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INTRODUCTION

This report summarizes design studies of new dichromatic neutrino

1 which was used

beams to replace the old dichromatic target train
primarily for experiments by the CIT-Fermilab Group. The old train
could run for hadron momentum below 170 GeV/c. Its targetting angle
was 6 mrad with a solid angle acceptance of 12 usr. The primary
design goal for the new train is to raise the hadron momentum to

350 GeV/c in order to utilize the accelerator operation at 400/500
GeV/c, to reduce wide band and wrong sign backgrounds by orders

of magnitude, and to improve momentum definition.

We will discuss two new designs, Train N-30 and Train Q-30. For
comparison, we will also discuss a "hypothetical” old train which
can run at 300 GeV/c (for convenieénce, the horizontal and vertical
planes are interchanged with respect to the actual old train).

Train N-30 and Train Q-30 employ conventional iron magnets and have
point-to-parallel focussing in both horizontal and vertical planes.
They fit in the present target tube of 200 feet in length. Other
focussing modes, such as point—point—parallelz, do not seem to be
feasible without lengthening the target tube. Details about optical

properties for the new trains will be described elsewhere3.
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HYPOTHETICAL OLD TRAIN

Details about the old train are discussed in Reference 1. Beam
parameters are summarized in Table I. Some properties are shown
here in order to stress clearly some improvements made for the new
train. Pigures 1 and 2 show computed fluxes4 of neutrinos and
antineutrinos for a detector of 1 m radius. The train is set to
300 GeV/c for primary protons of 500 GeV. Collimators are set to
the normal open conditions. Wide band backgrounds and wrong sign

backgrounds are also shown.

Figure 3 shows the momentum acceptance computed by the TURTLE
program5 which assumes input particles with a uniform.momentum
distribution. It has a tail on the hidher momemtum side,

A two dimensional plot of x versus Ap/p at the end of the train is
shown in Figure 4. 1In order to reduce the flux of particles with
higher momenta, an angle slit was closed at the negative angle side
in some of the actual runs. The poor momentum definition is a severe

disadvantage of this train.

N-30 TRAIN

Figure 5 shows a schematic drawing of the N-30 Train. The
targetting angles atre 11.737 and 1.283 mrad in the horizontal and
vertical directions, respectively. Beam properties are summarized
in Table I. The first five quadrupole magnets are horizontally
defocussing and are displaced to give negative bends as indicated.
Bending magnets, D1, D2 and D3 are rotated about their longitudinal
axis by 30° c.w., 24.38° c.W. and 20° C.C.W., respectively, in order

to give vertical deflections. All the bending magnets, D1-D5 are



are Main Ring Bl magnets (10 or 20 feet long) and quadrupole magnets
are also Main Ring quadrupole magnets (7 or 4 feet long). Table II
gives operational parameters for the magnets. Excitation currents

are 5000 A or less at 350 GeV/c.

- The first bending magnet, D1, is very effective in suppressing
the wrong sign background. The vertical deflection is introduced

to reduce the wide band background.

Figures 6 and 7 show computed neutrino and antineutrino fluxes
for a detector of 1 m radius. The momentum of the train is set to
300 GeV/c for primary protons of 500 GeV. Wide band and wrong
sign backgrounds from the two-body decay are also computed and

shown.

To illustrate how the wide band background has been reduced,
neutrino fluxes and wide band backgrounds for two earlier versions,
Train XK and Train N, are shown in Figures 8 and 9, respectively.

- Train K does not have any vertical deflection; otherwise it is
exactly the same as Train N-30. Train N is identical to Train N-30

except for 30° rotation of the first bending magnet in the latter.

Figure 10 shows a computed momentum acceptance. A uniform
momentum distribution is assumed for input particles. Two dimensional
plots of correlations between horizontal and vertical production
angles (éo and §o) and momentum (Ap/p) are shown in Figures 11 and 12.
A strong correlation between éo and Ap/p is seen. Particles with
higher momenta correspond to large negative production angles. Since

the production cross section for these particles at high energies is

very small, a long tail at the high momentum side is suppressed.



This is also true at the low momentum side. Therefore, an effective
momentum acceptance is considerably smaller than that shown in
Figure 10. No correlation between &0 and Ap/p is seen. Particle
distributions for the horizontal and vertical planes at the upstream

end of Enclosure 100 are shown in Figures 13 and 14. Figure 15 shows

a correlation between the two distributions.

TRAIN Q-30

A schematic drawing of Train Q-30 is shown in Figure 16. Magnets
with large apertures, 6-3-120 Beam Line Dipole magnets and 40120 Beam
Line Quadrupole magnets are used for a triplet focus arrangeﬁeﬁt. The
narrow vertical aperture of Main Ring Bl magnets (1.5") precluded a

triplet arrangement in Train N-30.

Table I summarizes beam properties of Train 0-30. One of the
advantages of the triplet arrangement of this train is that beam
optics can be made symmetric in the horizontal and vertical planes.
Magnifications at Enclosure 100 can be matched to allow a reasonable
muon beam in the Muon Laboratory. A larger aperture gives more
neutrino flux and it is particularly advantageous at lower energies

where production cross sections of mesons have a wider angular spread.

Figures 17 and 18 show computed neutrino and antineutrino fluxes
for a detector of 1 m radius. The momentum of the Train is set to
300 GeV/c for the primary protons of 500 GeV. Intensities and spectra
are essentially identical to those for Train N-30. Wide band and
wrong sign backgrounds from the two-body decay are also shown. The

wrong sign background is effectively reduced by the first bending



magnet as in Train N-30. The wide band background is reduced mostly

by vertical bends which are provided by rotations of the first

six bending magnets.

Large cross sectional dimensions of the magnets, 70 cm H x
65.4 cm V, make such arrangements extremely difficult inside the

target tube of 180 cm in diameter.

Train Q-30 represents the extreme limit of rotations and
displacements of these magnets within the confines of the target
tube, though some modifications in bed plates and changes in the
beam line in the Neuhall are still required. Momentum acceptance
is shown in Figure 19. The distribution has a sharper fall off at
the high momenta than that for Train N-30. This is a result of the
smaller value of the 1, 2 component of the transfer matrix for the

triplet in the horizontal plane when compared with the doublet.

Figures 20 and 21 show two dimensional plots of X, Vversus Ap/p
“and Y, versus Ap/p. Horizontal and vertical particle distributions
and correlation between the two distributions are shown in Figures 22,

23 and 24.

CONCLUSTION

Train N-30 seems to be preferable to Train Q-30 for the following

reasons:
1. The wide band backgrounds are much smaller for Train N-30.

