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A f t e r  t h e  c o m p l e t i o n  of the RFI S u r v e y  at K i t t  Peak, A2 (see 
V L B  A R R A Y  M e m o  4 2 5 ), a s e c o n d  s u r v e y  w a s  c o n d u c t e d  at T h r e e  
P o i n t s ,  AZ. This s u r v e y  w a s  a bac k u p  in c a s e  t h e  K i t t  Pe a k  
l o c a t i o n  p r o v e s  u n s a t i s f a c t o r y .

T h e  RFI m o n i t o r i n g  t r a i l e r  w a s  set up at t h e  j u n c t i o n  of 
S t a t e  R o u t e  86 (Ajo Way) and S t a t e  R o u t e  286. T h i s  l o c a t i o n  w a s  
c e n t r a l l y  l o c a t e d  in t h e  A l t a r  V a l l e y  ab o u t  m i d w a y  b e t w e e n  T u c s o n  
a n d  K i t t  P e a k  and w i t h i n  a f e w  m i l e s  of t h r e e  a b a n d o n e d  T i t a n  II 
m i s s i l e  sites. On e  of t h e s e  a b a n d o n e d  m i s s i l e  s i t e s  c o u l d  be an 
a l t e r n a t e  V L B A  l o c a t i o n  for Kitt Peak. S i n c e  t i m e  w o u l d  not 
p e r m i t  a RFI s u r v e y  of all sites, the central l o c a t i o n  wa s  c h o s e n  
a n d  t h e  a s s u m t i o n  m a d e  that the RF e n v i r o n m e n t  in t h e  v a l l e y  
wo u l d  n o t  c h a n g e  s i g n i f i c a n t l y  f r o m  site to site. A map of the 
a r e a  is i n c l u d e d  as F i g u r e  1.

A c o m p l e t e  s u r v e y  was m a d e  at this l o c a t i o n  f r o m  J a n u a r y  7, 
1985 to  J a n u a r y  31, 1985. Th e  s u r v e y  i n c l u d e d  all V L B A  
•frequencies fron 75 MHz. to 11.2 GHz. E l e c t r i c a l  p o w e r  was ve r y  
r e l i a b l e  and no e q u i p m e n t  p r o b l e m s  we r e  e n c o u n t e r e d .

T h e  s i g n i f i c a n t  c o n t r i b u t o r s  to the RF e n v i r o n m e n t  at t h i s  
l o c a t i o n  secerned to be T u c s o n  and D a v i s - M o n t h a n  AFB. The T u c s o n  
c o m m e r c i a l  s t a t i o n s  in t h e  TV and FM b a n d s  w e r e  v e r y  s t r o n g  as it 
w a s  l i n e  of sight t o  the T u c s o n  t r a n s m i t t e r  site. S i g n a l s  in th e
6 Ghz „ b a n d  we r e  n u m e r o u s  and w e r e  c o m i n g  f r o m  the general 
d i r e c t i o n  of Tucson. P h o e n i x  s t a t i o n s  w e r e  not a p r o b l e m  b e c a u s e  
of the d i s t a n c e  and t h e  low e l e v a t i o n  of the m o n i t o r i n g  site.
D a v i s - M o n t h a n  AFB c r e a t e d  several problems, p r i m a r i l y  in th e  3 2 5  
MHz. a n d  1.5 GHz. areas, with all of t h e  air a c t i v i t y  a s s o c i a t e d  
w i t h  t h e i r  t r a i n i n g  exe r c i s e s .  The f o l l o w i n g  c o m m e n t s  ar e  my 
o b s e r v a t i o n s .

3 0 0 - 3 5 0  M H z . A c t i v i t y  in th i s  band v a r i e d  with m i l i t a r y  
a i r c r a f t  activity. Plot 3 s h o w s  the w o r s e  case.
5 0 0 - 1 0 0 0  MHz. T h i s  ba n d  s e g m e n t  was added as it is the 
p r o p o s e d  IF for t h e  VLBA. P r i m a r y  r e a s o n  for m o n i t o r i n g  w a s  
to i d e n t i f y  an y  e x t r e m e l y  stronfg s i g n a l s  that c o u l d  b a t h e r  
t h i s  IF. Channel 40 TV was by far t h e  s t r o n g e s t  wi t h  a p o w e r  
m e a s u r e m e n t  of 1 . 4 X 1 0 ^—7 W / M x-2.
5 5 0 - 6 5 0  M H z . T h i s  band was d o m i n a t e d  by TV channel 40 
( 6 2 6 - 6 3 2  MHz.). Ot h e r  UHF tv s i g n a l s  w e r e  a l s o  present.

