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PROLOGUE

The present document summarizes the second phase of a continuing study

of the Jovian atmosphere and Galilean satellites. Study I reported the data from

five eclipses which were observed during 1971 with the 200-inch telescope and

multichannel spectrometer (Greene, Shorthill and Despain, 1971a). In 1972,

the Cassegrain image tube specrrograph was employed in an effort to obtain

a spectrum of a Galilean satellite when illuminated only by refracted light.

(At this time during the eclipse, the satellite has been darkened some 8 stellar

magnitudes, being within the geometric umbra and at m = 14 + 1, and the light

illuminating the satellite has passed tangentially by Jupiter through more than

1000 km-atm of hL).These spectroscopic observations, although unsuccessful

due to weather, are instructive for future work and hence have been documented

in the present volume. Additional observations were made with the multichannel

spectrometer and its new, computerized data system. This document also records the

unprocessed data obtained during two eclipses using this equipment.

In a companion volume to the present one (Boeing Document D180-15151-2)

we present analogous unprocessed multichannel spectrometer data from an eclipse

disappearance of Callisto on August 11, 1972 and an eclipse reappearance of

Callisto on August 28, 1972. These data should enabje a significant study of the

aerosol content of the Jovian atmosphere at the extreme South Polar region.

Study III will be initiated shortly after the present volume is completed and

will comprise the first detailed interpretation of the eclipse data.
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JOVIAN SATELLITE ECLIPSE STUDY II,

1972 ECLIPSE DATA

PART ONE — DESCRIPTION OF OBSERVATIONS

I. INTRODUCTION

The purpose of this volume is to document the Jovian satellite eclipse

observations performed on April 6, May 8, and May 13, 1972 with the 200-

inch Hale Telescope. No data interpretation is attempted in this report. The

sole objective is to record the details of the observational procedure and the

unprocessed data obtained.

The promise inherent in satellite eclipse observations has been outlined

elsewhere (Price, 1970; Greene, Shorthill and Despain, 1971a; Greene, Shorthill

and Despain, 1971b). The authors feel that the observations performed in 1972

give excellent prospect of fulfilling this promise. Except for the April 6 observations,

the 1972 data were obtained under fair to excellent weather conditions with the

best of equipment. Analysis of the data contained in the present document and

its companion volume (Boeing Document D180-15151-2) will proceed under

Phase III of the ongoing eclipse program.

The present document consists of an explanatory Part (Part One) and the

numerical multichannel spectrometer data (Part Two). The former is further

subdivided according to the instrumentation employed in making the several

observations.



II. EURQPA DISAPPEARANCE, APRIL 6, 1972

Effort was made to observe the spectrum of Europe when illuminated only

by refracted light. This light, having passed tangential I y through the atmosphere

of Jupiter, has passed through up to 1200 km-atm of r^, as compared with nominally

twice times 85 km-atm for a normal incidence, down-and-back, reflected ray, and

should contain greatly enhanced Jovian spectral features. In order to achieve the

objective the Cassegrain image tube spectrograph and 200-inch Hale telescope were

employed. Calculations made prior to the observation indicated that the refractive

tail portion of the light curve would begin at ~11 36m U.T., at which time

m ~ 12.5, and remain for approximately four minutes. At ~11 40m U.T. it was

estimated that m would be ~15.5.

Several focus plates and two trial exposures of Triton (m ~-13.5) were made.

Table 1 lists pertinent information on the three plates which had potential scientific

interest. Unfortunately the entire second half of the night was plagued with broken

clouds. As a result the exposure times are not trustworthy and the spectra obtained

are contaminated with scattered light to the extent indicated by the adjacent sky

spectra. This light resulted primarily from the clouds which scattered light from

Neptune or Jupiter and the moon into the line of sight to the object.

Spectra of two of the plates are shown in figure 1. The photograph of the

"Europe" spectrogram shown in figure 1 was highly dodged to bring out the features

over the entire length of the spectrum. Density tracings of the "Europe" spectro-

gram are shown in figure 2. Plate 3651, the spectra of Europe, is seen to be a

complete loss.

Only one exposure was feasible. To change plates, at the time of the

observations in April, it was necessary to bring the telescope to locol verticol.



This time requirement made it impossible to obtain more than one exposure during the

critical four minute period. Since April, 1972 a film magazine has been added to

the spectrograph and the time loss between exposures has consequently been greatly

reduced.

The most important conclusion inherent in the figures is that no statistically

significant spectral feature is evident in the spectrum of "Europa" which is not also

evident in the adjacent sky spectra. Comparison of the "Europa" and Triton

spectra in figure 1 shows that the increased exposure time given the "Europa" spectrum

should have been compensated by the increased widening. The gross over exposure

of the "Europa" plate (not evident in figure 1 because of the dodging employed

in making the figure) is due to a difference in the clouds rather than due to the four-

times-increased exposure time. At the critical time, during the refractive tail portion

of the eclipse, the cloud overcast in the line of sight was so great that only a spectrum

of scattered Jupiter and moon light was obtained. We also conclude that the adverse

weather eliminated the possibility of making any new judgment about the potential

of the technique.



TABLE 1 SPECTROGRAMS OBTAINED APRIL 6, 1972

Plate (Cass. 1. T. Spectrograph)

Object

Shown In fig. 1 '

Purpose of Plate

Exposure time (min)
o

Dispersion (A/mm)

Comparison arc (sec) He
Ne

Widened

Slit

Grating and Tilt

Camera focus

Emulsion

Filter

Base

Object H.A. end

Nominal Eclipse Time

3649

Triton

Yes

Exposure
calibration

1

180

10
2

Yes, 2/7

10/80

35/33° 00'

890/245

llaO

GG13

90°

E Ih31m

3650

Triton

No

Exposure
calibration

2

180

10
2

No

10/80

35/33°00'

890/245

llaO

GG13

90°

Elh llm

3651

Europa

Yes

Eclipse
observation

4

180

6
1

Yes

10/80

35/34°00'

890/245

llaO

GG13

0°

E lh 42m

Hh34mU.T



1
H

I1
O

N

"E
U

R
O

P
A

"
(I

N
 F

A
C

T
 C

LO
U

D
S

I

F
ig
u
n

 
1

 
. 

S
P

E
C

TR
A

 O
F

 T
R

IT
O

N
 A

N
D

 M
O

O
N

 IL
L
U

M
IN

A
T
E

D
 C

LO
U

D
S

 C
O

V
E

R
IN

G
 E

U
R

O
P

A
 A

T
 T

IM
E

 O
F

 E
C

LI
P

S
E





III. BUROPA AND GANYMEDE ECLIPSES, May 8 and 13, 1972

The second and third observations in 1972 were performed with the multichannel

spectrometer. Table 2 summarizes several general data characterizing the two

observations.

TABLE 2 MULTICHANNEL SPECTROMETER OBSERVATIONS

Satellite

Time

Entrance Aperture

Integration Time

Telescope Aperture

Calibration Star

May 8, 1972

Europa Ingress

Ilh13m U.T.

14.05 arc-sec

2.016 sec

200-inches
entire time

HD 140283, before
and after

May 13, 1972

Ganymede Ingress

9h21mU.T.

6.94 arc-sec

2.016 sec

~ 90-inches,
data 1-440
200-inches, data
441-1355

HD 140283 before
and after

Detailed description of the multichannel spectrometer may be found elsewhere

(Oke, 1969; Greene, Shorthill and Despain, 1971a). Data is obtained through two

apertures separated by 40 arc-sec in the telescope focal plane. One may be called

the "object" aperture and includes counts from the object plus the foreground and

background sky. The other, the "sky aperture", detects counts from the sky only,

40 arc-sec removed from the object. In the present context care must be exercised



to take into account both the "balance factor", a measure of the inherent

sensitivity difference between the two apertures, and the non-uniform sky background

in the vicinity of Jupiter if the "sky" data is to be used to correct the "object" data.

Both "object" and "sky" data is included in subsequent data tabulations. Effort was

made to make the mean separation between each aperture and the center of Jupiter

approximately equal during the eclipse observation. At any instant of time this

condition cannot be assumed however.

The bandpasses employed in the 1972 observations are shown in Table 3. Table 4

gives the standard star observations for absolute calibration purposes. Tables 5 and 6

in Part Two of this volume list the actual object and sky counts versus local sidereal

time at Mt. Palomar. The given LST is the time when the integration stopped.

Some caution should be exercised in interpreting the data for channels 18-24,

inclusive, for the May 8 eclipse event. This observation in its entirety was performed

with the full 200-inch telescope aperture in contrast to the May 13th observation which

was performed using the technique employed in 1971. This latter technique utilizes

the telescope dust cover as an entrance aperture to reduce the effective primary

mirror diameter to approximately 90 inches. (The central observation remains constant).

This reduces the PM tube count rates. When the satellite brightness had fallen several

stellar magnitudes, as the eclipse progressed, the mirror was opened to full aperture.

Tubes 18-24, being FW 130's, are especially susceptible to high count rates. However,

the count rate at which the tubes temporarily gain a high background is not well

defined. Thus the entire observation was run May 8 at 200-inch as an experiment.

A significant simplification in the data manipulation is accomplished by using

only one telescope aperture.