2. Neutrino flux gain due to the large aperture magnets in
: : S >
Train 0-30 is at most, 10% at higher energies (~300 GevV/c)

and only about 30% at lower energies.



3. Train N-30 requires minimum changes in Neuhall for the
500 GeV accelerator operation. On the other hand,

Train Q-30 requires sizable beam steering in both the
horizontal and Vertial planes in Neuhall.

4. Costs of the magnets with two spare magnets (one gquad and
one bend) are $100K and $406K for Train N-30 and Train
0-30, respectively.

5. Mechanical construction might be more difficult for Train
0-30 because it uses heavier and larger magnets.

Some of the disadvantages with Train N-30 are:

1. A large magnification in the vertical plane at Enclosure 100
reduces muon intensity in the Muon Laboratory.

2. ©No spaces are available for beam absorbers before the end of
the fifth quadrupole magnet. Therefore, the beam must be
dumped inside the magnets on fixed aperture collimators.
One of the significant advantages of Q-30 is the flexibility
derived from the remotely controlled, variable aperture -
collimators.

3. At sufficiently low energies, fluxes fall off due to the
limited solid angle acceptance of the train. However, in
any event, other train systems are more advantageous in
the low energy regionG.

4. Coupling between momentum and solid angle acceptances in
worse than with Train Q-30.

Since the primary beam must be dumped near the target, very

localized and fast heating problems must be solved.
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TABLE I

SUMMARY OF BEAM PROPERTIES

TRAIN OLD N-30 Q-30
Nominal Maximum 170 350 350
Momentum
(GeV/c)
Production Angle 0 0 0
(mrad)

Targetting Angles

{mrad)
Bend Plane 6 11.7 9.7
Non-Bend Plane 0 1.3 2.3
Angular Acceptance®
for Ap = 0 (mrad)

Bend Plane 1.17 1.31 2.16

Non—-Bend Plant ' 2,34 2.20 1.81
Solid Angle Acceptance 11.0 11.5 15.7

for Ap = 0 (usr)

*
The angular acceptance for Ap = 0 is defined by the apertures of

the bending magnets only.



TABLE II

OPERATIONAL PARAMETERS FOR THE MAGNETS IN TRAIN N-30 AT 350 GeV/c

POWER SUPPLIES

1

MAGNETS

D1 - D4

D5

Q1 - Q5

Q6, Q7

FIELDS

18.84 KG

9.1

248 KG/m

243

CURRENTS

5000 A

2400

4600

4500

(Train Q-30 uses 800 kW(DC) total for 350 GeV/c.)

POWERS

444 XKW (DC)
17
438

182

1081
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TWO DIMENSIINAL PLOT OF X VS DP/P

-5, 0L ¢330 56,0807 109,000 TOTALS
R T R L T L S R R e
=3.000 TP 26307 1 I B
-2.808 TGO -2.bG0 I 421 _ I 7
245608 7O ~24403°T 135756744 24212 1 53
2450 T0 =220 T 3 180GLBLZ S 22 2 1 638 _
24204 TO -2.000 1 66CC799571 121195 I 93
2,333 TO -1.8020 L 142884A6733446 13522 I 95
1,800 TO  _=1.500 I _1332G757745A5221 221 1244 T 96
1,600 T  =1.4080 I  2568A7783737325212 412514533 I 127
1,403 70 -1,287 I 56A7R3977884B36552131222221 1 L33
1.200 70 _ -1.700 I  359F3D988554316232526L569141 1 LL7
1.0880 TO =800 I 146A4766A285212227221 4223 I 101
-. 8380 7O 667 I 29993375686476525 21 2141412 I 111
=602 TO  =e503 I 487738836 13563223132 3121 1 183
-.400 7O -, 200 1 6OCR79 6344461 341132332155 1 112
-+ 200 T0O 070 T £888378587223252 312115111 I 96
L2007 TQ L2080 1 5896A568535632732531332341 I 112
« 200 TO 430 T THEA799A5LTL362723 13456313 1 122
&3 TO 6202 T 6908AB5324L764323 721 112 1 114
.+B00 TO__ .80C I - 2468065813654342436 21 22 1 97
» 800 TO 1.000 1 LGCR7EAGH28 36 122 32 123 I 1086
1.080 70 1,232 I JE7AF8756124 626314443342 1 119
d.220 70 1o 470 T _65937A6655442521222 3141 1 93
le480 TO 1.60€C I 47A67416263231141331 1 1 79
1.607 TO 1.8040 I 29A87462344L2413 2123222 1 83
AeB02 70 200208 1 _ 6876067k 2345622131112 1 938
24008 TO 2.202 1 1566544226323432114 35 1 72
2,200 10 2e0 0 1 486697354532435321121 1 81
2100 70 24607 T _..2315034252532212 1123 1 Py
2800 7O 2,837 1 111 12112 1 4 ] 12
2.302 70 3.200 I 1 3
_I¥¥u_-4*-—»&‘-—_$¥n-“¥¥--—¥¥—--4¥1 ........

I I

I I

e L A32323823 08 N

I 1’5268598552956?76953q#57465 I

TOTALS Y 05274270871877561175561699974043 I 2580

TOTAL MUMRER OF ENTRIES = T 2580 INCLUDING UNDERFLOW AND OVERFLOW

o ___UNDERFLOW ____ OVERFLOMN
ACRO0SS T q T
DOWN 1) ¢

NO 21 TWO DIMEMSIONAL PLOT OF
pe/s® IN PO 157,380 FT
¥ IN IN 187.057 FY

FROM THE TARGET
FROM THE TARGET

Figure 4
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THE FOLLOWING IS A HISTOGRAM OF [P/P. FOR 2309 RAYS

LESS THAN

~L{.3CC
-3#,00¢

uw-”UD
0.-03

-3a.?"0

-

3i.030
2F. 000
26,000

"2“0:'0']

“?moAnn
o oo

[ -]

2i.C03

-1€,730
-1€.000
-14,000
-1z.0023
-1t.000

GREATER THAN

WO

-8.003
-€.002
-L.000
~2.000

C.30¢C

2.03¢C

L.0OCG

£.0710

L.uJU
il.c9n
12.739¢C
i4.0n¢C
1€.00C
18400y
20.C00
22.200
24.013¢
28.00%
28.000
36.309
32.000
34,000
Je. 000
Ta.008

