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ABSTRACT 

We present information on how to obtain and use a magnetic tape on which 
is recorded gamma ray spectral information in coincidence with the prompt fission 

252 
or Cf. This data is supplied so that interested users may have access to a 
large numl^r and variety of gamma ray spectra sorted according to fragment mass 
intervals. The information was recorded in three and four parameter experiments 
in which two fragment kinetic energies were measured in coincidence with ganma 
rays aid K x-rays. 
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Commieeton, nor any of their employee!, nor any of 
their contracton, aubcontractore; or their employee!, 
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product or procace diedoeed, or reprelenti that ite u>e 
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I. INTRODUCTION 

We have performed three and four parameter coincidence measurements on 

the gamma ray and K x-ray emission of prompt products (0 - 100 nsec) formed in 

the spontaneous fission of Cf (see Fig. l). These data have been analyzed 
1-3 to determine ground state bands in even-even fission products, J as well as 

k information on the mass and charge distribution in fission and on the primary 
fragment angular momentum. We are currently in the process of assigning tran
sitions to specific odd A and odd-odd nuclei. •; In the course of these experiments 

Q 

we have recorded ~ 2 x 10 multiparameter coincidence events. It is therefore 
impossible to publish in detail all the experimental information,, We therefore 
propose to make available, on request, the experimental data ( on magnetic tape) 
to any individuals who would find it useful. 

The purpose of this report is to present a compilation of data necessary 
for utilizing the experimental information present on the magnetic tape. The 
tape contains gamma ray spectra for selected mass intervals (in one case also 
Z intervals). The masses are calculated from the measured kinetic energies 
Of the fragments and are based on the predetermined, mass dependent neutron 
* 6 
emission distributions. The mass calculations], procedure is outlined below ' 
in Section II. Section III contains the general description of the tape which 
we will provide. The tape will be sent to the requester so that, he will be able 
co make a copy for himself and return the original to us. 
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II. Mass Calculation 
Multiparameter events of the form (F^ Fg, r x, r 2> M) were recorded in 

chronological order on magnetic tapes. F^, Fg refer to fission fragment pulse 
heights of the two coincident fission fragments. r± and r 2 refer to pulse 
heights from two photon detectors. M obsignates a marker dimension which con
tained a classification of the event type. For a typical three parameter experi
ment (i.e. with only one photon detector)each magnetic tape contained approximately 
10 events of the type F F„ r (r being y or r 2) a X i A 1 0 binary fission coinci
dences, without a photon (i.e. F F ). The binary fission events were taken by 
recording one out of every fifty or a hundred binary events throughout the 
experiment. Each dimension was analyzed in a 1*096" channel ADC. The binary 
fission events were also used for stabilization of the gain by maintaining the 
center position of the light fragment peak at a fixed channel (l66k). Upon the 
completion of the experiment the binary events were used for calibration, by 
finding the first moments between the 3/4 points of the two fission peaks. These 
are defined here as P. and P for the light and heavy fragments respectively. 

Sorting of the F,F_r events to obtain gamma ray spectra as a function 
J- b 

of mass interval was performed by generating a mass table for all pulse height 
combinations of the fission fragments. The table was bas«d on the fission 
fragment energy calibration described previously and was constructed for each 
data tape in the manner similar to that described by Watson.' 

The mass table was constructed as a 100 x 100 matrix. In each fission 
dimension the 8 most significant bits (256 channels) out of a total of 12 bits 
were considered for the table. By restricting the fragment spectrum to 8 bits 
(256 channels) the centroid of the light fission peak (F,) was maintained, by 
digital stabilization, in channel 104, The value of P„ was usually at channel 
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75. The 10 000 positions in the table were obtained from the matrix of channels 
31 to 130 for both F. and F_. This range included more than °&$> of all the 
fission events. The mass in each location of the table was calculated by first 
obtaining a rough energy calibration: 

E = a • x + b (1) 
x is the channel number and a and b are constants 

a = 2^.iK3/(PL-PH) 

b = 103.77 - a • P L 

Conservation of momentum leads to: 

M, = 252 (2) 

l p < 1 + E ip/V 

% = 2 5 2 - M l p 

M. and E. denote mass in a.m.u. and energy in MeV of the i-th fragment. The 
subscript p denotes pre-neutron emission quantities. At the first stage E, 
and E_ were approximated by E, and E„ (post neutron emission energies) in equa
tion 2 and M, was derived. Also the total kinetic energy E„, was approximated 
by E T = E l p + E 2 p S E 1 + E 2 . (3) 

The values of M„ and ML were then corrected for the average number of 
emitted neutrons (̂ ) by using the tabulated experimental results of' ** (M,E_) of 
Bowman ejb al. The original table was stored in the memory of the computer and 
the specific values of V(M,E ) were found by linear interpolation within the 
table. 

The neutron correction takes the form 
MI=MI P - \<%> v ; "2=% - w v {k) i 



-k- IBL-255 

Using the final masses M, and M_ the Schmitt mass dependent energy 
o 

calibration was evaluated. 

E, = (2̂ .0203 + 0.0357^ M.) =-2^- (5) 
1 rL rH 

PL - (2^.0203 + 0.0357^ M.) 1' P -P 

+ -.1370 K± + 89.6083 

The values of E. were then calculated ip 
Eip= Ei< 1 + W < 6> 

The new valueE of E n and E_ were entered into equation (2) for continu-
ation of the iterative process. This was repeated until the mass values result
ing from two consecutive iterations differed by less than 0.05$. In a few rare 
instances no convergence was achieved due to fluctuations within the neutron 
correction tables. In such cases the calculation was stopped after the 20th iter
ation. 

The mass table was generated from the calibration points P_ and P,̂  

before the analysis of each magnetic tape of data. With the table in the memory 
the events of the type F., F„, r were read from the tape. Each of the values 
of E,. and F„ which consisted of 12 bits was separated into two numbers. The 8 
most significant bits formed the numbers X, and X„ and the k least significant 

t bits formed the numbers R, and R_. To use the mass table we define X, = X, -30; 
1 

X_ = X, - 30. The mass value corresponding to channels F., F„ were then inferred 
by interpolation from the 100 x 100 mass table 

M(PL, F 2) = M(XX, XgJ+RjiM^ * 1, Xg) - M(Xj_, Xg)] ^ (7) 
+ R 2 [M(Xr X 2 + 1) - MU-L, X2)] ^ 
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After finding the mass of each event the gamma ray was placed in the 
gamma ray spectrum corresponding to the appropriate mass interval. 

The analysis of the events in the sorting program was done in integer 
mode to save time. The mass table was prepared in units of a.m.u. x 356 and all 
the division operations were done by shifting bits. In this way one magnetic 
tape containing atout 10 (F,, F„ ,y)events was sorted into 38 gamma r&y spectra 
corresponding to 38 mass intervals. This required a time of about 5 minutes in 
the CDC 6600 computer. 

The mass resolution of the experiment was inferred directly from the appear
ance of a specific gamma ray line in several adjacent mass intervals. In this 
experiment it was k-J a.m.u. (FWEM) and depended on the mass of the specific 
fragment. An example of the mass dispersion for a single isotope is shown in 
Fig. 2. ••;-. ^ 

It should be emphasized that the mats calculations are only approximate. 
This is because the neutron ci "Actions which are applied to the data are 
determined from measurements of average values. When applying these average 
corrections to specific nuclei it is possible to introduce errors as large as 
1 - 1.5 a.m.u. luuugh the absolute value ox the mass so determined may be 
wrong.the general trends of the mass distribution will be correct (i.e. lighter 
isotopes will appear with mass eentroids having lower values than heavy isotopes). 
The only accurate way of determining the true mass iS/by establishing the system-
atics of the distributions. In practice this means using, our established trans* 
itions in even-even nuclei as reference points where the true) mass values, are 
known. It is then possible by interpolation to establish the t.'ue mass\;^6S;Soci^lted:! 
with other transitions. •':..!;'-;& S-'̂ .X' • •'•• .^ 

- ' '-7' 7 \\;'VV/.'-iT^ ' ..' :KJ 
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III. General Tape Description 

The tape contains 6 files of gamma ray data followed by an extra end 

of file mark. The 6 files are then repeated and an additional end of file mark 

follows the last gamma ray spectrum. The tape contains binary data which is 

written in an odd parity mode at a density of 800 bits per inch. Table 1 presents 

the general file structure of the tape. Table 2 presents the general format for 

the spectra and also the identification written in the first word of each 

spectrum. Table 3 contains a complete Scelm of the tape and Table k is an octal 

dump of the first spectrum in file 1. 

To utilize the presented spectra it is necessary to know the energy and 

efficiency calibrations for each detector. These are given below along with 

relevant data of each experiment. 

HR Experiment (files 1,8) 

The HR experiment was a three parameter measurement of gamma rays in 

coincidence with fission fragment kinetic energies. The gamma ray detector 

was a 1 cm-5 Ge(Li) detector with resolution of 1 keV at 122 keV. The detector 

was located in position YV (see Fig. l). An example of the gamma ray spectra 

recorded in this experiment is shown in Fig. 3. Table 5 presents the energy 

and efficiency calibration data for the HR experiment. To find the energy of 

any channel a linear interpolation between values presented in the table will 

give adequate results (± .1 keV). To determine the yield of any gamma ray it 

is necessary to divide the number of counts in the photopeak by an interpolated 

number extracted from the table. (Since the photopeak efficiency of the detector 

is essentially a decreasing exponential function of energy it is probably best 

to use a logarithmic interpolation procedure). The divided number then repre

sents the yield of the gamma ray in ̂ /fission. In our analysis of photopeak 
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9 yields we have used a computer code called SAMPO written by Routti and Prussln. 

Within the accuracy of the efficiency determination (~± 1J>#) the results are 
probably independent of the particular method used to analyze the photopeak 

intensities but there will likely be slight variations in determined yields 
dependent on the method chosen for analysis. 

As an example of the use of Table |j suppose that a photopeak has its 
centroid at channel 21*07.83 and has area above the background of 7970 counts. 

The energy of this gamma ray transition is 

E = (gigfcffi I gjjjjf) < 2 49-73 k e V " 233.89 keV) + 233.89 toV 
E = 21(0.77 keV 
The. number of counts necessary for a l#/fission yield at 21*0.77 keV is: 

*# = exp 

\i = 69&9 

r2l*0.77 - 231*.,, * ,, 6§00x , , m . 

Therefore the yield of the measured gamma ray is: 
Y = SW = 1-1Wf^sion. 