(1)



(2)

1 5 5 0 - 1 7 5 0  MHz. T h e  a c t i v i t y  in t h i s  b a n d  a l s o  v a r i e d  wi t h  t h e  
m i l i t a r y  a i r c r a f t  a c t i v i t y .  E x t r a  t i m e  was sp e n t  m o n i t o r i n g  
d u r i n g  a m i l i t a r y  e x e r c i s e  (Cactus A r i z o n a  '85). Several 
t y p e s  of a i r c r a f t  w e r e  u s e d  i n c l u d i n g  E C M  aircraft. Several 
long t e r m  p l o t s  w e r e  g e n e r a t e d  s h o w i n g  s o m e  u n usual activity. 
In mo s t  c a s e s  it w a s  i m p o s i b l e  to  i d e n t i f y  t h e s e  signals, 
h o w e v e r ,  radar s i g n a l s  f r o m  a F4  t y p e  a i r c r a f t  w e r e  p l o t t e d  
f r o m  ab o u t  1610 to 1650 MHz, T h e  o t h e r  s i g n a l s  w e r e  p r o b a b l y  
a s s o c i a t e d  with t h e  E C M  a c t i v i t y  d u r i n g  t h i s  exercise. 
2 . 1 5 - 2 . 5 5  GHz. Usual s i g n a l s  at lower e n d  of band. P r o b a b l y  
f r o m  po w e r  c o m p a n y  m i c r o - w a v e  links.
4 . 6 - 5 . 2  GHz. N o  d e t e c t a b l e  a c t i v i t y .
5 . 9—6.4 GHz. U n u s u a l  n u m b e r  of s i g n a l s  in t h i s  b a n d  co m i n g  
f r o m  the general d i r e c t i o n  of Tucson.
7 . 9 - 1 1 . 2  GHz. N o  d e t e c t a b l e  signals.

T h e  t e r r a i n  a r o u n d  t h e  T h r e e  P o i n t s  l o c a t i o n  is f a i r l y  flat. 
T h e  h i g h e s t  p o i n t s  on t h e  h o r i z o n  w e r e  Mt. L e m m o n  to the 
n o r t h e a s t  and Kitt P e a k  to t h e  s o u t w e s t  and both w e r e  about 3 
d e g r e e s .  No e l e v a t i o n  p l o t  is i n c l u d e d  in th i s  report.

Th e  e n c l o s e d  p l o t s  a r e  typic«il p l o t s  of each of t h e  bands. 
S e veral e x t r a  p l o t s  a r e  i n c l u d e d  to p o i n t  out s o m e  s i g n i f i c a n t  
detail. M a n y  other p l o t s  w e r e  g e n e r a t e d  and are a v a i l i b l e  for 
f u r t h e r  s t u d y  if needed. T a b l e  I l i s t s  t h o s e  p l o t s  i n c l u d e d  w i t h  
t h i s  r e port.

T a b l e  II is th e  usual i n t e r f e r e n c e  level t a b l e  that s h o w s  th e  
ha r m f u l  1 i n t e r f e r e n c e  level and t h e  t h r e s h o l d  level of th i s  
survey.
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T A B L E  I 
T H R E E  POINTS, AZ

Plot 
#_____ F r e q u e n c y

F i l t e r
F c / B W C o m m e n t s

1 50 - 100 MHz

2 50 - 100 MHz

3 7 4 - 7 6  MHz

4 7 4 - 7 6  MHz

5 3 0 0  - 3 5 0  MHz

6 3 0 0  - 3 5 0  MHz

7 5 5 0  ~ 6 5 0  MHz.

