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ABSTRACT

We present information on how to obtein and use & magnetic tape on which
is recorded gamma ray spectral information in coincidénce with the prompt fission
of > Cf. This data is supplied so that interested users may have access to a
large numter and variety of gamma ray spectra sorted according to fragment mass
intervale., The information waé recorded in three and four perameier experiments
in which two fragment kinetic energies were measured in coincidence with gamra,

rays md K x-rays,
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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 2520f (see Fig, 1), These data have been anulyzed_‘
1-3

to determine ground state bands in even-even fission products, as well as

information on thé'mass and charge distribution in fission4 and on the primary
fragment angular momentum.5 We are currently in the process of assigning tran-
sitions to specific odd A end odd-odd nuclei.: In the course of theag,experiments
we have recorded ~ 2 x 108 multiparameter colincidence events, It is therefore
impossible to publish in detail all the experimental informetion, We therefore
propose to meke available, on request, the experimentel data ( on magnetic tape)
to any individuals who would find it useful,

The purpose of fhis report is to present a compilation of data neqegéary
for utilizing the experimental information present on the magnetic tape. The. .
tape contains gamme ray spéctra for selected mass intervels (in one»qageﬁqquw;
Z intervals)., The masses are calculated from the measured kinetic energies
of the fregments and are based on the predetermined mass dependgexrl:,,‘r;_e‘1‘;_1-.‘1;5_:‘;_‘;13:,1 I o

-

emission distributions.6 The mess calculational procedure is_oqt;inedjpglbg,;

in Section IT, Section IIT contains the general description of the, tape;which

we will provide, The tape will be sent to the requster-so_th&t;ﬁe,yil;;b'

¢o make a copy for himself and return the original to us,
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II. Mass Calculation

Multiparameter events of the form (Fl, Fz, LEERPY M) were recorded in
chronological order on magnetic tapes. Fl’ F2 refer to fission fragment pulse
heights of the two coincident fission fragments. T and 72 refer to pulse
heights from two photon detectors. M cesignates a marker dimension which con-
tained a classification of the event type., For a typical three parameter experi-
ment (1,e., with only one photon detector)each magnetic tepe contained approximately
106 events of the type Fl Fo 7 (v veing Y, or 72) and 10° binary fission coinci-
dénces, without a photon(i.e. F, Fz). The binary fission events were taken by
recording one out of every fifty or a hundred binary events throughout the
experiment. Each dimension was asnalyzed in a 4096 channel ADC. The binary
fission events were also used for stabilization of the gain by maintaining the
center position of the light fregment pesk at a fixed channel (1664). Upon the
completion of the experiment the binary events were used for calibratiocn, 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,

L H
" Sorting of the F.F_t events to obtain gamma ray spectra as & function

12

of mass interval was performed by generating a mass table for all pulse heigut
combinations of the fissioh fragments., The table was based on the fission
fragment eneérgy calibration described previously and was constructed for each
data tape in the manner similar %o that described by Watson.7

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
vere considered for the table. By restricting the fragment spectrum to 8 bits

(256 channels) the centroid of the light fission pesk (PL) was maintained, by

. digital stabilization, in channel 10k, The value of PH 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 Fl and Fz. This range included more than 98% of &ll the
fission events. The mass in each location of the table was calculated by first
obtaining a rough energy calibration:

E=8a-x+bDb (1)

x is the chamnel number and a and b are constants

a

il

24, %0/(P, ~Py)

b

103.77 - a - PL
Conservation of momentum leads to:

M, = 252 (2)

YRR,
1+Elp 2p

My, = 252 - My

Mi and Ei 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 Elp

and E_,_ were approximated by El and E2 (post neutron emission energies) in equa-

2p
tion 2 end M,p waes derived. Also the total kinetic energy ET was approximated
Y
= E = .
by ‘ET'Elp'*"Zp E, +E,. (3)

The values of Mlp and M, were then corrected for the average nimbet of
emitted neutrons (V) by using the tebulated experimental results of ¥ ('M,ET’)A:"’.‘B:E;
Bowman et _a_.l.s The original table was stored in the memory of the 'coinp"uter and
the specific values of V(M,ET) were found by linear interpolstion within the
table. ' ‘ h

The neutron correction tekes the form

My =My, WMy, Epdi My = My - Fz(gép,ET) % -
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Using the final masses Ml and M2 the Schmitt mass dependent energy

calibration8 was evaiuvated,

X
E, = (24.0203 + 0.03574 M,) 535 (5)

- (24,0203 + 0.03574 M,)

+ -.1370 M, + 89.6083

The values of Eip were lthen calculated

Eip = Ey (1 + Yy My) (6)

The new valuee of E1P and E2p were entered into equation (2) for continu-
ation of the iterative process, This was repeated until the mass values result-
ing from two comsecutive iterations differed by less than 0,05%. In & few rare
instances no cdnvergence was achieved due to fluctuations within the neutron
cqrfection tables, In such cases the calculation was stopped after the 20th iter-

stion,

The mass table was generated from the calibration points PL and PH

before the analysis of each magnetic tape of data. With the table in the memory
the.events of the type Fl, Fz, v vere read from the tape. Each of the values
of Fy. and T, whiqh consisted of 12 bits was separated into two numbers, The 8

- most significant bits formed the numbers Xi and X; and the 4 least significent
bifs formed the number; Rl-and Bz. To use the mass table we define Xl = Xi -30;
x2 = X; - 30. The mass value corresponding to channels Fl, F2 were then inferred

by interpolation from the 100 x 100 mass table
= : 1
M(FlJ Fz) = M(Xl, xz) +R1[M(xl + lJ xz) = M(le xz)] K (7)

+ R, [M(X), X, + 1) - M(?{l, X,)] %
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After finding the mass of each event the gamma ray was placed in the
gemma 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 256 and all
the division operations were done by shifting bits. In this way one magnetic
tape containing atout 106 (Fl, Fz,y)events was sorted into 38 gamma ray 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 adJjacent mass intervals, In this
experiment it was 4-T7 a.m.u, (FWHM) and depended on the mass of the specific
fragment, An example of the mass dispersion for a single isotope is shown in

Fig. 2.

Iﬁ.shoalé be emphasized that the mats calculations are only approximate.
This is because the neutron c¢ ~rctions 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 .
1l ~-1.5a.m.u. Tuvugh the absolute value u. the mass so determined may be
wrong,the general trends of.the mass distribufion will be correct {i.e, lighter

isotopes will appear with mass centroids having lower values then heavy isotopes).

The only accurate way of deternining the true mass 135 Y establiahing tﬁe systeﬁ-

atics of the distributions, In practice this means using Jur established trans-‘

itions in even-even nuclei as reference points where the trué mass va}y
known, It is then possible by interpolation to establish the t'ue mas

with other transltions
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I11. General Tape Description

The tape conlains 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 rey 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
tlie 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 4 is an octal
dump of the first spectrum in file 1,

To utilize the presented spectra it is necessary .o 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 cm3 Ge(Li) detector with resolution of 1 keV at 122 keV, The detector
was located in position Ty (see Fig. 1). 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 {ind 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 detectér
is essentislly 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 %/fissicn, In our analysis of photopeak
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yields we have used a computer code called SAMPO written by Routti and Prussin.9
Within the accuracy of the efficiency determination (~* 15%) the results are
probably independent of the particular method used to analyze the photopeak
intensities but there will 1likely be slight veriations in determined yields
dependent on the method chosen for anal&sis.

As an example of the use of Table 5 suppose that a photopeak has its
centroid at chennel 240T7.83 and has arca above the background of T970 counts,

The energy of this gamma ray transition is

2407.83 - 2338.63 _ .
E = (3 5Bl = 2330 ) (249.73 keV - 233.89 keV) + 233.89 keV

E = 2%-77 keV

The number of counts necessary for a 1%/fission yield at 240,77 keV is:
exp [(3,;‘*0—17—:—%‘; ) * (10 820 4+ 10 (7500)} |

Ny = 6989. R

'Nl%

Therefore the yield of the measured gemma ray is:

_ 1970 _ 4~
Y = m = l.lll-%/fiss:ton.

G6 Experiment (files ..9)

Two three parameter measurements were recorded in the same.exper;ment.,
These are the data lebeled 'G6' and 'Coax'. In the G6 experiment ab cm Ge(Li)a@

gemma ray detector was located in position ri. Table 6 presents the energy ot

and efficiency celibration data for the G6 experiment, The efficiency»calif _

bration is for gawma rays emitted from fragments stopped 1n detector Fl'

Transitions occurring in fragments flying toward detector F are Doppler shifted

and broadened (due to the. fairly large solid angle for: fragment detection)“
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are usually not resolvable into discrete lines. However, transitions occurring
in fragments which have stopped in detector F2 (these are transitions which
occur at times greater than ~0.8 ns after fission) are non-Doppler shifted

and appear as sharp gemma ray lines, The mass interval labelling the spectrum
is bused on fragments stopping in detector Fl and therefore transitions from
fragments stopped in detector F2 are sssociated 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 easlly 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 Fl. Therefore, from geometry
considerations, gamma ray fragments stopped in detector Fl will always be
oveserved with more intensity than those stopped in F2 even if the transition
lifetime is long compered 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

3 volume and was located in position

recorded, The gamma ray detector had a 6 cm
¥y- Table 7 presents the energy and efficiency calibration dats for the
experiment, - As in the G6 experimgnt the efficiency calibration is for fragments

stopped in detector F.