G6 Experiment (files I.-9) 

Two three parameter measurements were recorded in the same experiment. 
These are the data labeled 'q6' and 'Coax'. In the G6 experiment a 6 cnr Ge(Li) 
gamma ray detector was located in position y,. Table 6 presents the energy 
and efficiency calibration data for the G6 experiment. The efficiency cali
bration is for gamma rays emitted from fragments stopped in detector F... 
Transitions occurring in fragments flying toward detector F '.are Doppler shifted 
and broadened (due to the fairly large solid angle for fragment detection) andi 
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are usually not resolvable into discrete lines. However, transitions occurring 
in fragments which have stopped in detector F„ (these are transitions which 
occur at times greater than ~0.8 ns after fission) are non-Doppler shifted 
and appear as sharp gamma ray lines. The mass interval labelling the spectrum 
is bused on fragments stopping in detector F, and therefore transitions from 
fragments stopped in detector F_ are associated with the complementary masses. 
Deciding if a transition is from the mass interval on which the sort was per
formed or from a complementary mass can easily be resolved by observing the 
same transition in the HR, or Coax experiments. In these experiments the gamma 
ray detector was located behind fragment detector F,. Therefore, from geometry 
considerations, gamma ray fragments stopped in detector F, will always be 
observed with more intensity than those stopped in F_ even if the transition 
lifetime is long compared with the transit time between the two detectors. 
This removes the ambiguity of the analysis and insures that the transition 
is assigned to the correct mass interval. 
GX Experiment (files 3,10) 

The data recorded in the GX experiment represents the gamma ray portion 
of three and four parameter measurements in which gamma rays and K x-rays were 
recorded. The gamma ray detector had a 6 cm13 volume and was located in position 
TTT. Table 7 presents the energy and efficiency calibration data for the 
experiment. As in the G6 experiment the efficiency calibration is for fragments 
stopped in detector F,. 
COAX Experiment (files *l-,ll) 

The data presented in the COAX file were recorded in the same experiment 
as the'G6' data. The COAX data were taken with a 35 cnr coaxially drifted Ge(Li) 
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detector located in position r„. Table 8 presents the energy and photopeak 
efficiency calibration for transitions from fragments stopped in detector F.. 
HRF2 Experiment (files 5, 12) 

This experiment is the same data that.is presented in the HR experiment 
but in this case the data has been sorted into mass Intervals relative to the : 

fragment stopping in fragment detector F„. This means, for example, in the first 
spectrum of this file the mass interval 87-89 is relative to fragments within 
this mass interval stopping in detector F ?. The sorting is performed in this 
manner so that transition lifetime information can be extracted from the if-ray 
intensity measurements. By observing, over the same mass intervals, the intensity 
of a specific gamma ray in the HR and HRF2 experiments and knowing the velocity 
of the fragment and the geometry of the detectors it is possible to estimate the 
transition life time from a two point decay curve. Since the fragment detectors 
are separated by ~ 8 mm and fission fragments have velocities of ~ 1 cm/ns it is 
possible to obtain transition lifetime information over a region of about 0.2-2. 
nsec. Transition lifetimes which we have extracted utilizing'-this technique 
are presented in Ref. 1-3. 

The energy calibration for the HRF2 data is the same as the HR energy 
calibration presented in Table 5, There is no efficiency calibration data availa
ble since the observed yieid of the gamma ray is dependent on the transition life-
time 
Z Experiment (files 6, 13) 

This experiment presents gamma ray data obtained in a four parameter 
experiment in which two fragment energies were recorded in coincidence with 
gamma rays and K x-rays. The fragment energies were used in the standard way to 



-10- LBL-255 

identify fragment masses. The K x-rays were used for identifying the atomic numbers 
of the fragments. The gamma ray data were recorded using the detector in the (SC 
experiment. The energy calibration is the same as presented in Table J. 

In this file there are 27 spectra. Each spectrum is labeled with an 
atomic number. These atomic numbers were established by placing windows on the 
appropriate interval containing the Ea x-rays of each element. The energy resolu
tion of the Si(Li) detector used for the K-x-ray measurements was ~ 0.7 keV at 
Ik keV. The resolution was this poor because, for the sake of detection effici-

o 

ency, a large surface area detector was used (2 cm ). Even at this resolution 
it is possible to separate the x-rays of adjacent elements reasonably well. 
Each spectrum in this file has, in addition to a window on the K-x-ray energy 
interval, an additional window on a mass interval. The mass interval window was 
chosen to be 12 a.m.u. wide and centered on the most probable mass (A ) for 
each value of Z. The atomic number of the fragment with which the transition 
is associated can be extracted from these data but the mass of the transition 
should be obtained from one of the sets of three dimensional data presented 
above. 

It should be remembered that there are two fragments associated with 
each fission and it is therefore possible to have x-rays in coincidence with 
X-rays from complementary fragments. It is easy to resolve this ambiguity by 
observing whether the transition is predominately seen with a light or heavy 
fragment mass in one of the three parameter experiments. 
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Table 1. F i le 

F i l e Experimental Detector Posi t ion 
Designation ( F i g . l ) 

1 HR 1 cm3Ge(Li) r2 
2 G6 6 cnrGe(Li) rl 
3 GX 6 cm3Ge(Li) ^1 
k COAX ?5 cm3Ge(Li) r2 
5 HRF2 1 cm3Ge(Li) r2 
6 X 6 cm3Ge(Li) rl 
7 (Blank) 

8-13 repeat of files 1-6 re ispectj 
Xh (Blank) 

i nden t i f i ca t ion . 

Resolution Usuable Energy Number of 
Range of Data Spectra 

(keV) 

~1 keV a t 122keV 40r!f00 k-1 

1.6 keV a t 279kev 6o-ltoO Kl 

1.6 keV a t 279keV 60-llt00 In 

2.5 keV a t 279keV 150-1900 kl 

~1 keV a t 122keV UO-UOO ^1 

1.6 keV a t 279keV 60-1400 27 
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Table 2. General tape information. 

Number of 60 bit words 
1st Word 
2nd Word 
Words 3-U098 
Words li099 - Ml2 

Format of each spectrum 
- ̂ 112 (eight 512 word records and one 16 word record) 
- Spectrum identification (see below) 
- Contains the number k. 
- Gamma ray channels 1 - J»096. 
- Contain the number 0. 

Spectra Identification for Piles 1 - 5 (8-12). 
Spectrum Identification (1st Word) Mass interval 
1 87OOO89 87-89 
2 8900091 89-91 

7 
8 
9 

38 
39 
Uo 
Ul 

9900101 
10100103 
10300105 

16100163 
8700163 
8700123 
12300163 

99-101 
101-103 
103-105 

161-163 
87-163 (ell mass intervals) 
87-123 (light mass intervals) 
123-163 (heavy mass intervals) 

Spectrum 

1 
2 

13 
1* 
15 
26 
27 

Spectra Identification for Pile 6 (13) 
Identification 
(1st Word) 

37 
38 

^9 
10050 
10051 
IOO62 
IOO63 

z Mass Interval 

37 86 - 98 
38 89 - 101 
h9 117 - 129 
50 122 - 13^ 
51 125 - 1137 
62 152 - l6»f 
63 155 - 167 

a) The mass interval is for each Z the most probable mass value of the chain! 
C O ± 6 a.m.u. (Ap values are In ref. k). . 
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(a) Table 3. Complete Scelm of Magnetic Tape. 

(a) Due to core limitations in the computer on which the Scelm was performed 

a full record (512 60 bit words) is recorded in the listing as h63 words and 

5 characters. 



*** GENERAL SCELM •** TAPE-BUFFER SIZE IS 0*63 60-BIT WORDS AND 5 6-BIT CHARACTERS 
« **. T-nr.l ** — 

[ 'NOISE* RECORD LIMIT IS 018 CHARACTERS ~ 
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298 TO 305 INCLUSIVE 
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OF..LENGTH 
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OF LENGTH 
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OF.Lt-NGTH 
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OF LENGTH 

0463 
0016 
0463 
0016 
0463 
0016 
0463 
0016 
0463 
0016 
0463 
CO 16 
0463 
0016 
0463 
0016 
0463 
0C16 
3463 
0016 
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1 GOOD BINARY RECORDS OF LENGTH 
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8 GOOD BINARY RECORDS OF LENGTH 
I GOOD BINARY RECORDS OF LENGTH 
8 GOOD BINARY RECORDS OF LENGTH 
1 GOOD BINARY RECORDS OF LENGTH 

... . B GOOD BINARY .RECORDS. OF—LtNGTH 
I GOOD BINARY RECORDS OF LENGTH 
8 GOOD BINARY RECORDS OF LENGTH 
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0016 WORDS 
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0C16 WORDS 
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0463 WORDS AND 5 CHARACTERS 
0016 WORDS 
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_.3t RECORDS . _ 3, RECORDS 
. 3, RECORDS 
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•• • GOOD BINARY RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH .0016 WORDS . .. 

5 0 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 

„ 1 GOOD 3INARY RECORDS OF LENGTH 0016 WOROS 
8 GOOD BINARY RECCRI.S OF LENGTH 0463 WORDS AND 5 CHARACTERS 1_G00D BINARY RECORDS .OF LENGTH 0016 WORDS. . 
8 GOOD BINARY RECGKOS OF LENGTH 0463 WORDS AND 5 
1_G00D BINARY RECORDS .OF LENGTH 0016 WORDS. . 
8 GOOD BINARY RECGKOS OF LENGTH 0463 WORDS AND 5 CHARACTERS 

_ .. 1 GOOD BINARY RECORDS OF LtNGtH 0016 WORDS 
B GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 1 GOOD BINARY RECORDS OF LtNGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5~ CHARAC TERS-

1 GOOD BINARY RECORUS CF LENGTH 0C16' WORDS 
8 GOOO BINARY RECORDS OF LENGTH 0463 WORDS AND 5 
1 GOOD BINARY RECORUS CF LENGTH 0C16' WORDS 
8 GOOO BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 1 GOOD BINARY RECC'ROS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOO BINARY RECORDS OF LENGTH 0016 WORDS 

5 CHARACTERS" 
B GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 5 CHARACTERS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOD BINARY RECORDS OF LENGTH 0316 WORDS 

5 CHARACTERS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

5 CHARACTERS" 
B GOOD BINARY RECORDS DF LENGTH C463 WORDS AND 
1 GnOD BINARY RFCCIRDS OF ',FNGTH 0016 wnRnS 
8 GOOD BINARY RECORDS OF LENGTH C463 WORDS AND 

5 CHARACTERS B GOOD BINARY RECORDS DF LENGTH C463 WORDS AND 
1 GnOD BINARY RFCCIRDS OF ',FNGTH 0016 wnRnS 
8 GOOD BINARY RECORDS OF LENGTH C463 WORDS AND 5 CHARACTERS 

.._ 1 GOOD BINARY RECORDS OF LhNGTH 0016 WOROS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOD BINARY RECORDS OF LENGTH 0::16 WORDS 