8 5 5 0  - 6 5 0  MHz

9 5 0 0  - 1000 MHz

10 1 3 5 0  - 1550 MHz

11 1 5 5 0  - 1750 MHz

12 1 5 5 0  - 1750 MHz

13 1 3 0 0  - 1800 MHz

N o n e  East.

N o n e  W e s t .

75/Jf% North. S i n g l e  pl o t  s h o w i n g
n o i s e  floor.

75/JJ% South. S i n g l e  p l o t  s h o w i n g
n o i s e  floor.

3 2 5 / 5 0  W o r s e  c a s e . H i g h  level s i g n a l s  
a r e  a i r / g r o u n d  comm.

3 2 5 / 5 0  Best case.

6 0 0 / 1 0 0  Channel 40 f r o m  Tucson. Channel 
33 f r o m  Phoenix.

6 0 0 / 1 0 0  O n e  r e c o r d  plot with lower g a i n  
to s h o w  p o w e r  level fr o m  C H  40.

N o n e  L o w  gain plot to s h o w  high
level signals.

1 5 0 0 / 1 0 0 0  B e s t  case. V e r y  l i t t l e  m i l i t a r y  
activity.

1 5 0 0 / 1 0 0 0  Best case. V e r y  l i t t l e  m i l i t a r y  
acti vi ty.

1 5 0 0 / 1 0 0 0  Typical signal f r o m  F 4  t y p e  
a i r c r a f t .

1 5 0 0 / 1 0 0 0  L o n g  t e r m  plot. A c t i v i t y  
c o i n c i d e s  w i t h  m i l i t a r y  
a i r c r a f t  activity.

14 1 3 0 0  - 1800 MHz 1 5 0 0 / 1 0 0 0  O n e  r e c o r d  e x t r a c t e d  f r o m  P l o t  
13 s h o w i n g  s t r e n g t h  of signal 
fron F4 t y p e  air c r a f t .



15 1300 - 1800 MHz

16 2150 - 2350 MHz

17 2150 - 2350 MHz

18 4.6 - 4.8 GHz

19 4.3 - 5.0 GHz

20 5.0 - 5.2 GHz.

21 5.9 - 6.4 GHz

7.9 - 8.4 GHz.

8.4 - 8.9 GHz

24 10. 2 •--10.7 GHz

/-ter 10.7 11.2 GHz

<5>
T A B L E  II (Cont.)

1 5 0 0 / 1 0 0 0  O n e  r e c o r d  e x t r a c t e d  f r o m  P l o t
13 s h o w i n g  a c t i v i t y  a s s o c i a t e d  
w i t h  m i l i t a r y  activity. E C M  ??

H P 2 0 0 0  North,

H P 2 0 0 0  W e s t .

H P 4 0 0 0  Typical plot.

H P 4 0 0 0  Typical plot.

H P 4 0 0 0  Typical plot.

H P 4 0 0 0  East. F r o m  general d i r e c t i o n  o-f 
T u c s o n .

H P 6 0 0 0  Typical plot.

H P 6 0 0 0  Typ i cal p 1o t .

H P 6 0 0 0  Typ i c a 1 plot.

H P 6 0 0 0  Typical plot.



T A B L E  XI 
H A R M F U L  I N T E R F E R E N C E  L E V E L S

(6)

V L B A
T U N N I N G
R A N G E

H A R M F U L  
I N T E R F E R E N C E  
L E V E L S  (Note 1)

RFI
M E A S U R E D
T H R E S H O L D  (Note 2 and 3)

5 0  - 1 0 0  MHz.

3 1 0  - 3 4 0  MHz.

5 8 0  - 6 4 0  MHz.

1.35 - 1.75 GHz.

2 . 1 7 5  - 2 . 4 2 5  GHz

4.6 - 5.1 GHz.

4.99 - 5.0 GHz. 
(Sub-band)

5.9 - 6.4 GHz.

8.0 “ 8.8 GHz.

10.2 - 11.2 GHz.

