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Abstract }

A slingram geophysical survey was made in earli 1978 as part of the
integrated geological-geophysical study aimed at evaluating the Eleana
Formation as a possible reposi-to.ry for nuclear waste. The slingram data were
taken over an alluvial fan and pediments along the eastern flank of Syncline
Ridge about 45 km north of Mercury, Nevéda, on the Nevada Test Site. The data
show thét_the more conductive argillaceous EleanavFormation varies in depth
from 40 to 85 m from west to east along traverse lineg. Northeast-trending
linear anomalies suggest rather abrupt changes in subsurface geology that may
be associated with faults and fractures. ~The results of the slingram survey
will, when interpfeted in the 1light of other geologic and geophysical
evidence, assist in understanding the shallow parts of the geologic setting of

the Eleana Formation.



Introduction

The purpose of this report is to present the electromagnetic data taken
by the U.S. Geological Survey in an integrated geologic-geophysical study
aimed at evaluating the Devonian and Mississippian Eleana Formation as a
possible repbsito_ry for nuclear wastes. The survey area is located about 97
km northwest of Las Vegas, Nevada, on the Nevada Test Site (Fig. l). Data
contained in this report we;re taken along the eastefn pedimént of Syncline
Ridge. Thirty-three east-west traverses were made and each traverse averaged
1.6 km in length for a total of 54.3 km. The location of the traverse lines
are shown in Figure 2. The data were referenced to a surveyed grid, where
stations had been established previous to this survey at:~ 152.4-m 1{intervals
along east-west lines 304.8 m apart.

Instrumentation and calibration procedures

The equipment used in this survey is a commercially made slingram unit.
The slingram method and interpretation are described in detail by Keller and
Friscﬁknecht (1966) and Frischknecht (1967). Briefly, the slingram technique
is an eleétromagnetic (E.M.) method using .2 moving source and receiver.
Electromagnetic fields are transmitted into the éround through a'transmitting
coil, and components of 'the_ induced EM field vare measured at some fixed
distance from the transmitting coil. The slingram unit used in this survey
had the capability of measuring the real and imaginary components at five
frequencies: 222, 444, 888, 1777, and 3555 Hz. The measured components are
referenced to the primary £field by an interconnecting cable between the
receiving and transmitting coils.  Measurement may be made at six coil

Spacings:’ 30.4, 61, 91.4, 122, 183 and 244 m. In order to determine the
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optimum coil spacing for this survey, the response from a layered-earth model
was determined from data obtained from a previous dc resistivity sounding ﬁxade
by R. Carroll (U.S. Geological Survey, written ccmmun'.,1978). A forward
solution was computed to detenﬁine the slingram response ath the five
frequencies and at 122-, 183-, and 244-m coil separations. The results of
this- computation are illustrated 1in 3. The slingram response differs
significantly for curves at the 122-m and 244~m coil spacings. The response
parameter or conductivity parameter (B) at the 244-m coil separation is 0.2887
at 222 Hz and 1.155 at 3555 Hz. At the 122-m coil separation, B is 0.144 at
222 Hz and 0.578 at 3555 Hz. The EM résponse parameter, a measure of EM
coupling, 1is discussed in detail by Telford and others (1976). From the
resmiﬂits of thils analysis, a coil separation of 244 m was selected for this
survey, because it seemed more likely fhat changes in the geoelectric section
might be_ better recognized at the widest coil separation. ‘A second series of
model computations were made in which the depth to the conductive Eleana
Formation was successively increased and the response computed at 244-m coil
separation (fig. 4). The response curves are very similar to those shown in.
figure 3, with the greatest changes in response occurring at frequencies above
888 Hz., It 1is seen that as the Eleana is deepened (p5 in models of figure 4),
the imaginary becomes less negative at frequencies above 888 liz.

In order to make inversion sounding models from the slingram data, the
zero calibration of the equipment must be determined. The following method
was used priof to making field measurements. A calibration test site was
established over a highly resistive, homogeneous granitic outcrop southwest
of Denver., Vertical electric soundings tVES) and electromagnetic traverses

were made over the test site area to determine the depth of weathering and
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- homogeneity of the test area. The VES data were inverted to determine a
geoelectric section. A forward-solution computation was made to ascertain the
theoretical slingram response over the VES computed model. Comparison of the
observed slingram data with the theoretical response established the slingram
zero at the various frequencies. Table 1 summarizes the results of the

slingram zero-calibration procedures.

Table l,-=Comparison of theoretical and observed slingram response using

horizontal coplanar coils and a 244-m coil separation

Frequency(iz) 222 444 888 1777 3555

"Real 1Imag Real Imag Real 1Imag Real Imag Real Imag

Observed 97.0 -2.0 95.5 3.0 96.0 7.5 99.5 14.0 100.0 25.0
Computed 100.7 2.0 10l.6 3.6 103.4 5.6 106.6 7.7 111.5 9.0
Zero 96.2 =3.9 94.0 -0.4 93.0 2.2 93.8 6.4 90.9 15.1

The observed field data presented in this report have been corrected to the
instrumeﬁt zero at each frequency by the following formulas:

Re = (Rf + 100) (sd/hd)3

Re + 1iIf

Corrected real and imaginary respon;e = Ro + ilo

x100 in percent

where Rc and If are the real and imaginary field values, in which the

real has been corrected for changes in slope distanﬁe; Ro and Io are the real
and imaginary zero values; sd is the slope distance; aﬁd hd is fhe horizontal
distance (coil spacing). The terrain in the Nevada Test Site survey area was
rather flat (less than 3 percent slope), and so there was no need to correct

for the difference in slope and horizontal distances.



Data h#ndling and interpretation procedures
Tﬁe observed field dafa were compiled using the assistance of a digital
computer. The completé daté set is shown in the appendix to this report.
Each observation is referenced to the map grid, as shown on figure 2, with an
X, y position. Traverse lines 4 through 10 were compiled into comtour maps
(area A), and lines 2-3 and 11 through 34 were compiled into a second area
(B). Contour maps of the élingram response at.tvo frequencies (444 and 1777

Hz) from the areas A and B are shown in figures 5 through 10.

- In addition fo the contour maps, selected data were treated by
quantitative interpretation procedures, whereby a layered-earth model 1is
computed that satisfies the observed data within ceétain limits. Tﬁe loop-
loop inversion program used in this technique was written by Walter Anderson
(unpublished daﬁa, 1978). During the process of quantitative analysis, it was
found that a satisfactory model which fit the real and imaginary parts of the
observations simultaneously could not be derived. The lack of a reasonable
£it of both components to the same model probably results from detectablé
lateral changes 1in conductivity of. the geoelectric section that are not
accounted for by the one~dimensional models. Also, a possibility exists that
the real component, whiqh is most susceptible to coil orientation and spacing
errors, contains uncorrected and unrecognized errors.' Further, some of the
many surface wire cpnductbrs lying across the survey area could not be
avoided. These factors no doubt contributed to the data noise. It seems most
1likely, howeve;, that the subsurface geology and structure are more complex

than the assumed simple isotropic, layered-earth model.



Discussion of results

The slingram response at 444 and 1777 Hz in area A (survey lines 4-10)
is shown as contour maps in figures 5 and 6. The survey lines began at ﬁhe'
west end over unconsolidated fan and.stream alluvium and ended at or near
outcrops of the Belted Range Tuff (nonwelded ash-flow and ash-fall tuffs) om
the east end. The slingram data indicate a general deepening of the alluvium
over the central part of the mapped area, whicﬁ is in accord with gravity data
that indicate a small graben in this area. Toward the eastern and western
edges, conductive rocks gre at shallow depths. Gradients in the contoured EM
responses form contour linears trending northeast and suggest rather abrupt
changes in the conductivity at shallow depths. These changes in counductivity
are most likely due to varying depths of conductivity in the vertical section
rather than to lateral changes of conductivity in the alluvium, Whether or
not these assumed abrupt changes are related to bedrock topography or faulting
cannot be ascertained by these data alome.

In area B, the slingram data (figs. 7-10) indicate trends similar to
those in area A. Steeper gradients in the contoured values form northeast
trending coatour liuea;é. These are most pronounced in the real components at
both 444 and 1777 Hz (figs. 7, 9); they are particularly prominent in the
soucﬁern half of the maps south of.. grid line 836,000. Bere again, it is not
possible to say that these contour linears indicét:e nc;rtheastem structures,
but it is clear that conductive rocks are nearer the surface of the alluvial
faﬁ west of these linears than they aré to the east. This is borne out by the
higher negatfve response 1in the imaginary component at both frequencie; 444

and 1777 Hz (figs. 8, 10).
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The data showﬁ on the contour maps (figs. 7-10) are somewhat. more
uniform north of grid line 837,000 than south of this point, There is some
suggestion of a coantinuation df the northeast trend but it is not nearly as
pronounced, suggesting a more wmiform section from west to east than is .
present south of grid line 837,000.

One area of high slingram response iéjseen near the intersection of grid
lines 837,000 and 656,000 (figs. 8, 9). The ﬁigh Tesponse probably results
from a surface conductor (a twisted pair of wires) that was crossed along this
portion of a traverse.. |

Data along traverse lines 3 and 21 were inverted and the resultant geo-
electric sections are shown in figure 11. 1In both séctions the depth to what
appears to be the argillaceous Eleana Formation (20-40 Q-m) increases from
west to east, The overlying high-resistivity material, (300-500 Q-m),
tentatively identified as unsatﬁrated gravel thickens in section to the east.
The upper alluvium along line 3 seems to be rather uniform in thickness (> 5m)
and apparent resistivity (10 R-m). Along line 21 the first layer is somewhat
different (58-127 (i-m), indicating perhaps the presence of a more resistive
gravel or coarser alluvial debris. It is interesting to note that the second
layer west of station_ﬁSQ,OOO»on line 3 and west of station 653,000 on line 21
is significantly more conductive than to the east of these stafions. How this
relates to the subsurface geology 1is unclear, but a line connecting this ibreak
in the secoud-léyef conductivitylbetween traverse liﬁes 3 and 21 corresponds
to the contour linear formed by the data. on the >contour maps mentioned
earlier. Hence,‘a inferred fault is drawn on the sections at this location.
The upper two layers, however, are believed to represent diffefences in

lithology of the unsaturated alluvium.
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Conclusions