INTERVAL SCALE FACTOR: 400 X+S EQUAL 140 RAYS

~40,000 0
TO -38.008 0
TO =36,000 0
TO ~-34.000 0
TO =32.000 0
7O ~20.000 0
TO -28.0C0 0
TO -26,000 g
TO -24.000 0
TO -22.000 7 XXX¥X
TO =26.036 29 XXXXXXXXXXXXXXXXXXXX .
TO ~18.000 45 XXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXK
TO =16.0C0 58 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
TO =-14.,000 87 XXXXXXXXXXXXKAXXXXXXXXXXXXXXXXXXXXXXXKXFXXXXXNXXXXKXKKXKXXXX KX
TO -12.000 BI  XXXXXXXXFXXXXXXXXXXXXXXXXXXXKX XK XXX XXXX XX XX XXXXK XXX XX XX XXX
TO =10.000 86 XXXXXXXXXXEXXXAXXXXEXXAXXKXXXXKXX KX X XXXXXX XX XX XXX XXXXX XK XX XXX
To  -8.000 119 XXXXXXXXXXXXXXXXXXXXXAXAXXXXXKKKAKK XXXXAXXXAKKKXKXHKKK XK KK XXX XXX XKKX XXX XX XK KKKKKY XK X
YO =6.000 127 XXXEXXXXXXXXXXAXXXXXXXXXXXXXXXXXXKKXXXK XXX XXX KKK NKKXK AKX KEHK XK XHAX XX XK LKX AKX KKK KK XX KKK
TO  =4.009 120 XXXXXKXXYRXXYXAXXXXXXXAXXXEXAKLKHXRX XXX XKLXXXAXXKAXXKX K XK XX AKK XX XXX XAKX K XXX XL KK KKX
TO  -2.000 128 XXXXXXXXAXXXXXXXXXXXXXXXKXXKKXKK KL X XXX KKK XK KKK XXX XK XX XXX KXY XX KXX KKK KK XXX XXX KK XX XK XX
TO £.000 160 XXXXXXXXXXXXXXX XXX XX XX XXKLXXXXXXXKXXXXKXXKKXXXXKXXXKKK KKK KKK XK XX AN XX AKX AKX XXX XXX KKK XK HXXXXKKK X XK K
70 2.000 137 XXXXXXXXHXAXXXXXXXKXXXXXAXXXEXXAXKK XXXKK XX XXX KKK XXKX KKK XK KK XK XXX XX XXX KKK KX XXX XXX KKK XX
10 4,000 139 XXXXXXXXNXXXXKXXXXXXXXAXKXK KKK XK AKX XRAKX XXX XK XKK KKK HXXKXX XL XX KKK AXXKK KKK XX K XL XKAXXY KX XK XXX XKL
T0 £.000 129 XXXXXXXXYXXXXXY XXAXXXXXNXXXNXXKXXXKXKXAXKXKAXXKKKXXXXXXXXXKXKX KK A XXX XK XXX AXKKKNNKAKXXY XXX
10 8.000 109 XXXXXXAXXXXXKEXXAXXXXXAXKAXKXKXKKAKK X XXXXNXXXKEXXK XXX KX KK KKK KK XXX HXK K XXK XA XXX
TO 10,008 92 XXXXXXXXXXXXAXXXXEXXXXXXXXKXXXKX LYK K XRKX XXX XK KX AKX XX XA XK KKK KK XXX
TO 12,000 108 XXXXXXXKAKKHKXK XXX XK HAXAXXKHKKHCX K KOONNAE XXKHXXAKE XY XXX XXKK XK XXX KK XK XXX KX
7O 14,000 81 XAXXXXXXZXXXXXXXXAXXXXXXXXXXXXXX XXX XXXXXKKXXXXXXX XXX KK XXX
TO 16,000 70 XXAXXXXXXXKXXXXXXKXX XXX XAXKK KKK XXXXX KX XKL XXX KX
TO  18.000 74 OXXXNXXYAXXKXXXXXKXXXKAXKXK LXK XK XXK XXX XX XK XX XK KKK XXX
TO 20,800 BE  XXXXXXXXXXXYXAXXXXKYXXXXXXXXXY XX XXX XHXX XXX K KNXX
To 22,000 48 XXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXX VXK
TO  24.000 61 XXXXXXXXYXXXXXXXXXXXXXXXXXXXX
TO 25,000 34 XXNAXXXXXXXXXXXKXXXXXXXY
T 28.0CC 28 XXXXXNXXEXXXXAXXXXXX
TO  30.000 32 XUXXXXXXIXKY XXX XKXXXXX
To  32.00¢C 24 XXXXXXXXXXXXXXXXX
TO 364000 14 XXXXXXXXHX
TO 36,000 22 XXAKXXXXXXXX XXX
TO  38.000 18 XXXXXXXXXXXY
TO  40.000 13 XXXXXXXXX

%0,000 0 .

CENTER = 3.102 RMS HALF WIOTH = 13,467

20 OF DP/P IN PC

178,546 FT  FROM THE TARGET

Figure 10
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WO DIMENSIONAL PLCT OF XPR VS DP/P

404500 -20.00% £.000 20.000 40,005 TOTALS
; ) 1\‘4—---’64—-—-4&—--#1}—--#4---#—#---&%‘—-—4#-_-#41--.,._--.-..
~2,09G TO -1.800 I - 324393669645563 T 76
-1.800 TO -4,600 T 2 BH7BBABAC2A7333 I 113
-1.600 TO -1.400 T 2786F 3689854A61 T 98
-1.400 TO -1.200 1 19DGBGFBD87632 I 127
-1.280 TO -1.800 I 13DEFDFFERCAT I 147
-1,008C TO -.8080 I 129CHBAHEQ8 A2 I i88
- ~-.800 TO -.600 I 9DBDARADGCA7AL T iz2y
-.600 70O -400 T GF79FF8BFA52 I 121
- 440 TO -.200 I 78BEDK8AS87 T 115
~.208 TO 008 I 5GOCDFIONCLS I 127
+800 TO 200 I 3DEGDHKGCDL I 161
2208 T0 400 I 17CJFAKHA9L ¥ 124
+400 TO «608 I ECBFSEGLA72 1 133
.6080 TO «800 I 8BMACOCS92 I ig8
.800 TO 1.000 I KS5CBEEGSL I 166
1,008 TO 1.200 T 95B3AAD7 81 1 85
1.230 TO 1.400 I 89AA9AT7RYL I 72
1.400 7O 1.600 I 983836811 1 an
1.600 TO 1.800 I 3C9LAA9TL 1 82
1.800 TO 2.000 1 8CFDCH b 66
T&#--—#&-—-#’ﬁ---’w&---76-&--...*4-—-*4---**---\‘#1---—----
1
1 I
I 111141111 1 T
I , 1347881222433209068665332221 I
TOTALS T £OOCGDQ001397269708(79992817999453228893 1 2145
TOTAL NUMBER OF ENTRIES = 2309 INCLUDING UNDERFLOW AND OVERFLOW
"UNDERFL OW OVERFLOW
ACROSS _ 1 e
DOWN 1067 57
11 TWO DIMENSIONAL FLOT OF B
npsp IN PC 2770 FT FROM THE TARGET
XPR IN MR «770 FT FROM THE TARGET, FLAG AT 178.546 FT

