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SUMMARY

Reflectivity and transmissivity measurements have been made on two panels (-1
and -3) supplied by E-systems. In general, the best results were obtained at
near-normal incidence angles. Data results for 1.6 GHz are plotted on the next page.

The reflectivity measurements provided results which followed theoretical
expectations well. Increasing angle of incidence shows a consistent trend towards
lower reflection loss as expected. Panel-1 exhibits a higher reflection loss than
Panel-3. Numerical values are approximately 21 dB at normal incidence for Panel-1
and 16 dB at normal incidence for Panel-3.

The transmissivity measurements using a direct transmission method resulted in
some variability in the results especially at higher incidence angles. This result was
anticipated at the outset since the transmission loss was expected to be quite small.
As a result, energy travelling "around” the panel is significant due to the finite size of
the samples and interferes with the direct measurement, especially as angle
increases. For angles near normal, the results behave reasonably well.

An alternative method was proposed and used to calculate transmissivity in
anticipation-of these problems, however; this method-proved-even less-effective-than
the first. As a result, the transmissivity measurements are judged to be somewhat
inconclusive. Nevertheless, transmissivity loss is estimated to be approximately .05
dB for Panel-1 and .25 dB for Panel-3 from the direct method at normal incidence.

From experience gained in making these measurements and from examination of
various alternative measurements, we believe that a more accurate technique, though
limited to a specific angle of incidence at given frequency, would be to measure the
. panel samples in L-band waveguide. This, however, was beyond the scope of this
project, since it would require construction of special calibration fixtures and
development of associated techniques and software.
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DATA REPORT FOR RADOME PANEL TRANSMISSIVITY AND
REFLECTIVITY MEASUREMENTS

INTRODUCTION

This document outlines the approach used in making transmissivity and
reflectivity measurements on material samples under contract to E-systems. It contains
a general description of the data collection effort and a presentation of the resultant

data.
GENERAL TEST DESCRIPTION

The measurements were made in the anechoic chamber at the University of
Michigan Radiation Laboratory using an HP8753A Network Analyzer and an
HP9000-236 Computer to collect and process the data. A block diagram of equipment
used is shown in Figure 1.

A mounting fixture using strings suspended from the ceiling and guys attached to
a floor-based positioner were lised to minimize interference ot the mount with the
desired data and to facilitate accurate angle positioning. The same fixture was used
for both the sample panels (2) and the reference panel, an aluminum plate.

For the reflection measurements, rectangular horns supplied by E-systems were
used as transmitting and receiving antennas. A 4x8 foot isolation wall constructed
~ using a 8-inch pyramidal absorber was used to minimize the coupling between
" antennas. Angular positioning of the antennas was done by triangulation
" measurements to insure accuracy. Figure 2 shows the configuration of this setup.

The transmission measurements were performed using a hom antenna supplied
by the Radiation Laboratory as a transmitting antenna located at the tapered end of the
anechoic chamber. The receiving antenna was open rectangular waveguide fitted
with absorber around it to minimize antenna-sample interaction, and was located
directly behind the sample. The configuration is shown in Figure 3.

A reference measurement was made with each data collection for later
comparison to the sample data. Each panel was measured in two orthogonal
positions (i.e. panel measured in one position, then rotated 90°) with vertical
polarization. B
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OUTLINE OF PROCEDURE

. TRANSMISSIVITY MEASUREMENT - METHOD |
(data TRANS 1)

A. Setup
1. Setup transmit antenna at the tapered end of the anechoic chamber.

2. Place open waveguide antenna with fitted absorber in position at the
measurement site.

B. Measurement
1. Collect background measurement data
2. Install Panel -1 in the fixture (data -1)

a) collect angular data in 10° increments from 0° - 70°
(data 0 deg. to 70 deg.)

b) rotate panel in fixture 90° and repeat.
(data 42 vert or 48 vert)

3. Install Panel -3 and repeat Step 2.
(data -3)

Il. REFLECTIVITY MEASUREMENT
(data REFL)

A. Setup

1. Position one of the rectangular homs in the transmlt posmon lndlcated
in Figure 2. - :

2.  Position the other rectangular hom at the 10 degree position (20°
degrees from the transmit horn position measured by triangulation
from the sample center point).

3. Position the isolation wall (by experimentation) between the antennas
so as to minimize the coupling between the antennas while allowing
clear illumination of the panel fixture.



B. Measurement
1. Install metal plate in fixture and collect data for the maximum return
angle. (The maximum return angle is determined experimentally by

using the positioner and watching the network analyzer display for
the largest return).

2. Install Panel -1 in the fixture.
a) collect data at the maximum return angle.
b)  rotate panel 90° and repeat Step 1.
3. Install Panel -3 in the fixture and repeat Step 2.
C. Move Angle
-Move receive antenna horn 20° to the next position (up to 140°
between antennas) and repeat the measurement procedure in B.

. TRANSMISSIVITY MEASUREMENT - METHOD Il
(data TRANS 2)

A.  Setup

1. Setup antennas as indicated in the reflectivity measurement description
asin Part Il.

2. Hang sample panel in string fixture together with the aluminum sheet
behind. Attach the two together with tape so that the space
between them is minimum.

B. Measurement

1. Position the fixture to illuminate the aluminum side. Collect reference
data for the maximum return angle as in Part Il.

2. Rotate the fixture 180 degrees and collect data at the maximum return
angle for the panel side.

C. Move angle
-Move receive antenna progressively in 20° increments as in Part Il and
repeat the measurements.



D. Change orientation
-Rotate the panel and metal sheet 90° and repeat procedure.

E. Repeat for Panel -3.
IV.  PANEL WITH LIGHTNING STRIPS
A.  Setup
-Set up antennas as in Part I: Transmissivity Measurements - Method |
B. Measurement

1. Install Panel -1 at normal incidence angle and collect transmission
data.

2. Install lightning strip at center and £20 inches vertically on panel and
repeat measurement.

C. Polarization

-Repeat measurement procedure with both antennas rotated 90°.
(data V-pol., H-pol.)



DATA
1. DISCUSSION

The data presented herein are for Part | (Reflectivity), Part Il (Transmissivity 1),
Part Il (Transmissivity 2) and Part IV. All measurements were made over 1300 - 1800
Mhz.

Reflectivity data was measured as discussed above. Presented here are the
processed results obtained by dividing linear scale panel reflection by aluminum
panel reflection. In addition, a 8ns window equivalent time domain gating was applied
to remove unwanted signal interactions.

The processed Transmissivity 1 results were obtained by dividing panel
transmission by free space (no panel) measurement. Again, 8ns gating was applied.

The Transmissivity 2 data was first processed by dividing the panel measurement
(panel and aluminum) by the aluminum panel measurement. Gating was also applied.
This (reduced) data, contained a combination of transmissivity and reflectivity, and
needed further data processing to extract the individual parameters. This data was
taken to provide alternative measurements, in case discrepancies or questions arise
on reflectivity and transmissivity data. Using equation (3) of Appendix C the data was
reduced to give the transmissivity results.

The data for the panel with the lightning strips was processed by dividing the
panel measurement with the strips installed by the panel measurement without the
strips. Gating was used as before.



DATA INDEX

MEASUREMENT
TYPE ORIENTATION PLOT PAGES DATA PAGES

REFL -1 42 10 35
48 12 37

TRANS 1-1 42 14 39
48 16 41

48 20 45

TRANS 1-3 42 22 47
48 24 49

TRANS 2 1 42 26— 51
48 28 53

TRANS 2-3 42 39 | 55
48 32 57

CTRANSTA oo Vepol oo B4 5 g o 89
-+ .~ (Dot - Dot) _ .. Hepol. T SRR o



TZHW OO0 000 008 T dOLS ZHN 00O

- — —

B

| :w. emen

!

|
!
)

o ||* [RSSRSUS TS PN

R e o

OO0 00K ¥ .tivls

N

!

{
i
'
i
i
i
!

—— Y S

b e

I

e e e

Qd-A epoy

e d i g

ap ST— 43¥ /ap 2

BYW BOT W/H/V

ZHW 000 000 008 ¥ dOLS XHN 000 OOO°00€ ¥ .1HYVY.LS

el R s St St S

S T R |

e

AQd-—-A epoe

| _3Jsqar  ¥-daw)

ap ST— 434  sap =

OvW BOT W/H/V

PIH

THO

PIH

THO

THW 000 O000°00® 3 dO.LB

ZHN 000 OOO°OOE ¥ 1HVLS

- ey

o2 pee 2 s

- SRS Qp—

-

d—A Tlﬂon

IueABYF F-T143Y

ap 83—~

ZHN 000 000° 008 © dO.LS

34 /ap 2

ZHWN 000 000°00€ ¥ 1HVLS

‘eYW Botr W/ u/V

]

o

‘ap 83— 43y sep 2

d—A TOquFULn\Nv «H.n_n_mm

b — - ——- e =

OVW Bol W/H"/V

PIH

THO

PTH

THI

10



ZHW 000 000°00® ¥ dOLS . ZHWN 000 OO0 O00& ¥ J1WVLS

« l!x
3 ——t e
; e PTH
|
$ - —
1\‘\\.\.\
I\l‘ll(l\c\IJ
- +
_ ; Qd-A T-uon 3dej2r  F-dad
P 83~ HaAH /6P B BV BOT W/H/V FHD .1..._
ZHW 00O 000°008 T dO.1S ZHN 000 00O "OO& T 1lHVLS ZHW 000 000°00® 3 dOLS ZTHN 000 000'O0O& ¥ LHVLS
- .ﬂ —— T o — 1\4 . - ﬁ'ﬂl Aﬁll -9
b | ] —_— _— — . . I B
R i e ks S . -t
i i |
U N i) -——— ll:._l
l
| {
S - — — p— m - —
]
R — ! - ———
) \ i
H i .\ |
| |
—- -t ——- —t PTH : PTH
- - —
! ”
b - 1
| |
_— - _fl:-- SN DR R — . P -
r _ b_ Qd-—-A mouou uLob.ﬁuv 43y _ '“I » L ge—A uouon_ IJdsjar  F-43y
T T T "ap 8%— 43w sap 2 oYW Bot W/H/Y FHD P 83— «34 /ap 2 BYW BOT W/H/V THO



ZHW 000 000°008 T dOLS

ZHWN 000 OOO°"0OO& ¥ 1HVYLS

4: i

[

e

e e ey ————

i T |
| 1
] ]
| ! i
H } PTH
! |
i _
S S— -
: ;
i . !
« |
: !
N g
L] | J¢ml> .anov EWTY 1 «TJuum
6P St— 438 sap 3 ®YW BOT W/H/VY THD
ZTHW 000 000° 008 T dOL 112 000 OOO°O0E ¥ .1uV.iSs
oc _,i|,azysss,astt:tll.gﬁ;ul(
S —_— ! -
! M _
St & i - =] :
f ! i
! i
’ 1
- PIH
]
ﬁll-‘wtilz*xll-lifl-xélqa-;
| .m
L ..ml -:lwf e et DT S e
S B | S I r;;!JWmt> Tonomktvnu\nv ¥ Jmﬂmk

aP ST— H43"W /ap 2

BYW DO W/"H/V BHO

ZHW 000 00O 008 3 dO.LS

ZHN OO0 OOO'00E ¥ 1HV.S

ap S

PIH

THO

PIH

[ I
|
b
—_— e
J—— ,’1
1 N !
| _ T
i
— — w S
]
1
1
1
I
]
!
|
; 9d-A  Pepoe LWL Y CT N S
P 53— W43y /ap 3 B8YW BOT W/H/V
ZHN 000 000°008 3 dOLS ZHN 000 000°00€ T LHV.S
B |
]
-
- —
i
Qd—-A ®POT| 3IJ348r  F-143Y)
H434  sap 2 BYW BOT W/H/V THO