COAX Experiment (files k4,11)
‘ The data presented in the COAX file were recorded in the same experiment

as the'G6' data. The COAX date were taken with a 35 cms coaxially drifted Ge(Li)
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detector located in position Yo Table 8 presents the energy and photopeak
efficiency calibration for transitions from fragments stopped in detector Fl'

HRF2 Experiment (files 5, 12)

This experiment is the same data that is presented in theé HR experiment
but in this case the data has beeﬁ sorted into mass lntervals relative to the
fragment stopping ir fragment detector F,. This means, for example, in the first
spectrum of this file the mass iqtefval 87-89 is relative to fragments within
this mass interval stopping in detector Fz. The sorting is perfprmedlin this
manner so that transition lifetime information can be extracted from the y-<ray
intensity measurements. B& observing, over the same mass intervals, thé'iﬁtenaity
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 & two point décay curve, ' Since the frégment deteéfdfs
are separated by ~ 8 ﬁm and fission fragments have velocities of ~ 1 cm]hs it"is

possible to obtain transition lifetime information over a region of about’0.2+2,.

nsec. Transition lifetimes which we have éxtracted utilizinghfhiﬁ‘fécﬁﬂiaﬁé

are presented in Ref, 1-3,

The energy calibration for the HRF2 data is‘théﬁaamé'as'ﬁﬁéﬁﬂﬁrenergy_'

gamma rays end K x-rays, The’fragmenﬂ.>
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i1dentify 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 GX
experiment, The energy calibration is the same as presented in Table T.

In this file there are 27 spectra. Each spectrum is labeled with an
atomic number. These atomlc numbers were established by placing windows on the
appropriate interval containing the K x-rays of each element., The energy resolu-
tion of the 8i(Li) detector used for the K-x-ray measurements was ~ 0,7 keV at
14 kev., The resolution was this poor because, for the sake of detection effiéi-
ency, a large surface area detector was used (2 cmz). Even at this resolution
it is possible to separate the x-rays of adjacgnt elements reasonably well,

Each spectrum in this file has, in addition to & 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, w;de and centered on the most probgsble mass (Ap) for
each value of Z.)‘L The atomic gﬁmber of the fragment with which the trensition
is associated cen 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 rememberzd that there are two fragments associated with

_each fission and it is therefore possible to have x-rays in coincidence with
_Y-rays from coqp;ementary,fragments._ It is easy to resolve this embiguity by
observing whether the transition is predominately seen with a light or heavy

fragment mess in one of the three parameter experiments.
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Table 1, File indentification.

File Expeirimental Detector Position Resolution Usueble Energy Number of

Designation (Fig.1) Range of Data Spectra
(kev)

1 1R 1 em'Ce(L1) v,  ~1 keV at 122keV  40-hoO b1
2 a6 ¢ endGe(L1) 1y 1.6 keV at 279keV  60-3400 k1
3 X 6 cnge(Lt) 1, 1.6 keV at 279keV  60-1400 41
y CoAx 35 cmlGe(Li) 1, 2.5 keV at 279keV  150-1900 41
5.  HRFe 1 emGe(Li) Y,  ~1 keVat 12zkev  40-40O ]
6 X 6 codge(11) 7, 1.6 keV at 279keV  60-1400 27
7 (Blank) |

8-13 repeat of files 1-6 respectively.

hRn (Blank)
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Table 2, General tape information,

LBL-255

Number of 60 bit words

1st Word - Spectrum identification (see below)
2nd Word - Contains the number k.
Words 3-4098 - Gamma ray channels 1 - L4096,
Words L099 - L4112 - Contain the number O,
Spectra Identification for Files 1 - 5 (8-12),
Spectrum Identification (1lst Word) Mass interval
1 8700089 87-89
2 8900091 89-91
7 9900101 99-101
8 10100103 101-103
9 10300105 103-105
38 16100163 161-163
39 8700163 87-163 (211 mass intervals)
4o 8700123 87-123 (1ight mass intervals)
b1 12300163 123-163 (heavy mass intervals)
Spectra Identification for File 6 (13)
Spectrum Identification Z Mass Interval a)
(1st word)
37 37 86 - 98
2 38 38 8 - 101
13 49 49 117 - 129
14 10050 50 122 - 13k
15 10051 51 125 - 1137
26 10062 62 152 - 16}
27 10063 63 155 ';_157»,

Format of each gpectrum

- 4112 (eight 512 word records and one 16 word record)

a) The mass interval is for each Z the most probable mass value or the chain

(Ap) %+ 6 a,m.u, (Ap values are in ref,
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Table 3. Complete Scelm of Magnetic Tape. '™

(a) Due to core limitations in the computer on which tiie Scelm was performed
a full record (512 60 bit words) is recorded in the listing as 463 words and

5 characters,

5L
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8 GOOD BINARY RECLCRDS OF LENGTH 0463 WORDS AND 5 CHARALTERS IN FILE 2, RECORDS 262 TO 269 INCLUSIVE
e 1_G00D _BINARY RECORDS OF LENGTH 0016 _WOMDS . IN_FILE 2y_RECORDS __270_T¥O__ _270_INCLUSIVE _
3 GOOU BINARY RECURDS OF LENGTH 0463 WNRDS AND 5 CHARACTERS IN FILE 2, RECORDS 271 70 278 INCLUSIVE
1 GOOD BINARY RECCRDS OF LENGTH 0016 WDRDS ... IN FILE ___2, RECORDS 279 TO 279 INCLUSIVE .
8 GOUD RINARY RECORDS OF LENSTH 0463 WCRDS AND 5 CHARACTERS IN FILE 2, RECORDS 280 TO 287 {NCLUSIVE
1 6000 DINARY RECORLS OF LENGTH 0016 WORD3 ... IN FILE ___ 2y RECORDS 288 TO 288 INCLUSIVE
8 GOUD BINARY RECURDS NF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 2, RECORDS 289 10 296 INCLUSIVE
1.6000 BINARY RECDARDS OF_LENGTH 0016 WORDS IN_FILE 2, RECORDS__ 297 TO___ 297 INCLUSIVE _
8 G0NOB BINARY RECURDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 2, RECORDS 298 TO 305 INCLUSIVE
1 GOUD BINKARY RECOKDS OF LENGTH 0016 wWOkDS .. IN FILE ___ 2, RECORDS 326 TO 306 INCLUSIVE
8 GODL BINARY RECURDS OF LERGTH 0463 HORDS AND 5 CHARACTERS IN FILE 2y RECORDS 307 TO 314 INCLUSIVE
1 GACR BI%ARY RECORKDS OF LENGTH C$16 WORDS __ ____INFILE __ 2y RECORDS 315 TO 315 INCLUSIVE
8 GOGD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 2, RECORDS 316 TO 323 INCLUSIVE
1 _GOOD BINARY RECORDS OF, LENGTH 0416 WORDS IN_FILE 2y_RECORDS___ 324 TO__ 324 INCLUSIVE
8 GOOD BINARY RECURDS DF LENGTH 0463 WURDS AND 5 CHARACTERS IN FILE 2y RECORDS 325 TO 332 INCLUSIVE
.1 GNCD BINARY RECORDS OF LENGTH 0516 WORDS _..... INFILE _ 2, RECORUS 333 TO 333 INCLUSIVE
8 GNCD BINARY RECUKDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 2y RECORDS 334 TO 341 INCLUSIVE
.. 1 GODD BINARY RECORDS OF LENGTH 0316 WORDS . ... INFILE __. 2y RECORDS 342 TO 342 INCLUSIVE -
8 GOND BINARY RECURDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 2, RECORDS 343 TO 350 INCLUSIVE
e 1..600D CINARY RECORDS OF LENGTH 0016 WORDS IN_FILE 2, RECORDS____351 TO ___ 351 INCLUSIVE
8 GOOC RINARY RECCORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 2, RECURDS 352 TO 359 INCLUSIVE
.. 1L GOCO BINARY RECURDS OF LENGTH 0216 WRDS o IN FILE __ 2, RECORDS _ 360 TO 360 INCLUSIVE ; .
8 GODD DINARY RECORDS OF LENGTH 0463 KDRDS AND 5 CHARACTERS IN FILE 2, RECORDS 361 TO 368 INCLUSIVE
1 GCCL BINARY RECORDS OF LENGTH Oll6 WORDS L . .. IN FILE ___2, RECDRDS _ 369 TO 369 INCLUSIVE
——-SUMMARY, . o o
369 G000 BINARY RECORDS OF LENGTH 0016 WORDS TO 0463 WORDS AND 5 CHARACTERS ' -
_ THE ABOVE INCLUCES . e ool _.328_N.1.N(H) RECORDS . . .. R . -
IN FILE 2+ RECORDS 1 T 369 INCLUSIVE i
END-OF-FILE 2 T T e ot - T s
BEGIN FILE 3 Trer Tt/ ' i
... 8 GOOC BINARY RECAROS OF LENGTH 0463 WORDS AND 5 CHARACTERS _._.__ IN FILE ___ 3, RECQROS 1 70 . .. 8 INCLUSIVE .
1 GOOD BJNARY RECORDS OF LENGTH 0016 WORDS IN FILE 3, RECORDS 9 TO 9 INCLUSIVE
8 GOOD._BINARY RECORDS_DE_LENGTH_0463_WORDS_AND_S_CHARACYERS ______IN FILE 3, RECORDS 30_TO____ 17 INCLUSIVE_
1 GOOD BINARY RECORDS OF LENGTH OCl6 WORDS IN FILE 3, RECORDS 18 10 18 INCLUSIVE
... . 8 GOOC BINARY RECORDS OF LENGTH 0463 WORDS AND. 5. CHARACTERS_ ____ IN FILE .. 3, RECORDS . 19 TO 26 INCLUSIVE .
1 GDOD BINARY RECORDS OF LENGTH OCl6 WORDS IN FILE 3, RECORDS 27 10 27 INCLUSIVE N
vem- = 8 GOUD BINARY RECDRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS. ... _ . IN FILE __ .3, RECORDS 28 TO 35 INCLUSIVE
. 1.6000 BINARY RECORDS DF LENGTH 0716 WORDS I FILE 3, RECORDS 36 10 36 INCLUSIVE
e 8..G000_BINARY. RECURUS. OF_LENGTH 0463 _WOKDS_AND_S5_CHARACTERS. . IN FIlE 3. _RECORDS, 37_70 44_ INCLUSLVE
. 1 GOCD .BINARY RECGRDS OF LENGTH 0016 WORDS IN FILE 3, RECOROS 45 10 45 INGLUSIVE
Cemmmeme 8 ,600D BINARY RECURDS OF LENGTH 0463 WORDS AND_S. CHARACTERS __ IN FILE __ .3, RECORDS ___46 TO _ _53 INCLUSIVE _ _ . ... _ _ .
‘L 600D PINARY RECORDS DF LENGTH 0016 WDRDS IN FILE 3, RECORDS 54 T0 54 INCLUSIVE
—mwme 8 'GOOD BINARY RECOKDS DF LENGTH 0463 WORDS AND 5. CHARACTERS ___ . IN FILE ___ 3, RECORDS ___ 55 TO _ _ 62 INCLUSIVE . .
: 1 COOD RINARY RECURDS DF LENGTH 0016 WORDS IN FILE 3s RECORDS 63 TO 63 INCLUSIVE
Cagmecs . 85000 BINARY. RECORDS.UF LENGTH 0463 WORDS_AND_S_CHARACTERS. IN FILE 3,_RECORDS 64 TO____ 71 INCLUSIVE __ — e
. © 1 GUOD BINARY -RECCRDS DF-LENGTH CC16 WORDS IN FILE 3, RECORDS 72 10 72 INCLUSIVE
-8, GOOD BINARY RECORDS .OF LENGTH 0463 WORDS AND. 5. CHARACTERS_ _ IN.FILE __ 3, RECORDS _ __ 73 TO. ___ 80 INCLUSIVE .. _ . .
- © 16000 BINARY RECORDS OF LENGTH G016 WORDS iN FILE 3, RECORDS 8l TO ax INCLUSIVE
St 8 GOCD. BINARY RECOKDS OF LENGTH 0463 WORDS AND .5 CHARACVERS ___ __ IN FILE __ 3y RECORDS 82.10 . - INCLUSIVE