5 CHARACTERS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS .._ ,j nnnn RfN^av RFcnens p«= I.FNRTH col* "PRPS 

5 8 GOCO BINARY RECl'ROS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOD BINARY RECORDS OF LENGTH 0016 WOROS 5 CHARACTERS" 
8 GOOD BINARY RECOKUS OF LENG1H 0463 WORDS AND S CKARACTERS IG10D BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND ~5~ 
IG10D BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND ~5~ CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GUOD BINARY RECOKOS OF LENG'l'H 0463 WORDS ANO 

. I GOOO BINARY RECORDS OF LENGTH 0016 WORDS 5 CHARACTERS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1 GOOD BINARY REttlRIK PF 1 fcNC.TH (111ft wnRn«: 5 CHARACTERS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 

_ 1 GOOD BINARY RECORDS OF LENGTH 0316 WORDS S CHARACTERS 
8 GOOD BINARY RECOROS OF LENGTH 0463 WORDS AND 

. ... 1 GOOD BIIIARY RECORDS OF LENGTH 0016 WORDS 5 CHARACTERS" 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 "CHARACTERS 1. GOOD-BINARY RECOROS OF LENGTH 0016 WORDS 
8 GOOO BINARY RECORDS OF LENGTH ~0463 WORDS AND" T 1. GOOD-BINARY RECOROS OF LENGTH 0016 WORDS 
8 GOOO BINARY RECORDS OF LENGTH ~0463 WORDS AND" T CHARACTERS _... .- 1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOO BINARY RECCROS OF LENGTH 0463 WORDS AND 5 CHARACTERS . . 1 GOOO BINARY RECORDS OF LENGTH 3016 WilRDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 
1. GOOD BINARY RECORDS OF LENGTH 0C16 WORDS 

5 CHARACTERS 
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"IN FILE" 
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IN FILE" 
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3i RECORDS 
3, RECORDS_ 
3. RECOROS 
3t RECORDS 
3, RECOROS 
3, RECORDS 
3, RECORDS 
3, RECORDS 

~3t RECORDS 
3. RECORDS 
3, RECOROS 
31 RECORDS 
3t RECORDS 

_3, RECORDS 
3, RECORDS 
3, RECORDS 
3t RECORDS 
3. RECORDS 
3, RECORDS 

_3, RECOROS 
~i,~ RECORDS 
3, RECOROS 
3t RECORDS 
3, RECOROS 
3, RECORDS 
3,_ RECORDS 

"~3, RECORDS 
3, RECORDS 
3, RECORDS 
3, RECOROS 
3, RXCOROS 

_3, _RECOROS_ 
3, RECOROS 
3, RECOROS 
3, RECORDS 
3, RECORDS 
3t RECOROS 

_3,_REC0R0S_ 
3, RECORDS 
3, RECORDS 
3, RECORDS 
3, RECORDS 

" 3, RECORDS 
_3t_REC0RDS_ 
3, RECORDS 
3, RECORDS 
3t RECORDS 
3, RECORDS_ 
3, RECORDS 

_3t RECORDS_ 
3i RECOROS 

_ 3, RECORDS 
3, RECORDS 
3> RECORDS 
3t RECORDS 

_3,_RECOR0S _• 

125 INCLUSIVE 
126 INCLUSIVE 
134 INCLUSIVE 
135 INCLUSIVE 
143 INCLUSIVE 
144 INCLUSIVE 
152 INCLUSIVE 
153 MCLUSIVE 
161 INCLUSIVE 
162 INCLUSIVE 
170 INCLUSIVE 
171 INCLUSIVE 
179 INCLUSIVE 
180 INCLUSIVE 
188 INCLUSIVE 
189 INCLUSIVE 
197 INCLUSIVE 
198 INCLUSIVE 
206 INCLUSIVE 
207 INCLUSIVE_ 
215 INCLUSIVE 
216 INCLUSIVL 
224 INCLUSIVE 
225 INCLUSIVE 
233 INCLUSIVE 
234 INCLUSIVE 

~242 INCLUSIVE-

243 INCLUSIVE 
251 INCLUSIVE 
2*2 INCLUSIVE 
260 INCLUSIVE 
261 INCLUSIVE 
269 INCLUSIVE 
270 INCLUSIVE 
278 INCLUSIVE 
279 INCLUSIVE 
287 INCLUSIVE 
288 INCLUSIVE 
296' INCLUSIVE 
297 INCLUSIVE 
305 INCLUSIVE 
306 INCLUSIVE 
314 INCLUSIVE 
315 INCLUSIVE 

~323"lNCLUSIVE"" 
324 INCLUSIVE 
332 INCLUSIVE 
333 INCLUSIVE 
341 INCLUSIVE 
342 INCLUSIVE 
350 INCLUSIVE 
351 INCLUSIVE 
359 INCLUSIVE 
360 INCLUSIVE 
368 INCLUSIVE 
369 INCLUSIVE 

TO 0463 WORDS AND 5 CHARACTERS 
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EMD-OF-FILE 3 

8 GCOC BINARY RECCRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8..G00D eINARY.RECORDS OF_LENGTH.0463_hDrtOS_AHD_5_CHAR.ACJE.RJ5_ 
1 GOOD f>lNA'<Y RECORDS (IF LENGTH 0316 WORDS 
0 GOCR MM\HY RECORDS OF LENGTH 0463 WORDS ANO 5 CHARACTERS 
1 GOOD HiNARY RECORDS OF LENGTH C016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS ANO 5 CHARACTERS 
1 &000 BINARY RECCKDS OF LfcNUH 0316 WORDS 
8..G0C0 BINARY ..RfcC0K0S_0F_LENGTH .0463 WORDS J)N.D_5_CH«RAC TE&S_ 
1 GOOD BINARY RECORDS CF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GCUD ri'lARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RttUKDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
I GOOO CINAKY RECORDS OF LENGTH 0016 WORDS 
8_G00I>» BINARY. RECORDS .OF LENGTHJ463 wnRDS_AN0_5_CHARACJER__ 
1 GOOD BINARY RECORDS OF LENGTH 0316 WORDS 

.. 8 GOCO CINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0C16 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND S CHARACTERS 
I GOCO BINARY RECORDS OF LENGTH 0G16 WORDS 

______8..G~>P. 8INARY_RECL'RDS_0F.IENGTH..0463 W0RDS_ANP_5_CH_SA_.TEJ_$ 
1 GOOD BINARY RECORDS UF LENGTH 0C16 WORDS 

... 6 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

-.BJJOOUBINARV RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
*- X*tK!0 BIIIARY RECORDS OF LENGTH 0316 WORDS 
. 8_SOtiO BI»ARY_REC!!*DS.0F..LI:MGTH_0463 WOROS AND_S CHARACTERS 

1 GOOD BIfJARY RECORDS OF LENGTH 0016 WOROS 
- 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 

1 GOOD BINARY RECORDS OF LENGTH 0016 WOROS 
._.. .. 8 GOOO BINARY RECORDS OF LENGTH 0463 WORDS ANO 5 CHARACTERS 

1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
_ -.GOOD. BINARY. RECORDS. OF..LENGTH. 0463 .W0RDS_AND_5_CHARACTERS 

1 GOQp BINARY RECOROS OF LENGTH 0016 WOROS " " 
8 GOOP BINARY RECOROS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY KECOROS OF LtNGIH 0016 WORDS 
• S « » BINARY RECOROS OF LENGTH 046* WORDS AND 3 CHARACTERS 
I-600(1 BINARY RECORDS OF LENGTH 0C16 WORDS 

_—;—_>_.G0O0 BWARY. RECORDS JOF. LENGTH. 0463 WPRDSjAND ^CHARACTERS 
I GOOD DIHARY RECORDS OF LtNGIH 0016 WORDS "" — - • • . . -
8 GOOD BINARY RECORDS OF LENGTH C463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOO BINARY RECIIKUS OF LENGTH 0463 WDRDS AND 5 CHARACTERS 
1 GOOO BINARY RECOROS OF LENGTH 0016 WORDS 
8..G0C0 B1HARY. RECORDS. OF LENGTH .0463 WORDS ANDJ5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS ~ " 
8 GOOO eiNARV RECOROS OF LENGTH 0463 WOROS AND.5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOO BINARY RECORDS OF LENGTH 0463 WORDS ANO 5 CHARACTERS 
1 GOOD BINARY KF.CCRDS OF LENGTH 0016 WORDS 
8.G000 BINARY RECORDS OF.LENGTH 0463 WORDS AND S CHARACTERS 
1 COOP BINARY RECORDS OF LENGTH 0316 WOROS " 

. 8 GOCO BINARY KKCCIROS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
I GOCO BINARY RECORDS OF LENGTH 0016 WORDS 
• *_?° •»»*»* HECU^DS OF LENGTH 0463 WORDS AND 5 CHARACTERS 

', 1 0000 BINARY RECORDS OF LENGTH 0016 WORDS 

IN FILE .4, RECOROS _. 1 TO 8 INCLUSIVE 
IN FILE 4t RECORDS 9 TO 9 INCLUSIVE 
IN FILE 4. RECORDS 

4, RECORDS 
10 TO 
18 TO 

17 INCLUSIVE 
18 INCLUSIVE IN FILE 

4. RECORDS 
4, RECORDS 

10 TO 
18 TO 

17 INCLUSIVE 
18 INCLUSIVE 

.. ..IN FILE. 4, RECOROS 19 TO 26 INCLUSIVE 
IN FILE 4, RECORDS 27 TO 27 INCLUSIVE 

. . _ IN FILE . 4, RECORDS .. 28 TO 35 INCLUSIVE 
IN FILE 4, RECOROS 36 TO 36 INCLUSIVE 
IN FILE 4, RECORDS 

4, RECORDS 
_37 TO 
45 TO 

44 INCLUSIVE 
IN FILE 

4, RECORDS 
4, RECORDS 

_37 TO 
45 TO 45 INCLUSIVE 

IN FILE 4, RECORDS 46 TO . 53 INCLUSIVE 
IN FILE 4, RECOROS 54 TO 54 INCLUSIVE 
IN FILE . 4, RECORDS 55 TO 62 INCLUSIVE 
IN FILE 4, RECOROS 63 TO 63 INCLUSIVE 
IN FILE 4,.RECORDS 

4, RECOROS 
64 TO 
72 TO 

71 INCLUSIVE 
IN FILE 

4,.RECORDS 
4, RECOROS 

64 TO 
72 TO 72 INCLUSIVE 

.. IN FiLE 4 t RECORDS 73 TO 80 INCLUSIVE 
IN HLK 4, RECORDS 81 TO 81 INCLUSIVE 

_ IN FILE 4, RECORDS 82 TO 89 INCLUSIVE 
IN FILE 4t RECORDS 90 TO 90 INCLUSIVE 
LN FILE 4. RECORDS 91 TO 98 INCLUSIVE 
IN FILE 4, RECORDS 99 TO 99 INCLUSIVE 
IN FILE _.4 f RECOROS _ . 100 TO 107 INCLUSIVE 
IN FILE 4, RECORDS 108 TO 108 INCLUSIVE 
IN FILE . __ 4, RECORDS 109 TO 116 INCLUSIVE i 

