant to selected particle path read from tape. 

5. 	 Calculates work done on particle between successive steps and 

calculates velocity at each step. 

6. 	 Calculates currents in films and collector grids from rate of 

change of charge. 

7. 	 Determines if film and collector grid IDs occur . 

8. 	 Calculates input signal to PHA circuit. 

9. 	 If a film 10 occurs, the electronics model subroutine is called 

to calculate PHA and accumulator response to the signal calculated 

in step 8. 

10. 	 Results are listed or plotted as selected by input cards. All 

results are stored by sensor on tape for future analysis. 

Thus, a single particle path can be analyzed for either positively or 

negatively charged particles at any number of velocities, charges, and masses. 

The stored data for any sensor and any path can then be analyzed by a second 

program, which is designed to select the particles by type of event or velocity 

and can either plot or list the resulting selection. The types of events that 

can be selected, either singly or in combination, are coincidence, noncoinci

dence, multiple accumulator, multiple film or collector grid adjacent or non

adjacent, on any of the sensors or shielded film . 
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The orientations of the film and collector grid strips within the 

LEAM experiment are identified in Figure 3-7. This information is supplied 

so that the analysis data can be readily compared with the lunar data. 
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SECTION 4 

RESULTS AND IMPLICATIONS OF ANALYSIS 

4.1 RESULTS 

An accurate simplified representation of the electronics has been ach

ieved in a computer model. This model simulates the inhibit circuits in addi

tion to the PHA threshold circuit analyzed previously. 

When the simplified electronics model was completed, it was checked 

out with the simple sensor model. This combined model gave useful results 

because it could be used with the random number generator to generate numer

ous particles with differing mass and charge values and calculate the result 

ing responses very quickly compared with the SCEPTRE program. 

The plots resulting from these runs are shown in Figures 4-1, 4-2, and 

4-3. The PHA values and double accumulator events appear in bands which 

differ in shape, depending upon the velocity of the particles. The separa

tion of events into those with and without double accumulator counts will 

permit a broad classification of the particles observed on the moon. 

The intent with the refined sensor model was that at least one particle 

path would be calculated and analyzed by the end of the contract period end

ing on 31 July 1976. 

We have achieved the following towards this goal. A program to calcu 

late the influence coefficients for the interactions between the 8512 sensor 

elements was prepared, debugged, and 132,701 coefficients committed to 

magnetic tape storage. The sensor program that utilizes these coefficients 
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has been written, debugged, and operated. The main part of this program is 

the iterative loop, which adjusts the element charges to the values needed to 

give the required potentials both in the case of the applied potential distri 

bution and the distribution due to a particle. Several problems were encoun

tered in the implementation of this iterative loop: 

1. 	 The most efficient method of implementation involves holding the 

132,701 coefficients in core while performing the iterations, but 

this takes 530,804 bytes of memory , which is virtually the entire 

capability of the computer. Thus, a method was devised which re

quired repeatedly reading the coefficients from tape in blocks. 

2. 	 The calculation of the potential contributions at each element 

due to all the other elements is the most time-consuming portion 

of the iterative loop. The initial implementation of this part 

took almost 30 minutes per iteration to run. Considerable effort 

was expended in reducing the running time until we achieved the 

present time of approximately 17 minutes, which was done by stream

lining each of the 15 subsections of this part and then combining 

them where possible. The number of elements was reduced from 8,512 

to the present number of 7,360 by considering the tops and under

sides of the grids as single elements. This potentially impairs 

accuracy, but the difference is insignificant in our model. Finally, 

the whole part was formulated as a subroutine and compiled using 

the FORTRAN H compiler. 
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3. 	 The present problem is ensuring rapid convergence of the iterative 

loop. When originally formulated, the loop was conditionally stable, 

depending upon the magnitude of the changes made in the elemental 

charges at each step. When stable, the convergence was extreme1y 

slow because of the small size of the changes in charge which were 

permissible . Although time consuming, the present program will 

provide the required data . 

The remaining tasks to achieve the one particle path for one sensor, 

once convergence is achieved, are: 

1. 	 To perform one run of the program to determine the charge distri 

bution due to the applied potentials. 

2. 	 To perform 10 runs of the program to determine the distributions 

due to the particle . It is assumed that 10 data points will be 

sufficient to allow a good interpolation for the intermediate data 

points. 

3. 	 To perform interpolation to obtain all other required data. 

4 . 	 To run sensor and electronics model program. 

4. 2 IMPLICATIONS OF ANALYSIS 

The analysis as performed to date indicates that nearly all types of 

events observed on LEAM can be explained and that classification by event type 

wil l allow more accurate identif ication of particle mass, charge, and velocity 

characteristics . 
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The hypotheses explaining the events are described below. When the 

model is made fully operational, the hypotheses will be verified. 

The coincident film and collector grid events were shown by the simple 

model to be obtained by a positive particle, between the collector grid and 

film, traveling toward the film. 

Noncoincident events can be achieved by a positive particle with a com

bination of mass, charge, and velocity that provides sufficient signal at the 

film but not at the collector grid. The collector grid is less sensitive to 

charged particles. Noncoincidence at the collector grid cannot be observed 

because the experiment requires a film 10 to allow completion of a measure

ment sequence . 

Multiple accumulator events have been observed with the simple model 

and are caused by the electronics response to long duration input s ignals. 

Multiple adjacent film events are caused by a positive particle having 

a combination of mass, charge, and velocity that give a sufficiently large 

signal to achieve threshold on two or more films at once. The same mechanism 

would be expected to result in multiple collector grid events, but . conceivably 

it could give only a single one if the signal level were in the right range. 

Multiple nonadjacent film events are of the type where films 1 and 3 

recorded an 10 threshold but film 2 did not. This phenomenon can be ex

plained by a negatively charged particle traveling toward the film strip 

that does not record an 10 threshold, e.g., film 2. It will be remembered 

that the film circuit requires a positive current to produce an 10, which, 

in the case of a positive particle, was achieved by an induced negative 
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charge in the film. This charge was produced by a flow of electrons 

to the film, equivalent to a positive conventional current flow into 

the amplifier. In the case of a negative particle, a positive induced 

charge occurs in the film and, thus, a negative current flows to the ampli

fier. This current will not produce an ID, as observed by film 2. Consider 

now films 1 and 3. If the particle has appropriate charge and velocity 

characteristics, it will induce sizable positive charges and, thus, negative 

current flows in them also. As the particle approaches the plane of the film, 

its influence on films 1 and 3 will decrease, falling eventually to zero at 

the film. Note that this is not the case with film 2 whose charge increases 

until impact. Thus, the charges at films 1 and 3 reach a peak positive value 

somewhere before the film and then decrease to zero at impact. When the 

charge starts to fall to zero, there is an electron flow to the film to re

place the positive charge; this flow is again the positive conventional cur

rent flow into the amplifier. Therefore, if the magnitudes are correct, suf

ficient current can flow to produce an ID in films 1 and 3. 

Shielded film events are explained by the fact that the thin dielectric 

virtually has no effect on the particle induced charge in the film except to 

restrict the approach of the particle to it . Thus, the induced signals will 

be identical to the unshielded films for particles in similar positions. 

The following observed cases in the lunar data are less easy to explain 

and require assumptions which cannot yet be proven: 
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1. Multiple film, nonadjacent, events with no collector 10. 

2. Multiple collector, adjacent and nonadjacent, with single film 

10. 

3. Multiple film and multiple collector, both nonadjacent. 

Analyzing these cases requires further knowledge of the effects of the particle 

on the film when it is in electrode spaces other than the collector grid/film 

space. If the particle can truly induce a signal of threshold amplitude in the 

film when it is in these areas, then the remaining cases can probably be ex

plained. 

The detailed study of the sensor and electronics has led to a better 

overall understanding of the instrument responses and has indicated areas that 

affect the LEAM data but which must be left to future analysis. 

Our analysis considers only particles traveling perpendicularly to the 

film. Obviously, particles are likely to be traveling in all directions. 

Particles traveling at the speeds considered here would probably describe 

curved paths in the proximity of the sensor elements, and this has not been 

considered. The implication is that particles, outside the field of view for 

hypervelocity particles, could be electrostatically deflected into the instru

ment if they have appropriate energy and charge characteristics. 

The verification that the LEAM experiment is measuring charged dust 

particles as well as hypervelocity cosmic dust particles could lead to an 

understanding of phenomena observed by astronauts and other experimenters. 

Observations in this category include several instances of solar light scatter

ing over the terminator regions reported by the Apollo crews in lunar orbit, 
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transient lunar · events being investigated by experimenters on a worldwide 

basis, and indications at the Apollo 17 site that a substantial amount of 

lunar surface material has been added over the past 1 to 2 million years.* 

*Abstracts of Papers Submitted to the Seventh Lunar Science Conference, 
March 15-19, 1976. 
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SECTION 5 

CONCLUSIONS ANO RECOMMENOATIONS 

There are several conclusions which can be drawn from instrument 

analysis alone, without reference to the lunar data. 

The sensor definitely responds to charged particles that have certain 

ranges of mass, charge, and velocity. The physical dimensions and applied 

potentials of the sensor are such that charged particles incident upon it are 

affected dynamically and some particle selection takes place. Charged parti

cles can be attracted into the sensor, thereby increasing its effective field 

of view. In theory, negative particles will cause sensor responses. 

The electronics does not differentiate between signals from hypervelocity 

particles and charged particles, but the circuits are sensitive to pulse shape . 

The pulses from hypervelocity particles, for which the experiment was designed, 

are well defined, both from theory and gun measurements. They are known to be 

of short duration, whereas the sensor analysis has shown that long pulses, 

several hundred microseconds in length, can be produced. The electronics 

analysis has shown that several characteri stic responses to long pulses can 

explain certain peculiarities in the LEAM lunar data, namely large PHA counts 

and double accumulator counts. Negative pulses will also gi ve PHA thresholds. 

When comparisons are made between the analyses and the lunar data, i t 

can be concluded that different particle types are producing the observed 

events. Some of the events are probably due to particles within a small por

tion of the total response range, while some are certainly produced by negative 

particles. 
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The overall conclusion is that the combined theoretical analysis of the 

electronics and sensor together with the Principal Investigator's analysis of 

LEAM lunar data can provide a comprehensive picture of the dust environment 

at the lunar surface . Therefore, it is recommended that the sensor analysis 

be completed in order to allow a thorough analysis and understanding of the 

LEAM lunar data . The achievements to be expected from further study are: 

1. 	 Total ranges of mass, charge, and velocity of particles being 

measured by the LEAM instrument. 

2. 	 Characterization of particles producing unique events, thus sub

dividing total measurement range into identifiable segments. 

3. 	 Correlation of particle types identified in 1 and 2 with lunar 

cycles and temporal effects . 

4. 	 Knowledge gained above will allow refinement of hypotheses on dust 

sources and transport . 

5. 	 Application of results to analysis of other lunar surface phen

omena observed by astronauts and other experimenters. 

6. 	 Application of results to Pioneer experiment data, allowing addi

tional information to be obtained on deep space particles. 

In accordance with NASA policy, the LEAM experiment data and supporting 

documentation will be archived to make it available for future use by investi 

gators anywhere in the world. This report and the results of the Qualification 

model tests constitute essential supporting documentation invaluable to future 

users of the LEAM experiment data. The bulk of the experiment data is incom

prehensible without a detailed knowledge of its response to charged particles. 
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Thus , without this knowledge, the data cannot be applied to investigations 

of other lunar surface phenomena. Future users of the data could apply the 

results herein to a continued analysis resulting in a comprehensive calibra

tion of the instrument, which would include particles incident anywhere on 

all three sensors . 

A more practical and cost-effective approach would be to require the 

Principal Investigator and the Bendix Project Engineer for the LEAM experi

ment to continue the analysis using the extensive knowledge and understanding 

which they have acquired over the past three years . The result would be a 

set of data and documentation with far greater application to other areas of 

scientific research into lunar phenomena than is presently practicable . 
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APPENDIX A 

COMPUTER PROGRAM DESCRIPTIONS 

The computer programs required for a complete theoretical analysis of 

the LEAM experiment are described in the following sections. Flow charts 

and listings are included for information purposes. 

The programs complement each other to achieve the final results. The 

numbers given are from the program numbering system for computer data sets , 

used by the Bendix Corporation Data Center . 

Program P5072CHG computes the path data using subroutines PLEINF and 

POTCON. The outputs, which are stored on tape, are utilized by P5072SGF to 

determine the experiment response to particular particles. The subroutine 

used is LES, which itself uses subroutines COND1, COND2, COND3, and CVOLT. 

Finally, the PHA and accumulator count data for the various particles are 

analyzed or sorted by P5072INT. 

All programs 

plotting routines 

were written in FORTRAN 

are those used by the C

IV 

al 

for 

Comp 

the IBM-370 system. 

plotting system. 

The 

A.I PROGRAM P5072CHG TO 
PARTICLES 

DETERMINE SENSOR CHARACTERISTICS TO CHARGED 

A.I.I Summary 

The program calculates 

1. 	 Charge distribution on the film, collector grid, and suppressor 

grid due to (al applied potentials and (b) charged particle . 

These distributions are calculated separately and the one for 

applied potentials is committed to tape for future use. Those 
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due to the particle are calculated for particle positions, 

which are selected by input card. 

2. 	 Total charges on each film and grid strip for each particle posi 

tion. Thus, knowing the particle speed, the current in the film 

and collector grid circuits may be determined. (This calculation 

is performed in program P5072SGF). 

3. 	 Potential at the particle due to both the applied potentials and 

the particle image charge. This allows calculation of the work 

done on the particle along the path . 

The program stores position, potentials, and charges on tape so that all param

eters for one path are stored for future use. 

A.1.2 Description 

The calculations center upon determining the charge distributions on 

the films, collector grids, and suppressor grid. The distributions on one 

grid are affected by the distributions on all other films and grids and vice 

versa. Thus, to determine the actual distribution is an iterative process 

which adjusts the individual charge distributions until the calculated poten

tial at any element, grid or film matches the applied potentials . When the 

charge distribution due to the particle is determined , the applied potentia ls 

are set to zero. 

The films and grids are divided into uniformly charged square elements 

of 3. 175 x 10-3 meter on a side . The total number of elements used is 7,360 . 

The interactions between elements are determined in a subroutine POTCON using 
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influence coefficients, which have been previously calculated and stored on 

tape. An influence coefficient is the value of potential at one element due 

to a 	unit charge at another element. 

The resulting charge distribution is used in two ways. The first sums 

the elemental charges on each film and collector grid to give the total charge 

on the respective sensor element at that time. This is done in the particle 

case only and gives the charge due to the particle at each chosen position 

relative to the sensor. The rate of change of charge, caused by particle move 

ment, determines the sensor output current . The second use for the charge 

distributions is to calculate the potential at the particle caused by both the 

applied potential charge distribution and the distribution due to the particle 

itself. The latter gives rise to the method of images used for calculations 

involving infinite planes . The change in potential along the path through the 

sensor determines the work done on the particle and thus the change in its 

energy. 

The 	 program has two basic modes of operation: 

1. 	 To calculate the charge distribution due to the applied potentia ls 

and commit the values to tape. 

2. 	 To calculate the required parameters of potential at the particle

I 
I 

and total charge on each film and collector grid strip, for each 

selected particle position. 

Other operational options, which are variations and combinations of 

the above two modes, are available and will be discussed later . 
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A.1.2.1 Mode 1 

The mode is selected by guide parameter G1 = 1 on the second input 

card, and guide parameter G2 is set to zero. The initial elemental charges 

are set to half the values estimated for uniformly charged surfaces at the 

potentials of the film, collector grid, and suppressor, and the elemental 

potentials are set to zero . Next, the elemental potentials due to all other 

charges are calculated using the initial charge values and the influence co

efficients, which are read from tape. The difference between the potential at 

an element and the applied potential is due to the element's own charge and 

form factor. The charge, thus calculated, is compared with the original charge 

to determine the charge value for the next iteration. 

The comparison includes a check to ensure that the calculated value 

does not lie outside the limits prescribed on an input card. If it is outside 

the limits , the elemental values are scaled to give the limit value for the total 

charge. The charge value fOr the next iteration is determined by taking a frac

tion of the difference between the calculated and original values and adding 

it to the original value. The fraction is selected on the input card, together 

with the number of iterations allowed and the maximum percentage difference 

desired between successive charge values on any element. The maximum percen

tage difference determines the accuracy of the resulting distribution. 

When the program transfers out of the loop, the calculated charge 

distributions are recorded on tape for future use. The transfer occurs when 

either the iterations allowed are completed or the desi red accuracy i s 

achi eved . 
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A.l.2.2 	 Mode 2 

This mode is selected by guide parameters Gl and G2 being set to 

3.0 and 1.0, respectively. 

In this mode, the first step is to calculate the influence co

efficients between the particle and the elements of the films and grids and 

vice versa. These coefficients, designated P--Q, are the values of potential 

at an element for a unit charge at the particle and vice versa. The coef

ficients are calculated for every particle position that is selected by an 

input card. Subroutine PLEINF is used in the calculation. The charges on 

the films and grids and the potential at the particle are calculated as 

follows, 

1. 	 The charge distribution due to the particle is calculated 

iteratively in an identical manner to that for the applied 

potentials, except that the applied potentials are set to 

zero and the initial element potentials are set to the values 

attributable to the particle (the values of the influence 

coefficients, P--Q). The potential contributions at each 

element due to all other elements are accumulated with the 

P--Q value to give the total potential at each element. This 

value is compared with the applied potential (now zero) as 

before, and the new elemental charge is determined using the 

same factor . The same criteria are applied as in Mode 1 to 

determine when sufficient iterations have been performed. 
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2. 	 The potential at the particle due to the applied potentials is 

computed from the influence coefficients (P--Q) and the charge 

distribution stored on tape in Mode 1. 

3. 	 The potential at the particle due to the charge it induces in 

the films and grids is computed from the influence coefficients 

(P--Q) and the charge distribution calculated for the particle 

alone. 

4. 	 The total charge on each film and collector grid strip is cal

culated by summing the respective elemental charges for each 

strip. 

When all the potentials and charges have been computed for a parti 

cular position, the values are committed to tape as part of a data set which 

is compiled for each path through the sensor. 

The program then reads the next input card for a new particle posi

tion. At each position, the program automatically alternates between the 

loop that reads the applied potential charges from tape and the loop that 

iterates to a new charge distribution due to the particle charge. 

A.1.2.3 	 Other Options 

Options are selected by input parameters G1 and G2: 

1. 	 When G1 = 2.0, the program calculates the potential at points 

selected by input cards, in addition to computing and commit

ting to tape the charge values of Mode 1. 

2. 	 When G1 = 3.0, the program calculates the potentials of the 

previous option using the charge values recorded on the tape. 
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3. 	 When Gl = S.O, the charge values recorded on tape in Mode 1 

are read in and used as the initial values for the first step 

of the iteration loop. This allows further refinement of the 

charge values without repeating the previous steps. 

4. 	 When G2 = 1.0 and Gl = 0.0, the potentials at the particle 

due to the particle induced charges and the total film and 

collector grid strip charges due to the particle are calculated. 

The potential due to the applied potentials is not calculated. 

This mode has limited use on its own and, if called for, should 

have a dummy card for the JCL card defining FT2SF001 to prevent 

erroneous data being stored on a data tape. 

A.1.2.4 PS072SIC Program to Calculate Influence Coefficients 

The program to calculate the influence coefficients P5072SIC is used 

once, and the results are stored on magnetic tape. This program calculates 

the coefficients from first principles, based on the physical geometry of the 

elements. The interactions occur many times due to the repetitive nature of 

the physical geometry, but any particular interaction is calculated only once. 

Each interaction is referenced by an index number so that the correct coef

ficient can be recalled from tape in program PS072CHG. This program, P5072SIC , 

determines the correct index number for the particular coordinates of the 

elements under consideration, then calculates the coefficient using subroutine 

INFLCF. 
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All coefficients are stored on tape VOL SER NOS T53344 using the 

following data set names: 

ASD.P067. CFWW 
CFMSFW 
CFTUFW 
CFEDGW 
CFPFIW 
CFFMFM 
CFTUFM 
CFEDFM 
CFISFM 
CFTUTU 
CFISIS 
CFEDED 
CFEDIS 
CFEDTU 

ASD.P067. CFTUIS 

A JCL card is required for each data set. 

A.1. 3 Method of Use 

Four input cards are required if full use of the program is to be 

made, induding calculations involving particle position. This applies to 

every condition of G1 and G2 except Gl = 1.0 and G2 = 0.0. In this instance , 

the fourth card may be omitted. 

Card 1 controls the iterative process of determining the charge distri

butions . 

The inputs required, all format code F7.4, are : 
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Columns 	 1-7; FACTOR, which determines the fraction of old and new charge 

values which are to be used for the value in the next iteration . 

Columns 	 8-14; PERCEN, specifies the maximum percentage difference between 

new and old charge values required before exiting the iteration 

loop. 

Columns 	 9-21; CYCLES, specifies the maximum number of iterative cycles 

allowed before exiting the loop. 

Card 2 defines the guide numbers G1 and G2 (Format, 2F3.1). 

G1 = 0.0 Does nothing with regard to applied potentials. 

G1 = 1.0 Charges due to applied potentials are computed and written to tape. 

G1 = 2.0 Same as G1 = 1.0 and also computes the potential at specified point(s) 

from card 4. 

G1 = 3.0 Reads charge distribution due to applied potentials from tape and 

computes the potential at specified point(s) from card 4. 

G1 = 5.0 Refines charges due to applied potentials. (From Tape) . 

G2 = 0.0 Does nothing with regard to particle. 

G2 = 1.0 Computes charge distribution due to particle. Computes image 

potential at position of particle and total charges on grid and 

film strips due to particle. 

Note: If G1 = 2.0 or 3.0 and/or G2 = 1.0, cards giving XP, YP and ZP must be 

present, where XP, YP and ZP are the coordinates of the particle rela 

tive to the center of the film. 
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Card 3 defines the maximum and minimum charge values for each sensor plane 

during the iteration process. These values limit the excursions of 

the charge values to prevent divergence. (Format 6E11.4). 

Card 4 defines the particle path position, the distance of the particle from 

the film and the total number of points (NPTS) to be calculated (par

ticle positions). ZP is the distance of the particle from the film 

in meters. XP and YP are the distances from the center of the film 

plane, in meters, as shown below, 

AC1 
AF1 

AF2 

AF3 

AF4 

: AC2 I AC3 I AC4 
I I

I 
I 

I I I 
I 

I 
I 

I I 

I I 
IXP 

I I 
I 

I t YP I 
I 

I I 
I 

I I I 
I I I 

I I I 

I I 

1I I 

A card of this type is required for every particle position or position 

for which potential due to applied potentials is required. (Format 

3E11.4, 13). XP and YP must have the same respective values on each 

card for each path, i.e., on a particular path only ZP changes. 

Tapes are required for storage of the charges due to applied potentials 

and for the path data which includes potentials and total charges. 
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If the charge distribution due to applied charges is held on tape 

and further refinement of the values is desired, i.e., a smaller value of 

PERCEN, then Gl should be given the value of S.O. The existing values will 

be read from tape and further iterations performed until the new accuracy is 

achieved. 

Some WRITE statements, that are not shown on the flow chart which 

follows, are included for diagnostic purposes. These print out some of the 

terminal point numbers so that the position in the program can be determined 

and also the potential and charge of selected elements in each plane are 

printed prior to executing terminal points 3S08 or 3S09. 

A.I.4 	 Flow Charts and Program Listings 

A flow chart of the program is given in Figure A-I. 

Program listings for PS072CHG, P5072SIC, and subroutines POTCON, PLEINF, 

and INFLCF follow on pages A-13 through A-53. 
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P5072CHG 


c 
Ic 

c G1.~0. 0 DOES NOTHHlG ~HTH REGAf;:D TO APPLIn) POTENTIALS 
c G1.=1. . 0 CHAF:GES DUE TO APPLI ED F'OTEtHIALS COf'IPUTED At·l[) ~,RITTEN TO TAPE 
c G1.=2. '" SAl'lE AS 01.=:L 0 ,~ ALSO COI'1F'UTE5 F'OTEtHIAL AT SPEC IFIEr, POINT (S) 
c G1.~3 . ,) READS CHARGE DISTF:I BUTION C'UE TO APPLIED POTEtHIALS FROl'l TAPE AND 
c COl'lPUTES POTENT I Al_ AT SF'EC I F I ED PO I NT <S) 
c G1=5. [1 F:EFmE::; CHA F.:GES l)UE TO APPLIED POTENTIALS. ( FROf'l TAPE ) 
c 02=0. '" C'OES t·lOTH I NG ~H TH ":EGAF:D TO PAF:TI eLE 
c G2=1.. (I COf'lF'UTES CHAI':GE DISTF: I BUTION c'UE TO PARTICLE. . COi'IPUTES I1~AGE 
c POTENTIAL AT POSITION OF PARTI CLE. CONPUTES TOTAL CHARGES ON 
C GRW AN[) FIU'I STRIPS DUE TO F'ARTICLE. 
c 
C "lOTE IF 13:\,=2 . (1 OR 3. (1 AND/OR G2=·1. 0 CARDS GIVING ";P" YP At'lD ZP I'IUST BE 
c PF:ESEt·rr 
C 
C NOTE CARDS GIVING "lAI_UES OF FACTOR, PERCEt'l AND CYCLES l'lUST AU1A','S BE 
C PRESEtH 
C I N THE FOLLm,l HlCi ARRA~'S THE PREF I X 13 JNI.)J CATES THE TOTAL CHAF:GE ON AN 
C EI.EI·IEtrr ., THE F'F:FF J;<; F' THE TOTAL POTENTI AI... AT AN EL.Ei'lEtH DUE TO ALL OTHEF: 
C CHAF:GES AND THE F'F:EFI )<; P l'lITH SUFFIX Q THE POTENTIAL . AT FIN ELEI'IENT DUE TO 
C THE CHARGE ON THE PART! eLE m .ONE. THE P--Gi NUI'1BEF5 AF.:E ALSO THE INFLUENCE 
C COEFFICIENTS FOR THE EFFECT OF THE ELEI'lEJlT CHARGES UPON THE POTEIHIAL 
C AT THE PAF:n CLE . 

DIMENSION PNQ(2J2.4.4/7,S)IPTUQ(3.2.4.4.2.a).PEOQ(2.2.4.4,2,S) 
[)It'1ENSION F'J.5C!( 3 ., 4 .. 4 .. 2, ;;0 .. F'FI'1::::I7.! (4 ., 4 .. ~~:., tU 

DIMENSl0N CHG(3)JSCALE<3),QMRX(3),Q~lIN(3) 


[) HIEN:3 I ON E:LAt·U« 8) 

COI'II'IOI-I GF~lS(.:t , 4 , S, 8) .. F'FI'1S(4, 4 .. t:,.8) 

cmU'10N PI'J<;;-~, 2 , 4 , 4 .. 7.: 8) .. GHC2, 2, 4 .. 4 .. 7 .>B) 

CO~1t'lot 'J GE[;tC?, 2 .. 4., 4,2., :;::), F'ED(2, 2, 4., 4 .. 2, ;:::> 

CO!'H'10N GTU( ]:, 2, 4 .. 4., 2 ., t:), F'TU(3:.. 2, 4 , 4 , 2, ;:::) 

COMMON GIS(3,~,4,2/2)JPIS(3J4J4.2J2) 


DATA BLAWV8*" . (V 

c 
C THE ABO ..... E 1.5 ARRA~'S F:EC!U I F:E 25536 WJF:C6 (I. E. 1.021.44 E:~'TES) 
r ' 3500 TO :,5:l4 PRO\,.' J.[)E POUT H~G THF:OUGH THE F'F:OGRAI'I E:L.OCYS 

READ(5. 3500)FACTOR,PERCFN) CYCLES 
1~) 1~10 FOF.l'lAT C:t F7. 4) 

WRITE( 6:S000) FACTOR. PERCEN, CYCLES 
8f:10Cl 	 FO~:NAT (~.; : <., "FACTOF: ;:: ", Fl. 4, " PERCEN;; ·'., F7. 4,'- C"JCLES;; '-., F7. 4) 


F'EF.:CEI·~ : · O. ''I1. ' ,PERCEN 

F.:EAD ( ~.;. , 3:~j0:l ::O Cd, e;:::: 


]501 	FOR~lAT( ~F3. 1) 

8001 FOF:HAT ( ~-) ~ ~. " Cit, (t~ :. " , 2(F4. 2, ~~?o:. 


READ'~ 5, ,::;132fl:O C!t'lA:V:, 1~~I'l J N 

E:~1~.::f1 Ff)Rt'1AT (6F.:t.:1.. 4) 


l'lF: ITE< 6., ,,:0,:1) C!i'IAK , C!~ll N 

~:f1 :;;~ t FOF~!·'1ATC:;~-:: .. " c!t'1A >~ :;:; " , ~>~E.1.:l. 4., ~;>O,·"":::i >::., '·C!r'nt·~ -- ....' ~<':(EJ.:1... 4) ~5 ~D) 


IF(G2. GT. O. 5)LINE=1 

JF(fl1. C,T. ~:'t . !.';)LJNE:;.;£1 

,llJ I'lp: :0 


IF«3:1. GT. 4>CiO TO :~5~~4 


IF(Cd . LT . 1. ~i. AN D. ct"? LT. (:1. 5)(iO Tel 3:5 ~;.:.1 
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. 3:5£12 READ(5, "3503, EN[)=s514)r~P, YP.. ZP.. NPTS 
3503 FORt·lATGE:11. 4, 13) 

'~RITE(6, 8002:>XP, yp, ZP 
8002 	FORNAT<5K. ")~P, yp, ZP = ',3(E11. 4 .. 3X» 


IF(JNU~1. GT. :1)GO TO 5999 

"IRITE(25)XP, YF', NPTS.. BLAt'll( 

I NUN= I NU~l+:1 


GO TO 5999 

C COfolPUTES POTENT! ALS/I NFL COEFFS DUE TO PART! CLE ANDRETURNS TO 3504 

3504 '~RITE ( 6 .. 80':12;) 
Ea3(1} FO":l'lAT(5X~ .-'3:504.-') 

I F(GL LT. 2. 5. OR. LINE. EO. :1)GO TO 20:19 

IF(JUf'1P. EeL :1)130 TO 2050 

READ (") eM. GTU, GED, GIS, GnlS 

REIHND 9 

JUt'IP= :1 

IF(G1. GT. 4)(;0 TO 35(35 
GO TO 2.~15 ~3 

C GOES TO 2019 ZOROS ALL CHARGES ~~ RETURt·~S TO 35£15 OR GOES TO 2~:::1~i~3 & 
c Cor-IPUTES POTENT! AL AT PART! CLE POS IT ION RETUF:tH t·IG TO "'5:1:1 

3505 	cou~n::';:(1 . (I 

W~: I TE (6 ,. t:O(14) 

8(1(14 FOF~t1AT(5:"~ .. .-'3505 /) 

3:5f;8 IF (LINE. EGt :1)GO TO 3 506 


V:1=-7. 0 

V3=-3. 0 

GO TO 1999 


35(16 \/:1 ;:.;:(1. 0 

V2:.:0 , 0 
'./3:=(1, ~') 

GO TO 2(11.(1 
C GOES TO 1999 .~< SETS p-- TO ZEF~o.. OR GOES TO ;2(110 .~~ SETS P-- = P--Q I N 80TH 
C CASES RETUF~N I HI] TO 35t:,? 

800~ FOF.:I'1RT (S:":J ... :::~5 t17'" ) 

IF( COUt-H: l..T. ('. 5. AI<D. LHlE. EO. DGO TO 499:, 

GO TO 4499 

C GOE':; TO !TE'HRTJ OI·~ E:L.CJC¥ E:UT E: 'r'F'R:;SE5 Cot"IPUTATl or'l OF POTE tHl AL 
C CONTRIBUTIONS DUE TO ELEMENTS 01< FIHST PRSS. RETURNS TO 3588 FOR FURTHER 
C ITERATl ON OF: TO 3509 l·jHEt, l.TFF:AT JON COI·1I"LETECo. ALL CHAF:C1ES t·IOl·1 COI'IPUTED 

8 006 	FOF.:r'lAT (5~<J "-3:::i09" ) 
IF (Gl. GT. 4)130 TO ;'::;(,150 

IF (G:L GT. 2 5 . OR l.INE.. ECt 1)C;O TO l~,l(1 


:::05(~ I'H~: I TE (9 ) (l/·J .. CiTU.. GE[), GI S, C:iFt'1S 

REIHt·H) 9 

IF(Gl. GT. 4)GO-TO 3514 

IF«(jl. LT .:l.. ~:'i . ANI), Ci:;:~ . LT. (1. 5)(30 TO ::;~514 


JUt'IP=:1 
351 0 GO TO 2t' ~) fj . 