8



TABLE 3 BANDPASSES EMPLOYED IN 1972

CHANNEL BANDPASS (X)

2* 3160 3320

3 3320 3480
4 3480 3640

5 3640 3800

6 3800 3874

7 , 4034 4120

8 4120 4280

9 4280 4440

1Q 4440 4600

1] 4600 4760

12 4760 4920

13 4920 5080

14 5080 5240

15 5240 5400

16 5500 5560

17 5600 5720

18 5640 6000

19 6290 6360

20 6400 6440

21 6800 6900
22 7130 7400

23 7440 7550

24 7920 8035

25 8160 8360

26 8520 8880

27 9080 9150

28 9240 9280

29 9600 9960

30 9960 10320

31 10320 10680

32 10680

*Channel 1 not in use



TABLE 4a STANDARD STAR OBSERVATIONS, MAYS, 1972

(Calibration prior to eclipse observation)

Star:
Integration Time:
Spectrometer Aperture:
Telescope Aperture:

HD 140283
10.024 sec
14.05 arc-sec
200 inches

L.S.T. at end of
observation:

Channel

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

18:06:20.3

Aperture A

47
136
128
99
75
170
242
394
462
562
504
748
496
902
218
579
654
171
146
202
862
273
477
56
169
29
13
460
767
365
19

Aperture B^

23391
81878
83908
120202
88180
213587
368685
524417
503784
668609
820637
865336
237306
1120417
130900
676673
876510
211686
182314
195658
879347
220395
233539
42680
62219
18096
5758
78454
71997
47669

135

18:08:22.4
2

Aperture A

19812
66318
71754
98191
71834
173885
257460
389047
427673
543655
607575
693121
229942
880351
144416
550563
863032
179084
171651
202094
755556
225814
214994
35833
64550
18852
5810
78019
72634
47465
1053

Aperture B

54
154
113
163
74
221
350
514
528
642
707
877
488
1034
208
666
617
185
151
181
966
263
549
71
169
26
9

420
772
300
2

1. Sky
2. Object

10



TABLE 4b STANDARD STAR OBSERVATIONS, MAYS, 1972

(Calibration after the eclipse observation)

Star:
Integration Time:
Spectrometer Aperture:
Telescope Aperture:

HD 140283
10.024 sec
14.05 arc-sec
200 inches

L.S.T. at end of
observation:

Channel

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

19:04:45.6 19:05:44.6

Aperture A

95
472
480
514
282
846
1174
1633
1849
2197
2099
2313
934
2067
341
1076
1273
330
286
433
1864
536
783
112
236
30
16
482
980
469
11

2
Aperture B

13641
54512
58917
89614
67791
176280
303542
454665
432830
583193
726415
776471
211069
1023545
119258
612666
776971
193520
167507
181129
837381
209742
225194
42413
59503
16884
5546
76291
70336
46791

147

2
Aperture A

12887
47711
54809
76845
58169
146219
221559
340615
383727
492019
553147
637409
210709
809632
134654
504630
794615
169414
160957
196287
728529
219161
208781
35855
62752
17952
5564
77032
71459
46742
1081

Aperture B

119
632
636
783
422
1210
1875
2662
2662
3110
3283
3135
949
2827
387
1294
1388
335
314
412
2320
519
878
161
227
38
12

537
982
493
4

1. Sky
2. Object

11



TABLE 4c STANDARD STAR OBSERVATIONS, MAY 13,1972

(Calibration prior to eclipse observation)

Star:
Integration Time:
Spectrometer Aperture:
Telescope Aperture:

HD 140283
10.024 sec
6.94 arc-sec
~ 90-inches
(exactly as used on first part
of eclipse)

L.S.T. at end of
observation:

Channel

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

16:19:33.9 16:20:28.6

Aperture A

1923
5410
6444
8141
6675
9491
17124
25715
31510
39172
40997
"45925
14227
53018
8037
36162
48445
11196
9530
12372
44046
13684
11451
2127
3840
1046
341
4588
4404
3105
41

Aperture B

4
18
6
9
2
9
8
10
25
23
51
52
35
46
11
24
38
26
29
11
44
34
52
5
7
3
1
14
19
10
7

1
Aperture A

9
8
6
17
5
4
14
29
27
16
102
34
30
24
40
21
18
24
23
21
26
30
58
2
3 •
1
0
20
13
8
4

2
Aperture B

2142
6303
7754
9495
8009
11760
24388
36170
38524
45968
53158
56927
13069
70989
8393
46914
55297
13208
11577
12296
56337
13263
13991
2679
4173
1088
381
4979
4592
2996

10

1. Sky
2. Object

12



TABLE 4d STANDARD STAR OBSERVATIONS, MAY 13, 1972

(Calibration after the eclipse observation)

Star:
Integration Time:
Spectrometer Aperture:
Telescope Aperture:

HD 140283
10.024 sec
6.94 arc-sec
200-inches

L.S.T. of end of
observation:

Channel

17:52:33.4 17:53:56.7

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Aperture A

8
29
28
36
27
40
75
152
169
148
119
233
399
282
125
201
139
45
51
42
180
81
113
22
39
7
5
87
157
86
3

2
Aperture B

20865
75889
90969
131843
108768
164508
338327
517918
537906
698372
840311
872374
243276
1075531
130331
707094
802393
210011
175165
200414
884235
220750
211801
42832
63093
17598
5728
82230
78688
51359
208

9
Aperture A

18457
64664
77425

109477
88171

138457
248110
399100
464137
589715
639517
731343
237571
893526
144911
585226
778417
165298
159483
205414
751634
218948
195054
34754
64244
17992
5707

82199
80330
50332

1456

Aperture B

20
24
24
35
30
37
62

170
173
153
113
184
359
254
106
147
135
57
47
74

217
79

123
39
40
8
6

117
151
99

1

1. Sky
2. Object

13



IV. EPILOGUE

The present document summarizes the eclipse study at an appropriate point.

It is, nevertheless, an interim point. The major data analysis and interpretation tasks

lie ahead. In connection with the 1972 data the first step will be removal of scattered

light from the object data so as to generate curves of satellite darkening versus time.

Existing computer codes for generating theoretical light curves must be modified to

incorporate realistic numerical models of the Jovian atmosphere. To date only

exponential atmospheres have been used. The codes must be modified to handle

altitude dependent aerosol distributions. Improvements over the simple assumption

of coplanar, zero ellipticity, satellite orbits will need to be included, especially to

interpret the August, 1972 observations of the J IV South Polar eclipses. In addition

some form of satellite limb darkening must also be included.

When the theoretical machinery is complete the exciting task will have just

begun. Then will come the time to adjust parameters in fitting theory to observation.

And finally, new insight into Jupiter's atmosphere will begin to emerge, if the promise

of a wealth of information, which the data seems to hold, comes true.

14
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Ô
o,

co ^ ^
O Ooo uj

LU -̂  cO
z o
<o
I rg >

^o*
- a > 0 » O O » O O C O O » C > O O O O O O x O O ' O O ' C O { T 1 : 0 > C O ^ C O C O C o e o O » 0 > a > e o c O O » « > O '

o o
<NJ 01

UJ -

Z
<
r

<i^
X"iO O

CD
O

< o
x o

.
CD
O

ou
OUJ

JCOT
uj m co
Z O
z i

o.
_l
u

O u
•tiu

J-O"^
at m CD
z o
<o
x e o >
o -41 *

<
o

2

Oe

si

< t-
oo

-Ul f̂  CO
Z O

Oo
Wlw

J r^ •>
UJ (A CO
Z O

^ o
'

3

113



u.
O

Z
< o

m co CM h- t*

oo
(MUJ

_j ^ ^
UJ ^ CD
z O

r
o

2 O

< o

O ai
jasn
uj m to
z o
< o
X <* >
O * i£

uj m ffl
2 O

< O
X cov

< H-
oo

LU m cc
2 0

< o
X f X I >

oo
" M U J

.
1
o fMOm

X -
o -H

8 « f
l/>

114



o o
CO UJ

-J <M *» e o o a » a » o » o o o o ^ o o o - * o o o o o o o o o o o o o o o o > o o o o i ' o o o - * o

X
o *

r- <c K
oo

uu **• <n
Z O

X
U

m < t-
OO
co iu

u; m co
z o

f*> OO

O c/t

115



•t

o
o u
G O U J

"

z o
< o
x oj >

I

I
o

I o >
U

<o

o oco uj

iu m £z o
<o

116



< H-
o o
oouj

CD • M » ^ *

<o
X rsj >•

CD
K < h-

i o u

u; <^ d>
wi Z O

ai < •*
z I rn >
z o o ̂

z o
< O
x o >

in < K
ou

<o
x •*
O j>

z a
z i
< O
x « >
U *^ ̂

fO VI

m < H1

o u

as
O

3; eg >
U ffl 5^m u*

UJ fO (fi
Z O

O

117



O

•O

ft CO O •& ~* O

-J CM "} 0»
uj <t CD ^
2 O
Z \
< O Oir

ou
MUJ^ i «H n

UJ 't CO
Z O

o a o o —

X
O

Z O

<i O
x o >

at m m
Z O-
Z I
< o
X *>
O o ^

r*> t/j

oo ^^oeooj (^m
uj m CD
Z O
Z I
< O

z o
Z I

in

118



m to < *- t»o
o o « o m O ' - * u ^ m ^ r M f k » ^ N ^ c o e o t r r M ^ M i O t n o a o < O O f n O f n c D ^ o o m

u. GO uj s o a j f - o ^ f N j O ' * ( 7 > r - ^ a o O N O f * i - t ( 7 ' a * m s O i r > a D O ^ ^ h - cr o rom--no —
o «j A* ̂  o^

