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ABSTRACT

" . Many interesting phenomena occurring in the radiation output of large flash X-ray .

machines can be utilized only by understanding the action of the incident electron -
‘stream on the target. The detailed calculations required to understand these
effects are best performed with a computer. = This report explains the computer
- program utilized and tabulatés the outputs obtained. The report also draws con-

. clusions for future research, analysis, and machine design. Interrelationships

were developed between the switch rise time, the rachatlon pulse 1ength the dose
' expected at 1 meter and the dose dlstr1but10n : : .
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INTERRELATIONSHIPS BETWEEN RADIATION DOSES AT.ONE METER AND
MAIN SWITCH GAP RISE TIME IN LARGE FLASH X-RAY MACHINES

Introduction .

Many mterestmg phenomena oecurrmg in the rad1at10n output of large ﬂash X-ray
machines can be utilized only by understandmg the action of the incident electron strearn on’

the target This involves detailed computatlons which can be performed only on a computer. -

- In November 1967, the dependence of the dose output at 1l meter on the angular dis-

trlbutlon of electrons incident on the ﬂash X-ray machine target was recognized to be a.

.pertinent and somewhat neglected factor in the design of flash X-ray machines. A com-

puter progi'am to analyze flash X-ray machine outputs was written_at" Sandia Laboratories -

i _for use m the Hermes Program. The first results became available_approximately Feb-

.“ruary 1968 To_ date a g-ener-al trend has been established' for these calculations, and an

1ns1ght into this problem has been developed which can be of value in future genenator

research_ and in the establishment of dose levels of exp’eriments\ to be conduc-'.ted;oz_l flaSh

X-ray facilities.

-Computer Program

' The' com'puter program was written to operate on a RAX terminal for the IBM .360 com_- L

puter. Flgures 1 and 2 show the system analyzed. The target (A) was ‘divided into 36 pie-

shaped segments. One of these pie= shaped segments was _then-subd1v1ded into six parts. -

- A hemispherical dome, (B), was then placed above the target and divided into 10-degree

segments, Eighteen planes, (C)s _Were then defined along the Z axis which intersected

- the hemisphere's surface at 5-degree increments.  The 10- -degree segments on the sphere -
‘and the 5- ~degree mcrements are defmed by the planes, 50 that the space above the target

g divided into 648 points, Solutmns for the radiation at these 648 points assomated w1th _

each of the six target segments are obtamed After the rad1at1on levels at the 648 pomts

| .. are defmed pomts are summed up by’ I‘otatmg one point into the other around the Z ax1s



QUANTIZED SPATIAL -

POINTS (XR(l, J, N)

s | Figure 1. I_Georlne_try of Computer Solution '
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: of the sphere. .Thus, éfter 360-—degfee rotation, the six target segments are ‘made to

";'a.ppear as the entire'target._ The radiation from the six target. segments can be defined

both in electrbn_ numbers and angle. The actual geometry used is shown in Figure 2.

. Major Assumptions

FElectron Beam Diai’neter ~~ It was assumed for this analysis that the spot size diameter

‘was approximately equal to the number of megavelts between the anode and cathode multiplied

" times 1 inch per megavolt. Thus a 5-megav01t machine would have a 5- mch target diameter,

" and a 10-megav01t machine would have a 10- inch target diameter. This assumptlon is ob-

' ‘viously open to qu_estzon, but it has been vahd for many of the machines ai AWRE and for

‘ .the machines at: Sandia Laboratofies. The spot size diameter will, in general, vary lmearly

2
with voltage in that the energy deposited on the target approximates a V' relatlonshlp and
the target area must increase as V2 or sustain damage. This assumption, if it ign't valid,

can be easily modified in the progfam as better information becomes available. -

Angular Distribution -- The normalized angula.r' distribution of the radiation produce_d

'by electrons incident on a target was assumed to be a formula which is an. average of the

information available in the literature (References ! and 2). ‘This function was determined -

- to be

.F_="é-9V/.0'667W, [

where Fis the intensity, 9 the angle i_n.radians',_ and V in megavoits—;_ '

. Divergence Anglé -- It was assumed that diverge'nce angle of the electron stream was

‘a reasonably sniooth_ function varying from approximately zero at a target radius of zero

-and then gradually increasing to achieve the average divergence angle which is used for |

the calcuiations in this. -paper. ' Results from Dr. Boers’ coxﬁputer progfam (Ref 3) of .'

. Sandia Laboratorles tend to 1nd1cate that th‘.l.S is not an accurate assumptlon in that the -

“where V is in megavolts_ (Reference 4). *

electrons closer to the center of the target may actually have a larger divergence angle

than those on the periphery. However this fact does not serlously affect the overall use - .

B of the computer output. ThlS data can be modlfled to utlhze traJectorles avallable in the o

future

Bremsstrahlung Production Effzc:ency Curve -- The curve used was. the one

Vproposed by Sandla The Roentgens per. ‘coulomb equatmn is:

"R/Q = 1. 1x103 V8




. The actual compﬁter program in FORTRAN language is included in Figure 3.
In order to obtain a uniform, slowly varying electron distribution on the target as a

first appreximation, straight lines were drawn from the anode to the cathode, and these

lines were assumed to be the electron tra‘jectories.- The computer runs were then made

' by subdividiﬁg these angles so that the average angular distribution of the electrons could
“he Eregrammed at 0, 5, 10, 15, and 20 'degrees. Computations were also made where the
:a_ngular distribution was constant across the target. For a constant electron beam arrival
' angle; the maximum intensity did not occur on axis but at the angle at Which th.e electrons
~ were distributed. - Consequently, a constant angle of distribution was deemed as not repre-
; sentm-g any experimental bremsstrahlung distributions achieved to date. Computations Were
"_.pe_rformed at 3, 4, 6, 8, 10, 12, and 15 and 20 MeV at 0, 5, 10, 15, and 20-degree average

angles. The computer output consists of bremsstrahlun-g radiation intensity directly in

front of the target on axis and at 5-degree increments from zero to 90 degrees. The pro-

f _gram -also normalizes the dose distribution to the dose on axis at zero degrees.

Analysm. of the computer da.ta is d1ff1cult gince no one chart or graph can represent

'all of the 1nformat10n. "One of the more complex factors that becomes evident is the changing .

b ._spot size at voltages above 10 MV which causes apparent 1ncon31stenc1es in almost all-of the

analyses. However, it"is felt that this spot s1ze is an important factor which should be taken

‘into account. Since the prlme 1nformat10n Wthh is needed for flash X- ~-ray machine analysis .

is the actual rads per coulomb pletted versus voltage, or the modified bremsstrahiung pro-

lung production efficiency curve for various dwergence angles is 1nc1uded as Figure 4, The

. 1mportant information is 11sted as follows

1. Wlth zero- degree divergence at a zero spot size, the modlﬁed bremsstrahlung
productlon effmlency duphcates the bremsstrahlung productmn eff1c1ency pro- '

': gre.mmed on the computer.-

T2, The effect of large spot sme drastzca.lly reduces the bremsstrahlung productmn

at 1 meter. .

3. The bea.m divergence angle causes extreme degradatlon of the modified eff1c1ency '
‘curve,  These efficiency curves can be used directly as a first approximation of

‘ _bremsstrahlung output in designing new machines, "

" duction efficiency, th1s important information was plotted. The plot for the actual bremsstrah-
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- DC . .= diameter of cathode target spot in meters

RN[N} .- l.-adial distance to center spots of the 6 target sections
PA = angles in radians to divide sphere into 18 sections in elevatmn

‘ZA(N) o - the mtersectwn point on the Z-axis correspondmg to planes mtersectmg the sphere

: .. at 5 -degree increments : ‘

RB . = radms of sphere and/ or distance from ta.rget at which computation is deswed
XYN - radius -of circle formed by mtersect:on‘ of -plane with the ‘sphere
XA[N, Iy .. = X coordinate of plane N intersecti.ng with longitude I.

‘ ?A{N,I] « . = Y coordinate of plane N intersecting with longitude 1 )

' .'.XR[L I,N) - distance from target segmen{ nto XA[N,I] YA[N,I]. See Figure 2.

'.PHI(N) _' - ra.ngle of electron arrival at target segment N in radians . )
cm - equals sin (PHJ(N)), See Figure 2. '

(N) - . = equals cos (PHI(N)), See Figure 2.
E . _ - See Figure 2 :

- F .. = See Figure 2
ANG: =~ - determined by E, F above--angle between electron stream and XZR(I I, N) the
: ‘observation point. ‘Read in for six target points
G . . - product of ANG(L J, N) and megavolts :
FE .. . - .degradation due to angle represented by an equatmn usmg Gas the mput Obta.med
’ by experiment. : . . : .