1 GOOD” BINARY .RECUKOS OF LENGTH 0216 WORDS . IN FILE 3, RECORDS  -92.1T0 9o INCLUSTVE

8 GCCD DINARY 'RECCRDS DF .LENGTH 0463 WCRDS AND_5_CHARACTERS IN_FILE 3, RECORDS 91 TO ___98; INCLUSIVE _

_ 71 600D BIHARY RECCHDS DF LENGTH 3016 WORDS IN FILE 3, RECORDS .99 T0 ~ 7 -99. INCLUSIVE

8% 600D BINARY RECCRDS DF LERGTH 0463 WORDS AND 'S CHARACTERS . _ IN FILE _ 3, RECORDS _10L . JO: - 107-INCLUSIVE.

- 1;6000° BINARY ‘RECURDS . DF LENGTH 0316 WDROS IN FILE 3, RECURDS 108 TG 108 INCLUSIVE
0 BIHARY RECGRUS OF LLNGTH G463 WORDS AND 5. CHARACTERS. . . I FILE__ .3, RECORDS _. 1G7.70 . 116 INCLUSIVE-.

L 600D BLHARY RECORUS OF LENGTH 0216 WORDS I FILE 3, RECORDS 117 °TG. - 117 INCLUSIVE




| GUOD SINARY RECURDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN'FILE '3, RECORDS 118 TO 125 INCLUSIVE

o1 _GOOD. BINARY RECDRDS OF LENGTH 0016 WORDS _IN_FILE 3, RECORDS_ __126 TO__ 126 _INCLUSIVE_ _ __ __
J § GOUD BIMARY RECURDE OF LUNGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECOROS 127 10 134 INCLUSIVE
- 1 GOOD. BIMARY RECNRDS OF LENGTH 0016 WORDS _..IN FILE ___ 3, RECORDS . 135 TQO 135 INCLUSIVE
8 GOCD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECORDS 136 TO 143 INCLUSIVE
. ... 1 GODD DINARY RECURDS OF LENGTH 0016 WORDS IR FILE __ 3, RECORDS . 14& TO _ 14& INGLUSIVE
8 GOOD BINARY RECCK:S OF LENGTH 0463 WORDS AND § CHARACTERS IN FILE 3, RECORCS 145 TO 152 INCLUSIVE
1.GOOR BINARY RECGRDS OF LENGYH 0016 WORDS _. IN FILE 3, _RECORDS __153 TG __ 153 INCLUSIVE ___
8 GOOD 2INARY RECOWDS OF LENGTH 0663 WORDS AND 5 CHARACTERS 1IN FILE 3, RECORDS 154 TO 161 INCLUSIVE
e~ . .1 GOOD BINARY RECLRDS OF LENGTH 0016 WORDS v IN FILE. -3y RECORDS 162 TO = 162 INCLUSIVE
B GODD DINARY RECDRDS DF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECCRDS 163 TO 170 INCLUSIVE
1 GODD BINARY RECURDS DF LENGTH 0016 WORDS . . __ _ _ _IN FILE ___3y RECORDS _ 171 TO . 171 INCLUSIVE
8 GOOD RINARY RECDRUS OF LENGTH 0463 WORDS AND § CHARACTERS IN FILE 3, RECORDS 172 10 179 EINCLUSIVE
e 1_GUOD BINARY RECURUS CF LLNGTH 0516' WORDS IN_FILE 3,_RECORDS___180 v0O___ 180 INCLUSIVE
8 GOOL BINARY RECCRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECORDS 181 To 188 INGLUSIVE
. ... 1 GO0D BINARY RECCRDS UF LENGTH 0216 WORDS . __._ INFILE _ _3, RECORDS _ 189 TO _ 189 INCLUSIVE
8 GODD BINARY RECURDS OF LENGTH D463 WORDS AND 5 CHARACTERS IN EILE 3, RECORDS ~ 199 TO ~ 197 INCLUSIVE
_.—— ... 1 GOOD BINARY RECORDS OF LENGTH 0016 WORDS | __.___INFILE __ 3, RECORDS 198 TO _ 198 INCLUSIVE
8 GOOD BINARY RECORDS DF LENGTH D463 WORDS AND 5 CHARACTERS 1t FILE 3y RECORDS 199 TO 206 INCLUSIVE
1_GOOD BINARY RECOKDS OF LENGTH 0016 _WORDS IN FILE 3,_RECORDS___207 TO___207_INCLUSIVE
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—wee . 1 GOOD BINARY RECORDS OF LENGTH 0316 WORDS . - I IN FILE _ 3, RECORDS _ 216 TO , 216 INCLUSIVL
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~. ... 1 GOCD BINARY RECURDS OF LuNGTH 0016 WORDS . e . IN FILE _ 3, RECORDS 225 ¥0 . 225 INCLUSIVE
8 GOOD BINARY RECDRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECORDS 226 TO - 233 INCLUSIVE
1_GOCD._BINARY RECORDS_DF LENGTH_0016_WORDS___ IN_FILE 3, RECORDS__ 234 TO____234_INCLUSIVE —
8 GOND BINARY RECORDS OF LEMGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECORDS 235 TO 242 INCLUSIVE
. .— ) GOOD BIMARY RECORDS OF LENGTH 0216 WORDS . .. IN FILE _ 3, RECORDS _ 243 TO 243 INCLUSIVE
8 GOCD BINARY RECURDS UF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECORDS ~ 244 TO 251 INCLUSIVE
1 GOOD BINARY RECURDS OF LENGTH 0716 WORDS - __._.INFILE __ 3, RECORDS 252 TO 2452 INCLUSIVE
8 GOJUD BINARY RECCRDS UF LENGYH 0463 WORDS AND 5 CHARACTERS IN FILE 3y RECORDS 253 TO 260 INCLUSIVE
——een A.GOOD_BINARY RECORCS DF LENGTH GCl6_WORDS IN_FILE 3, _RECORDS____261_TO__ 261 INCLUSIVE _
8 GOGE BIHARY HECURDS DF LENGTH 0463 WORDS AND 5 CHARACTERS IN FILE 3, RECORDS 262 TO 269 INCLUSIVE
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1_CN0D BINARY RECORDS OF LENGTH 0216 WORDS. IN FILE 3y _RECORDS ___288 TO___ 288_INCLUSIVE
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.1 GOOD BINARY RECURDS GF LENGTH 0316 WORDS . ... INFILE___ 3, RECORDS 32& TD _ 324 INCLUSIVE B
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8 GOUD BINARY RECGRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS T TIN FLLE T 3, RECORDS 361 TO 368 INCLUSIVE
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.26 INCLUSIVE
27 INCLUSIVE
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36 INCLUSIVE
44 INCLUSIVE
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45 INCLUSIVE
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WiRDS IN FILE 4y RECORDS 117 TO
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WORDS IN FILE 4y RECORDS 180 TO
WORDS AND 5 _CHARACTERS IN FILE 4, RECORDS __ 181 TO___
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1 GOUD BIMARY RECORDS OF LENGTH 0C16 KORDS IN FILE S, RECORDS 135 TO0 135 INCLUSIVE
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- 8 GOCD BMINARY RECCRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS ... IN FILE __. Sy RECORDS. 154 TO 161 INCLUSIVE
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e B..GOCD BINARY RECCRDS.DF LENGTH 0463 WORDS AND_S CHARACTERS __ __ _IN FILE____Se RECORDS__253 TO___260_ INCLUSIVE ___
L GOOD BINARY RECURDS OF LENGTH 0016 WORDS IN FILE S, RECORDS 261 TC 261 INCLUSIVE
v mew- 8 GOUD MWINARY RECCRDS OF LENGTH (463 HORDS AND. 5 GHARACTERS. __ _ . IN FILE ____S5, RECORDS . 262 TO 269 INCLUSIVE
1 GOOD BIXNARY RECURDS OF LENGTH 03016 WORDS IN FILE S5« RECORDS 270 TO 270 INCLUSIVE
cmmeeen: 8 GOOD BIMARY RECURDS OF LENGTH 0463 WORDS AND 5 CHARACYERS __ . _ IN FILE _ S5y RECORDS = 271 TO 278 INCLUSIVE
1 GOCD BINARY RECORDS OF LENGTH 0516 WORDS IN FILE 5S¢ RECORDS 279 TU 279 INCLUSIVE
cmerrioe . GOCD . BINARY. _RECURDS._OF._LENGTH..0463 _WORDS_AND_%_CHARACIERS IN_FILE Ss RECORLS___280 ¥0__ 287 INCLUSIVE
1 GOOC BINARY RECORDS OF LENGTH 0016 WORDS IN FILE S, RECORDS Za8 T} 288 INCLUSIVE
....... 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND. 5. CHARACTERS ____. . IN FILE ... Se RECOROS __ 289 T0 _ 296 INCLUSIVE
1 GOOD AINARY RECNRDS OF LENGTH 0016 WORDS IN FILE S5, RECORDS 297 TO 297 INCLUSIVE
< e oo 8 GCOD. BINARY. RECURDS OF LENGTH 0463 WORDS AND 5 CHARACTERS ... _IN FILE._._ 5, RECORDS __ 298 TO _ 305 INCLUSIVE
1 GOOD CINARY RECUROS OF LENGTH GC16 WORDS IN FILE 5s RECORDS 3G& TO 306 INCLUSIVE
a8 _GUOD. BINARY . RECOKDS . OF. LENGTH, 0463 _WORDS AND..S_CHARACTERS IN FILE____5, RECORDS___307_TO___314 INCLUSIVE
. 1 GOOD BINARY RECCHDS OF LEWGTH 0016 WOKDS IN FILE S5, RECORDS 315 TO 315 INCLUSIVE
- -mw B GOCD BINARY RECORDS DF LENGTH 0463 WORDS AND_5_UHARACTERS...._ _ IN FILE____ 5, RECORDS__ 316 TO . _ 323 INCLUSIVE .
1 GOOD BINARY RECCRDS DF LENGTH 0Gl6 WOKDS IN FILE 5y RECCRDS 326 TO ~ 324 INCLUSI\:
~..8 GOCO CINARY RECORDS OF LENGTH 06463 WORDS AND 5. CHARACTERS____._m!N FILE___ S5 RECORDS _ 325 TO _ 332 INCLUSIVE
i 1-GO0L BINARY RECURDS UF LENGTH 0216 WURDS IN FILE Sy RECORDS 333 TO 333 INCLUSIVE
e 8. GO0 BIKARY RECURDS OF. LENGTH 0463 WORDS_AND_S5. CHABACT[RS IN_FILE Ss RECORDS_ _ 336 TO__ 361 INCLUSIVE
1 GOLD BINARY RECURDS OF LLNGTH 0016 -WORDS IN FILE S¢ RECORDS 342 THD - 342 INCLUSIVE
-—-8°GLOD KIMARY RECORDS .OF LENGTH 0463 WORDS AND..5.CHARACTERS _..___ . IN FILE____5s RECORDS ... 343 TO_. 350 INCLUSIVE
1.°GO0OD BINARY RECURDS OF LENGTH 0016 WORDS IN FILE Se RECORDS 351 TO~ 351 INCLUSIVE
- '8.6000. BIHARY _RECORUS DF LENGTH. 0463 WORDS AND. 5 CHARAGTERS._ . IN FILE. __S5, RECORDS 352 TO . 359 INCLUSIVE
1. GOOD BIMARY -RECUROS OF LENGTH 0016 WORDS IN FILE 5 RECORDS 360 TO 350 INCLUSIVE
8.60GL. DINARY RECURDS OF. LENGTH 0463 WORDS AND.S_CHARACTERS___ __ IN FILE ___ 5, ReCORDS __ 361 TO. _ 368 INCLUSIVE _
RECURDS OF ‘LENGTH 9516 :HORDS Sy RECORDS