Pigure 11
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TWO DIMENSIONAL PLOT OF YPR VS DP/P
-48.000 -20.000 £.G00 20.000 40.000 TOTALS
I#»‘----&#---'&#---44---44---# ¥---¥¥---¥’I----¥¥I ..... -
-2.000 TO -1.800 I 2 12 136242152735 12 1 £6
-1.800 70  -1.600 T 3 351186636224321 L41 121 I 69
~1.640 TO  -1.400 I 2151599B6A76585414435221 111 I 116
~1.400 T0 -1.200 I 111 321 3€458A64889563933113 111 T 117
~1,200 TO  -1.000 I 2 443525528665B8456L6132231214 T 113
~1.508 TO -.800 I 1 451 868B76575886714631336671 52 I 151
-.800 70 -.600 I 129A33979978AAB1954B712333323 4 I 168
~-«600 TO -400 T 216659669635A3846555453542323222 1 147
-s400 TO -.200 X 121145AB78694LA06L645645632331262 T 153
-.208 TO .000 I 452554880A65197 A6457T74364632511 T 166
+006 YO .200 1 135455393AB97A8R6876LTTLI21 221 I 161
.208 TO W40 T 133539868BB7983568A24441112 1 T 164
<400 TO 600 T 1654533887C677762546426 1 1 I 126
.600 TO .800 I 1147648758498558D21431.2 T 116
. 800 TO 1.008 I 366027799787FA6654253 1 150
1,880 TC 1.200 T 232442543283A41 746411 1 80
1.200 TC 1.400 I - 2365496179C764231 I 87
1,400 TC 1.606 I 22325587363518#221 I 72
1.600 TC 1.800 I 165565957223 41 I 61
1,800 TC 2.000 I 21527432431 I 34
I*#--.—-—¥ [ JPNPEGEEE. D WS R PRy 8 T #-—--’F*---#*--_#*I--—_-—.--
1 I
1 I
I 1111111141 1 I
I 2458781212333209876764432321211 I B
TOTALS T GOOODOGO795659577976657805783467448144283 I 2267
TOTAL NUMBER OF ENTRIES = 2309 INCLUDING UNDERFLOW AND OVERFLOW
UNDERFLCN DVERFLOW
ACROSS ¢ 0 )
DOWN 27 1%
12 TWO DIMENSIONAL FLOT OF |
~ pp/P IN PC .770 FT  FROM THE TARGET
YPR IN MR .770 FT  FROM THE TARGET, FLAG AT 178.5L46 FT

Figure 12



THE FOLLOWING IS A MISTOGRAM OF X FOR 23C9 RAYS

INTERVAL SCALE FACTOR: 40U X+S EQUAL 274 RAYS
LESS THAN -8.000 0
-8.000 TO  =7.500 1
-7.50C TO  =7.000 6 XX
~7.070 TO =6.500 15 XXXXX
-€£.500 TO  =6.620 24 XXXXXXXX
-€.000 TO =5.500 2 XXXXXXXXXYX
«5,536 TO  =-5.000 45 XXXXXXXXXXXXXXXX
-5.000 TO  -4.500 55 XXXXXXXXXXXXXXXXXXXX
“4.500 TO  ~4,000 Tho XXXXXXXXXXXXXXXXXXXXXXXXXXX
-4,000 T =3.500 85 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
-2,530 TO  =3,000 77 XXXXXXXNF XXX XXX XAX XXX XXXXXX
~3.000 TO  =2,500 100 XXXXXXNAXXXXYXXXXXXXXXKXXXXXXN KX XXX X
~2.500 TO  =2.060 112 XXXXXXXXNXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX o
-2.000 YO =1,500 138 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXK XXX X XXX X XXX XXX XXX X
-1.500 TO  =1.906¢ 175 XXXXXXXXNAXXAXXXXXXXXXXXXXXNXXXXXXKX XXX XXX XXX XXX XXX XX XXX XXX XXX
-1,500 TO -.500 260 XXXXXXXY XXX XXX XXXXXXAXXXKXKXXX XXX XKXX X XXX XXX KKK XXX X XKKAXKKKX KX KXKE KKK HKKKXK X XKL XXX KXY XX XX XK
-.800 TO -.000 276 XXXXXXXXXXXXXXXAXKKAKXXXXKXXKX XX FXXXXXK KKK KK KX XXX KK XXX KKX KK AKX XK KKX KA XKXXKKK KA X KX KX I XK KKK LXK Y
-.300 7O 500 190 XXXXXXEXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXX X XXKKXXXXKKXXKXX
LSl Y 1.606 140 XXXXAXXYXXXHXXX XX XXXXXAXXXXXX XX XXX XXX XXX X KX XXX XX
1,000 TO 1.500 165 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXYKXX XX
1,500 10 2.000 102 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX AKX XX
2,200 TO 2.500 80 XXXXXXXXXXXXXXXXXXXXXXXXXX XXX
2.595 YO 3,000 77 XXXXXXEXXXXXXXXXXXXXXXXXXXXX
7.660 TO 3,500 51 XXXXXXXXXXXXKXXXXXX
7.590 7O 4,000 40 XXXXXXXXBXXXXY
L DOC TO 4,500 34 XXXXXXXXXXXY
L5390 TO 5,000 17 XXXXXX
5.00C TO 5.500 2
5.500 70 6.000 0
£4GGC TO 6.500 0
€.500 TO 7.000 0
7.030 TO 7.500 0
7.500 TO 8.000 0
g

GREATER THAN 8.C0¢C

CENTER = =739  RMS HALF WIDTH =  2.408

NO 23 CF X IN IN 1318,546 FT  FROM THE TARGET

Figure 13
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THE FOLLOWING IS A HISTOGRAM OF = ¥ . FOR 2309 RAYS

LESS THAN

GREATER THAN

NO

-8.000
-7.500
~7.070
-€.500
~£.000
~.5C03
~5.000
-4.500
~-L,003
-2, 53@
~3.3500
~2.509
-2.000
-1.500
=1.000
~.500
-. 500
+500
1.000
1.500