UJ ^ <& (Si^*
t^ Z O

00
fw rf K r^h>o«N--<<^<-)^

I oo ^ m ^ o j ^ < f ^ ^

UJ ^ 00
o

X
(J

(

< -J-

^ u < - ^ ^ ( N ^ f n
r- uj m r s i r n r < > o r ^

r« to

fO 03

°

~' ^o h- in tn ro

< O

Z O

<o

uj m CD
Z O

<
uja:



u.
o

ou
CD tu

CD
O

« o
X <N

z
z

uj <f eo
Z O
< •&
xm>.
o o ̂

LU m (D
z o
«to

O O
O UJ

J O O T
uj jn co
z O

<t o
^

uj m tn
z o
< o

z o
< o

_

UJ -ro co
z c
< o
X o v

120



_
O

bo '* <n in » AI -O K inirt <M 4) *
CDUJ omo>4>O'^u l^f> ' f*>^oo^

IIM

ui 10 a
z o

I o >•
^J40^

in </t

m« h-
oo
OUl

ui m e
z oz t
•« o
04' *

<t v>

ou
03 01 - j -^ooo-oooo — o •"

z O

'
I INI > (^ — -«

tu ffl 03
Z O

121



*Ito

2
a.

OS

I

<r o
^

o

— o>oo--o

in «»-
ou
oui

-I tot

.<o ^ -< ^ in o> a o>

ou
00 |U

vu m a>
• z O
z i
< o

.3: «vi>-
u m >£

m i/i

ro <>-
00
IMIU

'V -of- mN_<

z i
< o

122



co < K <o co o» -r
O O " ^ ( r t f O ( T * <a>uj o m c o ^

IU •? 00
Z O
2 I

UJ st CO
z O

<o
IO
l_) CO

< »-
ou

_
UJ m (O
Z O
Z I

OO
<?ui

tu ffl as
z o
z I
<ro

1 (O
O

o M
OtO

121



O
o

uJ •$• CD
z o
Z I

f ^ aD
O

<r
x

«o
x o >

LU m CD

oo
^ UJ

Z C
Z I
<o
x«o>-
(J ̂  ^

-at ro co
-Z O
<o

Z

X
o

122



o o
oo iu

-J C*J ~>
LLJ *f <o
2 O
Z I

S
O.

r- -t t-
t O o

pg rsiuj

Z O

< *

X
o

z O
<[ O

LU (** *D
Z O

< OT eo >

n -a t-
oo
CD uj

_l 4- ->
UJ ro eo
z o

_; UJ X
< O *-
O ** ̂

123



u.
a

co < t-
o o
com

-J*xj"»
•UJ -t Oi
Z O

< o
X rxi >
o -* *

-^ to

I
(M

- < h-
O o
fNtUJ

uj m CD
Z O
<o
i o >•
O 00 S£

to < t-
O O
ouj

UJ I** O3
H O
Z I

O U
eouj

-I «»• -5
uj m CD
z a
<o

,

Z O

<O

trt in u^in

< a «



oo < K
oo

UJ •* CD
Z O
Z I

CO

I

</>

at
3j
Z
r

-I eo 1
uj rrt co
z o

x o >
o co ̂

in < H-
oo
o LJJ

-j eo T
LU m co
3 D
z j. •
< o

oo
^ uj

UJ CO CD
Z O

<o
X co

125



•t

u.
o

Z Q
Z I

l *M<^f \ j rM«M*\ jp j f \ i

T
O

01 •*• tO
Z O
Z I
< *X « >•
o o «

-t </>

CD
O

oo fM(\j^
ouj

_i to -7
LU m co

o u
•tui

-J O ^5

*t o
3: co >-

<O UJ
j * "^
UJ ro to
n O
z i

ou

-ai *n CD
z o
z t

<S£u- u
O trt • f- r- f- N. r- f- r-1

126



CO «T >-
O O
OQ '"

_l IM •»
UJ ^ tO
Z O
Z I
< o. riM >
o — *:

LU <t ffi

1,°
< •*
I re >•
u o ^

j'eo "^
at r^ A
Z O
3 o
i o >-
o oo ̂

in < i-
ooo uj

-J eo ->
UJ m co
Z O
z I

z O
Z I
< O

rn « H-
o u
eo uj

-»* -9
uj m co
z o
Z I

oo

uj en OD
z o

k in IA'IA m tn irt IA u^ <.
127



o o
ao ui

J N ^
UJ *f tO

z o
< o

00

I

z o o ̂

O IW
I CO ">I m »

^ >•
j -O >C

-I ̂ 0

z



f* co < t- -*
ou eo

u. a, aj tfN
UJ •» 03

r- z c
i

CO

I

I °i >• tn «sr<+ h- _ _ _ . . . . . . _
o^if co^N«ooo«>O '^ i \ / ^ f f i ^<vmis»p-mrn r im iV fw»- ( * i f s jmynmrw^^*oOo*oo<v -Nrg

ift/> r \ j fN | f \ i r ^ r t r^ fN j rh f^ f^ f f t f f t i ^ f f t ( ^ i f ^ ro tom(* i f * i ( *Vf * ) ( ' ) rn (^c f t^ f^ f *^ fOr« l i f« ( *»r» jP«fO(^ i * t f ^

UJ **" «0
2 0
Z I

ITS < f.
oo
oui

j « i
ui m eo
z o
<o

-i sO "»
li) rO CO
z a.

ou
ao uj mmroc i> r f t fn inm, rO

_)•»->
uj m to
z a
<oi IM >

fSJ UJ
-j m "^
uj tn CD
Z O
<O
X -o >

a uj
_j uj z

129



m ca < *- •
. o o

u. co u*
UJ <* CO

«0 " Z C

<O ^C

CD«
a

X
O

_J €0 •"»
LLt m CO
Z O

in < H
oo
o UJ

-J CO ->
uj m CD
z c
<to
x ^>
O •* ̂

uj n to
z c
Z I
<o

o o

-j m ">
UJ fO CO
z o

i^c^

< O I-
o *- t-
O 4rt

130



u.
o -IN"'ui ^ eo
o> z o
— z i

< o
UI X <M >
a u — *
a.

I
u

< co -»
i m co
: O

ouu
_j eo "^
lu m co
z o

oo
*oi

-i-o ->

uj m eo
z O

IM uj e o ^ . c o c o p - c o c e c o c o o o e o c o a h - c e c o c o a o c o e < i c o « c o a ) e o c o c o c o < B c o c D c o c o K c o e o < o c o c o ( 7 >
_i - ->

Z * O

<O 0>lOI>-

5 -^>- . < f f g m f•o^ <-* fv^ r

UJ Cl 00
z o
<o

<
ui
a tu

_; uj x

131



•tm
u.o

z a

UJ X fsj >-

S O i-* 5^
^ W»

CL

o o
fM UJ

_l •* ^
UJ t̂ CD
Z O
Z I

Z
Z

I
u

\r\ <.t-
o u
O UJ

J 00 T
UJ fn CO
z o
Z I< o
I * >•o -o *

o u.
.» Ul

UJ F^ CO
Z D
Z I

_< * -5
uj m eo
Z O
Z I

m </>

rvj < >-
o u

< O
3: «
o —

.
t_> »- I-
o «

132



o o
CO UJ

^ INJ 1
UJ «^ CD
Z O

is*
u — *

OO
PMUJ

•

z i

r .o

_i <n ->
(ii m eo
z c

oo
NUJ

z i
?o

a: ai
_JUJ X

< Q —o •• >-

133



IM

l/l

X
U

O O C O f f ' O O O D Q O a O C D G O C O O O ^ C D C O O O C O G O C O C D C O f l O O O O O G O C O a O C O ^ O * ^ ^ ^ ^ ' CO

134

-<<v j fo . f r in>or -coe 'O-« iw<«»* in«^wo > o-« fMc ' )4 - i r \ .o r -eoa 'O-<<Mcn-» in«oh-co0 'O



u.