N • IN FILE 4, RECORDS 117 TO 117 INCLUSIVE H 
IN FILE 4, RECOROS 

4, RECORDS 
118 TO 
126 T6 

• 125 INCLUSIVE 1 
IN FILE 

4, RECOROS 
4, RECORDS 

118 TO 
126 T6 126 INCLUSIVE 

IN FILE 4, RECORDS_ 127 TO 134 INCLUSIVE 
IN FILE 4t RECORDS 135 TO 135 INCLUSIVE 
IN FILE _ 4, RECOROS 136 TO 143 INCLUSIVE 
IN FILE 4. RECORDS 144 TO 144 INCLUSIVE 
JN FILE 4,_REC0R0S 

4, RECOROS 
. 145 TO 
153 TO 

152 INCLUSIVE 
153 INCLUSIVE IN FILE 

4,_REC0R0S 
4, RECOROS 

. 145 TO 
153 TO 

152 INCLUSIVE 
153 INCLUSIVE _. IN FILE ...4, RECOROS 154 TO 161 INCLUSIVE 

IN FILE 4, RECORDS 162 TO 162 INCLUSIVE 
IN FILE. _ 4, RECORDS 163 TO 170 INCLUSIVE 
IN FILE 4, RECORDS 171 TO 171 INCLUSIVE 
IN FILE 4, RECORDS 

4t RECORDS 
172 TO 
180 TO 

179 INCLUSIVE 
IN FILE 

4, RECORDS 
4t RECORDS 

172 TO 
180 TO 180 INCLUSIVE 

IN FILE 4, REC0RDS_ 181 TO 188 INCLUSIVE 
IN FILE 4, RECORDS 189 TO 189 INCLUSIVE 

._ IN FILE 4, RECORDS_ . 190 TO 197 INCLUSIVE 
IN FILE 4, RECORDS 198 TO 198 INCLUSIVE 
IN FILE 4, RECORDS_ 

4, RECOROS 
199 TO 
207 TO 

206 INCLUSIVE 
207 INCLUSIVE IN FILE 

4, RECORDS_ 
4, RECOROS 

199 TO 
207 TO 

206 INCLUSIVE 
207 INCLUSIVE 

IN FILE, ._.*_ RECORDS... . 208 TO 215 INCLUSIVE 
IN FILE 4, RECOROS 216 TO 216 INCLUSIVE 

.__ IN FILE .. 4i RECORDS _ 217 TO 224 INCLUSIVE 
IN FILE 4. RECORDS 225 TO 225 INCLUSIVE 
IN FILE 4, RECORDS _ _226 To 233 INCLUSIVE 
IN FILE 4. RECOROS 234 TO 234"INCLUSIVE 

_ .. IN FILE 4, RECOROS 235 TO 242 INCLUSIVE 
IN FILE 4. RECORDS 243 TO 243 INCLUSIVE 
IN FILE 4, RECOROS 24* TO 251 INCLUSIVE 
IN FILE 4, RECORDS 252 TO - 252 INCLUSIVE ..-:.. - . ,'....;.-" -
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1 GOOD BINARY RECORDS OF LENGTH 0016 HORDS 
JB-GOOU. BINARY RECORDS.OF. LENGTH. 5403._W0Rl)S-ANtLJ5_CJHAR»C.tEBJL 
1 GOOD BINARY RECOROS DF LENGTH 0316 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0*63 KURDS AND 5 CHARACTERS. 
1 GOOO BINARY RECORDS OF LENGTH 0C16 ViORDS 
8 GOOD BINARY RECORDS (IF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
.8. GOOD BINARY RtCl'RUS .0F_LENGTH.0«63..WORDS_ANO_5_CHARAC.TERS_ 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS DF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF IENGTH 0J16 WORDS 
8 GOCD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECOROS Oh LENGTH 0016 WORDS 
JL GOOD.. BINARY _RECCRDS.OF_LENGTH .0463_W0RDS.AND_5_CHABACTeRi. 
1 GOOO BINARY RECORDS OF LENGTH 0016 WORDS 
CI GOOD BINARY RECCRDS OF LENGTH D463 WORDS AND 5.CHARACTERS 
1 GOOD BINARY RECUROS OF LENGTH 0016 KURDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND.5 CHARACTERS 
1 GOOD BIKARY RECORDS OF LENGTH 0016 WORDS 
.8 GOOD. BINARY..RECCRDS OF..LENGTH_.0463.WORDS_AND_S_CHARACTER,S_ 
1 GOOD BINARY RECORDS OF LENGTH 0816 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5.CHARACTERS 
I GOOD BINARY RECfiRDS CF LLNGTH 0016 WORDS 
JL.COOD .BINARY JtECt!RDS.OF_LENGT|l.04A3LWOROSJkND_5_CHARACTeRS_ 
1 GOOD BINARY RECt'RDS OF LENGTH 0C16 KURDS 
8 GOOO BINARY RECORDS OF LENGTH 0463 WORDS AND 5.CHARACTERS 
1 GOOD BINARY RECCRDS OF LENGTH 0316 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
I GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
JJ..GOCO BINARY RECrRDS. OF ..LENGTH. 0*63. WORDS _AND_5_CH*R*CTEJRS. 
I GOOD BINARY RECOROS OF LENGTH 0016 WORDS 
8 GOCD BINARY RECCRDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0816 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECOROS OF LENGTH 0016 WORDS 
JLGOCD.BINARY..RECL,RDS.0F..LENGrH..0463.WORDS.JkND_5_CHARACTERS. 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY. RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECIJROS OF LENGTH 0016 VIORDS 
JB-GOCD..BINARY RECOkOS.OF. LENGTH. 0463 WORDS AND_.S_CHARACTE.Ri 
t GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOCD BINARY RECORDS OF LENGTH 0463 WORDS AND.5 CHARACTERS 
1 GOOD BINARY RECCRDS OF LENGTH 0016 WORDS 
8 COCO BINARY RECOROS OF LENGTH 0463 WORDS AND 5 CHARACTERS. 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
.8. GOOD BINARY RtCOROS OK LENGTH 0*63 K0RDS_AND_5_CHABACTE«S 
1 GOOD BINARY RECORDS OF LENGTH 0C16 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND.5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
? GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
.8 GOOD BINARY RECOROS QF.LENGTH 0463 WORDS AND 5L.CHARACTER5 
1 GOOD BINARY RECORDS OF LENGTH 9&16 WORDS 

IN FILE 5, RECORDS 117 
-IflLFJLE 5j_R£C0RDS 118. 
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5, RECORDS 
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. RECOROS 
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IN FILE 5t 
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IN FILE 5, 
IN FILE 5, 
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IN FILE 5. 
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216 
217 
225 
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234 
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252 
.253. 
261 
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270 
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279 
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RECOROS 238 
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TO 
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TO 
TO 
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IN FILE 5t 

_IN FILE. 5 f_RcC0RDS 361.TU. _ 3 6 8 
IN FILE 5t RECORDS 369 TO 369 
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.337 
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333 
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369 0000 BINARY RECORDS OF LENGTH 0016 HORDS TO 0463 WOROS AND 5 CHARACTERS 
THE ABOVE INCLUDES 32tt_N.WNCHI. RECORDS , . . ..__ IN FILE 5, RECORDS 1 TO 369 INCLUSIVE 

ENO-OF-FILE S 

BEGIN FILE 6 ~ 
8 GOOD BI'.IARY RECORDS OF LENGTH 0463 HORDS AND 5. CHARACTERS . IN FILE 6, RECORDS . 1 T0._ 8 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 HORDS IN FILE 6, RECORDS 9 TO 9 INCLUSIVE 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE _6, RECORDS. 10 TO 17 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6, RECORDS 18 TO 18 INCLUSIVE 
8 GOOD BINARY RECOROS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECORDS 19 TO 26 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6, RECORDS 27 TO 27 INCLUSIVE 
8 GOOD BINARY RECORDS OF LENGTH 0463 HORDS AND 5 CHARACTERS . IN FILE _ 6. RECORDS 28 TO 35 INCLUSIVE 
1 GOOD BINARY RECCRDS OF LLNGTH 0016 WORDS IN FILE 6, RECOROS 36 TO 36 INCLUSIVE 

..,,« GOOD BINARY RECt ROX nF LENGTH 046* WORDS AND 5 CHARACTERS . IN FILE 
IN FILE 

6, RECOROS __ 
6, RECORDS 

37 TO 44 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0C16 WORDS 

IN FILE 
IN FILE 

6, RECOROS __ 
6, RECORDS *5 TO 45 INCLUSIVE 

8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5...CHARACTERS . IN FILE 6, RECOROS 46 TO 53 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6t RECOROS 54 TO 54 INCLUSIVE 

_ „ 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECORDS 55 TO 62 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0C16 WORDS IN FILE 6, RECOROS 63 TO 63 INCLUSIVE 

_,.8 GOOD BINARY RECCRDS OF 1 FNGTH 0463 WORDS AND 5 CHARACTERS IN FILE 
IN FILE 

6. RECORDS 
6, RECORDS 

64 TO 
72 TO 

71 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

IN FILE 
IN FILE 

6. RECORDS 
6, RECORDS 

64 TO 
72 TO 72 INCLUSIVE 

8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECORDS 73 TO 80 INCLUSIVE 
I GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6, RECOROS 81 TO 81 INCLUSIVE 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5.CHARACTERS IN FILE 6> RECOROS 82 TO 89 INCLUSIVE rf, 1 GOOD BINARY RECCRDS OF LENGTH 0016 WORDS IN FILE 6, RECOROS 90 TO 90 INCLUSIVE £ 8 GOOD BINARY RECORDS nf LENGTH n«M WORnS AND 5 CHARACTERS IN FILE 

IN FILE 
6> RECOROS 
6, RECORDS 

91 TO 
99 TO 

98 INCLUSIVE 
99 INCLUSIVE 

1 
1 GOOD BINARY RECORDS OF LENGTH 0316 WORDS 

IN FILE 
IN FILE 

6> RECOROS 
6, RECORDS 

91 TO 
99 TO 

98 INCLUSIVE 
99 INCLUSIVE 8 GOOD BINARY RECORDS-CIF LbNGTH 0463 WORDS ANO 5 CHARACTERS IN FILE 6, RECORDS 100 TO 107 INCLUSIVE 

1 GOOD BINARY RECCRDS OF LENGTH 0016 WORDS IN FILE 6, RECORDS 10B TO 108 INCLUSIVE 
. 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS ANO 5 CHARACTERS IN FILE . 6, RECORDS 109 TO 116 INCLUSIVE 
1 GOOD BINARY RECORDS OF LLNGTH 0016 WORDS IN FILE 6, RECORDS 117 TO 117 INCLUSIVE 