Gccu alaanﬁ

_xu FILE

369 TO

369 INCLUSIVE


http://AND_.S_CHARACTE.Ri
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.._SUNP

369 GOOD BINARY RECURDS OF
.. THE ABOVE INCLUOES
IN FILE 5y RECORDS

” ENO-OF-FILE H

170

LENGTH 0016 WORDS
" 369 INCLUSIVE

TO 0463 WOROS AND 5 CHARACTERS
_..328_N.1.N(W) _RECORDS __

i —— e eme e - v

""BEGIN FILE 6

- 8 600D BINARY RECORDS OF LENGTH 0463 WORDS AND_5. CHARACTERS . ..

1 GOJQD BINARY RECORDS OF

1 GOCD BINARY RECURDS OF

... 8 GDOD BINARY RECURDS OF LENGTH 0443 WDRDS AND 5 CHARACTERS

1 GNOD BINARY RECCRODS OF

_.._.. 8 GGOD BINARY RECORDS OQF LENGTH 0463 WORDS AND 5 CHARACTERS .. ___

1 GOOD BIMARY RECCRDS OF

LENGTH Q016 WORDS
LENGTH 0016 WORDS
LENGTH 0016 WORDS
LENGTH 0016 WORDS

8 GONL BINARY RECCRDS NDF LENGTH 0463 WORDS_AND_S_ CHARACTER&_______IN

1 GUUD BINARY RECULRDS OF
1 GOOD BINARY RECURDS OF

.. 8 GOOD BLHARY RECGRDS OF LENGTH 0463 WORDS AND S5 CHARACTERS

1 GOOD BINARY RECNRDS OF

LENGTH 0C16 WORDS

8 GOOD BINARY RECURDS OF LENGTH 0463 WORDS AND_5_CHARACTERS

LENGTH 0916 WORDS
LENGTH QG16 WORDS

8_GOND BINARY _RECURDS (F_LENGTH_0463 WORDS_AND 5 CHARACTERS,

1 GOOD BINARY RECURDS OF LENGTH 0016 WORDS

8 GOCD BILARY RECCRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS  __

1 GOOD BINARY RECORDS OF

1 GOOD BINARY RECGRDS QOF

1 GOOD RINARY RECC'HDS OF

ceemeeer B GOOD BINARY HECOHRDS.OGF LeNGTH 0463 WORDS AND 5 CHARACTERS _ _

1 GOUD BINARY RECCRLS OF
1 GOOD BINARY RECURDS OF

8_GOaCD BINARY RECURDS OF LENGTH 0463 WOROS AND_S5_CHARACTERS

1 GOOU BINARY RECORDS OF

vew.. .8 GOOM BINARY RECCRDS OF LENGTH 0463 WORDS AND 5 CMARACTERS

1 GCOV BINARY RECCRDS DF

1 GCOD BINARY RECLRDS OF

8 GOCO_BINARY_RECORDS OF LENGTH 0463 WORDS_AND 5 CHARACTERS

1 GOCD BINARY RECORDS OF

—ee. - 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS _

1 6000 SINARY RECGROS OF

1 GOOD GIMARY RECORDS OF

B_GOCD BINARY RECCRDS OF LENGTH 0463 WORDS AND 5 CHARACTERS

17 GGOD BINARY RECURDS DF
.. 8 GOOD BINARY RECURDS OF
1 GOGD BINARY RECURDS OF
. . . 8 GOOD BINARY RECURDS OF
1 GCOD BIMARY RECURDS (F
- B GOGD BINARY RELORDS OF
TTTTU GOCO BLARY RECURDS OF
8 GMOL BINARY RECORDS OF
1 GOCD BIMARY RECORDS OF
8 GOUG BIMARY RECURDS DF
1 GTUU BINARY RtCCRDS DF
B GUOL BULARY RECHPLS OF
'

>

LENGTH 0016 WORDS

.8 GOCD RINARY RECURDS OF LENGTH 0463 WORDS AND_5_CHARACTERS

LENGTH 0016 WDRDS

8 G00D RINARY RELORDS OF LENGTH 0463 WDRDS_AND_5_CHARACTYERS

LENGTH 0316 WORDS
LENGTH 0016 WORODS

.8 GCOD BINARY RECUGRDS DF LENGTH 0463 WORDS AND 5 CHARACTERS

LENGTH 0516 WORDS
LENGTH 9016 WORDS
LENGTH 0216 WDRDS

8 GOCC BIHARY RECORDS OF LENGTH 0463 WORDS AKD 5 CHARACTERS

LENGTH QJ16 WORUS

§.600D RINARY_RECDRDS _OF _LENGTH_0463 WORDS_AND_5 _CHARACTERS IN FILE

LENGTH 0016 KORDS
LENGTH 0016 WORDS

- 8 50CD PINARY RECORDS OF LENGTH (463 WORDS AND_5_CHARASTERS

LENGTH 016 WORDS

LENGIH G516 WORDS
LENGTH 0463 WORDS
LENGTH QC16 XDRDS
LENGTH 0463 WORDS
LENGTH 3216 ®ORDS
CLENGTH 0463 wORES
LENGTH D16 WORDS
LENGTH 0463 WORDS
LENGTH 0216 WORDS