RABN . = the inverse square dlstance degradatmn factor .
RQ h - the rads at 1 meter Pper coulomb curve. whlch a.lso uses” volts as an mput

XCOL ~ + - defined by input data S R _
l_IELI(N) S _relatwe current denmty at target posmon N Read in dist card for stx posm.ons
SCOL - - " = an operational unit ) . : T
COL(N} = ' - the coulombs deposited on'terget section N
ARADS " = the radiation level at 1 metér from target section N

: BRADS SR - . the radiation at point 1f on the sphere from all six target sectwns
RAD_S(I)- . . the radiation at the 5- eegree angles from all 216 target sections .. B
TIME * . - the pulse duration in seconds . : o :
Voo - voltage in volts . '

' Figure 3. List of Parameters and Progr'a:.{n.Used on C._omputer '



/DASPLAY SVELL :
M,0073 ACTION IM PROGRFSS.
JJOP. G0, TI#HE210

©L.0001
L. 0002
L. DDO3
L.ooch

[FIC

L.000S

L, 0006
. L.0007
L.0008
L.000%
L.0010
L.0011

L0012
" L.0013 -

L0014
1.0015

1.0016 . |

L0017
1.0012
© E.0019

- L.0020

“ikl0021

1.0022

- L.0050

10

MAME>RAD
TNIHERSICN RH[B]. ZA[Z ] XAIZO,”D], yA{20,201,
Ci6l, 1[61, AHPIZO 20,631, T0LI6Y, F'I"U 20,01,

‘1 PHE[G], RFLIEE}, RANM{201,

%Rng?éﬁﬂ 20,61, BRANS[20,201, RANSL20]1, ANANS[EI, XR[!D 20, 5]
’

RADS 1 METER FROM 12

READ [9,2] v,AHPS, RB, TIt

RLAD [9,3] [PHE[NI. H)l,ﬁ] [QFLI[N], 1>1,61

FORMAT {2F9.2/[ES. 2]]

FORHMAT [6C10.2]

P1>3.14159265

" DpC>V*1,0E-6/38.37

102

104 -

106

DO 101-H>1,6
RNIN1>DC/12. o-iFLUAT{N] -0,51
Do 102 MY1,19

PAPI /36,0 [H-1]
ZATMI>RR*1POS[PA]

DO 106 M>I,19
XYNDSQRT[RB*+2- zA[N]--zl

DO -104-1>1,13

XALH, F12XYR:COSIP1 /18, 0%[1=11]
YA[N,I])XYM*SIH[PI/ES oxf1-111
Do 105 N1
06 105 1>1, 5

RO 105 J>1,19

ARTL,J, MY>SORTIIXALL, U1~ PNLH}]-*2<YA[I,J 1**2<2Al|]'*21
no 106 ML 6

PHI [HI>PHE IN1/180. 0P1
CLNI>SIMIPHI [N}

_DINI>COSLPHI [N3T

Do 107 M>L,6
Do 107 1>1,19

© b0 107 JX1,19

108 -
207

-.199

107.

110

. 1,0051.

L,0052 °

“L.0053
L,0054

111

L.0055 "
L.0056

L.0057
L.0058.

- L.0059
L.0060
L.0061
L.0062

© L.9063

L. NOBH

L.0065 .
L.0066

L0067
UM, 0065
© M.0065

L.0069

E)[C[N]OIXAII,d]-RN[H]](D[NI*ZA[!]]/KR[I J, N]
F>SQRTL1,0-Eex2]
tF [E] 109, 207,108
ANGLI, J, H] SATAKTF /E)
§0 T0 107
ANGLT,J, HI>PI/2.0
G0 T0 107 - '
ANGIL,d, N])PI-ATAHIABS[F/F]]
CONTEMOE § B
DO 110 NYL,6
o 110 131,19 I - :
po 116 4>1,13 T -
GXARSTAMGIL, J, H1#Vel OE-6]
FELE,d, NI - _ 1.0+EXP[-/10.667+P1]]
D0 111°N>L6 - . : :
B0 131 131,19
PO 111 41,19
RABNIL, J, MI> 1, 8/XRLI,d, N en2

CROD1,1F3*[V*1,0F= 51**2 g

XFOL)AHPS'TIHF
TT>0.0

. oo 112 Mo I

T116
-.117

CTToL2eN- 1]*RFLI[H]<TT
po. 116 N>I,G

SCOLOXCOLAL36.0%TT)
CCOLINI>SCOLw 2= II*RFLI[HI
po 117 'N31,6 L.
ARADSENI>RQ*COLINT

©.DO 118 431,20

: 118

00 118 123,20
8RADS .(1,41>0.0
‘DO 111 N)i,

TRAMSMHISSIOHN ERROP.
TRANSHI S5 108 ERRGR.
t, 0068

113
114
115

216

C 217

o 36

35

Do 113 151,19
PO 113 J>1,19
BRADS[I,J])[AFAW‘[N]]*RABP[I J,HI*FFEI J,n1<sqrustl J]

no 118 151,19

RADS[1158.0
DO 115 9>2,18 .
DO 115 131,19
RADS{I])[PRADS[I,J](RADS[f]l
D0 216 151,18

RADSEI122.0%RAD

URITE 16,351 [RED
po 717 $51,19
RADHIIT>RAAS €11 /RADSIL
WRITE (6,36) {RADHIIT,

s[l](srnPsll 1ICRRANSLE, 29170
lt].!> L

Rz

1
421, 15]

CFORMAT  [2E15.51"
G070 10+
FORIAT [BE15.51 -

EMD ' S

:Fﬁgufe 3(cont) 
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Figure 4. Sumina_z_‘y_ of Computer Results ~ = = -



: _ Oinfimum Tube Impedance Derivation

" The optimum way to design a flash X-ray machine would be to determine the brems-
strahlung production efficiency at a given voltage and then make the tube impedance n - 1
times the impedance of the Blumleins. This derivation is shown below: '

“BL

Vool_' 3 | 27 Vi

 Assume that there is bfeméstrahltmg radiation em'anating which is given as

Output = I<:VII“J"_1 I,

~where n - 1 is the bremsstrahlung efficiency Roentgens per coulomb expoﬁent:

2y,
V i} : V@ ZI_; : : '.
S - S R
' L -. n-1 . -n
1 = - )
. Outpat = K Vo 2y (Zgy +2)

doupnd oonl gt e
dz, —_Kvg[(r} - 1z .(zBL.-r-:.zL) -n zL. (_zBL_+__zL) o

13



Maxirnizing by equating to zero . o B . R ' _ o ,) '

0= (n-1)(Zgy +2)-nZy
= - .1)..2'.13 -z
and
ZL = (m-1)zyg

This rneans that - if the bremsstrahlung production efficiehcy goes as V4 for a constant

: _imped-ance .tube then the X-ray tube impedance for maximum bremsstrahlung production _
at 1 meter should be three times the Blumlein impedarlce. ~ This fact becomes more important
_ in the machines'operating between 10 and 20 MeV. If one looks at the newly generated

g eff1c1ency curves, the conclusion can be reached that the bremsstrahlung production effi-

 ciency exponent rapidly decreases for large spot size and large angular dlstrzbutlons.

" time will be. 'Therefore, for a machine with either a large spot size or large eléctron . = )

Thus,  for optimum bremsstrahlung productmn, the tube 1mpedance can actually approach S }

 the matched condition or less, and a m1smatched system is of value cmly when small dis- -

tr1but10n angles and small spot sizes are utilized.

' Computer Results .

The results of the computer runs are given in the appendix. Comparison of_compﬁter
results with experiments conducted at voltages between 2 and 12 MeV on Sandia's Hermes
. _flash X-ray machine have demonstrated excellent agreement in both the intensity and ang'ular o

~ distribution. This will be detailed in a future report. .

o Voltage Rise Tlme Effects

'Ihe voltage output pulse from these machines can be reasonably descrlbed toa flrst
:approx1matlon as two exponentlals 'I‘he first starts at zero time and builds to a max:.murn
- value, After the voliage pulse time has elapsed, the other exponential wﬂl drop the voltage
back towards zero. Ion Physics has generated a plot of the effect of various rise txmes in non-
- dimensional form. The pulse width divided by the switch rise tlme is plotted ( Flgure 5)versus
_the degradatlon in bremsstrahlung dose (Reference 1). The hlgher the exponential of the ‘modi-

fied bremsstrahiung 'production efficiency, the worse the degradation from the switch rise

- beam divergence angle, th_e voltage rise time is a less important consideration in the

- 14
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- machine demgn Slmultaneous research needs to be conducted on the spot s1ze, the beam

divergence angle, and the rise time in order to obiain the maximum p0551b1e radiation dose

 in small volumes; the hypothesis set forth here has been verified in data obtained on large

flash X-ray generators. For a 13-degree average electron beam divergence angle, the
computer calculations predict that the bremssirahlung production efficiency is proportional
to the square of the voltage at 10 MeV. The radiation half intensity then occurs when the’

‘tube voltage reaches 0. 707 of its peak value as predicted by the modified bremsstrahlung effi;

~ ciency curve instead of 0. 83 as predicted by the eriginal efficiency curves; thus a longer

radiation pulse results, - This effect has been experimentally verified. This leads to the

: -interesting conclusion that at voltages above 10 MV a good approximation to the beam

dlvergence angle can be made by using the ratio of the bremsstrahlung productmn time half -

width o the voltage pulse half-width.

" Physical Interpretation

_ The following ‘physic'al interpretation is’ presen’ced in order to attach some reality and -
significance to the data obtained from the computer. At low voltage, the electrons y1e1d

bremsstrahlung radiation in almost 1sotrop1c dlstrlbutmns._ At voltages above approximately

" 8 megavolts, the electron rad1at10n sources are no longer 1sotrop1c but become highly

directional. This is analogous to a flashlight bulb being utilized as the. radlator for the

lower voltages with a collimating reflector being moved into position behind the bulb propor-

tional to the voltage, 'The higher voltage is analogous to a better collimated beam. ' Th'e -

- radiation or illumination half- angle will decrease,. the on-axis mtens1ty will 1ncrease “and

- the beam from the flashlight bulb will become a searchhght—type pattern where the inverse

‘square law becomes invalid except for very large distances from the source. The reason

e for this is that when a pomt in the rad1at1on fleld looks back at-an extremely well colhmated

- source, the point can see only a small portmn of the reflector or 1llum1nator In other words,

- since the radiation is so strongly collimated from other portlons of the target the pomt does

not see these and, consequenﬂy, no inverse square law can be obtained. This analogy also

- shows that dose dlstrlbutmns given in rads at 1 meter are meamngless for flash X-ray

.machine operatlon at about 8 MeV and above, in that a case could be hypothes1zed where :
~ an electron bearn would be made converging and all the radiation would also converge at a.
" point 1 meter from the target This ylelds a max1mum dose at that partmular pomt only, e

{f U and the 1nten81ty decreases in every dlrectmn. 'I‘h1s convergmg beam, whlch requlres -

16



better beam control and handling'rriethods than presently availlable, appears possible in the

future.

Conclusions

A computer program has b_een wr_i‘i_:ten for the IBM 360 computer which accuraf_ely

_ 'predicts bremsstrahlung'outputs in in_tensity and :aflgle from large flash X-ray .

4.

-generators.

The 1ong X—rajr pulsé width 6bmpéred to the voltage pulse has been explained.

The mteractlons be‘tween voltage rlse time, spot Slze, electron dlvergence

angle, and bremsstrahlung dose output were derived.