It*

S
a.

co < K
o u f*»
co iu co

UJ * <D
z O
Z I
< o •^
X <M > ^» »•* •* 00 ^ <M Q (n *4

\r>
J
iu
r
Z
<t

UJ »fr CO

li°
- . _ . — ,^^.,. — _

j

r o c o o o o o o — -^r- — oo — o

j « -»
tu m a
r o

Z o >
o co ̂

* < K
oo
O1U

?UJ

w m to
z o.
z i
< o
I 00 V
O * X

m < K
Ou
co iu

UJ f*\ tD
z. o
< O
3: * >•

135



co < K-
o o
co ui

uj ^ CD
z a
Z I
< O
I IN >
o -* >£

oo

t oo
rg UJ

< t-
•* o

uj m A
z o
5 1

o
X o >

ir> < K
OOo uj

J CD T
uj m QO
z o
Z I
< o

-^ m tn o •-"

IU m 03
Z O
Z I
<oI *M > o — * o* ^ i

oo cv«^ 'n^m^ f

< O "—
o oo

j

136



m 00 < V-
O u

u. CD ai
O J PW ̂

Ut ** BO
in z O
CM Z I

<otu x fM >
o o -- ̂

I O U

l/> Z *§
_l Z I

r ° ° x
• Io

j ao n
at m CD

O
<o
r o >
U « ^

O U
OUJ

_J tg> .•>
ui m flQ
z o
<o
X -t >•
o o ̂

uj m <fi
Z O

< oT co v
O 4f ^

- A - ~\ .-* f c f c —-««-,«.«,.-.«,.«.*. —~>~ b > o o b > b > 5 > o > 5 > o 6 d ' O >

_
UJ 1*1 03
Z .O

< o
x<o>



o

ISJ

u: ̂ A
Z O
Z I
«0
I ol >
o -< nr

CD

i

X
u

ooMiu
J «< ̂

UJ »t tO
Z O

<»»
i m > -
uo ^

CD — co — ^- r^ O ' r * r - t f t t n ^ m p o
p^

UJ ft CO
z o
< o

o LU
-J CO -5ai m to
z o

o <o ̂

oo
•couj

-J •* •>
UJ (̂  03
Z O
Z I
<o

-iu m CD
z o
< O
X <c >•

<
uj
Of UJ

138
oooooooooooooooooooooooooooooooooooooooo



m

O

Z I
< o o •* m'x miM - COM ̂  •» —

z o
z i

I
O

J m to
z a
So

o o^ uj
j * ->
uj m m
z o
z i

OOUJ

UJ f*l (fi
z • O
Z I

_

uj m to
z o
Z I
<o

139



**) co <r *-
o o

UL 03 UJ O 0 » O * C O O * O O C » 0 * O » O O O » O O O O O O O O O k O O O * a ' O » O O O < O O O 0 « O O * O ' O O O
O — * CW "V ^J^^^^»^»J^^(M»*»^»^fS l fM^M(NlpgfM r\| f\J

LU «#• 01 "~
CO Z O

UJ <* OD
I r t T O
-I Z I
uj <^
z I 1^1 >
z o o ^ a^aoco<D»o«^ ) f ^ i r v^ r i *h " 'Ooocoh-h»co<> tn in^> t / \ i n<o t rv tn^ iA t r t r ^^ r - ^v \<^ ( i n^<o tn
< ^-LO <Nj rgpurgcgry rs j rgcNjp j f v j ra fs iP jcs j r ^ rg r j rg ry fs j r \ j f s j f x i ry iN j r j r s jPs) f \ j r s j r j cyc jp^
X
O

_
LU m CD
z o
< o m
I o >• ^f
O CD ^ ^if

in < t—
oo
o LU

_i GO ->
UJ rO CO
z o
Z I
<o

Z C
Z I

oo
COUJ

«i ̂  ->
urn ca
Z O
Z I
<O
X tsj >
Oms^ OO — ̂ O O " O O O O O O - * f S J O - t ^

ooooooooooooooocoo
140 _-__--- 000000000022222°°°°°'



O>
IM

to < V" u\ot'»-«m
• o u r-<Nj**aor-

CO IU O1 O O O O O> O O O O
* .J rw *? ^rMiNir j rM*-4rgrwfMf*g

.
"•» -" O O O O O O O O O -I O> O O -" O O -" O •"> O — O O -» O O p*

GO

.1
(SJ

lu
Z

o

(MUJ 0 * O O O * O 0 I O ' 0 > O O ^ O 0 > O O < O Q ^ O O - O O O O O O O O O Q O 9 >

as <? Of- <M •» « « -1 <M« m -» » •* coco « « •* « » ifi o> IM •* «v » ax i»i N M O

_i co -»
a; m ID
z o
<o

UU (TV (A
z o

-4 -. o< * rsi _<

oo

ui <n cc
z O
z <

in -t a\ -t -f

o u
(M w

01 Cl 09
Z O

^O

u «
am

HI



U.
O

co < ^
ou
(D UJ

-J oj T
UJ * <D
2 O
z I

o

z
<
I

<o
^^ o o

o u —•
oiu ^

j co -»
uj m «
z o
Z I
<o -*

in m OQ
z o
•«t O

<o
X *^
O «*1

(C
o

_

142



0 < K
O O
CO UJ

«j rsj n
Uj ^ 03
Z O
z i
<o
x rsj >
o •* :*

*f t/l

CO

i
(M

< K
oo

UJ -̂  CD
z a

— - ^ O O O O O O — O - 4 O O O O O O O O O O O O - * O - « O ' N J O O — — — O — O — — O —

^ GO -»
UJ f̂  CO
z o
<o
I o >

oiu
J CO -5
LU î  CD
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î

z P

ir^



M O O
OUJ

-J -r -»uj r- CD
z o
z I
< Oi m >

_

uj «o a
z c

z
I
u

I o >•
O ao *

O < f-
fSl O O

at sD flD
2 O

z o
Z I
< o

203



CM O O
O HI

-l-t ~>uj r- m
z O
Z I
< OI <n>

(M
•M
I

-< < t-
r-j o O

O tu
JO-

M O O
•^ in_

ilf «O CD
Z D

I O >
O ̂  *

O 1/1

r- -t <o *^ •* oo

o* « K
-- ou

o at
j m ^
UJ -O ffl
Z O
Z I
< O
I O- >
U (N| *

•6 c/l

co < h-
— O Oo tu
-1 O "»
UJ ^ 03
z a

_
Uj lA O3
Z O
'Z I
<t o
x o >
u o *

< - < O — * O O

at
_i tn
uj in 01
z o
Z I
«3 O
X O >

i(v

•« Q
O — t
O to

^ ^ ^ rsj.rg

204



cr rsj « h- p ^ 4 > ^ h * N O ^ r n ^ ^ ^ * O i n c o i n o i n
(sj o u i n c o i n o m r ^ f ^ m o k P j 0 » r t f v ^ « N i O ^ o f v j

IL ouj m m m * ^ « f « * ( * i f ^ * m ^ f n n » j ' m ^ ^ f M ( M m ^ ^ ' r r 1 ^ m ^ ' i n m 4 ' * ^ ' ^ -*.m tn *o in in tn
O -!*"•» ^ ^ * * * ^ * * * * * * ^ * * ^ * * * 'LU h- co .
in z o •
(M Z ! .

<o o***r-^r- '^o ino*o<o<Mr i - - t f in^ ino*

I
o

<\j o O m ( » j c o o u ^

LU O CD
Z O

o < *-
rg o a

^ Hi

uj -O m
z o
Z I
<o

_

uj o CD
Z O
Z I

--oooai
_j o "^
UJ ^ CO
Z O
Z I
<o

" O O O — ii-«(NrNj
j r g rg rg< \ jPo r \ j r g f s j (N ( rg^J^ rg rg f \ j r \ j r ^

_

uj in co
z a
z i
< O

o < H-
— o u%0 UJ
j in -9
uj in co
z D
<t o
x o >

a iu
j uj r

205



tn rvj < K
(MOOIL o iu

O _ l ^ n
UJ f* £D

•o • ..z a
rsi z I

«i o
iu X m V <6oin

S o -* * *a k O«'r- yi inrsj— i(

M o o
om

iu o CD
z O
Z I
<o
x o v

x
o

Z O

uj <o <o
z o

_> o ~>
at o CD
z a
z i
< o
5 ^>

^j ^

iu ir\ CD
z O
z i

-H O O
•O ai

j tn -» •
\jj lf\ tO
z o
Z I
<o

o o o o o o o o o o o o o o o o o o o b o o o o o d o o o o o o o o o o c o o o
206 ----.------.-.--.--.



r\jO u
u, oui
Q .J •*• 1

- UJ N- »
r- z o
r\j z I

<O

S

i
o

<M o u.