-151 d B W / m ^ 2

— 146 d B W / m * ^

- 1 3 5  dBW/nr-2 

*

- 1 2 0  dBW/m-'2

- 1 2 7  dBW/m"'2

- 1 2 0  dBW/m"-2 

•*

- 1 1 0  dBW/m-'2

- 1 3 8  d B W / m - 2  

- 1 5 2  dBW/m-TZ 

- 1 4 8  d B W / m ^ 2  

- 1 3 5  dBW/m"%2 

- 1 3 3  d B W / m“v2 

- 1 2 7  d B W / m ^ 2  

- 1 2 7  dBW/m"'"2

- 1 2 5  dBW/m--2 

- 1 2 2  dBW/m--2 

- 1 1 7  dBW/m'-2

N o t e  Is T h e s e  levels, f r o m  VL B  A r r a y  M e m o  No. 81, a r e  i n c r e a s e d  
by  10 d B  s i n c e  g r o u n d  b a s e d  RFI is l i k e l y  t o  e n t e r  t h e  a n t e n n a  
t h r o u g h  0 dBI s i d e i o b e s  r a t h e r  than th e  + 1 0  dBI s i d e l o b e s  a s s u m e d  
in M e m o  81.

N o t e  2: T h e s e  levels a r e  t h r e s h o l d  l e v e l s  f r o m  T a b l e  I plots.

N o t e  3s T h e s e  v a l u e s  m a y  v a r y  s l i g h t l y  f r o m  s u r v e y  t o  s u r v e y  
b e c a u s e  of minor e q u i p m e n t  changes.

* T h e s e  f r e q u e n c y  b a n d s  not i n c l u d e d  in m e m o  81.
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-12

-13

50 60 70 80 90 100

M H Z .

VLBA RFI SURVEY
LOCATION: T H R E E  RTS AZ
"START: rsr 
STOP : 15. I 
50 TO 100 : 
B. W. - 30K! 
5 RECORDS* 
FILTER BWt

VLBA RFI SURVEY
LOCATION: THREE PTS AZ
SI AH I: lb- OB:"33 "0T-23^r5B5“ 
STOP : 15:18:41 01-29-1985 
50 TO 100 MHZ. 180 DEG AZ. 
B. W. - 30KHZ. : . 7 SEC/CM.
5 RECORDS; OAIN= 20d8 
FILTER BWt i^NONE______________

PLOT *2-

- 1 0  ..

- 1 2  ..
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-10 

-11 

-12  

-13 

-14 

-15

-IB

300 310 320

M H Z
330 340 350

-1 0

-11

-12

-13

-14

-15

-16

PLO T _______VL5A RFI SURVEY
LOCATION. THREE PTS AZ 
STAN 1. 08. 26. k 4 DT-2y- l'9Bb 
STOP , 12: 08> 32 01-29-1985 
300 TO 350 MHZ. 30 DEC AZ. 
B. W. - 30KHZ. j 1 SEC/CM. 
19 RECjpSDSi GAIN- 53dB 
FILTERISWi 325/50___________

VLBA RFI SURVEY 
LOCATION. THREE PTS AZ 
"S 1'AHi« 12»"by. 55 01^2H-Iyas 
STOP . 16.40.38 01-28-1985 
300 TO 350 MHZ. 180 DEG AZ. 
B. W. - 30KHZ. j 1 SEC/CM.
19 RECORDS: GAIN- 53dB 
FILTER BW. 325/50
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IF I SURVEY
L O CATj
Sa I AK t i
s t o p
550 tfl 
B. W. #  
19 R|C 
FILTli

HREE PTS AZ
rTD5'“D T r2 3^1355- 
l< 48 01-23-1985 
IH2. 90 DEC AZ.

i 1.4 SEC/CM. 
GAIN** 53dB 
iOO/lOO__________

-11  ..

-1 2  ..

-13 ..

-14 ..

-15

550

P U T  * 7

590

M H Z

P L o T  * 8

i l  tf/O-7

VLBA RFI SURVEY
LOCATION: THREE PTS AZ 
STAR I» 12: 4b:'U7 "0T=2F=TffST 
STOP : 12:47:12 01-28-1385 
550 TO 650 MHZ. 45 DEG AZ. 
B. W. =■ 30KHZ. : 1.4 SEC/CM.
i ncoenosi g a i n = 23dB
F I L ^ R  BW: 600/100

-B . .
rS

-9 ..

-10  ..