C COt'IF-UTES POTENT! AL AT PARJ I CLE, RETURfU NG TO 35:1:1 
3:5:1:1. 	 IF ( IoIt·n::. EO. 13)(;0 TO 3:5:15 

PAR"'Slll'l 

GO TO 3: ~j:1.6 


i:~-d.~i APF';::;SUH 


]:.JJ ~.~! FOFj'1t-n C:-;:; , ... f:n.:·p ~ .: ... J F:t :l. 4) 

~~, ~.\J t:=; IFd .ItJF. En. rn c.iO TO ~~.~U :{ 


[10 TCI 2:1(1I~1 


C C( .II· IF'l)TE~, CHAP(lF:; ON F )U'I m,r:o C:f<l.l' ~.:n~IP FIN!" RETUF:t·t;: Tel 35:1:2 
J:~: I ;:: ~'JF.nTE(6., 3, ~~:19> F·n:.-:L., FIF ,?, FlF3 , HF4, net .. HC:;"~ .. ACr... HC4 
:~~.;:1 :~) FC)P]""IHT( ~:; ~ ,: , ""FIU'1 CHf·H'::Clr:. =-. "J 4< ~:::::'. F1L 4) .···· /-1>·:., "C1F:JO CH r~, F:GF :=: ... ~ ".l( ;::-~::., F 

2 :1 :1 .. 4 ) 
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HRITE(25)ZP, APP.. PAF;, ACL AC2, AC3 .. AC4, AFL AF2, AF3, AF4 
3:513 	 IF(LINE. EQ. J3. ANI). G2. GT. (1. 5)L=:t 


IF(LHlE. EI;!. 1.. AND. G1.. GT. i. 5)L~0 


IF(LINE. Et). 1.. AND. Gi. LT. i. 5)L~i 


IF(L INE. EQ. (1. AND. G2. LT. (1. 5)L~0 


LINE=L 

IF(Gi. GT. i. 5)Gi~3. \3 

IF(LINE. EQ. i. AND. G1.. GT. 2. 5)GO TO 3504 

GC) TO 3:502 

C TH I S BLOCK SETS ALL POTENT! AL. CotHR I BUT! ONS FROt'l ELEt1ENTS TO ZERO 
C 

:1999 	()(j 2007 K".::L 4 

ocr 2f106 L:"..::L <1 

DO 20(15 t'l~.::L 8 

DO 20f14 N=:L::': 

PFt1S (K, L.. rl, W 0'(1. \3 
IF(M. 	GT. 7)GO TO 2004 
DO ~~(1CG I:=:1. .. :? 
IF <t,t 	GT. ;;:: . OF-:. N. GT. ;;:~) GO TO ;:~)OO 

PIS(I,K,L,M,Nl-\3.0 
~:00(1 	 DO 200? .J:;.' 1.., 2 , 

IF(M. GT. 2)GO TO 2801. 
F'TU (I " J ., K, L.. 1'1, t·~) ;:;!~::1 . ~3 

2(10:i 	 IF ( I. en. 2) C:iO TO 2002. 
F'1,1( L J, K, L, t'L ["D::;,(:1. ~~1 


IF(M. GT. 2)GO TO 2002 

PED(IJJ,K,L,11,N)=0. I] 

2002 CONTINUE 

2(-)(f3: CONT I NtlE 

2004 CONTINUE 

20C-:i5 cOt·n I NUF 

2(106 cot'n I NUE 

20(17 CC!lH I tHJE 


GO TO 3:507 
C THIS BLOCK S ETS ALL ELEMENT CHARGES TO ZERO 
C 

21:'='1:1.9 JUt,1F'::::O 
IF(I_INE. EQ. 0)GO TO 9000 
IF(INUM. GT. l)GO 1'0 3505 
F'T'U'l -:. O. t1 
(JF~'T'r)''' (J (1 

SI.JF'Ci:':':~~I. [1 

00 TO 9020 
91:.100 	 F'-r'U' ·j: · -;~:. OE-·J.? 


Gf.~ '"1 '[:':':'::::~. OE-::1.3 

SUPCi:.;.-,-;~ . OF-:13 


9020 	r~o 2027 K~1,4 


DO ;':: : O:;:~6 L=:1.... <1 

[:·0 ;;::6:.::::5 t'l:::;:1.. .• t: . 

[:00 ;'~1~1;~4 t·~~·;:l .. ::: 

GFt·t';(I·: .. L.. 1'1.. t'D~F"r'LJ1 
IF(M. 	GT. 7)GO TO 20?4 
IF(M. GT. 2. OR. N. GT. 2)GO TO ·2020 
GIS(1,K,L,M. 11'=5UPG 
C:i ISO:: 2, K.. L., t,t. I ·~) ::;::GR'r'D 

Ci J S (~:;: .' K.• L .. 1·'1.. N::O :::F'"I'U'l 


2020 	DO 2822 J~,1 ,2 


(jj,J(1... ), K., L. .. t'L t,~)c·;:~~ :I..IPC; 


(j\·J<2 .. ,J, K.. l.. .. 1'1., N> ""'CiF.:'T'D 

IF(M. GT . 2) GO TO ?0?2 

nTl"I (:L ..T .• ~~.' L .. \'1.. t·D~.:. ::;I.JF'C:i 


(nl..l(;;:-~ .. J, ~<., 1...., 1'1.. N> ~ '(lR'-rtl :' 


«Tli C·,C .. .T . ~:: ., I .' 1'1.. In " F· ~'l.t· 1 


(,FT' 0 .. .T. I'::.. I .. II. tI) o'~:I.IPC, 


(,FJ,'C:,~ .. J, 1<.. I . Il. tJ) ~ l.'lF:',.'!", 

~:{\~< .~ 	 ceq',n l NU~· 
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2(124 CONTINUE 

2(125 CONTINUE 

2026 COtH HlUE 

2(127 cor-n I NUE 


GO TO 3505 
C THIS BLOCK SETS F'OTl. CONTRIbUTIONS F'-- EQUAL TO CORRESF'ONDING F--O 
C 
20~(1 	 DO 20~8 K=~, 4 


DO 2(;~7 L=L 4 

DO 2016 1'1 ::-; 1~ 8 

DO 201.5 N=i18 

PFI'lS <K) L) t'L N) ;;;;PFr'1S0 (K) L) ~1) N) 


IF(r'l 	GT. 7)GO TO 2€"1:t5 
DO 2014 1=1..:;: 

IF (foj. GT. 2. OR. N. GT. 2)GO TO 20:U 

F'ISCI ,K, L,foj,N)=F'ISQ(I ,K, L,foj, N) 


2011 	DO 201s J;1~2 


IF(M. GT. 2)GO TO 2012 

F'TU ( 1... ..T •• 1(, L, ~I.. N) ~F'TI...Ic! ( L ..T .• K, 1.., r·1.. r'D 


2012 	 IF( 1. GT. 2)GO TO 2121:L3' 

F'!.j( I , ..T .• 1(,. L.. 1"1 .. r-D~F'''')( L'], K, L., t'l, r'D 

IFO'l err. 2)G(i TO 2121;1,;:( 

PEl) ( r.. J, K.. L.. t'l, 1-0 ~PE[;OG! (L ..T, 1<, 1.., t·l.. r-D 


2013 CONTI NUE 

2(1:l4 CorH HlUE 

2015 CONTINUE 

2016 CONTINUE 

2'3:1.7 CorHINUE 

20:1.8 	 CotH HlUE 

GO TO 3:507 
C THI S BLOCK COI'IF'UTES F·OTEI'lTIAL. AT PARTICI .E 
C 

2050 	SUt·lo· "1. 0 
toO 2C1~8 ~<:..::L 4 

DO ~~ (::'57 L~l .. 4
DO 2(136 "1=1.. t: 

r>o 2055 N:-·~ :L:;:: 


Sl.It·I=:';UI·I+F·FI'1:'.;Q 0 <.. 1.... t'l , r·D "'GFt'IS 0 <.. L.. 1"1 .. I·D 

IFCM. GT. 7)00 TO 2055 

00 ;': ~,) !:".I'· l J:\-.J,) :: 


IFO'1. GT. 2 . OF.: . N. CiT. :;-~)GO TO 2(:I:;:i:l 

SI..WI=SUN+F' I SC! ( L K" L . tt. t'D>I ; (iI:::~( L +::1 L.. "L N) 


~051 DO 2 053 ..1::;::L 2 

IF(~I . GT. 2)GO TO 2052 

SI.JI·I~SUI·I+F·T '-'Q ( J, .J .. 1< .• L , t'l, rD<'C;TU< L J, 1( .. L, t·1.. N) 


2052 	JF(I. GT. 2 )GO TO 2053 

StWl ::'=':-.Ut·l+F'I·.IQ':: I., J, ~<., L., t't.. N::' :+:GI.<I< r .. JJ K., LJ "I , N) 

IF ( I'l . G-r. 2)GC) . TO 2053 

SLIj"l ;;: :::~ur'l+F"EDn( I ., ..r., K.. L .• 1'1, N::' :t:GEf)( I., J., K ., LJ 1'1.. N) 


2(133: COI·lTHlUE 

20~)4 (,;01--.IT I t-JI..IE 

2055 cot·n I NUE 

2t156 CotH J r·lUE 

2057 COi··HINUE 

:?0~t: cOI··n:( I<~UE 


GO TO ~~:51:l 

C 
;;::10(~ 	 FlCjy 0 . f.1 


AC2:.-0 . (1 


Ac:s~·.:: 0 . &.1 

fi(:4 ;::. O. (:1 


AF1 :"' (1 . l;:t 


FiF ?~: : (~ . 0 
f'1F :< ::-:(::I . 0 
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AF4=0. 0 
DO 2H35 KL=L 4 

DO 2HH t'l=L 8 

DO 2:103 N"':1, 8 

AF:1=AF:1+GFt'lS(KL, :1.. t1, N) 

AF2=AF2+13Ft"'lS (KL. 2, 1"1, N) 

AF3=AF3+GFNS':: KL, 3:1 t'l, N ) 

AF4=AF4+GH1S(KL 4, ~1.. N) 


IF(n GT. 7)GO TO 2:103 

IF(n GT. 2. 01':. N. GT. 2)GO TO 2:10:1 

RF1.==RFj_+GISC~:.. Kl., 1, fl. N) 

AF2=AF2+GIS(}, KL., 2 .. t,t. N) 
RF3:==AF] +GIS( s, KL~], t'l. N) 
FtF4=AF4+GISC3:, t(L, 4, t'L N) 

RC1 :=-:AC:1+GIS( 2,i,KL,I'1,N) 

AC2~FlC2+G I 5 (2. 2, KL, t1.. ,.n 

AC3:=-"AC3 +GIS(2, s., KL .. r't. N) 

flC4 :;: AC>1+GIS(2, 4 .. KL., t1, N) 


2101 	 IF(t'1. GT. 2) 130 TO 21€12 

AF1==AF1+GTU( 3, :1.1 t( L..:1.. t'l , N)+GTU (3, 2, 1, KL, t1, N) 

RF2=AF2 +GTUCL :1.. J .~L ., 2, t,t. t·D+GTU( l .. 2 .. 2, t<L, t'l, r'D 

AF 3:::.:: AF:~+G TU(,3/ :L KL... 3, t'l ) t-I)+GTU (3, 2, 3 .. KL, 1"1, N) 

AF4 ==AF4+GTU Cs, 1.1 KL, 4 . 1'1.. t-D+GTU (3, 2 .. 4 .. t<L t'l, ~D 


AC:1.=RCj_+(JTU( 2 .. L 1 .• KL, r'l , t'D +GTU (2, 2 .. KL, 1.1 t'l, ~D 


AC2::.-;:AC2+C;TU( 2" :1.,. :;.::, KL) t'L tD+GTU(;?, ,;::) KL 2., t,to t-D 

AC3:::.:AC ~:;: +GTU( ;'::J :1.,. :~} .(L" t'L N)+CiTUC?.. :?, KL :~ " N) N) 

AC4 ::;;AC4+ (iTUC?.. 1, 4J KL., t'L t·J)+GTU(;: .• 2} KL.. 4, t·t. N) 


21£12 	 AC1 ::.: RC:t+G~·J (2,:L 1, KL, t01, N ) +m·t (2,. 2} KL, L tol,. t·D 

AC2:~'Ac~: +nloJ( 2, 1 .. ~:., KL., t'L N)+C:iI~<2 .. 2 ., KL, 2.· t'l.. t·D 

AC3'. ::.-;:AC3 +CiI'.1(2,.:1.., 3 .. KL., "t. t.,j)+Cil 'JC~) 2 ., KL.o 3 .. t·l., t·D 

AC4=AC~+GW(2' ~J4}Kl_. } M)N)+GW (2,2}KL}4 } M J N) 


IFO'l en. ~:)GO TO 2 :1(13 

RC1~RC:l+GE[' (2 , 1, 1 .. KL.. I·t. N)+GED(2, 2, KL, 1" N.. N) 

.AC2=:AC2-t·(3EDC:':: .. :L ~~., KL., t'L t·D+CiED(2.. ;;-~ , KL .. 2 ., t'l, N) 

AC:-~ ::.:AC3 +C:iED ( ;':., :1.... 3J KL., t'1 , tV+(JE[) C~~, 2, KL .. J:, fol .. ~D 


RC4~AC4+0E[)(~~.. L 4, KL. t'l , fD+GE[l(2, 2 .. KL.. 4 , 1'1, r'D 

21£13 	 CONT INUE 
2:104 	CONTI NUE 
:'=!:1.1~1 5 	COI~TINUE 

GO TO 3:51.2 

4499 CALL. POTCot·~ 


C 
C Cor'lPUTE CHRPOE ON EACH ELEI'lENT ['UE TO AF'F'U En F'OTENTl AL f'lt·WF·OTENT I AL 
C CONTF: I f':UTlot·t'~ F'f;:Ot'1 m .L OTHEF: El..D-IENTS AND Pf'lF:Tl CLE . rKITE THAT If= PAF~TJCLE 

C IS P.~E:"EI·n THEr·~ fiLL t'PPl. I Er) POTENTIALS ARE ZEF:O. 
4999 	CHI3(1.) :::: (.1. (I 

CHG(~:)::..~0. (1 

CHC'(]):::0. (1 

(:to ;;::5:1.8 K =-'l,. 4 

DO ;;:5:1.';' L" L 4 

DO 25:1.6 l ·l ~ L. :': 

00 ;~:5 :l~5 I'~ :::;L:;::: 


CHC] ( :':: ):::: C HG< 3:)+ (V-F'F·I'1S<~( .. L .. 1'1, N) ) :H3. 1.18~5::;F.-l;'~ 


IF (t.1. GT . 7 )GO TO 2!:.iJ5 


[;'0 25:1.4 I :-: ~L ? 
IF( I. 	EQ. ;::~ )V~V2 

1. F ( 1. EO. ~$ ) \/ ::.":.: '.,,' :;, 


IF (['l CiT . ? OR N. Gr . 2 )GO TO Z 'kll 

( He; ( J ) :.:CHC, ( I :,+(V-PI 5 ( J,. K. L r'l, N) >*0. 71.:U .7"'99 E-13 


:;:~3 J :1.. 	 DO ?5:13 J ::. .:\... ~~: 


IF(~l . GT. 2) GO TO 2512 

CHG ( J ) =,··CHCi ( I )+ ( V-·PTU( I., J J K, L r·I.• N» *0. 9 :~;::21.O:2E'.-:l:~ 


2~:l.2 J F( J . GT. 2)GO TO 25j.:::~ 


tHG( 1 ) ;.:: CHGI~ I )+(V--p~·J( L J .. K.. 1... 1'1.. t·p >'4:(\ ~JA01.47E-:l :?; 


IF <t,t GT. ~?) GO TO :;-~~) J3. 
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CHG( 1. )=~CHC:i( I )+(V-F'E[)( 1,...1, K, L, 11, N) )*0. 4:1371::G E-13 
2513 CONTINUE 
2514 CONTINUE 
2515 CONTINUE 
2516 CONTI NUE 
2::.17 CONTI NUE 
2518 co~n 1NUE 

00 253:0 1=1.,]: 

SCALEO )~1. 0 

IF<CHCi( I), GT. Qr'1A>« I) )SCALE( I );::t;!t-1R~« I )/CHG( I) 

IFCCHG(I). LT. QMIN(I»SCALE(I)=QMIN(I)/CHG(I) 


253:0 corn HlUE 
c 
C STAF:T hi 1FES 
c 

00 5()05 1=:1, 2 

IF( I. En. ;-~)V~V2 


[)(t ~,004 ..h':L 2 

DO 500::;: f<= ' i, 4 

DO 50~:::12 L=-=:L <1 

DO 50(11, t'1:~~L 7 

(:00 5(:1(:K1 N~-; L:::: 


TEr·lpl::o(,·/-F'~·J( J...J, K, l., "'''. t-D )*0. 5:lA0:147E-1.:: 
TH1F'1=TEI'IPl*SCALE ( I ) 

TEI·IF·:~=Tnlpl'·FACTOF+GI·!( J., J, f( .. l.. 1'1.. t·D" (1-FACTOF:) 

TEI1F·2:4·EF:Cf't·H·C,~·! ( I, J, f·~ .. L.. 1'1.. N:> 

TE.I·IF·'I=TEI·IF·l-GI·!( J., ,J, f:: .. 1_.. 1'1.. tV 

Tf'MP3=A8S(TEMP3) 

TEI'IF'4~AES nEI'IF"I) 

IFOEI·IF·4. CiT. TEI'IP3)CFIT~:L 00 

GI·I{ I .. J .. f<.. L, \'1, N) ~TEI'IF'2 


5f1f)() COIH 1NUE 

5t1[1:1. COtH 1NUE 

5r'>12 CONT I \·lUF 

5~~if' :::, cOI·rr J NUE 

5(21[,).:1 cor·n INI..IE 

51~Ki~. ; CONT I t·J1.IF 

c 
C f'1'l[) 1·1I F:E5. STAF:T OR WEDGES 
C 

I·/='·/:l 

{')C\ S(1:l0 J;: 'L ;? 


DO 50(:19 I'~'c :\", 'I 

DO 5fICI :~: L.. ~l.. <I
DO ~~OO~? 1"1 : ',1.. ;,') 

DO 5006 N: -J.,:;': 

TEt'lPj_~(""'-F'ED( L ..T J K. 1-" t't. tD )'+:0, 41371.33£-1:5 

TE\'oIF·l ~Tf:r'IF'J.'SCAL.E( l.) 

TF:I'II"~:=TFr'IF'HoFACTOF:+OEC·o:: J., ,I .. f( .. L .. I'\' I-D* Ct-FACTOF:) 

TEI·IF':3:<.. F'EF:CEI·lot·C;f'D (]., J .. K.. L .. 1'1 .. 1·1) 

THIF'4= TEI·W:1.-CiEr.'( L ,I .. K. L.. .. 1'1, t-D 

TEI"II"?"'AI1',C 0:: T£OJ'W:;::> 

n"r·II'··1 '·HfO::c. 0:: TF.I·IF·4:> 

IFO::TEI·IF· 'I· ('T . TI'..t·IF' :;: ';oCRlT'l.. '" 

GE[') " L ,1 .. ': ., I .. 1'1.. fD ' TEI·IF·;·:· 


:~(-1F1F. CCtN f J I"JIIF 

~nl~t'/ (.Clt'rr J W I~' 


~'~~~ I ('1f: (',(tt'fT J I'HII ; 

~-;(Ifr~ (.Clf n l' t JI,IF 

~'.(11 (., cOtHJ.tHlf: 

~";(1 ' 1:1 Cfll' J I' J M IF 


C. Hll.' (,f:J[> ["["(11',; :",'1 HI'·: '! I·IHI.I-I (,1..']1'.·.·.. 1: :11...1'11 8. 1.1 
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\I:::\-'1 
()O 5(117 I =:~t. :::~ 


IF( I. EG~. 2> \h=' ·/2 

IF(J . ED. 3:)V=V? 

DO 5E116 J=iJ 2 

DO 51315 K=1~4 


DO 5(114 L==:L 4 

DO 5(1:13 t'I::::!, 2 

00 5(11.2 t·~~l... B 

TEt'lF'l;.:; ('."I-F'TU( L J I K, l.. t1. t-D ) :+'('1., 932;::102E-1:< 

TEMP1-TEMP1*SCALEC!) 

TEl"tP2:::: TEI'1F':L:t:FfiCTOF.:+C:iTU( L ..T .• 1< .. L) l'l, N):+:(1.-FACTOF~) 


THIP3='PFF:CEI'hC,TlJ ( !, .J .. I'~, L.. r·1.. I·D 

TEI'IF'4-TFJ'IP1-CiTU( I...J .. f(, L.. r·1.. N) 

TEr'1P3:-FIE:S (TEI'IPs) 

TEr'IP*' AE:S (TEI'IP4) 

IF (TEI·IP4 . CiT. TEI·1F':nC:RIT~'1.. '" 

GTU( J....j, k. L, r·!- 1-n-TH1F'2 


~;(l12 cOI·n J riUE 

50j.3' cm·nrNUE 

Sftt4 CClHTlt·H.!E 

5(1:L~'i cor·n I NUE 

::;0:1.6 C(.lNT J NUF. 

50:1 7 cor·n J I " ~UE 

c 
C EN[) I'IA HI GR J[VF! U'I T ., U. STFIIH nHERSECTI ON SC!U,"F:ES 
c 

V:....' '·/1 

DO Set;::::=::: 1. =-":L :~ 


IF <I . EO. ,:~) \,J~c.;'",';:::: 


1F' C1. Ee'. :;) ...·· ~ ·.... 3 

00 ~ifl;::':t k-L 4 

00 ::J1~~ ::~ fj L'- ':L <I 

DO ~5 (1j .:7.' t1:;;::l .. ;;" 

DO 5(,1:18 N;;J., ;2 

TEt"IF':1. =-· (V-F'JS( L 1<., L., t1., N> >:t:(l. 711.1799t:::- :1 3 

TEI 'I[":I , n:I'If":1 *SCAI.JO: 0: J :' 

TEr'!P?:.·TEI"IF'l:t:Ff~ICTOk+C, J~::: 0:: J.., K., L., t'1:, t·.!):.t:<:l -FACTOr.::) 

TE:I'IF':,"F'FF:CFt I "C, J '". '. J .. 1<.. I.... 1"1. 1.1) 

Tf:.I·IP·4>',TFI·IP:I ..-Ci) :'; " J .. 1<. t ... 1'1.· II ... 

TEl-II'·:> ,,,f.: ':. (TEI'IF':::;
TF'I'IF'4 ~AF::'; 0:: TF3'1;''4 ) 

If--nFI·IF·4 . (,T. TI"I·IF'", ... C.F: ITc":l. no 

C; J:'. (]'., 1<, L.. 1'1, 1·0 ~TE' I ·H'·.': 


~.:-;n:u:: C("INT J NIIF 
50:1.9 c:nNT r NI.IF: 

:;10;:.::0 C.O\··~T J /·JUF 

~;('1~::1 CCI /·.! ·r J t ·~I..lF 

50,~~;? CCI\',JT J NI,.iF 


C EI·j[) r IHEF:SFCT) ('<~~ SOl. lARES. STf'IF:T F I Lt'1 I'IR J N SOl IAF.:F.c: 
c 

r/CI ~~(-);~~ t; K::.·;:1., ~1 


[";OCI ~A:~ ~~!_, '-:....·J. .. ·t 

PO ~~I';(,:',,~ t'1 -::1," :~:: 


['.rC.I ~. :i( :,;;':·: · Nc;, :1 -' :~: 


TFI'IP:l ;c... ( ',/--t-'Fl'1c : <k, I ..' ,"\' 1".1 ~I : :~ - fl . :1 ~1 :::< 'i::-:. F -:L~"' ' 

TFI'II" :I' lHIF·:l.'·'.C:f1l F" :< :
T!-= HF-":"':, Tf.... r' I~·' : 1 ,-q··"t-1C l ClI ;~ +(,I-lf:': <1<., I .., I'J., tD;f:(J '· 1- f1 CTOP) 

TFI·,P-... .. H ' F:CI'}H 1,l-i'I".<I :, I .' i'I. I'~', 


TF:I·II ··I " TI· I·IF' 1--(,1' 1'1".· I':. I . . 1'1, u> 

Trt-1I"'::, ell.:S ·: I' I'l II ..'''. :.' 

HI·II ,· ·I fif':" ·:·1HII,·· I ·.· 

TFI.:· ['r· /-IP· I. (IT. ll-I'n':" ... c.!--'J·r ~'·: r ("II'I 
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GFI'lS(K., L, It, H);TH1P:~ 


5023 Cor-H I HUE 

50;;::4 	 cor·n I NUE 
5'325 Cot-n I NUE 

5026 CONTINUE 


WRITE(S,8100)(PIS(I,2.2,2,·2),GIS(l,2,2J2,2),1=1,3) 

E::tf.u3 FOF:I"lATC3:(5X, -'PIS;:::: " JEll. 4,5;':, -'GIS:::;: ... J El,l. 4/» 


I,JRITE(6 .. 8:101.)(PTU(L 2 .. 2, 2, 2, :::)., GTU(L 2, 2 .. 2, 2 .. 8) .. 1=:1,3) 

8iOi FOF.:I·'lAT<:~;(5::< .. -' PTLI = ... ) Ell. 4,5>;:.• /GTU :: ... J EJ_l. 4/» 


~JF:ITE(6J t::t(12) (PE[)( L 2, ~~., 2, 2, 8), (;ED( L 2, 2 .. 2 .. 2 , 8) .. I~iJ 2) 

81((2 FORr'lAT(2(5X.. /F'ED = " ., Ell. 4 .. 5~"-:, "" CiED " :::; ", EJ_l. 4/» 


HF:ITE(6 .. :::::1.03:) ":Pl,J( 1.. 2, ;;:~., 2, (, E:), C:H·J( L 2, 2 .. ;;;: .. 7, ::n, 1;::;1 .. 2) 

8:tf)3 FORt'IAT(:;-~(5>~ .. " PI,J :;: "' J Eli. 4 .. 5>::. ·'GI·J = '~., Ell. 4,.... » 


WRITE(6,8J.04)PFMS(2,2,4,4),GFMS(2,2.4.4) 

8HH FOF::I"lAT(S:·{;.. '~PF r'lS ::.~ "'J Ell. 4 .. 5:· ~, "·GFt'IS = .-', Eli. 4/ ) 


C: 
r ' EHD F I U'I I'IA m SI}!JARES 
C COI'IF'UTATI ON OF t·IEI,1 CHARGE [, I ',TF~ I ":UT ION c:mlPL.ETE[' 
C IF CRIT IS t·IOT ZEF.:O THEN CHAt'IGE OF CHAF.:GE CIt·1 AT LEAST ONE El_EI'IENT 
C E)(CEE['ED :='F'E.CIFIED PEPCENTACiES. IF CF.:IT 1'0; ZEF.:O THHI ITEPATION HAS 
C RERCHED RFC:!UIRED ACCURACS 
C 

COUNT=COUt·JT+:1.. 
JF(COUI·n. L.T. C'T'CLES-0j. 1... RHD. CRIT. (JT. ~~1. 5)GO TO J~::;Ot: 

C 
C CONDITIONAL RETURN TO STAPT OF ITERATION PROCESS 
C 
C I,IHFJI I TEkAT I ON C:OI'IF'U':TEJ> At·lf)/OF: F'Ef""1J TTED NUI,mEF: OF C','CLE5 F:EACHED 
(: C.OI'IF-UTE POTF:t-IT I AI .. fiT F'C<:; J T T01·1 C'F F"WT l. CI..F DUE H) AF'PL.l I'D F'OTEt·n J Al.S 
C AUD F'AF:T J CLF II'IAC;F: CHFiF:(,F:':, 

GO T() :"::.~("1:~' 

C COMPUTE POTENT IAL. AT EL.EMENTS DUE TO ONE COULOMB AT PARTICLE 
C: 
C: 
C 
~i999 	 Z::;;;ZF·-O. ~710:7,1~:'f'~;~~!:: 


[:'0 60el( I:::t .. ;~~ 


IF(I. En. 2 )Z~ZP-0. 0067564 

[:00 E:OI:~E; 3 :·:,1 .. :? 

DO 60CI~5 K: ::L <~ 


[00 6EH~}~ l..'-':L ·.j. 

[:00 61~1CC t'l.:.::t.. 7 

r)o 1-.1 H1, ': t·J :;;: 1. .• :::! 

IF(J. FQ. 2)GO TO 6080 

8,'0.0 

E::;-:.~:j. ~7.ICnl-;:- ~~.; 

~<~ ~~1 . ~~i;:::~ 2j.*t:.:+ o. 1~10?:17 !:::;;t' t· ' [ -·(1 . O;~:~5~·':;:::~.~i-::·:P 

Y~0. 0~921 *! _ +0. 00?1~ 5*N-0. 0873~J-YP 
flO TC) f.(·1(1 :1.. 

6f1J.:lf."1 	 Ii ·· O. C-1r,:-C:1 /~) 


F;-.' ~?I . ~) 


: : ::,, ·' ~-;I. O:?·::;' .?:l*L.+CI. ()C':.:::J,·,·'~:) ;1':t-4-~O. O::~:7?;l ?-.:, :p 

'1': ·· (;J . (12::~?J :+:r'.: +0. 00::;;:1 <? ~ , ;'+·1' 1,·- o. ~~1r:~,;'? ;::~: ~ ..-', 'p 


6Cl():l, CAl. L PI. F J W: 0:: : :.' 'T', ? .. H, f:: .. F'(") "I·I . 

F='I·JO ( :r., J, \::. I,... t·I .• I ' · ~ ) ~.:.·F·(,!TI 


f:CI(-'I:,':' CClt'~T J NI J~ 


6(-1«'. C:Ot·JT J t·JI H·
6f',O,·[ COt·JT I 1'·~I..l t-" 

t=:(·1;:~: .) C(,lt·JT J I'.JI.IF 

t:=.(·'I:it:=. CClt·H:r I'·J!. IF 

1:::.( .1 0·'::- COhl·r II'·[l,.lF 


c 

C. :=::TRr";: T F- 'HF.: "I" J CL.E CiN (".F: I [) F:[:O(;F.:~ 
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DO 6015 I ~1, 2 

IF ( I. EG!. 2) Z==ZP-0. £1067564 

DO 6014 J=1, 2 

DO 60J3 1(=1., 4 

[)O 6(112 L=1., 4 

DO 60l,1 t'I=1., 2 

00 6~U_0 t'~=:L 8 

IF(J. EO. 2)GO TO 6008 

A=0, (1 


8=~3. 003:1.75 

X::,I?I. B292:1*K+0. f1254'H'1-0. i1.1.1.25-XP 

,,'::.",0 . 02921*l_+(" 6~Z(:i:17 5:t:N-0. (1:=:7::::~:l :?;-"rp 


6@£18 A~~( (103:1.75 
8:..:0.13 
X:.~ (1 . £1292:i:-f:L.+O. ~103175*N-0. 0f:7113:-XP 

'TI:",: (1 . l3292:t:+:K+0. 0254*t·1-0. 1:1.:U.25-'T'P 


6fJf,9 CALL F'LE I NF (X .' 'T' J Z.. Ft .• B~ F'OTL) 

c'ED" ( L J .. 1(, L, t1., t·1) = F'OTL 


6ci:lO cm-rr I t·,UE 

601.1 cmn I NUE 

60J 2 COt-rr I t·,IUE 

60J3 CONTI NUE 

601.4 COHTI NUE 
601.5 cm·rt' I NUE 

c 
C ENC, PART! CLE (It-, OF: J C, E(;(,ES 
C 
C STAF:T F'RF:TICLE ON r'IRa, OF:W/FIU'1 T ", U 
c 

z=zp-Ct. ("1(?J97(1;~8 


00 60 .:'::2 1=:1.. 3: 

IF( 1. En. ;;-~ )Z;:;ZF'-0. (11367564 

IF( 1. EO. 3:)Z>::ZP 

DO 6£122 ..1=1, 2 

00 6 1~12t K:-..::l, 4 

DO 613;:::(1 L =- L 4 
[}O 6019 t'l= :t .. 2 

DO 601B N;;::·J.. :::: 

IF ( J. EQ. 2 )GO TO 6016 

H=,:,:O. 1?:1(119f)~) 


B:..... O. 0fC::l ('~-; 


~ :::: 0 . ~':);?9?:1:d;+O. 027:;.1)5:,q'1-0 . t1. ?9:?25- ><P 

'T' ~ €I. n ;:.:: :~;~l >t:L +\'3. €n~1];1 ~';~*N -L?1 . 0:::: 73:J2~;-'T'P 


e:il) TO 6(1:1? 


~,:~.. ~::1 . O:?9;~:t*L+0. O(:1 :: :1, ·?~.~*N-O. O::'::('::~:l::~ !:"i-:· ~P 

Y~0. e29?1~:~+0. 027J05*M-0. 113982~-YP 


60:l7 Cf.1LL F'LFINF(~ ·: .. 'T' .. Z.. R.. R . POTL> 

F'TUO( r.. ,T, k:" L, r1., r·D ~F'O TL. 


60:1 f; corn J NUE 

6fU.9 CONT J NUr:. 