The slingram data presented in this report indicate a possible
northeastern-trending structure crossing the surveyed area. The feature is
characterized by steep gradients in the contoured maps and as a possible break
in the second-layer conductivities, as seen by the inverted data sections.
Conductive rocks west of this feature are nearer the surfaée than those to the
east, The data indicate a more uniform geologié section north of grid 1line
837,000 than to the south, although data trend lines. do continue northeast
Ehrough the area north of grid 837,000. While the slingram data alone are not
conclusive evidence of northeastern fraﬁturing- along the eastern edge of
Syncline Ridge, they may provide one line of evidence which, when interpreted
in the 1light of other geologic and geophysical data, will be helpful in

understanding the geology and structure of the study area.
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120,017
121,35
135,14
Loy 42
136,47
127,60
121,06
13¢,97
130,84
132.496
134,03
132,99
13¢.,99
142,99
135,11
140,42
L4y u2
129,483
126,53
170.66
Y6.96
104,39
124,56
lag.a%
135,13
138,32
144,44
1in, 82
14v,43
136,18
139,118
135,12
135013
136,17
13v.18
136,18
123,50
135,00
136,31
136,37
3.1
135,01
126,65
Mo.l?
130,47
1tho.42
Ty 40
135.17
185,08
148,07
138,87
tauv. 50
135,18
135,04
130,19
§5H,31
138, 50
195, 01
134,29

444 Hz.
Imaginary
-t6 4R
~16.u8
=11,917
-9.00
V.60
-u.48
-5.71
.52
2.08
2.68
5. 186
S.7¢
-2,63
-1.96
=1.56
-0,49
0.60
V.00
=1t.15
=14,56
-19,42
-34,.69
~-31.47
-20.76
~1.493
-4,74
4,173
2,59 -
4,13
=1.53
=-1.55
-1.95
~2,02
~4.74
-0.48
-2.,61
=1.55
-5.487
-4,15
-3.07
5,49
-8,99
-ti.n4
~-12.23
-20,117
.58
V.00
~3.0h
-14,32
-fu., 03
12,15
-1o.43
-t7.49
=1/.51
=15.¢h
~5.40
~<¢.0u0
-2.60
1.u7
1.6%

888 Hz. .

Real

11,87
15,17
107,65
126,05
139.20
139,22
126,50
128.63
134.10
134,13
130,30
130.28
113,95
136.05
132.80
137,05
144,15
bay b7
124,97
110,42
115,12
75.98
82,73
110.55
104,39
136.92
136.92
Va7
139.10
143,130
141,35
137.07
131.08
127,38
134,98
139,20
136,03
136,03

135.82

137,00
136,87
128,17
124,05
121.065
101.97
(37,15
137.08
133.75
122.065
135,67
133.39
12¢.52
121.50
115.05
119.47
128,87
139.i%
135,92
142 .49
139,31

868 Hz.
Inaginary
43,51
v, 36
-0, 18
315,24
-24,80
-23.12
-22.59
=tl.02
-1¢.8%
~11.78
-10,7%
-13.83
«19,50
~21.,50
-22.50
-24,15
-24.85
-24,93
«35,21
-19,36
=42.51
~60.94

~48.49

-54,23
=32.,4%
«30.32
-30.12
-32.37
~29.10
-27,00
-24.46%
-23.67
=24,62
=24.452
=21.47
-24,80
=22.57
-22.57
24,67
=-26.90
-32.27
-3b6.47
=40.59
-39.44
=52.95
=20,48%
24,15
=2¢.490
~42,69
~37.062
~4¢,94
-8 ,08
-05,488
-45,13%
-H0,46
3,07
=26.95
=20,b87
-25,480
19,42

1777 Mz,
Real
67,19
76,16
73.15
90.82
105.97
111,89
107.97
109,47
119.%2
119,52
124,83
122,71
1mi.n
118,29
113,13
109,03
1iu.07
112,05
83.76
85,16
72.76
2v,67
27.85
63.69
121,72
110.41
112,38
118,05
109,78
118,41
121.410
119,11
109,95
106,62
116.53
122,32
117,38
117,30
106,38
106,19
104,40
89,40
85.17%
80.69
44,86
18,66
114,27
104,43
81,03
87.49
A3.13
T8.43
11.36
75,68
10,88
92.10
106,40
105,20
113,863
120. /1

1777 us.
Inaginary
~62.18
“51.57
-52.97
=59.50
-56.47
-48.14
-42.45%
=36429
“29.48
“29.48
-29.84
~29.09
~36.54
«471.52
“45.03%
42,62
-58.68
-60.95
-53.69
64,45
-74,26
-40,486
60,54
-82.17
“75.47
-69.37
-71.63
66,09
-62.93
-61.38
«53,00
-47.%0
-44,82
-46,72
-42.07
-50.99
-45.32
-46.458
-52.17
-54.09

" =63.063

~b4.74
“71.9%
~67.34
-6%.17
~42.214
~84.04
=42,04
-53.%4
=bl.41
-69.0668
-69,.42
~-69.24
~62.173
-60.68
~56.39
~49.490
-51.99
-50.41
43,42

3555 Hs.
Real
20,19
32,14
23,40
36,79
5%.34
69,08
70.15
78,49
Q4,59
96.73
100,48
94, 34
93,69
92,46
79.43
73.90
70,69
66.4)
70,17
59,46
11,27
-0.35
60.33
17,487
T4.41
65,53
8u.b8
89,26
78,91
A5.69
90.14
90,067
8s. N
80,50
106.73
109.59
102,09
93,35
80.50
RU.50
70,87
56,78
43.92
35.90
S4,.1)
87,99
75.50
b4 .80
3u.89
37.68
13.77
18,23
29,47
2%.00
25.00
4u .89
69,19
61,58
71.76
83.00

3555 Hs.
Inaginary
=50,66
-51.5%4
=~54.19
«63.32
~b4,20
-67,%8
=bl.16
=54,.91.
-53.12
-53.47
=57,39
-57.04
=-51.87
-79.17
64,90
=71.068
=17,15
-77.04
-84,16
-92,39
-51.38
-21.94
=54,03
-57.97
«3130,02 - .
-102,20
=-109.14
=-105.04
-94,52
-100.04
=-86.48
-70.07
-b5,61
=65,.08
-66.13
=-82,01
~74.18
~73,8}
=71.08
~71.68
-83.28
=75.44
~53.50
68,67
=91.50
=66.32
~62.05
-60,217
-45,.84
-57.96
-62.19
~55.83
-54.,40
-48.16
~4b8.16
-548,50
~65.30
-59.74
-64.73
-63.29
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Sta~

tion

61
he
63
ha
(3.
ho
h
LY
6y
v

12
78
Ty
7%
7o
7117
18
IL]
Ry
al

ne
LE}
A4
1y
Ab
R/
Ay
LU
%
Q)

a3
949
9
96

“ay

a9

400

101
1ne
1058
104
10%
106
167
108
10y
(R R0
it
e
13
14
(1]
tto
(RN
it
19
124

Line X-position

VNV VNN VVVNVNNVYVVVNVVYVNVNVVNVVUNUNAUYUYND YW oo o

- - .
rEAPRASL NN

16
i6
I3
16
ib
16

652474, 00

6H282¢,u0
6L816V,00
653%106,v0
653464,00
6%a21) .00
6%4%%4,00
654905, 00
695283, 00
A5%600,u0
65Su4y v
bSantu, 0
65806h0, 00
6Sa4bu, 00
6544009,00
H54 120, u0
691909 00
653175 ,00
6536t 00
65%uny ,un
653260 ,00
653091, 00
652914, 00
6Y21%) .00
652%60,00
hH23R3,0N
652200,.00
6%2924,00
6516851,00
6S1o74,u0
6951497,.00
65132000
6511082,00
650960,00
Hon)RY vl
6S0611.00
h504%a 00
650uRL, VN
549729 ,90
449371 ,00
ha9y¥i.u0
64h063, 00
6UR SO, 00
6471954,00
652000,u0
651001, 00
651200, 00
65n0800,00
H50400 00
65040y, 00
Hu96ly , u0
LYLPLIRN
bAAGAY O
h4agly 00
baqny 0N
LULL U TN
650240,00
650040 ,00
AS510a0,00
65148y, 00

Y-position

B32274,00
B32473,u0
Hi2075,90
AL28748,v0
Hi3u72,.00
R33272,u0
Hi471, .90
R33uT1,00
833470,00
Asay70,v0

R3I3USu.un.

H32950,u0
ASP2nh,00
832115,v0
Ri20A0 .00
A3259% 00
R32500,00
B32405,00
ni2410.00
As2215,.90
H32123,00
As2030,u0
A3tYY/ 00
81089, ,00
A3V IN2.00
R3)bHY, 00
R31560.00
Ri147s . ul
R31381,00
RS1CAB, U0
H31195,00
A31102,00
Astutu, v
A509117.60
R3Bn24,00
AL0731.u0
A30639,.00
R30453,00
Hi6Hn,00
H30uRZ w0
K289 /(10
He /1) 00
ALYS20.00
A295M0,00
R32u0u, 00
LRI
R2U0u 4
B32ynu YN
As2uhu, 00
H32u00,u0
h32uNnu,00
Hy2u00,ub
RILSN0, 40
R31H 82,00
Ry1Hhd4, 00
A51596, 00
Adtolu .00
A31660,.uU0
B39l 00
R31/24.00

222 Ua.
Real

125.25
122.2%
120, 5%
12¢.17
124,53
12u.uS
121,13
172,08
12¢.17
117,02
122.25%
t1y.ut
124,49
131.5S
126,49
136505
129,80
127.2%
129,54
(24,16
129,30
12v.30
129,50
126,27
124,20
128.27
127,314
178, 31
127.3%
129,30
120,27
120,.2¢
126,27
V24,41
125.29
122,50
125.587
124..24
127,44
L2v. 4
129.2?
12217
125,41
126,15
129,43
1279.51
129.51
129.00
129.¢117
w27
(R PYY)
a4
1o, s4
t24.54
174,33
129.41
129,00
1729.56
179.00
129,00

222 Hz.
Imaginary
11.23%
10,15
13.%2
12.¢3%
10.21
13.18
12.19
14,50
12.23
19.98
1v.1%
15,44
13.56
11.57
12.44
13.06
15,04
15.9%
ta.60
14,359
15,04
15,01
15,64
15,499
15.3%
15.99
13.40
14,56
12.44
15.64
15.%9
fo.68
15.59
to.86
tu,20
7.04
d.42
12.31
17.63%
19./9
17.71
12.23%
7.08
10.9%
12,52
fo.a%
fu,as
uv.57
4,22
=,
-15.01
~5.7%
-5.44
5.uUS

) 1,¢0

16,4%
7.58
9.41
b.s7
7.33

444 NHz.
Real

136,18
180,42
191,48
130629
13112
135.1)
136.1%
138,27
136.27
127,66
138,29
135,09
18v,40
40,80
tag . 4p
148,92
149,12
142,50
143,00
1a2.50
t43. .00
115,73
143,00
141,47
140,410
161,47
141 .48
143 .48
141 ,uf
145,174
145,12
145,72
185,73
140 .44
130.21
135.145
13v.33
1ay.51
145,74
1541.04
146,80
141,50
135,08
145,61
138,50
138,452
145,65
136,55
134,47
122.45
109,73
117,43
112.85
133,02
143,00
143,06
130,36
130.43
03,04
136,83