/s

From Figures 4 and 5, bremsstrahlung outputs from proposed flash X-ray

machines can be accurately and quickly determined.

1718



APPENDIX

o 1e20



gasadap g
gaaadep gg

go9adep gy,
seaadsp ¢¢

geaadsap g},
saaadap o

sasadap o4

. mmmummv 0g

soaadap g9

saaadsp ¢z

 soaadop g9

soaadap gg

gaaadap o9
ssaxdap Qg

gaaddep (9

saaadep 0g

saaafap gg
saaadep g1

m.mm.nuwv cg

CECRE

- mwmhmm.:u 08

seaafap og

saaadap 01

mmm.m.mwv 06
833J133p 0g
gasa8ap Q1

mmw.nmwu g
gasadep ¢

. BaaJdap g

: mmm.umm,n g

gaoa3ap cF
mwm..nmm..v c

“saaxdap 08
gaaadap ow“ 0} pezlieuIIoN
. 88aadap g ago(] aAljEToY
. mmwnmmv.cww suadjusoy uy
- ssaaBap OF
saa1dap g mms.ﬁm\w wmom .

AMQHW.H.DO OL HILNED Eo.mhv mEZHSﬁUMM .H"mUNd.,H NHm HHL ZO mﬂHBHmZHBZH BZ.HEMDU mﬂrmbﬁﬂm

VILVA HZINA LLOO N

HTONY mﬁ<ﬁm>< -~ {HAISLNO OL MHEZ&O EOM_E m.H_Z"mSHOHm ,H.mmmumAw.H_ uﬂm Mmh..mo,m SHEYDAA NI SHTONY

VIVA HHLNT LLOD .

HNLL~ mQZOU".mm NI HLOIM HSTNd

VIVA MALNT LL00 N

mm&m_ﬂz ANO 94 maﬁm mmMHHSH Z.H ,HMUM«.H_ Eom.m dIONVLSIT

mnﬂ\ﬁw QZ< SLIOA

LVWHOS LNOLNIEd HILALINOD

VLIVT YALNT 4L00 W -
o LNJE¥YOD EDVLTOA .
o, VIVA HHLNA LLOO I -

mom.nmmm. o.

21




G-
- )
[NV ' urin:n.:
Ty osGduanty T athent™n afgnpel o’
TURETSUILITY TG UZURST "o AT T
o IR "1 'T
T e s - - : .h.y.r‘ JaELd Liant
Tid owad ot T EL SETY . o 7NN L L0 A T
. - ; : : ST RALGE LL0G”
lllll e 14 A e i — e ear s ] © e e e th e e s e e oRom o 2t e e b r L o . - L..M*I—.. e s b:.nL_O ....
S . s :: f l_._C L4000 W
e P Ty ST TR L AR TR gdo T
, _ .(P‘c N3Lid LLOD":
Sasriy v AT T 4&2 < uu: =
T R JLJU LI LL00”
.................................. .!.-I---:----u--iril----!--I-----------.-i!.-----------.-....-.- Tt UgTAUSHST Y g ASEINTCO 0 00 3300000
00 34¢ist 00 494%s508°G UG avieve'( Ui audfdydt 00U 43520e"@ UG 4Tudez’y o 00 EDHFAS S 06 4dTIgENU
QU CELTOGTT U (FEVIIE TR fac i ¥ Ay cq\umUdﬂ_ 1 Rty 1} IJL4ﬁaﬂ g TUTEELL U UG a9EE e et 00T oL g s To 400000
. . : Lo T T d46LzZ2t 0 Tu 4ge2sZ”u 10 1IG3Z62°0
[RELEES Y Ty Jd995Zz u U dtaach c A EEEI TR TU S03nns U LTI N0 LY S AV LG ITINET Y T uqawcm.:
10 320968°C 20 JaeY01°¢ 0 23341t Y Lhwcmﬁ CU LCLuwT Z0 43918910 ¢ dEsliTtn n L:wwmﬁ
||||||||||| i L R A VR T EE e B e rn T P e i o o e R A A A A8 RS & MR A ey — r— —x r—m v ————— ﬂ-.blll.llllll! ||ll|l.||ll!|'Hr,.. - ll.,||.H.< ) B IHr - H -
. _ : o _ | YLVU WALNI £200°L
e TEeTTTTomsommsmmmmomemeeg .ﬂT.hm..v m ......... m <<<< T Ly m...-..--.,.a...: ...... memme Nw.. m---;.-.mu T ety
. ’ : CUVIVG YILHE LL00t
u:_w B=30"¢
. | : S , . L A "VEVA UILNT 2L00°W
..... e oo S 30 Y- St~ =40 T o=
¢ S s : I . "YLVA UILN3 LL00°W
||||||||||||||||| T e TTTTTTtT - TR i R ..G»-!i:.f RER 12 1 T et il [ 1 Rl bttt

e R 111 AT

_ YIVA 33143 £200°W
- : - GO S nuT ™o OTITTe T LAY R AR R N Y
00 3666510 00 3190310 G0 H%9402°0 00 J4L3TET*0 00 4TLZ9¢"0 00 4549246270 00 4TZLEE°0 - G0 3502850
B = LT A e L T A T -t priili wawnwa¢;-:-¢¢:ua«rmnka:-:;qc,¢mﬁm¢ws¢ ...... 80 -4SYETH G- To-30660T o
4 _ : 10 44592¢°0 TO a9£952°0 10 3H6062°0 -
B3 -7 i o V-3 S R 1 T Ry A O TO- 360§ 0" T 55958 0 TO-36HL63 0=~ 10 -I61064 0~
TO 38TSAR0 . 20 5THIOL'O IO L2ANTITG Z0 aSIufl™o 20 S38ihT'e ZG 33839170 0 LLf831°0 20 4%3907 0~
L L . .-H ) ..H ..H -..H .H -H
............ N 4 4\ ;huH"um..Nhﬂwa @ ek
"YLVU L_Hzm LL00 K
........... ‘ ; bl o o3-307f
B e T e o oo oo i Fmmmemmmmooooee D A SLVOUITHT 2400
e T S e mmmsien ‘1lﬂUu.u,q-“=¢HWqHux mwaﬂwx---L-‘;J,-mp--,amvnuhm--‘;---r-.
. ‘VEVG d4Li3 2L00 1
Sttt SO HIE 3395
] : _ Y1Vl d3LNI ££00° :
..................... e e e e - -mmmo- ----s _ ,,-;‘-,l------Auqdu--.“Awquuuq.wmaaanw O URE -
rgaccym 00000 WOWNGY 30 wm_m




23

00 3I4%8HLT'0
~OUITINEYS

0k 3£660%°0
00077398390

o 4% mcrﬁ.o 00 a39eGe0 00 mrLN_: 0.
[§3Y) Hﬂdmﬁw..ra-i!..dd-.u.u.m.wd 34000 A3 9T EE D

T J3L5LT0

U0 30¢CHC 0
00 3/8529°0
STOR 0T TOIC000T 0

UG TEIR0CT
090 umhnww it
003

00 33E460°0
00 SECTLH Y

: 10 iT2322°0 10 3£1392°0 10 3TLCOZ°0 .-
TTOOIWNTSEt O TO3Teg6e™G - ﬂd-uaﬁuéuba ...... I0-4STEUs™ 0~ dd-dadwwmkd-dsiﬂ¢4¢N¢mnmud-}»ﬂﬁaims«mﬂﬂjd ..... T 39LL6L 0
T0 3458238°0 TO 304286'0 &0 L%33CTC0 20 SLTIHTT*O0 . TO <0021 0 ..No 402H3T*0 Al ummwNH..c 20 d13L2T0-
T ~T T T T I
. ] : TVAVG WAL Lf00°Y
|||||||||||||||| L S ET LT/ S i A % ANt b o Rl b 4 ---!:f.d:.,-h....--ll HTT
. VAV HILE fr0nt
e el S Sy e e e e e e e L e e e i ..:..;n_:\ ‘‘‘‘‘ .!.f.::wﬁma,-m ||||||||
_ . R VIVU BILUE LL00 %G
AT
N .ahqr
T Tmmsssomssssoo—mmmee Mttt i Bt i e el s A ¥l ._JLT!;- b .--!&..u.m_.u.hi
COWLAG GHLNA L2000
............. o G ST AL E N T O DG 4T 2207 omme
00 3TL227°0 03 3098427 00 Jduzingto Gu 492022°0 Q0 asGgie’g 00U a5g0ch*n U0 #89%Ly*Q 0G 43%4€5°0
369090 L35 C e 3 20 o e A ,:..:..R.m [PV B B4 vk gravamn i .cc umccco.,._ Ut .L,:..c.mc‘.c 120 e e & V2 b it ) T—3oooot"o
. S Th S0SGELTD T 242999870 IO 461T0£°0.
!._..oIm,?md.am.-c.lul.ﬂalmw.ﬁmrmqrra: ||||| ﬂ.n-.m..wh!?.qroi--l.ﬁdlu T all{:ﬂ.ﬁ-....ﬁﬁ.mﬁi.. ...... Ti; tncqwiu i _”qdlhu.uo.h....q‘.--l_..o!.m_dﬁdmmﬁoi.l-!
T0 350968°0 ¢U 348%¢00L°0 &G 446TIT'0 41 ..:.:rmlqc C0 aGiher"0 FATEE A £ S [Al wcm:m:.ﬁ.c A mmmwaﬂ..o.
............. B - e e S R e Ak ST
. “SLvu TaLi4d hhcc.:
win¥ wad gl voUe G oak LUl L b a “T
. ’ q._.cr [ ARE .:oa 13
et e R o emmmmmtmoenes mommmman- mrmemmemooa R 11§ ¥ AR SevT R P-a
2 . . TV ULl LL00
: . .....PLL ey .._..__ WL o 040°1 :
- . VAVL BHLEE LLGE
N X aahed mw_ﬁm hdot¢g 940°¢