6(-~?~.?I COt·JT I t·JUE 

60;2:1 CONT I NI.IE 

60;::: :':- COt·JT J NUE 

6 C';;::,': UllfT) t·,lt.lf: 


c 
c: F.t·,r:· F f lRT I ( :I_E (IN I'IHI f< (,F: H:O ,··.'r:J l.l'l T ,~, U 
.:. 
C START PHF:Tl CLF ""I '~ C,.: H .v'Flll'l Hn F.~: ~T' c.T!Cor, :,:(,UF1hf,'S 
C 

2 :... ;:~ t-· -'( 1. n(.1 ;..:t ,;;· (-~ ;::;'f: 

(XI t:,t1.:'·::'; ) ~ <I. ., 7:: 

J F '~ J . r.: n ?:;. ;::": ,?p·-i:1 (:)(.I~·('~",t,~: ·,~ 
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IF( I. EQ. ]:)Z::::.:ZP 

DO 6'.:127 K::.-:.1, 4 

DO 6(t;-~6 L=i, 4 

DO 60;;::5 l'l~l., 2 

DO 6(-)24 N=:l .. 2 

R::;0. (1~~:t905 


E:;(1. (101905 

. 	x=o. fl~~92:t* ~r~+~Zl . (1273(-:l 5*r1- 0. 1.J39:~:25-XP 


"" ~ I?:I. (J29~::l*L+0. fl27:?05:t:N-0. J_1.:::::9825-YP 

eAU.. PLEHlF(Y" ~', Z., A, E:, POTU 

P J SO 0., K.. L.. "I.. N) =POTL 


60;'4 CotH I NUE 

6'3:,,5 Cot-n I WJE 

6(1~:6 CONT I t·~UE 
60;", cm-n I NUE 
6(12:::: CONT I NUE 

c 
C END F'AF;TI CLE ON CiF:I[·/FlLi'1 ltHFF::,FCTlON 50UAF;ES 
C 
C STRF:T PART I CLE 01-1 F I U 'I I'IR I N SG'U AF.:ES ELEI1EtHS 

z::..:zp 
DO ISO]:? K:::::L 4 

DO 6(G:t L:·-: l .. 4 

DO 6CC:fi t'1;;i .. E:: 

DO 6t;29 N=-=l... E: 

A:.:O. O[G:1.(·'~, 


B:.-O. OO:L175 

>~=O. \?I;.::9;;::J_:f :K+l1. fJl2G175't' t'1-0. O:::73::125-;<P 

'T'=-" ~1. fl.:·:9?:t:t:L +0. O~13:1 7~;:t:N- 0. (1:::'? ]:L;-~5-'t'P 


CflLl PLEINF<:-< .. 'T' , Z.. H.o B.o POTL> 
F'FI'lc:C! 0::1<" I.... "I .. I·D =F'I~.lTL 


f.O:?9 cor·n J NUE 

6(13:0 COln- J NUt:.: 

60~;:J cell ·n HHJF 

r:)f1 ~ - c.orn TNI.IF 


( 

c 
CAl.! . PUIFIHlHI :'i nUF TO CHf,f;'(iE ON F'fiF:TJCU;: cOr'IF'l.FTET·. I·IOTE TH,n F'W' .. F·EDo.. 
C PTUC! .. F J :~:c~ .~', F'Fr·I::-.C! RF.:E HL ::.:.CI THF HJFI. un·KE C:CIFFF I c: J FI'fT~::: FOP c l)t'IPUT I NG 
(; F'OTErn J AL AT F'AF: 'I I CI .F: L"..1F 1 (j CHAF:GE [d.::':TF: J F:I.JT J (II'~ ON "~l.FCTF;OI .ES 
C 

f}O TO ]:5(1·'1 

C:'U.. 4 corn J NUE 


F:lH:" 
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SU8ROUTINE PDTCON 

DH1ENSION CFI~1J(9678), CF~ISnj(5194 ) , CFTUFI,j(21364), CFEDm.j(1')682) 

D I ~IEflS ION CFPF Hl (10976) , CFnIFt'l< 2B(9) , CFTUFt1 (89'34), CFEDFt'1 (5936) 

DIt1ENSIOr-j CFISFt'l(9408) _, CFTUTU(18595), CFISIS(605), CFEDEC'(7438 ) 

DH1ENSION CFEDIS(3136), CFEDTU ( 15512), CFTUIS(2464) 

COt'1t10N GFt'15(4~ 4, 3 .. 8), PFNS(4, 4, 8 .. 8) 

cm'lI'lON PH(2.. 2 .. 4 .. 4 .. 7,8) .. Gl,J (2.. 2, 4 .. l.L 7 .. 8) 

COt'U'10N GED<2.. 2 .. 4 .. "L 2.< 8) .. PED(2, 2, 4 .. 4, 2 .. f:) 

COt1t'10N Glue?.< ;~ .. 4 .. 4 .. 2 , f;) .. PTU (].. 2 .. 4, 4 , 2, 8) 

Cor'11'1Ijt~ GI5(3:,. 4, 4, 2, 2) ,. PIS(]: ,. "L 4 .. 2 .. 2) 

EQUIVALENCE(CFTUFW(1),CFTUTU(1),CFTUFM(1),CFPFIW(1).CFWW(l),CFISIS 

2(:1) .. CFt'lSFI·h:1), CFFt'lFt1(i) .. CFISFr'l(:t.) ,. CFE[)IS(l) .. CFE[:·TU(l) .. CFTUIS(1) ) .. ( 
3CFEDGI~ (1) .. CFEDFM(1) . CFEDED(1» 

C 
C STAF,T I NTERSECT I ON SC!UAf;:ES 01-1 nnERSECT ION SQUARES 
C 

F~EAC'(20 ) CF ISIS 

[.0 464(': LL=L 4 

DO 4647 NN= L 2 

I t'IP1_~3*LL+NN 

[10 4 64 6 t'lI'l~L 2 

DO ~ 6.:.15 KK~1.. 4 

I t'1P2.=:<:S*KK+t'lN 
DO 464'1 t'l=1.. 2 

IND2=-t1- I t'1F'2 

[>0 46'13 K'~l _, 4 

I t-K' 2'~ 1I'-j['2+ J
I t·m:;:..; I RES';: I N[);~) 


II--W1 '" - II'IF'l 
0 0 .:.1642 L:;::1~.,.:.1 


11·~1)4:.:~ 1. N[)~ + :S 

IN~6~11*IABS(JN[>4+1) 


I Nf:07::..:Lt:+:I A8~::; <1NC'4+ ';:~) 


I ~~ } :l::: I NDE:+ I NC(i: 

) N:~2~ IN[;O?+ J r-K>=" 

[00 .:.16 .:.11. I 1:001 .. 3: 

TFI'1P:l3:-" 0. 0 
DO ~16'··1t1 I ~L, 3: 

IF ( 1. EG!. I I )(jO TO 4t.::3:7 

JF< J. EQ. 3 . OR 11. EO. })GO TO 4638 

I N[);1.· 243 

CiO TO ~:16:;9 

463:7 H1[>J. ' 1 
GO TO 46:;9 

4638 IF(J+II. EQ. 4)IND1~364 


IF( I +II_ EQ_ 5'lN~1~485 


46:',:9 I I'-,OC::!_'· I t-f":l+.[ t-_I I):! 

11··JD t::?'::? ~· I I'~:··:~::+ 1 t·~I.I:l. 


TF I'IF'J.>-lEI'IF':t3 +CFJ51 :':( HH: · r: :' :L,,+I]J~: < L 1<_, L, 1'i.,l)+CFJ ~:I S ( !t-lUE:-:;:::' *C,I S( 1.. 1< 
:;"., L., 1"1) ~:' ::O 

46(1 171 cm·a 11··JUF 
F'J ~:< I [, 1<1( , U ._, I''''', WD"-F' J:'O( J J, U :;_, I L I'll'\', t-ltD+ l f'I' II<U: 


,-I f.'11 COI--n 1t-lUE 

4EA;~ COI·n Jr'~UE 

4f,4 3 CONTI NUE 

464 '1 cOI-n J t-,I I[ 

.:.164 ~, C.(INT l NU F. 
'16·1 f, L( II-n 1t-lUE 
46·1"(' ( .ol·n HHJE 
4":,-1':: ,. f _,,--n J NUE 

( 

C F. 1 ·~r ' IN'l'EF::=::FCTJ ON SC!U{-1~?E'~: (IN It',ITF ~:::::;EC"I ' IClN S('!U~"':I;'::I:~:. 

c: 
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c· 
C START IoHRES ON ~HF:ES 

C 
RE~~HlD 20 
READ(10)CnU, 
DO 451.6 NN=1., 8 
DO 451.5 LL=1... 4 
I l·lD1.=1.5*LL+NN 
TEI'IF'5=1.4*LL+NN-(1. 5 
DO 451.4 1'1I'l=i} 7 
DO 4513 KI<:;.: l .} 4 
I l'ID2=i:<*KK+1-11'1 
TEI'IF'6=1.4*KI<+I '1!'1+0, 5 
HOLD1.=O. 0 
HOL.D2:=(1. 0 
HOL03::::::(1, (:I 


HOLD4==t1. 0 

TEI'1F'1?~IND2 -TEt'lF'5 
[to 4 512 N",1.,::: 

I m,3"'N- I N[)l 

TEt'IP7~ol'l-TEI'lP6 
00 "-1-511 L==:L 4 
I ND3= lND3+l5 
INCo5=46:t:IABS(IND3)+1 
TEI'IP7 0 'TEI'IF'7+ct4 

TEMP1~A8S(TEMP7)+O. ? 

IND7~INT(TEMP1)+4876 


DO 45J.0 t'l:=L 7 
I ND4 ~I'I- I NiX': 
DO .::\ !'.:.;~19 j.:~:.:::L 4 
11'1[:'4 o'j NO'l +:13 
INDEX1 = IA8S(IND4)+IND5 
TEI'IP:?= I ND'1 + TEI'IF'1,?+K 
1 HW:':·~RE:S(TEt'1F'<:) -0. 3 

I NO:,:=4 9* I t-n <: TEt-We) 

I N[)E~~:3'=I t·j[)/+ I ND8 

I I '~OE: ~2== I NDE>::i + ;:::43:8 

1 NOE: ~4:.::: I NDE?,:3+24t.11 

TEt-W1.20'CFIoll,1( INDE:U) 

TEt1F'9~'CFI'll'l ( 1I'1[,D:2) 

TEt'W cL3d~FI'll 'l( HmD~J:) 
TEt'WctCt" ·CFI,ll,l';: rN[..E);4) 


TEMP21,=GW(1,1,K,L,M,N) 

n . t,tp2;,=,GI,l (1.. 2., k" L , 1'1" I'D 
TE,I'IP~'=': ~" GI'I (2, L k" L, 1'1" I·D 
TEt·1F';~~"-1 "~O l'h 2} 2 .. K .. L., 1" '1.• N::' 
HOI" ,[:oJ,· ·HOU,d + TFllF' '''•• TF. l'IF?:':+ TE'I 'IF' :l ::::••• TE1'1 P ::'1+ 'fEl'lF' H,·" TE I"IF'24+T EHF' :U'"TE l'IF'2;:: 
HOL.E>:>- oHOLJ:'2+1'EI'IP:~"I'FI"IP ? : 1 +1 F'I'II":1 2·'0') El-IF':,::';:+ lEI'lFI \'1,.0'1 FI'1F',:,,:!+TEI'jf'L.': ·" rEI'IP:'4 
HC.I I.. r;. : ;~HOL J>:"+TFI 'IF':''''·Tf I'll" ;', .. 1,. 'j FI'IPJ :,,'·1 EI'IF' ,:';':+TU'lF':! O·t 'T",I'IF':':Z+TEI'WcI.3·. ·TF I'if"2J 
HOI. [,' ·1"HOL,D4+ TfI'IF'9·t"'j Fl1F',':::::+ 'IE t'IF-J,e:-' "1El-1I":'4+ lEI'WJ. 0·., '1El'IP?J.+1 EI'IP:1.:;"·HJ'1I'23 

4 509 cnr'-rr JN1.IE 
4~_-:dfj C.CcNTINUF. 
451"1 corn H1UE 
451.? corn I NlJE 

PI,j(),:L >:fe, l.L, 1'11,1, 1·lt-o~F'j.j(:t.. L lel(" Ll., l'lt1, I-It,l)+HOLD1 

P'I')< 2 .. :t.. KI(, l.L " 1'11'1, w·l) ~PI.j( 2 ., 1, IT, LL., t'lI'1, I-Ulj+HOLuc: 

PI,I ( ) ., ~: .. IT.. LL, .. 1'11'1.. I·II,D · F'" (1 " ~' " I':!';, LL, 1,11'1, 1"II'l)+HCILU:' 

F'~,j( 2 .. 2, >:fe .. LL., 1'1i'1, '·,II·D ~PI.j( ;: .. ~" KK, LL t'H'T, t·n·D +HOUA 


<lS13 COI-IT I NUl' 

4 ~.;:1.4 cOIn J NUE 

4~~,:t~ cot·n I UUE. 

4:' :1.6 CIJIHHIUE 

1~IPES ON WIRE S FINI SHED 
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REIHND 10 

READ (:11) CFI'lSnl 

00 ,",5::::1 NN=i.. 8 
DO 453 0 LL~1 ., 4 

I ND6=15*LLHU·j 

DO 4529 1'11'1=1.. 7 

DO 4~j2:::: KK:;;:i .. 4 
TEI'1F'1~1'I*KK+1'U'I+0. 5 
DO 4527 J .J::;~L 2 
TEHP:1.2'· OI,j(L ..1..1, f(f(, LL, l'U'I., l·lID 
TE~IP:1.4 =OI,j(2., ..1..1., no::, LL, ~U'1., W'O 
TEI'1P1.3=0 . ~3 

IFCJ.J. EQ. 2)GCt TO 4521 
TEt'IF'4 =-TEt'lP1 
(.-.0 4520 K:=:L 4 
TH1F'4 ',14+THIP'I 
DO 451.9 t'1 = :L S 
TEt'IF'2"'TEI'IP4+t'l 
TEMP2~A8S(TEI1P2)+0 . 7 

J I'H) ~'~ I tn- <TEI'1F'2) 

1ND3·· - I ND" 

[)O 4~jic: L ~ 1. .. -1 

I ND:5.·· ~ I ND3+1.5 

00 ~1 5:17 N'-..:::L:::: 

Hl[H " .I t·j03+N 

I 1'~DE)a ,,;:: 49* I Af::~: ( I N(4) + I ND;;-~ 


lND~~2·INDEX1+2397 

TEHP3-CFHSFW(INOEX1.) 

TEI'IP:.';'~ CFI'to,F·I'I ': 1NDE: ':2) 

TEt'lf j :" 'TFI·IF'1J.+CiFI1S':f(., L, 1'1, t'D*1E1'IF'3 

TEI'IP:l6·'TEI'IF'1.6+C;FI'IS': 1(, L, 1'1, 1·0 ' ·THIF'5 

PFI,t': 0" L, 1'1, t·D ~PFI'I S(f<, L., I't. t·o 

4517 Cor-HHjlJE 
45:1 :": CCtNT 1 tlUE 
4519 cOin 1 l'lUF 
4~:"i~~~~~ C.:ONT I h!UE 

1:)0 TO 45~~~6 

45~'J. TEI'IF"'I ~-TEI'1F'l 
DO 4~523 L=J.,. .-~ 

TEI'IP4=TEt'IP4+14 

[:00 4~:;2 .:.1 N ~·: i .. B 

TFI'IP?=TEI'IH +N 

TEI(IP ;;:::.:.. RB:::.': TEi'lF'2) +(1 . -1 
J l·l [):>lNT( THIF?) 

1NC':", -I W)6 

DO ·1 ~.:j ~;~::i: K~- l.> 4 

1I'K':3.:...: I NIY~~+l.!:j 


(:oU 4:'i ~::'2 t'l :1., :::: 

I l·lrY1 'c J I-lC'C:: +1'1 
JND~:j.~49~IABS(J ND4)+rND2 


INI)(~.: :;,~ , J N[}E ~'::1 +2~~::~( 


T~ l·lI":'.•oCFH:o,FH': I Nr.oF: '::.1.;' 

H)'IF':.'··· Cf'I'I:"FI,j": TI..IN':: :;,:) 


+ TEt'IF'3·, ·TEI·IP12+TEt'IP5*THIP14 

I EI'1!":! :;:'-'T ~'I'1F':l 3. +GFt'I:"; (Ie. I., 1'1, 11) ·'·TFIIF'3: 
Tf·:.I'If-':l6"Ti, l'lF'J."',+(iF It';':: Ic:" L 1'1., I'·l)n F·I'IF' ~." 

PFI'I :" (fC, L ., 1'1., 1·1:" '['1' 1'15 '; I ::., L., 1'1, 1·1) + n : I·IF,:",t:rEi'If"j .2+ TEI'IF'5·"THIF'JA 
4::,:;::2 Ct:tl·lTlt-l!. IE 
.:.1 ~2~:', COt-n'I t'~UE 
45?·'1- Cnf-,!TJ.I ·~UE 

4 ':.;:<_, CClIn r NUE 
~C;;:,"· 	 PJ.!(L JJ , Kf(, LI., 111'1, t~l·n~F'I.,l(:L ..1.J, Kk, l.L, 1·1I'i.. IltD+TEcl'IF':l:': 

PI,!>::!., ..1.1., 1<,<., l.l., 1'11'1., W·C,"'·F'I'l';?, .1.1., 1'::1:., I.. l., 1'11'1., Ilt·D+TfCl'W1.6 
4·::'~~: ·'? ( .CINT:r I·HIF 
' V.:;,:>;~: ( .ot"n 1NUE 
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4529 COIH !flUE 

45:<'3 CONTI NUE 

45:<1 cmH I t-lIJE 


C 
C END F I Lt'l l'lA I t-l 5C!UAPES ON IH PES ANC' VI CE VEF5A 
C 
C STAPT GPID/FIU'l l'lAIN T ,~< IJ ON IHPES Af.l[) VICE VEF5A 
C 
C 
C START PLATE EDGES ON ~H RES Am) Ii I CE VEP5A 
C 

REm t·le. 1.1 
READ ( 12;0 CFTUFl,l 
PEl,l HlD 12 
PERl) 0:: :1.~:) CFE[:o(":iJ.J 
F:EIoH t·ll) 13: 
(:to 45~~ S NN:::;::L S 
DO 4547 LL:;;i~ 4 
I t<D1~j~j*LL+NN 
TEMP1~~6*LL+2*NN-7. 5 
DO 4~;"-1-6 r'1I '1=:L ~:' 

[:00 45<1~; KK:::::L 4 
TEI·lP;;~;.::.:1.4*KK+2:t:t'11'·1-6. S 
TEMP:<-14*KK+MM+0. 5 

TEL'lF'13o' GI,l( L L f(K., L,L., t'lL'l , !-H·D 

TEMP14=GW(1.2.KK.LL. MM. NN;o 

TEMP18=GWC2. 1. KK. LL. MM. NN) 

TEI'IF':t9'~CiI-.1 C::::., ;;c ., n::. LL., 1'111., l·ltD 

TEt·lP:1:;;:~~O. (1 


TEt·lP:1~5o::f1. ~~1 

TEI'IP:t.6:.;O. [1 

TEI'IP:t?=·.,. (1 
HODJ..=O. 0 
HC'D~~: ~' Cl. (1 

Hor.ec.:.O. (1 

HOD4:::' (:" 0 
[)O 4~:;·'1 "l t·J::: L, g 

I W);'c·N- J mil. 

TEL'1F'''I=N-TEL'IF'3: 

[:00 4~; ,::j :3: L.~:.:L 4 

] ND;":'" J. m:';,'+l,' 

IND3=49*:IA8SCIND2) 
TEL'IF"I"cIEI'IF'4+:14 
TEI'IP~,- AF:~; C TEl-IF'>!) 

I NI)4~ I tXT 0:: TEI ·lF'~·.i +O. 7::' 

[:to 4~~i<1 ~-;:. t'l ::-: :L 2 
TEI'1F'6"I'I- TEI'W:? 
TEI'IF';" · L'I-TEI'IF':!. 
DO .:i~.Al K''''' J, 4 

TF~L'IF'6"TEI'IP6+:t'l 


TE.t-1F?',·TE:t-1P;'··+J.6 
TEMP8~A8SCTEMP7)-(1. ~ 

I t·l[):,:'·49*·] tn 0:: TEL'IF':,:) 

TEMP9"ABSC1EMP6)+.,. ;' 

I t·j[j:3,· j NT 0:: TFYIF':~) 

J. N:,:l'· ·1 1',10:': + J. NO:'! 

I N;';;;:··· II'W:·:+ 1 N[:O"l 


?lanl~~ It·~r.:'~:~<J.:·l N:,::t 
1. t'H)E:: :;:;.;,~; I N;<;:::+:l O:?t~:::::; 


I NnE ::{::~, ; ' 11",1:,,:::1 .'1";:< ~)9l 


J t'~UF~ :': ' 1 ~· :I t~ :'~;:::'-tj ?:I ::~: ? 

Jt-u .IF :,<~): ,1 t·~ : ·- :;~~:+~"i:J. :~"I 

I t·~nF; :6;',· ) h!>':;,~+ '?:~ :::: t:: 


TE}1P:·;~,~· (J- EO(]I·J 0:: I N[,,'F-)<:l ::. 

lEHF':::: ~::' ~·· C : r ~TO(~I'J': J Nl'.'I~:' : .;'j::' 

TEt'1F':::::~!:" ::CFF[)(il~':: ): nr)E>:::?) 
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TEI·IF·39=CFEl,GI·1 ( I NDE>;6) 

THIF'3 0=GEN 1 .. L K, L, 11, N) 


TEI'lP:Sl=GE[)(:L 2.- KI LI t'11 ~D 
TEI'1F'32~GEC' (2, L K, L, 1'1, I·D 
TEt'lP3:3=GED (2.. 2 .. K,. L , tol , N) . 
HOld= HOD1+ TEMP 36*T EI'IF'3:121+TE~IP37,nET'lP J:1+ TEfo1F'3::3*TEMP3:;~+TET'IP39*TEI'IP33 
HOD2=HOD2+T Et'lP?;t;:t:TEt'lF' :::~l+ TEt'lP37*T ENP3:~)+ T Et'1F'38lf':TEt'1PJ:3:+ TE t'lP]9'"TEt'lF'32 
.HOD3=HOD =', + TE~IP36*TEI'IP32+TEI'IP 37*TEI'1P::3+ TEI'IF'3::":* TEI'lF' 3(1+TH 1P39*TEI·IF·3.1 
Ho[)4=HOC'4+ TEI'1F' ~'6*TH1P:;:3+TEI'1F'37*TEr'IP,;2+ TEI·IF?;o:*TEI·IF·]:l +TEMP::9*TEI'1F'30 
PET)(:L 1 .. I': .. L.. 1'1 , N)=PED <1..' 1 .. IC. L, 1'1, 1·1)+TH1F']:6*TEi'IP13+ TEi·IP3;:. 'TEi'IP14+TEI'IP 

23:':"'TEI·1F':l.!':+TEI·1F·J:9*TH1P1.9 
PE[)(L 2 .. 1(, L, i'l, 1·1)=PEI)(l .. 2 .. K.. L, 1'1.. I·D+TEI·1F'::6"'TE~1F'14+TEI·IP37*TEI·IP13+TE~IP 

3?;:: '" TH1P19+ TEI'W:'; 9*TEi·IF·J.", 
PED( 2, L 1(, L. 1'1 .. N)=PEl)': 2, 1... IC, L.. 1'1.. fD+ TH1F·]:6*'TEt·IPJ.",+TEI'W37,nEI'IP19+ TEt'IP 

43",*TEMP13+TEMP39*TEMPJ.4 
PEl> (;" 2 , IC.. L, 1'1.. 1·j)=PE[)': 2, 2, K.. L .. 1'1, 1·1) +TEI'IP36*'I"EI'IF'19+THIP3:7*TEI'IPlt:+TE I'IP 

53t:*TH1PJ.4+TEfoIP39*THIF':1.3 
()O 45:59 I ~1.· :~ 


IF ( I. EO. 2)GO TO 70JO 

IF( 1. EO. 3.)(30 TO 7~32 f1 


GO TO 7~j:S€1 


7£110 	 INDE~~ 1:::-.;IN:·a.+2597 

I 1·j[)f' X2= I l·t>Q+13132 

rN[:'E:-::>- I 1·1:,,1 

I NDE:' ~4 ;::: I f-A i< 2+1.0:::':~:=::3 


GO TO 703:(1 
702~3 	 I t'H>E ~,: j_ :;; I t·t <:t. +~:J :1. 94 


I N[)E><2:~ I N>~:;-~+J.~_~:~:?6 


I t-WE::>~3:~ - I ~~Xl + ~:791 


1t-mE >';4:-.; 1N~\ :?+J:~:620 


70~~.(;:1 	 TEI'1F'2(1 ~CFTUFI'.!':: I N[)E >':~3:) 


TE I·IF';' 1 ~·CFTUFI·1 0:: I N[:,E)':'I ) 

TEI'IF·:1.(J~CFTUFf.l 0:: I f-lDE: ·;t) 

TEi1PJ.1~'CFTUFH ( j I·H)E>~~:) 


TEI1P22~C;TU 0:: L L K, L.. 1'1.. 1·0 

TEI"1P2:?-'=cGTU( L 2~ .(l L., t'tl r'D 
TEt·IF·:t2 ' Tf'IolF'1.2+ TH1P10*TF..f·IP22+ TEI·IF·1.1*'TEfoIF'23 
Tf' r'IF'15=TEI··IF'l ,_,+ TEI'IP:t(HT EI' IF'23 +TEI·Wi1'"TEI'IP2~' 

THIF·). 6=T EI'IP:16+ T EI'IP2[H- TEI'IP 22+·rEr·IP2 J. '"TEt'1F':',3 
THIF' :1."(=TEI'IPl? +THIP;~O"'TE r·1P2]+TEI'IP21*TH1P22 
PTU ( L L 1<, L., H, N) ~PTIF L 1 .. K, L ; I'I , 1·j)+TEI·IF·:1.(o ,. ,TEI·1P1':;:+TEfoIP11*TEI·IPi4+TEI·IP 

220*TEI'1P1",+ T"r·IF?:1.,t,TEI'IP19 
PTU ( r.. 2 .. I:: , L., 1'1 , tD=PTU ( L ;:.' f(, t., n· 1·j)+lEI·IF·11'.,TEI·IF·1.J:+TEI·IP10"'TEt·lF':l4+THIF' 

321* TEfoWJ. ~:+TH1P20*TEI·IF·i.9 

4':'39 cOin J 11UE 

4 ,';4:1. corn It-H..IE 

4,;4 :,: CONT It-lllF. 

4 : .4:, 	 CClr-H J NUt 
4::044 	 CCIj·HHIUE 


PI·JCt,:I, H <.. Lt... I·U·J.. IH·n'·F·I·IC!... L KK, L L .. 1'11'1.. I·U·0+1EI·W·12+HI)[.o! 

PI·l<:L :':, f<K.. l.L, 1'11'1.. IlI·O=PI·I(L. ;'.' I:Y.. L.I.., I' II'!., r·H-D*·Tf'.I·W:L'3+HO[)? 

PI·H;~ .. 1., I'X, 1..L... 1'1['1.. I·H-o "PI· I';;;: .. 1 , n(, Ll. .. 1·11'1, t·U·O+l U·IP:lc.+HOL>J: 

F·I·l(2 .. 2, I':K, I_L, j'II'1, NtC, "'PI·j( ;;:· .. 2 .. f<f(, Lt.· 1-11'1, 1·1t-0+1EI·IF·:1?+HO[)4 


4 54!:.. 	 CO~H] I"HJE" 
4::046 	 C.OI-lT It-lliE 
45~ 7· 	 COI·JT I NUE 
4~'4t: CUI-lT J NUE 

C 
C EI·l[) GF:H)/FIU'j T .~, U ON IHRE S AI·1D ··/lCE ..... EF5A 
C 
C EI·m PLATE ED[,E:'i 01·1 l·lIFES AND '·.·'ICF. ...·'FF5A 
C 
C ST~PT PLATE!FILI1 INTERSECTION ON WIRES AND VICEVEPSR 
c 

r;:Ffl[> <:\..-J.:" CFFF I 1,.1 
[" 0 '1~ ;7··~·, W·~ ~'- :1., :::: 
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DO 457'4 LL=1.. 4 
TEI·lP1~·16*LL+2't'NN-7'. 5 
DO 4573 ml=1.. 7 
DO 4 572 1(~(;;;:1._. 4 
TEI·lP2=j.4*KK+2*1'11'1-6. 5 

TEI1P1:l o•.m.; (OL 1.. KK, LL.. 1'11'1.. w-n 

TE~lP:l2='m.;<:1.. 2 .. KK, LL, t·U·l.. W-l) 

TE~lp13:=m.;.: 2 .. 1.. KK.· LL, m'l, W·D 


·TENP14 o·GI·l(2.. 2 .. KK, LL.. NI·l.. Nr~) 


TEI·lPl.~j=,[1. '" 

TEf'1PJ6:;o(1, (1 

TEI·1F'17=[1. [1 

TEt'1F':1..::;:~0 . t1 
DO ·157':t N;;:l~ 2 
TEI'lF'3:=1'1 - TEI'lP2 

DO 4!;;(,(1 K~"'· 1.~ 4 

TEI'lP3:=TEI'lP3:+14 

TEI'lP<\=RE:S <: TEI'1F'3:) H). 7 

I N[)4= I NT (TEYIF'4) 

[)(j .:V:i,:.9 N:.-: L ~~ 

TEt-1F·~;o·t·j- TEt-IF·j. 

DO 4~:J6t: L.~ ·1 .. 4 

TE I'lP~5:::;; T Et'l F'5+1.E, 

TENP6=ABS(TEMP5)-O. ::; 
IND6=49;t: I NT (TEr'lF'E.) 

I NX::... I N04+ I r·mrS 

DO 4~56?' J. :::::1.. .. 3: 

IF(I . EQ 1)GO TO 4566 

IF(I. EQ. 2)GO TO 4576 

IF( 1. EP. 3:)CiO TO 4577 


4~iE;6 1NOE>< :lY~ I N::--~ 

I I·WE:' :2= I t'D:+~:l44 
GO TO ';:"040 


45"('6. I t·mE:;·:J.;": I t·r ':+27.;14 

I NDE:' :::'"' TN:O: 


4577 Itj~E X 1 =' lN X+5488 

J. NDF~< ;:>': 1N::::+::::;~:~~:2 

;'0·'10 TEr-W;""'CFPF I k·1 ( J 111:'['::::1. ) 
TEI'W:;:oCF F'F' J 1,.10:: T11UE: '::,::> 
TEt·W:l'''·. TEt·lF"!. "; +G J 5 ( I, 1<.. L .. 1'1.. t·l) ','fEI'lF? 
TEI·lPJ.t.; ~ :TEt'1F':J..6+0 J ~:: : ...: I., L ., K .. t·t. f'"I) :+:TEt'1F'7 
TEI·IF·:.I. ? '·' lEI·W1.?+G I :': ( j. ':., L.· ~1, t-l::O 'tol F:i'1F':,: 
THIF:l:':' Tf'I'iF''\ :=:+13 J c: 0:: I .. L 1<, I-J .. t'1 ::.+TEl-1F' :,: 
PIS(].K,L, M, N) =PIS(J,K,L,M,N)+TEMP7*TEMP1:l+TEMP8+TEMP13 
PIS(I,L,K,I-J,M) =PIS(],L.K,I-J,M::O+TEMP7+TEMP12+TEMP8+TEMP14 

4~i E,? cOI·n II"HJE 

4~5(,:~; cOI·n I t¥.IF 

4~:.6:'1 cm·n J t·1UE 

4~-,-?O COI'·rr :r t·J!.JE 

4 ~:; :":l cOI·n I NUE 


F·I·) u" :t.. •,](. LL. 1·!I·r.. t·lID "Fl·; CL L 1<1":.. u .... I·U··r.. IUD + TEI'IF'15 
1"1·)('\ .. :2 .. ":X .. 1.1.... 1·li·l. I·HD ~cF·I·)(:l. "'., "'Y .. !J .. , 1'11'1 . rnCH-TEt·W:U: 
~~(2,1,I<K,LL,MM,NN)=PN(2,j,KK,LL,MN,NN)+TFMP17 

F·I·; (;:e, ;", n< .. LL.. 1'11'1. t·.II·D ~F·I·l( ;~ .. 2 .. 10::1:.. L L.. l·n·l. tH·.I::O + TaIF·;.:': 
<-1 :~-?:2 CCINT 1nL.I !::· 
"1-~j'? :3: C:OI"~T Jt'HJI-: 
4 , ;;·'4 (mer I tlUF 
4~'_', 7 ~~ cotrr JI' ,! I..!E 

c 
C FIH) 1''I..I'llE... ·F·II ..I..1 lI-lnYSF.CT I CIt 1 Cill I·ll PES C',tH) \ .. H .P ··/F1'::',:1"1 
c 

Id; 1·IIIH) :I..J 
kl :"j':lr.1 <:'1 ~:, :.' C'FFt'IF"I'l 
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DO 45E:5 f(K=L 4 

DO 4584 r'll'l=l ~ 8 

nlD:1~:15*KK+t'lM 

DO 4583 LL=1~4 


00 4582 NN=:L 8 

IND2=15*LL+NN 

TEt·lP:1~<=0. "' 

DO 4581 f'l=:L 8 

nKo3=t'1- TNE)J. 

DO 4580 K:-:-L 4 

I t·Ki> I. ND3 +:15 

INH< IAE:S': HlD3)+:1 

DO 4579 N=i.. 8 

I t'lE)5=t'l- I ND2 

00 457:::.: L.:.·:l .. 4 

I ND!:.'i :.: I N[)5+:1.~~ 


I t~[JE>~=5J::+: I RES ( I ND5) + I ND4 

TEt·lP:1°·CFFI·lFI·1 ( It-lC'E>:) " GFI-I5 0(.. L, t'l, tD 

TEt·lF·13=TEI'·lP13+TnlF'J. 