12



ZHWN 000 000°008 3 dOLS ZHN 000 000° 008 T LHVLS

P
| | [
—t-- —t + —~4
|
I
{
}
w +— -1 ptH
i _ ) \\J\
. e
e}
.‘\“‘l
: Qe—A [Bepos Ny 143y
@P B3- 43y sap = ®YW BOTI W/H/V FH3
o
—t
ZIHW 000 000°00® T dOLS ZHW 000 000°00E T LUVLS ZHW 000 000°008 T dOLS ZHW 000 000°00& ¥ LHV.LS
« | ﬁ
i
PR — “ L]
$— ~ — ————
“ \lt\l‘l«'}
. ] —"]
3 — -
m -
m . ! \
| S——_— T ) \|IlT\\r\\‘
e PTH . ] PTH
I
[SUNISE S S, S o w N N .
_ 4
| | !
1 . § .— ! .
R R TR S —+ s
' H H
N .-._,1 S _ |..4H+m.u»!.ﬁ-.mmc IJeqer  F-wWad | _ Tqe-A__[BePos; 3vejer  p-Tiday)
8P ST— J3H  /ap & oYW BOT W/B/V FHI . &P BF- LAy ,@p = BYW BOT W/H/V THO

@



ZHW 000 000°00© ¥

vll’»l\nnr O

1T

THW 000 O0OO°O00& T LlHV.S

T0cHA  BemoE  fueAEy  T-TBNVHL
@p 0 L3y /ap =° BVW BOT  H/Y THD
THW 00

O OOO°00E ¥ 1HVLS
===

r IﬂliﬁlJ ,,,,,,, T
1 "Flnl ..... S S —
; i i !
ml! - “ ———— S W
;
-t i
{
J
/7 m
_ |
R B m PTH
L
! i
: i
- {
|
| oA Bepor  husazy  T-tenvel| |
" @ap 0 43y sap a- avYn 86t  H/V TH

SR 4

ZTHW 00O 000°008 ¥ dO.S ZHW 000 OO0 00E T 1HVLS
e T . fﬁ.. e
fe — . e T
_ |
. +
} i i
i | '
= ﬁ t —f
! !
! m !
: b
’
! _ m
T 1 11
. N .mu |
- l_ DR ~ T -1 ptH
1
' _~ -+ —
1
i
. —- —
0ocdHA Bepoz rno>m v l«rzﬁuh
€GP O Jay /ep 2° ovK 8ot H/v THJ
ZHWN 00O 000°008 ¥ dO.S ZHW 000 000°0QE ¥ LHVLS
[ |
i
|
{
4
/
PIH
—_—
10g—-A  Bepo  pusAzy T-BSNYHL
@GP 0 A3’y /ab 2° avyn 8ot H/V THD



Z{{W 000 000 008 ¥ dO4S

ZHW 000 OOO°00& ¥ 1luvls

l..!{:l.t!..!w\;ul..! i o
_ |
e ] o ..I.ii._ql.-l-*
|
]
4 . ]
boe r o -
i
ﬁ\ i i
PIH
—L i
: ———— ,
RIS _
. =]
v |
- wawy —ll.l ~
10d4A  Bepos lr...o>u4 .T.«Fzﬁ:. m
ap 0 43y sap 3° oYW Bor  ®/V THI
|
ZHW 000 000°008 T dOLS ZHW 00O 000 00 T LHVLS i
1
~_,
|
| |
- - ;
_ |
- ptH
T B
0c4A BepoS fLo>N- «InTZ(I._.
“@p 0 43y sap 2° BV 80T  H/V THA

ZTHW 000 000°008® ¥ dO.S
g

ZHW 000 000°00& T 1HVLS

R .G..!|_v .,l,l‘l....-. |._
- — e e e
S uEJ - —
rl’r
—]
3 PIH
——— lﬁ\
——fm
! i
| T0cHA B8P0 hueazy  T-TSNVHL
aP 0 43y /6p - OVYW Bor H/V ¥THJ
- Lo
ZHW 000 000°008 © dOLAS ZHWN 000 OOO.ﬁmm ¥ 1lHVvLS -
d — i i
|
T—
’!"l]‘!-l
. TTTT T T 1 PIH
10cHA Bepor hueazy «Ian(EF
ap 0 Jad /ab 2° avYW Bot H/v THO



H ;..
ZHW 000 000°008 T d4dOLS ZHW 00O OOO°0O0E€ T LHV.LS ZHW 000 000°008 T dOLS ZHW OO0 OOO "O0OE T 1HVY.LS
- =
PTH PIH
i
L]
}
. \ .
) 70dHA  Benoc  pusAeH  T—TENVHL ! 10cdHA Bepoz  pueAsl  T-TENVHL
ap 0 43y sap 2° avi Bot H/V THI : ap 0 434 /ap 2° evW Bot H/Y THD
ZHW 000 000°008 ¥ dOLS ZHW 00O 00O 00€ T LHVLS ! ZHW 000 000°008 T dOLS ZHW 000 000 00E T LHVLS
//.
—
PTH m PIH
} —_ ]
]
|
i ]
{
10d4{A Oapor  huesay T-TSNYHL 0¢-A Oepo puors T-TSNVHL
@P 0 434 /ap 2° BVH Bot H/v THa €ap O 43y sap 2 evh 8ot H/Y THD

ot e e e

16



ZHWK 000 000°008 T dOL1S

224

— "1 77

O 4.

e

ZHW OO0 OOO°O00& T 1HV.S

ﬁlll!, 1 PIH
- poe
1
! -od{A Bepos Jeaml  F—IENVHL
ap 0 43y /4P a“ avwW Bot H/Y THD
ZHW 000 000°008 T dOLS ZHW 000 OO0 00E ¥ 1HVLS
pees llnt,jl
PIH
0cHA Beapos pusser  T-TENVHL
ap o 43w s/ap 2° aYW 8ot H/V THIO

ZHW 000 000°008 % dO.S

THWN 000 OOO°00E ¥ .1HVLS

1 T 77
[ ] _
- -4
i
Bl
i ]
: i
“ :
B
|
e ————
T0cA _BepoR  puocA@y  F-TSNVHL)
@P 0 J34 /ap B° oYW Botr  u/v

ZHN OO0 000 008 T O.S ZHW 000 OOO0°'OOE © 'LWvlis
- I#I:IAJ
- -
P ——— gt
10d4A Bepoyr jfusAg «1\T24mk
€GP O &34 s/ap ° avW Bot H/v

PIH

THO

4 -

</

PIH

THI



ZHN OO0 000 008 T eOLS

ZHWN 000 000°00& T 1HVLS
——g —_-

ZHN 000 oow.oou T dois ZHWN OO0 000°00E T LHV.LIS
i oo2 003 T doL [
[ 1 T
ke e . . e |
i ! ! i
| ' 1 {
A _ |
w : “ !
]
]
- 1 R S
' h 1
! ! |
i m !
.r - —— e e @ e}
|

ST SO

SUBEUR U S —

T

e — -

ZHIW 000 000°008 T dO.S

"ap S¥— J3u  sep =

Jﬁl) W.Ov,ov. Il

e e -

y -y

ZHN OO0 OOO°OO& T 1HVY.S

Qe—-A  [Bepo

-

a3y OWJIUEM

oYK Botl W/H/V FHI

ZHWN 000 000.00..« doL8

r—

I

t

e S

P 83— Jad s/ap B

1T

ZHW 000 000°00€ ¥ 1Hvis

S Soup—,

B e

s — et

e &

SRS S
|

[ S S

b e e e———

ceodo | 7@e=A Ppesoz

ap 8% Jad /6P 2

——— e 4

|_sundor_s

avYW B80T W/H/VY THD

R R S S

aP S¥— WAY ,sap &

0d—-A

PP

s e

...ltm:' ..-.14

)
T-uo«~ EL)
®YW BOT W/H/V FHD

ayr M.JKUJ

PIH

OYW BOT W/H/Y FHD

PIH



ZHW 000 000°00B ¥ oOLS ZHW 000 000°00E I LHVLS
e : .
13
.
A,. M m -
[ 1 T
} ! '
{ i i
L 1 ——
i M I PIH
| | //
' /./
{ A jpepos| auslzr g-umm
9P B— JAH /ap 3 ®vW BOT W/H/V THD
%
ZHW 000 000°008 § dOLS ZHW 000 00O 00€ ¥ 1HVLS ZHW 000 000°008 ¥ dOLS ZHW 000 000° 008 ¥ 1lvis
[T ¥ “l. T 1 — _ |
! H | ' : | 1 .
AN S U S S S - , N
i ! i i __ : _ i
i w w ! |
R S S S S f |
_ _ ; !
; “ i i
b - —_ — d.
! _ i !
e ' bo- - : R
; » : } :
i i 4_ | —_—
t ! H :
m | | _
n t
—— T PTH —— -+ l!,T.il_ PIH
: | _ :
b I B . —— =]
; | ! m
i P|1| i1 ] o L]
! | e 1
b et IR S S 1!1* - .. — .+.i.. Ir...,!-,wsl;il
Lt L1 1 9en perosi suefer dnumm LI “da-n_[pepos| aveter  e-um
8P SI- a3y sap = BYW BOT W/H/Y BHD 6P G¥— L@ /@p 2 BYW BOT W/H/v THD




: 0
'0
:Q
iQ
o
*]

i

]
i
4y
' '

1

—— e e

‘o
Q

!

!

o 1 dois
]

3 ! *
R T I VIR B I,

ZHN 00O OOCO°OO& T LHVY.LS

e s S

!

!
BT S
!

“ ]

"
Lo

_ w | . ;

_T'T N Loy S FER .

R R B !

A S S S S R A
NN S O S S N SO0
: m W _“

“ T m

[

— e ——— g

P Fy

i
i
_
.
b B

oot vy Iy ol
. . PIH

7
i
JQ.&I) VUUOV

u...L-v € ~adan|

ap

Sr—

ZHW 000 000 008 ¥ dOLS

e am

i

T’" m — l',m

DU S

ilv '_qll.ll

#4834 /ap =

OYW BOT W/H/VY BHO

ZHN 000 OOO°OOE ¥ 1lHVLS

|

- \w-s.lg_l

T I

T ]

T
!

..
]

o PTH

- ..:Aﬁ,f!:i,v‘ RS WU (ORI DRSS SS—

] i
da—-A _m-nom_ ERETY e
J - e

€'-"d3u

ap £¥—- J3ay  /ap 2

oYW BOT W/H/V F¥HD

ZHN 000 000°008 3 dJOLS

ZHN 000 OOO°00& ¥ L1HVLS

s

_

- e v ¢ —— e s

_.:...
'

“
i

| 1

R i i

=

Jm.n..n.> mluon». 3904

...... I -
) |
- _ﬁ —
[ i H i i i
H H “ ' m ~\|“J
: M ! ;
‘ ; L — -
| |
rll.;._.l.. 4 — —
! ]
| |
e e e

w

o  £-dau

ZHWN 000 000°008 ¥

SP 83— N8y /6P B

dois

ZHN 00O OOO°O00E& ¥ 1HY.S

r I..._ ‘‘‘‘‘ M | - " r— 717 ]
S T T ]
,

' ‘ﬂ D DA S
m _

b — — 11 ————— et o m—— S et e -+ o —— e me
!

—e— p—

- |

L -

e ——- m IR R | SRS SIS S
— i
: : “da-A .ﬁl.wmwn,l.a\ 8y  ¢i-day)|

ap S¥—

434 s/ap 2

PIH

BYW BOI W/H/Y IHO

PIH

®ViK BOT W/H/V FHO

20



et g

ZHW 000 000°008 T dOLSB . ZHWN 000 OO0 008 ¥ iHVLS
LA e g i ﬁ
— ~ - v.l:m —
—_———— _ -
; ._
~{ - L —
. !