Uj O CD
V) Z O
-J Z tuj <t o

oj o u
^LU <NJ^rv i f \ i ^^^ f \ j r *Jpgf \ i fs j iMrgrg . fnrg fg^rs j (v^(vr \ j ^ r j *NCsi rgp j rs jN '^^^ tNrs j fs j^

<J^^ ^*^*
1
 ̂ ^ ^ ^ ^ w ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ r f ^ J ^ 4 ^ 4 ^ 4 M 4 ^ ^ r 4 f ^ ^ P ^ v r f ^ ^ r H ^ M ^ r ^ ^ ^ ^ » r f ^ ^ » H

UJ <O CO

^ o o

z o
z »
<o
Z(y*>.
O<N^

•o to

-« o u
O U J

as

°
m <M oo m p >o

j

z c
Z I
< o

—« O U — ^ r g * o m o 3 ( n ( > j ' O o o c o ' O p n c o * r
4 LU a ) a o e o f l o a a c o < o a o o o o o c O f l D f l o c o c o c o o o ( O C O c o c o r f c - f i - o o c o a o o o c o o o c o c o a o o D e D e o c o f f ' O D o 3 c o

j if* ->
uj in DO

CC UJ

J U J Z O » O O O O O O O O O O O O O O O O O O O O O O — ̂ ^ - 4 ^ ^ — — -4 — -. -< — — ̂ *^-^

oeoooooooooooooooooooooooooocooooooooooo__„.-_.__._.«,._.-_-_,..--_.--.«___.-_._,-_. ,-_,..- ^



00
AJ

rg < ^
«M o o

o uj
.J ̂  ^
UJ t* CO
Z O

CM
t i o o

o uj

Z I
< o

<M o u
•*uj

UJ <O (D
Z O
Z t

• o o

Uj ,0 t£>
Z O
Z I
<O
i 0s >
(J (NJ ^

UJ «O (O
Z O
Z I
< o
T **• >
o ,0 *

UJ If* CD
Z O
Z I
< o

-LU tf» O3
Z O

< o
x o >u IT* ̂

u — »
Otn

208 o o o o o o o o o o o o o o o o o o i



li. O UJ
O J ^ •*

UJ ^ O)
(7> z a
fvj Z I

<r o
'

fM
iM ^<H-
t «NJ o u

so O ui
^ _i O' n

UJ «O CO
in Z O

I
o

M o u
*iu

Z O

UJ «O CO
z o
Z 1

ao < H
-< o u

ouj
-JOT)
UJ O (D
Z. O
Z I
<o

— i o o
ojuj

j fw-i
UJ If* (O

- *OO ^ f
^o uj o>o

_j »n ->
UJ tf> (O
z c

I o >
O IA ̂

209



O
o

tu h- m
z o

<M o o
oai

Ul O ffi
Z O
Z I
< o
x o x
o oo ̂

_

UJ ^> 03
Z O

<o

UJ sO CO
z o
Z I
«J O
T ff1 x
o M ̂

co < "H-
^- o o

ouj
J O ~»
LU «O OD
z o
Z I

•^ o o in o m o r- < <M

z o
2 1
< o

uj in OD
z o
z t
<to
x o v < >J r » o o c * ' - ' C O > O ' * ' O r N j o a 3 ( n - N m - « e O " - « fvj.eo 0s o in o) r - ^ ^ ) i A t n h - O i om m f n m f n cn.n fo

u "^ t-
otrt

210



u.
o

IM <t t-
nt o O

O UJ

i
•a

MOO * —I
O UJ >- h- •

-i -f ~>
UJ -O (fi
z o
Z I
< o
I O >o -r »:jj in

ff- < H
— oo

<O uj
UJ O CD
z o
z I
< o 0s <o o o ^-

« 0> — » O-

-• o o
OUJ

-I O -»
UJ * CO
z o
Z I

^

( -HO o'rg

— oo -«
•OUJ

ui in co
z o
Z I<j o
I 0>
o in *c

O —o w
)•• (^M^(*^ ( *^ r t fn^wpo '^^ f^ ( T i ( *^^ f i ^ (^ fn(^M(*^c^ 'nw^^W(OfO^ i * \ ( * i ( * i 'Of i ' *^^ (^

• p- ̂  r- f- p-

oo
o eg ojno eg oj rj csj (

211



M o u ^
u. o uj ^
O j ^ ^ tn

uu h- CD
rvj z o
en z i

< ouj x **» >
o o — *

IM
I

>o

r
u

UJ *£) £C
z o
<o
X o >
o oo *

o < H- r^
<NJ o u

U) >O 00
z • o
Z I

01 <A 00
z o
Z I
< o
x o v

1 ui o m .
z o
Z I

• • - - - _ . _ .. - - * - ' - - — in m co oo rvj o -o r- O m

co < i-
-^oo

OUJ
-JOT
UJ *O CD
z o
Z I

— ' — ̂ rg rOM^ cru taoao
*^ i r»^^o k ' < i co^ f f ' i fNO

ro rooa "O ' f f v i r t o r - r oao
r g ^ u ^ m f M ^ ^ ' O i P O ' O

z o
Z I

212



.
UJ N CO
z ' o

ouj
ai <o co
Z O

xu

o < i- ^

UJ *O CD
Z O

^H o o ^
'

Z O
Z I
< o

OUJ ^ rs j^ t

UJ 4) CO
Z O
Z I

j

uj in co
Z O

«t o

' O- <f O
i ~ — <M

213



i n . i n m m i n i n t n m t f > m < o m * o i n i A i n 4 > m i n ( n t n i n m i r \ u > v i n t n i n i n m m m i n i n i n

0000000000000^0*000^0^

~4f\j<f»^in^fi-aoc»O'*r>»jf"*in*r-cDO'O-**M'r»^»n<OP*-a>a«o^'NJ(***iA



u,
a

uj o* CD
Z O
Z I
« O fMfr t i
I o > r-r^

r\iou
oo ai

_J <v n
LU O* (O
Z O
Z I
<o

-

X
O

h-^ (M CD *4

< o
i c o >
(_> O *

cotu
_| O3 -)
UJ 00 CD

o O N- f- m -4- o ^
'

Of CO CD
Z - o
z t

Z
<

UJ oo CD
Z O
z I
<o

j o u
ouj
ir» -)

j r*" (D
O

X * >
o ^ ^

^* ^- >-« -- f\J <

215



LL
o

UJ
O
<
&

INJ o o
<o uj

-i <r -i
iu o» CD
z o
.Z I
< o
X O >
O ^> S£

9> I/)

»
I

Z
Z5

co < h- iT -« in
<v o u •^<O(\j

uj o* as
Z O
z »
< o
X •* >

UJ O (D
z o
< o
I oo >•
u o *

1 00

Z I
<io
X f v j
u in

«o

_
UJ CO <D
z o
Z I

IN in o ^

Z I
< o

Z O

216



OJ O O
U. «O UJ
O -J o» *n

UJ 5* CD
fl Z O

< o
UJ X O >a °§s

UJ <T (E
«/» Z • O
-> Z t
uj <o
Z • I <^f >•
Z u rvi ̂
< a* vi
o

o «-> < ^ c > ^ i n ^ 0 « ^ ^ ^ f O i n . * * * rIA uj ^ i n - o o f ^ u ^ m t o ut in ( r \ s r t f ^ «

< oI co >
U o ^

UJ » CD
Z O

LU a> oo

1,°
<t o

in ® cO
z a

<M o oou)

a uj
uj X

u ^- >
O'un

217



<M o o-o uj
J o* ̂ai o1 co
z o
z i
< o
i o >•
O -0 *

o* </>

eo co ?*• cr
-f- -o <d ut

j a* CD
o

z
o

_

"UJ O* 03
Z O
Z I
<oI 03 >-
u o ^

t\j o u
com

_i 03 ->
iu to <B
z o
Z I

UJ CO CO
z o
Z I

UJ eo CD
Z O
Z I

<IO
x ^
o -a-

a i
_JLJ
<O

O —

218



.
O
in

IU Q* ffi
z o
Z I
< o
I O >
O .0 *

0* CO

0>

I P M O U
CD iir

-J <M "i

I
u

Z I
<o
X<*
O <M

r*j o u
tnuu

to
o

QD iu
_J CO -)
UJ CO <D
z p

uj a> co
2 0
Z I
<to

if* *O o ff1 oo o
"

_
u)coaO
Z O

m < t-
oj o u

o
'T >
*^

O'<O 'O-O

219



Z I
Z o <

I
a

rg o i->
ingj

u: 9> £D
Z O

< o
X co >•
u o *

CD UJ
J CD -^
UJ CO 00
z o

< K

UJ 05 [D
Z O

o 0s

r- i

> £ « < 6 * L n < o u t < o r N j < a - < ru in o i
r>j o o r ^ {D^9>4}

-o UJ GDf»-Kcof* .
-j o> ^ r»r^^^^
UJ O> CD
z o
Z I
< O a k fn« torg
X O > tn«oo-* 'O

rgou_

UJ O* (B
Z O
Z I

f ^J rg f ^J^g (^J (^J r^ l f ^J f ^J f ^ f sJ^J (^ i rg^^
Z O . -

ry o U ^ t f^ (7 > ^«rg«^co^ inr< i - rnaars jc r>^<D**o«O4}<f i -Hm^^u>rv i^«- i t /> r > - i r (
o UJ m -^ o ^ > ( 7 * ^ f ^ - o ^ ( ^ c D f « i » f M t n o o c o ^ t m o o n p > - < M - ^ m f \ j c o ^ ^ m ( O h - m f * o

jino f f i r o f ^ f O t N j f ^ r M m r O f v j cg.rvj dc<%(<>rs iM f^ *M( * i r \ j ( * immf^ r t fM f \ j fN j« i fN j f \ j fO fOC 1 i tMM(M«^«*>
tu r* (O fs i rgo j (v^^ fv j ^^ r j rg fs j ^ i r j ^ j r \ j f \ j ru^J^ {v r j f v } rg iN j fN j t \ j rg rMfv j^ j<NJ^
Z O

«t Q *"• U^^ I / ^ ^ l / \ tAU^^^^ lAU%^^ tAU\U^ tA lA^ tA^^^^ t f>U^ t f ^ lA l ^ ^U^^^ t f ^ l ^ lT \ i r ( i r \ ^
U « I-

r \ i fM<s tNf \ j< \ i r ^ r^NNfMNrv j^Nfv jNr^ r^ fN j r^ rv j r \ j r \ i fN i< \ ) fV f^ rN j fN jNr \ j rN ; r> j rv t rN j r j r \ j fN j f \ i
220