457B c(!t·n J NUE 

45,'9 COt-n INUE 

45~:", C.Ot-n HUJE 

45:0:1 	 COI'-H I. t'lUE 


PFI·ISO'.Y .. lL. t11'1 .. NN>~PFr·lSnJ'~ .. Lt.... t'II··I. l'lfD+TEt'lP13 
 ' .... 
"V::;:=:2 c(!t-n J NUE 

4~)8:.s CONTI Nl lE 

4:,:;:4 COI·.!T J t·n IE 

4";~:5 cOIn I. t·lUF. 


c 

c 

,-. STfWT GPH,... ·FIU·1 l'iA IN T .~:, 1.1 m'l FIU'l I-IrtlN SOUf1F:F. AND ...'I.CE '·... EF51~ 


c: 
C 
C STAF:T GF: W E[)GES ON F I l.t'l t'lrt Itt SOUAF:E ELEt-1ENTS rtl'IE) './ I CE '·.·'EF5A 
c 

F:EI·ll W.' 1;' 

F.:EFIf) () 6) C:FTUFI'l 

F:f'H HU) 16 

F:EAI>(17 ) CFEOFI'l 

F:EI·1!. t l[) :1/ 

DO .c15:j~; tG:>J... 4 

DO .·1 ~"',:9~:) t'\t'1 co:l. .. :~; 


TEHF:l '" J.t::':tf ".Y+;/··+:t·!t'l-'('. 5 
DO 4~:~4 LL "J , "'-

OCt 4 ~.;9 ::':: M·~:;=J_ . , :~: 


I. I·W' :1··J..3*U.. +t~t·~ 


TE r'IFL'2"-fl , 121 

TEl-If'· :!.> (;FI·t:' n .J:.. I... L.. l·tr·l .. w ·n 

TFI·II":I ,· I ' ..'O. (; 

TEHf'·:l.~'; .. >:,n'I:=:':: 1.1 • f·:y'. l·lIt. I'II'!> 

PCI .:.\ ::-:;:::'.1,;.:' t'~ ·- J., ::~ : 


1. NP;:-, Il·· Jt-~I ' :L 

[,n 4:'.' ~"''l I ':L"I 

] Nr.·;:::. :I Ul ~ ":'+:J. ~ ., 


Jt,.!r':~' " ~_j ": '. -+ : 'I Ah :=:; '.: JNI"':~':' 


1..'0 ·r:~9 1:1 1'1 :1 ) ,> 

TF HF·:'··.. I·I- l ·FI 'IF':l 

r)o 4~i!:': :-~ k·:1, 4 

r F t·lf';:,' ,··TEI·lf·,:':+l.b 

TFI'IF:; ' :HI':: ~~' t,: -n:: t'lf':' ;":>"H:) . "? 

Ht["'; " ' HHcrFl-I[" ] .' 

J IC ·.. HII' " .+ Hlr)"r 

11 H-'E: ::1 '.. J I'~: ': 


1W>F:' ::'~" :' l t·t :+:~~~-:4t:::~: 


J r-. r,r:-: :::::;:;.. I t{ :+ ':, :-I :::: t"~ 
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TEI1F'4=CFTUFI'I ( !/-lC>EX2) 
TENP6=CFEDFI'I ( I N[)E:~:1) 
TENP7=CFEDFI'1 ( I I<OEX2) 
TEI1P:12=TEI1P:12+ TEI'IP6*GED(:1,:1, K, L, /1, t-D+TEI1P7*GEf)(2,:1, K, L, 1'1, ~D 
TEI'IP:14=TEI'IP:14+TEI'IP6*GEf)(:1, 2 , K, L, 1'1, t-D+TEf'1F'7*GED(2, 2, 1(, L, ~I, fD 
PE[> (:1, :1, K, L.. N, N)=PED(:1,:1, K. L, I'j, t'D+TE~IP6*TEI'IP13 
PEG-<2, :1 .. K, L, 1'1.. N)=PED(2,:1, f(, L, 1'1, N)+TEI'IP7*TEI'IP:13 
PED (:1, 2, f(, L, 1'1.. t-D =PED(:1, 2 .. K, L.. N, 1·1) +TEI1P6*TEt-IP15 
FE) (2, 2, 1-:' L., 1'1.· 1<) =PE[> (2, 2 .. f(, L, 1'1, N) + TEI'1P7*TEt-IP:15 
()O 4588 1:::1... 3 
IF(I. EQ. 2 HEI'1P4=CFTUFt-1 (HI[>EX3) 
IF(I. EO. 3 >TEt-IP4=CFTUFt-1( Hl[)EX:1 ) 
TEt-IP:16=GTU ( !, :1.. K, L, 1'1, I·D 
TEt'lP:l7=CiTU (I" 2 .. K.. L.. t,1.. N:' 
TEI'IF'12=TEI'IF'12+TEt-IFA*TEI'IP:16 
THIP14=TEI'IF':1 4 + TEI'IP4*TEI'IP17 
PTU(!,:L K, L, 1'1, I'D=PTU(!, 1 .. 1<.. L, I'/'. I·D+TEt-IP4*TEI·IP:t3 
PTU(I,2,I(,L,f'1,I<)=PTU(I,2,f(,L,f'1,I<)+TEt-IP4*TEf'1P:15 

4588 CONT HIUE 

4:-;89 CONT 1NUE 

4590 COI-IT II-IUE 

4591 COI·ITlI-IUE 

4::-.92 CONT I NUE 


PFI·IS 'TK. LL 1'1/'" 1'lfll=F'Ft'IS(1(1(, LL, 1·1t·1, IIt-D+TEI'IP:1:~ 


PFI'IS (LL I( K, NI 'I, 1''''1) = PFI'IS (LL, Kf(, flt~, 1·1tol) + TEt-IP:14 

4~~9 3: corn I I"~UE 


4594 Cot-IT I HUE 

4595 .COt·HINUE 

4 !:;96 cCtt·n I NUE 


C EI~I) CiF: I [:o / F I UI I'IA HI T I< U 0/./ F I L.~I riA 11-1 SC!UARE AI·/[) \,I I CE •·...ERSA 
C 
C EI'/[l GF:rr:· EDGES 01·1 FIUI rlAHI =.OUAF:E ELE.t·IEI-ITS AND ...··ICE ··IEF:5A 
C 
C STAPT lI-ITE:F5ECTl 01-1 S')UAF:I'5 01/ F I U'I I'IA HI SQURF:E ELFr'IENTS AI'IE) '0/1 CE '...EF:SA 

REAl) UE: )CF r:;Ft-1 
()O 46:1'." KI('"L 4 

lFI'1F':t;-::1.t:,>H::X-7. !:.I 


DO "ltSj .~:; t'U'I...:::1 , :::: 
TEI'If-'j" TEI'IF':I +;;. 

DO 46:1.(,1 LL~; :1.., 4 

TEt'lP.?:.:.:·lE;:·HL-? ~; 


["0 .:.16 :l:~~ t·JN;:::J., ::.: 

TEI'1P2, H. I · IF';'+~: 


TEI·lPJ.3~!?). (; 

n :I·IP:I.?",(,nIS': n~, 1..L.. 1'11-1.. 1·<1-, :

DO ·16 :1 ;:~ r'l-c::L? 

TEl-W?'··I·I - ·[ EI'IPJ, 

DO '1S:.U ~:>.;,L ,::!. 


TI,'I·lf·';' 1·EI'IF·J.+:16 

1 Et'l Fil=-Af:; :~: (TFI ' lr<~; )+ fZt. 7 

INr"'l · 11<1" (T£-I'II",I-;' 

DO 4t;-',lL~1 t'~ ~<L ;:.' 

TE I·II.<,·· 1·'-"FI·W2 

DO "~,f::,(i9 l y J .' .:.I
TFt'1F~:) " TF t'1F'~. ,-I- :11~; 

'11'1'11" '.'. fir::; -: TFI'II"~', ;· -0. :< 
J H[ .' ~:.::·~··;~':, t :11rr ': ·'I:I'lh.::: :., 
I I,[)f:-::J '- ml:>4+ J 1'11" . 
J 1'<1 '1-": ;;'" I I"-It '10:": :1 ; ," .•1,",-i. 
J 1"-1[.'1": .::1'.. ] 1'/1 :'F>':: I +,,:: '7."
'11' 1'11':::1 o".f' E:I'I"I( H<l..F:· ::1.) 
TI-I 'II":",,- ,CP' .l c,f-I'I -: 11-<1.oF: .::,:;. 
'1E.I·!f'·e::,:"C" E:HI< H,r+: ::":. 
1"1"I·lf· :.L:.':',·T!' I·Ii-·1 :··:. ·'·lFI·II,·:::':I"'C1I,·:<:, , I' .. 1 ., 1'1, 1·/ :.·+"["FI·IF·;'.2"(''',1 :,:(:/., 1<.. L .• 1'1 .. N:- "cTf-:I-I!--:;:; 
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3*GIS(2.K,L.M,N) 
PIS (1, K, L, t1.. N):;::PI S(:L K, L,"', t'D+TEr-IP3~:*TEt-1P12 


PIS(2, K, LI H, t'J)::;F'IS(2, K, L .. 1'1, t'D+TEt'lP33:+:TEt'lP12 

PISC. K, L. 1'1. N);PIS(]. K.. L. ~I , W+TEI1P31*TEI'IP12 


4609 Cotn H lUE 

4610 CONTINUE 

4611 CONTINUE 

4612 CONTI HUE 


PFI·IS(KK. LL. I'U'I, NN)=pnISO(K. LL. I·IT·I. NN)+TEI1P13 

4613 CONTINUE 

4614 corn 11··lUE 

4615 corn HlUE 

4616 corn HlUE 


C 
C EI·l[:' HnERSECTIOI·l SOUAF:ES on FIU'I l'IAHl SOUAF:ES AI·lO '.'ICE 'lEF5A 
C 
C STAF:T PLATE/F'j U'I T 8. U m'l PL.ATE/F I U'I T " U 
C 
r ' 
C START GF:![) EDGES Ol·l GF:ID EDGES 
C 

F:El-lmD H: 

F:EAD (19) CFTUTU 


PEA['t(21. )CFEDED 
REI,n I, D 21 
00 46]:6 r'"It'l :::.:l., 2 
TEl-IF· l~-(l·1t·l+? 5) 
DO .:.16J!::; KK:;:;:.L 4 
TEl-IP:l.····TEt-I F·J.. +1.;:; 

j l'll)1=J:.t*Y+I·U· I 

C'O '1.'.=:4 l·lN=J .• :,: 


' TE1'lP?=<>t:Nt·~-7. ~) 

DO 46 :.:<: L.L=l, 4 
TEI·IP2< ·TFI'IP:;:+J..6 

mD2":1 ' ·;*"..L+I-II-I 

TEI"lF'l]' ;:. O. (1 


TEI 'lP;::}:..:.(1. (;I 


rEI'tP::;]::'I~\ I} 

TEI·IP~3"l'. '" 

DO 46:~.;.:: t,t'=:i .. 2 

TEI'lPJ:" I'I- TH1P;, 

I N[):>~1-1 l·ln1. 

[)O (lr;;:::U. k'::L <~ 


T E 1'fF' :,~.TE.I ·IF'::: -1- J. f. 

TEI'lr'4~A":S (TEI'IF';'::" -0. :, 

IND10~~6*I NT(1' EMP4)+291,5 

I NIH'" I N[" :::+ c· 
IND~ =IA8S ( JN~3)+j 

[)O (16::- ~':I N::~L t: 
TEMP5=-(TEMPl-1-2*N) 

j NU.:'·f/-j I·W;' 


TENF'5~ TEI '1F'~; +:J'; 

TET-1F'6 ~ HF:~: ( TEl-IF'Co) + (,. ? 

1NI>f. c·· 1NT ': TEHF·f.) 

1Nt)~,i~- JN[.':i+ l. !.. . 

Hll)"{"· :1 :1·' ,J FII.·:·',; '; 11'W''-;:, 

Hll">:': " J 1-~[)·I+JI··U :"i 


I Nl.i '::l ::::' I 1 ·~[Jf.+ I t·~I.'J f1 

1. NI':-F ~ ::1. HI[":,: 

I Nr'E: :?~. Jnr:09+:LI 66 

I t>lr,+ ) :~>".; 1: t·R.oE-: » 1 +~~,::<::: 


1. ND":'; ") J I·W,E: ,:;:"+;·::1 :':f. 

Tf' I·I I'?~·C.;F.I)<1, :1. 1:: .. l .• I'" 1·1) 

TF:I'lt-::':::::," ("iF]":": :1... ~:;'.' K.. L, t,!.. t·n 
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TEt-IP9~GE[>(2, 1, K, L, t'l, N) 
TENP1.0;;GE() (2 .. 2 .. K.. L.. fo1 .. N) 
TE>a~CFE[>E[>( IN['EXD 

TEX2~CFE[>E[>( nl[)D<:2) 

TEX3~CFE[>Er) ( INDEX:; ) 

TEX4~CFEDED(IN[:OEX4 ) 


TEt-1F'1:;~TEt'1F'13+TE><1*TEt'IP7+TE)<2*TEt'lP:,:+TE~;:;*TE~IP9+TEX4*TEt'lP10 
TEt'IP2:;~TEt'1F'~:3+TEX:l '"TEI'IPf;+TEi<2*TEI'IF?+ TEKs '" TEf'IP10+TE);4·.TEt'lP9 
TEt'1P:;3~' TE~lP:;3+TEXi*TEI'lP9+TEX2·' ·TEt-1F'10+ TEX3*TEt'lP7+TE>:4"TEI'IP8 
TE~lP4 :;=TEI'lP43 + TE:~1"TEt'Wi '3+TEX~'*TEl'IP9+ TE)<)3* TEI'1F':,:+ TE;<4 *TEI'IF? 
DO 46<:,,: I I ~1, :; 
TEI'IP53= (1, 0 
TEI'IP14~ ''' . 0 
DO 4627 1==:1..:: 
IF(I . EP. lI)GO ,TO 4617 

IF( 1. EO. ~~, OR I!. EGl. 3)030 TO 4618 

III ~2 


GO TO 461.9 

4617 I I 1:=0 


GO TO 46:1.9 

4 6 18 	IF (! +II. EO. 4>III~'3 

IF(I+II . EQ. 5)111=4 
46i9 	nlDC~l '- I NDt:+ 5:,:3 * II I 

INDE)·:<:"'IND9+3 1 36·'·11 I , 
TEI'IF")3=·TEI·IF'S::+CFTUTU( Hl['EXD*GTU ( j, 1, K, L, 1'1., NHCFTUTU( Hl[}E)·:2)*CiTIj( I 

2 .. 2 .. 1<: .. L, t'L N) 
TEI'IF' :1.4~TEI'IF'14+CFTUTU( HmE:-<2)·'·OTU( j, 1 ., 1(, L, 1'1, I·O+CFTUTU( HlC·E:-<D*GTU( I 

3 .. ;~) K.. L., t,t. N) 

CONTII'lUE 

F'TU ( 1. J .. 1, ne.. LL.. 1'11'1., Nt·l)~PTU( 1 j, 1, 1(1( , IL, ~H'1., W·O +TEt'lF'53 

PTU( I l, 2, KK, LL., 1'11'1., Wr';F'TU ( J I, ,;:, 1(1(, LL, t'II'I, NN)+TEI'lP:l.4 


462:::': COIH1NUE 

46;~ Sr COIHll··H.lE 

4630 (om I HUF 

4';:-;.1 COIH I l·lUE 

4632 COIH II·lUE 


F'E[:· ( l., L n :, Ll., rH'I., t,t'D ; F'EC' (L :1 ., n ::., LL., I'H'I, t·H-D+TEr1F':l.3: 

F'ED(l., ~.. , I(K .. I_L, rllt, W·D = F'E['CI... 2 , 1(1(, LL, 1'\t'1 , t,U'D+TEI'lP2:; 

PEe'<:L, 1, 1<1( .. LL., 1'11'1., Nt·D=F'E['(c?, :1. .. n ( .. L L., 1'11'1, Nt'D+TEI'IF':3 

PE[' (2, ,:':., KK .. IJ_, 1'11"1, tHD " F'E[:'( 2, ;'::, I .K, I..L., l'lrl, tUD+THIF'4 =': 


4 632' cOt·rr JNUF 

46:;:4 COt-HINUE 


COt-l TI NUE 

46:"6 CO t·nINUE 


( . 

c Etl[) F'LA TE/FIU'! T ,'. U ON PI_ATE/FlU'1 T ~, U 
c 
c 
c 
C 
c 

REAn<;::2 >C:FED I S 

DO 4 6t:4 LL:..=:L 4 

DO .:1 E;g:::: t'W~:c::L 2 

TEI'IP1~NN-:16*L.L +7 . 5 

THIF'2~:1.. '3 - 'I*L I.. - 2*t-lt·l 

COO 4';::::';~ kY::;::L 4
DO ,-16::::1 r'H'l~"1..,;~ 


TF.t'1F':>1. ~;-4'· ln,, -·,:::·q'It'1 


TEI 'IF'·1~t·It·I-16"· I':>: +;". '3 

TEI'1F':\;:',,·' GE,(:1, 1(10:: .. Lt.. .. 1'11'1.. t·H-D 

TEI'W:'·.,·j, Cd:, Co', Kk., L L... 1'11'1, NeD 

TEI'1F'3',mS c.., n ·;., U ..., 1'11'\., w ·J) 

TP 1. :::;:t2 c·' O. ~) 


T IM' I ::::,:~:, ,,~ :_.f( (:1 

"I F' J ::;~_'i ~- ~1 ~1 
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TEfo1P6=TH1Pl 
DO 4680 t..j==iI8 
TEfo1P6=TH1P6-2 

TEt'IP4=TH1F'4-2 

TEfo1F'7=TEt1F'2 

TEI'IF'8=TH1P3 

[)Q 4679 K=:l, 4 


. 	TEI1P7=TEI'1F'7+4 

TEfo1P8=TEI'IF'8+4 

DO 4678 L::::i,4 
TEI'IP9=TH1P6+H;>I<L 
TEI1P10~TEI'lP4+16>1<L 

TH1F'9~AB';<TEI'lP9)-0 . 3 

IND1~14* I In.; TErlF'9) 

TEI'IP10=AE:scrEI'IF'1(1) -0. 3 

I ND2=14* I In (TEI'lF'Hl) 

DO "-1677 1"'1::::L 2 

TEI'IP1.1=TEI'IF'7+1'1 

THIP1.4=TEI'lF'~:+11 

TEfo1Pl:l~·AB': <TEI'IPll) +0. 7 
I ND3= I NT <: TErlF'!l) , 
TEI'IF':l4"AE:S (TEI'IP!4;' +[1. 7 
IND4=INT<:TEfo1P14) 
I l·rDE~<:l" INC·!+ I m:04 
I NDE~<2~ I I,DEXl + 7f:4 
INDEX3= II,D2+IND3 
I NOEX4 ::.: I t'WE ::<:;:~+7S4 

I NDE);:5= I t·JDE:>::i +1568 

I t·JDEX6 ::.:: I NDEXl+21~~2 


I NDE::-:;'?",· I t'JDE><::::~+ :l56:=: 


I NDE?:::=: ::.;.: I NDE::-:: 3:+2:~52 


TE >c::t;,::CFEfJ ISO:: I NDE>:::L) 

TEX 2:.;:;CFED I 5 0:: 1NDE>·::2:' 
TE><3:-:-CFED I so: I t·mEiG) 

TE~<4::;:CFE[:O I S <J N[:tE~~4) 


TEX5=CFEDIS(INDEX5) 

TE;<6:::CFED J 'S 0:: I t'J[JE>::6) 

TE >< 7;;::(FEO I S( I NDE>':~?) 


TE>::8~CFE[J I::: ( I NDE ?':::::) 

TGED:VGED (:l, 1, K, L,., 1'1, r.r;. 

TGED2=GED(2.~.K. l , M,N) 

TGEDJ=GED(1, 2 .K.L,M.N) 

TCjED4~--·GEO<2J :;::., 1< .• L .. t'1 .. N) 

TF' I Sl;':,,-TF' I S~t2+TEX:l *TGEDJ +TEj::;:;:::+:TGE02+TE::Q::+:TOED3+ TE'::-::4*TCiE[:14 

TP I S=?~4~""'TP I S:::::·,\-+ TE:X;2:+:TCiED ~l+ TE~a:+: TC:iECt2+ TE::<4:+:TClED:::~+ TE>C~:+'T CiED4 


TF' I S~5~· ,TP I 55+ TE>::~::;*T(;ED1.+TE>~6*TGED2+TE:~:~?*TOE[)::~ + TE >~tH:T(jED4 

F'E(:' 0., 1., k, l_., PI., ~D '+'ED': L 1.., fO:, L" 1'1., 1.0-,In:J.''Tf:I'1PJ.2+TE~:2:*TH1F'34+TEX5*TErl 
2P5 

PED(2.1.K.L,fo1.N)=PED(2.1.K.L,fo1.N)+TEX2*TEfo1P12+TEX1.*TEMP34+TEX6*TEfo1 
1F'5 

PED(L ;C'., f(, L, 1'1., N) ='PE[:' (1., ;e., fC L.., 1'1., I·D+TE)C" 'TEI'IF':l.2+TE:>;·1'f'T'EHP34+TE:":;"*TEI'1 
4F'5 
PED(~~ ., 2., K" LJ t'll N):;;:PE[:t(;;~ .. ;~~J KJ L. .• t'I ., t·J) +TE>:;':h:TEt·1F'12+TE>~:;:""TEt'lP::>t+TE:Y:8*TE~1 

5P5 

4677 CONT HlIJt: 

467::': COt-n I t'K!E 

46~?9 CONTI t·HJ E 

46!~:O co~n I NUt:: 


PI~;(:L f<f'::., U_., 1'11'1., NI'D = F' ISO.., f(K, U_.., 1'11"1., W·D+1PI5"2 

PIS(2,KK, lL.Mfo1.NNl=PIS(2,KK,lL.MM, NNl+TPIS]4 

F'IS(]., f':K , LL ., 1''11'1. NI··D=F' ISC. n:., U_.., I'll'!' Ijl·L'+TF' !Sc; 


46Ri CCtf·JT I NUE 

4,,::,:? corn II¥JE 

4f.;;~:? corn I t·H.IE 

.:.lE:::::':j. COt.JT I NUE 


c 
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C 
C 
C 
C 

EN[' EDGES ON INTERSECTION SQURF:ES ANe, VICE VERSA 

STRRT EDGES ml I'IRIN G~:![VFIU1 T $, U Rt'ID VICE VERSA 

REIHND 22 
RERD(2:,)CFE['TU 
DO 4703 LL=L 4 
TE~IF·1.~7. 5 - 16*I_L 
DO 4702 NN=i .. 8 
I NC'1=- (15*LL+NN) 
TE~IP2"TEt1F'1-2*f'IN 
DO 4 701 t'WI=L 2 
TEt'1F'3=t'U'l+7. 5 
TnlF'4~1. 5 -2·,·t·!t·1 
DO 470~~1 KK=j_~ 4 
TEf·IP3'···TEt·IF·3-J.6 
TEt-IF'4=TEI1F'4 -4 
(:00 c1699 N~:L 8 
I ND2= I 1'1[:'1+N 
TEt'IF'5'"TEt-IF'3-2*t'l 
DO 469~: 1-"1 .. 4 
IN02;.:IND2+i5 
TnIP5=TEt·IF'~'.+16 

I ND3"'1.4" I RE:S <: I t·I(2) 
TEt·IP;="--AE:S<TEI·IF·5J+(1. "7 
1ND6::..: 1NT( TEt'lP6)+2:~f.,t: 
DO 4697 t'l:-:L 2 
TEt'IF?" TEi'IF';2+ 1'1 
TEt'1P8', TEt"IF'4+1'1 
[)O 4696 K =:L.:.1 
TEI·IF?~TEI·IP7+J.6 

T[[·IP8'-TFo l·IF·:':+.o\ 
TEt1F'9" RE: :; <TEI'IF'"?) -0. 3 
IND9~56*INT(TFMP9) 

TEt'1F'10~t18S 0:: TEI'lP;:::) +(1, '? 
HiDHi .nIT <TEI'IF'1m 
I I'DE)':l." I tllle+ 1. 1"1[:01(1 
I fiDE>:;:;'" I fle,EX1 +742 
I Nl'E:<> Ir·Il)E:·~;I.+:14:':4 
I N[>E:'(4 ,., I 1·1[.·D<:l+2~,?6 
I t'R:'E:X::S",-:: r t~[}6+ I NC'9 
I t-~ [}E >< 6:-· Tt',!I)E >':~~i+3::1.:1: 6 
I NL'EX7:=: J t·~nE>::~.;+t::;!("2 

I NDE :" ::=:'''''' 1NDE :':: ~-;+94~;1e 

TI'::"::1. " CFEI)TU ( I I·JN::',i) 
TE>::::.::=CFEr,TU': I N[;'E~~2) 

TE:·<:,; ~C:FE[:OTU';: 1t·J['E: .::,: ) 
TEi<4 ::... CFEr.'TU ( IN[)E: ":4) 
TE>~3:-CFE[.I · nJ ( I NOE ~ ~') 

TE>·:E::.:.:CF f-])TU 0:: I NI>E~ :t:, > 
TE:: ~7 =..'CF EDTU ': J NI.)E~~~~;:· > 

TE:"~::-~:":' CFf[:' TU':' I 1"lI)E~ ~ (~: :.• 

[:'0 "169~'::; I 1 ;:..~L, ? 

THIF'l~: ~('-ru <: J I .. 1.- H '.: ' 1.1_.. 1'11'1, tUI :.• 

"I" F 1" '1P:1.:.:;: :·· (: 1. I:~ 


TEt-IP:1.4 ~ c;n .I ';: 11, 2 . I·X . L L , I·II·!.. W·~ .' 


TFI'IF .!.!:.;;·· U, I't 


00 4f..:~:~···1 I <-:L ;~' 


IF':l , EQ 2 )G0 oro 4~89 


IF 0:: I I, EC~. :~~::o (](i TO ,:1 ~:::,:::: ~ ..; 

IF ( JI . E0 . 3 ::OGO TO ~~86 


TEI'WL",-, fJ'IF':I :J.+n-::<:l "· C,U:.'';: J.. L I ~ .• I.... t·I .. t·o + IE: ·:!:.'.;·CiEl.-' ( I , 2 , K .. I ... I'!.. N:> 

-1 Ft'lPJ ~" ·· TEl'lF ' 1"5+ "r E:; ~ ~) :t: C,F[) ( L :1... f·~.. L , 1'1.. t·D +TE:~ :1. :..:tJE:D ( I.. ;::., K., L .. t'1., t.o 

PEl,.;: 1, J.. 1( .. L .. 1'1 , I-U ~F'ED<:]' L 1( . l., t'I .. t·D+TF·;-·::L"TEt·IF·L;::+T E:" :S"·TEI·lF·14 

F'ET"~ L ; .:, K. L- t·l .. 1-0·' 1"['[' -: I .• ;;::, I':: .. L, 1'1.. t·D + ·(I'::..:!.:.·•.-n:t·lF·:t::!+TE:>::t*TEI'IF'JA 

GO TO ,c16::::'4 
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4685 · TE~IP13=TEI1P:l3+TEX2*GED( 1,1.. K, L 1'1, N)+TEX6*GED<I , 2, K, L N, N) 

TEI·IP15=TENP:1.5+TEX6*GED(!, 1, K, L, 1'1, ~D+TEX2*GED(! , 2, K, L ~I , H) 

PED(!, L K, L N, N)=PED( L L K, L 1'1.' N)+TEX2*THIP12+TEX6*THIP:t4 

PE[) (I , 2, K, L, I'\'. N)=PE[)(!, 2, K, L, ~I .. N)+TEX6*TE~1P12+TEX2'·TEI·IP14 


GO TO 4694 

4686 	TEI·1F·13=TE~1P1.3+TEX3*GED( 1.. L K, L, 1'1, I·O+TEX7"GED(L 2 .. K, L, n. H) 


TEI'1P:t5=TEI·IP:I.:;+TEX7*GED( L L 1';, L ~\.. N)+TE:><3*GED( L 2, 1(, L, 1'1, H) 

PED( I, L K, L, 1'1, ~n=PED( L L 1( .. L, 1'1.. N)+TE)C·.THIP:I.2+TE)(7*TEI1P14 

PED( I, 2, 1(, L.. 11 .. tD=PE[)( L 2, 1(, L, "1, N)+TE:~7"TEI'1P1.2+TEX3*TEI'1P1.4 


GO TO 4694 

4689 	IF(J 1. EIJ. 1)C;O TO 469121 


IF( I 1. EG!. 3:'GO TO 4691 

TEt'1F':l3:c:;TE t'1F':1]:+TEX1:+<GED( L L ~(, L. t'l~ t·D+TEX5*GEfJ( 1,2, K, L .. t1J N) 

TEt'lP1.5=TEt'lF'j_5+TE~'5*GED( L :L t(, L, t1, N)+TE~~:j_*GEL\( L 2.· K, L , t1, N) 

PE[)( I, 1, K.. L, 11 .. ID =PED(), L K, L.. 1'1, H ) +TE~':1.*n::I·1p12+TEX5*TEI·IP14 


PED ( I, 2 .. f·~, L, ~\.. tD =PED( x.. 2, K.. L.. I'\'. t·D +TE>(5*TEI·1P12+TEX1.*TEt·IP14 

GO TO 4694 


469(1 	TEf'1F'J.3:::TEt'lPl:~+TEX~~:t:GED ( I ., L. K. L.. t'l , N) + TE>::6*I3ED (I J 2, K, L. 1"1> hi ) 

TENF'1'3=TEt1P:15+TEX6*GEO ( I J 1 .. K.. L.. r'l, N:' +TE><2:t:GED ( I" 2, K, L, 1'1) N) 

PED( I, L f(, L.. "1 , tD=PED( x.. l .. K.. L, 11, N)+TE),2'HHIF'12+TE~:6*TEI'1F'14 , 
PED( I , 2, K, L, 1'1, tD=PE[)( r.. 2, K.. L , 1'1.. W'+TD(6.'-rEt·IPJ2+TEiQ*TEI·IP14 
GO TO 4694 

4691 	TEI·IP :i3=TEt·IP:1.3+TEX4'·GED( r.. 1 .. f.:.. L.. 1'1, H) +TE)<: S*GE[> ( L 2 .. K, L, 11.. t·D 

TEt'lP1.~'j :c: TEt·1F':t5+TE>~:::'+:CiED -:: I, i., ~< .. L, f'L N) + TE};4:t:GED ( I, 2, K, L} ~1" N) 

PED( x.. L fe, L.. 1'1, N)=F'E[:o( 1..:1. f( .. l. , 1'1, t·D+TEi<4" ·TEt·IF·:l2+TE:;S*THiF':l4 

FEO( L 2~ K, L~ t'L t'D=PE(:O( L 2, K., L.. t'l, I'-D+TE:;.~::::+;TEt'1F"12 + TEi)4:+:TE~lP14 


4694 	COIHHlUE 

PTU( I 1..1.. Kk. Ll... 1'11'1, t·lt·D~F'TU ( I r.. J... f(1(, l.L, I·II·!. W;)+TEfoIF·1}. 

F'TU( I I, :2 .. f(fo~.' LL, I·!t·!. 1··lN)=F'TU( I r.. ,' .. •'K. l.L, I·II·!.. Nt·D+TEI·lf'15 


4695 corn HUJE 

4696 COIHINUE 

4697 CONTI NUE 

469:,: COIH HUJE 

4699 CONT HlUE 

47(:)0 	 CONTINUE 
4701 COIHHlUE 

47'3~' COtHIWJE 

471213 COIHINUE 


C 
C Em) EDGES Of.l I'IR IN GF.:W,'·FIU·I T 8. U RND '·... ICE '·... ER5R 
C 
C STRF:T t'lR Hl C;F: W/F I U·I T ." J. 01< ItHE~:SECT I ON SC!UAF:ES Rt·lD \.' I CE VERSA 
C 

REm NC' ~:3 
F:EAD( ~"4)CFTUI S 

DCJ 4 721 U.~J... ··1 
TEI·IPt",,;,. 5-J..6*LI.. 
00 "'?'2l:l t'H'~ :;:;: :L ;:~ 

TE'I·lp2~Tn·1F :l+t·lt·l 

I Ned· - C""U.+Nt·O 

[In 4 7:l:? K.<::-·~:L.:.1 


TEI"'IPs::: ? ~-:t6*Kf~ 
00 .:.1 ?:1 fJ 1"ll"'o:::L ;~~ 

THIF'4~1· 1t'1+TEt'W3 

I t·lD2 '~- (3*oKf(+1'11'1) 

DO 471.7' N~ :l.. E: 
lEt·We.,· TEI'IF':e:-2'Hl 
TFfoIP6=THIP4-c':'Hl 
(:to 47lr::.: L.~"~:t., ~'I 

TFJ'IF' ,i c TEI·IP'';+:i .6 
TEI '1F'6=TEI'IF'6+16 
TEI'lP7::::: AF.:S (TE-:I'lF" ~i ) -0. :; 

I N[:07~11* I tH (TEI1P7) +1. 