/ —— PIH

//
—-
: .
i
QA ®poz| 3Jsjer £ -Tuay
6P 8- 43" /ap 2 ®YW BOT W/H/Y BTHO
| I
ZHW 000 000°008 T &OLS ZHW 000 000 00E& ¥ LHYLS ZHW 000 000°00® ¥ dOLS ZHW 000 000°00E F iHVLS
T B ! _ ! m r
i i i H ] ! O S _...\u R
T T = _‘.l! “tlnl%..:liw....!,..lg) pu— — — m — .A e aw —
“ ! ! | i
(N S T SR S ; S —
i ) : ] ! ! :
) ! i 1 | ! ” 1 .A.T r
e e e s - — t et -
_ } i ; _. @ : _ _
S S S N | | i
: ! | f .
_. | ! ; j ” | | |
! i \ ] ) 1
m m [ __ V_ _
i e “ ke s PTH — : — PTH
! i
_ “\\1
R . S . "
i
m / \
L -+ —
, | ! | :
i | " 9d—-A epoB| 3J4048r ¢ -3 qd—-A  jpepos| 3Iuefer €-T1J3y)

P SF— 434 /dP 3 oV Dot W/"H/V $HO . T ap BY-= day \ﬂ.u a OVYHW BOT W/H/V THO




ZHW 000 000 00® T dO.S

ZHW 000

OOO°00E ¥ L1lUHV.S

———

e

w i ! M
v . { :
m b
1 ' {
T!nl.%. - , PIH
! | . i i
e NN S S S — -
. ' !
AR TN N E
{ ! ! ' !
A SO S N |
. . i ;
— _ r y [ "ocHA oepoe pueazy  E-EENVHL
8P 0 J3W /Ep 2- BV BOT W/H/Y FHI

ZIHW 000 000 008 T dOLS ZHW 00O OO0 0OE€ T 1HVLS
Shahscs i
SN AU SR L —
!
1
 ——————— H — s —
r\L ~——
i\.\ .m e
m PTH
b e 4 b - —_—
[ ST SO IS RS RN SUU- S .
| L
0d{A muuoﬂ Lo>~¢ £-ESNYHL
S — . oo - | S— - — P e e e B e e S — .

oV BOT W/H/V THD

ZHW 000 000°00® 3 OL

000 OOO°0O0& ¥ .LHY.S

_

—

~ T 1

’ e
w
L
I
'
: |
I
“ t
m i |
. !
: ——— m ——— |<lI.J.T.| e —- ..P:.l«\ll
H X 3
. 1 i
! t ! i
—T T “ —
!
1

L

I

i

A

L

e

10d

rA Jﬁauﬂ LWLO)N”* M.l,mmWZd.E‘L

@GP .0 434 /eb @°

XHN 000 000°008 ¥ OLS

ZHW 000 000"

BYN Botr W/ /u/v

OOE ¥ 1HVIS

.ﬂﬁo.lum

/79p &°

[ I
- e e
N A
i ) !
S (o
! 4 / ! |
- e
: ! _ i
| I i i le
‘ i ~‘
— e e )
i i i m
——— —_ m.. _— . .l*
]
1
S i
i | !
! - |
A I B A
Ep g 0g-A %uo rgobw»!miuluz&«c

BYW Bot W/H/Y

PIH

THO

THI

22



ZHW 000 000°00® ¥ dOLS

XHN OO0 OOO°0O0OE€ ¥ .LHV.S

S I
- - - S
i _
! i 'L * i
B | —
ﬁifl | P ———
T\.17 S N—
L

FR—
1

SN S

—.._o>

GLuOh

vc!,u.* £-HENYHL

8P 0 A3y

ZHW OO0 ©00O0°00® ¥ dO.S8

/ap a°

PIH

OYW BOT W/H/VY BHD

ZHN OO0 OOO°OOE ¥ 1lHV.S

PTH

b— — e — e —— = ,T.ll.tt‘h'
NN . I
{
—
lﬂlJ7l’l’
-
S N NN N W e 1
} —_—— t i
i
i
i
i
SN SO NN IS NI S S .
[
L ﬁ b _| oA Bepos v.:;u_w €-HSNYHL
T @p 0 43y sa@p a2- BYN BOT W/H/Y FHI

ZHW 00O 000°008® ¥ dO.S

XHN 000 OO0 00E T 1HV.LS

e — - -I.. ———— e e e e
/
=]
~—
- .
..ﬂw_;..ﬂmus.,m £5] _T0d—A HBepos uLu>L~v €-ESNYHL
roiap 0 JEY /6P 3° BYW BOT W/H/VY

ZHN 000 OO0 OO0E T 1WvVis

ZTHN 000 000°008 ¥ 0.8

o

NC |
/ Tt

—

/ﬂ1 ]
- —_— ——
_ YEN M| Jodin Oepor  pusazy  s-wnvesl
ap 0 Haw sap 3° oV BoT W/H/V

PIH

THO

PTH

THO

23



ZHIM 000 000°008 ¥ dO.S
——

ZHN OO0 OOO°OOE T LHV.S

PIH

e e an r "‘1
\.\T\.\_ /
— ——— e —
i
! |
oo
; L | : i
, ! | i :
”
i -
| !
| m ; »
: : 1 '
M X : | i
R i.”rtil .:(WT: —_— _ .I.:xl_ﬂi:!I.JTIIv
i w W i Jou+> Bepos huosef  E-HSNVHL

8P 0 43w /ap 2°

ZHN OO0 000°008 ¥ dOLS

BV BoT W/H/Y FHD

ZHW OO0 OOO°OOR ¥ 1lMWV.S

— ™ - D — T
T T
o
———
——
' _ H . [
| b ;
L : . "
i e _ DTH
A
S .(x#rl S .ml ::lvwil e T s SUNEUROUS SR Syt
| m !
L] ! | b

€gp 0 434 /6P 2°

R e B

1
i
i
|
i 1]
| _ _ " ] ! i
e F L _.{ Toeia bempor pusamk  C<msNvull

_ i

oYW BOT W/H/Y FTHD

THWN OO0 00O 00& T 1HV.LS

ZHW 000 000°00® 3 JOis

L8P O 438 ,s@p 3-

1

IHWN 000 000°008 B dOlBs

e - T mp—
_ e
A N S NN A N
"
"1 ;
1
|
t
1
i
3
|
N
Lem e '.Xillll“'. —— . —— . s am——— —
0cjA  Bapnoz uLo>n_ﬁ m.lm.uza.r

PIH

BYW BOT W/H/V FHD

ZHW 000 000°00& ¥ Lbvis

]

s e |

——— o ———

._ 0g-—-A ) m'vo

6D O Jaw  /ap a-

e —

uL.)..xv. 132 IﬂmZ(E.I

OYW BOT W/H/V

PIH

FHO

24



ZHIW 000 000 008 T dOLS ZHW OO0 OO0 00& T LHV.LS i ZHW 000 000°008 T JOLS ZHW OO0 OOO°OOE T LHV.LS

0 R T

T

/
/

6P 0 434 /ap 2° OYW BOTI W/H/V THD /ap a° O(I.uon W/H/V THD

; | —
PIH ] .J/ PIH
i N . ! H .“
: / b :
R ! ' ; !
; : : . 1 /L : 4
[ -d . - PR, e s e e B e mmeinoe [ iem oo = Jom - fRp. —-d
A | w n ,
l i | | T0dHA Oapos pussRy  E- H.L | i S0cHA  DepoR  pueaABR  C-HSNVHL
- gp 0 434 sap 2° avW BOT W/H/V FHI 8P O JaHM /@p a° BYW BOT W/H/Y THD
ZHW 000 000° 008 T dOLS ZHW 000 00O 00E T LHVLS ZHW 000 000°008 ¥ dO.S8 ZHW 000 000°00E T LHVLS
_ | M _
i !
—- — H.l‘-l‘l”ll:&' -
e TN
— ! ;
] / : _ o
f
JSRS S S~ : e Ml
T /A M -
i i i
! 1
W !
“ ! PTH o - PTH
| | SN
rl) — + 3 —— —_ ———
m : »,
SRS T ; i —]
o |
i I
—_ ‘i. - SR | — —_ m L]
S D | 10cd+HA OBapog hoasgs E-HENVHL . w Bepoy JoAs Innllnrw&wm.m
i

i . R

25



ZTHW 000 OO0 OO0 T 1uVLS

THN 000 000°008 T dO.LS ZHW 00O 000°00€ ¥ 1uVY.is ZTHW 000 000°008 ¥ dOo.S

PIH

—t

3
t
" ﬁ
_ TOSHA  Bephor  puaAzEN  T-TSNVHL ) _Jotb> Sapos  hJaeass «lLuz<mk
@0 O 34 /an 8° svwn 8ox /Y THO . : avyw Sot H/Y THD
-
ZHW 000 000 008 ¥ dOLS ZHW 00O OO0 OOE T LHVLS W W 000 000°008 t «OLS ZHIN 000 000 00E T LHVLS \
T ! - -
T | | w
- B T H e R S \ - —
i i i i b i
S S S i :
! m ! 3
! i
- tre *! - ] =1
‘ ! i
— —— e H
- PTH i PTH
1
e R ] |
ll;t.l«l:;-:1.4t.i:.i;i:iltia-rilnlz- i
,‘w.wq et
| y
Lo S T e
F JO&%> Oopoz  pueAZY  T-ESNVLL] i ST VY- T—SSNYHL
T o "0 aay_ sam =3 ' 8VYN 8ot H/Y BHI

""ap 0 way  sap 3 BVYW BOT  H/V ¥HD

26



ZHW 000 000°008 T dO.S IHW 000

000°00€ ¥ 1HVLS

T

PIH

od{A Bepoe

JeARES T-2BNYHL

P 0 434 /o» B°

8YnN Bot

/Y FTHO

0w ¥

2HN 000 600" ﬁ CLIT THN 000 000 00R t AHvis
i

—]

10eHA  BEPOs  PuUSABY  T-ESNVHL

@ 0 4ay s@p 2’ aYW B0T  H/V

XHN 000 000°008 T ciOLS ZHN 000 000°00E& T LHVLS

0g—-A Sepos

pusAZY  T-TSNVHL

S WP O dad sep B

8Yyw Bot

H/v

bIH

THD

PIH

¥HO

27



ZTHN 000 000°008 ©t dOLSE

ZHW 000 000°008 T LuHV.S

UG PRVE S SO N
HNI
Rt o PTH
A N . I —— ]
10cHA  Bepopr  husas «IFZ«E.
ap 0 434 /ep 2 sV Bot H/V THD
ZHWN 000 000 00® 018 ZHW 000 000 008 T LUVLS
.
] PTH
0cHA  BeEpoZ  RUSARN  T-EENVHL
ap 0 43y sap 2° VYR BOT  HW/V THI

i e rr— < 2

XHWN 000 000°008 3 oOLS

ZHWN 000 000 00K T luvis

————
PIH
“0c{A Bepog Jeng T—EBNVHL
ap 0 Wiy /ap B° avWn Bot /v THI
ZHN 000 000°008 T oOLS ¥4 000 000°00€ ¥ iHvis
pIH
10cHA  Bepor  pusAmy  T-FASNYUL
o 0 JdEY /dap B eYN Bot H/V THD

28



ZHW 000 000°00B % lO.PI ZHN 000 OOD°00€ ¥ LHVLS

\\ —fcn e f pTi

T0cHA  Bepos  pusawy  F-BSNVHL
P 0 wau sup = VN BOoT  u/v tHO o
[N}
THW 000 000008 T dOLS XHW 000 000°COE T Luvis ZHW 000 000 008 T dOim IHW 000 000 00 ¥ iMVis
— b e e e =
_
— . ]
\
T’v|l_ \\ PTH TH
—
L
——
0HA Bepos  haeAsy  T-EENVHL 0a4A  Bepos  pusasd  T-amnvelL
8P 0 Jau  sap =- VW 80T  u/v THD @p 0 Jau  /ap =- evW 8ot  W/v ¥Ha

[ ——



ZHWN 00O 000 008 ¥ dOLS ZHW 000 000 00& T LHV.S
DN RSN, J—. P ——
PTH
_— —t
TI0d-4A Bepopr RJeaz E—-SBNVHL
ap 0 Ay s/ap 2° svYW 8ot H/V THO
THN 000 000°00® T dOLSB THW 000 000°008 T JLHV.LS
PIH
0cHA  BEpOZ  AJUSAZH  G-EMNYHL
ap 0 &AW s/ap B’° avw Dot /v ¥HD