444 He. 888 Nz,
Imaginary Real
=1.5% 136.0%
0.60 119,25
e. 13 188,02
1.65 139.53
2,62 133.82
-0,49 139,33
.17 121,58
6,97 jas.80
S.vi 142,75
0.54 130,83
1.65 143,55
2,70 136,15
4,485 141,53
c.15 182,57
1.67 146,90
3.83 152,27
H.949 146,90
3.40 146,87
S.00 144,65
2.4% 143,00
$.40 146,85
3.8 147,92 .
3.480 146,87
5,19 116,90
2,73 142,57
3.19 142,63
1.07 182,55
t1.67 145,62
1.67 141 .42
5.81 146,62
S.94 150,07
4.88 147,65
2.15 l4e,72
-3,6b6 135,85
-8.99 124,97
~10.ub 123,82
=b,86 124,92
=5./8 135,17
1.68 Lae, 30
4,40 149,82
2.75% 142,80
~3.69 132.55
-14,33 115,25
2./4 139,25
-, 0R 139,27
=H./9 139,20
-b.84 139,07
-11.41 127,00
-17.50 121.50
-26.07 f0uv, 82
=3u.77 Ad,HR
-26.10 98.07
-20,.80 94.93%
-9.ul 133,57
5. 17 138.62
“Y.96 138,94
~-14,5%0 127.00
=1.92 133.57
4,71 139,07
-1,9? 133,70

888 Hz.
Imaginary
-?21.50
=-22.65
-19.53
~-19.42
-24,67
=tv.42
«15.18
-12.00
=10.90
44,92
=16.25
-17.20
-17.33
-1b.43
“17.45
=17.50
-17.4%
-18,.53%
«21.70
-20.60

. =19.60
=19.63%
=18.93
=-17.45
~18.43
“16.2R
-19,50
“19.,53
«21.063
«20.68
-21.43
~22.85
-24.96
«30.10
=35.2%
-38.49
-37.36
-33.32
~30.25
-30.43
-30.2S
=33.24
=3/.13
-22.65

-21.57

~24.80
=%0.17
-40.060
-45, 488
~56.1%
~hi.10
=S6.10
-U%, 35
-35.42
-40,92
~3%.54
=y, 0f0
=35.42
-30.17
~30.00

1777 ue.
Real
112.22
1135.13
121.98
114,41
104,%9
117,74
128.57
136.36
130.9
115.98
130.83
123,41
126,714
130,63
141,52
14),45
125,02
123.96
119.64
120,78
125,02
129,41
122.90
125.31
120,22
121.14
118.94
117.5%9
117.38
120.42
121.48
120.20
110.50
9%.71
84,96
81.78
81.63
A7.09
95.6%
98.6}
98.¢28
87.81
77,63
88./5
121.02
107 .44
104,62
Ab,.70
Av.S5S
ag, 35
271.49
4y, 3%
60,05
93.28
102,13
.47
AY. 38
.07
108,16
102,66

1777 He.
Imaginary
-G2.44
«45,0%
-80.31%
-0).92
-84.174
-80.02
=37.56
«32.716
“34.92
-34,57
~35.%8
-35.07
«35.43
-15.58
-35,20
«36.40
-02,65
-142.57
-43,.340
-2, 46
42,65
-8¢g.61
=42.%0
=38.40
-34.86
~37.05
-37.97
-02.)44
-45.32
-a].66
-a7.73
-50,.89
-52.32
-51.37
~51.0648
*51.42
«53.54
=51.78
“51.30
-S4.70
-84.02
-ay.17
«34.0R8
-27.38
=45.01
-65.97
-bU.48
“59. 46
-69.46
-72.060
-65.84
=72.08
-57.40
=?0.5%
-65.60
~70.5%5
-64.0b
-59.19
=55.35
-54.99

3555 Hz,
Real
78,93
76,04
845,91
80,67
75.18
78,53
93,52
W17
99,59
87,10
111,36
106,72
115,62
101,01
130,27
113,080
8,35
87.63
87.681
88,88
A7,.28
94,%9
A4, 42
a6, 74
96,19
97,62
89.77
84,24
8b,88
83,00
1,57
88,53
74.96
64,43
58,90
46,59
46,94
54,97
64,78
59.96
6b.20
51,99
53.71
94,57
92.41
75.486
69,62
54,45
92,86
2,710
-1.76
«3.54
$0.90
41,08
26,43
4b,.43
a3, 18
49,10
69,62
66,095

35555 Hz.
Imagioary
~57.05
~58.484
~55.98
-57.41
~56.16
~57,05%
~59,.58
«65.25
~62.75
~58.47
~64,70
~59,53
~57,.74
~60.78
«56,84
~62.92
~b4,18
~61.86
~67.39
~60.97
~64.,00
~59,.12
«54,73
~60.61
«56.68
-54,72
«55,62
~55,80
-60,97
~63.29
-65.26
-63.1)
~58.66
~-a9,21
-42,79
~37.44
-35.30
~-33.33
-27.26
-25.16
-18.70
=15.13
~7.82
-26.71
-70,u42
-73.11
-771.57
-69.55
-75.138
-49,.95
-a3.71
54,42
«-90,.96
-83.863
-84,72
-84,72
=67.717
=68.66
-77.57
-65,98

T WL e sy o
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Sta-
tion
121
122
1és
124
129
176
127
172
129
1%
131
132
135
134
13y
136
137
138
1434
110
(R}
the
103
104
Las
106
ta7
14y
149
15¢
[Jat]
152
153
154
155
150
157
1St
159
1hy
1b)
Lhe
(1KY
(LY}
1hy
6o
ih?
160
164
yle
171
V72
173
174
| Y
1o
17/
174
19
180

Line X-position

14
16
16
16
16
16
I&
\7
17
17
17
V7
7
17
17
17
17
A7
17
17
17
IR
e
LK
18
1K
IR
[N
iR
in
(X8
10
19
19
1o
19
19
19
9
19
l"
19
19
19
1"
41
oo
b

&95tba0 L0
692200 ,u0
&5206l40,00
653udy 00
6S3480,00
653ndy, ub
6Sagdu,ub
69422v 00
H53820.00
653420 ,00
H53420 .00
692020 ,00
652220 ,00
691820 ,00
651420 ,00
651020 ,00
650020,00
6502000
690206, 00
bu 420,00
hyNG2u,00
balsa8 00
64T040,.00
bU4R2U4y 00
LU LY BT
baYuie v
649440 ,00
649049 ,u0
K020 100
AHltpay ub
b0l u0
6513000
6hH0 10y U0
6S8 500,00
64930v .00
649500, 00
bHY Ny U0
HBUPI0u 00
GCURI0U, V0
47906, u0
647500, 09
64710u, 00
LULY RV
6Ubhs0u, 0
6450V, 00
ha5400 vl
H4S5nu, 00
buhcbu v
bbb U0
647000 ,00
HUATUOU 0D
HuTblu, 00
bR ul)
LU4RGDG LU0
Hba4giy , ub
(49404 .00
AN 00
6502049 ,u0
65006000 ,00
AS19hu, w0

Y-position

fs1i%0,
As1/As,
Astnlu,
LES LY.
Halnhy,
RitYlo,
AS1904,
LET KT IVN
Astulys,
Hiv41h,
Ajpans,
#3150,
A3tsTy,
LEIRLYN
R3§385,
31548,
Ri13514,99
Htsty,
Ri1307,
As129%,
LES P KN
A30nby,
AionlYy,
LEY R LIN
HinSy,
LEYLEY AN
AYCH9Y,
LEYTTIE N
Ri0yiy,
LELELER
H50979,
H5050u,
30500,
#0500,
LELEYITN
Rensnn,
R30500,
Hinhihu,
P30y 0g,
LETTINN
RS0,
Rs0r00,
LEY LTIV
A30500,
LEL PYTTN
Bshudy,
XYTTION
Astuby,
Hi0uny,
LEY TUIIN
LEYTTTTN
Répynu,
Al0uny,
LEYUITLITIN
R40unu,
LEVTILIVIN
Hi0uno,
Hanuiu,
RYNudy,
Asoun,

uo
111}
uo
0o
ul
L]
[T}
ua
249
99
0
99
49
499
949
49

99
49
9
4
ue
92"
949
99
49
99

49 -

49
49
49
vo
ud
ud
Ui}
ue
uo
ul)
an
ui
an
ub
uo
(1]

un’

(1)
u
[1])]
uo
ud
un
uo
o
uo
un
L
uo
ui
uh
0o

222 Hz.
Real

12.01
124,33
129,22
129,01
124 .06
129,39
129,43
129.04
129,00
12%.00

124,30

124,540
12a.14
129.51)
124,53
129251
124,45
124,41
129,43
129,50
12d.51
11895
1/7.u?
L ERS-1
114,5A8
1iv.3%
129.51
129,910
129,12
124,12
129 .43
129,49
[ R ST
lugi9
124,94
129,04
129,43
V2u. i
129.91
174,43
IR Y]
1ta,f6
1s.y%
11u,02
1hd. /o
168,76
LEs. 09
IR
1s.9%
119.22
121,80

121,30

12o.01)
12w i?
1251
124,44
[ PO
Y. 2?
12,00
129,01

222 Hz. 444 Hx.
Imaginary Real
1.8% 180,51
.24 3o, 30
1.7 14h.90
3.1R 138,37
1.94 125,01
13.94 148,93
12,92 143,02
7.53% Las, 60
u.37 138,42
0.37 136.33
15,00 [EEWY
5.05 133,08
-0. 44 135,06
1u.48 14s5.61
hu.21 136,42
[ FUPRTIN L4y, a8
/.12 V4 45
.16 Vv, 4%
Y- 1 43,03
1IS.040 145,01
5.05 123,47
9.62 125.52
T, YR 132.9¢
=5.75 1t/
=5. 0% tlo,07
4,484 135,19
1o.49 145.0%
1o, 4% 18U, 48
“h.dh 135,06
S.26 135.16
12.52 145,02
20.63 140,89
=l 129.02
~lv.9%4 120,52
5.08 130, 4%
.15 130,48
v.u? 135,07
L 135,07
1. 4S8 113 .65
tu.24 Y3u. s
v, 03 125.55%
4.0 124,48
.0 120,54
9.90 120.57
Y.l 120.21
9,01 121.27
/8 124,48
9.2 125.50
9.82 124,47
1.99 132.94
u,ul 136,50
Houy (RS ¥]
.18 135,16
S.eb 13,306
ty, a5 143,05
V.ol 135,07
-0.47 135,07
.48 130,43
vl Y 136,34
tu a5 143,04