TF.I·iF' :;' · "AI,>SCIHIF'6 ;>-0. ,; 
I I·Ir;':':~:lJ *' I trr o; -rFI'Ipg::o +1. 
DO 4'7:1.0 t'l ..; ;j".,:;:~ 
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U 1D3=HK>1+H 

I r·jCo4 = I r·1D2+1·1 

C,O 4714 K= 1 .. 4 

1t'ID];:: I ',4[:($+3 
IN[>4=INI)4+3 

It-l[)e,= lABS ( 1NC(n 

UJ[>6~· I ABS( IN[H) 


IHC)9=11'K>6+IND7 

IN[>10=IND5+ IND8 

DO 47i3 11::::;:1..:: 
TEMP12=GIS(II.KK,LL,MH.NN) 

[10 4 71~~ I ~iJ 3: 
IF(I. 	EQ. 3. OR. II . EQ. 3)GO TO 4704 
IND1.1=616 

IF (1. EO. I I :> lI-JColJ.=(1 

GO TO 4705 

4704 	 Jt~[>11=J.84::: 


IF(I. EO. II)IND1J.=O 

IF(I+II . EQ. 4)INDj.l=~232 

" 

4705 	 IN[)E~1- INCo9+IND1J. 


I N[:OE~,2= I NPJ.':1+ I NDll. 

TE~:l =CFTU I 5, It-J[.E: ·:1;

TE>~2;;:CFTU I S ( I t·mE~~2 :.• 

TEriIP:t7::' 'TEr''1F'l:~:+ TE~::l ,:t:GTU ( r":1... f::: .. L." t'1~ "4:;' + TE ~ :;~;+: (rru ( I J 2, 1< .. L. f'1, t~) 


F'TU( J.. 1, f(,. I..., 1'1 .• I'J) =PTU, 1. L f-: .. L, 1'1. r-D" ·TF:: ·:l·. ·TEi'IF'L': 

PTlH J.. 2. K, I.• 1'1, r·J) ~· PTlJ( 1..2.. f; .. L. 1'1.. r·D+TU<:2*TEfoIP12 


471;' COt-n I NUE 

PIS ( I J.. nc. LL. I·H·t. r·Jt·D ,"p 1: 5 ( I J.. n -:, 1.1 ., I·H·I. r'H-D + TEI'1P13 


4713 cor-nUJUE 

471'1 cOt·JTIr-JIJE 

4 7:1.J COt'~T I HUE 

4?J6 COt·JTINUE 

4.;':1. i cOin I NUE 

47'J::: Cot-n I NUE 

4719 CONTl rJue: 

472(1 	 COt·JT I t'~UE 
4 ?2J cOt·n It-IUE 

C 
C 1'1"1[:' I'IAIN G..:)[,/FIU·I T .;. U or·l · rrnEF.:".ECTlON SOURf'.:F.S I'Im) VIC.E VEF:5A 
C 

F:FIH I·JI) 2 4 

F:F:TUF:t·1 

Er'lf) 
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SUBROUT Jt-~E PLE It1F C~, v .. Z, A, 8.. POTL) 
TE~lP2:;::~'~*:~+ ''''*'T'+ Z*Z 
IF(TEr'IF'2. GT. C1 . It::",E-3;)GO TO 6tK12 
H1AX~1.0 

SUt'1:.;,~3 


IF(A. LT. O. lE-2)lI'lA~;"·i 


IF(8.LT. 0. iE-2)JMAX~i 


TEt'IF':1~ ·Y+O . 55:t;f: 


TEI·IF'5~TE~lF?-0 . i*A*I 

00 £,(10:1 I ~i .. It'lAX 

DO 60(1) ) :..- :1... Jt'IA:~ 


TEI'IF;> TFIoW.!. -0. i" 'E'*,T 
TEI'1F'~7::.... T r:~i'l F'6:t:TE 1"1 P6+ TEt'1F'~*TEt'lP5+Z*Z 
R=SOF:T (TEI'IP-;:') 
SUI'1~5Ur'1+:1/R 

60(10 CONT I NUE 
6(n:J:t corn I NUE 

GO TO f.("107[. 
6j3f~? TEi·'P,:~St~!~:T <··I"EI'IF'2 ) 

F'OT L~..: f'i. :~::=;r877E:U:; .·" TEi'IF,;~:: 

6(1((: F:ETUF.:t ,~ 

EN[) 

A-37 




BSR 4234 


FC P5072SIC 
C 

C 

C 
 PROGF:RI1 TO CRLCULRTE LERI1 EXPEF:HIEt·'T SENSOR INFLUENCE COEFFICIENTS 
C 

C 

C 


DIt1ENS ION CFIojl,j (967E:) ., CFNSFI,j 0: 5:19'1) ., CFTUFI,j (2:1364) > CFEDGW (106E:2) 
D HIEt·jS IOH CFPF Hl (:1(,976::-, CFFI'IHI (2E:09;', CFTUHI (E:9'''4;'., CFEC'Ft'l'; 5936) 
D If'1Et~51 Ol" ~ CF I SFt'1 0:: 9.:1€1::':) " CFTUTU (1:=:595 )., CF I S I 5(605 ) .'. CFEr,ED (7438) 
[)II'1Et'EION CFEOIS<3::t36), CFEOTUO::155:l2).t CFTUIS<2.:.l64) 
EOUIVRLEtKE (CFI,jW:l) , CFt'ISFI,j(L· ., CFTUFW:1), CFE[)I3I,j<::1 ) .. CFPFHj(:1), CFFt'IF 

2N(:1),CFTUFM( ll,CFEOFN(:1l,CFISFM<:1),CFTUTU(:1),CFISIS(:1 ) ,CFEDEO(:1),C 
_ __ __ 3FEDIS(1 ) , C.t-:J::I(fJ.I.\ :1) .. CFTUIS(t» ) 

DO 2(1(15 K;!:i .. 4 
T1::: (1. (1 

IF <1<. NE. 1. )1J.;1. 

TEI'1Pl=-"fl. f:l292:1 *~< - l1. (1~~:l43:5 


I NO:ViJ:*f<-"'5:15 , 

t'lt'llt'j":l 

IFCI<' E';;. :l)~II '1:ltj~7 


[>0 21:;"",1 t'I;I 'II 'tU~, 1:;: 

T2;T:l 

IF(H HE. 7)T2=·:1. 

X~TEI·'1F'1.+0. 1::10::~1.?5:H1 

I ND2=· I j·j [..J+11 
(10 ;.:'(10~: L:::i .. 4 

r?':::T~~ 

IF(L.. t·E :1)13"1. 

I N[)]:=6S~j*L.+ I 1'·m;2 
W-l:lI ·j ~ l 

I H L.. E11. J. >Nt'I:Hj":' 
(:00 ;~oo:~ t·J ~..:;:t·J I "UN .. :l~:i 


T4"-1':'; 

IF(N. NE. S)T'1o::J 

'T':::: TFJ'IP;?+t1. O~:-j:::.J(':, :t:N 


J l·j[),'I·" I t·jD:;:+4E:*'N 


2;:·13. f1(1294'::::·1:1" ( I -J.) 
I t·j()EX~ J ND4+~:4:': 8*, J 
IF(T4+I. LT. :t.. ~'i)CiO TO ;;~OOO 

CALL INFL.CFC·' :: .. 'T' .• t.~~ ( I. ~:(. o. CIO:::~175., o. O[G:l~e'5., 0 .0.. COEFF) 
CFI·j l,j <: I "W'E>,) ~COFFF 
GO TO ;:::OIZil 

;~I?I(-)() CFl·JI·J ( IN[) F-:··:)~.:.:f1, (1 


2001 CONTINlJE 

;::()02 COI'·n r t·HJE 

2003 C()NTINUE 

2fif~4 cOt'n I NI.JE 

;;::00::5 C:Or·n i NUF 


c 

c I-lJ. F:E ClI '~ I,ll. FE l·jITH .. hJ J CCI\·IPLFTEf.>. WJ,'IE:EP ( IF' CDEFFS 

c 

C STRF:T NF:' :T Ol" ~ I,ll. FE ON fJJ F:E. 1<1. TH J l·iC..r EC!Uf~1. TO J ,T 


C 

00 ~~:OJ (:'1 L::L.l 


TEI·'IP:i." CI. O:~':~I:).1.:t:I _.-·~':'1 . (l~'~:~:(I :?:::::,i 


J. hI!" :1 " 1 : ;.7';'+1,'1 *'1 . 

NI'I:II'I '- .1. 

1 F \.l. EO.:1.::' NI '1:.t I~''' , ::'~ 


[ .• (1 ~:C)CI:" 1+"t·"'1:1 N.. :1.'1 

X:::TFI'IP:1..+I'I . fH'C : I·?~;*t·~ 


I Nr)."" It,!'>:1 +N 

(HI ?(II;;,':: .'>:1. ~ 4 


'f'FI'IP?c: ~:; . (-~;:.::9';:::J.,*K - · O . O~:;~:~~);??~:; 


1 N[:o~~:::;,bf:tS·t:K+ I t'J[.I;::': 
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IF (K. EO. 1. Jrolt'l1N=8 
DO 2007 t'l='t'WI:t N~ 1.4 

Y= TH1P2+t'. 0,,,3:1.75*N 

I ND4=I t·lD3:+49,.'t'l 

DO 20€'6 1=1., 2 


2='3. 0029464*' ( 1- 1) 

I NDEX= I t·l[,4 +2 4<J1* I 

CALL H~FLCF (K. 'T' ~ 2~ 0 . "L 0. 0EG175J O. 0 ,0. 0(13175, COEFF) 
CFI,II,I ( I N[>EX ) ~COEFF 


2fJt'6 CotH HIUE 

2007' COIH I NUE 

200:;: COIHHHJE 

2(,09 COIH I NUE 

201.0 COI·HINUE 

1·~F~ ITE(6, 36(1(-;:' (CF~·Jl~( I), I;;::':~ .. 9678, 129) 

I·IF: ITE (1~~) CFI<I< 

HID FILE 12 


C 
( . RLL I<IRE ON I.JIRE INFLUHK:E COEFF5., CFI,II,I( ) ., COI'lF'L.ETED. TOTRL NUt'1E:ER = 9'~78 

C 
C STRrn I·IEXT O!'I F I U'l l'lR 1N SI~UAF:E ON 1.1 RE CFrlC5I,j( ). GR j[; 1., FIRST, OR W 2 . 
C 

DO 2(115 K:·:·' :L <~ 


TEI'lP:t=O. 0292:1.*K-O. ~~1 5::~1225 


J N[>1~1. 4 *1(- :';745 

t'lmJJ=:l 

IF (K. En. 1) t'U'11N=8 

[>0 ;::01-4 !'l= t'!t'l :lN, 14 


X:..::TEI"'!F':l +0. 00:-:.:17'5*t'l 
I N02= I t·I(>:1.+!'1 

(>(1 201~< L='1., 4 


TEf1P2=0. 02921*L-0. 05461 

I N[)3::::. I N[)2'i-735:+:L 

t·H-IJ.I·kJ. 

IF ( L. EGL :0 t·H'i1JJ,=:;: 

DO 20:1.2 N=I·II'lHt. 1~; 


"r'=: TEI'lF'2 +t1. ~::if1::::~17~,*N 

1,)[:04 .• j t'WJ:+49'HI 

CALL I t··IFLCF (::<, 'T',. Z.. I2t, 0 .. (1. ~)l(~: 1 75.1 0, OI~f3::1.75 ,. ~?1 , t1l?,C~ 1:?5 . , COEFF) 
CFI'l;o,FJ.J( J t·l[JE , : :> ~CCtEFF 

2 17:1:1.1 CONT INUE 

::'::0:l;~ CorH I t·ll..lE 

20:1.3 COi·HJNUF.: 

20:1..;.1 COI·H I NUF 

2~~:L:-; cOlrr INUE 


1,IR 1. TE< S., ~? I:.:J ~~H?1) <CF1'ISFI·j ( I )., 1 :-::2 .. 5:l9.;.1) 59) 
I,IF: J TE'::12 :., CHISF I" 

EI·lr, F'l I.E :l ,,: 


c 
C 1'11.1.. l'lR I I·l St:,URF.:E F JLt'l ON loLl RF5 cor'1F'L.ETEr,. TOTRL t·lUt'18ER = 5194 
C 
C STRI':T tlE,>n ON Gf;: I D 9 .IPF'C.II;:T :~TF:I..I C.. I LIFE., TOF' At·J[) Ut·HA, ES I [ "E':5 >'1t·m EG!U JVAl.EtJT 
C FIU'l El.EI'IHHC." ON J.!lr.'r :', CF H IEI,J( ). CRSF. .J~J .J FIF.5T 
C 

[,'0 2f1 ,:" ('l Ht'l· '· j ., f' 

TEi'1P ~~.: -TEHP:L-~-::1. fH~? :t '?~_'i:t: r'II 'l 


TEI'lf"1 c n :I'IF',":-;"·I'll 'l 

t'WIf'I;,;c? 


http:TF:I..IC
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iF (K. EQ. 'l. )to111ft~<=1. 

DO 21319 1'1=1, NI 'IA),; 


X=TEt'lP3:+0. 02("J:~35>t:t'1 

TEf'IPS=TEI'IP4+r'l 

TE~IP5=ftE:S (TE.f'IPS;· +0. 7 

I ND'l.=INT ( TEfofF'S) - 3724 

r,o 201.::: -L:::L 4 

I HD2~-I N[d+ 7'3:5*L 

r·n'IH~=J. 


IF(L. H'. :t) Nf'IH~ =:;:: 


[ )O 20:1.7 N; r·n'llft. l5 

Y~TEMP5+0. 003175*N 

I r'~D3:~ I 1·j['2+49'H~ 


DO 2016 I ::1. ~ 4 

Z=O. 0. 

IF( 1. EO. 2>2:::0.. (1~129~64 


IF (I. EQ. 3)Z~0. 0697028 

IF( I. EG!. 4 )2:::0. (1~)675t54 


I NDEX ~::: I NI)3:+2~97':t: I 
CALL INFLCF(X., 'T', Z .. 6. (1 ~ 0. 1303::1.75.. £1 . 003:175,0. (H31.9£i5, COEFF) 

CFTlIFIoj ( I l·mE>:) =COEFF 

2(1:16 Cor-n lNUE 

~~(1j_ 7 Cot-nINUE 

2(11.:::: COt-HINUE 

2f~19 cm-nI NUE 

2 (120 Cor-n INUE 

2~?t 2j_ COIHII·,UE 


C 
C GF,W 5 UF'F'OPT STRUCTUF:E, TOF' ftl '~[) UI·mEF::,IL·E:,., AND EI)UIVftl . ENT FIU'I ELHIENTS ON 
C I,U RES i,j ITH J =J..T ., COf'WI. ETET'. CFTUFI,j ': ). TOTAL. NUI'IE:EF, =J, '}38<: 
C 
C STftPT NF: i<T C.iI ·~ CFTUHI( )FOF:..T I,OT EC.!l.Iftl. TO ..TJ 
C 

DO ~~0~~7 L:-~:L 4 

TEI'IPJ.::...t1. 0 2921.*L-(1 . (15 3:(122.~) 


I 1'~O :l=~l4*L+759.::;:: 

Nl1IN= 'l. 

IF(L. EO. 'l.)I·II'IHI ~·- :=: 


(;0 ~'02 f. N =I·~11Hj., J.4 

:-<= TE~IP1 +(1. tll?(LL ?5:t:t·J 
I 1'~[:'2" ' 1 m.·t+r~ 

TEI'IP :;=."-.':1. r::;*K - f:. ~) 


1"lt'1A::<~2 


IF (~:.:. EGI. 1.) t'H'lA:'·>";:l 

DO ~',;)24 l'l"l., l'II'lft:, 


TEI·IP4=TFI ' lp;~H~1. 0 2?:3:0::;:t:!·'j 
TEI'IP:'.' ·TFI'IPJ:+I'I 

·T' ;:. · TF ~·'IP~1- ~1 . C:1I2t~:1. "?·~*NN 

TEI'IP6~TE. I'IF'C;- 2"'Nt, 

TEt'lP6 ::::A ~~*'RE:::; (lFI'IP6:; + f.. 7 
I r·m~,= I 11[:0:':+ I tH 0: TEI'IPf.:> 

;~>~f.l . (1 

IF( 1. EO. ;~ ) ?:;..:(~ . fll:·' ';'·~'' 't.:".4 

IF<Y . Fl). s)~;> 0 (-11):~ ? i:l.? :3 

I F ( 1. F.r~ 4) ~>::· O . fH:i,:,:;o~j~4 

I Nr.,F.'~<~ . J. Nr.<:; +?~;" 4··H·: 1 
CA1J ~ JNFI .. I- :F <t~ . , \') ~:! (,. (:I .. O. O((:{. :t ?~:'., f~. fi f'.lSCl~., O. OfG:.l.?!) ., COEFF ', 

CFllIFI'I O::) NI:oF>: ~, ,' (..I: 1r.:FF 
~:::(1::~;:': COIH} tlUF 
2('1 :::-:~ : corn.l I·~I..IF 
;-: O? .:.\ COtH 1 tH.IF 

A·40 
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2f,25 
2026 
2027 

c 
C 
C 
C 
C 

2(129 
2 f'GO 
2€(Lt 
2C(2<~ 

2 033 
C 
C 
C 
C 
C 

CmlT I NUE 
CONTINUE 

CONTINUE 
1,IRITE(6,3:1.00) 
HRITE(6.. ].(1(u)) (CFTUFI.J( I») I~4} 2:13:641 '- ,9) 
I,R ITE <12 > CFTUFIJ" 
EN[) FILE :1.2 

RLL CFTUFI,I ( > CCtt'lF'LETED. NUr'1BER IN THIS BLOCK = :1.0976. TOTAL = 2:1.364 

START NE:";T ON F'LATE EC,GE S ON l,lIF:ES l,llTH J=JJ. CFE[)GI'I( ) 

DO 2(1}3 K:~:t. J 4 
TEI'IF'1.;:;I2I. 02921*K-fl, 1215461 

DO 2133:2 t'H'l ;=::L 7 
TEI'lF'3:'=TH1F':1.-0. 003175*~lI'l 


TEtolF'4 =TEi'lF':;:-2*r'li'1 

l'lHAX=2 

IF(K. EO. 1.:n'H'IA::-:>1. 
[>0 2'~3:1. 1'1 '=1., r'lI'lA;<: 

X=TEI1P3:+t1, 0254*t'l 
TEI'1F'5~TEi'lF'4+I'l 

TEt'lP5~:AF::S( TEt'lP5) +0. 7 

I t·lD:1.= I ITf (TEI1F'5;' - ,;7~'4 


TEI'IP5 :::': (l, f12921*L-121. (1546:L 
I N[)~:=' l t·l[n+7?5*L 

t'lI'll N=l 

IF (l_. Eel. 1.Hl!'1! N=," 

DO ;:;:,:'29 N= t'lIH t'l , :1. 5 


'T· :.::.TEI"IP~+O. ~?sOJ :l.7~~*N 

I Nf.>:::= I 1-1[;02+49''''',1 
00 ~~c ;:: :~: I ~ :L 2 

2 :;:- (1 , l1fC~9464:t: <1-:1) 
INDE» =I I'J[" 3+;:~i97* I 
CALL nWLCFC-:,. 'TI) 2:) (( fL 0 . 003:J.75 , (1. 

CFE[)G[,~ <INDE>~) =COEFF 
CONTHlllE 

COtHI r·lUE 
COIH I t-lIJE 

CCltHlt-lUE 
CONT lt'lUE 

COIH I I-II.IE 

STAf':T 1"lE)( T CIt·1 F'LATE Ef)C£S m'l 

DO ~~03:9 L~;;: l.., 4 
TEI-'lF':t. == l2i, O;~:9;::l*L-f1. ("6:7::02;;:: 5 
TEI'1F':'.'·j 'H'L.- · '~l. Co 
W'IH1· j . 
I F (I.. EO. L ' t·llH N. f' 
[)O 203';' tlo· I·1I'I IIL :1'1 

~" >:'TE I'IP : I +(\ ('!(l?:. :t:? ~"i:t;t·J 

TFI'iF']= T1' I'I'-',":+ t'l 
TEI'IF'3.'- f,Ie':, ( rl- r'lI-' ~; . >+?~ ;'l'. " 
on ;,.((~:? '::: -':; :1" ,t 

'TFt'1P::-: CI , f·1 , -::'.' ::~; :: J , f ~, : - n , CI ~_ ; ~~. n,-::,::


TFl'lr:'4 "'·.1 t-':'t:t( --::::. ~... 

r·o ;.::f ( -.I;". Nt J\ I " f~ 


"I f.1 ·tP~ ,=. "f l~ l'If-'i:':- O. ';::1 (; C~, : I ·;·~ ~ .i:-t : Nr·J 

TEI'W'e·' '11,-I'II "'i-?'l' t'lN 
l'II'i~' : · :=2 
I F<T. Ec!. J.mr'lA>>-:\ 
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DO 2035 1'1=1, ~II'IRX 
Y':;:;TEl"lP5+€1. 0254;+:r'1 
TEI'IP7=TEi'IF'6+I'1 
TEMP7=49,.RBS': TEt1F'7) + TEI'1P3 
I ND1C'INT <TEt'IP7) 
DO 2(13.4 1=-=:L 2 

2=0.0029464*(1-1) 
INDEi;= I NDl+2744,.1 
CALL INFLCF(X, 0.,.' .. Z.. 0. (1,. (:1, 01Z1]::1.75, ~3 . £1, (1. 003175, COEFF) 
CFEDGW njCoE:~) =COEFF 

21334 CONTINUE 
2l(;.;.5 COt-n I NUE 
2iB6 cot·n I t·JUE 
<:03.7 CorH INUE 
20J:E: cot·n I t·HJE 
20~<9 cot·n J. NUE 

~lP I TE (6.. ]0(11~1) (CFEDG!;l ( I )" J=2, :V3r5S2 .. 89) 
1·IRITE( 1.2) CFEDm. 
END FILE 12 , 

c 
C RLL PLRTE Er)GES (It.J ~'llI;:ES COI'IPLETED. TOTRL OF CFEDGl-I( ;. IS :106:o'2 
C 
C STRF:T I·JEXT ON F'U'lTE/F I U'I nHEF,5ECTI ON SOURF,ES Ot·J HI F:ES. CFPF H,I( ) 
C 

DO 2(14,6 t<=iJ 4 
TEI'lP:l==(:l. ~329:;~J*K-t1 . (1574675 
TEi'IP2=14'4:-7. 5 
t,lt'IRX~;~ 

IF 0:. EG!. 1;' t'lt'lii:,<~·j. 

DO ~~ ~345 r'1-::::L t'lI'lA>< 
TEI'1F'l::.::TEt'lP1. +0. f1273:f15*r'l 
TEI'IP4=TEI'IP:;:+t'l 
DO 2QH 4 f'H'I=J. .. 7 

>~:;; TEt'lP3-f1. 0 L~1:::::l7"~i;t:t'lt'1 

TEI'lP,:;=TEI'IP'I-2*1'11"1 
TE t'lF'5:=A8S (TEt'lF'5) 
DO 2(14~~. L:.-: l, 4 

TEMP6~ 0. 02921*L-0. 05588 
TEl·IF'? :..: ::! b".t:L -8. ~'j 

t·JI'lm':C·2 
IF (t.. En. :1.) t· n·IA:~=j. 

[10 ;=204~::: t·J:=1.J ~Wlt=C 
TFI-'IF':=.;::' TFJ'-IF'6+n. O,2:·:'~~:0~):t :t·J 

TEHP9~TEI' IP7+t' J 

'T':=TE t'lF' :3-(1. ('CC:l.7"~;"H-JN 
lTI'IF'J " ,"TE:I'I[-' ~,J  ;,,+tJ t·J 
TEI"IF':lO~49'+:AF:S": TEI'1F':l(1 :., + TE}IF'!:.'i+O. 2 
I N[>l.= I tH ( TFI'IPJ.O>-27';:0, 

2:.;:0 . (1 

IF (I. EI7.!. ~~~) z~o. (H':12~~4r:::'cl 

IF(I . EQ . 3)2=0. 8097028 
IF( 1. EO. 4)2; .. 0. f1f1rS7564 
INDE;:=INDJ+2744*! 

CALL INFLCf~· <>;: .. 'T' .• ~~ .. ~1 . OJ o. 13~~1::-:d.7~3J ~:-1. {j(:l::1__ ::h7~~:i .. '~1 , ~')I~'U_~1('J ~i., COEFF) 
CFF'F J I'~ (1 NOF~<:.I :;..C OF..FF 

?fHl0 COtHJNUE 
.:'~(1~1 :t cOI·n J I··JI .IE 
2fI4 ;~ cOI··n HJUf' 
20~ ~ CDNllNUF 
; '\""1' I COl-n nil".' 
.>(1.-1 ~:; [ tllH "f tlUr' 
?f·hlt;. ( .(IUTll'll .H

',W ·'·I'F<t..·... :":1 ('-11": 1) 
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HRJTE(6~ 31210':."~·(CFF'FI I'l ( I ), 1=1.:1, :1(:1976, i29) 
I~RITE ( 12 ) CFPFHl 

EI'j[) FII_E 12 


c 
CALL PLATE/FI U '1 INTERSECTIONS ON fl1RES CO~IPLETED. TOTAL OF CFPFHH )=10976 
C 
C ALL CONTRIBUTIONS TO mRES HAilE BEEN COt1PLETE[:O, l'IUt'lBER OF COEFFS = 57894 
C 
C STArH I'IEXT 01',1 CONH:IBUTIOI·IS TO FIU'I ~IAHI SOAF:E ELEt·IHITS. NOTE THAT CONTRIBU 
C TION:=' FROI'I I,IRES AF:E THE SAt'IE AS FIU'I ELEI"IENTS TO IHRES 
C 
C S TART OF F I U'I t'IA HI S OIJAF:E 01,1 F I U'1 t'IA It, SOUAF:E 'CFFl'lnl ( ) 
C 

DO 2(151 K,,1,. 4 

Tl::~ t1 . (1 


IF(I(. NE. 1)11=1 

TEt'W1.=R (1292J:+l~-0. 05461 

I ND1=:1.5:t:K-1241. 

1'11'111-1=1 

IFO(. EO. 1)1'111111=;'; 

DO 2('5(1 1'1 :..:1'11'1 I N,. :t5 

IF 0'1. 1-11':. E:)12=1 
K.-::TEr'lF':l +~3 . (:.i(C:1.75*t'1 
H ID2= I Nl)j +1'1 

DO 2,,49 L=1. , 4 


T3:::.:T2 
IF<:L, NE. 1>T}=J. 

I NO:::::..: I t'~[}2+~:;'95:t:L 

NI·lII·I=1. 

IF(L. EO. 1)NMIN=8 

DO 2048 N=1-II1IN,1.5 


T4=-:T 3 
IF(N. I·IE. :,:)14=1. 
'T'::=TEr'lP2+0. (h~1j.75*N 


I tJOE,'>:: JN[:03:+5:~:+:N 


IF(T;l. LT. O. 5)GO TO 2047 

TEr'1P:-3:::':(I, (1(13175 

CALL HIFLCF(X.. \-', '3, 0, TEI'IP3, TEt'IF'}, TEl-IP}, TEI'IP::, COEFF ) 
CFFI'IFt-I <1I-H:,E;~:- =COEFF 
GO TO 2:(14 r:-: 


?f.147 CFFr'lFI'1 ( J Nr.'F:"::) :.:.:121. 0 

;'::(;14:::: cCJt·n JNUE 

204:::' COI'H ltKIE 

2~::1 5~3 cOI·n I NI..IE 

20~':;J. cot·n I NUt:: 


t,JF:ITE '.:t:::., :~::lO(~1 > 

lo.lF:J TE ( 1.-:' , :::S:H:1~P (CFFt'lFI'H J :, ~ I =. j " , ~:~:.:..:Ct::7.I, ~.?9) 


I'IF~ lTE (:L~~) CFFl-IFt-l 

Et. C' FILE :\2 


c 
C FIUl l'IAlI-j SC'lJAF:E Ot·j FIU'I I'IAIN :",o;,iJAF~E CClI·IF'LETEC'. TOTAL CFFI'IFI'I( ) ; 28009 
C 
C STAF:T l'IE;v;T ON GF:][) :'l.IPF'OF:T STF:L ICTIJF:E .. 10P ANl, UI·j[.'EF::,,) [)ES., AND EG!UI'iALENT 
C FIUI El.Et·lf'I·HS ON FIU'1 ~IAJN SOI.lAI':E ELE!-IEt-ns. CFTUFI'I< :
C 

00 ;~057 K=-=:t.. 4 

TEr'lF':1 ;.;0. (t.29;;:::1.:+¥ -121 . 1~1558:~: 


TEHF'.?==lf;,t:K-t: . S 

I'II'IA: ;0';: 
J.F 0:. F.n. 1. )t'WIA: ;'":3. 
DO 	 20~j6 H"'.;::L t'H'IA:-: 


T E HF:?;"c: TFt'If':t +(1. O:,::7:,~(1:~*r'l 


n l'II"4c' TFI'W' ;,:+1 '1 

DO ;:,:' I:J~,~" 1'11'1'''':1. > too! 
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X:;,'TEt'1P}.-t1. (1(1]:175*t'1f'l 
TEt'lP5o'TEI'IP4-2*I'lI'l 

TEI1P5~AE::; (TEHP5) +0. 7 

I r'I[)i= I r-H >: TE1'1F"5)-4256 

DO 2054 L=L 4 


TEt'lP5=-=(1, 0;;-~9;;-~1*L-0. 05461 

I r'I[;2~ I r·tC'i +f:4(1*1. 

NlHt'l=l 

IF>:L EQ. Dt·ItHr·lo'2: 

[;0 2(153 l-I=t·U'lI 1-1, J.5 


Y;;;TEt'1F'5+~?'- 1~10]:i75:t:N 
1ND:?~= I ND2+56;.t:t·~ 

IF(I. EQ. 2)Z=0. 0097028 
IF( 1. EO. 3:)2:'=0. ~~1';:)67564 
I N()E::--~= I NO]:+;;':'96:::::* 1. 
TEt'1PE.=(), ~3(131.75 
CAl. L It-IFLCFO( , ~', Z ., TEI'lP6., TH1F'6., TH1F'6, 0. 001.905., COEFF ) 
CFTUFI'1( HIDEiO =COEFF 

2052 cor-H I r·IUE 

2(;)5::::~ Cor-HltJUE 

2054 Cot-IT I I·IUE 

COI'-ITltlUE 
2056 COI'~T I NUE 

20~,7 Cm·HIt·JUE 


l·JF~ITE<6., ::1~'[h~1) (CFTUFI'1( I), 1;-.:4 .. 89~H.' ::::9) 

I'IR ITE (012) CFTUFl-1 

EI·ID F J LE 1.2 


C 8 F.: I [:. 5UF'PORT STRUCTUF.:E, TOF' AI·m UI·I[:'EF.:5J[:oF: 5 AND EQUI'/ALEt·1T FIU'I ELEI'IEr'ITS ON 
C F I Lt'l 1'lA HI SI)IJAf'~E El. EI"'IEt·IT:;: CDI'WL.ETE[). TOTAL. CF·'nJHI( ) = 89(;:14 
C 
C 5TAF:T t·IE,n Cir;:w E[:o CiES Oft F 1ll'I I'IA HI SOUAF.:E EL,EI'IEr-IT5. CFEOFl'j ( ) 
c 

DO 2(16~1. .:>-~L 4 

TEI'IP1:='~ 121. 0:'-::9;?J.*K- I?.l. 0~):3:0;;:~ ~~5 


TEI"IF' 2 ~.:i6:tY-::::. ~) 

. 	l'II 'IA:" ;'~ ~: 


IF(f<. EO. 1)t·1I"lAi-:: :.: 1 

00 ;~:'1?:J 6 ,~: t'I::.::l.• 1'1('lA:..c: 


TEt·lF' :'.~ :.::TFl'IPl+(1. O~::: ~j "l :+:1"1 

TEI'IH' 'TEI-1F'2+I '1 

:Y~=TEt'1F'2:-~~1 . 0('1 :;::1. ,"/!j:t;i"lt'l 
TEI'IP";~TEI'lP'I-~""I'II'l 
TE~lP5~A8S(TE~lP~)+0. 7 
I Nr:o:1.= 1 NT (TF.l'·lF'~j::O -4256 

TEMF'5=0. 0 2 9?1*l_-0. 05461. 

I 1I1":.~: " I NDJ,+:':4'(',.,1. 

t·II'lll~"J. 