T 24000
2¢50¢
3.06C
3.500
4,200
L,500
5.20%
.80
€.0C0
£.500
7.G000
7.500

24 OF

INTERVAL
'80000
T0 ~7.500
T0 -7.CC0
T0 -6.500
TO -6,000
T0 ~5,500
70 -5.000
T0 “4.,500
70 ~4.,000
T0 -3.500
T0 -3.0C0
TC ~2.500
70 ~2.000
T0 -1.5C0
T0 -1.000
e -.508
T0 '0000
T0 «508
T0 1.0¢0
10 1,500
70 2.000
T0 2.50¢0
TO 3.0C0
T0 3.508
70 4,000
T0 4.500
TO 5.000
TO 5.500
T0 6,000
TO 64500
T0 7.000
70 7.560
T0 8.000
8.000
Y IN IN

' SCALE FACTOR? 40C X+S EQUAL 180 RAYS

L XX
8 XXXX
7 XXX

17 XXXXNXXX

i8 XAXX XXX XX

28 XXXXUX XK XXX XXX

28 KXXAXXYAAXXAXRX

27 XXXAXXXKXXXXXKX

Ly XXX XXXKRXKRXXXXKRXXXXKXX

57 XXXXAXKXARXXAXKK XLXXXXAXXXX XX KX

8e XXXAXKAXXXKXXXEL XK XXX KX XXXX KX XXX KXXALXA R XXX XXX

¢ XXXXAXKXXXXXXAXXXXK LK XEAXXXXAXXAXXEX XXX XXAXKKKKK
101 AXXXXRXNIYAXKXXKXAXXALAXXLXRAXX XX XL XXX KR XX XXXNXKKXXK
143 XXXXXXAXRRX XXX XXXXXKXXXEXXXXXXKARLXX XXX XKLL XLXXX KKK L LXK XKXR AN XXX XKXXXXX
174 XXXXXXKX XXX XXX XXXXNKLAXLKRXXAXKXNLEX ALY XLXKXXKAXK R XXX XXXXRXAXXA XXX XXX XXXKXXLXX XXX Y AKX
175 XXXXXXXXXXXAXXKXKAXKXAXXXXXXRXK XXX AAXXRXXX XKL XARK XXX XX XXX XKELX LK XRLXXHAAXXKX XXX LXK KK XA XX
189 XXX R XX KA XRXXXKKXX XL XLAXXXLLAXXEX XKL LXAXXEXAXL XXX XXKLX AKX XXX XXX KKXNKAKEXX L XXX LKL LAKXXT XXX K XK
158 XXHXXAXXIKXXXKXXAXLKXKXXEAXXL AKX ERXLLXXXXXAX A AX AR KK ALL KX X LXAXEAXXEXXALALXXXALAAX XX KX KAXX

1990 XEFXXAXXARRXXXKXXAKXXXX KX KLXAXXXXXEXXXLKIXAKXXX KX LXK LLXXEXXXXS XXX L AXXE LXK XAXXKLXH XY XX AXK KX X XAXX

183 XXXXXRUXXHAXX XXX EXAKXXEXXXXXXXK KKK XXX XXX KR AXXAXXX KR KK EX XKL XK XAX LXK XXX XXX XXAKX XA X
164 XHXXXKXK KXY KRN KK XXXXLXX KR LHAXRXLXAX LXK KX LK XERAKAAKLE XK XL AKAX KR XAXXAXXKAXXKK

l18 XXXKXXXKEXXXXLXXXXKXKXXKRN AKX AXXA KX XXX XXX XXX XXAXK XXX KN XN KAXLKY

83 XAXKKLXH XXX AKX KLEXXXAKX KX XKLL XX EXXEXKXXXRAX '

39 XAXKKY XX XXXX XXX XX XXX

35 XXKRXXXEAUXXRKXKXXKX

35 AXXY XXX NXXKXKXAXXX

21 XX X% XXXXXXX

20 XXXXXXXXXX
27 XEXXHAXXXXXXXXX
14 AXXK XXX
13 XXXXXX
14 XXXXXXX
9  XXXX
35 XXXXAXXKXXXKNXXKX XXX
CENTER = « 003 FMS HALF WIDTH = 2+,99
1318.546 FT  FROM THE TARGET

Ficqure 14
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~-8.,000
-70506
~7.,000
-6.500
-6.,0080
‘5'533
-5,000
-~4o500
‘“tguﬁ

=3.500

“3.90&
‘”2.500

-2.080

-15588
-1.0080

=500

*.Dﬁﬁ
«500

1.000

1.500
2.000
2.580
3.000
3.500
4,000
5,500
5,000

5.500

€.000
©.500
T840
7.500

TWO DIMENSIONAL FLOT OF Y VS X
-8.000 -2,000 2.600 7,000  TOTALS
I¥¥--—44---44———44—--&%---¥¥_--4¥_-I ........
T0O -7.500 I 1 2311 I 8
10 ' 7.000 I 12111 1 1
10 6,500 I 2 2322311 1 1 17
TO  +6.800 I 2 2 1452 1 1 r 18
TO  -5.500 I 21 4216421122 [ 28
TQO  +5.000 I 1 3494411 1 [ 28
10 4,500 I 11 22314462 1 I 27
T0 4,000 I 1 21 5356421 121 r 44
TO  -3.500 I 213123548858 3 1 I 57
T0O  -3.0080 I 1112412267F 886442221 1 I 80
TO -2.500 I 1 22 23637A9E6762322111 I 99
70  -2.006 I 22 12755586DD6:6221241L I 101
YO  -1.5B8% I  1348455575DFFBO42LTB35 I 143
TO  -1.600 I 11113863425JDDHCFA78864331 1 174
To -.500 T 2 1324554939CBEGSDBS87LLL I 175
TO -.000 T 1132448AAB83AGBJREKE91352 I 189
T0 508 I  34323365F995GB68AB534521 1 158
70 1.000 I  11238BASACAHIAAB83C56662 1 190
T0 1.568 T 143123734A8FGHFOI6AALS 622 I 163
70 2.000 I 33427776888DFAC36C15 & 1 1414
YO 2.500 I 11335342446AHF7968621 1 I 118
70 3.000 T 1113322422438CF9312122 I 83
YO 3.500 I 1 1131236731162 1 I 39
TO L.000 I i 1 422496421 11 I 35
T0 4,500 I 1 2 22169622 11 1 35
TO 5.000 I 11121 132252 I 21
T0 5.500 1 1 11 211373 I 290
T0 .000 T 1 11311 12 1861 I 27
T0 6,500 T 1 11 1211321 I 14
TO 7.600 I 1 1 1121 1221 I 13
TC 7.508 1 122111 411 I 14
TC 8,000 I 1111 2 111 I 9
I##--—¥4—-—¥¥--—¥¥—--**---¥¥---4¥—-I ------- -
1 1
I I
I 111221114 1
o I  122457879037578300875431 T
TOTALS T 16539441159762806452071047200008 I 2269
TOTAL NUMBER OF ENTRIES = 2329 INCLUDING UNDERFLOW AND OVERFLOW
UNDERFLOW OVERFLOW
ACROSS c 0
DOWN & 36
NGO 25 TWO DIMENSIONAL PLOT OF 7
X IN IN 1318.546 FT  FROM THE TARGET
Y IN IN 1318.546 FT  FROM THE TARGET