2 O
Z I
<O m ^ » \ l ^ N W ^ O > * ^ 3 * C D l f \ ^ ^ O x « N J P 4 r - 0 < ^ ' ' O r s i - - t C D ^ t » > e O p g ^ * r s i e o - * '
I o >• r * - ^c r * ^m^ -^o»< reoh .ooo '« -» f»>co f f ' ( r vco f - i n ^o j - - a ' — e o c o c o o —
<_> O * ^ ^ <M ^ -- -* ̂  —i ^-* «i ̂  ^ ^ ^ *H^ ^ .̂HI

Z I ̂  >•
z u M i:
< CT1 V)
I
O

z

ieo>-
o O *

com
«l CO ̂
LU OD Olz o
Z I

Z O
Z I
<T O

o uj
j IA i
UJ^-tf)
z o

j rgp\ i<Nrgfsi ts jpgrsi fv j fs j iM

221



u. <o m
O -i ff» "^

uj i> CD
o o 2 O

Z I
<o

UJ I O >-
O O •£ ¥

OO<IK.
<NO<O

eoiu
_J rsj -^
Uj CT 03
z O
Z I
< o

X
o

o o —
-^ ̂  o

UJ &• OO
z c
<o
I oo >.
LJ o *:

co Mj
OO*^
eo eo

LU" oo a
Z
Z I

CD
i

-o

»ir\ -^
o

222



-o uj
-J <r "7
UJ ff> QD

U <M *

o
I <n
o o

eg O U
CD ID

—J co *^
UJ CO CD
Z O
Z I

in < ^
M O O

Z O
Z I

-j O "^
UJ CD ffi
z o

o uj c* o ^ o o *O
/ ir» n . m ^ < ^ ^ ^ : < ^ < ^

O — — — -I-*—

o:
_i LU^0
o —

223



UJ O» CD
Z O

<o
X o >

a> v)

eo « *- ^
I (MOO *-*f

f*1 flO LU *N f
<M -I <V ->

tU CT* (fi
t/i Z O

uj <O ^

1 O N ^
<x ff- ifl
I
O

M O O
in uj

j -t -»
UJ O* 03
Z O

<ox oo >
O o *

a« to

CO CO
o

UJ CO CO
z. o
<o

'

UJ CO CO
z o
<IO
X f^ >•u a* ^

or
juj
<c
o «-> >

224



m ^ < h- ^
<MOOu. «ui

O _JO-- )
HI O> O

-" Z O
— Z I

< o
uj xo>

o.

or\j

UJ O1 CD
*rt Z O
-J Z I .
uj < o
Z X * >•
Z O <M ̂
< O1 VO
X
u

-j —•-»
UJ O1 05
Z O
Z I< o
I co >

(MOO
CD U>

4 jaO*^
UJ 00 CO
Z O
Z I
<oI CM >
O ^ ^

co <^

Ut 00 CO
Z O
Z I
«a o
X ^ ) > -
O "^ ̂

co to

.
UJ CO CO
Z O
Z I
<o

m < K
r« o o

o uj
j t r t^
iu ^ to
Z O
z i
< O

O — *a i/>

225



in <?• « i- r*<r\ «M * m m s> ra K <o •* ,» (•. o n in K 01 * <o a -a o> oo <*i o *•
(MOO ^Ou. -o ui -i(N

O —I ff1 "^ *o irt
uj o> o

IN Z O

— Z I< o •4»
uj zo> ivi^-
o u<ox -ttn
a.

m. couj
IM U N •»

Uj 9> CO
i« Z O
-I Z I
uj <t o
z x j- >•
z o M ^

tn tu
j ^ -S

uj ^ <n
2 0
Z I
< o
i co >
O O ̂

Z O
Z I
<t o

uj GO OQ
z O
Z 1 •
<o

j o "^
J O O C D

O

X *M >
u o ^h- to

_

< ao *- i

226 i



O o- < K
CM o o

U. v0 uj
O -I «T ">uj (T <o
en Z O

a< X o
O o >0
O.

eo < >-
MOO

oo uj
J rg ">
UJ Cf CD
Z O

X
O

-J ** ~>
u,1 O> eo
Z O
<o
I oo >

o> v>

_j eo ->
uj co co
Z O
Z I

in <r i- * c \ j m » * o o < « - * o ^ t r > a > < v j ' O f > j e o < 7 > ' *
IN o u r » c o i * ' i n m r n ( » ( » o f f ' O O 5 O > i r > * f » m i o o c t > * * m o ^ ' ^ * ' » ' * f r > < v <o o CM in i

UJ 00 UJ

: i
: o

u — *t09 I/I

.

u. co ec
z o
z i
<o
r r\, v

•OJ *• oo
Z O
Z I
< O
X -r >

227



c- < t- cv^o>'4 'U '>wo>ir>
rg o O tfNr<>-*i»im(M»4^

sO ui »M<>j (v j<M(\ j< \ i<<grv jcM<v»M<NjrMf \J 'MNr> i ( \ j . *eM«NjcM<\ j» \ j fS i rgrv j»«c\ j f \ j 'M.— < \ j -<CMr \ j<v<M<MCM
-i ff- 2w y ic
2 0
Z I
<o m^*^u>o>»M'M
I o >• •ooeor -^>A 'O- *
o « *' <« m co m co'co co en • 10 co co * to co * co c«V co «« * * * * m * * * co * •»- co co m

<M
I

co
CMOO

>-< eo t/> /«» -H I

Io

Uj 0s (D
Z C

<oi -t >o N a£
<o.co M ^ o in co m <

( M O O
in uj

_j -< ->
UJ O- CD
Z C

<o
I oo >•

o- «/>

<N O O
coin

-i co ->
UJ CO CO
Z O
Z I
< o
I IM >
o it\ x

rs iOO
O UJ

_J m -5
UJ CO A
Z 0
Z I
<to

-I O -»
u: 00 CO
Z O
Z I
<ro
ZIM>

o <j
oui
^ co

o

Q —



u. tO UJ
O -J 0» ->u O- a:
in z O
— Z I< o i / > r M m v e o m ^ c o o fai xo> r- * * * « » — — ,0 « — •»-« <vj * o *J — irt * * o -< m * M * m « o o o rg in in *
cj o <o * ci **•»•»* in in *. •» m in tnm in •*• * * •* .» ,t * * •* -t

a.

( (MOO
l»l 03 UJ
IM -I M •>

UJ O* O3
VI Z O
uj

z
u

inh-**^ 03 >- in r- i» e
in u;

J — ->UJ O1 ffi
Z O

<o

rgou
'»UJ

_| CD 1
UJ eo CD

o tn
ao t

< h- (Ni
j o u in

•O UJ f \ j rg rn f^c^ fy rv j r j fg (N i r j r s jpgm(Nj fs j r j r v j r j f s jmr^ ( \ j r ^ r^ rx jp^ r * j<N j r jpv j rv j ry iN j^

«J O ~i

LLJ CO (E
Z O
Z I
< o
I- CM >

^

< o
x^
o -t

-

uj
cc u:



<r o
UJ 3; O
O <o<o

u

ULJ CT ffi
2- O

o
>#
eg

fM O u
m u;

-j — -j
uj cr CD

1 i °

ry o o

•j a T
UJ 00 03
Z O
2 I
<t o
3; {\̂  >-
U i r ^

CD 00

UJ CO CD

1,°

LU r*- ec
a: o

230



01
O

eo < *- m^-^h"- t f - i r>f^ — ̂ o i r ^ - f y r - s j - ^ - o o o s O f ^ ^ O — J - ^ I O C D — f ^ ^ —
rvjoo rs i rg -^ rNJ<Njmrs jm^mf^ inm

co uj

uj cy oo
vi z c
uj <rO
2 X*>
Z O fM *< cr* vi
i
o

-UJ ̂  CO
z c
<o
ICO>-

-J 00 -9
LU CO O3
z a
z i
<o
xry>-
u irt ^

00 I/)

row a o c o ( 7 1 | c o o v C 4 f l o O i O o * o o o o c o c o e o ( o O * a i o o c o o o c o o v c > o o c o a o c o o o p « o o c D c o o D e o o » O D O s c O c o
^ o ->
UJ 00 OD
Z O

«x o (\ir<**i«
x r\i >• ^oor-
u ^ x oo<r

rg o o
OtU

Z O

<
uj
ee u.'