T T T it t S
Gu d43845T Ju A{504T°C e G oal ¢ Y HETR IRy Py 06 2843270 . g0 HFnelcer pu IhugRg0
OO ITLE M GBS AOL G e f T S S35 AR e 6D 9IS 0 SBRETEI0- 00 6ET670 “ 10 J00D9T 0
o 20 4L%3 19 JdLwseite I0 J31721¢°0.
BT IREEE ¥ Ach i /I TO - AFEOLT 6 - TE ol - -ncuﬂqd4ﬂd.¢.w:.mc HOHGTCG - O CUETTLTTO
o0 ALITLTT0 - Z0 2913230 v Ll cn harqta 4] ¢0 HIT9eh’0 AV A L
T : *T — T |
SYAVG vanna oo’
llllllllllllllllllllllllllllllllllllllllllllllllllllllll - mm..m.ﬁ - .W,-mw ..M‘Nh.ﬁ - .. A—N.os\ - ..\..H. -
) “yiva mh;m thc It
N SR ,-:uz_».: B I 1
L . : o : S “JLlva vmhhu £LDOE
. ] . S s : vdLid u;; LY Sty . GI0°T
. ’ . ' : : ) S TWLvd udLid hﬁcc.?
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| Treee T ]?!Hﬂ q‘. m..—élau. n..r.l.t[..‘, T &u..: AUV 1- |

YLV L £200°%%

1111111111111111111111111111111111 e R A A 1 AMmﬂ.n.m.d:.. ._.Q.lmuwo N o Ha....umumou.q.;. B
JTOHTT0° - O0R H5€232°0 00 F3Thee 0. -

T0-402G636°0 - 00 30922176 GG 43G634T°0 MO slZ3LT0 - GG 4baLuzt cg.oad
0

19 E¥ R 3 T30 )t s TSy TRV K R TSSO Tt s Ge—afetE e c 6 VA 1 SRS LR § M M- § 447 LV N ¥ B Earaed
: : i . . . ] 10-d484€L5%0 - TO 49ZZIT'0 T¢ 3900T%'0. .
TTOGATONCETU T HQ:qudNué ...... VCEULENTYTTTTTT TOTARTILIUTT -No!MNdmdﬁid ...... AU E-r A Sl | I A (A £0 % A I 4 B i+ A0 Ak ¢ A
Z0 30£00%°0 Z0 um:mm . oo ALe3LETU w0 23342€°0 TQ 4£7232°0 0 JThEhyTO - o0 HELTGY0 Nc dsHGOS "0
............................................... Rt ﬂnnw--J.alu-vﬂ.--u=-;;--- H--.--l-.-...a.--;!;.,w\-.ﬁ= SR e e
- : LT R o ) .<h<o YILNI £260 s.
FEYEEEL ] L LYTS 100 ¢L LY O] r Y R
. ) i . : VIV HILNE L200%H
[ TTmTTmmTTTTT " R A P | £ 3 S ;r--:--m-,uﬁm g
. TVAYG UILNT £L00 W
et e e T e - 10 17 100 0 e« 6 bl - 14 € ._”-l-IT
o Lo TOVLIVG ;mhzg hhoa.;
Yo bk.aw T R :
. : R I . : STLVE UZLNG hmoo i
................................................ 1 S el B Mo aie etk ) R R (P00 WA YA+ £ R
TC-398322°90 00 d¢BZ0T°0 00 4%35¢31°0 . USHANT 0 G0 d4elITiT O GC 45120270 0G-3643¢7°0 - 09 156I8Z°C
TOTTIRGIELNU T (DEO R WA S | I VI I b A 4 IV YV s VAR L TU TSIy T RO RN AL VAR VRN t§ o AT A 1} I+ Rt s M 41150112 S P
) . o . o o . . B .o 0°¢ . TO 3JZL5HED
IO IT¢Lee T | ORNE 3 S| [ R S A TR AR Y N RS FATRIH s LU SLTTUTD SO ITTIET T 40 3Tezal™ v ¢ INTHOT" T
20 3Z2LH6T°) G HE852T°0 - 0 3URILTO 20 4493Z2°0 &0 332482°0 ZO A5945%°0 - T0 HRE3£5°0 ©Z0 333BB5°0 .
................ sxl-e|:¢f1i;;p;¢=-------:---l-----;-.ﬁ--lx---lu-J--:-t;;;;“Jt-‘u--u-lu-----nw-xxpru--g--l-saapﬂ‘-----l---- e e 4 -.:----.e,i.
........ L e . . : :.:,S; HERRE | 100"
R mwhzu Lrae’ :
. BIEAES . [ LY
- o - : K - : WAV YLD LEQON
TR TR mrmmeses e , B . eI n L;‘mmﬁﬂurunu Jmﬁ:w .z-J ...... TR etTT
. : L N . ‘ o - s VIVO UALNS LEUG Y
|||||||||||||||||||||||||||||||||||||||||||||| ¢==1||-|-||-|--«----:l-llll-l---:lxaasallu---ll-n««--q--;;-uhm u;}:- . .-}4--|----|---4:|1--anﬁ 4ﬂ<,;=-.-uum U Bk
’ ) o S C WALVE U




3=ESLG00TY

: TTTTTTEm T o T mm e e R S T TTO=SATE ﬂu...a. g0 3te9rr g
‘00 3536045T°¢C 00 3Z0IGTG G0 adiszéd co 46533270 g d5604et e UG SZLOIN'O Q0 42CCLN°0 Q0 ummx«m.o
Ut 40703 O P EL Y Y VU dieuuw U [V VIR 03 F AT S Y IR 1 VA w78 Y/ TR [HAVE A3 3 G ) T Toe 3ot ont ™o
. . g 16 422¢61°0 TO 456U£2°0 19 JL5Ti5°0
TTOTIUIRTRYTU T T ITRTER G~ TUITLTET TO 39T esso - ¢ :umnaﬂa+d ...... Nd.umﬂﬁnﬂ+d ...... Nd‘quN1a.q-:ureq.mmmhnﬁ.o:.
Nc J9¢H0e” o No ATLZ2€T°0 ¢0 azgliict €0. 4526L2¢ €0 4916270 ¢U 405300 () .n:uﬂn. o0 ummmﬁm.c. .
....................................... L DTS LS nee o M A e ST e e

A - ' : .L.ﬁlln..l|.|i|..b|H

e

ﬁ.Z. L1000

F . [ A A
313 2100
Bt s
HAL43 1200
o 0397 -
Lya i

S o " "3 Li00°):
: 3R L 44
: o TYLVQ HILGT LL00°V
............... ----------,--------f:-------------‘---------------:,-------------------*-,--------=,,---------Hﬂw “»ﬂﬁrmﬂ.mBJQ--w-.-ﬂﬂw. gvdmd*f.ﬁq---.,nmafnuA_agw:mw,nw---,J-
co uuoqﬁﬁ 0 56 H02951°5° 00 adi 00 4502Zg"0 CO a929L2°0. a0 uuIsee” 6. %55136°0 80 3377640 )
JEETT 50 TO AL TLOF G- A@¢u¢qw n:m:gi,q¢ WEENGE Y GG EEE TR0 00 $3 GG B L G986 o TU 4000010 -
I0 452¢0ZI°0 10 4249907¢ 10 Jeaogstn
78 e Loy b RVl ) o3 o v ) A R 1 s e Lcaaﬁﬂ.a (53 R iy i
Sl Laldeztl TO GGHERETD Z4 !>_CL O HL€H35 g z0 hh;mwn.
............................. PR R X I ..u...-.....m......-- an H T;.,,!.....k._.”.. . — nH. S ¢H C emme
_ —_— ) AV 113 hhco b
S memmm e T T T e LD s oremmm— SRR RN Hq as- e B R G TP e G e e hm_qm e PR
. Lo CVAVG YHLad LL00c
» ittt fetere——
CVIVG N3LUE L2000
....... T T e e e s uu.u+,-u:qnw-prw~.gduu.--. ST L e e
. _ seLYa vy 144 24030

B
PP -

..G“_“,f.. .l

SEEDE ..dmﬁ,ﬁﬂlll

R

25




||||||| . e e . e m M EE A e e . - - ﬂl— * - e D.M.ﬂ!
Uy i TO=aciadLTn 0 L:cw 310 00 dTBEez 0
iZb e BrR b komer m s Ebm N S b R ¥ LTI o116 ::ap (2
S Conte oty
............... a..ru.---quiu.‘.mmsm*b.n_i11T(l.-..n._nm_r.n... N.c.u.hcmcm.aﬂ ‘w:‘mmmm,m.:qq b
76 312255°3 20 13966270 TU aULLEdTG 20 JTRLIT0 . . 20 4¢609% ,
- g . ..l.i..huah‘; \\\\\\\ -

Rl &
LG :.:._L LLOY

T rTT T - TET SEETT — w T (17 Ay
! . SLYG .?...H.:
i it SETTTET oo i b SRR u.r.._. .an i suva .
R R _ B _ . C L uLvL uELiA 2L00
. - AP RN BRI R AEn o A5 Tt s 5 I
: - oo S C : L o S “SLLT N
e e m e e e e e e e L S e e e e e .OuG:.-_» | 2/ BRI ) -
g9'0 B R BG=a0ET05 "0 TU=-433KLT 0 ﬁc...._m.z.u.w.: 0u ....:u._“ c i cc a3LL8T°0 00 n:w:mom o.
BV 17 V£ /3T /7 TO-A8Ls mmka{.i:drc-uumdmhd - [vaTapvy - b i o;.::.xa.ﬁu--nha ..... Y T 64 S+ ATl R 1V Ahmﬂwmﬁ T T c. Jgovoet -
: . . : o o..c T o (V] . .o 0tn
uu [VIY] cUd=auidToul U tl Uz U | .hC dwuwall U FAVERTN T AR [ .L._._FC«.F, U : [AV I A nm_-m._
0 45452970 Zo u_wh.nmm g 20 J2€64483°0  4.€0 ...:_bc—“.n u 20 afyGeT L0 WSGUHLTYO g0 a%a%tr o mo ..aOmDN
————— .I ||||| s S o e e et e e et e e R e T e v v e b ﬂ -—— . — '.Mll|l>-il - - - . H. mr e
- ——— e BTN .
..."_...._...___‘..rm; ﬁu_._.:,_m hho.c.