,. ...8 GOOD BINARY RECDRDS OF LFNI'.TH OAM WHIMS AND S CHARACTFRS IN FILE 
IN FILE 

6, RECORDS 
6," RECORDS 

118 TO 
"126 TO' 

125 INCLUSIVE 
126 INCLUSIVE 1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

IN FILE 
IN FILE 

6, RECORDS 
6," RECORDS 

118 TO 
"126 TO' 

125 INCLUSIVE 
126 INCLUSIVE .. . . 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECORDS 127 TO 134 INCLUSIVE 

1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6> RECORDS 135 TO 135 INCLUSIVE 
8 GOOD BIMARV RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECOROS 136 TO 143 INCLUSIVE 
I GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6, RECORDS 144 TO 144 INCLUSIVE 

„ _ 8 GOOD BINARY RECORDS (IF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 
IN FILE 

6t RECOROS 
6, RECORDS 

145 TO 
" 153 TO 

152 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

IN FILE 
IN FILE 

6t RECOROS 
6, RECORDS 

145 TO 
" 153 TO 153 INCLUSIVE 

__... - 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6t RECOROS ' 154 TO 161 INCLUSIVE 
1 GOOO BINARY RECCRDS OF LENGTH 0016 WORDS IN FILE 6, RECORDS 162 TO 162 INCLUSIVE 

:_8 GOOD PINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECOROS 163 TO 170 INCLUSIVE 
1 GOOO BINARY RECORDS OF LENGTH 0M6 WORDS IN FILE 6. RECORDS 171 TO 171 INCLUSIVE 
8 GOOD BINARY RECORDS OF 1 FNGTK 04H wnRns »Nn q CMARAfTFm: IN FILE 

IN FILE 
6, RECORDS 
6. RECORDS 

172 TO 
"180" T O -

179 INCLUSIVE 
" 180"INCLUSIVE"" 1 GOOD BINARY RECORDS OK LENGTH 0',16 WORDS 

IN FILE 
IN FILE 

6, RECORDS 
6. RECORDS 

172 TO 
"180" T O -

179 INCLUSIVE 
" 180"INCLUSIVE"" 

._. ..__ 8 GOOO BINARY RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS IN FILE 6, RhLOROS 181 TO 188 INCLUSIVE 
1 GOGO BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6, RECOROS " 189 TO 189 INCLUSIVE 

. . 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECORDS 190 TO 197 INCLUSIVE 
1 GOOD BINARY 'tECCRDS OF LENGTH 0016 WORDS IN FILE 6, RECORDS 198 TO 198 INCLUSIVE 

_. . ,8 GOOD BINARY RECOUP-; nF 1 i-NGTH 0463 WORDS AND 5 CHARACTERS IN FILE 
IN" flLE 

6t RECORDS 
6, RECORDS 

199 TO 
"207 TO" 

236 INCLUSIVE 
I GUOO BINARY RECORDS OF LENGTH 0016 WORDS 

IN FILE 
IN" flLE 

6t RECORDS 
6, RECORDS 

199 TO 
"207 TO" 207 INCLUSIVE 

...... 8 GOOD BINARY RECORDS CF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6. RECOROS 208 TO 21S INCLUSIVE 
I GOOD BINARY RECORDS OF LENGTH 0C16 WORDS IN FILE " 6, RECOROS 216 TO 216 INCLUSIVE 
8 GCOB BINARY RECURDS OF LLNGTH 1)463 WORDS AND 5 CHARACTERS IN FILE 6, RECORDS 217 TO 224 INCLUSIVE 
I GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6. RECORDS 225 TO 225 INCLUSIVE 
8 GflCt BIJiARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 6, RECOROS 226 TO 233 INCLUSIVE 



1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 6, RECOROS 234 TO 234 INCLUSIVE 
JL.GCOD BINARY RECOROS.OF.LENGTHJ)*63_WOR0S_AJJP_5_CHA&AC.TJ=RS. IN FILE 6 . RECORDS 235_T0 242.INCLUSIVE . 
I Gnuo' BINARY RECtJROS OF LENGTH 0316 WORDS IN FILE 6t RECORDS 243 TO 243 INCLUSIVt 

TO 0463 WORDS ANO 5 CHARACTERS 
216 N.I.NIWI RECORDS 

. . ENO-OF-FILC 6 

ncr.iM * t t P j 

...END-OF-FILE 7 

.. . EMPTY FILE - POSSIBLE END-OF-RUN 

243 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
THE ABOVE INCLUOES 

J N F I L t 6J_ RECO*0S__JL-T.O 2.43_UtCJLUS LYt 
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ENO-OF-FILE 9 

BEGIN FILE 10 
8 GOCO BINARY RECORDS OF LENGTH 0463 WORDS AND 5-CHARACTERS. . 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8..G0C0 BINARY_RECdRDS_0FJLENGTa.0.«63._W0RDS_AN0_SjaiA&AC.TeRS_ 
I GOOD BINARY RECORDS OF LENGTH 9016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND_5_CHARACT6RS_ 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS DF LENGTH 0463 WORDS AND 5 CHARACTERS.. 
1 GOOD BINARY RECORDS OF LENGTH 0016 WOROS 
8. GOOD. BINARY. RECURDS QF_LtNGTH,-0463_WOR0S_ANBJ_JGHARAC.TEBS_ L GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECOROS OF LENGTH 0463 WORDS AND 5 CHARACTERS— 
I GOOD BINARY RECOROS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND.S. CHARACTERS.. 
1 GOOD BINARY RECUROS OF LENGTH 0016 WORDS 
..8_G00D..BINARY RECORDS. OF_LENGTH. 0463. W0RDSJVND_5_CHARAC.TER.S_ 
1 GOOD BINARY RECCRDS OF LENGTH 0016 WOROS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5. CHARACTERS.. 
I GOOD BINARY RECORDS OF LENGTH 0C16 WORDS 
8 GOOD BINARY RECOROS OF LENGTH 0463 WORDS AND_5_CHARACTERS_ 
1 GOCO BINARY RECORDS OF LENGTH 0016 WOROS 
B_G00O BINARY.RECL'RDS.OF..LLNGTH.0463..WORDSjW0_5_CilAR«C.T_iS_ 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WOROS AND -5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

.... 8 GOOD BINARY RECDRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS _ 
1 GOCO BINARY RECORDS OF LENGTH 0016 WORDS 

_B_G£lOD_BINARY..RECORDS. OF-.LENGTH. 0463 WORDS-AMD. 5_CHAf.AC.TE.RS_ 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

.._.:..» GOOD B1MARY RECORDS DF LENGTH 0463 WORDS AND 5 CHARACTERS.. 
I GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

.2 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND .5 CHARACTERS. 
• 1 GOOD BINARY RECUROS OF LENGTH 0016 WORDS 

ftJSOaC _BINARY_.REC0ROS.DF_.LENGTH-0463 W0RDS_AND_5_C.HA.gAC.TEAS_ 
1 GOOD BINARY RECORDS OF LENGTH 0C16 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND.5 CHARACTERS.. 
1 GOOD BINARY RECUROS OF LENGTH 0016 WORDS 

-_ 8 GOOD BINARY RECORDS OF LENGTH 0463 WOROS AND 5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECCRDS flF.JLENGTH 0463.WORDS_AND_5_CHARACJ!fR.S_, 
1 GOCO BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AN0_5 CHARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 

. 8 GOOD BINARY RECOROS OF LENGTH 0463 WORDS AND„5 CHARACTERS 
1 GOCO BINARY RECOROS OF LENGTH 0016 WORDS 
3 GOOD BI\ARY RECOROS OF. LENGTH 0463 WORDS AND_5_CHARACTER.S_ 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GGOD BINARY RECORDS OF LENGTH 0463 WORDS AND. 5 CHARACTERS-
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS 
8 GOOD BINARY RECORDS DF LENGTH 0463 WORDS AND_5 CHARACTERS-
L GOOD BINARY RCCOKDS OF LENGTH 0016 WORDS 
8 GOOO BINARY RECOKOS OF!LENGTH"0463 WORDS AND 5_£HARACTERS 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS; 
8 GOOO BINARY RECORDS OF; LENGT:H046!3<~W0RDS AND 5.CHARACTERS 
*1 GOOD BIkARY, RECORDS j)F'LENGTH O'Sl&vHDRDS 
S GOOD BINARY RECORDS 0F??,H-NGTHX>463 iioRDS AND 5 CHARACTERS 
1 GOCC BINARY RECOROS OF CENGTH t a16 WORDS ; 

IN FILE 10. RECORDS 
IN FILE 10. RECORDS 

_!J_«.LE__J.J»JL_RECORDS_ 
IN FILE 10. RECORDS 
IN FILE 10. RECORDS. 
IN FILE 10. RECOROS 
IN FILE . 10, RECOROS 
IN FILE 10. RECORDS 

_IMJ!ILE _Qt_RECOROS_ 
IN FILE 10. RECOROS 

-IN FILE„ 10, RECOROS 
IN FILE 10, RECORDS 

. IN FILE 10, RECOROS 
IN FILE 10, RECOROS 

_IN_.F ILE LQ,-.RECORDS_ 
IN FILE 10, RECOROS 

_IN FILE 10, RECORDS 
IN FILE 13, RECORDS 

_IN FILE _ 1 0 . RECORDS 
IN FILE 10, RECORDS 

_I N...F ILE 10,.. RECORDS. 
IN FILE 10, RECOROS 

_IN FILE __ 10, RECORDS 
IN FILE 10, RECORDS 
-IN F I L E — 10, RECORDS 
IN FILE 10, RECORDS 
JN_FILE L0,_RECOROS. 

.10, 
1C. 

.10, 
10, 

IN FILE 
IN FILE 
IN FILE 

.IN FILE 
IN FILE 

_IN__ILE. 
IN FILE 
IN FILE 
IN FILE 
IN FILE 
IN FILE 

_1N FILE 
IN FILE 
IN FILE 
IN FILE 
IN FILE 
IN FILE 

_1N. FILE 10, 
IN FILE 10, 

_IN.F1L6 _ 1 0 , 
IN FILE 10, 

-IN.FILE 10, 
IN FILE 

_IN FILE. 
IN FILE 
IN FILE 
IN FILE 
IN;FILE 
IN FILE 

10, RECORDS 
10, RECORDS 
10, RECOROS 
10, RECOROS. 
10, RECOROS 
J0_.RECOROS_ 
10, RECORDS 

RECORDS.. 
RECOROS 
RECORDS.. 