ZHIN 000 000°008 ¥ dOAS

ZHWN 000 O0CO0-00E T LHVLS

6P O daW /ap B°

PIH
'

“0cHA Bepos 1A E—SSNVHL

@0 O 4EY /6P B evW Bot H/V TH3
ZHN 000 000°008 3 «lOLS XHW 000 000°00EK T LWVis

PIH

“0c+HA BSepot JenB E—SBNVHL
eavW Bor /Y BHI



THN 000 000°008 ¥ «OLS XHW 000 OO00“00E€ ¥ LHVLS

T PIH
/ —

N ]

JOABN R-EBNVHL

4
[
t
>
l.‘:

Wh O Jat sep B BYN Bot G,V THD
THW 000 000°008B T 4OLS ZHWN 000 OO0 008 T LHYLS m ZTHN O0O0 000°008 ¥ d0.S ZHN 000 OOO°00E T 1HVYLS \

H
{
- SO !
{
_— —~ "

PIH " PIH
{

T0cHA  Bepon  husAmi  E-ESNYHL 0d{A Bepos  husamy  E-FSNVHL
ap O dad s/7ap 8° ey Bot H/Y BHI ap o lul /76p B8° sy Bot H/¥Y ¥THO

R e —,



ZHW OO0 000°00® ¥ dOLE THN 000 OO0 00K ¥ luHVY.LS ZHN 000 000°008 3 oOLS ZHN 000 O00°00E ¥ 1HVLS
p——

PIH

—— PTH

0dtA Bepopr ~oASH S—EBNYHL "0dtA BepoE hueAwy QI%Z<I..—.

i
ap 0 dJad  sap =- sYW BOT  W/V THD i @ O Jday /ap 3" ®VW B80T  H/V IHD
i
ZHW 000 000°00m I oOLE ZHN 000 000 008 T LHVLS i ZHW 000 000°008 T «OLS ZHN 000 000 008 T L1WVLS |
[ ——— lﬂw
i
[~ T T PTH - PTH
— - | S
S - _
DA Bepoz  hussen  E- (1} T10cHA  Supor  pusami  G-FENVMHL
et adhhoied

aP 0 Jauw /ap ®° svW Bot H/V BHO @0 0 uday /ep B svn Bor H/Y BIHO

32



THN 000 000°00® ¥ dJOLS THN 000 00O 00E ¥ 1HVLS

ST PIH

N

"10cHA BEPOL HISABN E~ZSNYML
e ——— ——

@P 0 Jad /ep B° 8VYN BOT  B/V THD
ZHWN 000 000°00B T dOLS ZHN 00O 000° 008 T 1HV.LS ZHN 000 000° 008 T cOLS ZHN 000 000°00E T LHVLS
m
—_ i
1
!
i
i
]
— ‘
{
~] | = ——

T PIH i PTH

JocHA Bepos IBARH  G-ESNYHL
ep 0 Jau  sap B* 8YW BOT  H/Y THD

0d4A GEpoE  hJueas ES—ESNVYHL
e 0 Jday /ep B3 aYW Sot H/Y THO

s e i i - s e e

33



ZHW 000 000 008 ¥ dOLS
Lon— -

-y

000 OOO°00& T 1iHVLS

T

1

!
J
|
i
|
-
!
i
!
!

—

- ——

— e

. W

| ! i
_ _ ! |
e B e S e

_ m !
! ! !
R R e dha e
Lo o
| I R s mal e g § o e —
) i : ! :
— Ilm?(y - — T.tl\
L | . Tpe=H [BerO Wﬁ%”ﬁw

ap 0 43¥ /8ap 2°

pa-10Q__F-EENvHL|

OviW BoT W/H/V

PTH

THD

e

THAN

000 000°008 © dO.S

ZHW 000 000-00E T LHVLS

Ay
i !

]

- — e ———— e e — -

s

ap 0 43Y /aep 3°

{eoro

_3usapr ibo-iog r-ssnvi

| . ! i

oYW Bol W/H/V

PIH

FHO

34



FILE NAME:
FILE TITLE:

Frequency:
Frequsncy:
Frequency:
Freaquency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Freguency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

‘FILE NAME:
. iFILE TITLE:

Frequency:
Frequency:
Freguency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Fregquency:

Tz

PLTI_10FA

REFL-1 412vert 1@deg V-FOL

GHz dB deg
1.5835000000 MAGNITURE: -20.4730 Phase: +71
1.539250000 MAGNITUDE: -20.4B635 Phase: +71.
1.543500000 MAGNITUDE: -20.4453 Phase: +71.
1.636500000 MAGNITUDE: -20.@843 Phase: +71.
1.640750000 MAGNITUDE: -20.0B686 Phase: +71
1.645000000 MAGNITUDE: -20.@53Z Phase: +71.
PLTI_2ORA
REFL-1 42vert 20deg v-POL

GHz dB deg
1.535000000 MAGNITUBE: -13.9531 Phase: +31
1.539250000 MAGNITUDE: -19.9440 Phase: +31
1.543590000 MAGNITUDE: -19.3321 Phase: +81.
1 .636500000 MAGNITUCE: -19.8788 Phase: +92,
1.640750000 MAGNITUDE: -19.8877 Phase: +82
1.645000000 MAGNITUDE: -19.B6553 Phase: +92
PLT1_30RA
REFL-1 42vert 3@deg VY-POL

GHz dB deg
1.535000000 MAGNITUDE: -19.0683 Phase: +87.
539250000 —~MAGNITUDE r~—-19.0708—Phase—+87.
1.543500000 MAGNITUDE: -19.0699 Phase: +87.
1.636500000 MAGNITUDE: -18.8893 Phase: +86.
1.640750000 MAGNITUDE: -18.8733 Phase: +86.
1.645000000 MAGNITUDE: -18.8526 Phase: +86.
PLT1_40RA 7 )
REFL-1 42vert -4@deg V-POL ° . e

BGHz - dB ) - deg
1.535000000  MAGNITUDE: -17.7656 "Phase:  +80.
1.539250000 MAGNITUDE: -17.7349 Phase: +80.
1.543500000 MAGNITUDE: -17.7028 Phase: +81.
1.636500000 MAGNITUDE: -17.4151 Phase: +83.
1.640750000 MAGNITUDE: -17.4208 Phase: +84
1.645000000 MAGNITUDE: -17.4258 Phase: +84.
FLT!_S2RA
REFL-1 42vert ©GS@deg U-FCL

GHz _ dB deg
1.535000000 MAGNITUDE: -16.4189 Phase: +31,
1.5332520@00 MAGNITUCE: -1B6.4@66 Phase: +34,
1.5435200200 MAGNITUCE: -'5.23E!1 Phase: +S5,
1.326529299 MAGNIT.CZ: -1, 1E7! Fhasa: ~32,
1542780029 MAGNITIIZ - S4ED Chaze: -3z,

212292022 MREGNIT .2 - 5,1237 Prasze: -2z

.53

57
59
36

b dal

Oe

27

12
19
a7
49
52
55

84
94
05
85
03
10

o

— o

]

USSR



P i
R e

FILE NAME: PLT!_BQRA
FILE TITLE: REFL-!

GHz
Frequency: 1.535000000
Frequency: 1.533252000
Frequency: 1.543500009
Frequency: !.636500000
Frequency: 1.6540750000
Freguency: 1.6845000009
FILE NAME: PLT!_70RA
FILE TITLE: REFL-I

GHz=
Frequency: 1.5325000000
Frequency: !.533250000
Frequency: 1.543500000
Frequency: 1.536500000
Frequency: 1.640750000
Frequency: 1.645000000

42vert

4Ivert

5ddeg V-FOL

MASNITUDE:
MAENITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITURE:
MAENITUDE :

[}
Gl Gl Gl rardra

7@deg V-POL

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE :
MAGNITUDE:
MAGNITUDE:

-7.
-7.
-7.
-6.
-6.
-6.

36

o
[ue]

.9780
. 36026
.9429
L0473
.0683
.0€88

de

3010
2783
2581
7845
7617
7410

Phase:
Phase:
Phase:
Phase:
Phase:
Phase:

Phase:
FPhase:
Phase:
Phase:
Phase:
Phase:

deg

+87.
+87.
+87.
+32,
.76

.88

+92
+92

+ + + + 0
-] ~1 =1 0
NN oM O o0

+ +
® w ©

44
70
97
64



FILE NAME:

FILE TITLE: REFL-I

Frequency:
Frequency:
Fregquency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequencv:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE: REFL-1

Frequency:

Fréguency: 1.539250000"  —

Frequency:
Frequency:
Frequency:
Frequency:

. FILE NAME:

- FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequenc.:
Eroguerna,

a
—~angans
29iaS T o

ELT1_!0ORB

GHz
1.535000000
1.539252000
1.543500000
1.636500000
1.640750000
1.645000000

PLT!1_Z@RB
REFL-1 48vert
BHz

1.535000000
1.539250000
1.543500000
1.636500000
1.640750000
1.645000000

PLT1_30RB

GHz
1.535000000

1.543500000
1.636500000
1.640750000
1.645000000

PLT1_40RB
REFL-1

GHz
.535000000
.539250000
.543500000
.636500000
.640750000
.645000000

—_— o et et - —,

PLT1_S@RB
REFL-! 48vert
GHz

1.535000000
1.538250000
1.543500000

1L 626500000
1.540730000

1 S1E0NAa

48vert

48vert

48vert

1@deg V-POL
dB
MAGNITUDE: -21.392!
MAGNITUDE: -21.3638!1
MAGNITUDE: -21.3453
MAGNITUDE: -20.8307
MAGNITUDE: -20.8729
MAGNITUDE: -20.3554
20deg VU-rPOL
4B
MAGNITUDE: -21.0Q1S5
MAENITURE: -20.99828
MAGNITUBDE: -20.9773
MAGNITURE: -20.491¢
MAGNITUDE: -20.4708
MAGNITUDE: -20@.4492
30deg V-POL
dB
MAGNITUDE: -19.7470
MAGNITUDE—=19.7446
MAGNITUDE: -19.7380
MAGNITUDE: -19.4158
MAGNITUDE: -19.3918
MAGNITUDE: -19.3653
40deg. V-POL
) dB
MAGNITUDE: -17.9707
MAGNITUDE: ~-17.8342
MAGNITUDE: -17.8949
MABNITUDE: -17.4797
MAGNITUDE: -17.4827
MAGNITUDE: -17.4844
S5@d=g V-POL
- dB
MAGNITUDE: -17.140€
MAGNITUDE: =-17.114}
MAENITUDE: -17.0%29
MAeNITUDE: -18,3ES7
MAeNITUDE: -5 257

AT T NE
[ oA EPU SN )

(N g

[FYINER]

37

deg
Phase: +100.50
Phase: +1920.52
Fhase: +100.54
Fhase: +100.25
Phase: +100.21
Phase: +100.185
deg
Phase: +94 .57
Phase: +95.92
Phase: +95.03
Phase: +36.04
Phase: +96.06
Phase: +96.09
deg
Phase: +82.77
Ptrases +82- 81
Phase: +82.84
Phase: +83.56
Phase: +83.65
Phase: +83.73
deg
Phase: +93.00
Phase: +93.05
Phase: +93.10
Phase: +395.47
Phase: +95.55
Phase: +95.62
deg
Phase +105.97
Phase +126.23
Phase +196.52
Fhase +1'9d.83
Fhasa =i, 72
“haca EREL

iiiii



FILE NAME:

FILE TITLE:

Frequency:
Freguency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

PLT1_EORB
REFL-1

GHz

.535000000
.539250000
.543500000
.6365000200
.540750000
.545000000

PLT!_70RB
REFL-1

oHz

.535000200
.539250000
.543500000
.636500000
.540750000
.6545000000

48vert

48vert

B@deg V-POL

MAGNITUDE:
MAGNITUDE:
MAGNITUDE::
MAGNITUDE:
MAGNITUDE:
MAGNITUCE:

7@deg

MAGNITUDE:
MAGNITUDE::
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

aE

-14.1856
-14.15861
-14.127

-14.9354
-14.0510
-14.@659

U-POL

38

-3

-8.
-8.