LNGTH 0463 WNIRDS
LERGTI Q0CL6 wORDS
LcNGTH D463 WORDS

__IN FILE ___6y RECORDS __.__1 TO ____ 8 INCLUSIVE -
IN FILE 6y RECGRDS 9 10 9 INCLUSIVE
_______ E 6, RECORDS ___ 10 TO__ 17 INCLUSIVE - I
N FILE 6y RECORDS 18 T0 18 INCLUSIVE
__IN FILE __ 6y RECORDS_ _ 19 T0 26 INCLUSIVE .
IN FILE 69 RECORDS 27 ¢ 27 INCLUSIVE
IN FILE __ 6, RECORDS __ 28 TO _ 35 INCLUSIVE e
IN FILE 6y RECORDS 36 10 356 INCLUSIVE
FILE___ 6y RECORDS __ 37 TO___ 44 INCLUSIVE __
IN FILE 6y RECORDS ~ 45 TG 45 INCLUSIVE®
ee IN FILE ___ 6y RECORDS __46 TO _ 53 INCLUSIVE . L
IN FILE 6y RECORDS 54 TO S4 INCLUSIVE
IN FILE _ 6, RECORDS _ 55 TG 62 INCLUSIVE
IN FILE 6+ RECORDS 63 T0 63 INCLUSIVE
IN_FILE 6y_RECORDS &4 TO____ Tt _INCLUSIVE -
IN FILE 6, RECORDS 72107 72  INCLUSIVE
IN FILE _ &, RECORDS 73 10 80 INCLUSIVE
IN FILE 6y RECORD3 81 10 81 INCLUSIVE
—_—___INFILE ___ &, RECORDS __ 82 TO _ _89 INCLUSIVE A
IN FILE 6, RECORDS 90 T9 90 INCLUSIVE =
IN FILE 6»_RECORDS 91 TO___ 98 INCLUSIVE . LA
IN FILE 65 RECORDS 99 T0 99 INCLUSIVE
IN FILE _ &, RECORDS _ 193 TO 137 INCLUSIVE e
IN FILE 6y RECORDS 108 TO 108 INCLUSIVE
IN FILE . 6, RECORDS 105 TO 116 IMCLUSIVE L
IN FILE 6y RECORDS 117 T@ 117 INCLUSIVE
IN FILE 6+ RECORDS___118 ¥O__ 125 INCLUSIVE  _ __
INFILE 6y RECORDS ™ 126 TO™ 126 INCLUSIVE —
IN FILE _ 6y RECORDS 127 TO 134 INCLUSIVC
IN FILE 65 RECORDS 135 TO  13% INCLUSIVE
IN FILE __ 6y RECORDS _ 136 TO 143 INCLUSIVE -
IN FILE 6y RECORDS 144 TO 144 INCLUSIVE
IN FILE 65 RECORDS___ 145 TQ___ 152 INCLUSIVE .
IN FILE 6, RECORDS 153 70 153 INCLUSIVE
. IN FILE_ _ 6y RECORDS 154 YO _ 161 INCLUSIVE .
IN FILE 6, RECORDS 162 TO ~ 162 INCLUSIVE
IN FILE __ 6+ RECORDS _ 163 TO _ 170 INCLUSIVE _ .
IN FILE 6y RECORDS 171 70 171 INCLUSIVE
IN FILE 6y RECORDS___ 172 10 __ 179 INCLUSIVE _ . —
IN FILE 6y RECURDS 180 TD ™ 180  INCLUSIVE ™~ — =
AND S CHARACTERS IN FILE___ 6y RELORDS 181 YO _ 188 INCLUSIVE _
IN FILE 6y RECORDS 189 TO ~ 189 INCLUSIVE
AND 5 CHARACTERS IN FILE _ 6y RECORDS 190 TO 197 INCLUSIVE .
IN FILE 6y RECORDS 198 TO 198 INCLUSIVE
AND_S_CHARACTERS IN FILE 69 RECURDS _ 199 TO _ 296 INCLUSIVE R
IN FILE 6y RECORDS ™ ~207 7O~ ~ 207 INCLUSIVE
AND 5 CHARACTERS __ _ IM FILE____ 6, RECORDS __ 208 TO 215 INCLUSIVE |
IN FILE 6, RECORDS ~ 216 TO 216 INCLUSIVE
AND 5 CHARACTERS IN FILE _ 6, RECORDS 217 TO 224 INCLUSIVE
IM FILE 6, RECORDS 225 TO 225 INCLUSIVE
AND 5 CHARACTERS IN FILLE 69 RECORDS 226 TO 233 INCLUSIVE



1 GOOD BSINARY RECORDS OF LENGTH 0Glé WCRDS

8 GOOD. BINARY.RECDRDS_OF_LENGTH 0463 _WORDS_AKD 5 _CHARACYERS 1N EILE___6, RECORDS__ 235 VO

IN FILE 6y RECORDS 234 TO

234

INCLUSIVE

1 GOUD BINARY RECCRDS OF LENGTH 9216 WORDS IN FILE 6» RECORDS 243 TO 243 INCLUSIVE -
7 sumMaARY ) - o
243 GOOD BINARY RECORDS DF LENGTH 0014 WORDS e . YO 0463 WORDS AND 5 CHARACTERS
THE ABOVE INCLUDES 216 N.I.N{N) RECORDS
IN EILE____ 65 RECOROS______ L TO___ 243 INCLUSIKVE e e e
... END=CF-FILE ) e S e e e R
——BEGINENE. 7
... .END=OF=FILE 7 e .
... GMPTY EILE - POSSIBLE END=OF=RUN . _. . ... ... e —
. )
- ——— e m——n - —— — - - —— . — N
=~ A2
1




-.h FILE &
: G000 ¢-2>’< RECORDS DF LENGTH
GOOD BINARY RECORDS OF LENGTH
; 600D BINARY RECNROS OF LENGTH

"
8
1
K

a1 GUOD BINARY_ RECCRDS GF. LENGTH,

8 GOOD BINARY RECCRDS CF LENGTH
1 GOCD BINARY RECCADS OF LENGTH
8 GOUD BIVNARY RECOXDS OF LENGTH
. 1 GOCD PINARY RECORDS OF LENGTH
8 GOID BINARY KECURDS OF LENGTH

e 1.COND BINARY RECCROS OF LENGTH
8 GOCD CItARY RECORDS DF LENGTH
1 €00D 3iNARY RECCRDS CF LENGTH
8 GOCD BINARY RECORCS OF LENGTH
1 GOCN BINARY RECOROS DF LENGTH
& GOOD GINARY RECORDS OF LENGTH
1.GOCO HINARY RECURDS OF LENGTH
8 GOOD GINARY RECCKDS UF LENGTH
. 1 GCOD BINARY RECOKDS OF LENGTH
8 GOOD BINARY RECURDS OF LENGTH
1 GOUD BI'ARY RECUKDS OF LENGTH
8 GOCL BINARY AECOKUS DF LENGTH
_.1.G0CD BI%ARY RECORDS (IF_LENGTH
8'GOCD BINARY RECUROS OF LENGTH

1 GOUD BINARY RECORDS OF LENGTH

& GOOD BINARY RECORDS OF LENGTH
.1 GNOD RINARY RECCRDS OF LENGTH
8 GOCD BINARY RECCRDS OF LENGTH
———1_GOUD BINARY. RECORDS OF LENGTH
8 GDOC WIMARY FECCRUS OF LENGTH
1 GCOM BINARY RECCRDS OF LENGTH
8 GOOD BINARY RECCRDS OF LENGTH
1 GOUD BINARY RECUIRUS OF LENGTH
8 GNOD BINARY RECORDS OF LENGTH
e 1_GODD_BINARY RECURDS_OF LENGTH
u 600D BINARY RECCRUS OF LENGTH
1 GOOD BIMARY RECOKDS OF LENGTH

8 GOUD BEINARY RECORDS GF LENGTM
. 1 GOOD BINARY RECORDS OF LENGTH
4 GCOD BINARY RECCRDS OF LENGTH
e ) _GOCD RINARY. RECURDS_ JIF LENGTH
8 600D BINARY RECUKDS OF LENGTH
1 GOOG BINARY RECORDS OF LENGTH
8 GGOD BINARY RECURDS OF LENGTH
. ——-. 1 GOOU DINARY RECURDS OF LENGTH
8 GCOD BINARY RECORLS OF LENGTH

1_GOOD BINARY RECEKDS OF 1 ENGTH
8 GOOD BINARY RECURDS CF LENGTH
GNCD BINARY RECIROS OF LLNGTH
GOOD BIMARY KECORDS DF LENGTH
GOOD BIMARY REC(IKDS OF LENGTH
GO0 BINARY RECCRDS OF LEMGTH
G000 BITARY RECGROS OF | LNGTH
G0OD BINARY RECOROS OF LENGTH
GOOD BINARY RECCRDS DF LENGTH
GOCD BINARY RECCRDS OF LENGTM
GOUD BINARY BECCRDS OF LENGTH
GO0 BINARY RECIRDS OF LENGTH
1 GOCD SINARY RECURDS OF LENGTH

C XA AN XN KoL

INCLUSIVE R

0463 WORDS AND 5 CHARACTERS IN FILE 8, RECOROS 1 TO e

6016 WORDS . — ... INFILE _B, RECOROS . . 9 TO 9 INCLUSLVE

0463 WORDS AND 5 CHARACTERS IN FILE 8, RECORDS 10 ToO 17 INCLUSIVE

0216 HORDS IN_FILE___ 8, RECORDS__ _18 TO ___ 18 INCLUSIVE_ __ s
0463 WORUS AND 5 CHARACTERS INFILE 8, RECORDS 19 TO 26 INCLUSIVE

9)16 WORDS ) IN FILE . 8, RECORDS __ 27 TO._ 27 INCLUSIVE

0463 WORDS AND 5 CHARACTERS IN FILE ~ 8, RECOROS ~ 28 TO ~ 35 INCLUSIVE

9016 KORDS .. . ..INFILE __8y, RECORDS _ 36 TO 36 INCLUSIVE

0463 WORDS AND S CHARACTERS IN FILE 8, RECORDS 37 TO &4 INCLUSIVE

0016 WORDS__. e IN FILE___ 8o RECORDS___ 4% _TO___ 45 INCLUSIVE _ .
0463 WORDS AND 5 CHARACTERS IN FILE 8, RECORDS %6 TO 53 INCLUSIVE

0016 WGRDS v IN FILE _ By RECORDS __ 5& TO _ 54 INCLUSIVE

G463 WORDS AND 5 CHARACTERS iN FILE ~ 8y RECORDS ~ 55 TO ~ 62 INCLUSIVE

0716 WORDS _. _ INFILE __ 8y RECORDS __ 63 TO _ 63 INCLUSIVE

0463 WORDS AND 5 CHARACTERS IN FILE ~ 8y RECOROS &4 TGO 71 INCLUSIVE

00L6_WORLS _ . ___ _IN FILE___ 8, RECORDS____ 72 TO____ 72 INCLUSIVE .
0463 WORDS AND 5 CHARA%TERS IN FILE 8, RECORDS 73 T0 80 INCLUSIVE