IF<!'.. U! . :L!rlIHII~:': 


[:·0 2 t::J~:'9 t'J ;;-4'~ i' 1 J N.. J.5 

·T'!::TEt ' IF'~.:'i · ;, · O . OO~:: 1,?5:t;N 

J NDJ: ·-·'. I ND?-l- t:~ t:=::;.:t ·J 

:;~~c;;..(~. (:'.09 ';,' (;:I;: :;' ~: 

IF·.: I . LC!. ,::::" ~~ : " ' O (1t";"1i_:~~" ' ~~ f:A 

1 t',If-'F: :--. Tt· 1r.' :~.+ ::··96 :;;: : :t : J 
TEJIF·t:.... ,("l , 0t::f ::.:'1 '? ~ . : , 


(.1'11 ..1 '1Ili·1.. f r ":: :., " .' ?, 'I [ I-Ih ':., IEI'II' ·,:: ., Tn ll·· " :.. O. f l., U,[FI > 

(I' I,J 'I ' I' I< JNI'l: ::. '." 1. '1'.1' 1' 


'.TIIn )\'.1'. II '" 

cor·n 11~IJI'.. 
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2060 COtHINUE 

2061 CONTINUE 

2062 cor·n I NUE 

2~1t53 car·n I NUE 


HF: ITE(6,3::1I3(1) 

.IRITE (6, :WOO:>': CFE[>FI'I( I ), 1=:1:1, 593:6, '/9) 


, HRITE(:12) CFE[,FJoI 

Et'm FILE :12 


C 
C GR W EDGES ON F I U1 1'lR I N SOURF:E ELEJoIFJHS COI'IF'LETE[), TOTRL CFE[)FJoI ( )=5936 
C 
C STRRT NE)<:T INTEF::='ECTION SC!URF:ES ON FIUI 1'lRIN SOURF:E EL.Ei'IEtHS, CFISFI'I( ) 
C 

DO ;:~iI70 r·:>=;L 4 

TEI'IP:t=-~3. t129:2:t*X-0. (155:=:8 

TEI'IP2=:16*K-,,:, 5 
~lI'IRX=2 

IF 0(, E(" :1:> l'II'IR:':=:l 
DO 2~369 t'I=L 1 '·ll'lAj·~ 


TEl'1P3::;:;:TEI-·IF'J. +0. ~32 '?J:1)5:t:I'l 


TEi'IP4~TE}IF'2+I'1 

[)O 206:::: "IH:::J..:::: 

;<=TEt'lF'3:-~:I. 003 J75:+:1'1I"'1 

TEI'IP5= TEI'IP'I-;~* I'lI 'l 


TEHP5=AF:S(TEHP~. ) +t1. 7 

nlrJ1=lNT(THIPS) 

(:00 286'{ L:-::1., 4 


TEt'lF'~.;:: (1, 029;::1.*L -0. 0~;5::::~ 


TF.:t·lP6c-··1.6:·H .. -t~: . 5 

t,It'lR)->2 

IF (L. EO, :1.) t,WIR:';='l 

00 ~:!{166 t·J:;:l, Nt'IA:"; 


TEt·IP7 :;.~ TE~lP~;+0. f12(31)5*N 

THIP:=:=TEI'1F'6+I'~ 


DO ~:!06~ NN=~:L E.: 

1y' ::;:;TEt"IF7-(1, OO::::175:t:NN 
TEI'lF'9='TEI'IF':::-?*NN 

TEI'lP9= RB",': TEI'IP9 :' -0, :,' 

I t'lr)2= I N[:':L +0:6* I NT <: TE~IP9) 


00 212164 1=1.. J 

z:.-:o. ~~ 


IF <1, Ef~ . :;-~) 2::;:0. 0097C128 

IF <I . En. 3:) Z~(1. CllZ167564 

I NDF:>< ::; I r·J[:'2+ ::'=-::1.J6'+: 0: 1-1 > 


TFt'IP:l . ~)=O . ~2,("d905 

CRL.1.. HlrlJ:F(~~" '", Z" TEt'IF':'!" TEi'1F'9" H:I'IF'J.O, TF:t'1F'lO" COEFF ) 
CF I ;0:1;' 1'1 ( I I~[:'", ::) ~CO".rf' 


206~ CONTINUE 

2f.I!:'~.' CONT I t·~UF 


2J)~;6 CONT I NUE 

2t.1t.:7 CONT Jt-JUE 

2068 cot·n 1 NUE 

2069 cot·n I I··~UE 


2[1,'0 Ull,n I I'IUE 

HI-':JTF(6.. ~:::oell;;j> ,:CFJ::::F t·'l < J ) .' 1=--"::: .. :~'4~:1:?:_. 4 ,(,) 
I,m i TI" (:12;' C.F J :',H'l 

UW FILE L~ 


c 
C INTEF:5ECTlON SOUflRES ON F IU'I I'IRHI SClUI1F:ES COr'IF-LETFD, TOTm. CFlSFt'l ( ;' ~94"f; 
C 
C STRF:T NF::' :T Otl PLRTE/FlU'1 T flW;' U ON F'l.ATI'/FIL.i"1 T RND U, CFTUTU( ) FOR J =']) 

['oCJ .::"(-:176 1<~.oL 4
TJ.~ ~:1. I) 
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IFO(. !-lE. :l)T:t~i 


TEt1Pj_=0. 02921.*K-(1. (183:82 

1ND1.~3*1<-f.:~l0 


~lmN~i 


IF(K EQ. iml'1lN~2 


DO 2t:,T5 t'1=t'11'1 I N~ 3: 

T2~Ti 

IF(N. l·lIo. 2)T2=i 

X::::TEf1P:J..+O. 02T:?05*t'l 

I t1D2~ I 1·IE'i+1'1 

DO ;;:~(174 L=:L 4 


T3~T;~ 


IF(L. NE. 1 )T3~i 


TFt'H:'2:":~1. 02921.*;L -~1. 05461. 

Ir-103:= J NlJ2+1.65:+:L 

WHI'I=i 

IF<L. EG!. :D t·H·I IN"·8 

DO 2073 N=NMIN.~5 


T4=1"3 

IF' (t·I. I'E. 8)T4~j_ 


Y=TEMP2+0. 0031,75*N 

II··t04=INW:+ii*'N 

DO ~::::(172 I ~1., 5 


Z::;'(1, I) 


IF(! . EQ. 2)2=0. 0001524 
IF(I. EO. 3)Z~0. 0029464 
IF (I. EQ, 4)2=0. 0097028 
IF<1. FO. 5::' Z=.,O. 00F.~'564 

I NN::~"< :::; 1 t'J[:04+5t::~:* J. 
IF 04+ 1. U-. :l. ,,::. CiCi TO ~~O(":t. 

TEt'1P3~'0. 13£:"1:1. ~J05 
TEt'1P4=.'O. 01~1~. ::l"?~.~ 
CAU.. It-lFLCF 0:: X, ','. Z.. TEI·1F'C:: .. n:r'IF' 4 .. TEt-1F'4 .. TEr-W:,.. COEFF:
CFTI.JTU( I t·t[.oE:'::)=CClEFF 
(10 TO ;~07;;-~ 

2071 CFTUTU(INDEX)=(1.e 

2072 CONTINUE 

2073: c(It·n J NUE 

::-'.C17<1 COI"JT 1. NUE 

;;:~:)7~; C:OHT I t'~UE 


;:(:176 cOI··n I NUE 

c 
" ALI . J'~JJ PI ...ATE/ElI..I·1 T At·l[:. U !]t'1 PLAH..··'FIUl T At-H) U [:Ot'WLETE[). 1·IUt·tE:EF: ~ 2 9 i5 
C 
C 
C START NE~T ON SANE FOR J NOT EQUAL TO JJ . CETUTU( ) 
c 

OCt ;:;'::08?,: L: 'J .., 4 

TEI'lP:l ::·'(1. O;:::92~1 :+:l.,-o. 002~4 


TEI'lP 2 =:1 ,6'+:l, --8. ~:; 


t' II'H'IA >(=:-" 

IF (L. Fe!. :1. :.( 1"1i"H'lR:X: ::::J, 

DO ;·'0:';;: r·II·I ~ J., t·lt-Il·h'i:' ( 


TF.t'IP::::~ TFI·IPJ,-O. O,::: 7' :~_fl~' ~:t:r'll " 1 


TF:l-1F'''i e,TEl-IP;.:+t·II'1 


X=TE~IP:?+0. 003j7~~'N 

TU·IP':j o·TH1F·4-?;tl 

TEJ'IP'::I"'·RF::::; <:: TEf'lF'~1 :,1 +0. 7 

II'H::':l ~ I tH': TEt·IF" ·'":o - ;, ;':1. 


TEMP~i=8, 02921.*K-0. 0~~8E: 
Tr.~I" ·IF'6:;;:;16·,+:~<- :~:, ~ 

l'II'lii>':" '? 
IF<f<. EG!. :t)t'-II 'IA::~ "":1 


DO 207-'9 t'l-" :L t'ft'IF!: :; 


A-46 



BSR 4234 


·1 t:.t·1f-' r·= I t:.f'W::)+1::.1 , t'~ ( .sl1!:l-*f'l 
TEI'1P8~TEI-IP6+1-1 

DO 2137:;: NN~L 8 
"'~TEI'IF'7-e. '30:<:!.75*I~N 
TE~IP9~THIP:?-:;::"'NN 

TEI'1P9=RE:5 (TEt'1P9) -0. 3 

I ND2~ I NDt+56* I NT (TEI-IP9) 

DO 2£177 1=1., 5 

Z=0. 0 
IF(l. EO. 2)2=(1. 00131524 
IF(I . Eu. ~)Z;0 . 0029464 
IF(I. EO. 4)2;:':(1. (1097028 
IFCI. EO. 5)Z=f1. 0067::,64 
I 1·j[)EX," I l·m2+:<136*· I 
TEt'IP9=0. 0(:11905 
TE~1P:1 . 0~(1. (,03:175 
CALl_ HlFLCFO(, 'y, 2, TEI'IP9, TEI-IF'tO.- TEI-IF'9._ TEI-IF:!.O, COEFF ) 
CFTUTU'; I l·lCoEX) ~COEFF 

2077 CONTINUE 
20(':~; COIHINLIE 
2079 CONTINUE , 
20f.:0 COIHINLIE 
2~1:;:t COtHII·lUE 
20:32 COtHINUE 

COIHINLIE 
l-IRITE(6 , : ::LDO) 
lo.lRITE(6~ 3:0(0) (CFTUTU ( J. ) ., I=3 ~ 18595.. 8]; ) 
WRITE(12 ) CFTUTU 
EN[' FILE 12 

C 
C ALL F'LATE/ F I Lt-l T AI·m U ON F'LATE/F lUI T ANE' U Cm1F'LETED. FOF: J I'WT EQUAL TO 
r ' JJ NUt'lBER IS 156;:a3, l,JITH 2915 FOF~ J=JJ TOTAL CFTUTU( ) :::::1. 8595 
C 
C START NEin Ot·l INTEF.:5ECTlON 5<:lUARE5 ON ItHER5ECTJOI·l 5G'UAF.:ES. CFISI 5( ) 
c 

DO 2L7:189 K ::.: ~L...:.1 

T:1'·0. (1 

IF(K. NE. 1)Tl~l. 

. IN[):l =-~.;t; K-J.BO 

t-lm N= J. 

IF ( K. EG!. :I. HlmH~2 


DO ;.:: O:?, ~: t'l= Ht'l J r-L : : 

T2=T~l 
IFO-1. t·~E . ~, n2=J. 

:'~=TEt'I F' :t + (1. f1?7 J: (1~:I:t: t'l 

I I·m ;:· ' I N[':\.+I-l 
[:0(1 :;:'0::=:7' L. :.-::t.. 4 

'[3:, T2 
IHL 1·lE. J n:;,c1 
TEt'1P ;::~:::0. 029;?:1:tt.-(L O :::::3 :.~: 2 

I Nf.'> -Hm_,: +}3,*1. 
IH'IJ I'~ ''' J. 


lEd .. fO· 1). :I ) t-~I-llN~? 


no ~:'('~:S U=·NI'lJ N., ~~ 


-14·c T:;' 
IFd,t N/'. ? >T4 "' :1 
, ':... T F I'\P;"+ f\ ( I :··,··~;.(t .. t:t·J 
1m"·I · J I·ll-:.',: +j : I · '.r~ 
r'cI ~~'r1 :~~ , ) :-1 .., :.' 

;~ :· o. ~1 

IF(J . EO, 2)7=0. 00015?~ 

IF ( J. . EO. 3:) :2::.;:(( OO~::~9464 

IF(J. FQ. ~l) %~8 . 80 ~7B28 

J F ( I. F. Ct ~.; ) 7;-.: (1 . !?J(16TS6 <1 
INDEX~ IN~4+j?1~1 
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IF(T4+I. LT. 1. 5)GO TO 20:,:4 
TEI'lP];:::0. f,t;::1:1.:?()5 
CALL HlFLCFO<, y, z, TEI'IP3, TH1P3 .. THIP:<:, TENP3, COEFF) 
CFISISCINDEX)=COEFF 
GO TO 2~1t:5 

CFISIS(INDEX)=O.O 

20::::5 CmHINUE 

20:;6 COIHINUE 

2"1t~7 COIHINUE 

2088 COIHII·IUE 


~'~F~ITE<6., :3.~:)~?H::1) (CFISIS( I ) .. 1:;;:;5 .. 6(1::..< 12) 

l·n;;: I TE':: 12) CF I SIS 

HI[; F Il_E 1.2 

c. 
C INTEpc;ECTlOt·1 SG"_'APEco, ot·I HITEF:5ECTION SG!UAf<:ES COI·IPI..ETE[l. TOTAL CFJ5E.( )=605 
C 
C STAPT I·I[>:T ON GF:Ir.- EC-GE5 01, GF:I[:O EC-GE5. CFEOE[:O( ). J=.JJ FIF:5T 
C 

00 2095 K=-':t. .. .:l 

T1;'':(1. (1 


JFCK. l·jE. lHl=l 
TEI'1F'1~~~1. l)2921*.:':-(I. £1 :::: l:'HZ1:t. 

I m)1"'J:·t·'~-:':40 


~lml·j=J 

IFCK. EO. 1>r1t'I W=2 
DO 2094 M~t1MIN/J 

IFni. NF. 2H;;:"'1 
X=TEMP1.+8. 0254*M 
J NC-.> I 1·1[.-1 +tol 
COO 2~:t~::; L::-::L 4 


n:~T2 


IHL.. we. j n>·1 

I N[:03:=.:: I ND;;::+:l.f;~:i:+:L 
rm I 1,1=:1 

IF(L. ECO. lJt·IIHt·I=·;': 

DO 20Q2 N=Nrll t'l.:l5 

T4=T:<: 

IHI·I. NE. :=:)T4":1 

Y;:- :TF1'lP,:::+t:l, ~~I~j J::t 7:·;:t;N 
II"1[l4 ' I tIDJ:+:l J:t:tj 

~~::::O . 0 
JF(I. EQ. 2)Z~0. 002~4~4 
It·WoE: ·::::" I Nr.'4+~:;;::;3:t: I 
IF<T4+I. ·L.T ~. 5)GO TO 2090 
CAU.. JNFL.CF':: >.;. 'T' .. 7 .. n. (1 .. O. 00:'::175.. ~7t. ~~11~"(?;J.7"~; .. (1 , (1 .. COFFF) 
CFEDE~(lNDE~)=COFFF 

GO Tn ;=-:'09J.., 

2C1:~O CFFfA=':[.r( IN[.'E>::) ;';;~ ~~1 . fl 

;;-~ (~'9J corn' J t·~lJF 


;;'~U9.? CONl1 NI.IF 

;:el:?::~ CC)I'J'r I t·lUE 

:=-'.'0:7.1,"1 (::01,,1"1' Jt'R,I!:: 

2~~1::::~ ~' ; CONT Jt·n.lt-: 


c 

c 

D("I :;. (:.d~\:-~ 1.. ::..::1. .' .:.1 

TFI'IP:i ~- 'ei . C(-:::9.~~J. ~tl..-i:\ oo~,~':::7.'·("!:'i 

TFt'IP,>.::c :l l.:.:>t:L --::': . ~i 
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l'II'lI'IRX=2 

IF (L. EO. 1) t'II'1I'IR: ;=1 

DO 3001 ' t1t'I~1., t'1t'1t'IR~< 


TEt'IF'3:=THIP1-0. 0254*t'1I'1 
TEt'IP4 ~TH1F'2+~1I1 

[lei 2100 N'=1,;': 
X.;TEf'IP3:+0. O~j317~,*N 
TEt'IF'5=THIF'4-2 "N 

TEt'IP5=ABS<TH1F'5) +0. 7 

I N[)1=I NT (T'Er'IP5) -1.970 


TEt'lP5=O. 0292J.:t:K-f( O~~3:fQ25 


TEI'IP6=16*K-8. 5 

t11'IAX=2 
IF(K EO. 1)t(H·tA~~ ::;:1. 

[:'0 209:3 1'1=1,. l'II 'IAl': 
TEt'-IP7=TEr'IP5+ft ~~1254:t:~1 
THIF't:=TEfoIF'6+I'1 
[)o 2(:197 W'~=l",:;:: 


'T'=TEI'1r-'7-t1. 0(C:1.75*tJN 

TH1F'9=TEI'IF'8-~~'.mj 

". 
TEI'IF'9=ABS<TEI'W9)-f1. J 

I t·m;> I l·j[';o1+ :".6* j NT <: TH1F'9) 

DO 2(196 J ;:::1, ;;:: 

Z=0. (1 

IF ( I. EO. ~=?) Z=I!J. 1210;;::9464 
I t'~[)E;<= 1NC'2+ ':~:.l3: 6:t: J 
CALL INFLCFC(. I,.!, Z .. 0. 0, I~( (1l~]175,~.1. 0 .. 0. 0@3175) COEFF) 
CFE[)El)( INOE:D=COEFF 

209t::: COt{f I NUE 
ZlJ97 COIHINUE 
20St8 CONTIt·RIE 

2(199 cot'·n I NUE 

:?:1~::u) co\'·n I NUE 

3(11(1:l cOI·n JNUF. 

:.(·1I:1 ~:-:: cOI·n I r¥.!E 


I·JRITE(6.. ~OL)~(:I <C.FE[)EO ( I) .. 1=;'2 .. 74~ :::: .. 52:) 

HF: JTE ( ~L2) CFEf)E D 

EN[' FILE J2 

c 
C tiLL EO(jE:; ON EDnF.S CC)I'1F'L.ETED. TOTAL -- 1.166+6;:.:: 72:.743.f; 

c 
C STf1RT NE: :T ON H .'C,E S m·j I I-HERSECTI Ot·j :'OCOllAI<:E:'O . CFED J5( ) 
c 

r,c) ~~~ o«t::,c K;:;; :L ,. " 

TF1'1F':I :-.:0. (\~:9,::: J :+:f::: -~:l. (1:~: t.:::;~·;25 


TEI 'IP ;:;:~ =4*K- ;~. ~. ' 

I'II'IA:'> : ': 

J F (K. FO. J ::0 I'II'IA: :" J 

('J O J: ~:!1:1 :: : : 1'-1'--:1, j'WIFI:; 


TfI'II" :;. ' TH'lf" l + ( I o ;·:,.~ 'HI 

THlf-', I ' '1F 1'11'-;",>1'1 


;< ~- Tf- l 'tI<·,-- l· \ . ~ · I .:·'7' .: t7,!'i '. ·HI '! 
-IT I'lf< ,···1f l'If-" !-? <'I'II'1 
TF r'II-, ~:., : · H~<;:,': 'I f t'If" !') ',' + ('1. ~;' 

ll·! f ·j ·- ll·n.: H-I"If-·: . :.o - ',":' :,'1 

A-49 


http:TH1F'9=TEI'IF'8-~~'.mj


BSR 4234 


Nt·ll'lAX~2. 

IF(L. EQ. 1)Nr·l~ I AX=1. 

['0 3005 Nr·l;1.., r·lfll1AX 

TEMP7:::;TEl'lP5-0. 0273:05*NN 

TEI'IP8=TEI·IF·e.+r·m 

DO 3004 N=1. .. S 


'r'=TEHP7+0. 0(1::.a75:t:t·~ 


TEI'IPS<=TEI'1P:?,-2*N 

TEt'lP9:::-R8S(TEt'lP9)-0. 3: 

I ND2=·IND:!.+1.4*1 flT 0: TE t-1P9) 


Z=(1, f:1 0~)0762 

IF ( I. EG!. 2 ) Z=[( 0~~129464 
IF(I. EQ. 1)2=0. 0097028 
IF(I. EQ. 4)2=0. 0067564 

TEf'1F9=0. ~3~~119~~15 


CALL I NFLCF ': i\ .. " .. Z .. TEI'IF·9 ., TEI'IPS< .. O. O':C1.75., O. 0 .. COEFF) 

CFED I S( I NDE~< >c-=COEFF 

COtH I flUE 
3:0 ~"34 COI'·n I NUE , 
3f.10~:5 cor·n I NlJE 
3:006 cot·n I NUE 

30,:17 corn I NUE 

].("11:'::: COI·n I t·HJE 

3009 cot·n I t·JUE 


l·JF.:ITE(t:' ., ~:0(0)(CFED I :=,(I) .. 1;::;:4 .. :513:6,. 87) 

I·ll', ITE <:1.:,:) CFFT' I S 

EHr} FILE :12 


c 
C EDGES Ol"~ I NTEPSECT I ON 5G!UAPP; COt'1PLETED. TOTAL CFED I 5 ( ) =:<13:6 
c 
c 
C START t·lE:":T [It·l EDGES ON SUPF'OIH STF:UCTUf;:E/FI U'I T ,:, U CFE[)TU( :> 
C FC)P .J=.J.J 
c 

DO 3:0:1..3 K;;;:t.. <,[ 

TEHF':1..:.;:1,71 . O:::::92:l :+: K- [l ~1~:-~6:::5~~:!::; 

TEI'"lF'2:::.-o::! :+¥:-2. 5 

1'II'lA:" --? 

IF(J(. Fe'. UI·WIA:><:=- J. 

DO 3: (:'1:1..::! t'I:o.::l.., i'it'IA: ': 


TFI·IP:,:c'1E':I·IP:\+'-'...1;;::0,4*1'1 

TEI'IF"1 = TF}IP;:,+I'I 

['0 ,:C,:I 7; l'II'I":t...=' 


;~~.;: TFt'IF':~. - ':"1 . tl,:.:: ?3.f1~··;;t: t'II'! 

TF l'If".':THIP '1-;':*1'11'1 

TF.J'IP~5:--HF.:::~:';: TEI"IF':5) +~j . ? 

I NDJ.:- I t·n -:: TF}IP~:::i) -:.1.. 064 


TEI'IP:5 :~ (I. 029;~ J :+t.-O. 0546:1.. 

ll·lr,;=!c·.I N[.':) +?J (H'i. 

l·lI1JNc:J.. 

IF(l.. [,). j)I··lt·II.I·~"t: 


[ )D ,;(11:1. l·l=:I·WII r~ .. 1'5 

IT'::o.:TF I'IP~'+O. (1(CJ.. 75:+:N 

I Nrc,::=I Ni.:'."+:lA',,I··l 


2::0.:(1. (:)f1 0~1762 

IF(I . EQ. 2)2=0. 0029~64 


IF(I. EQ. 3)Z~0. AA970?8 

IF(I . F0. 4~Z:::.0. 0067~64 

JNt·.IF::·::,:· J Nr:I?+?~ ;:'., * J 

TFI"'IPf.;.:.O. (1CGJ /::..; 


CALL. J NFI ..CF I.: ~<., 'T'., 7._ O. OO:I..9C1~':;., TFI-IF't:,., TFf'lF't-:"., (\ l?t~ C:OFFF) 
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. CFEDTU( IN[!EiO:COEFF 

3010 CONTI NlJE 

3011 CONTINUE 

3012 CONTI NUE 

3013 COIHINUE 

3014 COIHHIUE 

30:t5 ' COIHHIUE 


C 
C EDGES ON SUPPORT STRlJCTlJRE/FIU'1 T & U FOR S=SJ CQI'IPLETEC>. NUt'18ER = 2968 
C 
C START I·IEXT ON SAt'lE FOR S NOT EOUAL TO .n. CFEDTU(2969 ON > 
C 

DO 3022 1-",1., 4 
TEI'lP:l=0. 0292J.*L -0. ~30254 


TENP2;;i6*L-::::. 5 

~1t'II'IAX=2 
IF (L E(l. 1) 111'lt'IAX=1 
DO 3 021 t'H'I"J., t'II'H'IA:~ 


TEI'IP3"·TnlPl-(,. 027305*t'1t'1 

TEHP4=TEI'IP:?+I'II '1 

DO 302(1 N:=.:i .. 8 


X=TEt'lP3+f1, (u2(; 175*N 

TEt'IF'5=TE~IP4 -2*N 
TnlP5=AE: ::: (TEt'IP5) +0. 7 
I NDJ ", 1tn (TnlP5) -j.. 68 

TEfo1P6: ~ 16:t:K-:~. 5 
t11'IAX=2 
IF(K. EO. 1)t'II 'IA )~=1 

DO }.tilS t'I=:1., t'111AX 
TEi'lP'?~TEt'1P5+1!.i. 0254*t'l 
TEt'IF'S=THIPF.+t'l 

'T'=l Et'lP7-0. 003175,q·U·~ 

TEt'IP9=TEt'IP8-2*t,t'l 
THIP9= AF.::;; <TEI'IP9) - (1. 3 
I flu?= W[>!.+56*HIT <TEt'IP9) 

2;(1. 0~.i(1Ij7"':';': 

J.F( I. EQ. ~~)Z:;(:'I. ~~H:J:;'::~464 

JF ( I . El:), ::::0 Z;:'(l. (K197'n2E: 
IF( 1. EO. 4 ):<:::6. f10f.7~;64 
I NDEX= JND2 + 3::1.]' E;-+: I 
TF..P1P9=(~ . ~~1~1 3.1 ,?~~I 

CALL INFLCF (~:J 'T' ,' Z .. O. l:":.i(11.9 t1~J TEt'1F'9, (1, 

CFEDTU(INuE~ ) ~COEFF 

3016 CONTINUE 
30j7 CONTINUE 
3:01:::: cm·n JNUE 
3019 CONTINUE 
?:~1:~';'1 .CONT JNUE 
3:02:1. cOI·n I NUF 
3,,:<::,: COtH I flUE 

I·U<ITE(6.,3H10) 

~'lF~ JTF..( 6, }(="H)(1) '~CFEDTU< 


I-lRITE(J2) [:EF[)TlJ 
END FIL.E 12 

c 
C AI ..L E.linE5 
c 
C ":TART NEXT 
c: CFTI..II S(:> 
c 

ON 5URPOF:T 

01'1 ~:lIPPO":T 

1 )., J::::2.. 15512J ~::S5) 

, 

(1, TEt'1F'9" COEFF) 

STRllC:TI.JF;E/FI U'I T miD U COI-IF'L.ETED, TOTAL CEEC>TU()=15512 

5TF:UCTl.IF;E/FI U '1 T At·m U ot-I HlTEF:5ECTlON SOUAF;E5. 
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I NDi;:;3.*1<-6;;~0 
t-ltHN=1. 

IF(K. ER :1)I'1tHN=2 .
,. 
[,0 312127 t'l ~t'lI'II N, 3 

X=TENPl+0. t1273:05*t'1 
I ND2= I N[):1+~1 

DO 3£126 L;:;::L 4 
TEt1P2=(1. 121292:1*L- (1. 0121254 
TENP~~=i6:+:L-8. 5 
NNI'lA~~=~: 


IF(L. EQ. :1)NNt'lA>(~:1 


DO . 3<:125 NN=l., t'lNt'lA:~ 


TEI'IP4=TEt'lF'2-'3. 02(,".O~h'NN 


TEI'lP5=TEt'IP3 +NN 

DO 2'(1;<4 N=L 8 


'r'=TEt'1F'4+(,. (,(13:175*t·l 
TEt'lP6=TEI'lP5-2*~l 
TEI'1P6"AE:S (TEr'IP6 ) -0. ,. ,
I t'lD3= I t·l[>2+:i :1.*' I NT (TEI'1F'6) 

DO =:"2:;: I =L 4 


2::::0. £1 

IF (, I. EQ. 2) z:.::(,. 01);:::9464 

IF(I . EO. 3)2=0 . 0097028 
IF(l . EQ. 4> Z;::; t3. ~10t.7564 
INDE~:=IN[)3+616* I 
TEt-1P7=0. 001.9'~5 
CALL HlFLCF( X, y, Z, TEI'IP7, TEI'lP7., O. (1031.(,5., TEI'1P7, COEFF) 
CFTUIS(INDEX)=COEFF 

3~Z,23 COHIT I NUE 
3024 Cor-fn NUf; 

31325 CONTINUE 

31326 cOin I NUE 

3"';~7 COI-n I HUE 

3 ..,2(0: COt-n I NUE 


I·n;~ I TE <6 .. :dCK1) 

1'~RITE (tSJ ::',00() (CFTUIS( I ) ., I::::~L 2464.> 41) 

l,jF:ITE<:t? ) CFTUIS 

EN[:' F lI..E c1.~: 


c 
C AL SUPPi)fH STF.:UCTI..IRE/F IU'1 T ANt:' U Ot'l nHEF.:5ECT ION SQUAF:F5. COI'IPLETED, 
C TOTAL CFTUIS": ) ::;;~::~464 

C 
C AU .. INFLUENCE COEFFICIENTS CALCUI_ATEr). TOTAL t'lUr'1E:EF;= :13;:71j:1 
- 1f100 FOF.:l'IHT<:tl(;2~: .. EtO. :::n-,. 

3 1(H:J FOF.:I·IHT(·' (~·') "NEH nATA ~~:E T'- ,"") 

EN[' 
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SUBROUTINE INFLCF(K, 'I, Z, A., 8., 5, T., COEFF ) 
THIP2=Z*Z 
TEI'lP:1=><*X+'T'*'r'+ TEI'lP2 
·IF(TEI'IP:i. OT. ". :16E-:»00 TO :1004 
II'1A:"; '~:if1 

_T~IA)<:=:10 

KI'lA>:~:10 
SIJI'l=(;. (; 

IF(A. LT. 0. :1E-2) H1AX=:1 

IF(8. LT. 0. lE-2) ,JI'1A)<=i. 

IF(T. LT. 0. lE-2H;J'IAi;=i 

TH1P8=T 

TEi'lP9:;:;0. 0 
IF(S, GT. 0. :1E-2)GO TO :1000 

TEI1F'8;(1. (1 . 

TH1P9=T 


1.000 	TEI'lF':1.:;'Y+(1. 55*8-(1. 5*05 
TEt'1P 3:::::X:+(1. 55*A-0. 55*TEt'lP8+(1, 5 :+:TEt'lP9 
DO i0eG K'~L n'IA:' : 


THIF'4=TEI'IF'3+(1, H 'K*TEI'1F'8 

[)(I :1'302 1=:1., HIA>-: 


TEMP5=(TEMP4-0. :1*A*I ) 
[)O V3f:H, .J=1. .. ..Tt'IA ;:':: 

TEI'IF'6=TEI'1F':1-0. l.*E:*J 

TEI'1F'?=TEI'1F'6*TEHF'6+TEI'IF'5*'TH1F'5+TEI'IP;e: 

P:1=SOPT (TEI'II''?) 

TEI'lP6=Tf'I'IP6+:; 

TEI'lF'?=TEMP5-TEI'lP9 

TEI'IF'? = TEi'IP'? *' T E I'IF'? + TEI'IF'6 *' T Ei'IP6+ TEI'IF'2 

R2:-c.SC!F.:T <TEHF'7' ) 
TEt-tF'?=5+ TEI'IF'9 

TEI'IP6= 0:: Pi.+F:2+TI':r'lf?) ,..' 0:: F:J.+P ,'~-TEi'IF'?) 

SUI"l::: SUI"'l+ALOCj':: TEt'IF';) 

J.0'3:1 COIH I NUE 
:10':1~' COIH 11'~UE 
J.003 	COIH I NUE 

TEI'lF'::::;;;S 
IF(~'. 	 LT. O. lE-2>THIP8=T 

GO TO 1[103 
:1004 	 TEt-tPl=5QPT(TEMP:1 ) 

COEFF::o:O. !::9t: ~:;' 7EJ. O.···'TEI )jP1 

j.(j05 	F.:ETUF.:N 
HlD 
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A.2 	 PROGRAM P5072SGF TO DETERMINE SENSOR SIGNALS DUE TO CHARGED PARTICLES 
AND RESULTING ELECTRONICS RESPONSE 

A. 2.1 Summary 

This program uses the particle path characteristics calculated by 

program P5072CHG to generate sensor signals for selected particles and then 

determines the response of the electronics to these signals. The particle 

parameters of mass and charge are selected either by input card or by a ran 

dom number generator. The output from the electronics model is stored on 

tape for future analysis and may be plotted, if desired, by selecting the 

proper code on an input card. 

A.2.2 Description 

A.2.2.1 Determination of Velocity 

The starting velocity is one of the parameters supplied by input 

card . The new velocity of the particle at the end of each incremental step 

is determined from the new particle energy and the particle mass, using th e 

relationship that energy equals half the product of mass and velocity squared . 

The new energy is determined by subtracting from the starting energy the work 

done in traversing the step distance. The work done is calculated f rom the 

potentials . Program P5072CHG provides two potentials at each step. One is 

the potential due to the applied potentials EPOT(J) and the other is the po

tential, per unit charge, due to the particle charge CPOT(J). The work done 

between two points is equivalent to the product of the potenti al difference 

between the points and the charge . Thus, the work done i s determined from 
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Q*EPOT(J) + Q*Q*CPOT(J) calculated for the two steps, J and (J-l) . The time 

taken for the step is determined from the average velocity over the step and 

its distance. 

A.2.2.2 Determination of Grid and Film Currents 

The currents are equivalent to the time rate of change of charge. 

Program P5072CHG provides the total charge on each film and collector grid 

element at each step. The current is found from the difference in charge at 

the beginning and end of the step, divided by the time interval , calculated 

above . 

A.2.2.3 Film and Grid 1D Thresholds 

The two systems are identical except for signal polarity, so only 

the grid 1D will be described. The input to the linear amplifier after the 

input circuit is calculated for each collector grid strip using the ramp 

function response equations arrived at by Laplace transform. The input to a 

threshold detector is the sum of the ampl ified signal from the impacted fil m 

plus the factored inputs from the other films applied as analog inhibit sig 

na ls. 