G T T ._m_w
L . . . . *VLVO LELIG hhoa i
e 3 e w..dxaﬁﬂq-ﬂu i ston SRR N L N T A

- _ . - _ - ) I : . : . AL ”C,_.‘ 3 hhoo

. ) ] I - } - E U Y B A )
0Tt - 00 . a0 ) TC=-alh3TZ0 C~4T5L56°¢C n.m ._:..,ﬂm._”.c 30 45LL5T°0
B3V 175 A V¢ B B - 1F 1TV Sy T »uuﬂrmnﬁn?vui.f.idc-i ED 1Y B ..c_uma»uu.hm,dmbd 1111111 GO INTLE3 0 IO .._WJN?Q d.:..fHQ T000IT" [
: : . S . . B SR 000 00 : 000
||||||||||||| L' .q:..?f:...-ﬂ.l:-n-.m..d.l,l---»:--1-:-:!04.q|--|||||-|||x|.||1ﬂw-q:-:._.-m::u..,u.wﬁ.u.fq----l TRTINTTO T TLUHRS hH.M..d.::fNQ..m mhod [
-T0 34322570 e 14e50L37 0 el 31205370 20 anlgtr e £G H0GLNTG ..o 0T031L0 . Mo 420322° 20 35€382°0
. — : — T T T T T T .
CULVG GALNT LL00TH

_ S LT T T R waLA L Ing
- " : . - . . X . -— I T A L T P £7 M o B T 2R 1175 21 B
5 . L _ SRR B | S CVLYO ¥uLud Nhao. -

e et e :,'=J--wi-q-quu¢dql iy nu.“ﬁ a-- ..... TS




uh:m hh:c

LA

: - ..;h...._ Wiliid N.N.c i

§30 LY S;_ et
T sy uELas fdout

. .. . .(L..._.-r...: ..v.__-_C; . n_n—W ..wLGﬂ

. YLV WELEE LL0UTH

- ) T : : ) . o Q T Tt T g0=J28888°0°
T6-30%99Z°0 TO=-3BIHTS°G T0=-:5334%4"°0 U0 anglel’eo GO LJ;ﬂ;x.o U JTCusSe'q c maawmm.c 00 4BHg2h°0
B LEEIAULEE R 0T 306TLT" q ...... uai-uewmﬁ‘Q.:-:qq:mJHsud.c:.:.d:siNswwm. :-:-od.QJMJUm {1 :‘:cd 35LG¥6T070° 7 T0 dogo0Tro . T
N ] S : o 0o , I : S 00 42242600 ’
0 u:oohu.c i0 Jeehes™ 0 FU SGaT0d0 [ANEPYT T o JUCT0T ¢ ._cc:.._m [¥] LU LI 0T D  JTR0G T 0
rAY mmmﬁh ¢0 4273G63°0 SO a%L3ustu BRI TR AN tAVR Lcccm L €8 Lﬁmcmﬁ 0 ¢ €0 USEICIT0 - <o uwmea.c... -
||||||||||||||||||||||||||||| o e e e e e e e e e e o e e o o o A b e e e . - - _. |..||||||w|-..—un L B SR R
: . , _ . i o : YLVQ UILII L0071
Tk e s e R PRRNREITY St (el T A iE..::w;néa T gL G L R
. - , o o . e ) ) . o - VESG UALNI L£00%H
T B o £
. . o SWLVU YIEIYOLL00C
e CrTTTTTTTTET T R TTETmIETTIIT AT . ur,a.H.w u,:w:? Tt g ..ﬁ.---.u-.
. CYLvy CL._.....M LLa0” —_
.................. et et i et e I O o B TR T gty
. . . R VIR R t.c ;
: . : — — - T : "D .
Z0-3CITLH°G TO0~d92ZhT5 Tu-Ludisz*G Tu=aaiuti'y Ul SZTU5ETG GO aLo06gg9 - 06 mmﬁmﬁm.:.
do:wﬁm&aé.d-izsaaim%:#w%qu ..... ia:ltué-%.q ..... .Gcfuﬂﬂﬂmﬁ . :.:>Qd-mnqﬂéa L L uo MG ﬂa‘hacnoﬁ.c;f,:
* . . : . - G*o G 1 ] . . .
.‘4-:ﬂ:m#ub;!ié:ﬁ¢-:nmjhkud-:-fﬂd.Hnﬂundud-:-fmé-unwdududJ ..... w¢-u¢uwmﬁ.¢;i-:cq‘->mhcq.c ,,,,, LU EEGLTC ¢ 20 -
20 193L3%° 0 4CeG0L” © LU acuuio’u vy Séatulty Gy d G 20 423GCTTY . gn, Lhm £T°0 - 294
L- L L
T | v
.mm.

4.«.‘

..... . ..u :- _— o

T

—_ . R X . . S R N

27




wad v wg

. . . ) » , \)\
»m») i I . .
T E _ Zi-ating: Zu=Jd5004570 TU=4429CT"0
o nh S€4Te LS80 JJTIYT0. . 00 JSTSEI'0
OIS A6 399280 10 200001 0
1) Lmnaﬁh.ﬁ L T0 GNISELtG 20 ju1tel‘a
20 uliUiL° €0 45530L°0 €y 1Co5HL 0
N T S JITLELO £ 29ULHLG

R mhoc

o

u-.

e

RNTETIRS |

m_thﬁk hhao r

i3 Nhoc..

cU=430Zuy*Q

I0-33L71°0 10-459921 "0 T0-4

(1] mpnmmﬂqﬂeiiddliwmmw#n::i:ddfn
RATNET A
£0 JLTSBT O

Ta u;mmu: o

3
< o

0 mmmwmw.o U 440834 L0 d6G

D
Lu-4Gs Nuu.c ‘-:Mm”m@wﬂma.a Q0
o
---}.&.m....w.,.._1mk.,am....w---!=md-um: N A I W T .c? IO IR
£49°0 €0 _4L69£8°¢C - £06 49

)

~3LZ60670

352257170

549670
2£5970 . 10
9356°0 £0
SZU5Q 11}

10 3dodetr® o

232315

JIeeeT’e
JLLGOT'D

"% R A S —

uxh 4 Uakdy hhoo.

DR

) - T T T RAVTREUTE TR T g v T ey AR §7'1 Ci5¢
....... e i VLG ELHE 2400
_ _ TR g=4C°y
o VG ndlid 2499
AL LTIV ST CECMN
e e R N e A e e N ¥ 3 hh,ua i
. . ; DRI TG SR TUE

. _ . _ «rh.qmmqm,ﬂ.:;-«a;uﬂ; AU
Z0-319£32°0 10-456521°C TO=8TLEL1"G TumuJiiy Lu=us/544" TG=-L2G450%) 10- L:maﬁﬁ.c
00 JTIITT"T 0 ILBIIT'D U0 252922 7 0G0 L;QPSB G0 Lﬁj&uu ﬁ 04U 342€53°0 7 1D J0000%°0
e — e e A Lo al 1D tm C._;o Yo Jhanteacs .
0 363TeT 0 INANITTU AU/ S GOTAEGET 4# ocus T hm,g+adow.@, ......
€0 35T2LT'Y £ mem;:., £U_ apLiig’y LU s¥unf L0 alu805°0 7 cmmﬁmﬁ g uc 18645178

¥ H

B

‘1

"¥174 4uF:L nmru

.Hhar walild hhoc

28




- o T T . R e T TUSSITCLT YT T T T0-420eY u}‘:.AF-_im¢mw.x-:
10-9T94317C  TO-M£1250°0 TO-4/3506°0 08 4uS53T°6 00 4%5TLT°0 © 00 4095270 . 00 410T7e°0. oo 19462470
U JTZTI95°C CO =/0020°0 JO JUez U0 U a9G8TIE"C [EHERT IR i o] GC SUGs30TC . 00 JO0RIRTY 10 Joonar o

_ . . “ _ _ 10 §2£964°0 20 Luﬂwcﬁ.o 20 300410
RN LRI AU D B4 R A R 01141 4Tt -  TTLci- A 7 e P o ORI 7935 _

N ; _ ul 5900°H
T TReTIITTTTRTTTTR A Tt . T . A mooo T
€0 3T6272°0 €0 305362" €0 _S9££%C°G €0 JTWLLLU0 S0 U36Tuh's . 8 3 3£3z¢n"
T T 1 T T

mrenemenes Tormmmnmmmeone TRy B KRRV F S0 Vi T wﬂ---:::h..wa ........ gL

. .RHR: cuh;u LLag- :
[ 3a0Y SR TR

.:-‘:;-:--:..=f;‘<:--:-wm+Mm:mmLs#&-huug‘m.
N LA 93%e

‘h;, ruh u h

_ 7o kLaNMH G

TC-4T4092°0 - T0-46553£'0 GG 46233170

G0 33205%°0 CU JHZI9% U GU 25193670 s kﬁ@e@ﬁ 0
.................... o . 20.dcguiltg o
20 J826OT'0 - T duhwgeT (U aaaEi Ty 41 o U ilel £6 3£3351°C

£0 3358T878 . €0 46238L7H wm:mmmmmm;m:-:-m@:mmwwmm;@rj:smm;mmmwmy:@:-s:ww;mmmcmme.,‘:mo (ART30970. €0 364STIT0

o A . _ ) 1 T ST T otT
_ : : “YLdd NS L4000
L£°5. . EitG ZL°T

.%_nf’u
LE R R uu}m

' ag




e ERLREATE a-%ﬁW)wx. Cahed hhﬂ
meLedsits 379 10- Lochmn.a_: thhﬂwmuﬂ_;;-
SrANEITETTTT 5 34 FITIIGT m‘ 19 u;DGOH.o,