. RECOROS 
IS, RECORDS 
10, RECORDS 

__10, RECOROS. 
)C, RECORDS 
10, RECORDS 
10, RECORDS 

RECORDS_ 
RECOROS 
RECOROS._ 
RECORDS 
RECORDS .. 
RECORDS 
RECOROS_ 
RECORDS 
RECOROS 

... RECOROS 
10, KtfctOROS 
10, RECOROS 

10, 
-10, 
10, 

.10, 
I P , 

... . • INCLUSIVE 
9 INCLUSIVE 

17_.INCLUSIV6_ 
18 INCLUSIVE 
26 INCLUSIVE 
27 INCLUSIVE 
35 INCLUSIVE 
36 INCLUSIVE 
.44. INCLUSIVE.. 
45 INCLUSIVE 
53 INCLUSIVE 
54 INCLUSIVE 
62 INCLUSIVE 
63 INCLUSIVE 
71 INCLUSIVE.. 
72 INCLUSIVE 
80 INCLUSIVE 
81 INCLUSIVE 
89 INCLUSIVE 
90 INCLUSIVE 
98 INCLUSIVE, 
99 INCLUSIVE 

107 INCLUSIVE 
108 INCLUSIVE 
116 INCLUSIVE 
117 INCLUSIVE 

_125.INCLUSIVE„ 
126 INCLUSIVE 
134 INCLUSIVE 
135 INCLUSIVE 
143 INCLUSIVE 
144 INCLUSIVE 
15? INCLUSIVE_ 
153 INCLUSIVE 
161 INCLUSIVE 
162 INCLUSIVE 

_ 1T0 INCLUSIVE 
171 INCLUSIVE 
J 79 INCLUSIVE^ 
180 INCLUSIVE 

_ 188 INCLUSIVE 
1B9 INCLUSIVE 
197 INCLUSIVE 
198 INCLUSIVE 
206 INCLUSIVE 
207 INCLUSIVE 

.. 215 INCLUSIVE 
216 INCLUSIVE 

—.224 INCLUSIVE 
225 INCLUSIVE 

„233 INCLUSIVE 
234 INCLUSIVE 

'242 INCLUSIVE 
243, INCLUSIVE 

?25l" IBCLUSIVE 
252 INCLUSIVE 

to 
. .ACI 

http://W0RDSJVND_5_CHARAC.TER.S_
http://5_CHAf.AC.TE.RS_
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GOOD (ItNARV 
_jGCOD_BINARY. 
GOOD BINARY 
GOOD BINARY 
GOOD BINARY 
GOOD BINARY 
GOOD BINARY 

.GOOD.BINARY 
GOOD BINARY 
GOOO BINARY 
GOOO BINARY 
GOOC BIHARY 
GOOD BINARY 
.GOOO BINARY 
GOOD BINARY 
GOOD BINARY 
GOOD BINARY 
GOOD etS-'MW 
60C0 BI.1ARV 

.(.GOOD BINARY 
I GOOO BINARY 
8 GOOD BINARY 
1 GOOD BINARY 
JlGOOD BINARY 
XTGOOOFtfNAR* 

_J_GOOO„ BINARY 
6000 BINARY 
GOOD BINARY 
GOOD BINARY 
GOOO BINARY 
GOOD BINARY 
.GOOD UNARY. 
GOOD BINARY 
GOOO BINARY 
6000 BINARY 
GOOD BINARY 
GOOD BINARY 

_B_GDOD.BINA-<Y_ 
1 GOOD BINARY 
GOOD BINARY 
GOOO BINARY 
GOOD BINARY 
GOOD BINARY 
.GOOD BIO-ARY. 
GOOD BIH...:Y 
GOOB BINARY 
HOOD BINARY 
GOOD BINARY 
GOOD BINARY 
. GOOD BINARY 
GOOD BINARY 
GOOD BINARY 
GOOD BINARY 

B GOOD BINARY 
1 6000 BINARY 

.8.6000 BINARY 
1 BOOB BINARY 

RECORDS OF LENGTH 0016 WORDS 
RECCROS_QF_L£NGTH.J)+63_KOR0S_AN0_!L£HA.RAC.tE 
RECORDS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS 
RECORDS OF LENGTH 0016 WTIROS 
RECORDS OF LENGTH 0463 WORDS AND .5 .CHARACTERS.. 
RECPROS OF LENGTH 0016 WORDS 
RECPRDS. 0F_LtNCTH .0463.WORDS JtN0_5.fiBAR.AC TERS_ 
RECORDS OF LENGTH 0316 WORDS 
RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS. 
RECORDS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 0*63 WORDS A HO 5 CHARACTERS 
RECORDS OF LENGTH 0016 WORDS 
RECORDS 0F..LENMH.0*63 WORDS.AND_5_CHABAC.TEJRS. 
RECbRDS OF LENGTH 0316 WORDS 
RECORDS OF LENGTH 0*63 WORDS AND-5. CHARACTERS. 
RECPROS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS . 
RECORDS OF LENGTH 0C16 WOROS 
.REC(mOS.OF.LtNGTH.O*63>OR0S_Ai<0_5_ttlAR#fTeR.S_ 
RECORDS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 0*63 WORDS AND .S. CHARACTERS. 
RECORDS OF LENGTH 0316 WORDS 
RECORDS OF LENGTH 0*63 WORDS AND..! .CHARACTERS.. 
RECORDS OF LENGTH 0016 WORDS 
*Ea>RDS_OF_LEI»GTH.O«3_HORDS.JlNO_5_CHARA£ieRS 
RECORDS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 0*63 WORDS ANO-5 CHARACTERS. 
RECORDS OF LENGTH 0C16 WORDS 
RECORDS OF LENGTH 0*63 WOROS AND-5 .CHARACTERS. 
RECORDS OF LENGTH 0316 WORDS 
.RECPRDSJ0f_LEN6TH.0*63_WORD$JkNO_S_£HAB 
RECOROS Uf LENGTH 0016 WORDS 
RECORDS OF LENGTH 0*63 WORDS ANO-S CHARACTERS. 
RECORDS OF LENGTH 0016 MRROS 
RECORDS OF LENGTH 0*63 WORDS AND 5 CHARACTERS. ._ 
RECORDS OF LENGTH 0016 WORDS 
RECrROS. OKJXNGTH. C*M WORDS ANI> 5 CHARACTERS 
RECORDS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 9*63 WOROS AND-5.CHARACTERS ... 
RECORDS OF LENGTH 0016 WOROS 
RECORDS OF LENGTH 0463 WORDS AaO-SL CHARACTERS. 
RECORDS OF LENGTH 0G16 WOROS 
RECORDS -OF_LENGTH_t>*63- WORDS JW0_5_CHARAC.TERS 
RECPRDS OF LENGTH 0016 WORDS 
RECORDS OF LENGTH 0463 WORDS AH0-5-&HARACTERS. 
RECORDS OF LENGTH 0016 WOROS 
NECOROS OF LENGTH 0*63 WORDS AN0-.5. CHARACTERS 
RECORDS OF LENGTH 0016 WOROS 

IN FILE 1 1 . RECOROS 117 
_IJS_F.Ue__U«JECOROS. 118 
If! FILE 
IN FILE 
IN FILE 

. TN FILE 
IN FILE 

Hi 
- 1 1 . 

Hi 
. Hi 

RECOROS 
RECOROS 
RECOROS 
RECORDS 

11. RECOROS 

126 
127 
133 
136 
1*4 

TO 117 
TIL—123. 
TO 126 

_IN_F.UE U,.RECORDS 1*3. 

TO. 
TO 
TO 
TO 

13* 
135 
143 
144 

IN FILE 11. RECOROS 
IN FILE. 11. RECORDS 
IN FILE 11. RECOROS 
IN FILE 11. RECORDS 
IN FILE 11. RECORDS 
N.JFILE 11,. RECOROS. 

IN FILE 11. RECORDS 
IN FILE _ 11, RECORDS 
IN FILE 11. RECORDS 
IN FILE ...11. RECORDS 
IN FILE 1 1. RECORDS 

_1 N_rj I IE 11 ...RECORDS 
IN FILE 11. RECORDS 

. IN FILE .. 11. RECORDS 
IN FILE 11, RECOROS 
IN FILE . 1 1 , RECOROS 
tN FILE 11. RECORDS 
IN.E I.LE t liJIECOf.OS. 

11, RECOROS 
lit RECORDS 

RECORDS 
RECORDS 
RECORDS 

IN FILE 
. IN FILE 
IN FILE 11, 
IN FILE 11 
IN FILE 11 
IN_FILE Ui_.RECOROS. 
IN FILE 11, RECORDS 

.IN FILE _ 1 1 , 
IN FILE 11. 
IN F I L E . . 11, 
IN FILE It 

133 
134 
162 
163 
171 
.172. 
180 
181 
189 
190 
198 
.199 
207 
20B 
216 
217 
225 
.226. 
234 
235 
243 
244 
252 
.253 
261 

RECORDS 262 
RECORDS 270 
RECOROS 271 
RECORDS 279 

TO >SZ„ 
TO 153 
TO .. 161 
TO 162 
TO 170 
TO 171 
TO 179 
TO 180 
TO . 188 
TO 189 
TO . 197 
70 198 
TO 236 
TO 207 
TO 215 
TO 216 
TO . 224 
TO 225 

.TO 233 
TC 234 
TO 
TO 
TO 
TO 

242 
2*3 
251 
252 

J 1_F. I L E _ _ U J L . R E C O R D S 283. 
IN FILE 1 1 . RECORDS 288 
IN F I L E . . 1 1 , 
IN FILE 1 1 . 

_ . . IN FILE 1 1 . 
IN FILE 1 1 , 

RECORDS.. 
RECORDS 
RECORDS. 
RECORDS 

289 
297 
298 
306 

JN_F1LE ll,.RECORDS 307. 
IN FILE 1 1 . RECORDS 315 

_.1N FILE 1 1 , RECORDS. 
IN FILE 1 1 , RECOROS 

..IN FILE 1 1 , RECORDS 
IN FILE 1 1 , RECORDS 

RECOROS.OF LSN6YH_0**3_WORDS ANO 8 CHARACTERS IN f HE 11...RECORDS. 
RECORDS OF LENGTH 0016 WORDS IN FILE 1 1 , RECOROS 
RECORDS OF LENGTH 0463 HORUS ANQ.5.CHARACTERS IN FILE 1 1 , RECORDS 
RECDROS OF LENGTH 0CI6 WORDS 
RECORDS OF LfcNGTH 0463 WORDS ANO 5 CHARACTERS 
RECORDS UF LENGTH 0016 WOROS 
RECORDS OF. LENGTH'0463 WORDS JN0_5_tttARA£TEBS_ 
RECORDS OF LENGTH 0016 WORDS 

IN FILE 1 1 , RECORDS 
IN FILE - . 1 1 . RECORDS 
IN FILE 1 1 . RECOROS 
.IN.. FILE 11 ,_RECORDS_ 
IN FILE 11, RECOROS 

316 
324 
.325 
333 
.334 
342 
343 
351 
.352 
360 
361 
369 

.TQ 260 
TO 261 
TO 269 
TO 270 
TO 278 
TO 279 
TO 287 
TO 288 
TO .296 
TO 297 
TO 305 
TO 306 
TQ 314 
TO 315 
T0_. 323 
TO 324 
TO .. 332 
TO 333 
.TO 341 
TO 342 
TO ... 350 
TO 351 
TO 359 
TO 360 
TO . 368 
TO 369 