0016 WORDS . —r ... 1IN FILE __By RECORDS __ 81 TGO . _H1 INCLUSIVE

0463 WORDS AND 5 CHARACTERS IN FILE 8, RECORDS 82 T0 89 INCLUSIVE

0516 WORDS ] —— ... INFILE .. 8y RECORDS . 90 TO . 90 INCLUSIVE

0463 WGRDS AND 5 CMARACTERS IN FILE 8, RECORDS 91 Tu 98 INCLUSIVE

0016 WOROS __ . IN FILE___ B, RECORDS___ 99 TO___ 99 INCLUSIVE __ N
0463 WORDS AND 5 CHARACTERS IN FILE 8, REGORDS 160 TG 107 INCLUSIVE

0C16 WORDS —.—..IN FILE __8, RECORDS _108 TO _ 108 INCLUSIVE

0463 WORDS AND § CHARACTERS IN FILE ~ 8, RECORDS 109 TO ~ 116 INCLUSIVE '
0916 WORDS . 1M FILE __8, RECORDS 117 70 _ 117 INCLUSIVE 8
0463 HORDS AND 5 CHARACTERS IN FILE 8y RECORDS 118 TO 125 INCLUSIVE i
0016_WORDS IN_FILE___6, RECORDS__ 126_TO__ 126_INCLUSIVE —
0463 WORDS AND 5 CHARACTERS IN FILE 8y RECORDS 127 TO 334 INCLUSIVE

0216 WORDS e IN FILE ___8, RECORDS __ 135 TO _ 135 INCLUSIVE

0462 WORDS AND 5 CHARACTERS IN FILE 8, RECORDS 136 TO ~ 143 INCLUSIVE

0016 WORDS ——— . IN FILE _ 8y RECORDS __ 144 ToO _ 14% INCLUSIVE }

0463 WOKDS AND & CHARACTERS IN FILE a. RECORDS 145 TO 152 INCLUSIVE

0516 _WORDS___ §5 FILE___ 8, RECIRDS_ _153_TO__ 153 INCLUSIVE _ e
0463 WORDS AND 5 CHARACTERS INFILE By RECORDS™ 154 TO 161 INCLUSIVE

0516 WORDS . oo IN FILE _ _ 8y RECORDS _ 162 TO 162 INCLUSIVE

0463 WORDS AND S CHARACTERS IN FILE 7 8, RECORDS ~ 163 TO 170 INCLUSIVE

0516 WORDS . e - . INFILE __ 8, RECCRDS _ 171 TO 171 INCLUSIVE

0463 WORDS AND 5 CHARAC TERS IN FILE ~ 8y RECORDS ~ 172 TO 179 INCLUSIVE

0016_¥ORDS e IN FILE __ 8, RECORDS___180_TO___180 INCLUSIVE L
0463 WORES AND 5 CHARACTERS IN FILE 8y RECORDS 181 T 188 IRCLUSIVE

0616 WORDS e . IN FILE__ 8, RECORDS __ 189 TO _ 189 INLLUSIVE

0453 WOROS AND & CHARACTERS IM FILE 8, RECORDS 190 TO 197 INCLUSIVE

0C16 WORDS e IN FILE __ B, RECOROS_ 198 TO _ 198 INCLUSIVE

0463 WORDS AND 5 CHARACTERS - IN FILE '8, RECORSS 199 TO ~ 206 INCLUSIVE

OC6 WORDS__ ____ IN_FILE___ 8, RECORDS __ 207 TO__207 INCLUSIVE_ _ _ _  _
0463 WORDS AND 5 CHARACTERS IN'FILE 8, RECORDS 208 215 'IRCLUSIVE

0016 WURDS ; —._____INFILE __ H, RECORDS _ 216 TO_ 216 INCLUSIVE o
0463 KORDS AND 'S CHARACTERS IN FILE ™~ 8, RECORDS ~~'217 TO ™ 224 INCLUSIVE

0016 WORDS _ . INFILE __ 8, RECORDS 225 TO  22% INCLUSIVE

94563 VORDS AND 5 CHARACTERS IN FILE 8, RECORDS 226 VD 233 INCLUSIVE

16 WORDS _ IN FILE____ 8, RECURDS__ 23% TO__ 234 INCLUSIVE _ _
0463 WORDS AND 5 CHARACTERS IN FILET 8, RECORDS 235 TO 242 INCLUSIVE

0916 WORDS o ... IN FILE _ 8, RECORDS 243 TO 243 INCLUSIVE

0463 WNRDS AND 5 CHARACTERS IN FILE ~ 8, RECORDS 244 TO  251° INCLUSIVE

0016 WORDS -—. .. INFILE __ 8y RECORDS _ 252 TO. 252 INCLUSIVE

0463 WORDS AND S CHARACTERS IN FILE '8, RECORDS ~ 253 T0 260 1NCLUSIVE

0516 WORDS IR FILE 8, RECORDS 261 TO 261 INCLUSIVE
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349 GOOD BINARY

IN FILE 9s RECC

.RECORDS. GF LENGTH G016 WURDS

#0po B1vaRY amn:a:m NF LENRTH NeA3 HOPNe Abn @ euse

RCLURLS, . UF  LENGTH QC16_WORDS. _
RECCRDS OF LENGTH 0463 WORDS AND S
RECORDS OF LENGTH 0014 WORDS
RECORDS OF LENGTH 0463 WORDS AND 5
AECLRDS DF LENGIH DO16 WORDS
RECURDS DF LENGTH 0463 WORDS AND
REGURNS UE_LENGTH 0¢156_WORDS

RECORDS OF LENGTH 0463 WORDS AND 5
RECURNS UF LENGTH OCl6 WORDS
RECULROS OF LENGTH 0463 WORDS AND 5
RELURDS OF LENGTH 0016 WORDS
RECDRDS OF LENGTH 0463 WORDS AND 5
RECOROS OF LENGTH 0016 WORDS__

RECCRDS OF LENGTH 0463 WORDS AND 5
RECORDS OF LENGTH 0016 WORDS .
RECCROS DF LENGTH 0463 MORDS AND S
RECORDS BF LENGTH 0016 WORDS
RECORDS DF LENGTH 0463 WORDS AND 5
RECORDS OF LENGTH 0016_WORDS _

RECCRDS OF LENGTH D463 WORDS AND &
RECORDS OF LENGTH 0016 MORDS
RECOKDS OF LENGTH 0463 WCRDS AND &
RECORDS OF LENGTH 0716 WORDS
RECORDS GF LENGTH D363 WORDS AND 5
RECORUS OF_LENGTH_0016 WORDS_

RECORDS OF LENGTH 0463 WORDS AND S
RECOROS DF LENGTH 0016 WORDS
RECORDS OF LENGTH 0AG3 WORDS AND S
RECORDS OF LENGTH 0216 WOROS
RECORDS OF LENGTH 0463 WORDS AND $
RECORDS OF_LENGYH 0C16 WORDS. ___

RECCRDS OF LENGTH 0463 WORDS AND 5
RECCRDS OF LENGTH 0C16 WORDS
RECORDS DF LENGTH G463 WORDS AND 5
RECURDS OF LENGTH GO16 WORDS
RECURDS OF LENGTH 0463 wORDS AND 5
RECCRDS OF LENGTH 0G16 WORDS_____

RECORDS GF LENGTH 0463 WORDS AND &
RECCROS OF LENGTH 0016 WORDS

RELELRDOS DF LENGTH 0463 WDRDS AND 5
RECOALS OF LENGTH D016 WORDS .
RECDRNS OF LENGTH 0463 WORDS AKD 5

RECORDS OF LENGTH 0463 HORDS AND 5
RECCROS OF LENGTH (016 WORDS
RECORDS UF LENGYH 0463 WORDS AND
RECCRDS OF LENGTH 0016 WGROS
RECHRDS OF LEMGTH 0463 HORDS AND 5
RECORDS_OF LENGTH 0016 WDRDS

RECORDS OF LENGTH 0463 %ORDS ANG 5
RECCRDS OF LENGTH 0016 WORDS

RECORDS OF LENGTH 0463 WORDS AND S

RECORDS OF LENGVH 0016 WORDS
AECORXNS UF LENGTH 0463 WORDS AND S
pmnmwcv,omzrnzoq:iuopnswawum

ALLTRS IN Fick 9, RECORDS 118 TO
PR N FILE 9¢ RECOROS __ 126_TO___
CHARACTERS IN FILE 9, RECORDS 127 TO
e .. IN FILE ___ 9y RECORDS 135 TO
‘CHARACTERS IN FILE 9y RECOGRDS 136 TO
e . INFILE ___ 9¢ RECORDS _ 144 TO
CHARACTERS IN FILE 9, RECORDS 145 10
e 1% FILE 9, RECORDS ___153 7vO_
CHARACTERS IN -FILE 9, RECORLS ™ 154 TO
_ . INFILE _ 9, RECORDS 162 TO
CHARACTERS IN FILE 9y RECORODS 163 TO
.. IN FILE __ 9, RECORDS 171 TD
CHARACTERS IN FILE 9, RECOROS 172 TO
IN FILE 9,_RECORDS___ 180 TO__
CHARACTERS IN FILE 9, RECORDS 181 TO
... INFILE _ _ 9, RECORDS 189 TO
CHARACTERS IN FILE 9y RECORDS 196 TO
... INFILE _ 9, RECORES _ _198
CHARACTERS IN FILE 9, RECORDS 199 -o
IN FILE 9s_RECORDS ___207 T
CHARACTERS IN FILE 9y RECORDS 208 -:
—eeeee AN CaLE ___ 99 RECGRDS _ 216 TO
CHARACTERS IN FILE 9« RECORDS 217 T0
...... IN FILE __ 9y RECORDS 225 T0O
CHARACTERS IN FILE 9¢ RECORDS 226 TO
IN FILE_. 9, RECORDS___ 234 TO___.
CHARACTERS IN FILE 94 RECORDS 235 7O
o INFILE ___9. RECORDS _ 243 TQ _
'CHARACTERS IN FiLE 9» RECORDS 244 TO
o _IN FILE 9, RECORDS 252 YO
CHARACTERS IN FILE 9, RECGRDS 253 TD
= IN FILE ___ 9, RECORDS __261_TO __
CHARACTERS IN FILE 99 RECORDS 262 TQ
. e SN FILE __ 9, RECORDS _ 270 TD _
CHARACTERS IN FILE 9, RECORDS 271 7O
—— ... IN FILE . __9, RECORDS . 279 VO
CHARACTERS IN FILE 9y RECORDS ~ 280 VO
" IN FILE 9+ RECDADS___ 288 TO___
CHARACTERS IN FILE 9» RECORDS 289 TO
. . . IN FILE __ 9, RECORDS = 297 TO
CHARACTERS IN FILE 9y RECORDS 298 TO
o IN FILE | __ 99 RECORDS __306 TD
CHARACTERS IN FILE 9¢ RECORDS 307 TO
IN_FILE 9¢_RECORDS ___315 TO___:
CHARACTERS IN FLLE 9y RECORDS ™~ 316 1O
- e . IN FILE____9, RECORDS __324 TO
CHARACTERS IN FILE 9s RECORDS 325 TO
. -——_ INFILE _ 9, RECORDS _ 333 TO
CHARACTERS - IN FILE 9, RECORDS 334 TO
e IN FILE 9, RECORDS __ 342 _Tt0
CHARACTERS INFILE 9, RECORDS ™ 343710
e IN FILE 9, RECORDS __351 TO
CHARACTERS IN FILE 9, RECORDS 352
.. _. INFILE 9+ RECORDS 360 TO
CHARACTERS IN FILE 9, RECORDS 361 TO
JIN FILE 9y RECORDS __ 369 _TU___