231



< i-
j o uo ui

Z O
Z I

s °s;
a.

co ui

UJ O* 03
r o

X
u

M O O
U> UJ

uj (
z

J CO "9
UJ CO CO
Z O
Z I
<O

-i m •>
UJ CO (O
z o
Z I

j o •>
uj eo m
z o
z i
<o
i CM >

o m

O
I

u — K

232



o> < i-
iv o o

O<
a

I o
o <£

oo at
—I (M "9
UJ (T CD
Z O

< o

ro

• r- < K
MOO

UJ O* CO
z o

-j ao ->
ai ao ID
Z O
z t

rvj in u<*\ ai
J O 1
UJ 00 03
Z O
Z I
< O
I r\j >•
u) a* «:

rg o u
Oui

iu ^ OD
z o
Z I
<o

233



oj o u
<£ UJ

-J O* ~>
UJ 9 CD
Z O
Z t
<r o
X o >
u <o ̂

o* */)

co < K
fMOO

co tit
_l f\J ̂

uj cr co
Z O
Z I
< O

<
X

_
UJ O" CQ
Z O
Z I<r o
ico>-
U O ^

O to

CDUJ
-J CO "9
UJ CO CO
Z O
Z t
<o

in < h-
•MOO

O UJ
_j m -i
UJ CO 03
Z C
Z I
< O

eg in o
f̂ l UJ

J O -J
Uj CO CO
Z O
Z I
<o
X < M > -
o cr ̂

in o — o
coco
^ift

j o
O

co
O

234



(MOO
4) UJ

-JO* ->
UJ CT CO
z o

(T
isj
I

frt

UJ CT*
*/» 2
-J Z I

5

-UJ 0* (O
z o
Z I

O O ^
0" 10

f\j o *J

-100^ui co <n
z o
Z I

O UJ rg r j rg fU fg r \ i r j nao j f \ i f \ ( rN j rg rg fs ]oorgporg ry fs j ' \ i ro fWf \ j fN j ruc j ^ fs i f \ i rg rg r^ r j f y
-J fl "^
UJ CD CO
Z O
Z I

_
UJ CQ CD
Z O

(MOO
O UJ

u» r* CD
z o
Z I
<o

o — t-
Ol

235



(N o u
^ UJ

-J O» "5
HI 0* ID
Z O
Z l
< O
x o >-

T
O

2 1
< o

in LU
j — -5UJ O4 (C
2- O
Z I
•so
I oo >
O O ^

(y on

< k-J o u
_

UJ GO "3
Z O
Z I

UJ CO CD

Z I
«* o
5 2 *

_
LU CO CD
2 O
2 I
< o
3: rg x

LU r- co
Z O
Z I

LU
QC L

236



uj
O<
a.

o* < H-
(MOO

<£ UJ
-io> 2
III <T CO
Z O
z I
<o
xo>
o •£ ̂& in

co lu
-J M "^
UJ O* tO
Z O

< O
I ^ t >

co
O

I CD >
o o ̂

<N o U

.
LU eo <D
z o

CO CO
o

- co co r\i c co
'"

t\j o (j
o UJ

UJ f* CO
z O

237



m
u.
O Uj O CD

z a
Z i
<o
I o >•

Z<
I

O O
CD LU

UJ (7* CO
Z O

< O
X •*

UJ <7- CO
Z O
Z I
<o

_| 00 T
LU CO CD
Z O
Z I
<o
X ( N ) > -
o in 5^

LU co to
Z O
Z I

j

LU CO CO
Z O
Z I
<o

O UJ

UJ f1" CO
Z O

<O

1 O * O l C T 1 C T l C s ( 7 t < 7 ' O * f f > O % O *

238



,
o -J <y ̂

UJ O* CO
in z o
rg z i

<o

oo
CD UJ

j rw ̂
UJ 9, CO
Z O
zr i

rwoo
ir\ uj

-J — ">
lit 9< CD
Z O

< O

,0 « ^
psa o o

UJ CO CO
Z C
Z I

^ < t- m^r^^ r -
(MOO ^o^)*o t / \

4 UJ M^ iN j fMro rv j r g f s j iN jpg rg f v j iN jp j r o r v j f o r vJMry r j r g r ^ r j r j pg f v j tN j ^ f v j r j r ^
-* m ">
UJ CO CO
Z O
Z I
< O ^•-«cgrh-i>^

UJ CO CO
•z o

csi o U
ouj

uJ r-*D
Z O
Z I
<O

0->
O M

239



™ o o
U. -O UJ
O -J O* ~>

UJ 9 CD
O Z O
f\J Z t

< o
uj X o v
O o «c ̂

o>
I (MOO m «-i <

UJ O* CD
irt Z O
-J Z I
aj -to
z x«t>
Z L jM^

< o- t^i
X
O

-UJ O1 (O
Z O

UJ CO CO
Z O
Z I
<co
X O >
ij^s^

CO l/>

f\j in u
miu

UJ CO CO
Z O

UJ f» CC
Z O

COUJ ^^t
_J CO T
HI CO (C
Z O
Z I
<to ™~«
I fM > ^^r

_

< O — r v j f \ j r s j r N j * \ J ( N J f g f \ j < \ j r \ j c g r g < N i r \ ! f v i ^ i ^ r s j f \ j < N r f r > j < \ j r s j r o ^ r » j c g r \ j r ^
O •- H-

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
240 --------------- ,----------------------



-uj a* CD
z o

xo>

Z
<
X
o

co <r »-
rsj O O

(O UJ
_) (\J "I
UJ O* O
z o
Z I
< o

•

-
UJ O* CD
Z O

CO UJ
_J CO -9
UJ 00 CD
z o
Z I
<r o
X f \ j >u m ̂

CO V)

UJ CO *z o
Z I
<o

LU 00 CO
Z O
Z I
< o

0s o o o o oo

_

iu r̂  ao
z o
z t

OC UJ
_j UU Z CT'OOOOOOOOOOOOOOOOoOOOOO-^-^^^*1^"^—*-^-^^<^^*^^^»**^^^"*>"^<x o »•• r v j m m m m m m m m f » > m r t r o c n m m m f A r n i n ^ m * n ' o m m f o t n ( n m r o m m i « i * i m f n m » * t f n
u — h-

ooooooooooo ooooooooooooooooooo

241



a
CD

«* o
X o >•

2 0
Z I

x -4- >
O <M *

fNj o wm iu
_;-•-»
UJ C* CD
Z O

<ro
x to >
o O ̂

r\4 o u
CO UJ

-J « -J
UU GO CD
Z O•z. i
<ro

_
111 CO CO
z o
Z I
< O

m UU
-JO~>
UJ CO CD
z o
z t
<to

CM o u
om

z a
z i
<o

ff'(T'Os(
OOOOOOOOOOOOOOOOOOOOOO



U. J> u.1
O -JO> -5

ID 0> CD
9- Z O
fM Z I

< OLLJ i o >•
o o -o s£«x o co
a.

rvj co *j K
I ' M O O

ft oo UJ
IM J M *>

UJ CT CO
l/> Z O
_J Z I
uj <o
Z I^>
Z O^S i

< O^ irt
I

tn uj
u ~* n
UJ 9> (O
Z O
Z I
<o
I GO >
O O ^

_

UJ GO flD
Z O
Z I

_

UJ CO CO
Z O
Z I
< O

PO UJ
J O ~>

UJ CO fO
Z O
Z I

m <r ^-
oj o o

oiu
j in -»
uj h- co
z O
Z I<t o

243



(N O O
«o uj

-J o* ->
UU O* CD
z o
Z I
<t o
x o >

co < H
PJOO

CD uj
_i ry -)
uj tr co
Z O
Z I
< o

UJ & £O
Z O

< O
X co x
O O ̂

co UJ ^M^ f
_l 00 "»
UJ CO CD
Z O
Z I

UJ CO CO
Z O
Z I
<t o

LU eo co
Z O

UJ K CO
z o

or
UJ

244



OJ
O
a.

OJ <7* CD
Z O
Z I
<o

UJ O* ffi
z a

M o u
m U>

* CD
O

<o
xoo>-

M o u
oo at

j co ->
(U 00 ID
Z O
Z I
«r o

J a> to
o

I

JIA
IU b-

245



O
<
a.

z i
<o

oo iu
_t csj ~>
UJ O* CD
2 O
2 I
<o

z o
•co
T ao >•

oj o o
oo UJ

_J 00 ~>
UJ CO 00
Z O
Z I

O U^ ̂
CD f)

}^ r^

uj to to
Z D
Z I

Z O



o < H-
*M o o

<o UJ
J a* ->
uj 9* co
z o
z i
< o
X o >

co <i M.
eg O o

GO UJ
-i PJ ->
uj a* tt)
z o
Z I
< o
X **• >•
O fVJ ̂

uj a* CD
z o
Z I
<o
x oo >-
o o iC

•o < t-
CMOO

co UJ
^ o ~>
UJ CD CO
Z O
Z I

oui
_j m -5
UJ CO A

Z I
<o
5 tfl

•-•

fsi ITi U
muj

(N o o
out

j in -9
UJ *"• CO
z o

247



<NJ o u
UL >o UJ
O -J 0» ->

UJ O> <O
* z o

ro

z
Z

X
O

CD UJ
-J «v n
UJ O* CD
z o
Z I

-
UJ O1 £f>
z c
Z I
<o
xeo>-
O O ̂

rg O O
ao UJ

_i co -»
UJ 03 03

z i

in < t
rvj o (
_
IU ,D CD
Z O
Z I
< O - J ^ ^ - l ^ l f V 4 ^ C D l f » C O f S » O O ^
x > o > f * i i % o o < " ' - » r ^ O O T ^ ^ o <o — ̂  o o o o o o — o o a o -

uj ao as
z o
Z I

rg o u
o UJ

J lA*>
UJ f- 05
Z O
Z I

248



til
o

Ul

<
z
u

3

Z

r

X
O-

zo

<M
ff\

2 —az i
<o
z o) >
U « K

O l«

m o o
co LU

j * -5
Ul O (O
z •- o
Z I
<o

_

u o co
z -o
<xo
I o > in tn«o>
U O* ̂

O> >0

i ~ > . « i n r v m > « o - » 9 > o i » ! n r » « i n c D a > e D « a > c o o > o > r » a > e o i n « r » « i n « r - o > ' - O 4 >

249



c
CM

8
o.