-23-

5

Figure 15
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THE FOLLOWRING IS A HISTOGRAM OF DP/P FOR 2247 RAYS

LESS THAN

-

-

-

-

-

LTeDCO
33,000
18,208
Tu,007
32.80°
To.LLr
23,009
264000
2Ly 300
272,000
2Ce 00
1RCD
15,049
145000
12700
1C.0060
-8.,0800
~Fa 0N
-Le000
=2, GCC
ts200
2600¢C
4e 00
6.,9C0
P.0CD
10,000
124000
tte232
15,008
la.gan
27.000
22.000
244080
2R,C0C%
28,300

C3%.000

Ja2.0c00
Iu,000
If.0N2
le.0C0

‘GREATER THAN

NQ

INTERVAL SCALE FACTOR: 400 X+S EQUAL 154 RAYS

-L0. 300 0
TO =38.000 g
T0 =36¢000 3
TO  =34,930 0
T0 =32.,960 0
To =30,700 0
TO _=28.80¢0 0.
T0 =264 200 9
T =24,000 0
TO =22,800 ]
TN =20.300 ]
TO =13,300 20 AEXXXXXAXX KX
TO _=16,0073 by XXXXXXEXXKXRAAXAXLAXKKAAKAAX
TO =14, (00 70 189994506388 ¢3+08 5800095889 ¢5980¢¢88¢09 824841
TO =12,000 8 138908989380 45353880808000468589094808¢03880448480¢40 8
TO =-10.900 PR $ 8000034408000 0 090800898088 00 8009004008348 0¢48880¢789¢8.894 )
T0 =R, 200 127 XXX XXX UXNKLAXXER XK XL KEXXEXA XX XANXXIXKEXKTLXEXE KX XA EX XX XEEX XKL ENX XXX AANXNKY
TO ~6. 300 Lol PP P00 00 8098008358000 84808888830 8040883080803088 8030808880230 0550440300 0300483988388 488885¢4
To ~4, )00 1654 1306488008509 5030353508080 5 028390008088 5838 838349388390 88083 348584838988 053400¢590483383933404848¢
TO -2,000 134 P3S S PSR4 9004039839 ¢00 800034880805 ¢044 3824833589923 8 0833334403800 8039¢83¢0003¢20388¢8¢
TO 0.000 145 P09 S48 030858883000 83400800808880880000839000809883 0489998890400 03933 88900898093 5800853038908866841
TO 2000 154 148853888202 80 8800006888088 0838000000000 0800¢ 0TS0 830080848088 8930834 3508890040438 30938084804¢99.988¢%
TO ke 00 15% eSSV SR ODE DI NIP SRS OEII PS03 943888399003384 03888300848 838¢¢8800 8440539 80¢833838%8¢
TO 6£.000 167 XXXXXKXAXXXRKXXHLEXXXKYX XKL EXXEXAAX KRR XEE XK KOOEHHNX XKLL AXEXX XK XKX XX XA XX XX XX KX XXX KK X
T0 8,000 140 XXX AKX KX KL XKEXXL KX KLKXKXKEK XXX KK XKAK KKK KK KA KKK KKK L AX XX KX AXK AKX KK XY KKK X XX
T0 19,4800 127 XXXXXKXNAXXAXXXXLAXKXLXXXKAXN LXK LXALX AKX AKKAL AN KEXANXKXXXXN XXX
T0 12,900 100 L2836 40884380934 2800 83808040902 8¢¢00 80088889848 8889409¢99488348¢ 94
TO iu.,N00° B2 CEXXXXKEXRXKXAXKKHA XXX NN AKX LXK KXXAXEXRAE KX XXX XXE XXX XXX
TN 16,000 68 1480008083863 040¢08699808 880583649 ¢485868884¢4
TO 13, )0 6h NXXXXHXXXAXXX XXX AKX XKL XXX KXX KKK R AN K
T0 20,000 51 OXXXXKEYXXAXXKAXK XX AXKAAXAKXNXXKXKK
TQ 224700 32 HAXAXKEKXRAXARX XX XX XK
T0 24,4000 34 XXX XKL XX KX LXK X XXX
e 264000 20 XXX XXX AX KK XX
TC 28,000 22 XX XXLAXXXXXXXXX
TC 30,000 15 XUNAKYXXXX
TC 32,700 17 XAXXXY
TC 344000 5 XXX
TC 35 200 5 XXX
TC 38,000 b XX
TC 40,000 6 XXX

40,000 1
CENTER '= 24178 RMS HALF WIDTH = 11.272

23 oF OP/° IN PC

193.500 FT FROM THE TARGET

Figure 19



TWO
~40,800 ~-20.030 D.003 20,000 40,000 TOTALS
I¥‘l~-_-¥¥-'.--¥-¥-—..¥¥-..-¥¥..-..'l-i!--_*¥-~-¥¥_--$#I-_-_--,-
=2.000 710 =1.800 I . 111d146 T 15
~1,860 TO -1,600 I 14473954, I 'S}
=1,600 TO -i.400 I 12359665064 I 57
~1ek0l TC  -1.200 I - LEBAFOCBTTLT I 180
-41,200 TC -1,000 I "15BHGCECGECSBLYL 1 154
-1.000 TO -o800 I 7700889GC98966 I 131
-s 800 TO =060 I BFEHDFAFFAA7F71 _ I 172
680 TO -o400 I 4 7MH7 ADESBGCCI5 1 167
-s400 TO - 200 I RJO9BEDJIBABBAL I 159
- 200 TO 000 I 5FJECBE9GNDBAS2 I 160
005 TO o280 I  2BFEHDGKHFHOG3 I i79
2080 TO o400 I 8ACJFAT JDDFB6 I 167
o488 TO 600 I 2LECFCEHLDHJG I 183
«630 TO «B800 I 7ADONRDDCEEECH I 187
800 TO 1.000 I 3J66CREGJICTS X 128
1,800 TO 1,200 1 77C0DBCI76 I 93
1,280 TO 1,400 I FAACS82 1 66
14400 TO 1.600 1 499734 I 45
1,600 TO 1,800 I B7D22 I 35
14800 TO 2,000 I 53 S | 8
I?I»v----*!l-..-_#’-'F----V-'F..-..!*—-—-r-r-.--*&_--%*-_-#lI ..........
_ I
I
11144111114 I
2478924534544400 8665332211 I
TOTALS 00000000000 L0047414L544707028512002605546 1 2217