444 iz,
Imaginary
-2,60
U,%9
9.44
-17.50
“l8.6}
1.70
-0,49
=9,117
=-5.19
-o.86
v,61
-1/,%2
-1d,58
2.74
-4, 71
-4,12
=H,12
5,79
~35,04
0,01
=16.%0
3.13%
$.76
-20,78
=260.10
~18.57
=1.90
-t2.17
=1d.5R
-15.25
“v.45
11.27
=20,1/4
26,08
-12.18
=19,02
=20, 171
~2u, /1
~b.84
~2.60
-4,78
-5.73
2.67
2.6
1.5R
2.64
4,18
7.948
0,5}
=J.50
-U.48
-9.79
-135.25
-14,30
=7.90
=2u,. 71
=20,1}
“0.06
-1u,0%
-5.17

888 Hz.
Real

139,20
139,313
15v,20
117,45
116,38
144,97
139,20
139,20
130,55
130,5%
1ha 57
122,10
120,55
144,095
139,20
138,70
139,07
139,07
f4a, 44
144,57
15,17
137.4%
139.49
103,35
93,43
117,29
138,489
138,52
122,10
121.62
144,57
155.060
109,55
104,085
122,70
11b.4d
106,20
104,97
138,94
139,07
133,82
127,43
139,48
139.58
130,10
¥34.13
139,45
143,90
133,94
139,27

139,20

135,492
122.82
121.62
133,52
119,50
113,65
133,07
124.97
139,07

888 hz.
Imaginary
-24.80
-19,42
-l4.31
=3%.04
=35.0)
-23.48
-24.,40
«24,40
-26.74
=6, 74
Ce24.9%
-40.54
-80,49
=21.10
24,60
=30.04
=3u.47
-30,17
=3u.30
~24,93
-lhu, 36
c=12,93
-14,u5
-4q0,08
-50.60
445,78
-37.69
=37.57
~80.5%4
=40,4%)
-24.93
-13.36
-50,98
-56,32
=40.%4
~51.18
=56.2R
-4l , %6
~35.5%4
-30.17
=24,067
-22,517
=12.98
-d.68
~12.85
-11.78
14,05
-7.7%
-14,22
=21,5%7
~24.d0
-26,87
=35.16
-40.51
-$7.517
47,98
-51.08

-31.12

=145.29
-3u.17

1777 Hs.
Real
113.71
119486
136,50
80,91
9%.07
124,60
Llu.44
106,53
108.53
107,46
116,44
83.37
84,07
120,92
107,32
102,86
103,92
100,59
08,86
107,48
715.60
13o.11
122,49
65,36
ar1.17
78,79
93.64
A3.ul
Tv,30
81.13
109,59
141 .61
69.57
49.39
Bi.13
66.5%4
54.80
7¢.30
93.28
102.06
103,77
110,65
132.23%
140,172
137,483
130.3%
130,04
135,748
116,17
115.95
115.69
104,98
Ay, 88
83.39
99,482
73,719
69.21
90,49
85,492
106,04

1277 us.

Imaginacy
«50.27
~N0.406
=30.64
=b4.16
“59.719
~4%.43
-45.39
-50.05
~50.0%
«~49.498
=4%.39
-74.98
~80.36
~40.23
~52.10
=54.99
«54%.06
=56.97
-60.73
=56.014

~63.79
~46.19
-32.488
-57.76
-58.66
~b4.01

65,02
~64.30
-63.43
=60.97
-50.12
~31.00
-74.04
-H8.66
-60.4%7
~71.70
=70.84
-63.43
«70.33
=-tb.b7
-57.19
=50.19
~86.34
=d6.91

-89.3¢6
=43.01

~87.2%
“4).25
-~47.387
=50.56
=52.593
=5%.14
~53.83
-58.99
“59.4%0
.3
=79.35%
-48.82
=59.14
=5%.21

3555 Hz. 3555 Ha.

Real
Th.486
84,07
115,64
~16.01
55. 46
95.04
91,14
78.69
A2,11
15,86
97.98
4,07
6.0
91.5%6
66,05
60,069
61.95
57.31
64,27
69,62

17.47 -

a2.83
86,21
15,41
-2.65
18,76
43,105
§5.58
29,47
29.47
T1.40
136,07
-36.55
-5u,81
34.82
13,41
14,30
18,76
3i.46
41,08
58,03
58,03
15.16
835,19
712.31
78,73
66,95
A5.3%
69.27
69,62
70,33
59,81
40,17
40,17
- 50,88
-42,77
-7.99
58.01
49,10
59,81

Imaginery

-73.1%

~63.47

=52.21

-96,.35
-97.20

-65,43
~70.25
~68.11

-68.64
-75.1)

“65.78
-83.85
=94,56
-64,71

-65.98
-65,09
~10.80
-72.23
~76.68
-71.57
=-57.97

-96,77

-63,8% "
-51.73
~49,06

«52.062
-67.77
-62.78
-S4,40
=54.40
~66.87
«74,.32
=54,44
74,07
«55.29
“51,73
-86,38
-52.62
-76.70
-83.43
-81.19
~81.15
-97.19
101,83
-94,52
=95,59
-93.63
-82,38
-719. 11
~17.51
-73.29
«70.44
“56.18
«56.18
-57.96
“91.91
-81.18
48,14
-68.06
-70.44
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Sta~ Line
tion

IRy en
1A <0
1RS 20
(LT 2t
PRS2
1he '3
1/7 3]
[Ra1 21
(137 21
190 4]
12 [4)
192 el
193 <t
194 4
199 21
196 2\
197 (34
190 é?
199 22
200 e?
201 é?
202 22
end 2
204 2
2ny Ze?
200 2
204 2?
2ny 22
cehy 22
2in 23
2l ¢l
ere 23
els 23
2lu ¢3
453 23
216 23
217? 23
216 <3
2ty 2%
e’v e3
221 <3
222 ¢y
2?3 ¢y
224 . €N
2°y ¢l
2?26 ah
227 =
224 ch
279 ca
AT en
281 cn
232 2
233 <
234 2n
2% en
Z2v6 L
37 cn
Ayt 2%
39 <h

c4y es

X-position

6%140u, 00
651800,00
652200, 00
6&S56000,00
65500, 00
655¢00,00
650800 ,40
654400, 40
654000, un
653u0v,.v0
653200, 00
652800,00
65%24900,00
652900,00
65160u,u0
h51200,u0
£51200..u0
651006 ,.00
652000, 00
652400,00
65200y, un
653200,00
653000,00
695890, u0
654400, 00
654800 ,00
655200, 00
655600, un
6%h000 U0
6HK000 00
H5%600, 00
695200, 00
650800, 40
650400, 00
65a000,00
653600,00
653200,00
6€H2d0u,u0
652400, 00
652u00,00
651600,00
451200,.00
650000 ,00
650900,00
6513509,v0
AS1/00,00
652100,00
£4%2500,00
652904 00
A53500,u0
653700, 00
6540y, u0
H50%09 , v
650900 ,un
6553500, 00
655 /0¢,u
656100 00
69KN0y, 00
655000 ,00
655200, 00

Y-position

LXD DL TR )
83000000
ASO0OL . 00
ARi4500,00
A34500,00
A3850u,00
A3AS00 .00
LEY PL T
RiUH0U, 00
asasny 9o
AA500,00
RiNS0H0 . U0
Bia500,00
AR34%00,00
R34500 .00
K3U500,up
ASSuNY  uf
RaSuvy,u0
AsHS000, 00
#3500v,u0
R35000 00
HiSuNu, B0
H35090,00
R3ISLOU, VO
ASS000,00
35000, 00
AsSuny, 00
855000,00
R3SuN0 . U0
As5500,00
RISH0H, 00
RSSO, b0
R35524,00
R35%32,.00
RISHM0 00
H3S554b6,00
R3SHS0,.00
A3SHHY, 00
A3S9T2.v0
R3ISHAU, U0
LES LT
A4SH96 .10
BiSena, u0
Ripvoo, un
R36U0U, 00
LE LI
BAV0U, 00
A36ud0, 00
f46000 . 00
XY DT
Pinuwgu, 00
Rsbuov, u0
BipuOY, 90
Hibuhu,v0
Rihubhu, ub
Bihu00, 0N
A3huho, ub
H36990 .00
R46HAY 00
LECEL IV

222 Hz.
Real

129.51
129,12
129.91%
119,14
119,14
124,33
119,14
Myan
11,09
124,37
121.21
124,11
1°2.29
119,385
119,56
1ta,us
1lu,u45
[REPEYS
119,85
176,53
122.25
12247
122.147
1tvain
124,53
y.ia
12v.147
124,83
123.¢2%
t2v.39
tPu.en
120,87
129,39
124, 5%
124,20
124,20

1ea.

124.28
12a.87
116,57
114,49
124,20
120,11
1is.9%
1y, o
113,95
116,23
119.20
121,13
119,08
122.47
126,27
124,46
1°3.13
124,20
124,33
124,33
124,387
12l
124,11

222 Hz.

Imaginary

I3

tu,n5

S.2lh

0.7
to,.u38
10,03
tv.2a
fv,03
tv.u3
ti.07

Y.c0
1o

19,43

Y12
4,34
=V.3S
=3.67
=2.64
=U,.56
4. .84
/.21
1v.15
12.23
te.2%
10,03
fu.ca
tu.0}
fu,u7
0.8

11,23

13.%6
12.51
9.0
13.56
tu.24
15.3%
13.35
15,43
11.¢R
Y20
=3.59
-3.67
13,349
15.4%
Y.R?
y.,94
.42
4.7
b9
1¢.19
12.10
12.23
15.44
14,59
12.19

REFEL]

v, 21
tu.ea
v.en
11.15
15.43

444 Hz.
Real

143,04
103,07
13%.18
132.96
132.9R
132,97
152.97
152,97
135,09
135,10
134,05
136.30
138.82
125.5R
124,54
1/.1)
117,10
1tb.16
125,45
135,02
136,30
130,30
136.29
132.98
132,97
132,97
132.97
13¢.97
134.28
1406.40
132.96
132.96
130,27
138.28
13p.28
138,28
13.28
136,29
138,50
[REN R
114,97
139,09
18¢.91
125,37
120,58
123,40
122,37
132,99
13n,2R
130,29
136.29
140,40
136,27
130,27
130,27
135,09
184,03
13¢.98
132.96

138,25

444 Hz.
Imaginary
4,11
-t1e.15
=17.5¢

3.76
.97
2,09
2.69
2,69
$. 17
1.64
~1.56
~1.54
“4.1%
~-12,23
-17.96
~20,1/8
~16,05
-16,52
~10.11
-9,.01
~0,48
0.59
2.72
0.57
1.6%
2.69
1.03
1.63
3.78
S.92
4,82
3.76
6.497
4,44
4,84
4,484
4,684
2.72
=1.51
-290.17
=1/.60
d.b3
15.46
6,91
$.73
0.53
-6.93%
-2,03%
5.8
.12
2.12
5.92
5.9
9.9
Y.91
2.10
2. 10
0.57
5.76
10.16

888 Hz.
Real

ta).22
1e7.12
119.47
139,58
136.2R8
136.28
136.48
136,28
139.50
139.40
136,05
139,20
134,89
H7.5%

111.95 .