-~
{

=7
-7

aB
L2783
2498

N
e e

.5100
.5817
.5552

Phase:
Phase:
Phase:
Fhase:
Phase:
Phase:

Fhase:
Phase:
Phase:
Phase:
Phase:
Phase:

deg

+95,
+96.
+96.
+102.
+192.
+102.

+77.
+77.
+78.
+34.

=l ) — w

W N+~ Nt

- Ul

+84.28
+84 .53



FILE NAME:
FILE TITLE

Fregquency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequency:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

" FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequancy:
Frequency:
Freguency:
Frequency,:
Freguency:

c e
srezuenc .

PLAT!_2AT

: TRANST-1 42vert @deg VU-POL

GHz z=
1.535000000 MAGNITUDE: -. 3722
1.539250000 MAGNITUDE: -.2272
1.543500000 MAGNITUDE: -.2273
1.636500000 MAGNITUDE: -.2832
1.640752000 MAGNITUDE: =22
1.645000000 MAGNITUDE: -.2z23
PLATI _10AT

TRANS1-1 42vert 1@deg V-FI_

GHz ==
1.535000000 MAGNITUDE: -.2582=
1.539250000 MAGNITUDE: -.2522
1.543500000 MAGNITUDE: .52
1.636500000 MAGNITUDE: -.2822
1.640750000 MAGNITUDE: -.d583
1.645000000 MAGNITUDE: -.2672
PLAT1_20AT
TRANS1-1 42vert 20deg V-PCL

GHz ° cB
1.535000000 MAGNITUDE: -.1763
71.539250000 ~~ — MAGNITUDE: -.17:2
1.543500000 MAGNITUDE: - 177
1.636500000 MAGNITUDE: -.182¢%
1.640750000 MAGNITUDE: -.162%
1.645000000 MAGNITUDE: -.18Z25
PLAT1_30AT
TRANS1-1 42vert 3@deg V-POL

6Hz . - dB
1.535000000 - MAGNITUDE: -.294%
1.539250000 MAGNITUDE: -.28¢53
1.543500000 MAGNITUDE: -.29¢2
1.636500000 MAGNITUDE: -.28282
1.640750000 MAGNITUDE: -.29=C
1.645000000 MAGNITUDE: -.J@a3
PLAT1_40AT
TRANS1-1 4Z2vert 4Q@deg Y-FI_

GHz - -
1.535000000 MAGNITUDE: -._=:"
1.533250000 MAGNITUDE : -2
1.543529000 MAGNITUQE: -7z
| .528520202 MASNITLDE -.CI-3
1.540720209 MASNITLQE:: - o=
523200500 MeENITUDE: - D7

Phase:
Phase:
Shase:
Phase:
Phase:
Phase:

Phase:
Phase:
Phase:
Phasa:
Phase:
Phase:

Phase:
Phase:
Phase:
Phase:
Phase:
Phase:

s7}

Mmoo

Jy T OoOT
[o1]

[STRR TR TR 8 1]

]

0o o ou o o0 o
1

J

h

o o w
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| T O N T T 1 ]
']

(
U)oty ) Al ) g

(¥}
[ ]
4

[
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13

.16

C 0w oY)

.43

.51

TR= R,

.10

-

.65
.bb
.68
.03
.25
.08

.86
.87
.a8
.16
.18
.19



FILE NAME:

FILE TITLE: TRANSI-1 42vert ©5@deg V-POL

GHz dB
Frequency: 1.535000000 MAGNITUDE: -.0774 Phase:
Frequency: 1.533250000 MAGNITUDE: -.0788 Phase:
Frequency: 1.543500000 MAGNITUDE: -.0801 Phase:
Frequency: !.536500000 MAGNITUDE: -.0976 Phase:
Frequency: 1.6540750000 MAGNITUDE: -.0996 Phase:
Frequency: 1.545000000 MAGNITUDE: -.1018 Phase:
FILE NAME: PLATI_BOAT
FILE TITLE: TRANS!-1 42vert 6@deg V-FOL

5Hz dB
Frequency: 1.535000000 MAGNITUDE: +.1107 Phase:
Frequency: 1.539250000 MAGNITUDE: +.1103 Phase:
Frequency: 1.543500000 MAGNITUDE: +.1108 Phase:
Frequency: 1.636500000 MAGNITUDE: +.11686 Phase:
Frequency: 1.540750000 MAGNITUDE: +.11587 Phase:
Frequency: 1.645000000 MAGNITUDE: +.1151 Phase:
FILE NAME: PLATI_T7QAT
FILE TITLE: TRANS1-1 42vert 70deg V-POL

GHz dB
Frequency: 1.535000000 MAGNITUDE: +.3551 Phase:
Frequency—1t:539250000———MAEGNI TUBE :——+-3526——FPhasc*
Frequency: 1.543500000 MAGNITUDE: +.3507 Phase:
Frequency: 1.636500000 MAGNITUDE: +.3316 Phase:
Frequency: 1.6540750000 - MAGNITUDE: +.3307 Phase:
Frequency: 1.6545000000 MAGNITUDE: +.3297 Phase:

ZLATI_SQAT

40

deg

-13.

-

-13.

-

=12,

-13

[

-13
-

-14,

deg
-15

_IC

o]

-16

-16

deg

-19.

.ja

e

-13.
-20.
-20.
-20.

MR

R SR

a7
10

-

33

98
a2

.26
-15.

50

.33
.25
-1B.
.36

30

PN

Q4> w

65
70
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FILE NAME: PLAT_QET
FILE TITLE: TRANSi-1
GHz
Frequency: 1.535000009
Frequency: 1.539250000
Frequency: 1.543500000
Frequency: !.636500000
Frequency: 1.642750000Q
Fraquency: 1.645020000
FILE NAME: PLATI_108BT
FILE TITLE: TRANS!-1!
isHz
Freaquency: 1.525220000
Frequency: 1.539258000
Frequency: 1.543500000
Frequency: |.B836500000
Frequency: 1.640750000
Frequency: 1.645000000
FILE NAME: PLAT!_20BT
FILE TITLE: TRANS1-1
GHz
Frequency: 1.535000000
Frequency 17539250000
Frequency: 1.543500000
Frequency: |.836500000
Frequency: 1.640750000
Frequency: 1.6545000000
FILE NAME: PLATI_30BT
FILE TITLE: TRANS1-1
- G6Hz
Frequency: 1.535000000
Frequency: 1.539250000
Frequency: 1.543500000
Frequency: 1|.636500000
Frequency: 1.640750000
Frequency: |.645000000
FILE NAME: PLATI_408BT
FILE TITLE: TRANSI-1
{'H-
Frequency: 1.525200000
Frequency: 1.53%252000
Frequenzy: |.542500000

Fraquency:
Freaquencv:

Erequanrc,:

48vert Odeg VU-POL
dB deg
MAGNITUDE: -.9238 Phase: -4.53
MAGNITUDE: -.0245 Phase: -4.5¢
MAGNITUDE: -.0247 Phase: -4 .53
MAGNITUDE: -.0248 Phase: -5.43%
MAGNITUDE: -.025!1 Phase: -5.23
MAGNITURE: -.0256 Phase: -5.11
48vert 1Qdeg V-FOL
dB deg
MAGNITUDE: -.0277 Phase: -3.:5
MAGNITUDE: -.2271 Phase: -3.37
MAGNITUDE: -.0260 Phase: -3.2%
MAGNITUDE: -.0082 Phase: -4.43
MAGNITUDE: -.0083 Phase: -4.45
MAGNITUDE: -.0073 Phase: -4.49
48vert 20deg V-POL
dB deg
MAGNITUDE: -.0999 Phase: -3.81
HAGNETUDE -098¢-—~—Phasea+—~3.92
MAGNITUDE: -.0969 Phase: -3.94
MAGNITUDE: -.0585 Phase: -4.35
MAGNITUDE: -.0588 Phase: -4.38
MAGNITUDE: -.0586 Phase: -4.49
48vert 3@deg V-POL .

_ cdB deg .
MAGNITUDE: =,2033 " *“Phase: - -4.7S
MAGNITUDE: -.2027 Phase: -4.76
MAGNITUDE: -.2014 Phase: -4.77
MAGNITUDE: - 1711 Phase: -5.12
MAGNITUDE: -.1704 Phase: -5.15
MAGNITUDE: -.1700 Phase: -5.17

48vert 4Q@deg V-POL
_ dB deg
MAGNITUDE: -.2344 Phase -£.:z32
MAGNITUDE: -.2342 Phase -5.:z%2
MAGNITUDE: -.2333 Phase -£.:22
MAGNITLDE: -2 Phase -7 Iz
MASNTTO0E : -.2123 Phase -7 1z
MASNITLCE: -.208%3 Phasa -7 I2

41



FILE NAME: FLAT!_S2B~
FILE TITLE: TRANSI-!
GHz
Frequency: !.535000000
Frequency: 1.539250000
Frequency: 1.543500000
Frequency: 1.683650000@
Frequency: |.540750020
Frequency: 1.6545000022
FILE NAME: PLATI_B@28T
FILE TITLE: TRANS!-|
GHz
Frequency: 1.53500000¢
Freguency: 1.533250009
Frequency: 1.5435009009
Freguency: |.636500000
Frequency: 1.540752000
Frequency: 1.6545000000
FILE NAME: PLAT!_7@8T
FILE TITLE: TRANS!-1
GH=z
Frequency: |.535000000
Frequency-t—1-5359250009
Frequency: 1.543500000
Frequency: 1|.636500000
Frequency: 1.640750000
Frequency: 1.545000000

48vert

1g8vert

48vert

i
!
:

S0deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAENITUDRE:
MAGNITUDE:

5@deg

MAGNITUCE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

MAEGNITUDE:
MAGNITUDE:

70deg

MAGNITUDE:

-MASNITUDE

MAGNITUDE:
MAEGNITUDE:
MAEGNITUDE:

MAGNITUDE

U-PCOL
dB deg
-.0595 Phase: -9.48
-.0605 Phase: -9.47
-.0599 Phase: -9.49
-.0411 Phase: -10.05
-.0405 Phase: -10.28
-.0400 Phase: -10.12
Y-POL
d8 deg
+.3173 Phase: -11.84
+.3179 Phase: -11.88
+.3194 Phase: -11.72
+.3457 Phase: -12.53
+.3465 Phase: -12.E64
+.3473 Phase: -12.69
U-POL
dB deg
+.7859 Phase: -14.13
e+ 786 4———Phase i ——=14.18
+.7880 Phase: -14.23
+.8218 Phase: -15.43
+.8228 Phase: -15.49
: +.8241 "Phase: -15.56

Y4



Tl W

FILE NAME: PLT2_IOQRAC
FILE TITLE: REFL=2 42vert 10deg V-POL

GHz dB
Frequency: 1.535000000 MAGNITUDE: -15.8511
Frequency: 1.539250000 MAGNITUDE: -15.8511
Frequency: 1.543500000 MAGNITUDE: -15.8500
Frequency: 1.636500000 MAGNITUDE: -15.823!1
Frequency: 1.540750000 MAGNITUDE: -15.8185
Frequency: 1.645000000 MAGNITUDE: -15.8150@
FILE NAME: PLTZ_20RAC
FILE TITLE: REFL-3 4Zvert Z@deg V-POL

GHz dB
Frequency: 1.535000000 MAGNITUDE: -14.8154
Frequency: 1.535252000 MAGNITUDE: -14.805S5
Freguency: 1.543500000 MAGNITUDE: -14,7346
Frequency: |.6836500000 MAGNITUDE: -14.5474
Frequency: 1.640750000 MAGNITUDE: -14.5379
Fregquency: !.645000000 MAGNITUDE: -14.5283
FILE NAME: PLT2_3@RAC
FILE TITLE: REFL-3 42vert 30deg V-POL

6Hz ds
Frequency: 1.535000000 MAGNITUDE: -14.4189
Frequency: 1.539250000 MAGNITUDE: -14.4011
Frequency 17543500000 — MAGNITUDE: ~=14.3863
Frequency: 1.636500000 MAGNITUDE: -14.0591
Frequency: 1.640750000 MAGNITUDE: -14.0431
Frequency: 1.645000000 MAGNITUDE: -14.0298