RECORDS OF LENGTH v016 WORDS

THE ABGVE INCLUDES

RDS 1 1o 369 INCLUSIVE

" T0 0463 WORDS AND 5 CHARACTERS
. 328 N.1.N(¥) RECORDS

T0 ..

__ 153,

..a%2

.. 219

— 324% INCLUSIVE

125 INCLUSIVE .
.126_TNCLUSIVE
134 INCLUSIVE
135 INCLUSIVE
143 INCLUSIVE
144 INCLUS1VE
152 INCLUSIVE
INCLUSIVE_
INCLUSIVE
INCLUSIVE
INCLUSIVE
INCLUSIVE
INCLUSIVE
INCLUSIVE
INCLUSIVE
INCLUSIVE
INCLUS1VE
INCLUSIVE
INCLUSIVE
INCLUSIVE
fueLUSEY

INCLUSIVE

INCLUSIVE

INCLUSIVE

INCLUSIVE

INCLUSIVE

INCLUSIVE

INCLUSIVE
INCLUSIVE
INCLUSIVE

INCLUSIVE

INMCLUSIVE
INCLUS] VE

INCLUSIVE

INCLUSIVE
INCLUSIVE
INCLUSI VE

INCLUSIVE,
INCLUSIVE
INCLUSIVE
INCLUSIVE
306 INCLUSIVE
314 INGLUSIVE
315_INCLUSIVE
323 INCLUSIVE

. —— e e e b o

161
162
170
171
179
_180
138
189
197
198
206
207

Mg
216
224
225
233
234
2642
243

251

260
261
269
270
278

287
288
296
297
305

332 INCLUSIVE
333 INCLUSIVE
341 INCLUSIVE
__342 INCLUSIVE
350 INCLUSIVE

. 351 INCLUSIVE
359 INCLUSIVE
360 INCLUSIVE
388 INCLUSIVE
369 INCLUSIVE




" END=OF~FILE v

BEGIN FILE 10O
8 GOCD BIMARY RECCRDS OF LENGTH 0463 WORDS AND .5 _CHARACTERS. _ ___ IN FILE __10s RECORDS _ 1 TO..... 8 IKCLUSIVE
1 GOOD BIRARY RECORDS OF LENGTH 0016 WORDS IN FILE 10y RECORDS 9 70 9 INCLUSIVE
8..G000 BINARY_RECORDS_OR_LENGTH 0463 WOROS_AND S _CHARACYERS IR £ LE.__LD;_BECORDS____AQ_JU____I7 JNCLUSIVE___
1 GOCD BINARY RECURDS OF LENGTH 9Gl6 WORDS iN FILE 10, RECORDS 18 70 INCLUSIVE
. _ 8 GOOD BINARY RECORDS OF LENGTH 0463 WORDS AND_5._GHARACTERS ____ . IN FILE _ 10, RECORDS __ 19 10 _ zo INCLUSIVE
1 GOGD BINARY RECORDS OF LENGTH 0016 WORDS IN FILE 10, RECORDS 21 10 27 INCLUSIVE
.. . 8 GOCD BINARY RECCRDS UF LENGTH 0463 WORDS AND 5 CHARACTERS_._..__ . IN FILE . 19, RECQROS = _ 23 7O 35 INCLUSIVE
, 1 GOOO BINARY RECCRDS OF LENGTH 0016 WORDS IN FILE 10, RECORDS 36 TO 36 INCLUSIVE
o B GOCD. BINARY . RECURDS .OF_LENGTH . 0463_WORDS_AND_S _CHARAGTERS [N FILE __1Qe¢ RECORDS____ 3T VI _ &4 INCLUSIVE
1 GOODL BIHARY RECURDS OF LINGTH 0016 KDRDS IN FILE 10¢ RECORDS 45 10 45 INCLUSIVE
. —....8 GODD BIMNARY RECOROS OF LENGTH 0463 WORDS AND.S CHARACTERS..._____ IN FILE__ 10y RECORDS ___ 48 TQ_. 53 INCLUSIVE L
1 GUOD AINARY RECORDS OF LENGTH 0016 WORDS IN FILE 10y RECORDS 54 TO 54 INCLUSIVE
... 8 GOUOD BINARY RECORDS UF LENGTH 0463 WURDS AND_S_CHARACTERS_ .. IN FILE___ 10, RECORDS _. 55 TO . 62 INCLUSIVE
. 1 CCOD BINARY RECURDS UF LENGTH 0016 WORDS IN FILE 10, RECORDS 63 TO 63 INCLUSIVE
e B_G 00D _BINARY RECORDS. DF_LENGTH. 0463 wonns_Awu_s_sﬂAnac1ﬁs§_______lN.FILE___LQ' RECOROS____ 64 TO___T1, INCLUSIVE
1 GOCD BIJARY RECCRDS OF LENGTH 0016 WORDS IN FILE 10, RECORDS 72 10 72 INCLUSIVE
.8 GOOD BINARY RECURDS OF LENGTH 0463 WORDS AND. 5. CHARACTERS_ _ IN FILE.. . 10y RECORDS . 73 TO__ _ 80 INCLUSIVE
L GOOD BINARY RECORDS OF LENGTH OClb WORDS IN FILE 13s RECORDS sl 70 81 INCLUSIVE
____...s GOOD BINARY RECURNS OF LENGTH D463 WORDS AND_5_CHARACTERS._ ... IN FILE _ 10, RECORDS _ _ 82 TO 89 INCLUSIVE
- 1 GOCD BINARY RECURDS OF LENGTH QC16 WORDS IN FILE 10y RECORDS 96 TO 99 INCLUSIVE
e B _GOOD BINARY RECURDS.OF. LENGTH. 0463 wOROS_AND..S _CHARACTERS ______IN FILE_ 10, RECORUS___ 91 _TO___ 98 INCLUSIVE -
"1 GOOD BINARY RECDRDS OF LNGTH JC16 WURUS IN EILE 13, RECORDS 99 TO 99 INCLUSIVE
e . B GOOD BINARY RECOKDS OF LENGTH 0463 WURDS AND_S CHARACTERS _ ___.___IN FILE __ 10, RECORDS 100 TQ 107 INCLUSIVE . .
‘1 GOOD BINARY RECCRDS OF LENGTH 0G16 WORDS IN FILE 10, RECORDS 108 TO 108 INCLUSIVE KA
e e 8, GODD. BINARY RECERDS UF LENGTH C463 WORDS AND.5.LHARACTERS . _IN FILE__ 10, RECORGS .. 109 TG 116 INCLUSIVE .. . .0
B ‘1" GOCD BINARY RECO#DS OF LENGTH 0016 WORDS IN FILE 10, RECORDS 117 TG 117 INCLUSIVE '
= : $.GG0D. BINARY _RECORDS.OF LENGTH 0463 WORDS_AMD. 5_CHARACYERS _____ _IN_FILE___10, RECORDS____118 _TO__ 125 INCLUSIVE
) "1 600D BINARY RECORDS DF LENGTH 0016 WORDS IN FILE 10, RECORDS 126 7O 126 INCLUSIVE
R 8 GODDL B31MARY RECORDS DF LENGTH 0463 WORDS AND 5 CHARACTERS . __ __ IN FILE _ 10, RECORDS _ 127 TO 134 INCLUSIVE e
1 600D BINARY RECURDS OF LENGTH 0016 WORDS IN FILE 10, RECORDS 135 7O 135 INCLUSIVE
.8 GO0D BINARY RECORDS OF LENGTH 0463 WORDS AND 5 CHARACTERS __ __IN FILE __ 10, RECORDS . _136 TG _ 163 INCLUSIVE .. ___ _ . T
- 1 GOOD BINARY RECORDS GF LENGTH 0016 WORDS IN FELE 10, RECORDS 144 TQ 144 INCLUSIVE

____,__g gggg.llNARY RECORDS_DF_ LENGTH 0463 WORDS_AND_5_ CHABA;)EB;_______IN_flLE___lD;.RECDRbi___th 10
S 8 600D
.1 Goop
e B GODD |
1 °6oop

BINARY RECORDS OF LENGTH 0G16 WORDS

BINARY RECOROS OF LENGTH
BINARY RECURQS UF LENGTH
{ARY RECORDS OF LENGTH
BIRARY RECUKDS ‘OF LENGTH

. BINARY:RECGRDS. DF LENGTH .
‘BINARY RECORDS O

F LENGTH
BINARY RECORDS UF LENGTH
BINARY RECORDS OF LENGTH

‘BINARY. RECURDS OF LENGTH

BIAARY ‘RECORDS OF LENSTH

.BINARY RECORDS .OF LENGTH

RECORDS OF LENGTH
RECORDS OF LENGTH
\Y ‘RECORDS DF LENGTH

“RECURDS"