97.45%
103,43
106,70
118,65
120.18
141.35
139,35
141.58
139.43
137.28
139.%0
136.25
130.30
141.73
145.00
139.61
139.58
444,95
144,068
141,060
144,80
144,60
139.38
136,05
108./R
101,401
1319.010
145,44
134,48
134,23
124.4%
$17.76
12/7.48
144,83
139,40
139.38
144,63
144,088
144,88
139.55
139.55
139,55
134,10
136.33
145.08

888 Hz.
Imaginary
-30.22
-35.27
~a¢.46
-8,68
-11.81
-11.083
~11.43
=11.83
-11.90
«16.20
~21.50
-24.80
-26.85
-31.68%
-49,28
-45.33
-36,.86
-34,748
-29.69
-29.467
-24.85%
-16.35
-15.48
=153
-16.1%
-t1.%0
-12.90
~10.78
-8.7%
=6.06
=7.60
~3.068
-8.481
-12.03
-14,10
“15.25
-15.29
-17.28
=2t.50
~38.06
-33.43
-7.60
ti.61
-1.03
-7.48
12,62
-22.14
-20.22
-14,.18
=10.20
~17.28
-14.,18
-12.93
~12.,03
-9.15
~9,75%
-9.75%
-12:6%
-9.68
~5.43

1777 Hx.
Real
105.68
91.88
80.91
131.41
121,65

124,068 -

125.17
124,83
131.20
122.20
113.13%
1.7
102,86

85.18

75.97

60,27

74.35

76.33

90,49

96.49
114,89
120,78
130.63
122.35
120.22
131,20
123.77
123.84
136.79
142,10
136.86
131,44
136.50
136.14
130.83
130.47
130,47
120.92
113.13

71.38

171.05
131.70
159.90
142,46
132,40
115.42

97.94
109,61
130.43
119,02
121.98
136.14
135./8
131,20
131,34
131.49
131.49
119.60
124,006
142,46

1777 nz.
Imaginary
-60.52
-59.57
~b4.46
«27.09
-29.62
=29.84
«29.77
=29.84
=30.27
-37.12
~45.03%
«50.27
=54.99
~-q8.406
-58.49
~54,.22
~50.92
«53.18
-q8.82
«54.56 .
«50.48
~02.36
«35.58
-35,00
-34.486
-30.27
-29.17
~26.71
-26.39
=26.75
-25.53
-27.09
=30.064
-3%.94
=35.%8
~80.49
-40.89
-40,23
«45.03
-47.51
-42.57
=-22.85
=0.25
=21.45
-2b.22
-27.07
-33.33
«3G4,13
=35.58
«36.91
-40.31
-315.94
-a1.26
-30.27
-28.15
«26.03
-26.0%
-28.42
~25.52
-21.45

3555 He.
Real
55,56
37.51
32.15
119,91
104,40
106.00
100,63
100,48
99.94
92,27
69.26
Ti.40
60,69
S1.77
28.93
19.19
29.482
33,20
50.48
55,34
70,51
85,32
99.05
89,00

- 89,28

103,15
109,93
112,43
124,19
136,52
e, 11
1§2.25
111,548
102,27
101,38
89,60
90.8S5
88,/0
71.40
30,56
32,13
117,42
175,04
132.06
114.58
100,47
14,07
80.67
99,05
A7.10
86,03
101.20
W.16
102.08
115,46
115,06
115,46
103,08
109.03
124,91

3553 Hz.
Inmaginary
-74,90
~72.24
~71.35
-26.52
«47.04
«50,61
-59.2%
-57.39
60,61
-67,03
~b6b.5%
-$6.87
~65.09
-52.60
=57.61
-93.03
=52.26
=51.72
-57.96
~64,20
-J2.22
-69.18
-65.96
-69,89
-56,.83
~6l.14
~53,.46
~51.68
-271.23
-58.98
~52.39
-46.45
=57.03
66,49
-71.85
-69.89
«75.60
-62,04
-66,87
-49.05%
~38.34
~41.51
-38.98
-65.94
«65.24
~Q4,19
-50.81
=57.41
=6%.96
-58.47
-58,29
=bb.52
-71.31
-60.96
~46.68
46,068
~06,68
-44,73
-45,62
-42,175
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Sta- Line X-position Y-position 222 Hz. 222 He. 444 Hz. 444 Hz. 888 Hz, B88 He, 1777 u=. 1777 Hs. 3555 Hz. 3555 Ha.

tion Real Imaginary Real - Imaginaty  Real Imaginexry Beal = lnagioary Beal Imaginary
cul 2% 650000,u0 A3H500,00 119,14 1u.ud 132.98 u,57 134,03 -16.07 11%.28 29,19 91,02 -48,12
202 25 AS0u0g, 00 RabHNu,un 119,22 1.95 120,60 =1.%9 126,40 “20.,19 106.4% ~33.91 80.31¢ ~8b,34
enl 2% 65%Mulu,u0 Hihu0u, 00 (RN X 10.03 135,09 2.70 139,358 ~17.28 116.89 ~3b6.76 86.%6 -54%.08
cuy 25 653000,00 BR36500,00 120,17 th,07 132,99 -2.03 133,90 ~21.45 110,31 ~39,.51 76,18 -59,.19
2a4% ¢S 653¢04d,60 Bi6504,u0 124,37 9.20 127,07 ~1.58 126,43 -19.12 110.67 =34.20 82,63 © . =52,23
cue 25 652800.u0 R3hH00,00 - 124,41 n.to 13e.9n -0,50 V27.58 -15.92 115.248 -29.19 90,43 -53.88
ent £S5 652400 00 H36500,u0 11b.93 15,22 132,94 8,01 139,71 -3.30 139,35 =20.17 131.16 ~51.49
enp €S HL2000,uD RI6SHU, U0 119,14 1v.03 120.96 1.99 13/.03 -9.0% 139,68 “15.92 137,40 «87.03
chy 2% 6591600,00 A36500,v0 113,98 9.082 122,31} 6,90 127.96 0,20 135,47 “14.57 139,90 -15,28
250 ch AH0400 40 N4TubU, ud LU, 9h o.50 Hly,07 4,74 122,01 1.40 ° 132,36 -13.30 132,95 -60,59
ey ] 26 h50800,00 KsT00u u0 100,16 9.0l 1la,. 86 9,00 125.87 8.98 138,53 -0.92 148,63 «32,39
252 b 651200 4l RETON0, 0D vt 4,46 7.0 2.018 122.46 5,05 122.08 ~23.25 106,37 ~b61.67
2% b 691000 .00 Bs7uliy 00 Hv.ye o0.5%8 119,14 1.597 124,53 «24.32 - 123,91 -27.04 102.98 «75.41
254 Ch 652000,00 R§T400,00 H13,86. 11.09 125,317 1.97 134,41 [ 142,82 ~16.14 145,06 62,37
25% ch Y2404y 00 AYTY04, L0 llo.u1 12.06 127.63 7.99 139.76 “l.16 144,58 -254.59 138,40, «bl.48
¢h6 26 652n0u,u0 ASTuay,ul SR I f1o.ud 176,49 0.%4 126,71 -14.40 120,59 -29.55 95,170 -65,07
Y] <6 653c0u_uh KSTudy, un 12ui13 1111 132,96 S.16 136,43 -9.68 131.27 «29.21 110,65 -62,39
Aho 6 653000 0l H3Tu0Y 00 12107 .15 135,00 2.10 139,45 ~14,05 125.89 «29.91 100,83 -55.25
eHY eh 658300, L0 RETuHu ud 11y, c2 198 130,66 -2.0% 32u.3514 -17.99 111,03 -28.90 91,94 -42.17
ehy eh 654400,00 B5Tuu, u0 AL ] to.uld 132,497 ¢.09 145,20 =-11,80 125,77 =29.77 99,94 «60.61
énl ch AS0800,00 RiTubw, 00 121,00 19,30 130,29 11.23% 150,53 =u.34 150.60 ~26.27 137,95 =63.62
Py Zh 655204, 60 RET000, 00 1o.22 Pu Ul 136,20 21,86 156,34 17.8) 170.58 0.09 184.50 -88,25
263 Zh 65800 uh Ki7000,00 124,10 2i.04 136,16 32,50 162,09 33.80 197,69 6.7 210.%6 -56,.98
o0y 27 ASh10u,.ud R3T90U. 00 179,30 1%.04 145,97 11.25 150.53 “0. 54 152.85 -25.35 256.95 =75.69
LY 27 65%/00.u0 ASTH19.99 11914 to.ul 127,03 5.86 $34, 3R -1.03 137.44 -16.064 130,62 -41,50
26t el 655500, ,00 RYTHY9,99 1ib,9% 15.22 130,81 10,13 139,77 -0.73 142,17 -25.069. 140,97 -45,42
2hi 27 654904 00 85795919 116,93 19.22 135,06 10.19 145,16 e IY41E 147,17 -21.81 1Y5,.62 ~51.73
Zhh 2T 658%00,00 R§T579 .99 124,.¢R 1h.2H 13¢.494 d.01 141 .66 -3,36 142,17 =25.69 128,66 «40,07
by 27 A54100,.u0 RITHYY 99 [N V.94 124,46 2.6h -12h .88 -6.27 126,40 -22.48 118,32 46,33
27u el 653700,00 A3Toiv 9 115,95 Y82 121,27 u.52 122.5% -jv.42 1ta,72 -21.69 103,08 -38,12
271 27 653500,00 #3708y .99 19004 tv.u} 127.603 S.86 136.48 ~3.23 137,23 -20.02 128,49 -54.35
2re el 652900 .00 H37059,99 RETS 4.038 122.44 =0.54 125,44 -13.72 Lis.10 -34.71 82,29 74,18
213 eT bH29N0, 00 RETuTY 99 15,98 9.n2  12y.21 1.98 126,068 -8.57 125,49 =-29.91 99.42 =-71,02
214 2B 65%290u,u0 RSARYOU v 14,16 4.0l 122,35 -1.6¢ 125.43 =-15.87 119,02 -36.91 45,68 -80.24
21y SH 653300, 00 RSRULOG,ULO Jlo.u? .90 125,50 6.92 135,43 =2.13 139.35 «20.17 133,04 -55,.24
¢lo  ¢R 65370u,ub K3RuHU, U0 [RETL 9.682 121 .26 3.7 123.56 ~4.00 121.60 =14.69 121.%2 «16.69
211 2R 6532100, u0 AyHydu, u0 ila 03 144 121,27 1.58 123,46 -y,50 120.10 =-20.99. 109,92 -40,26
270 2R H54%00 u RiRWOU, 00 t12.97 15.10 127.063 /.99 139,76 “1.1b 139.28 -21.23 129,02 -51.14
19 R ASA9D0 ul ASRuNL, D 1l 12.uh 120.57 6,92 137.%3 -4,.33 136.6806 -25.33 tt6.89 -571.92
2k 2R 64S 50U, 00 HEHUNL, 00 o, e v.499 125,51 w. 19 134,33 ~3.18 131,99 -t8.00Q 130.26 -43,64
eny ZEH 65810y 00 RiHunu, 00 tio.t0 Y.99 124.45 S.12 126,79 -4.01 129.92 -13.92 122.17 -35.40
one cH 6S5H100,u0 R3RGOG V0 1P0.¢8 . 14,47 138,26 9.10 Va7.¢8 “1.43 148,06 -17.%86 140,44 48,63
2R3 R hSAS0U LD KERLOU, 00 121.21 lu. )l 132.99 -1.56 134,00 “17.15 116,32 -31.%3 9%.12 =%6.51
LT Zh h%H900, 00 ASALNG, IO Vi, el v.b? 124,49 -4,79 122,43 -19,02 131,03 ~26.90 104,04 -55,19
ek < 65700, 00 ASHSOO, B0 129,12 H.ch 13511 =1.5% 135,08 “17.17 120,599 «29.5% 100,83 -55.25
P €9 6H6 100, u0 RyALIY B0 129,04 te3} 132,99 -31.56 134,03 -16.07 119.74 -26.29 104,93 ~50.43
eny €9 A% 306 ull BIRSAG 00 Pteogn tv.ul 132,498 ~0.50 127.66 -12.70 118.01 -27.28 104,75 -84,90
eht <9 65590U, 00 HIRH 0L, 00 o.e? w.b? 125,40 1.99 125,618 ~i, 35 120.9% “24.24. 107,96 =45,.44
LY 29 655500 ,00 HsPLNL, V0 I1v.40 1o,.u}% 121.¢26 4,77 1P6.79 -4,07 123,65 -15.90 117,95 -38.30
29 29 ALS 10U, L0 RensDy DI 1hv,ul 1s.00 [(Eral] 9,08 119,86 3.4 145,11 =11.90 140,32 -46.31
P € L2100 U BIRG0H0, 00 1,93 15.¢2 120,94 4.79 1v4.26 “b.40 133.08 =25.141 114,57 =52.04
e €D hHU 800 0 BEPSDY VD 11s.9% Y.42 122,82 s. 1 126.76 =5.15 - 125,19 ~24.5) 114.21 -54.18
2ul CP hSEM0Y uh ASHLGOU U0 (R w0l (R “t.03 9.1 ~tu.34, 113,92 -23.74 97.26 -43.66
EL e 653K, U0 HIBRY00, uN 1006.5% Fa.a0 12¢. 31 1.91 128,010 2.35 134.9 -7.07 137.1% -31.68
ALY <4 65810y, w0 MRy 00 tta, s Y 122,33 2,65 176,68 ~-8,37 128,484 -2u. it 102,80 -63,28
PUTN S0 65240000 Ki9uby u0 108, 1k Yot 14,86 o.87 12¢. 01 1. 40, 133.13 -17.01 132.06 -65.94
Pl 30 652000,00 K990V, 00 [N TN Heh0 fhd. o8 1.57 125,74 3.%2 120.%9 -29.55 96,02 ~70,96
o0 30 ASA2Pu D NE5Vedy_ ub . a? 9,43 170,18 a. 89 d2r.vt -1.95 134,04 ~“19.81 136.63 -54,70
PN S0 A%30D0.uN Hi9ubo, 00 AT bu.bs 122.31 1.97 129,u9 2.32 137,95 -9.41 141 .86 -40,07