. FILE NAME: PLTZ2_40RAC
- FILE TITLE: REFL-3 4Ivert 40deg V-POL

' GHz : dB
Frequency: 1.535000000 ;MAGNITUDE: -13.4482
Frequency: 1.539250000 MAGNITUDE: -13.4387
Fregquency: 1.543500000 MAGNITUDE: -13.432
Frequency: 1.636500000 MAGNITUDE: -13.5493
Frequency: 1.640750000 MAGNITUDE: -13.5577
Frequency: 1.545000000 MAGNITUCE: -13.56k9
FILE NAME: PLT2_S@RAC
FILE TITLE: REFL-3 42vert 5@deg V-POL

GHz dB
Frequency: 1.535000000 MAGNITUDE: _-11.0577
Frequency: 1.533252000 MAGNITUCOE: ~-11.105!
Frequency: 1.543500000 MAGNITUDE: -11.1118
Freguenc,: 1.536500000 MAGNITUDE: ~-11.2735
Fragasrcy/i 1. 240750000 MagMITUDE:  -10.2752
Fragusr: 1, 248230d09 ApgNITUCE: - lTES

43

deg
FPhase: +63.
Phase: +63.
Phase: +63.
Phase: +63.
Phase: +63.
Phase: +63.
deg
Fhase: +93.
Fhase: +83.
Phase: +94,
Phase: +93.
FPhase: +93.
Fhase: +93.
deg
Phase: +86.
Phase: +86.
Phase™ 867
Phase: +86.
Phase: +86.
Phase: +86.
.deg
_Phase:  +69.
* Phase:  +B9.
Phase: +70.
Phase: +71.
Phase: +71.
~ Phase: +71.
deg
Fhase: +684.
Phase: +64.
rnase: +64 .
Phase: +83.
Fhase: TRl
“nase: *a_.

26
06
06

lale)
o e

24
25

88
99
20
35
34
34

39
37
31
49
51
53

8o
g1 °
04
21
17
13

-4~

Ut == U1 Ul

Ct o U ~)



Freguency:
Frequency:
Frequency:
Fregquency:
Frequency:
Freguency:

FILE NAME:

FILE TITLE:

Frequency:
Freguency:
Freguency:
Frequency:
Frequency:
Frequency:

PLTZ_B@RAC
: REFL-3

GHz

.535000000
.539250000
.543500000
.636500000
.640750000
.545000000

PLTZ_70RAC
REFL-3 4Z2vert

GHz

535000000
.53

.5435500000
.636500000
.640750000
.6545000000

3250000

42vert

fddeg V-FOL

MAGNITUDE:
MAGNITUDE :
MAGNITUCE::
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

70deg

MAGNITUDE :
MAGNITUDE:
MAGNITUDE:
MAGNITUDE::
MAGNITUDE :
MAGNITUDE:

U-POL

44

dB
-3.8818
-3.8864
-5.3900
-8.6555
-5.6340
-3.68133

aB
-4.2388
-4.3910
-4.4792
-5.3541
-5.38323
-6.0258

“hase:
Phase:
Fhase:
Phase:
“hase:
Phase:

Phase:
Phase:
Phase:
Phase:
Phase:
FPhase:

—a-
222
r5d, g
-53.7t
33,22
R
"'S« e
+57.72
PR
+ai.z2
ez
33,2
-2 =3
Y od - -
+3G =
F3S. Tz
+7E.77
+75.23
+74.22
B
.
“ha
o

W



FILE NAME: FLTZ_1QREC
SILE TITLE: REFL-3 43vart 12deg Y-Plo

GHz zE
Frequency: 1.535000000 MAENITUDE: -+5.3523 Fhase:
Freguency: 1.539250000 MAGNITUDE: -73.:448 Phase:
Freguency: 1.543500020 MAGNITUDE: -13.5339 Phase:
Frequency: 1.536520000 MABNITUDE: -iS.3434 Phase:
Frequency: 1.640750000 MAGNITUDE: -i5.3385 Phase:
Frequency: 1.845000000 MAGNITUDE: -12.3286 Phase:
FILE NAME: PLT2_2@RBC
FILE TITLE: REFL-3 48vert 22deg V-FOL

GHz 2B
Frequency: 1.535000000 MAGNITUDE: =-i3.1362 Fhase:
Frequency: 1.5332502000 MASNITUDE: -1S.1213 Phase:
Frequency: 1.542500000 MAGNITUDE: -i5.1940 Phase:
Fregquency: 1.636500009 MAGNITUDE: -11.7494 Phase:
Frequency: 1.640750000 MAGNITUDE: -14.7387 Phase:
Frequency: 1.645000000 MAGNITUDE: -14.7248 Phase:
FILE NAME: PLT2_3@RBC
FILE TITLE: REFL-3 48vert 30deg V-POL

GHz dB
Freguency: 1.535000000 MAGNITUDE: -14.5200 Phase:
Frequency: 1.539250000 MAGNITUDE: -14.5@72 Phase:
Frequency +—1+543500000 - —— —MAGNITUDE:- —=14..4940_ .. _Phase"
Frequency: 1.636500000 MAGNITUDE: -14.2653 Phase:
Frequency: 1.640750000 MAGNITUDE: -14.2564 Phase:
Frequency: 1.645000000 MAGNITUDE: -14.2480 Phase:
FILE NAME: PLTZ2_40RBC
FILE TITLE: REFL-3 48vert 40deg V-POL

- BGHz , dB .
Frequency: 1.535200000 MAGNITUDE: -12.7656 Phase:
- Frequency: 1.539250000 “MAGNITUDE: -12.7486 " Phase:

Frequency: 1.543500000 MAGNITUDE: -12.7357 Phase:
Frequency: 1.636500000 MAGNITUDE: -12.7243 Phase:
Frequency: 1.584Q750000 MAGNITUDE: -12.7291 Phase:
Frequency: 1.645000000 MAGNITUDE: -12.73S3 Phase:
FILE NAME: PLTZ2_S@RBC
FILE TITLE: REFL-3 48vert Gddeg V-POL

GHz =B
Frequency: 1.535000000 MAGNITUDE: -'3.3442 Phase:
Frequency: 1.539250000 MAGNITUDE: -:2.247S Phase:
Freguency: 1.543500000 MRENITCLCE: - 2.Z4B8 Phase:
Frequency: !.53SS02000 MRIMITUCE: - 2.3408 Fhase:
Sraguency: '.54073J0490 MmZNITUZE:D - 7,z24”C Phaze:
Fraguang VLE45002302 ez lTLGE - C.34Z3 Srmase:

deg
+70.62
+70.58
+70.48
+68.85
+68.77
+68.893

deg
+393. 91
+32.38
+32.95
+31.91
+31.84
+91.73

deg
+77.37
+77.30
+77 24
+76.16
+76.12
+76.08

.deg

C+71.79
“+71.84 -

+71.90
+71.69
+71.58
+71.50

+ + +
g~ Jd Qa

na a wwwo
J

-3 -

+

-+
-

44444



FILE NAME:

Frequency:
Frequency:
Freguency:
Frequency:
Frequency:
Fraguency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Freguency:
Fregquency:
Frequency:

1
1
|
|
|
|

PLTZ_B@REC
FIilz TITLE: REFL-3

GHz

.535000000
.5339250000
.543500000
.636500000
.6540750000
.6545000000

PLT2_79RBC
REFL-a 48vert

GHz

.535000000
.539250200
. 342500000
.6536500000
.540750000
.65450200000

43vers

659deg

MAGNITUCE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE::
MAGNITUDE::
MAGNITUDE:

70deg

MAGNITUDE::
MAGNITUDE:
MAGNITUDE::
MAGNITUDE :
MAGNITUOE :
MAGNITURE::

V-FOL

U-POL

46

de
-3.4175
-9.4241
-3.4311
-3.1500
-5.1546

-3.1284

dB
-1.2811
-4.1825
-4.2804
-6.0105
-6.0614
-6.1852

Fhase:
Phase:
Phase:
Phase:
Phase:
Phase:

Fhase:
Phase:
Phase:
Phase:
Phase:
Phase:

deg
+80.20
+79.32
+79.63

by Ardiie el
+ia.ad

+72.36

+72.7

deg
+39.43
+38.37
+96.47
+85.02
+84.35
+83.88



47

FILz NAME: PLTZ_QT1A
FILTZ TITLE: TRANS1-3 4Z,ert Qdeg V-POL (repeat:’
GHz dB 3eg
Frequency: 1.535000000 MAGNITUDE: -.3129 Phase: -11.50
Frequency: 1.539250000 MAGNITUDE: -.3122 Phase: -i1.51
Frequency: 1.543500229 MAGNITUDE: ~.3107 Phase: -11.51
Frequency: 1.536500000 MAGNITUCE: -.2743 Phase: -11.30
Frequency: 1.6540750000 MAGNITUDE: -.2737 Phase: -11.93
Frequency: 1|.545000000 MAGNITUDE: -.2729 Phase: -11.38
FILE NAME: PLTZ_10T1A
FILE TITLE: TRANSI-3 42vert 1@deg V-POL <(repeat)
GH:z dB 1&g
Fregquency: 1.535000000 MAGNITUDE: -.3621 Phase: -1'9.48
Frequency: 1.538250000 MAGNITUDE: -.3488 Phase: -i@.43
Frequency: 1.543500000 MAGNITUDE: -.34486 Phase: -i9.59
Frequency: |.8368500000 MAGNITUDE: -.2408 Phase: -190.933
Frequency: 1.540750000 MAGNITUDE: -.2368 Phase: -i10.97
Freguency: 1.645000000 MAGNITUDE: -.2327 Pnase: -11.029
FILE NAME: PLT2_20T1A
FILE TITLE: TRANS1-3 42vert 20deg U-POL (repeat)
GHz dB deg
Frequency: 1.535000000 MAGNITUDE: -.5144 Phase: -11.22
Frequency: 1.539250000 MAGNITUDE: -.5107 Phase: -11.21
Frequeney :—+-543500000- -——MAGNITUDE : -~ 5080 Phase:—-=11.21
Frequency: 1.636500000 MAGNITUDE: -.4320 Phase: -11.40
Frequency: 1.6407502000 MAGNITUDE: -.4291 Phase: -11.43
Frequency: 1.645000000 MAGNITUDE: -.4252 Phase: -11.45
FILE NAME: PLT2_30T1A
VFILE TITLE: TRANS1-3 42vert. 30deg V-POL (repeat)
o __ GHz L dB _ deg
" Frequency: 1.535000000 ' MAGNITUDE: -.6571 Phase: -14.22
Frequency: 1.539250000 " MAGNITUDE: -.B6565 Phase: -14.21
Frequency: 1.543500000 " MAGNITUDE: -.B567 Phase: -14.20
Frequency: 1.636500000 MAGNITUDE: -.6201 Phase: -14.38
Frequency: 1.640750000 MAGNITUDE: -.6200 Phase: -14.41.
Frequency: 1.645000000 MAGNITUDE: -.6185 Phase: -14.44
FILE NAME: PLT2_40T1A
FILE TITLE: TRANS!-3 42vert 40deg U-POL (repeat)
GH:z dB deg
Frequency: 1.535000000 MAGNITUDE: -.5240 Phase -16.36
Freaquency: 1.539250000 MAGNITUDE:  =-.5248 Phase -15.97
Freguency: 1.543520000 MAGNITUDE: -.5265 Fhase -15.39
Frequency: 1.6536500000 MAGNITUDE: -.5464 Phase -"7.58%
Fraauency: ',340Q7S2299 MAGNITUOE: -.5454 Frase - 7.7
Frazuenc,: 5345¢Cdd¢ca MABNITUDE : -.5513 Fraca - T