I
o
o
I/1"
_l
01

I
o

-J
1U
z
z

uur -4 co
z "i o
z i
*SO
I 00 >
U <O X

O VI

aouj
_I«T
lu O CO
Z -« D
Z I
<o
Xc\ j> -

r\iuj
_> m -5
UJ O 00
z -<o

_
< O

u —Ceo

250



u.
o

I
o

Iu

ru

ffl O O
* UJ

J O 1
tu -I O)
z — o
Z I
<o
I a >o « X

o vt

uj o m
z — oz i
<o

251



u.
o

8a.

i
o

z
z
I
o

-i o ->
UJ -* CD
Z — O
Z I
< O
X 0> >

UJ O CO
z — o
Z I
<i o

LU o m
z -H o

< O
u — t
O 00

252



u.
o

iU

a
0.

I
o

z
z
<r
I
u

•t uj

z -« o
z i
<o
x <o x
u <o xo 10

<i a —
u — >-

I ftj

253



u.
o

I
O

I
U

xu

oo m ~* -^ »* <

f*i o o
co tu

~
OJ O CO

2-0

254



o«
a.

I
om

I
o

moo *•• —»
•*• UJ

JO -»
UJ —i go
Z ^O
Z I

O O 3£
O CO

m o o
CO UU

LU o <n
Z I
<I O
5SS

«x
uj
a;

u — t-
O «/l

255



3
0.

I
O

<
I

X
u

tu
z
Z

O
» *5-O

O t

m o oco ai
_* j) ~5
Uj O OJ
z -^a
z i
< O
x CM >
u m «:

o w

_

tu o <n
z —a

_
< o "—
LJ — t-

256



u.
o
0>

UJ

e.

m
I
o

•s
x
u

z
z

-) o ->
HI — CO

17°
<f o
X CD >

ut O CD
Z -^ O
Z I

IM UJ
_i(n-»
UJ O CO
z ^ o
z i
<o

257



u.o

111

13
a

I
O
1*1

til

•a

UJ -* (8
z — o
Z I

O O *
o »/>

UJ O (fi
z -< o
Z I

.
uj o m
z — o
Z I
<to

258



01

!5
a

I
o

I
u

m o o
* tu

01 — ID
z i->az i
<O
X s> >•
o o ̂

o to

m o o
cooj

z i
<o

O !/>

oi o eo
Z --0
Z I

uj tAinmin
ae or

—< C-
o — i-

99
259



u,
o

CM
cn
I
o

260



UJ
z

X
u

X
o

261



I
<J

m O *->
* 01

-10 ->
LU -* CD
z *- o
< o
X CO V
U <O X
O *^

(n o u
co UJ

-I sO ̂
UJ O tf)
Z -* P

f" o o
eg Hi

_j m o
LU O (Uz -o

262



O
irt

I
o

x
u

X
u

z -. o
Z I
<o

5 00 >
•ox
o w

UJ O CO

H — OZ I

z i
<o

263



U.
o

I
o

X
<->

m o o-a- iu
-10 ->
UJ ^ CO
2-«0
Z I
< O
I co >
u *c ^

o (/i

!-O

i m a£
o i/>

o < h-
m o u
^ m ->
UJ O tfi
z -* o
Z I

_

U «

264



o
4
CL

X
LJ

J O ->
Of -̂  CO
z -»o

m o U
oo a)

-i O -»
uj o a)
Z ^ O
Z I
< o
X M >
u m a f

O U)

o < »-
m o o

UJ O 30
Z — O
Z t

tu
a ID

j UJ T

u — h-O v

265



o
00

m
I
om

x
L>

Z
z

-HI ~4 (D
Z -t O
Z t
< o
u >o *co </>

-HI O CO
Z -HO

Z I

U) O 03
z ^ o

as UJ
_j tu z i* <
< O *• ^ •
o — t-
o i^ r- i

266



u.
o

19<
a

i
o

X
u

r\l « K o fM -^ ** -* (MO-*-«-«OO-*-«M»*«* 'M-*O-« ' t - * iM-*^O'NJ^J-H-*O(NJ'MrY* jO' -«- '
moo

* UJ .
-I O -> •
UJ ^ ffl

z -*o
Z I \

o - * r t ' * - * ' O f O ' O m o o c O ' O ^ o.tf* ^4 CM m irt ^

moo
CDUJ

-I »O "»
UJ O (O
z -«a
z t
< o
X «Nt >
o ro *;

o w»

at O eo
Z — O
«t o
x « >
u O» *

a i
j u>

267



u.
o

I
o

X
u

X
u

m o o
-» OJ

-I O -5
UJ —< tD
z -* o
Z I
<o
X.OJ >
U <O ^

oo
OOUJ

LU O <O
Z — O

m o o
j m -j
LU O CDz •< o
Z I

"«'»-< — r- CD a> to o-

268



Ul

3
a

I
u

Io

co UJ
-I <0 -»
LU o <n

2 — oZ I
<oI ry >
u f^ ^

IU O A
z -«a
«i o
x o >

269



u.
o

01

s
a

i
o

(*1 O O
•̂  111

-J O ->
a) -j efi
z -* o
Z I
< o
31 TO ̂
O ^O ̂ £

^ -o "5
OJ O (D
z — a

_

UJ O CO
z -< a

i

270



m
u.o

I
o

z
u

(SJ <
I" O
'

x x rg N rg m in m m c ^ <r ^ m in m — ̂  ^ — N CM IM r\i

271



u.
a

M

UJ

M
l"l

O

UJ

UJ
Zz
Io

m o o
- «t UJ

-I O •>
uj -^ (fi
Z — O
Z I

UJ O (O
z -- o
Z 1
< O

-UJ O CO

2 — O

j^

272



UJ
19

I
o

z
z
<

fT.
UJ

_i o
UJ r* fi
Z -.0
Z I
< o
X CD
U <O

O l«

co GO co «o -o f"

roou
(Mill_

uj o

z —z i

a uj
_i a/1

273



u.
o

I
o

z
u

Iu

* — o o <M o <M o <

-i o ->
uj —i co
z — o

X CO >•
U <O X

O l/»

m o w
oouj

_i « ->
UJ O CD
Z -J O
Z I
<o

_
<x O •—
O ~ t-

274



Ulo

ui
z
4
I
U

zz

sssssssssssss4'««>t*««<«VMnin<niniAinininm



•t
(0

o
CD
CVJ

UJs
a

m
I

z
z

z
z
Iu

W O O
•* UJ

_! O ->uj -i m
z -< o
z i
<o
X o X
U « ^

o t/>

ai o CD
z -< o
Z I

01 O «
z — o
Z I
•ao

^ CD.**- ^ a o t n f v

O O O O O O O O O O O O O O O O O l

276



a-
(M

I
o

I
o

I •
u

rvj < ^
moo

2 I
<o

UJ O flOz — o
Z I

277



o
o

o«
a

i
o

i
o

m o o
*fr UJ

-I O ->
UJ •* Cfi
z ^ a
z 1
<o
X oo >
O ^O *

O V»

moo
CDUJ

-j *o "»
UJ O tO
z -* o
Z I

UJ O CO

z — oz t

278



u.
o

o
<
Q.

I
O

<
z

x
u

X GO >-
O <O *

O CO

Mt f<o > m49«4 ' r~meommr -o ino > h -< -<o> ' 'MO(MO« in<OfM-4 rgo>
> ' O O > o o < 7 > 9 < c o e o c D o o o o c o < o i t > < o e o o > o > e o o > a > o > o > o > o < ^ o o o o >

_
a; o en
Z —o
Z I

_

Oc/> ^r*K

279



o
<
a

I
o

Xu

z
•a
Xu

(Nj tf »-
m O U

Z I
<o r- -o -
X c o > ^ •<4r
O ^ x:

O ">

— rsj o> •»• PW r» co

uj o (fi

z —oZ I
<o

f M U J
_l rn -5uj o A
z •* o

280



m
I
o

z
<
•I.

<• UJ
-J o -»
UJ _4 A

17°
<o

en o u
oo uj

-j « -»
in o as
2^02 t
< o

J m ">
UJ O 03

7°

281



uu
13

(M
l*>

O

-•yr • S
Ik..: • I;*:- >j

I
O

(M < H-
moo

.̂ uu
-I O -I
Ul -4 <fi
Z -M O

Z 1
< o
I«o>-
O o *

o i/»

co IP (̂
-J *0 ->
UJ O CO
z -«o
Z I
<o «t
icj>- o
o r^ * o o o o c r ( > o o o o o o — o o ^ a - o o o ^ o o o o o o

O l/J w^

-j m -s
UJ O (0

z — oZ I«i O ^^ oo co o^ ^
X -o >• >o^r»h-a»
o a- i<: 'O»o*o^^o

282