INCLUSIVE 
INCLUSIVE,. 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE .. 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE . 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE" 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE _ 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE. 
"INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
INCLUSIVE 
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369 6000 BINARY RECORDS OF LENGTH 0C16 WORDS TO 0*63 HOROS AND 5 CHARACTERS 
. THIABOVE INCLUDES . 32F H, .I.NIH) RECORDS . _ . . . ........ IN FILE lit RECORDS 1 TO 369 INCLUSIVE 

"~ EMO-QF-FILE 11 

BEGIN FILE 12 « COCO BINARY RECORDS OF LENGTH 0463 HORDS AND 3 CHARACTERS.. IN FILE.. .12, RECORDS . 1 TO 8 INCLUSIVE 1 GOOD BINARY RECORDS OF LENGTH 0016 HOROS IN FILE 12, RECORDS 9 TO 9 INCLUSIVE 
B Gnnc BIMARY HfcC.mOS OF LENGTH 0*63_ WORDS AND_5_.CHARACT.tRS I.N FJ.LE„ IN FILE 

_1?«_REC0RDS__ 
12, RECOROS _1P TO 

18 TO 17 INCLUSIVE 1 GOOO PI NARY RECORDS OF LENGTH 0C16 HORDS 
I.N FJ.LE„ IN FILE 

_1?«_REC0RDS__ 
12, RECOROS _1P TO 

18 TO 18 INCLUSIVE 
8 GOOD BINARY AECPROS OF LENGTH 0463 HORDS AND 5. CHARACTERS IN FILE 12t RECOROS 19 TO 26 INCLUSIVE 1 GOOO BINARY RECORDS OF LENGTH 0016 WURDS IN FILE 12, RECOROS 27 TO " 27 INCLUSIVE 
8 GOOD BINARY RECORDS OF LENGTH 9463 HORDS AND 5 CHARACTERS . IN FILE 12, RECOROS 28 TO 35 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 12, RECORDS 36 TO 36 INCLUSIVE 
8 GOOD B1WARY RECORDS OF LENGTH 0463. H0R0S.ANe._5_CHARACJE.RS IN FIIE_ 12. RECORDS 37 TO 44 INCLUSIVE 
1 GOOD BHiARY RECOKOS OF LENGTH 0CI6 WORDS IN FILE 12, RECOROS 45 TO 45 INCLUSIVE 
8 GOOD BINARY RECriRDS OF LENGTH 0463 HOROS AND. 5 CHARACTERS.. IN FILE_ _ 12, RECOROS _ 46 TO .. 53 INCLUSIVE 
1 GOOD BINARY RECUROS OF IINGTH 0016 HORUS IN FILE 12, RECOROS 54 TO 54 INCLUSIVE 
8 GOOO BINARY RECORDS OF LENGTH 0463 HORUS AND.$ CHARACTERS. . . IN FILE_ _ 12, RECORDS 53 TO 62 INCLUSIVE 
1 GOOD 8IWARY RECORDS OF LENGTH 0016 HORDS IN FILE 12, RECORDS 63 TO 63 INCLUSIVE 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDSjkND *_CtMR.AC.TER.5 IN FUE_ 

IN FILE _ 1 2 , RECORDS 12, RECOROS 
64 TO 
72 T0~ 71 INCLUSIVE 1 GOOD BINARY RECORDS OF LENGTH 0216 HOROS 

IN FUE_ 
IN FILE _ 1 2 , RECORDS 12, RECOROS 

64 TO 
72 T0~ 72 INCLUSIVE 

. . 8 GOOD BINARY RECORDS OF LL-NGTH 0463 HORDS ANO 5 CHARACTERS. IN FILE . 12, RECORDS 73 TO 1*0 INCLUSIVE 
1 C0C-- BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 12c RECORDS Bl TO 81 INCLUSIVE , 
8 COCO BINARY RECORDS OF LENGTH 0463 HORDS AND S CHARACTERS IN FILE 12, RECOROS 82 TO 89 INCLUSIVE w 
1 GOOD BINARY RECORDS OF LENGTH 0G16 HORDS IN FILE 12, RECOROS 90 TO 90 INCLUSIVE , 

__, 6 oncn M U A R Y REenxns OF LENGTH _«6- WORDS AND. S_CH>RACTER$, IN..FILE_ IN FILE 12(_*EC0ROS 
12, RECORDS 

91 TO 
99 T0~ 

9B INCLUSIVE 
99 INCLUSIVE 1 GOOD Ul.liARY RECORDS OF LENGTH Oi 16 KORDS 

IN..FILE_ IN FILE 12(_*EC0ROS 
12, RECORDS 

91 TO 
99 T0~ 

9B INCLUSIVE 
99 INCLUSIVE 

._ 8 GOCO BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE. . 12, RECOROS 100 TO 107 INCLUSIVE 
1 GOCO BINARY RECORDS OF LENGTH DC 16 HOROS IN FILE 12, RECORDS 108 TO 108 INCLUSIVE 

__„ 8 GOCO BINARY RECORDS OF LENGTH 0463 KORDS AND 5 CHARACTERS . IN FILE _ 12, RECORDS 109 TO 116 INCLUSIVE 
1 GOOO BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 12, RECOROS 117 TO 117 INCLUSIVE 
• <"**> lilHARV apcnxns t\t imtTH 0463 WORDS .AN0_9_C,HAR.ACTERS ._ IN FILE. IN FILE 12, RECORDS 

12, RECORDS 
118 JO 
126 TU 125 INCLUSIVE 1 GOOO BINARY RECORDS OF LENGTH 0016 HOROS 

IN FILE. 
IN FILE 12, RECORDS 

12, RECORDS 
118 JO 
126 TU 126 INCLUSIVE 

8 GOOO BINARY RECORDS OF LENGTH 0*6!, HORDS ANO. S CHARACTERS .. . IN FILE 12, RECORDS 1-7 TO 134 INCLUSIVE 1 GOOD BIHARY RECUROS OF LENGTH 0C16 WORDS IN FILE 12, RECORDS 135 TO 135 INCLUSIVE 
8 COOP BINARY RECORDS OF LENGTH 0463 HOROS AND 5 CHARACTERS . . . IN FILE . . 12, RECOROS 136 TO 143 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 5316 HORDS IN FILE 12, RECOROS 144 TO 144 INCLUSIVE 

_ _ • emio MriAKY ftur.nitnS «. LENGTH 0663,.WORDS ANO_f„CHARACTER?. IH..FILE_ 1£«_R£C0R0S 
12, RECORDS 

145 TO 
~1S3 TO 

152 INCLUSIVE 
""153 INCLUSIVE 1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 1£«_R£C0R0S 

12, RECORDS 
145 TO 

~1S3 TO 
152 INCLUSIVE 

""153 INCLUSIVE 
• GOOD BINARY RECORDS OF LENGTH 0463 HOROS AND S CHARACTERS . IN FILE . 12, RECOROS 154 TO 161 INCLUSIVE 
1 GOOO BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 12, RECOROS 162 TO 162 INCLUSIVE 8 GOCO BINARY RECORDS OF LENGTH 0463 HOROS AND 3.CHARACTERS __.' . IN FILE 12, RECOROS 163 TO 170 INCLUSIVE . 
1 GOOO BINARY RECQkDS OF LENGTH 0016 WORDS IN FILE 12, RECOROS 171 TO 171 INCLUSIVE 
« e m n Rt_*«v *ctfa,ps iw LENGTH 0463 WORDS ANO 3 CHARACTERS IN FILE 12,.RECORDS_ 1*2. T0_ 179 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 12, RECORDS "180 TU 160 INCLUSIVE 

..8 GOOP BINARY RECORDS OF LENGTH 0«63 WORDS ANO 5 CHARACTERS IN FILE 12, RECORDS 181 TO 188 INCLUSIVE 1 GOOO BINARY RECORDS OF LENGTH 0*16 WORDS IN FILE 12, RECORDS 189 TO 189 INCLUSIVE 
.._ B GOOO BINARY RECORDS OF LENGTH 0463 HORDS AND 3 CHARACTERS IN FILE IN FILE 12, RECOROS 

12, RECORDS 
190 TO 
198 TU 

197 INCLUSIVE 1 GOOD BINARY RECI 80S OF LENGTH 0316 WORDS IN FILE IN FILE 12, RECOROS 
12, RECORDS 

190 TO 
198 TU 198 INCLUSIVE 

• GOCO IttN-AY prcnant t\r ) *u$in c* 6j WORDS ANO S CHARACTERS IN FILE 12, RECORDS 199 TO 206 INCLUSIVE 
1 GOOD BINARY RECORDS OF LENGTH 0 M 6 WORD." "" IN FILE 12, RECOROS"" "207 TO" " 207 INCLUSIVE" . 8 GOOD BINARY RECORDS OF LENCTH 0463 HORDS ANO 3 CHARACTERS IN FILE 12, RECOROS 2CS TO 215 INCLUSIVE 
1 GOOU BINARY RECORDS OF LENGTH 0016 HOROS IN FILE 12, RECOROS 216 TO 216 INCLUSIVE 
B GCOO BI-'IARY RECIMOS OF LENGTH 0463 WORDS ANO S CHARACTERS IN FILE 12, RECOROS 217 TO 224 INCLUSIVE 
I GOOD BINARY RECORDS OF LENGTH CCI6 KORDS IN FILE 12, RECOROS 225 TO 225 INCLUSIVE 
i 6W10 BMARV RECORDS C? LENGTH 0463 WORDS AM) 3 CHARACTERS IN FILE 12, RECOROS 226 TO 233 INCLUSIVE 
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t 'NCISE' RECORDS CF LENGTH « CHARACTERS 

THE MCWC INCLUCES - . . . . I H.1.MWJ RECORDS. 
IN FILE IS. RECORDS 1 TO 1 INCLUSIVE 
ENO-GF-FILfc IS 

6ESIN FfLE 16 
ENP-OF-FILE 1* 
EHFTV FILE - F3SSIBLE ENO-OFHtUN 

•ESIN FILE 17 

•4 
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(a) Table U. Tape Bump of First 10 Recordsx 

(a) The computer listing has four words per line. Each word is written as 20 
octal characters. The four characters on the far left of each page give the 
word count in decimal and the four characters to the right of this give the 
word c.jnt.in octal. 