0463 WORDS AND 5 CHARACTERS ..

0G16 WORDS

0463 WORDS AND. 5 CHARACTERS . __

0016 WORDS

0463 WORDS AND_ S _CHARACTERS.

0016 HWDRDS

0463 WORDS AND_5 CHARACTERS _

0016 WURDS

G463 WORDS AND_5 CHARACTERS

0016 WORDS

0463 WORDS. AND_S CHARAC‘EKS

0016 WORDS

0463 WORDS AND. 5 CHARACYERS___._

.0016 HORDS

0463 WORDS AND_S CHARACTERS ___
: - 0036 HORDS:
_LENGTH “0463 WORDS AND BJHAPACTERS
2 LENGTH ‘0016 WCRDS: .
£ LENGTH" 0460~H0Rus AND _S_ CHARACIERS

IN FILE  10e RECORLS
IN FILE .._10» RECORDS..
IN FILE  iCs RECORDS
. IN FILE__10y RECORDS . _
tn FILE 18, RECORDS
_IN_FILE___ 13, RECORLS___
INFILE 10y RECORDS
_____IN FILE __10, RECORDS
IN FILE )G, RECORDS
_ .IN FILE _ 10y RECORBS _
IN FILE 10, RECORDS
AN FILE___19, RECORDS
IN FILE 10, RECORDS
IN FILE .10y RECORDS _
INFILE 10, RECORDS
IN_FILE __ 19, RECORDS .
IN'FILE™ 10y RECODRDS
IN FILE___ 10, RECORDS__
IN FELE 1C» RECOROS
. IN FILE _. 10y HECORDS _
IN FILE - 10» RECORDS
o~ INGFILE . 124" KETORDS
iy .10, RECORDS

-TIN_F:LE

D

)__ 152 INCLUSIVE

153 Ta 153 INCLUSIVE

_ 154 TO 161 INCLUSIVE ... __ . . I
162 TO 162 INCLUSIVE
163 TG _ 370 INCLUSIVE . __.__ . _. _ _
171 TO 171 INCLUSIVE
172_T0___ 179 INCLUSIVE
180 10~ 180 INCLUSIVE

181 TD _ 188 INCLUSIVE = _ . __ e

189 TQ0 ~ 189 INCLUSIVE .
199 TO. . 197 INCLUSIVE .
198 TO 198 INCLUSIVE

199 T0___206 INCLUSIVE

207 T0 207 INCLUSIVE

.208 TD__ 215 INCLUSIVE N
216 TO -2v6 INCLUSIVE
213 TO__'224 INCLUSIVE _ _ _ _ _ .
TT22%5 TO 225 INCLUSIVE

226 YO 233 INCLUSIVE _ ____ .. _ ..
(226 TO' " 234 INCLUSIVE
235 TO 242 INCLUSIVE - .
243 TQ 243 INCLUSIVE

244 K0, - 2257 IHCLUSTVE

- 252

.!NFLUSIVE
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Table 5. Energy and photopeak efficiency calibration for HR experiment,

Energy Celibration

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

713.93 T1.55 1763.48 177.05 2690, 40 268.89
1048, 46 105,24 2038.04 204,11 2969,70 296.58
1210.20 121,57 2081.28 208.37 2994 .60 299.16
1359,79 136.64 2142.59 214,49 3281.4%0 327.82
1463,58 147,12 2179.93 218.10 3747.01 378.72
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 24980k 249,73 3864.88 418,73

Photopeak Efficiency Calibration

Energy Counts for Energy Counts for Energy Counts for
(keV) 1%/Fission Yield (keV) 1%/Fission Yield (keV) 1%/Fission Yield
30.0 1.48 x 105 116. 3.70 x 104 225. 8.35 x 103
47.0 1.48 x 105 121, 3.42 x 10k 23k, 7.50 X 103
52.0 1.33 x 107 125. 3.15 x 10 2hz, 6.90 x 103
60.0 1.10 X 10° 130. 2.89 x 10% 251, 6.25 x 103
70.0 8.85 x 10* 136. 2.68 x 10" 262, 5.70 X 103
72.5 8.5 x 10%  1u1, 2.48 x 10t 2th, © 5,20 x 103
75.8 7.90 x 10% 146, 2.30 x 10% 28k, 1,72 X 103
8.5 7.45 x 10* 152, 2.10 x 10% 29k, 4,28 x 103
81.5 7.00 x 10* 158, 1.93 x 10% 308. 3.86 x 103
8.8  6.60 x 104 16k, 1.75 x 10% 319, 3.51 x 103
88.3 6.15 x 10* 171, 1.61 x 10" 331. - 3,21 x 103
2.0  s70x10' . Yisx 0% g5, 2.59 % 103
95.7 5.30 x 104 185, 1.33 x 10* 358, 2.5 X 103
9.5 k.90 x 10% 192, 1.23 x 104 372, 2.31 X 103

103.0 .56 x 10" 199. 1.1l x 10* 388, 2.21 x 103

107.0 435 x 10% 206, 1.02 x 10% %05, 1.96 x 103

111.0 3.98 x 10* 216, 9.25 x 103
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Table 6, Energy and photopeak efficiency calibration for @6 experiment.

Energy Calibration

Channel Energy Channel Energy Channel Energy
{keV) (xeV) (keV)
276.9 99.6 768.5 277.6 2832.3 1015.1
288.3 103.8 996.0 359.7 3279.3 1173.2
580.7 209.8 11714 423.1 3532.0 1279.2
631.7 228.2 1634.8 589.6 3709.7 1332.5

Photopesk Efficiency Celibration a) couste £
ounvs 1or
ol /i eia eyt Seemsen Viea Gaay} 1/Fiesion Tiela

60, 486k, 190. 317k, 580, 389.

T0 5888, 200, 2802, 600, 376.

80. 6528, 220. 2406, 650. 333.

9. 6912. 2ho, 1997. 700. 297.

100, . 6784, 260, 1638, 750, 269,
110, 6400. 280. 1357. 800, 241,
120, 61LL 300, 1203. 850. 218,
130, 5708. 340, 9hT. 900, 19k,
140, 5325, 380. 806. 1000, 161,
150, 4838, k20, 678. 1100, 138.
160, 4378, 460, 576. 1200, 118.
170, 3917. 500, hoi, 1300, 105,
189, 358l 540, 433,

a) These absolute efficiencies are not as well determined es the HE
experimental efficiencies, TFor best absolute accuracy & photopeak
should be normalized to the HR results and then use <these efficiencies

as relative standards.
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Teble 7. Energy and photopea.k efficiency calibration for GX experiment.

Energy Calibration

Channel Energy Channel Energy Channel Energy
{xeV) (keV) (keV)
315.1 104,0 13.2 211.6 1660.,0 589.0
502.8 i71.7 9497 332.9 2287.2 815.4
519.4 199.4 102k.0 359.7 3568.2 1279.5

Photopeak Efficiency Calibration a)

Energy Counts for Energy Counts for Energy Counts for
(kev) 1%/Fission Yield (keV) 1%/Fission Yield (keV) 1%/Fission Yield
60. 42670, 190. 27840, 580. 3z,
T0. 51650, 200, 25370. 600. 3298,
8o. 57260, 220, 21100, 650, T 2921,
90. 60630, 2ho, 17520, 700, 2605,
100, 59510. 260, 14370, 750. 2359.
110. 56140, 280. 11900, 800, 211k,
120, 53890, 300. 10550. 8l5o. 191z.
130. 50070. 3h0, 8307. 900. -1701,
1k, k6710, 380. 7070, 1000, 2,
150, hakko, k20, 5947, 1100, 1210,
160. 38400, k6o, 5050, 1200, 1035,
170. 34300, 500. L307. 1300, 921,

180, 31440, 540, 3798.

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

Energy Calibration

Channel Energy Channeli Energy Channel Energy

(keV) (keVv) (kev)
39.9 ©199.3 513.0 258.5 1173.9 589.6
421.0 211.6 585.4 296.0 2348,5 1173.2
470.5 236.9 659.4 332.9 2667.5 1332.5
478.8 240.8 712.4 359.7

Photopeak Efficiency Calibration a)

Energy Counts for Energy Counts for Energy Counts for
(keV) 1%/Fission Yield (keV) 1%/Fission Yield (keV) 1%/Fission Yield
130. 24395, 380, 5474, 900, . 1549,
150, 21420, 4ho, 4403, 950, 1481,
170. 16838. 460, 4165, 1000, 1374,
190. 14399. 480, 3927. 1100, 1190,
210, 12495, 500, 3689, 1200, 1053,
230, '11126. sho, 3320, 1300. 940,
250. 99%5. 580, 2986, 1400, 8is5,
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
CGeneral schematic representation of the detector configuration.
Detectors Fl (with electrodeposited 25201‘) and Fz measured kinetic
energies of the fragments. Detectors Yl and rz measured energies of
Y-rays and/or x-rays., The sources and detectors indicated in the
bottom of the figure were used for external stebilization of the
photon detectors.
An example showing the mass resélution for four specific trangitions

lmBa. Each point represents the intensity

associated with the isotope L
of the gamma ray observed in the mass interval indicated on the abscissa,

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

. Depending on the mess with which the y-ray 1s associsted the width

can vary.from '~ 4-7 a.m.u, It should be noted the centroid of this
dié;éibution is sbout A = 143,5 énd‘not A = 14k even though these trans-
itioné‘are associated with the igotope ltha (see text for discussion

on this subjéct).

An exampleiof portions of mass sorted gemma ray spectra recorded in

tpe HR expériment. The tgp spectrum is for transition from fission
products stopped in fragment detector Fl having messes betwean 103-105
and the bottom spectrum is for the mass interval 105-107. Thé stralght
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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