. - - 10 33T26Z°¢  BG d1T05%'0 - 10 J9TC8n°0
70 43590L°G. . 20 4TUC29T°D EC sduvis G i . _ €0 J0aacSl’ o mm wwmomm.w
-:mb-mhw,n-i:hzi:-m-mm@bmw“m ...... w4243 A __.d DR
wi £409°
e S i ALRE T mie eyt AR Y e AL i Ay g ;--1cn.cn‘_
uh;u LLoocli
3-30°9
, : : : _ , - RN UREAREN Nhoouu-
mmmeemmmmmme oo T ek T A s eI T . TN - £ R 046°T
o - P SRR oL TTT _ yLva uaLsa LiootH:
wmmmSsmms o mm et e .|..|||..|1|u|-|.|w ||||| Semsomrmmnm= R .. RS - . RY. U JL .Q.n . J._ DH

tJLSA AT £L00°W

16 :.shmﬁcoq.o ~Z0-3TE50%°0
R U LI i X S
0o 1813 ﬁ 0 00 32£797°0 N I H
TI07H376637 0 ¢ 3TLL 10 No 4€306%° qaL"0 £G 1LZZTT°G €0 36ETLICC
Mm wwmmmm.m mm wmmmam.o HO J06TZT"C 40 30335T°0 40 ﬂnhnuﬁ o :Q.mewaﬁ 0
T T T T
. : : : ’ _ o L3 L£00"
T R B B S TR VY (V- ST T Y R A X -
_ _ HILNI £200°4
lllllllllllll !t1|lllll|ll'|lI||#‘v.\l||||II||||I|II|||I|II(9.\I,II|||II||.|||lllllln‘lllllll||l|l'|l..||lII..w‘ Eininieliieielaieliadeddholibrk ok S - .. m l“ ne -u
L YU e AL L0t
TALOG TG IV sGid. G30°1T
s L TN sl nhop-w.
L e u;_< GHY_SITOA - RdUOT 03701

o : o CUUVAVG WILNTLLO0 TR
: oy €0~-39€253°0 . ZO=d3L0C2T°0 No;uaﬁmoH.o_
T0=4L235T°0 TU-465Gh7%°0 - I0N-3/255%€°0 TO~I6TH55° 0.
o LOmdfTaSTY0  TU-dAS5042Y0 | TR-44£599°0 o T0-361458 uo .
_ _ 00 40215478 06 I6THEG 0 " 00 4030580 T4 900600770
...................................... : : e o T0_3spggZn H.p:ﬁ..hﬁ,m‘.a T0 30604%5°0° )
ICETHE 3 0 ITTENT0 EAVIE FA: 17 N B T T A1) o a‘:,.mq-qad-:m--:m:-
0 4330310 R0 49632LT'0 © %0 LGTENT'0 - . NG J966LE°0

No-umm:mm.a 79-355300°0
Z0-3552401"C

T T T T T T
: R - VU-EaLldd 226D

e l-m ..... e y---------p--------»-------,------------w-- ‘ s o ; VLYY udInd L1590

Galdd LLadcu

B 1 A M

T — ‘ TSI a6 IV S07T 371
e e . e LG AL L1200
| T . ST T TR hHH:n au.daaiﬁiuuéwﬁ!lwﬂ!

o
"




>p_>_hu WivIa Zree N
ALIAYLIY 71700
ALY 08
VAVA NIINT £200°H
20-3L1I50°0 T0-3TZZ0T1°C TO-36359T1°0 -
a6 umeﬂmnm-:nyoc;mmH:oN.p-..:oo 308zTHC
DO EA0GEAT O 00 Hciganto 10 uoccoﬂ.o .
............. ) ---:-:,:-:-:i:;JJ:-:-:-:-r;:-:;:Lm@:mmo@mu.b,:-:mm:umunum;ba‘; 20 Je5LTT°0 -
70 430T3T°0 0 9Z0LLEV0 I IR SEZ329°C %0 6435670 CO H3AIHTD €0 4TT602°0 BT S E ]
€0 3THHIHQ £0 J6ETIS 0 C0 32053570 £0 JGREZDC £0 507399°0 £0 435639°0 £0 EhZoLTo €0 323014°0
_ T T T 1 T T
........... - e .<~ga AL L4000
......... 2 TR AV T T A YRR T TV A dute G2
e e R R Lo tWAVA 3L hhno;c:
................ T T T T T T T e o T T - - T o8-d070-
o hewAvg wdsid3 froo”
ALt @i 1V Savd . 030°T
S e e S N S e _ :_---:-:.--E;-----H_.&.E.Pmm_.h..&.p‘:n.%o-.c---
................ T . : SUNV AV SETGA RATOT T TRTTOT
I S O T, SR e Ll .ﬁ.é..J“u.rn&.‘.___hhan...,ﬁ,,,
TUSHCTITE T TG-450509 Za-38521(L°
T0-3036TT1°C TG-429952°0 T0-454136°0 00 49590t " o 00 3984120
G0 30e8Le 0 00 JE31393°0 00 J0LTG5°0 . 00 J45063G°0 T0 d000DRT"0
B i IO Lg53%en oo 104398€57°0 TQ 3€£5623°0
mo INFTITD 0 LUTETI G A TR T ] £0 Fi5m8T 0 £0 dt1zezte
__£0 32065£°0 £G_4£5626°0 70 Lo:ﬁcﬁ o DR ﬂmo 50170 40 A%530T°0
llIIIlIl.I |||||||| - |.<l||1 N ..|.|,|d..ﬂ....\1r.| = o..H .‘rwl.u... ree
TYLVO VALY Loy
on¥ saa 5T [E T 70T TR 453 LT
R B L o e h.\m>m Flid LL0T*
. ) DA e - L:HH o 3-390"9 )
....... T ¥ A s oo i . TUVIVG USLNE LL00N -
: T CW3LET 240 UV N T S
s COORANG vHAHA LEDOW
..:._"_"..__ Ay Al FOA LERE A AT

31




CJ-d0Z0TTT0 . £0-302702°0

Tomiad Sk LS z - PENEDE L LK RNV EALL To=dgagisry 4441422570
30 an U SUEETLS oL TG wu wduality JU ICuZdtu §U8T0 - U Gww3LET0 T 16 500001°
oo et e e e e e e e S U ST 13 Lfpo. o T0 Jgzungro .. 10 u_;oﬁ.;.c.
TG 43350470 I0 4¥E2ITu v _ cLLLELETY U a3Cisnt il £0 4T52a1°9 €0 424307
A VN e AV s S £U-53002070 wdd S B TL T G SA LT aa 3652 uca-o|:h-;e H31£02° o
o SRR T T ‘T 1
LY RIINE LLOO L
Guv uab ol BT B oL's - . STTE
e LI UELHT - L0004
.mz_p g=40"1
o o o o o e e e et e o ot ke et e e . . AING zhh S Linps r-
pq S To30°T
: LU ML LA
LERA T E RS
O U U S UL oL : A M L AT N E Y
: : SU-1064L5°0 - €5-150527°0. Z0-3n690100
~BOnAGLELT 0 ZORATETOL 0 e T e L 205G e S L AL AR D= S G THT S B T aSERECT0--- TI-IT68RL20 - T0-2560%370- e
© 00 HT550T0 00 FTLOLTTO 00 HINULZTO an L95eEnt0 U0 45685076 0e 404TH3"0 0 LEo356°D To 36000170
_ _ —_— L30 163511 LR ALY &) 1645953423
TO 355L45°C ° TO J05615° Z0 L3141 No JLRLGTG T0 48TCE9°0 20 JE2STL°0 - €0 d9%3TI’a €0 10256170
50 F035TC0 5036361800 R UL ELR I 032415120 A0 HSZIET 0o M0 JL0852 0 98- ISET6Z 10 - RO ISSHOE oomee
_ _ _ 5 S _ T T I R 1 T T
et o e ..-:-:-----..:.-----..--::i:----:..--------------:.--..---:--i:r:.a S JE— SRS AA T B 4 1 “E.._hzw-h.\. 00T
: : SiU4T 5 56°9 £3'5 . fitw o [ T 104 ¢ zL5"
- : U3l _:_.DD.E
: 2~30"9

e S —— et e e T Ve, MLIVG-HBLHD - LLOOTH- .
_ . _ _ N : cukg 340 LV Saw eIt T
e S GH AN L 2D t-_. ; S

UE R4 S T 2 A : _

LATE RY X R |
vt

S=HGEGLT 0 £0=JIla9c 8 L0=40£300°0
: _aw¢‘mqmaoa.b‘:;:mcquawmw Brme 30ma2G 2000 $5U3CT Qs o TR I BT 1Yo - T H005E 20 - m
. TG=-389325°0 T0-4T0LNG"0 00 43651 ¢ 3L3TH0°0 00 399663°0 . TI0 1900013
..... ATHRCT IO T AONE LT 0 T tmﬁu.?-: §
I0 339544°C TG d2GLCL°U 4983497y 0 470810 €0 4438910
0 ABTELTG €L Z£93f4'y J3T40¢'0

AU by A b i B 10 w_mn\h”..a

. e N | : s e . TLVG mind 2000°




: , : ‘ Tu~a3Z32°0 Z0=45966%°0
10-3GZHAL 0 10=3THERT 0 L0-d33464°G  T9=4544L5° 90 uTh 1110 0C 43353870 - 06 131127276
-dxonuulmwdwd. d. nnnnnn 0 wlw:.wd.m.h: d |||||| T T A U8 ag3¢I6” ¢ GO dZEtan U LU0 d42ewmicto 00 42Ca3R'G ]
) _ _ T0.5L6552°0. - TO 4T4908°0 . IO 31529270
FAY wmm,u:._”.o A mohmuw.o ed 433eInh’y g0 43uL35” 20 49G3IT 0 €0 aGESL®0 . 20 UTL0GZT0 20 HICLH4°0 -
€ O-FLLLYI OGO - FELORL B HTLHII B E S - EH IO - GG AE ARG £0-493L36%0 -+ ~£0THE6666°0 - N0 HLTOTI0-—:--
. . . . -H : -H T o._” - H ) ,-H - _..H
. T S A L J PO SO SO D SRR v £2: .,Lr: L1001
’ : . AV vad Ué 343 L322 3" hH o 5" NH 6Z2°¢ ..
: — . Leonys
o . _ L EECS _ -10%9
............................. T S S LIV T S Y -nmba LLDO"W-
o o : Coodaddl, u: .Hl__ ycc_.v_ - o faett o
......... T e ..--ﬁp.E HILHI LL00°M-
. . Sl UV slich - 43721 9dcIT..
- _ SR U L 05
_ : S mc-uuﬂ:..u.._ I0-4NCCGT 0 70-392041%°0
i LEETEYNLEY IR EUTY-L VELT S 3 Wt T THLL L¥ S SO .1 T LT Hchu¢#$ua:c ....... TI-386E6L"0------G0- JOBHETT 0 -0 - BTCLET 10 -
00 30950£°0 00 38559470 00 3255(3°0 00 4TGT3L°0 . 6O 00 J0T426°0 00 35548270 - - T0 30000T°0
.................................................. e L ST naT 0BG STRRTZ 0 - - To-4R00E51A .
10 330830f°0 20 32565170 T4 Glasicv 0 JMIZERT0 . 20.49ERLL°C €0 5793110 £5 J32561°0 .€C %zoTc’o
€0 3€9000°0 £0 FTTPCLU6 €3-U32006°0 NG Lliirig sy Upiduzen  wg Sadser.g et 93fell 8 EE 55245175
. T T . T L § -..H. e
............ e el i e S LY JoLL00
wied wald Gl G'aT . 4T h.c.m ) Le'6 . 533° P
: Ha L0
. 3=190°0
. S b dadiig osran
: waldli 4o Ly w_.._q.r_.. . 001 -
, ©IVLYG UL L0073