NO

-28-

DIMZNSIONAL PLOT OF XPR VS DP/P

TOTAL NUMBER OF ENTRIES =

pC
MR

ACROSS
NOWN

UNDERFLOW OVERFLOW
G .. 5
0 ¢

i TWO DIMENSIONAL PLOT_OF
P/P IN
XPR IN

o000 FT FROM THE TARGE1

B.GGG FT FROM THE TARGETs FLAG AT

Figure 20

2217 INGLUDING UNDERFLOW AND OVERFLOW

193,500 FT



NO

._2 9_

TWO DIMENSIONAL PLOTY OF YPR VS DOP/P

~4f.000 ~-25.080 0.000 217,000 40,400 TOTALS
| G e DU S FIUE & P e LTS L GRS ) SIS IS T S
_—ZXBQQMIQ “1.30C I 1 1422474753736461 211 1 I m_?Z'
«~1.880 TnD ~1.600 I 315A33AA8595343311544 2211 I 103
=414680 TO ~1.400 I 3373I8B9C7D9758522554341°2 I 135
1,408 TO  =14200 I  3324766B8ATL7AAG63713211 1 I 418
~14200 YO -1.0803 1 24254662A868854 74, 31 11 1 I 185
-1.368 TO -+808 1 22 766C3656690771562421343 1 2 I 133
=4 B800 TO -000 I . 1354398E77BB6A ThiT7h 24223 I 130
-.680 70 -e400 I 1527356537A3B67462241213 1 2 I 107
-s 630 TO -2200 I 13396784A3BA73344462322111 I 123
- 200 TO #9300 T . _.3143267ECBE52A9763475 3212 4 T 125
+ 300 TO <200 I 3133282BA97969386432533 12 I 129
«280 TO «400 I 333897ACB87666L 771442241 11 1 137
403 TO 600 1 21334888B6777744555 32212 I 115
«8603 TO o300 I 235288885A6773C4 42 1 I 110
«83800 TO 1.900 1 219465A88868A57438722 I 123
1.080 TO 1.200 I . 13232n332839358586_ . 1 78
1.280 10 1.400 1 14553A7188BC894421 I 95
1.400 TO i.600 I 1427498846252C73 I 76
1608 _T0 1.850 1 _.23276668A6A55L2 I 82
1802 7O 2000 1 25263853 753 I L9
Rt T L SR % P L TR St Lt L PEE L PRESIE T NGNGUS ¥ ) U
I I
I I
I 11141414411 I
1 13678234344443098665332211 I
TOTALS I 605039800398‘121962393u7h917k12k625ﬁ55b6 I 2145
TOTAL NUMBER OF ENTRIES = 2217 INGLUDING UNDERFLOW AND OVERFLOW
UNDERFLONW OVERFLOW
B ACROSS ] ¢
" DOWN i7 55
15 TWO DI&EﬁSIONAL_ELQT QF B
ppP/P IN PC G, 000 FT FROM THE TARGET
YPR IN MR G.00D FT FROM THE TARGET, FLAG AT 193,500 FT

Fiqure 21



THE FOLLOWING IS A HISTOGRAM OF X FOR = 2217 RAYS

INTERVAL SCALE FACTOR: 108 X+S EQUAL 382 RAYS
LESS THAM _ =8.000 _0
-8,000 TO  =74500 6 —
~7,503 YO  ~=7.000 g
=74080 TO  =64500 o
“E45CT TO  =6,000 0
-, 002 TA  =5,50¢ 0
“5.500 TO =500 0
-5,000 TO  =44500 0 -
—LeSCE TO =44 GDO 0

=L,%(0 TO -3.‘309

=

-3,530 10 =3.00C o

=T,006 TO =2,500 20 XXXXX
-2.575 TO =2, 7%0 8L XXXXXXXXXXXXXXX
-2,900 TO  =1,500 108 XXXXXXKXXXXXXXXXXAXXXXXXXXXK
~145C0 TO  =f4 330 361 XXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXKXXXXKKXKXKXKKXXXKKXKKKKKXXXKKXXXXXXXXXKXX XX XX XXKX
-1,003 TO  ~,500 392 XXOMXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKX KK XXX XK KXXXKKLXKXXKKXXKX KKK KX XXX KKK KA XXAXKKXXXX XX KK K XK X
<.5L0 TO  ~a 300 203 XXXXXXXXXXXXKXXXXXXXXXXXXXXKXXXXXXXXKXXXXXXXXXXXXXXXKX
~a387 T 500 154 XXXXXKXXXXXXXXXXXKXXXXKXXXKXXKXKXXKXKKX

L4500 TO 1,000 123 XXXXXAXXXXXXXXXXXXXXXXXXXXXX XXX

1,005 TO 1,500 173 XXXXXXXXKXXXXXRXXXXXXXXXXXXXXXXXX

1,500 TO 24090 105 XXXXXXXXKXXXXXXXXXXXXXXXXX

2,080 TO 24500 103 XXXXXXXXYXXXXMXXXXXXXXXXXXX

2,500 T 3,003 7T XXXXXKYXXXXXXXXXXXX

*.000 TN 34530 95  XXAXXXXXXXXXXXXXXXXXXXXX

34506 TN 44590 99 XXXXXKXXXXKXXXXXXXXXXXXXK

La000 TO  b4s5CC B3  XXXXXXXXXXXXXXXX

L.5CC TO 54300 85  XXXXXXXXXXXXXXXX

%.006 TO 54500 24 XXXXXXXX

5,00 TO  Be 231 25 XXXXXX

£.000 TO  €.500 0

5,500 TO 7,930 g

7,600 TO  7.500 0

7,500 TO 84300 0

GRFATER THAN 8,308 D
CENTER = <617 RMS HALF WIDTH = 2,030

N0 26 OF X IN IN  1343,500 FT - FROM THE TARGET

Ficure 22
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THE FOLLOWING IS A HISTOGRAM OF Y FOR 2217 RAYS