-11 I

-12

-13

550 570 590

M M

510 530 650
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P L o 't *  <?
"VL5A RFI SURVEY I

-6  _

1.4 U O

I LOCATION* 7H*EE rTC AZ 
rSTAKT* Ll» CI ~^5—1 333
STOP i 13t53sGi ul-23-13c«3 

1 500 TC 1000 MHZ. 30 L'EG AZ. 
! 9. W. *» 100KHZ. » .7 SEC/CM. 
j 5 RECORDS* CAIN- 20-J3 
FILTER SW, NONE

500 600 700

MHZ
BOO 900 1000
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PLoT *J0

-8 ^  IS&H2-*. 2.8 SEC/CM. 
If, RECORDSi CAIN- 47dB 
ilLTSB BWi 1500/I000

1350 1390 1430

MH*7
1470 1510 1550

PLOT * //

-8 _

-*g :.

-10  . .

- l i . .

-1 2  ..

-13 ..
1

-14 L
1550 1590 1630 1G70 1710 1750

VLBA RFI SURVEY 
LOCATION: THREE PTS AZ
T H W K .IB. 23. 41 01-24-1985
STOP . 05.07.38 01-25-1985 
1550 TO 1750 MHZ. 90 OEG AZ. 
B. W. * 30KHZ. i 2.8 SEC/CM. 
19 RECORDSi GAIN- 47dB 
FILTER BW. 1500/1000________
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' O T a RF~i SURVEY"

isio Vo117! It 19 01-24-10_
_______I MHZ. 180 DEC AZ.

8. W.- 30KHZ.I 2.8 SEC/CM.
19 RECORDSt GAIN* 47d8 
.FILTER BV« 1300/1000__________

-9 ..

-10 ..

-11 ..

-12  ..

-13 ..

-14

1550 1590 1630 1670

MH Z .
1710 1750

PLOT *13 VLBA RFI SURVEY
.QCATiONi "Th r e e  p t s  a z
TA'R 17.14. b'jt 31 01-26-1905--- !

STOP. 09*19.56 01-27-1985 ! 
1300 TO 1800 MHZ. emun a n t . . 
B. W. - 100KHZ. 1 .7 SEC/CM.
48 RECORDS* GAIN- 60dB 
FILTEttf,95. 1500/1000

't r> rs
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»tur t u « » i » * 3 6  01-27-1885 
1300 TO 1800 MHZ. 0*1*. h V  A  
B.W.- 1OOKHZ. i .7 SEC/CM.
48 &ECOROS* GAIN- 60d§ 
FILTER BVt 1500/1000

-8 . .

-9 ..

-10 ..

-11  ..

-12 ..

-13

1.1 Xto

î wiî  i iAiAt■Ml «j ■»*

1300 1400 1500 1600 1700 1800

MH Z .
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2150 2190 2230 2270 2310 2350

M H Z .

Pl o t  “  / ~f
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-8 T
g□

if) -

\
- 1 0  ..

□□ -11-- 
J

VLBA RFI SURVEY________
LOCATION; THREE PTS AZ 
S I Ak 1: 13: bo: 34 (Jl-l?-19bS 
STOP : 16:44:31 01-17-1985 
2150 TO 2350 MHZ. 270 OEG AZ. 
B. W. = 30KHZ. j 2. 8 SEC/CM.
19 RECORDS; GAIN= 48dB 
FILTER BW: H P 2 0 0 0 ___________

VLBA RFI SURVEY
LOCATION: THREE PTS AZ 
~'ST AKI: UH: 23: 09"0'1-1B-19B5~ 
STOP : 10:35:11 01-18-1985 
2150 TO 2350 MHZ. 0 DEG AZ. 
B. W. - 30KHZ. s 2. 8 SEC/CM. 
19 RECOROS, GAIN- 48dB 
FILTER BWi HP2000
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P lo t *  IB
VLBA RFI SURVEY'

ffirn' M . r u
E PTS AZ 

i 10»_16. 36__01-16-1985
ray

STOP . ____ _
4800 TO 4800 MHZ. 180 DEG'a Z. 
f - 30KHZ. * 2. 8 SEC/CM.
19 RECORDSi GAIN- 59dS 
FILTER BWt HP400Q_____________

-9 ..