SEHOSUIGA L witeT o ag




j L) - [ ] -
‘ _
_ . _ Sumaviii'y o gu- 44399770 £0-389184
A=A GERE Y e O3 EIAE Nrgmavh gt G e foma G TN E N T IS Sigth. T0-d13395%0-- 00 STHTOT O
00 sZIMITTC 0B H0L5TETO U6 SETLEL'G Uy 4ue9uE'C b aBlufe'v 00 493640°G . T0 40000T"0
) L PP | Bt} - (517 Toeatn 10 :._mnn._._. 0
To 4T69E€°0 TO 49TEMT0 v a3eaiicy €0 aGWTLATU . LU 48e0LGTU €0 HI6HOT €0 H6L5TL'D

o

S TTR T ) IR YT H A ¢ c

AHETTEN0:

[ RREP WAL TURN Y W5 X SR o wa ol o .. B sETS0L" c:

Lo wad O 3021 €711 # 529
Sl
_ okl A6 LV .:_E_

v LGN
: LR rnnt
) . : § ) AC=-dE22219°%0 . CO=-d9TCTT . E9-40T2%2°0 .
~%0=386T5 00— £0-355 8L :-!i«bntmbtbﬂhc ............ FAENTE ) A0 Il S LraB602T D 10= SLHLTTIO. L T0-ETHTER 0. ns
T9=-341€203°G Q0 FTTLnL” GO 284380 mo uc:cm: o 00 aTL560'¢C 000G HUGL3S 00 dTHI65” 19 43000170

................ -- . _ rmmooeoocinee e B0 A3 TTOE S 00 8L 08360 - TO-FITHILIG e

10 J1eezze"¢ L0 43ZT2h°0 Lo 43880 - 2G 4gGTOT° o T0 T_._”Hm c A .L_mcw_, e &0 43321170 mc .:H ﬁ.‘.

diny -

3-30°9
WA A ETIER T R R T R
Ao Ly S 0361

R e L LY WAL LLO9 -
U t§ : S TS PRI

O S R SRR R e SYLYG-NTL - 2200 nr«u

hanuﬁmJHn r Huc 23590 0 . C0=-ATHETITD

t =t Tl d—0 £oadTZoTh 0 I PR I AT STl A 0 & dhds Ci=glaalTte R PR ST AN T0=3TT20L°0 I0=35T76T50
T0-2TL65€%0 10-32269370 OB aZ30CT0 0 LU aLwiaits 00 dou%fut*o | cu 313270 05 4310160 16 9000010

: : AU S 0G6-45635220. 0 0OLILET6H 0. - 00 HSLHEL D e

T 3TTBLT'O TG 3TLEEE°0 . 10 453293°0 %6 JEIETTI T S 196270 oG 4375h°0 20 JIST43'0 . €0 35£35T 0
~£0-3ERAE210. . £0-IECTES 040 JNIATOTNA 30 ATRGATID B0 SIRALEN0. 40 32912670, 48 UCDSSLI0 . ke 3EThCe:

: _ : ‘1 EL I SRR SR T

. IS HRE 17000

s e e e e e e SN S S ceeeen PYAMG-HALAG  LLOGTH-
: : . R _ I | 3=3079
...... oo o YL U313 LU00 M

ERD B AR i h] o 030°T
SALd v ey pron il

SLHGAL o 3°sT . 334l

- )
v o

34




o= 11309370 2G=35470T 0 C-12H52E7D
i 51 T 2 SR £ LS FATRNIN SIE ST AL R oo A e ETG e Uik UEGHL 0ol DU HGE0E 16 . - 00 SHTSTS 3-
00 3TT2LL0 04 J9££93°0 GO SL8LIS'C G0 4233TH6°C 06 a33585°0°  UD HU3LLG°0 §U 403U857d . T0 42000170
e U -emmmnnan S ORI & .0 IR 10-- h.:;«.?.._. TO--400I84%0.- -
10 49§£56°0 20 330631°0  T0 43904%°0 (0 43iCIL°0 20 aMUSEICU | €0 SLZ0SC'0 LU 4Zd4ia°0 €0- JE€TINL L
20 _4I2301° B HETIZT°C brd FREE AR Kl M M | I ot NN Hib G83THE QD D ZERUT T hy .:n::..n. 4| G0 . dorinito
_ T 1 T T T 1
.................................................. e A S S 1A IS | R A 4 Vi LI
¢ wad uau § 318 L3t 3741 Gn°L 62°2
...... S TR ,L:.: LLOO

: _ -33°0
SEIIH ..‘._._.:_..n hhom.w.T
Ly 240°1
Lild hhoo z-
a4r
. L VLG AGLUT. hhpcuﬁn
- 3 ) MCleacun. . Lmnmwm.c Z0-5Z6490T°0
TC=4£030E8°C Z0=320C0T "G Ti an?elste . oﬂ ua;:: .J 00 4023GT°0
O dnL%Ce°0 00 4940GZ5°0 ug G0 ausTRL L TC 5322001°0
mm e e e e e R R I T T IR LR Y21 RS R Y I ) R A5 E G-
19 dc onwa o ﬁa 00960 G S ST T Y Zu 4335€ETTY €J 43564850
R s S Eo o 4 Al SO #h-ﬁﬂﬂ! o EERONAR N PR LYo DRI T VTS g i i B L S /A
'T T "I

r i,

wn¥ oLat AT 'ae [ LT L ) R . LT
- e -- . - "Whin udkdd LED8 -
BE S BeEata
.......... T R ER L E TR R IRy . : CUAVG UBLed L2000
caddl LY o sudd Jaa'1 :
LI AR - A XLV
e = B = e oy 32T R
Suild ey GieA ha*sl 949t

35




BT
4

. i Je gy

2 3EGEEND ..T =44L552°0
12979 =15003
a T p e, ._.wa Hsdals e iy
- b oo

Gu ._uwH.:”.u ae u.wun_“.c.

SR uuhua g
P " -
C C

9E-350283°C CO=JLGCET G alsugty Ty=22000C"2 .
S PN A F 2 STRT - BG- S E L HE T o BBy e G B : CoTg H0D0CTTG .
_ _ ‘ U0 H0295TT0
5 Fale 2 LW h S I T o T A - - LT e : LIS 20 ST O 7 28 \.3 Jno‘...e.v-:
L S R O i v 4 | LTI A I v B i v By Tt TG O IUYUT LA ot l.._urr.(-
£0 3720250 RO SHEBTTTO a0 U33UST°C 0 a0 SGSLLWCU w0 . :o wﬁﬂh:h 0 :c ._nmq: , ,
é . . . X X

nnnnnnn T e e e e e e e e e e e i e e e o e P T e ..ix.? Y .
YL ;u&;h hhud.:‘
S ‘ w1 titng :._;u o

: N - s e L VL HALHD . LL00 .
_ _ _ = o AU=dLUNET G JU~UEGUTE D S0-4699L4L°¢ - .
BB i R/ FA) £ A RN L EEWT-E St I SV & Y 0 S GrabUs Loy ARl S S S ERERRR AT Do 1T NN 1) BTE: £.4 -1 004 NRT
10-312312°¢C TC-d5£96570 UG G3SETTCG UG SULEHETD UG JTH504 "9 acL,ﬂcCh.g.mcumhw4m.o..ﬁouoocmﬂ.c

. H.,wr...ﬁ..m_..oq.w ITomdtezai g 0Q--L 5ynt.0g -
00 44s5092°0 00 3£94¢9°0 [SVRRVATKY R TR
.mo. w.ﬁoa.wmﬂ ¢Ii...mPLNL.#m ,:x--l- aEI,u.rmLHIF---I .._wc-i&..w»__.m.m.a...