INTERVAL suaLt raCTORS 100 XS EQUAL 195 RAYS
LESS THAN -8,000 .50 XXX KAERKXK LR IR XKL AR KK KA EAXEYARKKAKXK
~8,000 TO  =74530 26 XXXXXXXXXXXXX
~7.500 TO =7.030 27 XXXXXXXXXXXXX
<7.000 TO  =6.500 22 XXXXXXXXXXX
-6,500 TO  =64000 32 XXXXXXXXXXXXXXXX
<6.000 TN =5,500 31 XXXXXXXXXXXYXXX
“5.500 TO  =5,000 37 XAXXXXXXXXXXXXXXXX
~5,000 TO  =l,501 28 XXXXXXXXXXXXXX
~4,500 TO  =4,300 59 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
-4,000 TO  =3.500 58 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
-T.500 TO  ~2,000 73 XXXXXXXXKXXXXXXXXXKXXXKXXXXKXXKKXKKXK
-3.000 YO =2.5C0 56 XXXXXXXXXXXXXXXXXXXXXXXXXXXY
-2.500 IO =2,000 BB XXXXXXXXXXXXXXXXXAXKXAXXKKK XXXXXXXKXXXXXXXKX
-2,000 YO  ~1,500 B XXXXXXXXKXXXXAXY XXXXXKXXXXXXXXXXXXXXXXXXXXXXX
=1450C TO  =147300 116 XXXXXXXXXXKKXXKXXKXKXKXXXXKX XXKKXKKXKKXXKKKKKKKKK X XXX K KKKKK
-1.109 TO  =.520 176 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKYXXXXXXXXXKXXXXXKAXKXXXKXKXXXXKXKK X XXKH KXX KX KX XK XX KKK X KX
~2500 TO =+ 800 138 XXXXXXXXXXXXXXXXKXXXXXXXKXXXXXXKKXXXKXXXKXXKKXKXXXXXXXXXXXXXXXXXKXXX XX
-.200 TO $500 195 XXXXAXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXKXXKXKXXXXXXXXKXKKXXXXXXXXKKXK KK XKXXXKK KX XX XX XX XX XX XX KX K X
© «5(0 TO  1.000 A55 XXUXXXXXXXXXXAXXXXXAXXAX XXX X XAXXKX X XXXAXXKKLKXKKX XXX XXX XKXXLKXXXKX K XXX
1.000 TO 1,500 108 XOOMXXXXXXXXXXXKXKXXXK X XXX X XXX XXXXXXXXXLXXXXXX XXX XXXXX
1.500 TO 2,900 112 XXXOXXXXAXXXXXXXXA XXX XXXXXXXXXXXX AKX XKHXKX XXX XK XXX X XXX
2,000 TO 2,500 T8 XXXXXXXX XXX XXX XKXH XXX XK KK KKK KKK KK XKX
2,500 TO 3,000 B7  XXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXKXX
34301 TO 3.50¢ Bl XXXXXXXXXXXXARXXXXXXXXK XX XXXXXX
7,500 TO 44000 76 XXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXX
%4000 TO 4,500 B XXXXXXXXXXXXKXXXXXXXXX
£.50C TO 54000 WL XXXXXXXXXKXXXXXXXXXXX
2,000 TC 5,500 24 XXXXXXXXXXXX
£4500 TO 6. 300 35 XXXXXXKXXXXXXXXXX
6,€00 TO  6.5060 18 XXXXXXXXX
6,500 TO 74200 24 XXXXXXXXXXXX
7.000 TO  7.500 19 XXXXX
74500 TO 8o 000 g XXXX
GRIATER YHAN 8,000 37 XXXXRXAXXXXRXXXX XX
CENTER = =4339 RMS HALF WIDTH = 3,916

NO 27 NF Y IN IN {343,500 FT FROM THE TARGET

Figure 23
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| -32-
TWO NIMENSIONAL PLOT OF Y VS X

-8, 000 -3,000 2.000 7.08CC TOTALS
I’E*_..._¥K....-¥¥......'l-¥..-..v-#-..-&*-..--l-#-- I--..—--.--
BeODO TO  =7.5%C0 I 1 32611 215 2 1 1 I 26
7.500 TO -7.080C I 11153 1123111132 I 27
7.008 TO -6e500 I 25422 3 21 I 22
5500 70 =-8,000 I = 2452212322132 1 I 32
4860 TO ~5,500 I 116361121 1112211 1 31
E45C00 TO -5,000 I 1 5624222111 613 I 37
5,006 10  =-44500 I =~~~ 5ke2t 121143243 I 28
4,530 TO -44,00C I 1355A24252425413 4 1 59
4,005 TO -3,500 I 226803 642213322 I 58
Z,500 TO -3, 000 T . 1119HL427236533122 1 73
3.003 7O -2,500 I 18954333224334 2 B SR -1 Y
2,500 7O -2,000 I 24FFBA38236311111 I 86
2,000 TO -1.,500 I 43BHAO55L143454 T 89
1,560 TO -1, 00C I 12SIRB8LIBLLES552 21 I 118
1,005 YO -.500 T 137K3QIJHE3BLL261 1 I 176
-+500 10 -o 000 T 1140KDLF767752212 1 138
-.000 TO «500 I 2TWYLMFJUCALL51612 I 195
2500 TO 1,000 I 1150Q0FA?74L167412 1 145
1,008 1O 1,500 6HMF2585A3163311 I 1g¢8
1.500 TO 2.000 I 1250L 776749428122 T 112
2,088 TO 2.580 I 24CFB54556335 21 I 78
2.508 TO 3,080 I - 119C523A3446314111 T 67
3.800 TO 3.500 I 359R2124242732112 1 61
3,5C0 TO 4o 000 I 121HHL 24346124242 I 76
4e 08 _TO Le500G I i 135932232 15841 2 I L4b
Le508 TO 5.000 I 1125531233 22424 I 41
5802 TO 5.500 T 6221 1 211332 I 24
5.500 Y0  6.000 T 135312 4 24322 312 I~ 3E
6,000 TO 6e 500 I 13 31 2142 & 1 i@
6,550 TO 7.900 I 12 334 111 23 111 I 24
Z.000 TO 7530 I 11111 1 1111 1 AC
Ts500 TO 8,300 I 21131 I O
IF\!--_'FV»..-..2'\5_.....!&‘---*U-—--l#-_'—-¥¥--I ........

1 I

1 ) S

1 33241111 I

B hi 149176523007995632 I
TOTALS I COROOOGOOU05559331123651690330000 I 2198

TOTAL NUMBER OF ENTRIFS = 2217 INCLUDING UNDERFLOW AND CVERFLOHW

_ UNDERFLOW OVERFLOW

ACROSS L &

DOWN 80 37

NN 78 TWO DIMENSIONAL PLOT OF
X IN IN 1343.530 FT  FROM THE TARGET
Y IN IN 1343,500 FT  FROM THE TARGET

Figure 24