-30 ..

-11 ..

-12  . .

-13 ..

-14

4600 4640 4680 4720

MHZ.
4760 4800

P l o T * / 9

- 8

______YL9A-3ELSUBVEL_____ 1
LOCATION, THREE PTS AZ ^

"ST A RT. ~D3TT5»‘jT  “JPTB  - I  a 55-----1
STOP i 12* 19. 45 01-15-1535 ! 
4800 TO 5000 MHZ. 270 DEC AZ. 
B. W. - 30KHZ. i 2. Q SEC/CM. i 
19 RECORDS* GAIN- 53d3 
FILTER 8Wi HP4000 1

-9 ..

-10  ..

-11  ..

-12  ..

-13 ..

-14

4800 4840 4880 4920 4960 5000
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PLOT *  ZD v l s O fF  s u r v e y

iLOCATICMi THREE PTS AZ
iSTXRTT” I7T2 HXEnor-14-1305-----1
« STOP * 03*24*55 01-15-1985 , 
5000 TO 5200 MHZ. 90 DEC AZ. 1 
B.W.- BOKHZ.i 2.8 SEC/CM. '• 
19 RECORDS* GAIN- 59dB ; 
FILTER BWi HP4000

- 9  ..

-10 ..

-11 ..

-12  ..

-1 3  .

-1 4 — i 

52005000 5040 5080 5120

MHZ .
5160
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- 7  

- 8  ..

-9 ..

-10

5900 6000 6100 6200 6300 6400

M H Z .

VLBA RFI SURVEY 
LOCATIONS THREE PTS AZ 
STAR I: ' Ib:'C9 OT-'CtFTSHS-  
STOP : 19:37:48 01-08-1935 
5900 TO 6400 MHZ. 90 DEG AZ, 
B. W. - 30KHZ. ; 10 SEC/CM.
19 RECORDS: GAIN= 59dB 
FILTER BW: H P 6 0 0 0 ___________
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-7 _

-8 ..

-9 ..

-10  . .

-11 ..

-12 

-13

7900 8000 8100 8200 8300 8400

MHZ.

Z  VLBA RFI SURVEY 
LOCATION* THREE PTS AZ 
s i AH l» 12i XJBi 25 U1 “’Dy-!9B5  
STOP.  15*50. IS 01-09-1985  
7900 TO 8400 MHZ. 90 DEG AZ. 
B. W. -  30KHZ. t 10 SEC/CM.
19 RECOROSi GAIN- 57dB 
FILTER BW» HP6000____________

Pl o t  * * 3 VLBA RFI SURVEY
LOCATION. THREE PTS AZ 
"S"l AH I r  l'H. Ul. 19 lil- 1U-1985 
STOP . 04. 35. 15 01-11-1985 
8400 TO 8900 MHZ. 90 DEG AZ. 
8.W. - 30XHZ. i 10 SEC/CM.
19 RECORDS. GAIN- 57dB 
FILTER BW. HP6000____________

-8 ..

-9 ..

-10 ..

-11 ..

-12

-13

8400 9500 8600 8700 9800 n9C0
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) P lo t  *  2 4 - VLBA RFI SURVEY

"START* 10r54r53 X3T^'i'2^rl55 
STOP . 13.08*33 01-12-1S85 
10200 TO 10700 MHZ. 270 DEC 
8. W. - 3GKHZ. * 10 SEC/CM 
19 RECCRDSi CAIN- 54d8 
FILTER BV. HP8000_________

-7 ..

-8  . .

-9 ..

-10 ..

-11 ..

-12

10200 10300 1C400 105C0 106C0 107C0

MHZ

Pl o t  * i  S' VLBA RFI SURVEY'
LOCATION.
1HAHI. lifch 5a. hV

THREE PTS AZ
Tn-Tj-I S35—  

STOP . 13.34.39 01-13-1985 
10700 TO 11200 MHZ. 0 DEG AZ. 
B. W. - 30KHZ. * 10 SEC/CM.
19 RECORDS* GAIN- 54dB 
FILTER BW. HP6000

-8  ..

-9 -

10700 1C8C0 1C9C0 11000 1 1100 11200