PLTZ_S5dTiA

E TITLE: TRANS!-3 42vert Gddeg V-POL (repeat)
GHz dB
Frequency: 1.535000000 MAGNITUDE: -. 1362
Frequency: 1.539250009@ MAGNITUDE: -.1378
Frequency: 1.543500000 MAGNITUDE: -. 1391
Frequency: |.636500000 MAGNITUDE: ~-.1493
Frequency: 1.540750000 MAGNITUDE: -. 1511
Frequency: 1.545000000 MAGNITUDE: -. 15827
FILE NAME: PLT2_50T1A
FILE TITLE: TRANSI=~3 4Z2vert GQdeg U-POL (repeat)
GHz dB
Frequency: 1.535000009 MAGNITUDE: +.0762
Frequency: 1.539252900 MAGNITUDE: +.0752
Frequency: 1.543500000 MAGNITUDE: +.0728
Frequency: 1.536500000 MAGNITUDE: +.0779
Frequency: 1.640752000 MAGNITUDE: +.0791
Frequency: 1.6545000000 MAGNITUDE: +.0799
FILE NAME: PLTZ2_70TI1A
FILE TITLE: TRANS!-3 42vert 70Qdeg VU-POL (repeat)
GHz dB
Frequency: 1.535000000 MAGNITUDE: +.0483
Frequency: 1.539250000 MAGNITUDE: +.0448
Frequency: 1.943500000 ____ MAGNITUDE: +.0428
Frequency: 1.5365000040 MAGNITUDE: +.0376
Frequency: 1.640750000 MAGNITUDE: +.0377
Frequency: 1.6545000000 MAGNITUDE: +.0398
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Fhase:
Phase:
Phase:
Phase:
Phase:
Phase:

Phase:
Phase:
Phase:
Phase:
Phase:
Phase:

Phase:
Phase:
Phase:
Phase:
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FILE NAME:

PLTZ_@7'8

49

FILE TITLE: TRANS!-3 48vert 9ddeg V-POL

GH= dB deg
Frequency: 1.535000000 MAGNITUDE: -.3331 Phase: -9.33
Frequency: 1.533252000 MAGNITUDE: -.3284 Phase: -8.35
Frequency: 1.543520000 MAGNITUDE: -.3241 Fhase: -9.36
Frequency: 1.636500@00 MAGNITUDE:: -.2174 Phase: -9.82
Frequency: 1.6840750009 MAGNITUDE: -.2124 Phase: -9.86
Frequency: 1.545292000 MAGNITUDE: -.208:2 Phase: -3.89
FILE NAME: FLTZ2_12718
FILE TITLE: TRANSi-3 43vert 1@ddeg Y-POL

GHz dB deg
Frequency: !.535000000 MAGNITUDE: -.2750 Fhase: -3.01
Frequency: 1.538250000 MAGNITUDE: -.3636 Phase: -3.93
Frequency: 1.543500000 MAGNITUDE: -.3624 Phase: -3.04
Frequency: 1.536580000 MAGNITUDE: -.2282 Phase: -8.57
Frequency: 1.640750000 MAGNITUDE: -.2203 Phase: -9.60
Fregquency: 1.645000000 MAGNITUDE : -.2155 Phase: -3.64
FILE NAME: PLTZ_20TIB
FILE TITLE: TRANSI-3 48vert 20deg V-POL

GH= dB deg
Frequency: 1.535000000 MAGNITUDE: -.5799 Phase: -9.79
Frequency: 17539250000 ——MAGNITUDE +—— - §?45——Phase+———3:78
Frequency: 1.543500200 MAGNITUDE: -.5683 Phase: -8.77
Frequency: 1.68365900000 MAGNITUDE: -.4238 Phase: -9.92
Frequency: 1.540750000 MAGNITUDE: -.4182 Phase: -9.95
Frequency: 1.645000000 MAGNITUDE: -.4136 Phase: -3.97
FILE NAME: PLT2_30TiB

. FILE TITLE: TRANS1-3 48vert 3@deg V-POL . P
' GHz dB deg
~ Frequency: 1.535000000 MAGNITUDE: -.8147 Phase: -12.34

Frequency: 1.539250000 MAGNITUDE: -.8132 Phase: -12.31
Frequency: 1.543500000 MAGNITUDE: -.8095 Phase: -12.2
Frequency: 1.636500000 MAGNITUDE: -.7161 Phase: -12.93
Frequency: 1.540750000 MAGNITUDE: -.7114 Phase: -12.03
Frequency: 1.6545000000 MAGNITUDE: -.7083 Phase: -12.04
FILE NAME: PLT2_40T718
FILE TITLE: TRANS!-3 43vert 4Qdeg V-POL

GHz _ dB deg
Frequency: 1.535000@20 MAGNITUDRE: -.3368 Fhase -15,52
Frequency: 1.5392590292 MAGNITURE: -.8389 Phase -16.49
Frequency: 1.543509900 MAGNITUDE: -.3392 Fhase -15.48
Freguency: 1.B35322029 MAGNITUDE -.3Z73c Shase -"£.I8
Fraquanc .t 1.543732239 MRENTTUCE : -.3ZG8 Frase -1z, IF
Frspuenc,: 1,54520222022 weest) D TDE:: -. 340z Shaza: -



“IAME :

FILE
FILE TITLE:

GHz 48
Frequency: 1.535000000 MAGNITULE: -.5742 Phase:
Fraguency: 1.539250000 MAGNITUGE: -.58@3 Phase:
Frequency: !.543500000 MAGNITUDE: -.5848 Phase:
Frequency: 1.536500000 MAGNITUDE: -.6727 Phase:
Fregquency: 1.64@0750000 MAGNITUDE: -.56769 Phase:
Fraquency: [.545000000 MAGNITUDE: -.6820 Phase:
FILE NAME: PLT2_60TIB
FILE TITLE: TRANS1-3 48vert B@deg Y-POL

GHz dB
Freguency: 1.535000000 MAGNITUDE: -.2038 Phase:
Frequancy: 1.533250000 MAGNITUDE: -.0158 Phase:
Frequency: 1.543500000 MAGNITUDE: -.0213 Phase:
Frequency: 1.536520000 MAGNITUDE: -. 1285 Phase:
Frequency: 1.640750000 MAGNITUDE: -.1332 Phase:
Frequency: 1|.645000000 MAGNITUDE: -.1395 Phase:
FILE NAME: PLT2_70T1!8B
FILE TITLE: TRANS1-3 48vert 70deg U-POL

GHz dB
Frequency: 1.535000000 MAGNITUDE: +.25189 Phase:
Frequercyr +:539250000 —— ~MAENITUDE - — —+:2432————PRhase:
Frequency: 1.543500000 MAGNITUDE: +.2350 Phase:
Frequency: 1.636500000 MAGNITUDE: +.0926 Phase:
Frequency: 1.640750000 MAGNITUDE: +.0873 Phase:
Frequency: 1.545000000 MAGNITUDE: +.0804 Phase:

FLT2_S0718B

TRANS1-3 48vert G@deg V-F!
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FILE NAME:

FILE

Frequency:
Freguency:
Frequency:
Fregquency:
Frequency:
Frequency:

Frequency:
Frequency:
Fregquency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

. FILE NAME:

FILE TITLE:

Frequency:
Freguency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Freguency:
Frequency:
Freguency:

.........

TITLE:

— et . e ——

— —t ot s -

— et e . —

PTI_IBATZC

TRANSZ-1
GHz

.535000000
.538250000
.543500000
.636500000
.640750000
.545000000

: PTI_20AT2C
: TRANSZ-1

GHz
.5350000290
.538250000
.543500000
.636500000
.640750000
.645000000

PT1_30AT2C

TRANS2-1
BGHz

.535000000
.539250000
.543500000
.636500000
.640750000
.645000000

PT1_40AT2C

TRANS2-1
6Hz

.535000000
.539250000
.543500000
.6536500000
.640750000
.645000000

PT1_50AT2C
TRANSZ-1
GHz

.535000000
LEZE250000
.513500000
.326500000
2 TEGDOR

R
TN
T

o u

4Zvert

4Zvert

42vert

42vert

T T =

10deg V-POL
cB
MAGNITUDE: -.1387
MAGNITUDE: -.1377
MAGNITUDE: -.13B65
MAGNITUDE: -.1298
MAGNITUDE: -.1303
MAGNITUDE : -.1307
2@8deg VU-POL
dB
MAGNITUDE: -. 1411
MAGNITUDE: -.1402
MAGNITUDE: -.1394
MAGNITUDE: - 127
MAGNITUDE: -.1275
MAGNITUDE: ~-.1275
30deg U-POL
dB
MAGNITUDE:: -.1958
MAGNITUDE:: -.1942
MAGNITUDE: -.1924
MAGNITUDE: -.1531
MAGNITUDE: -.1511
MAGNITUDE: -.1490
42vert 40deg V-POL _
Y dB - -
MAGNITUDE: -.1926
MAGNITUDE: -.1903
MAGNITUDE: -.1878
MAGNITUDE: -.1346
MAGNITUDE: -.1333
MAGNITUDE: -.1326
S5@deg V-POL
dB
MAGNITUDE: - +.2132
MAGNITUCE : ~.2174
MAGNITLUCE : -.2718
MAGNITUCS:  ~.3735
MASMNITLDZ: ~. 2300
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FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Freguency:
Freguency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

PT1_BRATZC
TRANSZ -1
GH:z

.535000000
.539250000
.543500000
.636500000
.640750000
.545000000

PTI_7TQAT2C
TRANSZ2-1
GHz

.535000000
.533250000
.543500000
.636500000
.640750000
.645000000

4Z2vert

42vert

MAGNITUCE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

70deg

MAGNITUDE:
MAGNITUDE::
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

Bddeg V-POL

+ + + + + +

V-POL
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+ 4+ + 4+ + +

dB
0471
0431
.0544
. 1489
1517
1535

dB

D432
.@EC4
L0623
.2738
.2889
.2975
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Phase:
Fhase:
Phase:
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Phase:
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FILE NaME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Freguency:
Frequency:
Freguency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:

Frequency:

Frequency:

FILE NAME:

"FILE TITLE:

Frequency:

Frequency:

Frequency:

Fregquency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequenzy:
Frequancy:

SraguanIy

=71 _1QBTIC
TIAN3D-

BH:z
25000000
338250000

(11 Ul

1

E :435@@00@

i.
}

1
1
1
1
1

.53
V.53
1.54
1.536520000
1.64
1.64

.536500000
549750000
.545000000

]

=T1_20BTZC
TRANSZ- |

GHz

5200000
8750000
3500000

0750000
5000000

PT1_3@BT2C
TRANSZ-1

GH=
.535000000
.539250000
.543500000
.636500000
.640750000
.545000000

PT1_4@BT2C
TRANS2- 1

6Hz
535000000
.539250000
.S43500000
.636500000
.540750000
.545000000

FT1_S0BT2C

TRANSZ-1
cHz
535000000

U

_____

o
1
P

__________

43vert 10deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

48vert 20deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

48vert 30deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

48vert 40@deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE :
MAGNITUDE:

48vert 5ddeg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MASHITLLE:

AASNITLIE:

Y-pPOL
dB

-.0218
.0205
-.0195
-.0017
-.0014
-.0011

U-POL
dB

-.0769
.0760
-.0748
-.0534
L0527
.0520

|

U-POL
dB
-.1692
. 1693
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. 1667
~.1662
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NAME :

4 k-

m m

FIL
FIL

+

Frequency:
Frequency:
Frequency:
Freguency:
Freguency:
Frequency:

L

|
[

F NAME :
F

=
m m

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

TITLE:

TITLE:

P
T

P
T

— et —— ot — —

T1_8BBTZC
RANSZ2-1
GHz

.535000000
.538250000
.543500000
.636520000
.540750000
.645000000

T1_7@BTZC
RANS2-1
GHz

.535000000
.539250000
.543500000
.536500000
.640750000
.545000000

48vert

48vert

Eddeg

MAEGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

7Q0deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:

v-POL

+ 4+ + + 4+

Y-POL

+ 4+ + + + o+

54

d8

.2041
.2103
2166
3147
31866
3184

dB

.0347
. 1039
L1138
L3181
3263
L3343
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Phase:
Fhase:

Phase:

Phase:

Phase:

Phase:

deg
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7.47
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-18.
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FILE NAME: PTZ_I10ATZC
FILE TITLE: TRANSZI-Z J4Zvert 1doeg
GH:z
Frequency: !.535000000 MAGNITUDE:
Frequency: 1.533250000 MAGNITUDE:
Frequency: 1|.543500000 MAGNITUDE:
Frequency: 1.636500000 MAGNITUDE:
Frequency: 1.540750000 MAGNITUDE:
Frequency: 1.545000000 MAGNITUDE:
FILE NAME: PT2_20ATZ2C
FILE TITLE: TRANSZ-3 d42vert 20deg
GHz
Frequency: 1.535000000 MAGNITUDE:
Frequency: 1.538250000 MAGNITUDE:
Frequency: 1.543500000 MAGNITUCE:
Frequency: 1.6836500000 MAGNITUDE:
Frequency: 1.640750000 MAGNITUDE:
Frequency: 1.645000000 MAGNITUDE:
FILE NAME: PT2_30AT2C
FILE TITLE: TRANS2-3 42vert 30deg
GHz
Frequency: 1.535000000 MAGNITUDE:
Frequency: 1.539250000 MAGNITUDE:
Frequency: 1.543500000 MAGNITUDE:
Frequency: 1.636500000 MAGNITUDE:
Frequency: 1.6540750000 MAGNITUDE:
Frequency: 1.645000000 MAGNITUDE:
FILE NAME: PT2_40AT2C
FILE TITLE: TRANS2-3 42vert 40deg
GHz .
Frequency: 1.535000000 MAGNITUDE:
Frequency: 1.539250000 MAGNITUDE:
Frequency: 1.543500000 MAGNITUDE:
Frequency: 1.536500000 MAGNITUDE:
Frequency: 1.6540750000 MAGNITUDE:
Frequency: 1.6545000000 MAGNITUDE:
FILE NAME: PT2_5@AT2C
FILE TITLE: TRANSZ-3 42vert GE@deg
GHz
Frequency: |.535000000 MAGNITUDE:
Frequency: 1.232252009 MAGMITUDE:
Frequency: 1.542500000 MAGNITUDE:
Frequency: '.52EZ0QC000 MAGNITUDE:
Fraguanco,: 240753242 MASNITUDE:
-teqLaEnIL S4E322360 Masi ITLDE

U-e0OL

dB

-. 10858
-.1@53
-.1052
-.1053
-.1056
-.105%

V-POL
dB
-.3326
-.3322
-.3320
-.3147
-.3133
-.3124

V-POL
dB

-.4784
AT74
-.4758
.4B635
-.4642
.4648
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-.4317

-.4329
L5237
-.52=3
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Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Fregquency:
Frequency:
Freguency:
Frequency:
Frequency:

—_— et ———

— bt s b e

TZ_B@ATZC

: TRANSZ-3

GH=

.535000000
.539250000
.543500000
.636500000
.640750000
.645000000

PT2_70AT2C
TRANS2-3

GHz

.535000000
.539250000
.543500000
.636500000
.640750000
.645000000

4Zvert

42vert

Eddeg

MAGNITURE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE :

70deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
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MAGNITUDE:
MAGNITUDE:

~FOL

J-POL

+ + + + + +

dB
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.6344
.63587
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Frequency:
Frequency:
Frequency:
Freguency:
Frequency:
Freguency:

FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Fregquency:

FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:
FILE TITLE:

Frequency:
Fregquency:
Frequency:
Frequency:
Freguer:z,:

SoLen~C, .

TRANSZ-Z  48vert 1@deg VU-R0L

GHz dB deg
1.535000200 MAGNITUDE: -.2213 Phase: -20.18
1.539252000 MAGNITUDE: -.221 Phase: -20.27
1.543500000 MAGNITUDE: -.2218 Phase: -20.38
1.636502000 MAGNITUDE: -.217¢ Phase: -22.82
1.640750000 MAGNITUDE: -.2173 Phase: -22.94
1.645000000 MAGNITUDE: -.2165 Phase: -23.05
PT2_20BTZC
TRANS2-Z d48vert 20deg VU-POL

GHz dB deg
1.535000000 MAGNITUDE: +.0685 Phase: -26.48
1.539250000 MAGNITUDE: +.063%6 Phase: -26.57
1.543500000 MAGNITUDE: +.06S5 Phase: -26.66
1.636500000 MAGNITUDE: +.0602 Phase: -28.67
1.640750000 MAGNITUDE: +.08583 Phase: -28.78
1.645000000 MAGNITUDE: +.0588 Phase: -28.85
PT2_30BT2C
TRANS2-3 48vert 30deg V-POL

GHz dB deg
1.535000000 MAGNITUDE: -.1221 Phase: -26.17
1.539250000 MAGNITUDE: -.1232 Phase: -26.27
1.543500000 —  MAGNITUDE: ™ —.1Z4Z "~ Phase¥ -=26.37
1.636500000 MAGNITUDE: -.1435 Phase: -28.45
1.640750000 MAGNITUDE: ~-. 1447 Phase: -28.55
1.645000000 MAGNITUDE: -. 1455 Phase: -28.64
PT2_40BT2C
TRANS2-3 48vert 40deg VU-POL

6Hz ) dB : : deg
1.535000000 MAGNITUDE: +.1608 Phase: -44.B68
1.539250000 MAGNITUDE: +.1620 Phase: -44 .80
1.543500000 MAGNITUDE: +.1636 Phase: -44.93
1.636500000 MAGNITUDE:: +.1530 Phase: -47.29
1.640750000 MAGNITUDE: +.1568 Phase: -47.40
1.645000000 MAGNITUDE: +.1547 Phase: -47.51
PT2_5@BTZ.C
TRANSZ-Z 48vert GOaeg U-POL

GHz dB deg
1.535000000 MAGNITUDE: _ +.0S4:z Phase: -29.32
1.E332E0200 MAGNITUDE: ~.PCE4 Phase: -29.328
1.542520200 MAGNITUDE: +.DQEE3 Phase -28.45
1 .BZIBE2I500 MAENITUDE: ~.02Z23 Phase -31.01
VLadeTZoz8R MARIIITUDE: -.J2:2 Phass -2
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MAL T 0D
LR - RN S )

i
1
T
w0
'
D

(@3]
~1



Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

FILE NAME:

FILE TITLE:

Frequency:
Frequency:
Frequency:
Frequency:
Frequency:
Frequency:

T2_BOBTZEC
RANSZ-3
GH=

.535000000
.539250000
.543500000
.636500000
.640750000
.645000000

T2_70BTZC

TRANS2-3

GHz

.535000000
.5339250000
.543500000
.636500000
.540750000
.645000000

dgvert

48vart

pddeg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE::
MAGNITUDE:
MAGNITUDE :
MAGNITUDE :

70deg

MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE:
MAGNITUDE::

Y-POL

+ o+ + 4+

U-POL

+1
+1
+1

dB

.1818
.1758
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APPENDIX A

ANECHOIC CHAMBER

The Radiation Laboratory's anechoic chamber is a tapered design with overall
dimensions 18 ft. wide x 60 ft. long x 18 ft. high.

The anechoic treatment consists of 72 inch deep pyramidal absorber on the target
endwall of the chamber; 24 inch and 18 inch deep pyramidal absorbers, and 12 inch
wedge absorber on the sidewalls, ceiling, and floor surfaces of the 18 ft. x 18 ft. x 22 ft.
long test region; and, 18 inch deep pyramidal and 12 inch deep wedge absorbers on
all surfaces of the tapered section. In addition, 140 sq. ft. of the test region floor
surface is treated with 24 inch deep walkway absorber.

The test region quiet zone is a sphere, 6 ft. in diameter whose center was positioned
on the chamber centerline, 13 feet from the target endwall surface.

Measured chamber reflectivity were specified not to exceed the following values within
the quiet zone test region.

-~ -~ <.« -REFLECTIVITY PERFORMANCE SPECIFICATION —- ———
FREQUENCY Backwall idewall

100 MHz -25dB -20dB

300 MHz -35dB -25dB
1 GHz -45 dB -35dB -

26 GHz -45dB -45dB

The measured performance well exceeds the specification, except for 1 or 2 dB ét
isolated points. At 1 GHz the specified performance is exceeded by about 10 dB and
at 26 GHz by about 25 to 35 dB.
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APPENDIX B

Effect of Curvature on the Reflectivity of Panels

Assume a rectangular panel of size a x b is cu1;ved in two directions parallel
to side a and side b, respectively, which is the case with provided samples. For
normal plane wave incidence, it is found that the ratio of the magnitude of the
backscattered far field of the curved panel, denoted by S, to that of a flat panel of
same size, denoted by S/?, is !

S 1 1
= —_—|F . |F
57 = 5 FOn)l- - IF ()

_a k __b k
'71--2 1'1’ ‘72—2 s

[ S ——

where

In the above, k is the free-space wavenumber, r; and r, are the curvature radii
of the panel along the side a and side b, and F' denotes the well-known Fresnel
integral defined by

F(r)= /(: du | TR

R
- meerie

" To give a quantitative idea on the effect of curvature in our piiiei rﬁ?aﬁi;éf;eﬁts,
we present a calculation here for the case of Panel-1. For Panel-1
a=42in., b=48:n.

r = 622 mn. , T2 = 780 n.

1K. Sarabandi, T.B.A. Senior, and F.T. Ulaby, “Effect of curvature on the backscattering from leaves,” to be
published on the Journal of Electromagnetic Waves and Applications.



At f =1.650 GHz, k = 0.8778/in. and hence
71 =0.7889, 7= 0.805‘1
The corresponding Fresnel integral values are
|F(m)| =0.7760 , |F(y2)| = 0.7875
which then give

i = 0.8825

or
3
20log (ﬁ) = _1.1dB

Thus, the curvature of the panel reduces the reflectivity in normal direction by
1.14dB.

This computation shows that even a slight curvature can affect the specular
return. In fact, in practice, the curva.tﬁfe eﬂ'ect canra.ctua.lly increase the return.
This will occurr when thé curvature is conq#;}é toward the tl;ansmitting / rgcgiﬁng
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Appendix C. Transmissivity2 Data Processing.

This appendix presents the coherent approach for transmissivity calculations
based on total reflectivity measurements of the dielectric panels backed by an
aluminum plate.

Figure C shows ray traces for the dielectric sample in the front of the aluminum
plate whose reflectivity is considered as R, = —1. The assumptions which is used
are :

1. the dielectric medium has an uniform dielectric constant
2. reflectivities of both surfaces of the sample are same.

For each ray trace, the reflectivity is as follows:

wayl. By -1t

ray 2 : Ry = T?Rexp(—j28d/cosb,)

ray 3 : Ry = T*R.exp(—j2Podo/cosb,)ezp(—j2Bd/ cosh,)
ray 4: Ry = T‘RRgezp(—jli_,Bodo/cosOl)e:z;p(—j2/3d/c0302) . B sl
"r»a!.y'5 : Rs = T“RRZemp(—j4ﬂod¢/éosﬁl)cmp(4j4ﬂd/coséz) :

RVES S . - . .

SRR e e T i

O : : N
AT

where T and R are transmissivity and reflectivity at a surface of the sﬁﬁle respec-

tively and # and f, denote the propagation constants of dielectric and air media
respectively.
The total reflectivity including the reflected ray only once from the surface of

the sample is the summation of the rays 1 through 5 neglecting rays on the order
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of R?. The reflectivity of the sample alone, R,, is the sum of R; and R;. The

transmissivity of the sample, T,, may be expressed as
T, = T%xp(—jﬁd/coség) (1)

Therefore the total reflectivity of the sample in front of the aluminum, Ry, can be

expressed in terms of R,, R. and T as
Rr =R, +T!R.(1 + R.R,) (2)

with the assumption fody << 1.

It can be shown that the exact expression for Rr is given by
Rr = R, +(T;R.)/(1 - R.R,) 3)

Therefore, with the measurements of Ry and the seperateé measurements of R,,

the T, can be calculated.

0, b sample

[30 air
aluminum
Fig. C. Rays with model.
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