COC 0600 TAWS DUMP 



TILE 10 I KECCilD SO 1 $120 CHAMCTEHS. b.MARV 

3093 CO-.? 09990 9000 n 90*11 *027t 10300 00093 09001 0901* 09990 00000 009C9 0OC93 00009 00009 09999 39900 
0904 909* 09930 00903 OOOCO -39000 09099 COOOO 00093 00301 99003 09000 09099 90000 00000 09000 00090 09000 
3339 9915 3C.-9 -C_5!> Otf-'iU 939SC 6.C93 30909 0399-} 00009 03039 OOOCO 09000 00004 09999 99099 99303 93999 
9012 OH* .3.-0 CCCC9 03010 «9i»9 90)99 90910 0.90-. 0003. . 00093 031O3 30090 C9030 09099 OCOOO 00999 99900 
3.1* 392J 0-39C OCOOC 99-390 00000 03990 OOCOO 0000-3 00030 06930 00903 090C0 00000 00090 00000 00099 00099 

_...C920 , . 392* ..._. CO.5'0.09 -OC O0.C9 .C90JC_ .-.00330_0OC?0 .0:33iJ933Ci___33339 IK393.9059C. 09903„ _09999 09909.03030 J0303 
932* JvSC 33933 ircr.o 93.rc C U O J O 63.30 90999 09993 638C7 9339 '(33 93990 9S30C 00909 000C9 9SO00 09993 
5028 093* CO*. tO -309C C0?'*3 JC099 C330S 09909 0393. -0l'3.< 00303 . DM 03099 09000 09999 09000 00939 03999 
0032 33*3 C6.TJ6 9.3UC 03.03 SfOOKO 99999 00000 9C99') 99930 00999 99999 00000 0900C 00609 00300 09930 09009 
3936 9?** C.COO 9&C00 OOOfO 90900 903?3 c'j.io oi;;; 99993 09S90 99999 93990 OCOOO 0OCO3 99060 0.09. 0900) 
O-.C )".!? SC-J03 l._«.9P 00103 0C0C8 C C ? 9 J 9C_I'3 OOOO-? 90993 00330 39903 00900 03000 00099 OOOCO 99909 9309.' 

__.e:** J95* , _.. 39001 b0r9..C8CI3. JM099 6I.--63..990C9 O«00J..3iwP?_ _09333 .90390. 00030 00003_ __99909 00090 09090 0330C-
9-** 35V- C0C99 0..C. OOOCO C9P00 09930 00990 03393 39C03 09903 5033i 00030 90000 09003 09999 00030 OOCOO 
9352 906* ..CO. 00-309 00900 00000 Ci.00 OOi'O .3093 .S9i. 90393 09C90 00000 39C90 09009 O0S09 00090 09CCU 
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Table 5. Energy and photopeak efficiency calibration for ER experiment. 

Energy Calibration 

Channel Energy 
(keV) 

Channel Energy 
(keV) 

Channel Energy 
(keV) 

713.93 71.55 1763.48 177.05 2690.40 268.89 
1048.1*6 105.24 2038.04 204.11 2969.70 296.58 
1210.20 121.57 2081.28 208.37 2994.60 299.16 

1359.79 136.6b 2142.59 214.49 3281.40 327.82 

Ht63.58 147.12 2179.93 218.10 37^7-01 378.72 
1524.48 153.27 2284.36 228.49 3780.91 385.23 
1711.72 171.33 2338.63 233.89 3855.30 413.86 

1739.47 174.37 2498.04 249.73 3864.88 418.73 

Photopeak Efficiency Calibration 
Energy Counts for Energy Counts for Energy Counts for 
(keV) 1^/Pission Yield (keV) l#/Fission Yield (keV) l#/Fission Yield 
30.0 1.48 x 105 116. 3.70 x 101* 22;j. 8.35 x 103 
47.0 1.48 x 105 121. 3.42 X 104 234. 7.50 x 103 
52.0 1.33 x 105 125. 3.15 x I O ^ 242. 6.90 x 1 0 3 

60.0 1.10 x 10 5 130. 2.89 X 101* 251. 6.25 x 1 0 3 

70.0 8.85 x 101* 136. 2.68 x HA 262. 5.70 x 1 0 3 

72.5 8.45 x IQ1*- 141. 2.48 x lO1* 274, 5.20 x 1 0 3 

75.8 7.90 x 10^ 146. 2.30 x 101* 284. 4.72 x 103 
78.5 7.45 x 101* 152. 2.10 X lO1* 294. 4.28 X 1 0 3 

81.5 7.00 x 101*- 158. 1.93 x lO1* 308. 3.86 x 103 
84.8 6.60 x lO1* 164. 1.75 x 101* 319. 3.51 x 1X)3 
88.3 6.15 x I O ^ 

5.70 x 101* 
171. 1.61 x K A 

1.48 x XOh 

331. 3.21 x 1 0 3 

92.0 
6.15 x I O ^ 

5.70 x 101* 177. 

1.61 x K A 

1.48 x XOh 

3*1-5. 2.5$ x 10 3 

95.7 5.30 x H A 185. 1.33 x 1 0 4 3 5 8 . 2.45 x 1 0 3 

99.5 4.90 x K A 192. 1.^3 X lO^ 372 . 2.31 x 1 0 3 

103.0 4.56 x lo1* 199. l . i l X 101* 3 8 8 . 2.21 x lo3 
107.0 4.35 x 10^ 206. 1.02 X lO^ 4 0 5 . 1.96 x 1 0 3 

111.0 3.98 x IO1*- 216. 9.25 x io3 
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Table 6. Energy and photo peak efficiency calibration for G6 experiment. 

Energy Calibration 
Channel Energy 

(keV) 
Channel Energy 

(keV) 
Channel Energy 

(keV) 

276.9 99.6 768.5 277.6 2832.3 1015.1 
288.3 IO3.8 996.0 359-7 3279.3 1173.2 
580.7 209.8 1171.4 423.1 3532.0 1279.2 
631.7 228.2 I634.8 589.6 3709.7 1332.5 

a} 
Photopeak Efficiency Calibration ' 

Energy 
(keV) 

Counts for 
156/Fission Yield 

4864. 

Energy 
(keV) ] 

Counts for 
l#/Fission Yield 

_ counts ror 
1 (kevfy W F i s s i o n Y i e l d 

60. 

Counts for 
156/Fission Yield 

4864. 190. 317^. 580. 389. 
70. 5888. 200. 2892. 600. 376. 
80. 6528. 220. 2406. 650. 333. 
90. 6912. 240. 1997. 700. 297. 

100. . 6784, 260. I638. 750. 269. 
110. 6400. 280. 1357. 800. 24l. 
120. 6144. 300. 1203. 850. 218. 
130. 5708. 3*10. 947. 900. 194. 
140. 5325. 380. 806. 1000. 161. 
150. 4838. 420. 678. 1100. 138. 
160. 4378. 46o. 576. 1200. 118. 
170. 3917. 500. 491. 1300. 105. 
180. 3584. 540. J+33. 

a) These absolute efficiencies are not as well determined as the HE 
experimental efficiencies. For best absolute accuracy a photopeak 
should be normalized to the HR results and then use these efficiencies 
as relative standards. 
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Table 7. Energy and photopeak efficiency calibration for GX experiment. 

Energy Calibration 
Channel Energy 

(keV) 
Channel Energy 

(keV) 
Channel Energy 

(keV) 

315.1 104.0 613.2 211.6 1660.0 589.0 
502.8 171.7 949.7 332.9 2287.2 815.4 
519 .4 199 .4 1024.0 359.7 3568.2 1279.5 

Photopeak Efficiency Calibration a) 

Energy 
(keV) 

Counts for 
l#/Fission Yield 

Energy 
(keV) 

Counts for 
1^/Fission Yield 

Energy 
(keV) 

Counts for 
1^/Fission Yield 

60. 42670. 190. 27840. 580. 3412. 
70. 51650. 200. 25370. 600. 3298. 
80. 57260. 220. 21100. 650. 2921. 
90. 60630. 240. 17520. 700. 2605. 

100. 59510. 260. 14370. 750. 2359. 
110. 56l4o. 280. 11900. 800. 2114. 
120. 53890. 300. 10550. 850. 1912. 
130, 50070. 340. 8307. 900. •1701. 
l40. 46710. 380. 7070. 1000. 1412. 
150. 42440. 420. 5947. 1100. 1210. 
160. 38400. 460. 5050. 1200. 1035. 
170. 34300. 500. 4307. 1300. 921. 
180. 31440. 540. 3798. 

a) See note on Table 6. 
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Table 8. Energy and Photopeak Efficiency Calibration for COAX Experiment. 

Energy Calibration 

Channel Energy Channel Energy Channel Energy 
(keV) (keV) (keV) 

396.9 199.3 513.0 258.5 1173.9 589.6 
421.0 211.6 585.^ 296.0 2348.5 1173.2 
470.5 236.9 659.4 332.9 2667.5 1332.5 
478.8 240.8 712.4 359.7 

ai Photopeak Efficiency Calibration ' 

Energy Counts for Energy Counts for Energy Counts for 
(keV) 1^/Fission Yield (keV) l#/Fission Yield (keV) 1^/Fission Yield 
130. 24395. 380. 5474. 900. . 1549. 
150. 21420. 440. 4403. 950. 1481. 
170. I6838. 460. 4165. 1000. 1374. 
190. 14399. 480. 3927. 1100. 1190. 
210. 12495. 500. 3689. 1200. 1053. 
230. 11126. 540. 3320. 1300. 940. 
250. 999S. 580. 2986. 1400. 845. 
270. 8865. 600. 2856. 1500. 768. 
290. 8032. 650. 2558. 1600. 708. 
300. 7616. 700. 2350. 1700. 648. 
320. 6961. 750. 2130. 1800.• 601. 
340. 6426. 800. 1909. 1900. 559. 
360. 5890. 850. 1749. 2000. 523. 

a) See note on Table 6. 
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FIGURE CAPTIONS 

1. General schematic representation of the detector configuration. 

Detectors F, (with electrodeposited 5 Cf) and Fg measured kinetic 

energies of the fragments. Detectors y\, and y measured energies of 

y-rays and/or x-rays. The sources and detectors indicated in the 

bottom of the figure were used for external stabilization of the 

photon detectors. 

2. An example showing the mas6 resolution for four specific transitions 

associated with the isotope Ba. Each point represents the intensity 

of the gamma ray observed in the mass interval indicated on the abscissa. 

The width of the distribution for this isotope is ~ 5.6 a.m.u. (FWHM). 

Depending on the mass with which the v-ray is associated the width 

can vary^from ~ k-f a.m.u. It should be noted the centroid of this 

distribution is about A = 1^3.5 and not A = ikk even though these trans-

itions are associated with the isotope ' Ba (see text for discussion 

on this subject). 

3. An example of portions of mass sorted gamma ray spectra recorded in 

the HR experiment. The top spectrum is for transition from fission 

products stopped in fragment detector F. having masses between 103-10J 

and the bottom spectrum is for the mass interval 105-107. $he straight 

line is for energy calibration. Each spectrum is plotted twice with 

the top spectrum being equal to the bottom spectrum multiplied by 5. 
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