s0u S0 500U, uf KIUHL YI IR A | a0 1y.15 u.5) 121,34 -1 17 117,98 -20.84 107,78 -39.91
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tion

301

. 302

1058
304
305
$no
307
oy
s09

ity

51
312
513
314
3%
Sto
37
31y
39
32y
321
322
323
324
325
376
327
3on
329
330
53¢
33
313
334
33y
3%
337
334
339
B 1Y
311
sa¢2
43
Saq
sab
Slo
day
$ub
49
35¢
351
55¢e
354
354
355
350
%Y
FRY
359
360

Line X-position

A0
An
30
50
30
0
30
3
K]
s
E}]
3
>t
3
3
31

3

5

(1}

31

s

31

32
32
57
32
52
32
32
32
32
32
32
32
32
32
37
32
53
3%
33
53
33
5%
33
33
33
33
33
33
33
33
43
in
3a
3n
sn
sS4
sn
3a

654400,00
650800 ,u0
655200, .90
695000, 00
656000,00
656400 00
656800,00
©56600,00
656200,00
655800,00
655400, 00
655000,00
658600, 00
654290, 00
653800,00
653400 ,.900
653u00, u0
692600 ,00
6492200,.00
651400,00
651409,00
b9 udu ., ud
6490600,00
6951000,00
65t4any, 00
651400, 00
652200,00
652600,00
653y, 00
653400,ud
&5 3400, 00
65%4¢00,u0
654600,00
hS5Su0u,u0
65%400,u0
695800,0U0
hSKIND, 0
65h600,00
656100, ,00
655700 ,ub
655404 .00
654900, 00
651900 ,v0
654100 .0
653700,00
658300L,00
652900, ,u0
652450, 00
652100,00
651700,v0
hH13500 .00
650900, 60
6505%00,00
650500,00
650900 .00
651500,00
651700 ,00
AS2100,00
652590, 00
(52900, uf

Y-position

LEL DD IR
A3%40u,u0
Rivuov,00
R42000 .00
A39000,00

As9v00,v0 .

AsAY0u,un
A394%00 .00
B39uat I
A494RS, 99
N34T 99
As946l 99
n3IDQ54 .99
A3951, 909
H39413,99
LES IR I
#3242/,99
AY941Y.99
R39411.99
R39405 .99
B359395,99
A3Q3IA/, 99
AdNy0L, U0
LU I )
Radyou V0
RaDOOV,00
Bap0u.00
240000, U0
Rytyny vo
H40000U. 00
RU4unU, U0
HytrgOu, U0
Aynynl , uo
Rqgnu ud
RulunU. v
LELHD TP ]
Aangnu,00
R40yov, un
Auns00, 00

Ry0500,40

H40%0u, 90
R40500,00
R4 00,00
AQnH00,u0
Ba0500.00
Na0500,00
ARubs0u.un
nans0u,00
RADSOH0, 00
P4OS00,. 00
RANS00,00
Aub 00, u0

‘Wauhou, 00

ARa1S00,00
Rg)s0u, 00
Agisno,ud
RatS50vu,v0
R4 1H00,90
Hafh0u, ub
ARytH0v, vl

222 He.
Real

118,99
118,06
115,082
110,01
1t 07
17¢. 38R
122, 58
124,24
119.2°2
11v.44
119,09
I1n. 02
105,59
1N
[RRE R
IR AY
104,40
108,97
108,97
105, 90
10y, 78
105, /A
LWL
105,94
108,76
1N .98
10510
105, /8
106,93
111,00
1to.nR
111.87
17,40
Vhauf
Lid.08
Ilo.v?
iy
124.54
116,06
117,02
Ho.u?
115,95
115,95
115,41
108,497
107,16
106,97
105,99
108,97
168,97
105,91
105,91
105,86
3, e
104,68
105,478
108,78
105,48
107,93
107,69

222 Hz.
Imaginary
b,/
11.v2
12.93
ts.14
w, 70
.04
7.08
12.51
7.95
4,84
th.v?
9,90
15.11
b./0
Y.
12,85
71.5%
q.u2
“hou2
$.25
a4.21
4.2t
q.21
2.2?
Yool
2.e¢h
4.21
4.21
S.4b
9.51
H.65
9.73
8.91
6.70
/.14
P.90
10,03
5.0
b.bb
10,98
9.90
.62
9,82
19,01
Q.42
8.5%
4, u?
“U.YR
4,42
a.u?
1.9
1.u9
0,29
4,21
n.29
u,21
a.1
4.21
e 5K
S.ul

444 Rz,
Real

122,33
125.99
125,49
132,95
121.28
135,101
135.101
138.2R
130.85
125.53
131.8R
125,54
123,39
121.26
RN I
120,47
114,87
113.41
e /s
109,5K
107,44
107,44
107 .46
10,61
.69
111.71
110,65
1e.76
1e.7s
Vta,87
7,00
121,23
129.51
122.33
125.%2
126.59
132.98
124.5%
174,47
123.40
125.51
124,44
121.2%
tte.u0
112,75
11e.08
112,75
109,59
108,518
109,55
104,51
107,47
107.46
109,57
1Ne. 50
110,02
10,63
109,54
111,09
114,06

444 He.
Imaginary

1.58
4,79
9,040
6.95
=-1,61
-0.49
~1.5%
5./8
0.56
“V,.53
8,01
9.85%
2,69
3.7
5.8%
11.15
4,78
5,480
4,74
~l.068
1.%2
2.58
-2.713
0.47
$.07
~1,65°
=1.66
1,54
3.67
4,714
S.482
10,09
5.65
1.58
3.73
1.60
0.57
~159.43
~0.53
1.99
5.85
5.85
%.b84
5.82
3.67
5.719
a,/q
-3.49
V.46
9.79
~0.60
9,93
-2,13
0.47
2.59
4.73
1.5%
~0.060
2,60
.00

888 Mz,
Real

125,03
136,43
139,86
139.81
120.141
137.28
134,03
142.78
134,08
128,76
139,88
134,36
134,23
124,606
124,74
129.21
122.54
120,41
120,44
113,76
113.9
115,07
110,49
117.06
118,34
115.719
115,74
118.16
119,39
121.51
124.79
134,51
134,56
127.13
134,28
134,29
134,08
110,06

127,063 .