The time to reach threshold is determined by performing a li near 

interpolation between the present and most recent steps. Thresholds at other 

collector grids are only permitted if they occur within 0.2 microsec of the 

first rD . 

The time of the first 1D, either film or grid, is used as the start 

time for the PHA measurement in the electronics subrout ine LES. 
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A.2.2.4 PHA Amplifier Signals 

The inputs to the four film amplifiers are summed to be used as 

inputs for subroutine LES . To save computing time, data points are not ac

cumulated until the input reaches one-tenth of the input threshold level. 

A.2.2.5 Program Flow 

The first input card is read to retrieve the parameters which select 

the various options. The number of particles to be analyzed, the velocity of 

the particles, the mass and charge, if random numbers are not used, the num

ber of the input data set for path data, and the number of the output data set 

and codes for printout selections are retrieved from this card . The second 

card gives plot axes dimension information. 

The first step is to define the physical stopping point within the 

sensor as either the film or east sensor shield followed by the initializati on 

and setup of the CalComp plotter . This setup can be bypassed if no plotting 

is desired . Next, the particle path data are read in from tape as the potentials 

and charges at each particle position, plus a header record which defi nes t he impact 

pos-ition on the sensor relative to the center and the total number of data points. 

If random particles are to be selected, the first mass and charge 

values are calculated. The random number generator scales the values deve

loped so that they fall within a range specified by the axes dimension infor

mation given on the second input card. All random numbers generated are used 

to save computing time over the method which uses all numbers for deriving 

masses and charges and then rejects those which do not fit the problem . The 
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variables are initialized, and the particle position at which measurable sig

nals can be detected is then determined for use as the starting pOint for the 

remaining calculations. The steps start at 10 meters from the sensor and step 

in rapidly until either the signal reaches one-tenth of the threshold of a 

collector grid or film circuit or a point 0.4 centimeter from the suppressor 

grid is reached. This is done to give a starting point for the potential 

measurements and the calculations of work done on the particle, since absolute 

potentials are measured relative to infinity or a point of zero potential. 

The sensor currents at this position are written out if the selection 

code demands them, followed by the calculations of work done and the magnitude 

of the remaining particle energy . Providing that the remaining energy is posi

tive, the new velocity and the time increment are determined, followed by a 

calculation of the new film and collector grid currents. 

The film and collector grid threshold ID status is then determined 

together with the value of the PHA amplifier input signal. 

This sequence is continued until all particle positions have been 

analyzed or the remaining energy reaches zero, indicating that the sensor 

forces have stopped the particle. 

When the sequence is complete and if a film ID has occurred alone , 

before a collector ID or less than 1 msec after a collector grid ID, the data 

are passed to subroutine LES, which calculates the electronics response. 

The results of the electronics analysis, namely the PHA, film and 

collector grid ID and accumulator counts, together with the particle charge, 

mass, and velocity are stored for future analysis and, if required . the points 

are plotted. 
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The program then returns to the start to read the next selection . 

A.2.2.6 	 Subroutine lES 

Section 3.2 .1.2 describes the operation of the simple model of the 

electronics. The modeling is accomplished in subroutine lES. 

The program uses the data points passed to it by dummy arguments 

and similarly returns values for the PHA count and accumulator count. 

The output signal from the sensor is a pulse whose length and ampli

tude are determined from the path characteristics and particle characteristics 

in the MAIN program of P5072SGF. The signal is in the form of discrete ampli

tudes at discrete times . This subroutine treats the signal as a series of ramp 

functions by developing straight-line equations for the signal between adjacent 

values. 

The program then evaluates the slope of the ramps to determine the 

status of the two switches. The result of this evaluation determines which of 

three subroutines will be used to calculate the value of the output signal . 

The subroutines called are COND 1, COND 2, and COND 3, which calculate the 

responses using predetermined equations that were arrived at by using the 

laplace transform technique . A fourth subroutine, CVOlT, is used to calculate 

the voltage~ across the capacitors at the end of each step, as these are re 

quired as initial conditions for the next ramp function. 

A.2.3 Method of Use 

All references to Job Control Cards (JCl) are for the IBM-370 system. 
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Operation of the program requires a minimum of two input cards, plus 

one data tape produced by P5072CHG giving particle path data for the path and 

sensor to be analyzed. The minimum input allows, on the one path, either: 

(1) analysis of one particle with its mass, charge, and velocity selected by 

input card, or (2) analysis of any number of randomly selected particles, all 

at one selected velocity, up to a maximum of 999 particles. The results will 

be printed and optionally plotted. If more than one particle is desired in (1), 

different random numbers in (2), or different velocities or different paths 

are desired, then additional sets of cards must be added with the new codes 

and the appropriate path data sets must be available on tape. 

The information required on the cards is as follows: 

Card 1 

Column Reguirements 

1-3 A number from 1 to 999, format 13, representing the number of 

particles to be generated. If discrete particles are selected , 

the value should be 001. 

4-6 A number, format 13, which determines the rate at which the 

element charge values will be written out, e.g., if the value is 5, 

every 5th step will be printed out during analysis. 

7-13 A number representing the particle/s initial velocity, Format F7 .2. 

14-23 Not used. 

24-29 An odd number used to start the random number generator, Format 

16. 
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Card 1 (Cont.) 

Column Requirements 

30-32 The number of the particle, e.g., 5, for the 5th particle of 

the total set of random particles generated for which the charge 

data are desired. If zero, all particle data will be selected on 

the basis of the number in columns 4 through 6. 

33-42 The particle charge, format E10.4. If random numbers are selected, 

this value may be blank. 

43-52 The particle mass, format E10.4. If random numbers are selected , 

this value may be blank . 

53-55 A number which if greater than 10 will cause random particles to 

be produced and a plot of the results generated. If greater than 

1 but less than 10, random particles will be generated. If less 

than I, discrete values must be put in columns 33 through 52. 

56-58 The input data set number which matches the JCL card , e .g., 

FT12F001. 

59-61 The output data set number. 22 and 25 must be used for shielded 

film data sets . 

Card 2 

Card 2 provides information required by the CalComp plotter to set up 

the axes and by the random number generator to set up mass and charge values . 

The axes charge and mass information is developed as follows, with references 

being made to the following figure. 
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QRG 
-QMN 

WRG 
Log Q 

QFR 
WFR Log M WMN 

Consider the charge values: because of the range of values , the logar

ithm of the charge is plotted on a log scale. The distance along the y-ax is i s 

given by QCON*log (log Q) where QCON is a constant and Q is the charge. 

The random number generator develops numbers between 0 and 1 .0. The 

value of 0.5 is subtracted to give a range of -0 . 5 to +0 . 5. which is then 

multiplied by QRG. the desired range of log Qvalues . We now have the cor

rect range centered about the origin. The mean value of the desired range, 

QMN, in inches from the origin, is added to the generated value to place 

the range in the required area . The value obtained (y) is the position along 

the log Qaxis. in inches, of the desired log Q. 
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Therefore, scale value = exp (y/QCON). 

To obtain log Q, we now multiply by the scale factor, QFR, then 


Q = exp (log Q). 


An identical procedure is followed for the mass M. 

The values required by Card 2 are: 

Column 	 Requirement 

1-4 	 QRG, range in inches of required log Q values on the plot (Format 

F4. 2). 

5-8 	 QMN, mid-point of range in inches from origin (Format F4.2). 

9-16 	 QFR, scale factor (value of log Q axis at origin), ignore any 

minus sign (Format E8 .2). 

17-26 QCON, axis constant for size of axes to be plotted (Format F10 .B ), 

i.e., axis length for one cycle in inches (CYC) = QCON* In 10. 

27-30 WRG 

31-34 WMN All the same as the equivalent log Q definitions, for 
log M. 

35-42 WFR 

43-52 	 WCON 

53-56 AXLEQ length of the log Q-axis in inches (Format F4.2). 

57-60 AXLEM length of the log M axis in inches (Format F4 .2 ). 

If a plot is not required, a card must be submitted but it may 

be blank. 
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A.2.4 	 Flow Charts and Program Listings 

A flow chart for program P5072SGF is shown in Figure A-2. 

Program listings are provided for program P5072SGF and subroutines 

LES, CONDl, COND2, COND3, and CVOLT on pages A-67 through A-77. 
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P5072SGF 
L: 

C 
C t'~F IS l;ATA SET REF. NUt'1E:ER FOF: PAF:TICLE F'ATH [)ATA 
C N[)OUT IS [)ATA SET FEF, NUNBEF: FOF: OUTPUT [)ATA SETS AS FOLLm,lS 
C PO". IT I ","E CHARGE UP 8. EliST NOF:t1AL PATH 2:0 
C ~,EST SENSOR ~~:1 

C EAST SH I ELDED FI U'1 2:2 
C ['~EGATl VE CHARGE : UP /; EAST NOF:t'1AL F'ATH 2:3 
C l,lEST SENSOR ,:4 
C EAST SH I EL[)ED FI U'1 25 
C [·lOTE: REF, NOS, 22 /; 2:5 11UST 8E USED FOR SHIELC>ED FIU'1 DATA SETS 
C 
C 

[)J.t'lEI'·~SIOt-J DATA( 2 .. :L0f,(1)~ IE:UF(JOrZ1(:1)} BL.ANK(:~:) ., CC ( 4 .. ~:i(10) ., CF(4, 5(n3) 
DIMFNSION 18(4), IFM(4),C1G (4),C2G( 4), C1F(4),C2F(4 ),VCG( 4),VCF(4) 
DJ"IFt'.S JON VIDG(4 ), TTt'lF(4) .. Tlt'1G(4) .. VR:tF(.:.I ) .. ',.,' P2 F ( 7) ,. VR:t fl(4), 'v'R2C)( ;~~) 
[:OJt'lEt'~SION 'v'I[,F('1 ) .. CF'OT(50(1) .. EF'OT(SO(1), ()lST(~3(1(:l) 
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REAL 1'1 
INTEGER OUT 

600 REA[:O(S .. 6(1(10.. f r-W:::5(10(~I)NUt'1.. OUT.- VEL~ ot'IA><J IX., IPNUt'l .. 0,. 1"1, KODE, NFl NOOUT 
REFIDeS.. 6(10)G!PC:i, C!t,lt·t. C!Ff;~_. G!CON.. I·~G .. ~Jt'lt'L i·~FF.: .• l·JCON.• A::<:LE~~~ A;:'-~LEf'1 

~~RITE "', 602;01) ORG .. Woll·j, OFR.. OCON: !·lPG, !·l~1t·l .. I<FR, l·leON.. A:' :LEC!.. A~~LEI'I 
SHLD:::"(1. (1 

IF(t'~DOUT_ EO. 22)SHL[)=5. 4864E-]: 

IF(N[:O()UT. EO. 25)SHLD=5. 4864E- 3 

IF (KODE. LT. 1(1) 130 TO 6~j3 

C DEFINE PLOT A~";ES f!, TITLE 
CALL PLOTS( I BUF.. 1 ~3~~H?1 .. 6) 
CALL F:LOT(:1.. ~3., :L 0 .. -3) 
C'T'C~::. }(1 ~?"59:t:I,JCON 

DTV :::~:1..""C""C 


CALL. LGA::-aS(0. (1 .• 0 . 121 .. 6H-Lt·~ t·t. -6, R>::LEt'l, (1, ttJ l·WF:, DTV) 

C'T'C:::.:2. 3:0259:t:OCON 

DTV::.::1./CI.y'C 

CALL LGAXI::::(0. 0., O. 0,. 6H-U-J C~ ., 6 .. A><L EC!.. :7.'0. ,OFF.: .. DT\·') 

'T'A>::~A r~ LEC!+I~', ~3 


CAl_l_ SYMBOL(0, 5~YA~J, 14~15HVEI_OCITY (MIS) ~0. 0~15) 


CALL NUM8ER(999. ~999, I , 14.. VEl.,1 0 , 0.-1) 

C 	 FINISH AXES DEFINITION 
c 
C F'AF:T1 CLE F'ATH CHAF:ACTEF: I STJ C5.: 

6',,:;: 	 F:EI·jJ. ,,·m t·lF 

FFA[) 0:: IlF::O ~(. ',' ., NPTS.. F:L.At·U( 

~jRITE(6" 6Cj :~: (I)t.."EL. " :--::.. 'T',. NF'T:::". 1::(, NF .. NOOUT 


READ(~JF)DJST(f()~EPOT(K)/CPOT(K), (CC(L.K).L=1.4), (CFCL,K).L=i.4) 
6(~6 C:Ot'H I NUE 
609 DO ~1 () (-:iO f:~F':.:: :t. ., N!..li'l 

I'~F.: I TE <f~. 60:7::5::0 Kf-:' 
JF(KODE. Ll·, l)GO TO 625 


6:1171 j ',,1::.' 1 ; ::;+:t:.:::;:)~:9 


IF(IY)615.6:l6.6:1.6 

61~ IY=IY+2147483647+1 

6J.t:; IT'FI_'··:1. 'T' 


YFL.~YF1.*, 4656613E-09 

'T'FI ..:::" 'T'FL-·O. ~5 


F.:ANi)G~ ''-:; 'TI FL. *C!P [,-1" 01 '1t·J 

os""I:::E;~P (PANI)O ...··C!CON) 

C~\" t~ 1... :-'·0 :~:\ht: .:: -·(.iFF:::O 


IF':: JY)619.62A.620 
E: :19 	 J IT' :·; I 'TI+:?::t4 (:'4:~:~:::f.;4'?+1 
6;~:[' ',-'FL::.:·I'T' 


""Ft_ . :": 'Tlr'L. '~:, 46~:if,6:l.:~F-09 


I ;?>: I 'TI 

IT'F L.:...·· ITIFL -(:1. 5 

E:erl·.II·:'I··!·· ','f·I.. ·t·!·WCiHll··II··l 

t ,J~-,"/:~" F:· ~ ;:::· I.:FANDI'1 .... I,K:(Jt·J) 

1'~""'H\ .: ··l ,t:..~ \,,':t: (·- ~'It-' F.::-" 

t ' l:; ,~:,;":P ': j,I\o'fil .) 
C nJ'i T ]f"! J .',":1'1' HI\·l 

6:~<1 	 T II'IF: (.j . (.) 


I··H'-I c. CI 

t·II'.. · .1 

I·W 11''' ' 0 

\'.j(, Jr.,· 0 

t-H .IC{T ~ SI 9:::\ 

t·JI)F T~ ·9:::.. 9 

'.,.'r:1 :1: \·'FL. 

\ p . f·, 


[,:d:-) ./ell?! I : -:1.. ':1 
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I Ff'l( 1)=0 
IG( 1)=(1 


CiGO)~O. 0 

CiF( 1)=0.0 

VCi:-H I ) =0. 0 

VCF( I )=(1, 0 

VIDG(I)=O,0 

VIOF(I)=0. ~3 


C2G( I ):':(1: (1 


C2F( I) ;=:0 . 0 

700 	COr-H I NUE 

ENF~G~' =: O . 5:t:I'1:t:VEL*VEL 
C [)ETEF:I'IHIE STAF:TINCi CONDITIONS 

DCJ 726 J::.::2 .. :1.2 
JF(OISTeJ), LE. 1. 3:69E-~:;:)GO TO 73:0 
JJ'"J 
TrNC~( DIST(J-l)-DIST(J»/VEl_ 

C2'C,(K) = CH:(CC(K, J)-CC <K.. J-J.) )/Tl t·~C 


(;1.(; (I<) =C2G (K) 

C:?F (K):....:(H:(CF(K, .J ) -CF(K.. J-1) / T INC 

C:l F <K) :- ·C2F (K) 

IF(C2GO<) . LT. -(1. 4E-9. OF~. C~FO<). GT. (1 , 4E-9)GO TO 7 30 


7:0:5 COr-H I NUl" 

726 COI·JTINUF.: 

73fJ 	 PCn':l ~': C!*E POT':' .J·J-l >'+f.!:t:I):+:CPOT ( .JJ-:l) 
?~?'5 	 .J :: .JJ +t'~I) 


LF'o·I..P·c l . 

IF ( I PNUl'l EO. ('I) 00 TO 7:~:6 


IF 0:: KP. t·,IE. I F'j'JUI'I) C,O TO 7 3:::: 

736 	 I F ( Lf'. L.T. OUT)CiO TO ?};:: 

I·JF~r TE ( f. , 6040)C;;~GJ C2F) Tlt'lf::: .. OIST(,J-j_) 
73:t: 	 1F<f)IST("O. GT. SHLD)C:iO TO -;'3:9 


DATA(L J ;" oTlt'IF': 

DF-HA(2., J)=O. ( 1 


GO TO 2500 
~<1:9 	NI);;.-r·,!D+:l 

POT2 :"':[HEPOT( .J) +Q*Q*CPOT (.]) 
I~O":K~POT~'-F'OT:1 
~:Er' I '~EN": C;','-HOF:K 


IF(PEt'l GT. O. I?:I)CjO TO 74~'i 


740 IF(DJST(J). GE.. 67564E-2)GO TO 74~ 


GO TO ?~':~ 1~ ~1 

7 4:1. 	 TF..: r:oI :=:T C.T). GF. . 97~:I~;"~:E ·-;:-~ )G("1 TO '?42 

74~~ 	 I,JF.: I TE 0:: ~., .so/el:" J 

(:iel 1'('1 ~<! 1~'I(1 


7,:.1 ~) 	 ~/E I ;~: ~'- ;:::('I~: ·r <?:t ·PEt'I,.,·'t-'l:.1 

AVEI~: :: (""'E I ..1 + \"EL.:-~), '2 

TINe> (UJST(J-:l ) -D1 ST(.J» ....·HVF.L 

TJ t'IE~ T J I ' I F-~ + T !'I 'le 

VEl. :I.:·- '.,.'FL:<' 


C CAl CI.IUirF NEl,j GRI[, ;11'1[0 FIUI CUF.:F:ENTS 

f~G( 1( ) ~ Q* (CC( K,J)-CC(K/ J-1»/TJ NC 

c;::~ ': .<'.1 ', C!:t:(CF<K.. J)-CF(K.. ,J-:1.) )/T] nc 
:;::(11:1 CON T} tKIE 

SLP~(C2G(K)-C1G(K )!1' INC 


911'1'1 ~ '. ~-1. ~~; 't' F :;\ P 0:: - ;~~, ~~? :(? :::-~ ·;,-;O;~:l:~.E :~. :t; T J tK:) =-i': 0:: :2 . ;::::E5·i :C:1Ci <~< ::. + "/ CG ( .::::. ) 

::',1, 1 I'1."~ ,,~ 0:: :L -f::::<F' <-.;~:, ;~~?;:-~/ :? (' ??::n~3 "'T J 1'4 (, :.1 ):+: (:::: . •::-:: F~j:'<C:: 1.f3 (K:;' -4::;, 4*::::LP ! 

':", j Ii'! :':., ':, ?E~.'i:t<':~ \ 1):+:1' J 1',. (. 
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VR1G (f( >=SUt'1:l+5Utt2+5Ut'13 
5lH'14==0. 5:t:E::~P (-;,~. 272727273:E3*T J t·K; ):+: (2. 2E5*C:1.G (K:) -,;CG (K) ) 

SU~15:::;SLP*'48. '"'H:(1-EXP(-2. 272727273E3*TINC» 

V~:2G (K) :;SUf'14+5UN5 

C;[G (K) =[;2G (K :' 

,,"CG ( K) =VF~:1.G (K) - VR2G (K) 


10('0 	COt·IT HlUE 

IF(NO. LE. W)ClT+1.)GO TO :1.f.110 

IF(THIE. GT. TUII3(D+2E-7)GO TO 1100 


~010 	IF(I~GID. EQ, 4)GO TO 1100 

VF~2G<5) =VR~:-~G (:l.) 

VR.=?'G <6) :....:.VF:;?f~ 0:: 2) 

VF<:2G (7) =VF:2G (::) 

00 :1..100 K::;:j_~ 4 

IF(IG(K). EQ. 1)GO TO 1100 
VJ.O:.=1.5. ?~i*"/F~2C'i( K)-1. 47:+: (VR2G( K+1. )+'·:'R2G( K+2) +',,.'P?G (K + 3:) ) 
1.F('·/lD. LE. -. 1.2E-DGO TO H,50 
VJDG(K)~\)ID 

GO TO 1.10(1 
10'::'(1 	 IF (NO J D. GT. I::» GO TO 1.(160 


t·t[)GT=·ND 

1(;0( )=-=:1 
NGj()~l 

TJ r"IC:i( 1):;:( . 12E-i-VI [)G(.<) )*T1 NC/( V I [:t-V I OG( K» 

T1.1"1(;( 1 ) =T I He;( cl) + THIE-T I t·IC 

IF(NFID. OT. (1)(;0 TO 1.1.00 

T11'IJ[:O~TH1G(j ;. 

CiO TO 1.:1.(10 

1(16~~ 	 t·~,::, I [~ =-t·JG I D+J 

TJMG(NGID)~(. 12E-i-VIDG(.(»*1"INC/(VID-VIDG(K» 

TIMG(NGI[:o)gTIMG(NGI~)+TIHE-TINC 


IF(Tlt·IG(t·~I]If)-Tlt,tCi(l). LT . 2E-7) IG(K) ==1. 

11f~O cOt·n I NUE 


C FIU'1 If) 

no ;!!Z1[uj K:-:~L.:.1 

51 _F':.: (C:;~F (K)-C:1F(K) )/T 1. t',le 
SUI'11 ::" . (1 , ~:.: F.:.. :F' (-:~. Z?2727;~T':~E3*T INC):t:('2. ;;:E~*C:l F <1<) +VCF (K::O ) 
5Ut·t.:-~;;.. 0:: J--E>;P (-- ;? 27;;:~7:':'::727:?;F.::;:*T I tJC) ) *( 2. 2E~j :+: C1 F ( 1<) -4::: . q :i:SLP ) 
SlJN:s=2. 2E3:t"SLP*TINC 
'1R1F': f': ) ~SUt·l:1. +9..tt·12+".Ut·G 
51..11'14:::: (1 , ~) :tE~1:P (-2. 2727~~72 ~~3.F3 :t: T I NC ) * (;:. 2E~;:t;C1.F<K) -VCF 0: K) ) 
SI .. II·I ~:I:·- ::;LF'*·· ~t: . .::+:to (i-E>:;P( -2. 7?2~::-:;':~ ~;:02'( ?'; E3>t:T INC ) 
VF.: ~·~ F<K) ::..;SUt'14 +:=·ur"15 
C:1 F <K) :..:.C;'::F <k::O 
VC:F< K) :;..:.VF::t F (I::: >-'·:'R2F <I:~) 

2 01?jl~~ 	 cot·a I NUE 

1F': ND, ! .E. I"~DFT+1) (10 TO. ;,:~ ~~:l [1 


] FcrH1E. CiT. TIt'IF(l)-I<?E-"f' )(;(I TO ~~~:.lO~~1 


2010 	 IF(NF1·D. EQ. 4jGO TO 2100 

VF.:;~:'F":~) ::::'·/R.~:F .: :L.I 

I./R? F <. E:) c .',/P :::::F I.:;» 


DC) 2 :1.0(1 K~ · l.,~! 

IF ( IFH(t() . El'. J . ) CiO TO ;.).:lCH1 

v I ( .1:;'. - .I. !:i. -?~)*'·"' F.:~:·r;,..: t< ) +:1. . 4"? .,,0" <VH;;'F (.< +J.) +Vk2F (t<+;~ ~I +··.·'I<?F (k+]: ') ) 


.TF ( Vll). 1.1-:- . -. :l.:~ E -- :l) f,O Te. ?(=1 ~;(' 


Vll 'F< J )::.·'·/ In 

C)(J T ';-I ;:;~: 1 r;I('i 

I':'~ (1!~~) 	 J!--="(t·U:· JD. (,1' . fl:. ( ;(' Tli 2(J6~J 

til .' ''''' - ND 

IFIH.I()' cci. 

t·1F JT' '- 1
T] I'IF (:1.)!:.:':. l:'?E --:1.- I',·'l PF': k) ):+:T 1 NC.-" <\.' J [<·- V I DF (K) ) 

-I 11'11' ( :1.) '~T II'H" O::L::O +T 1r'lE: - T J NC 

1~(t~GJD . GT . O)GO TO 2100 

TlIHr" ' f HIF' <:1. :., 
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(;0 TO 211',0 

2'360 	NF I D=NF W+1. 

TII1F(NF ID)=(. 1.2E-1.-1/ IDF(K) *TI "lC!(VID-V I DF (K» 

TH1F<NFW) =T I 1'1F': HF ID)+T HIE- T I HC 

IF(TII'1F (NF l[,)-TII1F(D. LT. 2E-7) IFI'IO()=1. 


2100 	CONTINUE 
C CALCULATE F'HA VALUES 

SVR1F=VF:1.F (1) +VR1F(2) +VR1F(3) +\lR1.F (<I) 

IF(N[)T. CiT. 1.)GO TO 2 :l50 
IF(SVR:tF. LT.. lE-3:)GO TO 735 
DATA(L l)~'THIE-TINC 


DATA(2, j,)=.". 0 

DATA(1,2)=THIE 


.[JATA(212)=SVR1F 

NDT=2 

GO TO 735 


215121 t'JDT=NDT +:1. 

DATA(1, NDT>=THIE 

OATA (2.NDT)==SVR:1.F 

GO TO 735 


;~30(" 	 IF(NFID. EO. t1)GO TO 27(10 

IF(NCllD . EQ. (1)GO TO 25:t0 

IF(TH1C;( :t )+. :.tE-2. l.T. TH1F(1))GO TO 27€t0 


2510 ETUIF=THIW+. 1E-2 

300(' CALL LES(DATA., NDT, ETHIE, OUT, ,p, IPI·lUI'I, '·WHA., l·lACC) 


1FO(OOE. LT. :V3)GO TO 3:5t)0 

C PREPARE TO I"LOT PHA VALUE 

PHA=NPHA 
C PLOT '...'AI..l.IE 

CALL S'T't'l f:!OL (F~ANDN, F.:ANDGt.. 0 :1... 7~\, O. 0J -1) 
CALL NUt'1E:ER(999. ,,999. I. ar, F'HA.. 0.0.• -:1) 
IF(NACC. LT. 2)GO TO 15(}0 
CALL S'T't'180L (9:~9 . 999. O:L 1 2 51 (i, 0 .. -1)J 	 J • 

2700 I·JF.:I TE': E:.. 7f1f10) 

::::~~.5(10 AO;::AF:::; (17~) 


AOL:::ALOG( An) 

AI'IL~AL(lC, (I·'t) 
IGTOT~ JG(1) + IG(2)*2+IG(3)*4+JG(4)*8 

IFT(lTM IFM(1.) +IFM (2)*2+IFM(3 )*4+IFM(~)*8 

1'lF'ITE q ·l[ICII..IT:;' VEL., GI., I't., I GTOT., I FlOT., NF'Hf1., 1'I>'Iee 

j..fF~ITE(6 .. 7fHJ)AG!L, Al'lL 
4,)00 	CCitH I 1-l1iE 


I FO:::O[')F.: . LT. :t ~~1)no TO 45(1121 

CALL S"T'11E:OI .C~ft..' 1?1. 121 ... 14, :LL O. 0 , -1) 

CfiI.J.. S'r't'·!801.. C~O.• J.t2I.•. J.4.. Lt. ~~. ~). -2) 

CALL PLOT(22. ,-1. • - 3) 


4 ~jC::J fl 	 GO TO 60r!:1 
Sr,f11:"="1 	cot·n I Nl lF. 


IFO:~O[:I E. LT. l~)G[I TO 5:t(:lO 

CALL Pl.OT(0.• 0 .• 999) 


~i:H~r·' cOI··n I NUE 

6(t(·';(; F(i~U"IAT(~·~I::~ .. F7. 2 .. E:U::t. 4., 16. L~:., ?E10. 4 . 3I~~ ) 


601() FCtF.:I'lAl· (;;'~(2F4. 2 .. E::::. 2 .. F:l0. :'=:D .• :?F4. 2) 

6(1:"?O FOF~I'1F(r(j)~ .. ;:~ (2F5. 2. E8. 2 .. F:l:t. B). 2F ~. 2) 

6t130 FnF:t'lAT'.:~: :., "" ·/ELOCI T'Tl :;c; •.••' E:UO). 4.• 2:~~..... >~ OF.:D = .... Ft::. 1. 2~~,. """ OFj) =: .' .• FS. 


23://~ :'::•.-NO. OF ~,TF.F'::; ::;; ..,} 14., :;:::-< ., " PF!t,H)U ::: ", I 6. 2~<. ... PATH DATH SET ;:::; " . 
:~: I?, ,.' OI,JT~7.· i...l"f OATf'1 SF::T :.:~ ". I ~;;::o 

f: t?(-:.!:; 	 FOF:I"!AT(' f'·~ . "'f-'HElIC! E NUt'It;Ef;.: ," ., c~:/ ...·') 
I~:~:: I .'HI FO;:.::t"I Ffr <~,:: .. ·'ClIf.::KEt·n : (lF~H)j" :... ... , F~:, ,"? .• 4~<, "' CiRID :~~ = ... , E8, 2 , 4:.c: , " GRID::;: = ... 

::::, F f: . ? , ·t:· ~· " rif: lr,4 ~- ... .. Ff:. 2//: l ~<~ .. ··i-=" ru·u . . " , E,=:. .~' ., 4 ~~, " Fll t'I::-~ ..:: "' , E:::: . ?, 4 
3>";. '· f"1I1·1 .~ :; .... FR. ;~'., 'C':. ' 1': ]1 t·I.\ .' , t-- ::;. 2 • .:1i{. "' T1HF :..: ... , r~~. j, 4~L "' C'I~:,T 
..~.' . , F9, :"~") 

1'\(-1 ': '(1 l: f \kt· IF1 T<~. :;: " : " "'PH!;;;'I J("l r~; ~'::TCt!=-· :~: F:) · F("lkl :' F' ) I.. ~I fiT :=:1' LI:'"" :P< :" l :::~..,·" :.l 


t-: ~.;l t·,(:1 F(lI~I'Ii":ll (~"t::~., "' I;'fil~~'l J C: I F .c:: ' r rIF~:: PI-I : I IPI:: I..lF: J I " t"T S"i I" .F'·' .. ;.: : .;" 1. J /::' 


Sl."OPS f::FY(.IPE :~,UF'F'RES~:()I '~ liT STFP ".· .> ~ : . r ::::. ...··:.· 
6('1,:::(.'1 F(jF~ I·I AT(~' ~: .. "·(:Hfi~:(iF. ::..: ..... F9. ~1 J '" 1·1t1 ~:~: ~ / " F.9. ? .. .' GRll~ Jl) :~ .' ., ··ll~:: .. · Flt. 

~-il'l l"D :.:. ",,'j.I;~'/) 


~· :'C'h"lt:' 1 FCIF:i'lHT (,'1.::." S J (It·H:I1 .. [ ':F.L CLio! HlkF:::,HOLL' .',1) 


"(,('(' j ('1 F( IF"'lHT (~~~ :., .' l .O() (..! ;:. . ..' 1 17:9. 3: .. ~~,:, ,:, .' L.OG t'l :;:'. "' . c.:::, , ~?: /) 
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SUE;F:OUTH~E LE5 WRTR.. M), ETH1L OUT.. 1(, IPI1UI·1.. IWHR·.. NRCC) 

C 


. C 	 F.:EVI 5F.:D J5 DEC 1975 
C 

DIMFNSI0N DATA(2.1000) 
COt'1I'1ot-A VCI., I" .'(::t.. \/C4 .. 1,/C5,. ~/CS. Te1 .. TC2, TC3. T(:4, Tes .. TC6. VRLl. VAL2. :,.,:, SLP 
nnEGEf;: "~"rlf': .. OUT 
VF.::t :. -0. (~ 

VF.:::.::'-:(1, (1 
\,'P:;<:2:;.cti. 0 
'./R~=l2i. £1 
VF.:J2 ;;.:O. (1 

VF.:9=-' ~?1. ~:::1 

SI·jRf';·" '1 
IVP9=;::: 
t·~RCC:.;.(' 

vc I :":: ~::1. (1 


VC:1:.. : ~7:I. (I 


VC4::..:1Z1, ~'1 


1·/C~5 :;'n. (1 


..... c:~: ::;:o. (1 


TC1~ . 	 454,54 ,5~54~E4 

T(:2 ==. :~~:"jO:1.'''i 0056E4 

TC3~. 494804552?F5 

TC4~-. :1. O~",::~':~:f;~:'643Es 


TC~) :-.:: . 	 2:l9~'·;.?::.::6:t:.~F~3 

TC6:',: , ~?::::.(1,::::J:~:~:I·:"i 

J:...., f~ 

I'WHH='(j 
T J l'lc:"I>fHH": :t.. N[» 
KOUIH " I·'I) 
l .·=liI':'+j 

DO ::::0;::'0 J .:-·:L. :1..000 


•' JFCrH1f:4 

CiF. ETH!E)GO TO ~~~t:12~:i 

T J I'W"T HIF+2E-6 

t:::OI. j! .~ T:.: f:::0 I..J 1\!l' +:l 

[:'HTA<::I .. I ::. , :rHIE 


;?O?O conT I NUr-' 

;:::~~12~i l yl-·JD+:1 


IF(f(OI..lI··~T_ L.T. L)(;O TO ~:::~:f~:l1 


DO 2030 J~L~f(OUNT 


Ot1TA <2 .. r::o :;·"C1. (":I 


~?O?f:! 	 CONT I 1··~I..1F 
J. F 0:: f:::, "J[ . J. PNUI'1::' (]O TCI ?(~::::o 


IFo::nUT. (jT. ~.:;C\l?I>C;O TO ~:-~O::::f.1 


I,U;;::I TF 0:: f: .. ~'~:UWI::' 


;:;:0 ::::(1 r 1-,.1(,:: ' ,::: 

:::::J('1(;~ 	 IF,.:rr.lC. FI~!, KClUt·~"r+J >CiCi TO ;~::~:(WI 


T?· [ .'fm' l ,'1.· J IIC::::-

Tj '~I'HlFl 0:::1 .• I NC:--:1.::

VAl _:I.:- I"HTA (:=-:'" ] I"'H>-:t) 

\'AI ..:?: -'f".,f,Tf.1 (,:~:_, IN C :.1 


IW.. ·n.IC+:1. 