EEJETD 10 L4TLTE6°C - - uo SEESETT0 0 TO LACnE5tG £¢ 4L94Z1°0
...... 84 L«#wa.u- Hmee B G S S LUT ..ei----uc. HBBEL G SO LE T D
. I ST ' ) T .
. - ; ! .ﬂm.._.Fu...tho‘.t.. :

LG L faantur
11 - : 3-40"9"
: J!u--!---;l--«n!,u<b<c Halidd. hhbc .E-.
. 030°1.. ’
4343 LL00:
:u an 93°0¢

36




Z0-336L3170

-60-394368 8-

Hc ..:hcc\. o ¢

Faufwuw_
0 3%el81

_--:n¢¢.u e ¢m:u4@¢m¢,¢|w.:¢w.u*aﬁmm.¢

.:,:ma-umanmwao:uq

00 IGTHIN"D
-8 FETGIELE

€0-326863°0",
00 34945020

---18-30000T 40

. 06 3556Te°C . 00 30L3LS°¢ - TO 3£395T°0
Y e -l 2-s T RALI-Caot e 0 . S e R L A
70 359T02°C 0 3¢93T°9 46 H4SIT°0 A9 SEASTZCG W0 JMICTTTG MG F9LSTTN ga (LSITZT0 w0 3LLhITO

S IS

3 NH,:.:_:m T

,:oc s

||||||||||||||||||||||||||||||||| OO OV R SOURIREE JOL. JECY F1 14 R 1Y & AR S 4 - Loedtes
) . - -Qh& u Leooy:

. . ]t o 4 Tl D,

. - .;Ha UdLNY hhoaJ

............................................................... o e e e e e e e e :n._.:uﬁ..,m:bJﬁn:.ﬂﬁhﬁ. ER 1 1+ Tk S
! ch I IRE hhco W

.................... S B ' LT 7 SRR 3 T, ¢ SO

WAL T Z0
C AR

wr’

FLEY YHLII LLoOtT

Ul A B o B T N

€O0-1QTISH"G
B--d-385 000

ES-SEORGT IO

g 41933T°¢

Z0-4696TT"

-:-bf:mowmm+_ -

..... 18- 439305 6

70 HTCOTETC

: LTS RV
l-!ct-.m.r.w.:,. c--m}l?fc-itx‘n.rﬂ...e ...... R ESHETS. BV SR

r.l._..mm..nﬂ *Q g 'C

ki

AR I ol

al Lﬁﬂr AR oO.

o

e

Qrucctuh

AT

32110

00 dL

qG r.....u:mm...n

] cc. 48364670 -~ TJ--30000T-1
: : IR ¢TI FAN kA A
wlr e i e - PATRIETS L. S Rt cH—— E¢|¢d:_¢ﬂ..<ﬂ‘[m@<Laﬂmw1.:
dc ET N

00 30H3n2°0
90 I£IEL40
€0--3L0302°0.-

e LTOINE RO OHTHTRLC
1 fp ks 11 oS S
) - CUMMLYG WAL LEGn
S 1 AR X% LGT - --L87G §5°'6 CELT
; - . CAVEUZLE L4067
.................................................................................................................. [ Ll ISR 53 B IS a=dRTa
- . i .._:.2.. ._._.r. LLJO
. I R A _.r. A IV 039-T
' e Stes e R P hnoc.:

_Ef;‘.w&:k_.rﬁ.ﬁ# e, L2

o33 003

37




LTSN PPyt i ¢ PR S 1L ST T :¢.¢.it,ue AL G302
VLIV FARS i r_uLuhmu4.c U TR &
LT AR A5 SV Sl NS ¢ Y LA Ll 8.+ o + OO } .¢u¢. R -um&ammun.l-.ﬁc‘uoooul
A E o LO=susTeT 0. ﬁcr:rmwg4.,
SoLsuRTaren [} Sp27as00 4 [V PR H oS B (R R W T A
%3 AN5S0zTt B 3ERENYD 5 o J%3099°0 40 HTGE65°0
e e e e R . b /AT A
: .<Hu. .uk K] hhoa.:
.............. O U § ik & AN L 8 . :
...... ,,4'----------------11--------,----;,----;--:--q;‘Ja-----,--;-;r,J-,--.-1----;-;‘,-.-;|.=.-,¢,(----..-,.-;-!.--;--..h.lgst<,,.r‘hr LE-8 :
‘ e : . . . cLhmm L2307
N S rm i e e B R RPREIY S SR 1 ..v—. Pr:«.. . B D I A I I S

L7 SALd 1000y
eI linnztn
SG-J8ETLL*0°  40-3LCTSC°G  AL-31Cic8°0 - U0 CumdTZaGE CO-4TLTIET0  T0~-43200T°0  T0=222805°0 .
10-3£0958°8 ... 00 3£Z3ZL°0 R S T IR b VAT M W 2 1T e-w-:cc.wuuar 1o 00-U6L0LG00 .o 10 0060 "0 e
. . 20-4T355T°0 Z20-392625°0  T9-300051°0
T0~3E0€2070 . 00339282 0 B0 5EIUT00 e 10 ITE3E G 10. 4065620 . Z0.USSH0E 1D - 20 .- ﬁmm+¢,c1:-:mo:uoqa;w.c\::
£0 204018°0 %0 J90SZ°C W0 L9T365° ‘40 aTT34L"0 70 S00T37C - %0 35G 85870 0 366316°0 "0 35991
: . .3 P
. : : . L B S - o CYIVA WELNT £200°1
e . UREVET LA 1LY, W R AL IR L o A 113
_ . _ : : NI hmm Lot
: N :::E?...--n'.,il-.5!;;.“"_.._1..f. ..
. R L
_ : GALEL WIC LV Suvy

Jieyaientey 30w

_ _ . _ - _ wLvd uILi hhoc b
S — R - S e e D s A B RN T SN E T N
. _ _ S : o . _ _ VLI NHLES 220071
....................... :--;---.__:-_-----._ff....---..t;h?urﬁ.uc.v 0o 9G=I30LET 0 B0-2TOEE - .-
50-356T6T"0 50-302623°0 MQ=4TULuT Y AG=43LLLGT0 - LG-a2ERTEC0 CO=HNLGE0T0 L Zu-50041Z "0 Z2-105T55°0

._-D JhiQaT o ...Dlr_jx.aﬁ,nua oo LJ.N..H.N‘ {3 ":z tmad w«..D .,_.J ._‘34._...,..3-3 Q0 _Qresraen oINS aRen 1L .IJD.J_J._..‘D

Ao A : . N) HESCUT0 - TO-UTCSTETC ﬁo:ummaoﬂ.o
:Ha,aa¢rﬁﬁr¢:-:iwo;shﬂrh I hp IT- b,..:Noiumhmumzc.:;,ma;ummaﬁﬂ. -
4G JCIUT3°0 S0 48531100 mo TGN 5y 528%9T°Q 50 3330L1°0.

Io-dL6Lz80
0 3065Z£°¢

T e e e et e [ A .%m.l.-...w.. E 5
. : . VIV HIL
: : ) o : o ) o JENE VAIVG GELg3 Liact
........... ‘------,-,---,;.----------;J‘-------!fi----,--r‘t-w--------;---------!‘-r----4-p;fi-------‘,-----!-,L,i,;ﬁ,----,,u--.l‘,--in‘r-w-r-um B ER - JUSTH  E
: o . i L : h o . ’ CYLYG uILIY LL60tH
- T —— AR T e el e e — FRN— mmwﬁ..ru.& AN -G e e GHG T
: : . ’ *VIVG u3103 2100 r
1 DB e g hi®cg 4 it B ol :

o~

38




SOI 0 Howd L ZET R G

. - =L CoT no-mo~aoﬁ.@\l
€0-398219°0 20-352L2¢°0 2G-49%413°0 TTU=aZ£LLET°0 Lo=366£68°0 - 00-JL8592°0 - 00 ISTTUL*Q 00 I4H6LTG"0
EO-HERGOE G- B - LT LG N O ¢o§um.m¢m¢u¢i-#¢clu,¢mm.m¢..mri---¢o..-mm1mo¢m.£ ...... 68 - 45661 6-0------00-465058 70~ - 154000570

: . . . TO-deTLIC 0 eo £790ZL°0 00 J£9ugq°Q
EO-F28H8E 0~ .m §-IFET8H 0~ SO -G EIHE 0 Co-dLESE B8 - B T R £6-4E6048 -2~ ‘Gwmmﬁd-¢‘.lia¢ AGBGLL G-
70 35L02¢°0 0 H8BYEZL0 0 SC3Z8Z°0 N0 JCHGET 0 %0 433392°C 50 muwnmm o :o 12993¢ 26 uumﬁom.
. .y, i
: . VLY cu» E LLO0'Y
——————— ———————— R e ————— o UM - SR TE R A B B A Y Sl A QLT LI SR ;
e i N e I RS e e N L‘.;-..-..-:J:w 30r w;:.-,
) oo . : : : s TVLVG
M ) R T T H Y
; ARSI
uuuuuuuuuuuuuuuuuuuuuuuuuuu T e e e S &'.....icfmkr_:_fn-;----.ikl--L._.L-.mwi- -..uL_ .mm:
. . a . . . LV
................................................................ :------!-----;J--.:------i_...:--:‘5--L,\*?.%mgﬂ.uw-..,..:i.;_trw.ﬁ.. g ,:.:a?.mcﬁ_o.m..”o;-:, :
€0~ umo.i”.n ¢ £0-35056Z0°0 :c:_fcpm G TU~30¢6LT7 0 [G~-4LTE3a"g 00 43€%9T°0 . .09 I6%2Z4%°0.
0 .un_._...:_.o ] on .:.ﬂ.un ' o TS L i el 4 Ig—wioSouT i o ..;_H:.ﬂ-: A0 cicaggsen To _Jaa0oT o
: : . . . LU=LadguEd Tu-dddegeern 00 dggizito
98- m.@*m# Grommnd B0 55 8T S L - L0555 e G-z mhmq.. —mm e G G- G gL .r---i-m&-.#mﬁ#whc-:.-,ma.-w*w%a?w-hw:frﬁv'umam T .c--t-.
%0 245006870 CHEEL F YA HO aluton'y B LT ugSu 0 Y SSEELRTY WU SLTOTRT g :c .En A
B —— B —— e ..?3.-----,4--.1-----..}-.. ..... ——— e .-:.Hl..---\:.-....ﬁl.. ........ o I
i 5T e 2251 10T
. . SYLVU akild LLgetn
......................... T e e !1?4;1--.......-.Lit..ifr el ;
. - . L ..:.h.c
PR B S el L ol R mm——r—e k...._.”._t-ui_,r .r..rav I LI S,
! *Vhvd
. i LI a4 L

39




S 40

LIST OF REFERENCES

- Nablo, Lincox, Stewart, Weisman, ''Presentation of Study Resulis Leadiﬁg to the -
- Definition of a Super Flash X-Ray Facility, "' Ion Physics Corporatlon Contract
o DA 01-676- 0001, Flgures 4-6. :
' '_ Unpublished Private: Comnmmca’clon, Physms International Company

" Report o be Published', J E Boers, .Sandia Corporation. ‘ ///,,_r, f/ s c?'ff Zc.,«

.- Report to be Published, T. H. Martin, Sandia Corporation _