127.76

134,28

134,31
127.86
122.061
116,29
116,37
119,39
111.51
112,19
116,27
12,0
110,41
112.04
112.79
114,99
116.19
115.91
12,76
17.16
125,84

888 Hz.
Imaginary
-1.27
=5%.38
.14
0.99
=15.59
=15.08
-16.07
“9.483
-15.92
-11.6%
3.14
-2.10
~7.48
«2.95
0.28
7.70
-1.82
~0,10
0.38
-9.14
-2.69
0.50
=11.22
-b.00
2.598
~8,07
=1u.22
“4,9%
-1.75
0.35
2.42
q,5a
“2.10
“9.47
-5.33
=8.55%
~13.92
-29,49
-13.17
~b.40
-5.33
=-4.,2%
-4.10
1.40
0.43
3.65
“1.4A
-13.39
-4q.82
9.85
-8.04
=14.44
-11.27
-4.82
-2.72
2.63
2,69
-5.89
=1.70
.82

1777 Hz.
Real

124.06
131.63
102.97
160,72
113,30
122.35
121.50
136.62
122.71
123.717
145.02
137.37
134,49
125,717
12r.0s
141.57
124,49
123.50
125.63
109.97
117.28
120.61
106,79
117,849
126.13
114,46
11o.t2
120.03
124,49
132.28
132.50
143,40
137.15
123.91
136.86
131.49
125.89

97,43
121,65
126.11
136,86
136.94
131.63

132.48

125.94

‘126,42

127.12
104,67
112.82
126.50
122.71
103.249
109.97
115.86
117.35
120,97
118,49
112.715
120,54
138.46

1777 Re.
Imaginary
=-25.52
=33.91
=14.02
-46.91
-26.92
=35.00
~31.74
-30.78
-29.69
-29.77
“15.23
~17.90
-26.03
-16.04
-12.93
=3.26
«19.16
“18.02
-18.17
-28.83
=1%.46
=13.56
-28.061
=22.97
~10.74
-9,94
-26.70
-22.0S
=19.16
“14.36
=11.17
=1.6%
-21.09
-27.048
~25.33
«26.03
-29.91
-40.76
=-29.62
-26.73
-25.33
-24.27
-253.91
=tl. 36
-11.65
-6.49
-11.87
-28.46
=-18.36
=5.43
29,69
=33.70
-28.83
-20.70
“tl.40
-8.25
-13.41
-19.42
-14.62
-1.98

3555 Hz.
Real
C1te, 70
119.9
18%,43
140,08
99,40
104.57
101,20
11i.01
103.15
104,41
150,43
134,73
110,47
121,70

132.58.

188,10
117,24
109,22
119,03
90,49
109,75
115,68

81,92
108,45
134,73

94,87

89,24
108,51
119,03
129.38
135.62
147,21
124,02
106,37
128,85
126,70
104,59

73.20

98.16
114,93
126.71
126,74
112,01
130.26
. 130,26
1a1.68
129.38

77.04
166.00
140,97

89,060

73.72

81.22
106.19
111.54
121,70
114,21
104,40
112,61
151.49

3555 Hz.
Imaginary
T =2%.99
26,52
~51,66
-50.77
-44,01
-39,37
-66,32
-73,45
-6t. 14
~b6.85
54,69
-49,88
«56,85
-42.22
-42,93
=35.60
-49,18
-51.18
-58,28
-=64,54
-47,93
c.o~52,.21
~63.11
-26.68
-49.88
-60,43
-58,83
-~62,03
-58,.28
~48.99
-44,53
«40,96
48,10
-61.67
=65.41
«58.45
=72.38
-89.17
-71.31
=63.10
-65,05
«65,05
=57.21
-45,.64
-43,64
-a1,.14
-48,99
-52.40
=50.61
-35,42
~69.89
~72.75
-74,00
~56.14
=-57.03
-42,.22
-40.97
~47,04
-57.21
-3%,07
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361
3he
4h3
S64
$hS

Line X-position ¥-position

653300,u0
65370000
65410000
bL0500,u0
654400 U0

Halbv0u,u0
Ay lH00, 00
Byisou,ud
Aulo0uv, vl
Aytydu, w0

222 Hz.
Real

fha,buh
[T

SNl 96

[RE S]]
fla.u}d

. 222 Hz.
Imaginary

0.49
0,49
.66
b. /0
g.bt2

444 Nz,
Real

14,86
115,90
120.20
127,064
12%.51

444 Hz.
Imaginary

. 0,87
$.68
‘3.70
4,40

4.719

888 Hz.
Real

122.04
120.36
126.76
136.36
136,41

868 Mz,
Imaginarcy

1.95
=-2,8%
=5.15
-8.60
-6.45

1727 Hs.
Real

c132.02

124,57
131.54
136.14
136,50

1777 Ha.
Imaginary

~71.99
~18,09
-28.15
~35.94
=30.04

3555 Hz.
Beal

143,11
120,10
111.37
107.80
113,33

3555 He.
Imaginary

. =45.78
-58,45
~71.38
~72.91
=79.33
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[ XV Vo VA T
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-

IR I B L T e B BT B FRC S VR .

X~position Y-position

6U49Cy 00
445300,00
645400, 00
LELY T I T
6469509 ,u0
646900,00
ca7300,00
647100, v
648100, u0
64AYNY 00
GuRyYQu, v
A49300 40
H49/700,60
650100, ,00
650500, 00
650500,00
650100,00
Hu9 0y, 00
L4300 0N
64R900,.00
LY LD IV
KRNy U0
U700 vt
LY R EYIUNTT)
hub90y, 00
646H00 L
46100, 00
HhuS7006,00
HU5400,.u0
64ny0Y, 00
6aghop v0

6448100,.u0

64390y, u0
644300,u0
LYY LITNT))
645100,00
64550y, 40
64590y ,09
H46300,00
LELY LTV AT ]
~aTi0y, 00
&47509,00
HUuTY00 ,uh
hansng un
G4RI0Y 00
640y, un
64910u,00
hal {0y .60
HUREO0, 40
647900 .00
6T 509,00
LRSI
46100, 00
LTS IURT
A4SY00, L0
bub5090 ,00
6HdS 100,00
6bud oy 00
644300, 00
6alyhy un

Bebuau un
Ac6budu ub
#26000,00

Bt u0

R26L00 .00
R2AU00,00
Rehu0ou uo
fichutu vy
A6V, u0
R2h00y,00
Behudu, u0
Hehuly  un
A26HYOU , uy0
LP-LY DIVIRTY)]
AZ2HuNg 00
ReS4%0u ,un
Re25500 ,v0
H2%%0u . un
n2SS00,00
AZSHOL, U0
P2SH0U . U0
RESH04G 00
A25%080,v0
RISHQU uD
A2S50u ., u0
125500, 00
R25900,00
HESH00,00
B25500,90
HeSH0u,v0
HZS%0u,. 00
AZ8%00,00
A2S5udu, v0
ReSuliu, vl
R2%0Ny, 00
LPA YN
BeSu0U, 00
A¢Su0u, vl

AZSUNL, 00

R2Su0y, u0
PE500u, 90
A2Suu, 0
AZSylu, 00
#HeSuou, v
R2S5u0y 00
ReKun0,00
A24500,00
Retthouw o0
R2ASNY w0
Reas00,00
heitsng ub
R2a500,00
R2H500 0t
ARghbou vl
Bensno,u
R2AS0U uh)
(X4 TUINTI
205004y y0
AsA4GNy 0
824590 0

222 Hz.
Real

29,04
124,51
120,47
121 .46
121.91
126,56
126.53
121.¢25
128,.¢9
124,24
124, ,2FR
124,49
129.0%
171,04
122.14
1o .40
1te.9%
132.50
129,51
129.64
124,53
124,87
120,40
120,30
120,41

124.3%

122,38
124,483
170,48
f3u./2
t31.00
124,02
112.50
11o,.32
176,456
179.4%6
124,24
12a,.41
121.¢%
123.¢0
12u.2?
tiv.n
1°L.s0
19 L)
121438
124.¢8
W1, e?
1Y, 85
13ou.a0
114,20
7.9
ey
1V/.048
112,99
1o.it
My, el
tio.51
IR PRt
1,51
tlo.fi4

222 Hz. 444 Hz.
Imaginary Real
1.433 135,44
16.4% 138,32
tv.07 133,02
.64 135.03
2.h5 131.9%
11.36 141,48
f.21 1v5,62
9.07 135.13
tv.20 138,30
12. 581 149,43
th.en 14¢.56
6. 09 134,09
2.15 135,19
=5.46 116,22
=43.16 1S, 07
-13.97 107,63
-12.v3 11166
13.69 145,19
to.4% 1he 4%
1.33% REITT
lo.2n 140,43
T Y.20 130,18
v, 32 138,82
6.9h 133,02
Y.2R 135,44
tu.cn 14v,.43
7.0n 130,20
1.24 136,31
8.¢5 130.22
b.34 130,24
9.5 138,58
2. 132,02
=5.63% 112,09
2.6 12¢.,42
t1.36 103 65
v.ut 140,45
12,31 141,49
Holb 136,48
9,07 J3b.18
12.217 136,16
9,03 135.00
to.vl 13¢.99
b,04 135,01
a.bh 121.72
5.96 135,14
11.¢29 130,51
1.95 135.13
404 133,02
0.6 120,29
2458 121.32
13.10 136,15
Ju,ul 132.98
5.19 125,57
7.70: 120,062
7.63% 126.63
.95 131.9%
4,80 131.96
L) 124,54
A H0 127.72
-0,4R 12v0. 81

444 Rz,
Imaginary

-9,00
-5.719
-10,07
-t 10
9,01

.67
=9.vul
-4./4
-1.54
-u,47
~b,46
=113
-20,70
-51.a1
-h2,u6
-42,10
«3b.16
-10,02
-6,85
-12,117
-0.47
“2.061
~4,73
-10,07
-b.bt7
-0.47
-1.93
-3.67
-12.19
-15.38
-lb.5%6
-24,47
-29,31
-19.69
~1.90
-6.85

V.60
-2.061
=1.5%%

2.71
=q4,15
-2.63%
-1.94
-14.29
-/.94
=-3,617
-4.81
-10,07
~tg.0ft
-11.19

4,03
“u,50
-9.04
-5.84
-1.97
=7.95
-11.14
-1b.49
~14,35
-2Z.09

888 Hz.
Real

124,15
133,62
127.20
122.90
121,75
1a4,57
127.¢0
135,88
143,590
10,82
144,97
125.05
110,75

b, IS

75,17

69,30

78.20
135,85
135,80
135,92
183,45
141,30
133.62
127.2?
141,27
141,35
134,72
139,15
130,35
126,05
121,57
104,30

86,95
110,02
134,57
135,65
146,80
137,05

401,35,

146 .92
135,97
137.00
128,27
122,710
132,45
185,45
135.87
124,90
109,67
tio, 88
144,78
136,00
1?5.10
135,70
126.12
133.65%
125,85
112,97
119,40
99,175

888 Hz.
Imaginary

-24,44
=~24.67
-32.08
=31.94
-15.18
-24.93
-32.00
-30v.10
-24.90
=20.68
-24,93
~31.99
-45.6%
-60.12
-69,53
=Tv.486
-57.76
~30.10
-32,24
-37.57
-27.05
~27.00
-35.27
-30.97
-28.07
=24.85
~32.22
26,95
-35.34
=-35,24
-42.66
-45,u48
-S6.02
~42.41
“38.67
-32.19
~21.175
-24.15
-24,85
-16.38
-24.77
-26.490

=32.07.