(': 


C CfiLCI.I!...FITF] I'-JPI..1T :=:L.,O\;'E (:~:I "P) 
c 

',-': Vt:tI ._ ?-\"I~:1I :t 
~~: 'f;=-::-T:t 

SI F'" "T' ... · · ;~ 


JF(:~:I ,Po I T. (1. FI)(:i(l TCI :::-1 t~:Cl 


c; 
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C CALCULATE CONG'ITION :1 VALUES 
C 
21~0 	CRLL CONEd. (VF.:321 VR:l, VR2, VH9, VR:12) 

CALL CVOLT (VR32.. VR:1, VR2.: VR9, VF~:12) 
KON[>~l 

GO Tf) 260(3 
C 
C POSITI"'.'E SLOPE · - CALCULATE S~·HTCH STATUS 
C 

VR1.:l:=!='·... PJ..;:.:: 
VF~:l32;;:VF.:?~: 

CALI. CONed. (',.·'RJ..:?~~~ .. VRlt1:1_J VR.I..(12, 1,.,'R:l.C19~, "/R:1:l;;::~) 
CALL CON02 ('·/R2f<2.. F;, C) 
j;~VF.::l ~: '·/F.::1(1:1-'·.·'Rl 

R'·fF~::.:::....r·/F.:2(12-\·'R2 

IF (F~VF.::L LE. F~":'F.:2)GO TO 217~1 

SI.AE:"SI·jAE:-:1 
GO TO 2:1.::::13 

2170 "."F.:2=~ " .·'Ri 
2J::::t;:, GO TO (2181,2181, 2i84, 2:l86), Sp~AE: 
2:1::::1 STOP :18J 
;~:t.:=:.:.1 IF ( VR:l ~~. EQ. O. 0) (iO TO 23:9f:.l 

VR"202· -· VF:~~ 


CALI_ COND2 (VP:'::(12 .. VR20S') t'/F:2:t?) 

CAI _L COND] (VR309,VR312) 

F:VF~~;:~· ',,·'F' 20~'2-VF:;~ 

R"'''F~:1.~;;::::; I'/R3::t2-\,IPJ'? 

IF(RVR2. GT. RVR12)GO TO 2390 
GO TO ;'~20C1 

2:t.:~:E; 1F <1".'F.::1. ;:2. EO. (1 , 0) GO TO ;~;290 

","F.::t::·:.;~:-- \·'F.::~2 

CAI _L CON[d. ("'~F::1~:2 .. VR:t0:L VF:H);::::" VR1~39., VF~:1i2) 


CALL CCII ·JD]: (VR?(}9 .. ',/f;~3j2) 


R'·."R:.:';...-'.,!F.:J02-VF:2 . 

F:VP:1 :?~·-''{'F~3:"i ;;::-\,'F~:12 


1F <RVR2. GT. P"/F~i2 ) (~O TO 2290 

(lei Tn ?i58 


C: 
2?(="l f, 	 C:RU_ cot·m:.::.' (\·'F-::2 ., VF:9., VF.: :l ;~) 

CFI1 I. c:or'·w':l (VF:~~?, '·/F.:L f1 .. F:, C) 
(":FII 1 C.'·/()L·r <\·'I·-::::';:? . 1./F::1.. .• '·IF:?.. \·' t~:9) '·/P:·1 ::~:.' 

I(CII'I '·-? 
fiCi '10 ::·-,t;=:oo 

?:::-~'·,o 11'::' ( HIe. EO. KOUr·H+j >(1(1 TO ;;;':':;::: (:)(1 

T ?::," r::'fn- '~1 0:: 1 .. INC:.o 
Tj.c-I:.oATH 0: :1.... J HC-:L) 
\·'F1I ~ :l :: -l)HT tl ,.: ~~., I NC-l) 
Vf1L?-· !"f1TF1 0:: ?, INC::O 
INC: , ; TN C+:l 
'T' ;': "/Al2-V~L:l 
r:: T2 -1:1. 
S LF" ·y ,'··:,: 

"/r-~ : I i:::' c '.... P:1 :~. 
'·/1'<1 : .;:~~· o NV~: .~~ 

CAl J 	 CONr.'.~: 0:: \·'R.: :'~l::;' .. H, B~t 
J F (~"" ·d 0:1. I ..F "/F:.~:'O.~··::' :::~ I·JH f-'.:· SI·IHf:::+:\ 
(,C' T .... ;:-:':'1f-:O 
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2290 	~: 1 ·1A8'=SI.AE:-2 

23tH:; 	CALL CONDi (VF.:32.. VRL VF~2 .• HJ 8) 

CALL CON[;:,c(VR9, ','F::t;,) 

CALL C',/OLT (VR32 .. VR1, VF:;-~J VR9) VR12) 

KOI'ID~} 


GO TO 26138 
2}50 	IF (me. EQ. KOLINT+:1.) GO TO 2:=:00 


T:1.~' C;ATA(:l, UK-i) 

T2~'DATA(L INC) 

\iAL:l~ [)ATA (2.. INC-i) 

VAl.;:~;::-;[:'ATA(2 .. INC) 

INC" ' INC+:1. 

~'~VAL2-'y'AL:t 
)<=T2-"[1 
SLp:-:: "r'/ :V: 
JF (SLP. GE. (1, t1)GO TO 2370 

'·/R202:::: ',,.'F:2 

Vf:;:j,1.2:;;VP12 

VF~13::;~ .::., ,·.,I F.:~;2 

CAL.L. CON[d (VP:l?;2 .. VF::U3L Vf;:::1.0~~, '",'F~ :t (19 .. VF::t:t2) 
CAI_L cOt,m~:.::('·/ F~ ? ~~1;;:~) 8 .. C) 
RVF.: i:,: "/F~:1. ~~l-"/F~::L 


R...·'R.2 :'· ',.,'F:2~~2- ..... R2 

IF(F:VIU. LE. r;:'·lR2)GO TO 2}60 

51·1A8~SI~A"'-1 
GO TO 237(1 

;~7:70 	 (,0 TO .: ?:3: :~:f:J . , 23:?5 .. 23::=:0, ;;-~3:7~S)" ~,l,JAB 

23:75 CHLL. COt·J[:o1. (VF:l~:2J Vf.~1f.11., \,'Fl()2, '·,·'F~l 0·3., "/F::Lt~:::) 

CALL Cot·~I) :?~ (A., Vf;:: J::t:::n 
IF ( './F::tO:L LE. ',/F(;:t?) GO TO 22: 7t: 
GO TO 2::::~(10 


2?7~~: SI·~A B: :· :; I 'JAE:+2 


GO TO 2:15(1 

CRU.. CON02 (" ,"F::~O ;:-~ .. R.. E:) 


CALI .. COt·H)} <A.. "/R::u..:~) 


IF (VR~~(.1;;~. L.E.. '·.,'F:::;;1:2 ) (30 TO 
,
GO TO ::::41)1) 
SI·1AF.:~SI·IAIH2 

GO T O ;"20(1 

21912:1 SI ,J AB= Sl.JAB-2 


c 
e Cf'II .CI..II ..ATE VALUES I.lt·I [)E ~: Cot·1[} IT ION 4 
c 

;;::,'1-0(, 	 CALL CCtt·),O:1..< ...·'R?:::::: .. VF~:l., A, R, C) 

Cfll .. l... C~X~!X~: (\·'R2 .. A, 8::0 

CA! _1_ COt·~f)~.':: ',.·'F~ :~., ...,'F.: :l::·~ ::' 


CAI ..L CVOLT (\·'F;32. .. '.,.'Rl .. \o'F.: :~:., ":'F~:~) VF:j_2 ) 

.<("INI) ~ -4 

GO Tn ~:F.0(1 


24 ~; 1~' 	 J F <r He. EO. KCIllt·n +:l) GO TO ::-~;:::I;' I O 


T:t" [;ATA<1 .. INC-:D 

·f?:·l.)f1 ·Tfl( :1.• INC:) 
VH I..:I.· · f)i'flfl 0: ;:~. J IW -·;t ;. 

Vf~iI ~:::::.. l)fi Tf:1 '.: 2 .. J NC> 

Hie,· J l'IC+ ;1 


:::: l F' ·"· 'T'.·.... : ~ 


'·/ F~.:·· (·l;:.· , \.'F:::;:

'·/ R:I J ;::''':: VF.:J2 

CAl _I. C(tl\!r:rJ. ('·.·'F: :L~::~:., ".,'F::1.0L "/F;::lO~::;: .. VF·~: J.(1:::) ., ',.·'~::Ll . ::;: > 
C~11 I.. (.:(11"-),1").:-:: 0:: \,'r..::::~~·C., ~l. F:) 
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CRLL CONC's( A, VR3 12) 
IF(VR101. LE. VR202)GO TO 2500 
IF(VR202. LE. VF312)GO TO 2475 
GO TO 2400 

2475 	S~jA8=SHR8+2 
GO TO 22~30 

2500 	SI'jAE:=SI,jA8+1 
IF (VR101. LE. VR312} GO TO 2550 
GO TO 2 3 f:t0 

2550 	SIolAB=SIolRB+2 
GO TO 2150 

2600 	 I F (I PNUlt EQ. (;:1) GO TO' 2601 
IF 0 (, I·IE. I PI·IUI,n GO TO 2603 

26~3 :l IF ('J-OUT)26 ~~i3J 2602.. 2602 
2602 .J::;I~~ 

GO TO 26(15 
2603 J;:-:.J+:l 
2605 IF(VF~9. l.E. - . j.E-'31>GO TO ~,620 

GO TO (2610,2750), IVR9 
261-13 PT~: ::.· T2 

IVR9=2 

TPHA=PT2-PTl 

1·IUI'l~TPHA/ . 4E-04 

NPHAo'NPHA+I·IUt'l 

GO TO 27~)0 


26:;:0 	 THIIC'=ETHlE-, 1.E-2 , 
IF ( T2. l_T. TIMIO ) GO TO 2750 
GO TO (2630, 2640)" JVR9 

263:13 	 IF( INC. LT. KOUNT+:l)(;O TO 27~:;0 

PT:;:"' T2 
TF'HR~F'T2-F'Tl 

I.UI'l --TF'HA/. 41':-04 

NF'HA"'I·IPHA+Nl.Il " 

GO TO ;;:::::.:1)(1 

2640 	P'T:l"' T:;: 
1 VF:9::=: j .. 
IF (HAec. EO. (1 )fWHR'··1. 
1·IRce> 1·IAce... :!. 

2?5C1 em TO (2100. ;: ;:~ ~it1, ~:!:~50., 2~~ ~in) J ~< CIt,~ Co 
:;:8017, CONT ) NUE 

3J£10 FOF.:I'lAT';: l:t:·.i:J "'T I t·lE.' I 1.4K. ,> VF:~:;;;: '" J :t4>~J ... VF:t ... " 16K• . "VR;~ .' J 14::<, ... VF:12" J 14X, " v 
:2F.:9·' .. :l.~·x, " Sl·JITCH A/F:"//) 

3:700 	FOFU1AT< ,.(1 ..... ~jX .. " F'HA :::;: ~' .. 1::<.16><.. ··· Accur'1ULATOF.: COUNT:::: " .. 13:) 
RETUEI-< 
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SUBROUTINE CON[)j.': VR32, VRL VR2, VF:9, VR12) 
c 
C REVISED 26 SEPT 1975 
C 

C0l"1t10N VC L VC1, VC4, VC5, VC8, TC1... TC2.. TC:]:, TC4.. TC5, TC6, VALl, VRL2, >=:, SLP 
F:EAL 1'IF:12, r'IR32 
nHEGER . VS1AE:.. \IS2AE: 
VS1A=: -10*VP3:2 . 
VF:32~; ( VAL1- VCl )"'E >~P<-TC1*X:'+SLP*<1- EXP (-TC1*X» /TC1 
VS:18,:,:-10*VR3:2 
VS1AB=1 
IF(ABS ( V51.Fl). LT. 5. 0)GO TO 21!:10 

VS:tA8=: 'v'S1A8+1 
2~30 	 IF(A8S( V51E:) , LT. 5 . (1)GO TO 400 

\/5:18=5 I GN (5. £I, '.lS1£:) 
VS:tA8 ::::: ",·'SlA8+2 

400 GO TO (500,600, 600,600),V51R8 
51)0 VF:1:.-:, 957:::(14:=:7E-2:+: ('.,Ie I -VAL1. ) :t:< TC:1*EXP (-TC1.*>~) - TC2:t:E~< F' (-TC:;:::-I<~) ) - . 957 

18t:1o::! E:7E- 2:+:SLF':t: (F.:XP (-TC2*~:) -E>O:P <- TC1 :t: '~) ) -'.,lC:1:t:E>::P <- TC2:t:::-I:) 
VR2:;:VR:1 
IF(VR;~ . LT. -5. rOI",'Ft:2;:::-5, 0 
IF ( VR~. GT. 5. e)VR2~5 . e 
VS::':: A ~-;:V F~:l2 

VR:t2;..:; VR~? 

VS2E::::.'·/F~ :t;:.:: 

VS2fiE: :.:.1 

V52~1 :~S I CjN':~5. ff ,. '·...S2A) 
V:;?AF.:::..: I...I:~,:~~:RE:+:1 

VS28~·S IGN(5. 0,V528) 
V52 RF.:;·· V:=;;;:'A8+ 2 

5~i l~) GO TO ( ~56 f') ~-:i7()., ~7t'! 5 7(1), VS:?A8 
360 VR ~7.I ~ (VC:~:* 3:, 3:F..: --8-\,IC4*6. t :E-6 >>t '=E(~p (-TC4*;>:) /6. ::::3:;'·E-6+(1. 99517*< 1.0;t:( \/C1

2 ',/RI :I.) ;+: <4. 4·568~71]: :::::'t:/.i ;tE>;:P 0:: - T(: :l :f; >~ ) - 3:. 4576;~909t: ·'t;E ~o:P( -TC;;-:>I<~ >+7 . 1~)1J: ::?E.:~-4* 

~:':E~":P (-T I."::4*;;<) )-J..0*:7.:LP* <. 9::::I?j ~'::; j, 667:::4E-· t1 ~~.;oj,:( :l--EXP (-TC1*:,:) - . 9:::749:::::;::7114E
4 0::~* (j. -E~~ F' ( - TC2*~ ::») +. t; 9c:2j_ 9::::I~15::::E-0~'j*< l-E) W (-'1'(:4 :+:>:::+ ) ;. - '·/C1* (3. 5(1i4 ~31)5 

56;t:E~< F' ( - TC2* :;~:' -. iC15:::~:67643:*E ;:< P ( - TC4:t:>~) ) /3:. 3961J.3:'(96) 
GO TO 9121(1 

5Ut'11.;.:.-, <I·/ C:::::t::~:. J:t::--F: - ""I C4 :t;6 . 8[;:-6+ '·/ S~~ R*6. E:E -tEo:. :t:E>:; P (-TC4*:X:) ,.... 6 . :=::::~~~~E-6 

SUl'1';;::::9. .:.j. ~:;:::E - :~;;t:I'l F.::L2;t' (J.-F::'::P (, - TC4:t;: ~:::' ) 

'vP 2:- V~::1. 

IF(VR2. LT. -So 0)VR2=-5. 0 
IF(VR2. GT. S. O)VR~=~. 0 
VS;~A=;VHJ.2 

',,., R:1 ~~:""! ',.,1 R2 
V52E:::,~\"F:: l:? 

V::;?A !'~ ::;' I C,N (:7,. o~ I·/S~~, H) 

VS;~Rt:: :~VS2A8+::t 

~30 	IF(HB:~('·/S2:B). L.T. r.. 0)GO TO t;~)0 

t,,.':=;;;·:f1F: - ". , I S .:::: AF:+;'~ 

6~0 GO TO (660)~;70,570,~70»VS?AR 
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660 	SU~13=1. 463.486024E5* (3. 3E-8*VC8-6. 8E-6*VC4) *EXP (-TC4*X) 
SUt·14 =2. 5(Je]:~:-':::140SE-(14* (VS1A-Vel. ) *.: TC2*EXP(-TC2:t:X) - TC4*EXP <. - TC4*X) ) 
SUt15::.:2. 9?032:t408E-04*l'1Rs2* (E7~P <. - TC4*~'<) -E::{P (-TC2*X >) 
VR9=5UI'11+SUN4+SUN5 

GO TO 900 


900 	CONTI NUE 

RETURN 

END 

SUBROUTH~E COND2(VR2, VR9, VR12) 


C 
C F.:EV I SEC. 26 SEPT 1975 
C 

cor'lNOt~ vel .. ve1. VC4, VC5J VC::J Tei, TC2) res, TC4.. "rC5, leG, VALlo, VAL2, X, SLP 
REAL l'IRt2, '·1F.:32 
INTEGER V52AB 
VF;2=5* <. 1-EXP <. - TC3*X) ) +VF~2*EXP (-TC3*X) 
IF(VR2. LT. -5. 0)VR2=-5. f1 
IF (VR2. GT. 5. 0)VR2=5. (1 

2(10 VR9;,; (VC:3'+::;;~. 3:E-8-\·'(;4:.:6. 8E-6) *E>c:r..' (-TC4*>~) /6_. 83:3E-6-13. 995:17*': VF.:;~* (, TC4 
1.*EXP< - TC4*7~) - TC3*E:,<F' <- TC3:>I':>::) ) /4. 9:t75:1.6t:46E4+5. 0:U36619:14:+: (EXP (-TC:3>t: 
2><)-EXP(-TC4:t:::-<») ) 

GO TO 9(1(:'1 
30(:1 	 t'lR:l2::: (VS2B-"/S2A) /~< 


SUt,1:t== (VC8*:?; . 3E-8-\>'C4*6. 8E-6+V52fpt:6. E:E-6 ) *E~<P (-TC4*X) /6. 83:3E-6 

5UI '12::::9. 452E- 3*t'lR1.2>f! (1.-EXP( - TC4*>~) 


"/R9 '-H~S Ln'1:1+ :=:Ui'12 

900 	CONTINUE 

F.:ETUF~N 
EJ.ID 
Sl..JE.:ROUT J r·JE Cot·JD3: (VF~:...;e.1 VR:L2) 
COt'lMON VC I., \·1(:1.. VC4 , VC5, veE:, Tei.. TC2, Te3:, T(:4 ., TC5.. l e6, VALL VFJL;~} X.• 5LP 
511t'lA= ( TC~. !t:E >~F'( - TC5 :t:~< )-TC6:t:E;>{P (-TC6*>C:> )/2.. 19~o:l 53 :t.2 :=:E4 

SUI'18:::( E~~P (-TC6 :t:;~) - E~~P <- TC5:t:X) )/2. 1.9515J:1 28E4 
VR1.2= ('.,1C4+'./C:=:) :t:SUt'lA+. 2:1.f:Ci€1741 ,22E5*'./C4*SUt'1E: 
·VR9::.::VC8:t:5Ur'IR+2. 22f::j. €.3:991.E:·":t: (VC::::< ;:. 7;E.-~~:-VC4:t:6. HE-6) *=,Ut1B 
F:ETUI':N 
ENC' 
SUE:POUT J NE CVOLT <''IF: ~Z:2., ',/R:L \,'R;2 .. VF:9., VR12) 

c 
C F:E'·... I:~~ED 2 4 SEPT 1.975 
C 

COt'1t'10N ...·'CL VC:L VC4, VC3., '·le:;::, Tel.. T(2.. Tes, TC4 .. TC5, Te6, VALL VFtL2,:X: 
VC J :-:'...'AL2-'·/P:;2 
VS:tB :::: - :10*"/F(3: ;;~ 


JF<V518. LT. -5. 0)VS1 .8~-5. 0 

IF<·,....S:1.E:. CiT. ~'. ~:1)'./::::J.F;: : 5. 0 

VCj .~.: · v::::J. F:~-V~::l 


'" ,'C4 =-VR~1.;~-VF.::? 

VC. ::::~··~ I·,"R9 


EN[> 
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A.3 P5Q72INT DATA SELECTION PROGRAM 

A.3.1 Summary 

The sensor and electronics model programs produce sets of data for 

particles on particular paths. These data sets include all types of events 

in random order for a particular sensor and path. The data selection program 

was prepared to allow selection of all particles giving a particular response 

or combination of responses. The range of particles obtained can then be cor

related with the lunar data for that response or combination of responses, 

thereby giving important data for the formation of hypotheses regarding particle 

sources and transport theory. 

The program selects the responses to be analyzed by referencing a code 

inserted on an input card. The output can be selected as either a printed 

li sting or a CalComp plot. 

A.3.2 Description 

The type and number of selections are read from a data card. This card 

defines the type of event to be selected, the velocity of the particles of in

terest, whether or not the data are to be plotted, the data set reference number 

of the data to be analyzed, and the number of data sets to be recorded per list/ 

plot. 

If a list is desired, the headings are written out; if a plot is re

quired, a card is read which defines the size of the axes and scales. The data 

required by the plotting routine to set up the axes and titles are then produced. 
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The data set to be analyzed 15 read from tape a record at a time, and 

each record is analyzed for conformance with the characteristics selected on the 

input card and e1ther plotted, listed, or rejected. When all records from that 

data set are analyzed, a check is instituted to determine if more than one event 

type is to be plotted or listed on the one output medium or whether more analyses 

are to be performed . 

The selections available are as follows. 

The variable KIND, of dimension 8, selects the options by setting a 1 

in the respective array member corresponding to the item number below: 

1. All PHA events listed or plotted. 

2. Coincident film and collector gri d events. 

3. Film only events. 

4. Multiple accumulator events . 

5. Multiple, adjacent, fil m events. 

6. Multi p 1 e, adjacent, grid events . 

7. Multiple, nonadjacent, film events. 

8. Multiple, nonadjacent, grid events. 

The desired sensor and the east sensor shielded film are selected by data 

set reference number . Particular velocities or all velocities are selected by 

the velocity parameter on the input cards . If all velocities are required, VEL 

is set to zero. The plotted output symbol i s related to IK , which indicates the 

selecti on code. IK i s a combination of the codes li s ted in KIND, i .e., 1 to 8 

for si ngl e pl ot s or 24, say, for coincident, multiple accumulator events. 
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A.3.3 Method of Use 

Three input data cards are required if a plot of the data is requested; 

if a printed list is requested, the third card must be omitted. 

The first card data requirements are: 

Col umn Requirement 

1-8 KIND; Place 1 in the positions corresponding to the desired options. 

9-15 VEL: the velocity of the desired selections. If all velocities are 

required, leave columns blank (Format F7.2). 

16 LOP: Insert a 1 if a plot is desired, otherwise leave blank. 

17-18 IOSR: Input data set reference number (Format I2); from JCL card. 

19-22 IK: Code indicating type of selection for titles and plot symbols, 

e.g., 1 through 8 for single selections or 24 for coincident multiple 

accumulator, etc. (Format I4). 

23-24 NOSPP: Number of data sets to be recorded/plotted. If more than one 

data set or selection is to be recorded on the same list or plot, 

another card identical to card 1 is required with columns 23 and 24 

blank. 

The second card requires an alpha-numeric title in the first 28 columns. 

Thi s title is used in both the plotted and printed outputs . 

The third card is identical to card two in program P5072SGF. A data 

tape is required which carries the results from program P5072SGF. 

The program wi 11 repeat for each addi ti ona1 set of cards. 
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A. 3.4 Flow Charts and Program Listings 

A flow chart of the program is shown in Figure A-3 and a program listing 

is provided on pages A-83 through A-84. 
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P5027INT 

F 
DIMENSION T I TLE ( 7).KIND ( S ) 
REAL 1'1 

100 	READ ( S.. let0., END=S!,:10H<HlD. VEL. LOP, IDSR. IK.. NDSPP 
1j..lJ 	 FOF.:f'lAT(8IL F7. 21 11., I;;~, 14, 12) 

F.:EAD (3. 1 213HlTLE 

I'WHE(6., el21HITLE 


120 FOR~IATOA4) 


1 2 1. 	 FOF:I'lRT': 2>,:., 7A4) 
I·Jr.;:ITE(6, 3:7~1) IDSP, VEL.. It(,· NCrSF'P 
.J:;'(1 

IF(LOP. EG!. 0)(,0 TO 190 
C L'EF I NE PLOT A><ES AND TITLES 

REAC>(::;. 13(1)QF:G. "f'UL G!FF:., "CON. ,jF.:G., W1N. I,JFF:, I,U:ON., A:~LEC!. AXLE!'I 
13:(1 FORt'1AT (:;:~ (;;~F4 . 2.. ER 2 , F:U1. 8), 2F4. 2) 

l,jRITE( 6 ., lE:I)) QRG. CoNt·~. G!FF:. G!CON, "RG. I,U1N. I,JFR. I.JeON. A:" LEQ, AXLEI'! 
180 	FOF.: 1·1ATC3:0~< .' 2 (2F4 . 2.- E8. ;~., F1£1. 8) , 2F4. 2) 


CALL PLOTS(I8lJF, 1000, 0) 

CRLL P LOT (l. 0, 1.. ~3 , - 1) 

CYC ==2. ::?f.1 ~:59*I 'JCON 


OTV=1./ C'T'C 

rJTV ~..: :t/C~'C 

CALL. lJjR:'~: I ~; <O. 121 .. 0 . 0 ., 5H-U·~ (1..5, F'i::..::U i'O, 9£1. " f;J.FR. DT\·i) 
'T'A >< ~ r1 ~~ \' " EC!+G. 3 

CALL S'r'H t:: CI1 .. 0:: (1, 5, 'T'A::(, . :lA.- :1.~.~ H"lE I,_ . OCIT'T' O't-' :::;) .' O. 0 ., : .1.. ~':; ) 


IF( VEL. EO 0. 0)GO TO 115 
CALL I'HJI'!F:!-::F: <:'=.199. ) 9:=.19. lA ., ',lE"L .. ,1 0 .. - 1) 

GO TO i~:'~:" 


1:13 CRLL :::;'T'I·'1E:OLJ999..' 9~j:~. J.4J ~;H ALL. .' O. 0 .. 5 ) 

:12~) CALL S'T't'180L(999.., 999. ). 1.4 ~ 2(~H DATA 5 ELEC'f COnE J O. 0 .. ;:'-~(1) 


~' f('~ H< 

CALL t·JUt'IBER":999. ., 999. J • • 14·., 'T'K .. 0. f l., -;1) 

CALL S'T'~1E:OL«1 . 5 .. 'T'I1K , . :lA.. TITLE, l1. (1 .. ;:'8) 
GO T(} 2 (:,(3 

1~~(1 	 I,JPITE<6J 140) 
:t40 FOF::l'IAT ( ;~~::~-; _. .' '",' ELOCI T't l.·· .. :l1.7~ .. .' CHA~~C,E·' .. 13 :·-: ...' '·lASS "., 1.0K. ... f.:iR I [:0 10 " , ?X.. .... F I 

2 U'1 1[.' ..· .. ::.: ~~ ..., F'HA·' .. t;~<' · ..' Ac e " //) 
r' SEI_Ee T [) AIA M:EG<UIFH) FS nWUT Co[)ES 

IF (',l EI... EO. O. 0::0 flO TO ~7::::t (;1 

1: F (:fVEI ... I·U::. ',.,'EL.::' liD TO ?0[1 
210 	 IF(KIND(l::O . EQ. 1 ) GO TO 280 

IF <K INC' 0:: ;, ;: >. EC! . 1;.1) GO TO ~ ::~~ (: :I 

1Ft:: rc,TOl. r::o. C:J) OO TO ~~~CI(1 

2~:(1 JF(f(JtH>O::::.) . Fe!. ~~1:.'CiCI TO ?:;C1 
IF( H ,TOT . CiT. f ('C(l TO 2~KI 

23 (-"1 IF ( I<H~(~<4 ). Hl (UGeJ TO ~~41~1 

IF ( NACC. LT. ~:> (JC1 TO ;'::('1(="1 
;:::<1-("1 	 I F ( I<] I ·~ r' c. i::' . FG!. 0) (;(1 TO ? ~:iO 

IF ( IFTCIT FG~ J. )(;CJ TO ':-~ ! )I?I 

IF (JF TCfI . r.'C! . ~::;:" (~ CI TO ;'~~ . , lZl 

J F( J~ T01 . Fa. 7) GO 1 0 2~8 

IF , 1FTfYr. I-' C~ ~l. ;-···" (,0 1 (I ~~ ': ; (-i 

IF<lFTOT F O, :1.,· l:.' (jfl '1'("1 ;:: ' ~' , ~) 

I F (lF1TIT. IT '. L'~,)C,O Tel ;; ~,(, 

(;0 -. (j ,::0 ( ' (':1 

2 ~~i (:1 IF'.: f::I I·m<6). [::C~. ~1) CiO Tn ~:'t::CI 

JF(](jT01 . ED. 3 )GCi 'f {) 2 ~ (1 
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IF(IGTOT. EG!, 6)GO TO 260 

IF(IGTOT. EG!. 7>CiO TO 26~1 


IF ( I GTOT. EQ. 1 2) (10 TO 260 

IF( IGlOT. EG!. J4)(;0 TO 260 

IFOGTOT. EO. :15)GO TO 260 

GO TO ;;::00 


26C1 IF(KIND(7), EO. I2I)GO TO 270 

IF(IFTOT. EQ. 5)GO TO 270 

IF(IFTOT. EG!. 9)130 TO 270 

IF<IFTOT. Ell . :10lGO TO 27@ 

GO TO 2@@ 


2713 	 IF(KHm(t::). EO. ()(30 TO 2::::0 

IF( IGTOT. EO. 5::'(,"]0 TO 2 :3121 

IF( IGTOT. EG! . 9 ) (30 TO 280 

IF ( I GTOT . EC..!. :H'J> GO TO 28(1 

GO TO 2 (11::1 


280 	Cor·lT!. NUE 

IF(LOF'. EO. 0)(]O TO 3:130 


C PREPARE TO PLOT PHA DATA 
PHA" I'lF'HA 
G~r'/AL ;.:;: RLOC:.i (()) 
QS',.,';:I)\·'AL/ (-OFr;() 

F~AND:c.ALOG (OS'·/) 

F:AND[", F:AI·K;o*G!CON 

H\·'AL =- Al.OCi ( t'l) 

1 ·15\i~ l·l\"'AL/ ( -1'Wf;:) 

RAI,K:t :: HLOn.: IolSV) 

F~At·I[:·I·I ~F:AND*~·jCON 

C PL.OT PHA [)ATA 
nHEC"' It< 
IF(It<. GT . 8)INTEO~0 
CALL S.,.I'IBOL (F.:ANN1.. F:AHDI~, , '34, INTEO .. O. 0 , -:1) 
CALL I'HJt1E:F.F.:(999. ,, 999. 07.. PHA.. 0. €1J -1 )f. 

GO TO .:;:00 
C 1..15T DHH1 

30('1 L·1P ITE (6.. :160)$'.... EL, (0.• 1'1, IGTOT .. JF'TOT, 1'lF'HA, !-lACe 
j.60 FOFj'lFtT<21>-:" 3:(E~U;:l. 4,8>0 .. I4, 1(1)~, 14, 1j.><.. 1:$, 9~(, 1:<:> 


GO TO ;;-.::6(1 

::::(50 	 F:Et·.l1 t·w I DSR 

.J~.J+:t 

GO TO 20~:1 

:~:7fl F OF~t1HT'~5>::" " DATA SET :--: " " I :::,. ~~>..; , -' VEL ... " J F? :? , ~:'< ., "'SELECTJON 
~ 0 13 CClrH ) tIUE 

IF(LCtF'. EO. ~")GO TO ~l ~ (j 


CRLL :~8t'H::OI_ (~~}~1..' O. C1, . :1..4 .. J:J ) ~71. o! -J. ) 

CALL :='::'T'I"mnl. (~-~ 1~1 . I 1.1~( ) . 1.'+> j . :1. .. ~-::t . (1,. --;~~) 


CAU. Pl.OT C2;~, .' -J" - :n 

~l5fl 	 GO TO :HWl 
~iO(-l 	 cot·n I NUE 


IF(L.OP. EQ. 8)GO TO 510 

CALL f"'LOT(0 ... 0. ,999) 


5:1 fl 	 COt·JT j NUE 
l~jO TO 7'00 


f,00 I·WITE<6.. :l'?I:'~> 


:\?n Fi.o F: I'I,'lI 0:: ::;,:1) :.. ,,' lW;UFF I c:: I r:r'n [:OATA CAF:[.>,,":: 
7('J(".1 (:ONT 1 tJUE 
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