~4u.%4
-37.5%4
-21.09
-29.02
~38.44
-45.61
-35.0)
=1/.40
-23.65
-29.84
-30.04
~32.02
~32.19
-37.34
-42.46
-85, 08
~S56.12

1777 Hz.

Real

105.70
113,96
.59
B6.22
89,47
11d.96
9,32
105.10
1rz.21
13151
121.26
97.55
14,21
34,03
19.63

6,99 -

268.19
102,30
103,56

S58.82
114,514
114.65
10u. /1

89,25
100,93

1.1

94,56
100,38
92.44
93.72
#3.48

68,39

35.¢8
79.60

94,34

101,29
132.35
t112.49
118,05

132.7|_ '

106.38

108,50

95.062
RO,00
90,05

1o.g2°

1001.55

84.29 -

65.33
80,77
129.59
114,02

94.56 .
100.3%

94,90

99,07 .

8/.47
714.68
77.70
46,45

1777 He,
Imaginary

-44,53
~52.39
~70.69
=64.5%2
~63.07
~63.14
=66.93
~69.00
~h3.4%
~56.95
«56.66
-54.63
-53.08
=48. 16
=52.24
=53.78
=86.74
~Q/.49
-6¢.537
=79.44
-71.78

“69.66 -

~70.84
~66.86
-b1.65
61,02
6722
-65.89
-67.07
-63.9¢
~67.56
60,10
~61.080
-63.79
-70.40
-62.3%
“60.20
. =64.21
-66.69
-54.90
-45.89
-6b.04
~67.29
-76.89
-77.61
-75.61
~74.09
-77.18
-73.75
-66.28
-56,80
-63.22
-67.22
-76.14a
-17.90
-79.25
~77.40
=14541
-79.93

-69.27

3555 Hz.
Real

67,48
50,90
17,53
21,09
19.31
Q6,43
24,50
26,99
Q4,30
61,96
63.49
50,53
35,35
11,01

-8.9S

=11.05
0,73
64,860
39.83
5.94
24,32
32.53
21,99
22.70
- 21.70
50.90
24,143
21.1
10,93
20,03
14,85
2.1
-8,72
5.03
35.37
36,94
62.15
al.62
a1.99
68,03
34,06
31.45
25.91
-3.5%
5.93
22.53
17.89
0.04
=10,14
9.13
66,18
40,55
24,13
8.26
1.30
0.23
-q,41
=1.63
-14,58
-20,85

3555 Hz.
Imaginary

-77,22
-90.96
93,12
-71.71
-69.21
-84.72
-72.24
-89,.19
-917.517
-1035,80
-101.84
~79.90
-52.08
-29.43
-18.38
-20.117
-28.72
~13.47
-~91,.13
«96.70
-105.25
-102.21
-86.16
-75.28
-84.91
-90,96
-86.52
-98. 11
-86,52
-84,74
~To.11
~63.16
-39,26
-69.04
-85.08
+ -83.48
-109,33
-100.42
-111.49
-107.01
-95.97
-95,.43
-75.81
-74,22
-85.49
-96.15
=90.98
-79.21
-61.02
-64,22
-101,30
-100.25
~86.52
-102.58
~104,73
=1064.55
-92,18
-19.04
-87.79
-86,04
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1 5Y

Line

MITETTTETETITEIT D

)

B - -1

SoOL LSO o2

-
R

[ XU
10
0

X-position Y-position

63500, un
642900, .60
&43500,00
643700 .00
LI
ha s 0y, 00
ITTL I

6ah50u, 0

6576y 00
KdALOD U0
SRS OH oh
tU6yhy 00
baTs0u uit
H47/0u,00
Haniog, ub
L LY IO
&ul]u, ub
6u7iny 00
HahUOU, G0
hahboy,u0
LX LY R TIT
&45 /00 ub
645400, 00
64Yug0y 00
hunhne o0
64010000
[ U RY LTI
h43300,00
be?2900,00
Ha o ub
Hid3509 , 00
halvhy, 0
bUdN by, u0

19-68a100,00

0
10
10
1o
10
10
10
10
10

6dS )1 00,00
buhs0u vl
hUS90y, b0
bt SN0, U
L CY ANt
HaTpou ,u0
647500 00
BATY0G w0
LU LS LT

RAedhNu, 00
LY VDRI ]
Agqudu, v

Helulu, vl
Aoy 0u, Ul

Agauiy, vl
Aedglo, ub
Byt  ud
HoRuiG, 00
Reliyhy 00t
Refudu, v
Belybu, D
henau 00
Agauly,uf
Hehytb 00
K23y, u
R23500,00
Hedsdu, o0
RcibDu, ub
R2T4500 00
He3n0u .00
He3hu, 00
V-2 SV TTNITH)
H2E500 00
Hegsou v
Hels a6, 00
AL3S00, 00
He3h0u, ub
Ais0u .00
PATTLITIN T
PR YTILETIY ]
A2 uNU, uB)
A23uliv, u0
Ré3ydu, uf
Heludy ud
B2l N0, u
fAedoto, un
He3ulu, ub
n23ebu, 00
HeJuby ul
Holubuy, o0
Helonu 0o
HeJubu ub

222 Wz’

.Real

ilo. 06
124,91
2.0l
124,20
128, 85
119,01
o5}
12vu.¢0
121.uh
(LS
1s.063
17,93
115,08
bla un
119,09
17.44
12103
1,93
Wo, 17
/. in
[N A
io.ul
Mo, 92
115,24
plo.ent
i, el
ot
1o.v3
1o,09
171,00
R
1tu. et
ith.u7
Lha i
thi.ng
119, ul
Vo, 98
v, v
[§ R
119,.u%
iy, 04
1. 81
131.5%

.222 Nz,

tmaginary
b,.bh

0.6
21 .62
13,55
13,52
1s.44
=d.55

1Y
la, 2k

1.1

1.74
LIPS 1)
u.82
Y, 06
th.u?

Yot
e 19
Ih,.e2

7.45%

7.47
1.8l
1c.u6

A4 R

3.03
2.59
5,19
/.03
18.u6
14,09
14,20

C=uLAh

4.0
{o/R
Y.b6
ts.04
ts.14

12,02

Y
¢.59

1e.10

18,57
4.080
Vvi.al

444 Hz.

Real
35,02

135,01
180,87
the 43
a4y .a7
140,49
123,48
132,99
136,26

132.49

13u.8bh
13¢.94
124, ub
125.53
134,03
136,15
1%6.15
136,12
189,i9
129,19
130.84
132,95
135,07
124,51
122,40
127.08
125.57
139,10
136G, 84
135.11)
122.410
124,49
125%.%S
124,47
132.9%
136,13
132.96
124,49
122,39
135,10
136,25
27,10
113,67

EEER T
~ju,u7
-o,088
15,93
“1.53
3.19

5.19°
-1y,02
-2.63
8,04
-2.u3
=157
9.08
1.59
0,51
2. /0
3.717
5.490
1,22
“1.58
~u.51
5.75%
5,48
84,02
-4Y.04
-14,47
-4,78
~7.98
1.604
1.2
-y, 49
-16.50
~4,79
~4./8
u.o3
S5.4R8
9,99
4,02
4. 19
~1i.18
l.60
11.23
-9.ul
“l.h?

888 iz,
Real
175,87
134,05
lho 24
146,064
150,00
147 .00
110,93
143,35
t4s.48
135,97
137,05
144 .98
131,08
132,88
141,45
145,68
144,90
139,06
136,03
130.04
139,45
144,90
146,13
127,33
116,40
132,45
131,47
1378
133,498
44,72
118,40
128,40
130,55
134,05
140,93
1Su. 30
141,55
129,48
118,93
144 .37
152,593
126.12
146,47,

488 2.

-4z,

~312,19
=17.91%
-28.20
=22.90
«25,00
=34.11
-24,8%
-b,.48
-24,172
-24,15%
-7.713
~16,.02
«19,27
~20.5%
=15.28
=10.9%
~5.4%
~22.,57
-20.42°
-14,05
«16,95
-11.03
~206,67
~40.44
=317.54
-33,22
“21.52
-18.22
-lb.48
-49.44
-26.69
~26.74
“15.00
-9,88
=10.0%
~16.2%
-24,52
=35.06
-23.1717
-6.83
-3e.02
-22.83%

Imaginary
g7h .

1777 Hz.
Real
12.06
Ad,. 19
150.2%
118,061
128,16
118.24
66,39
113,59
136.67
106,58
111,32
141.08
114,19
113,54
116,65
132.02
135,63
13%.78
115,45
115,66
122,77
139,44
129,60
%% ,08
80,19
90,44
90,94
116,99
106,177
121.60
11,22

103,19

105,53
123.74
143,76
140.36
124,30
100,52

Ag.09
115,93
147,04

97.96
120.75

5177 Hz.
i R
~66.79
~63.56
~74.19
~74,.84
«79.5%0
-75.83
-69.,58
-59.43
~b5.89
=71.56
-4j.01
~45.10
-54.66
«55.93
-49.52
~43.37
-41.2%
-57.98
«54.80
-49.23
~50.03
-53.62
46,00
74,77
-Ro.80
~73.37
«bb.062
44,60
~bl.60
~71.57
~65.60
-62.64
~45.76
=-49.25
=52.22
-53.26
-58.013
=67.34
~b66455
=54.85
~64.25
=458.35

3555 Mz.

Real -
~l8.4b
39.64
17,13
33.06
St1.68
2%.92
1.406
34,66
449,28
31.45
40,20
89,61
61,48
54,29
S4.64
77.43
93.89
bbb, b0
53,04
51.19
62,14
81.94
78,02
13.00
-10.67
8.25
d.01
50,01
75.51
74,45
14,95
40,72
49,29
75,87
81.77
719,63
71.41
s1.18
16,63
490,19
860.23
41 .44
51.43

3555 Mz.
L
-6%.99
-1tl.62
-99,00
=-99_88
-89,01%
~57.45
-89.37
~112.72
-88.83
-108.99
-96,29
-171.22
«90,.43%
-88,.28
-87.174
-83.40
-95.177
-91,32
-A5.¢1
-89,53
~96.12
«106.47
-70.47
-64.2%
~82.78
«~R0.64
-96,.32
-715.25
-94.88
-68.32
-85.97
“B7.40
~86,31
-103.79
-103.44
-86.67
~72.41
-65.47
-089.18

110,03

-81.69
-87.75
i


http://P23.iOu.uo

