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The RFI s u r v e y  for the p r o p o s e d  V L B A  s i t e  at L o s  Alamos, N M  
w a s  c o n d u c t e d  f r o m  A u g u s t  20, 1984 t o  S e p t e m b e r  28, 1984. T h e r e  
w e r e  t w o  p r o p o s e d  l o c a t i o n s  w i t h i n  t h e  b o u n d r i e s  of Los A l a m o s  
N a t i o n a l  L a b o r a t o r i e s  ( L A N L ) , S i g m a  M e s a  and TA 33 (see V L B A  M e m o  
330). T h e  TA 3 3  l o c a t i o n  w a s  s e l e c t e d  for t h i s  s u r v e y  as the 
S i g m a  M e s a  l o c a t i o n  is m o r e  c e n t r a l y  l o c a t e d  at L A N L  and is m o r e  
lik e l y  t o  h a v e  a w o r s e  RFI e n v i r o n m e n t  than TA 33.

Th e  T A  33 s i t e  is l o c a t e d  on t h e  s o u t h e r n  e d g e  of LA N L  
p r o p e r t y  and is a c c e s a b l e  f r o m  S t a t e  R o a d  4. T h e  e n t i r e  TA 33 
a r e a  is e n c l o s e d  b y  a s e c u r i t y  f e n c e  an d  a c c e s s  is t h r o u g h  a g a t e  
th a t  is l o c k e d  d u r i n g  non d u t y  hours. Th e  a r e a  is p a t r o l e d  by 
L A N L  s e c u r i t y .

T h e r e  a r e  several l o c a t i o n s  w i t h i n  TA 33 that co u l d  be u s e d  
for a V L B A  antenna. A location, at t h e  e x t r e m e  end of TA 33, w a s  
p i c k e d  for t w o  reasons. T h i s  w a s  t h e  o n l y  p l a c e  that was not line 
of s i g h t  to S a n d i a  Crest, t h e  A l b u q u e r q u e ,  N M  r a d i o  and TV 
t r a n s m i t t e r  l o c ation, and e l e c t r i c  p o w e r  wa s  r e a d i l y  a vailible. 
T h e  e x a c t  l o c a t i o n  is d e s i g n a t e d  as T A 3 3 - H P 8 9  on L A N L  maps. S e e  
f i g u r e  1.

A c o m p l e t e  RFI s u r v e y  w a s  c o m p l e t e d  at t h i s  site. The s u r v e y  
i n c l u d e d  all b a n d s  f r o m  75 MHz. to 11.2 GHz. T h e  e q u i p m e n t  set up 
r e m a i n e d  b a s i c a l y  t h e  sa m e  for all bands. A mast m o u n t e d  
d i r e c t i o n a l  a n t e n n a  c o n n e c t e d  t o  w i d e  band a m p l i f i e r s  d r i v i n g  a 
s p e c t r u m  analyzer. D a t a  w a s  c o l l e c t e d ,  s t o r e d  and p l o t t e d  by a 
c o m p u t e r .  In o r d e r  to e l i m i n a t e  i n t e r m o d  f r o m  hi g h  level out of 
b a n d  s i g n a l s ,  ba n d  p a s s  or h i g h  p a s s  f i l t e r s  w e r e  r e q u i r e d  for 
t h e  b a n d s  b e l o w  C band. A b l o c k  d i a g r a m  of t h e  s y s t e m  is i n c l u d e d  
as f i g u r e  2. P l o t s  w e r e  p r o d u c e d  of t h e  ind i v i d u a l  b a n d s  s h o w i n g  
f r e q u e n c y ,  a m p l i t u d e  and time. S i n c e  d i r e c t i o n a l  a n t e n n a s  w e r e  
used, at least four d i r e c t i o n s  w e r e  m o n i t o r e d ,  u s u a l y  N, S, E and 
W. The d u r a t i o n  of each plot w a s  n o r m a l y  t w o  or t h r e e  hours. M a n y  
p l o t s  w e r e  p r o d u c e d  but o n l y  t h o s e  of i n t e r e s t  a r e  inc l u d e d  here. 
All o t h e r  p l o t s  are on fi l e  for f u t u r e  ref e r e n c e .  T a b l e  I li s t s  
t h e  i n c l u d e d  plots. The t h r e s h o l d  level for harmful RFI for e a c h  
V L B A  b a n d  is g i v e n  in V L B A  M e m o  81 and listed, a l o n g  with t h e  
m e a s u r e m e n t  t h r e s h o l d ,  in t a b l e  II.

A b r i e f  c heck w a s  m a d e  at a s e c o n d  l o c a t i o n  about a m i l e  back 
t o w a r d  t h e  m a i n  TA 33 complex. S a n d i a  Cr e s t  w a s  v i s i b l e  from t h i s  
l o c a t i o n  and an a t t e m p t  w a s  m a d e  to d e t e r m i n e  if t h e r e  was an y  
i n c r e a s e  in l e v e l s  of s i g n a l s  o r i g i n a t i n g  there. This would 
i n d i c a t e  what natural s h i e l d i n g ,  if any, wa s  p r e s e n t  at the f i r s t  
l o c a t i o n .  Th e  test at t h i s  l o c a t i o n  w a s  l i m i t e d  as power was 
o b t a i n e d  f r o m  a p o r t a b l e  g e n e r a t o r .  For t h i s  test, the a n t e n n a  
w a s  c o n n e c t e d  d i r e c t l y  to t h e  s p e c t r u m  a n a l y z e r  and no filter was
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used. S i n g l e  r e c o r d  p l o t s  of t h e  s p e c t r u m  f r o m  5 0  to 6 5 0  MHz. 
we r e  m a d e  f r o m  t h i s  l o c a t i o n  and c o m p a r e d  to s i m i l a r  p l o t s  m a d e  
at l o c a t i o n  1. T a b l e  III l i s t s  t h e  p l o t s  us e d  fo r  this 
compari son.

Th i s  RFI s u r v e y  wa s  the most c o m p r e h e n s i v e  t o  date. I h o p e  my 
t e c h n i q u e  is i m p r o v i n g  and th a t  t h e  d a t a  p r o d u c e d  is 
s a t i s f a c t o r y .  While? I d r a w  no c o n c l u s i o n s  as t o  t h e  a c c e p t a b i  1 ity 
of t h i s  site, I w o u l d  like to i n c l u d e  so m e  of m y  o b s e r v a t i o n s .

1. Th e  RF e n v i r o n m e n t  w a s  t h e  most s e v e r e  yet encount e r e d .
The p r o x i m i t y  of a least t h r e e  high e l e v a t i o n  t r a n s m i t t e r  
l o c a t i o n s  c o n t r i b u t e  to t h i s  - S a n d i a  Crest a b o u t  40 m i l e s  south, 
No N a m e  R i d g e  ab o u t  20 m i l e s  west, and T e s u q u e  P e a k  a b o u t  25 
rniles east. It w a s  n e c e s s a r y  for me to add b a n d  p a s s  or high pass 
f i l t e r s  to my s y s t e m  to e l i m i n a t e  intermod. T h e s e  high level, out 
of band s i g n a l s  must b e  c o n s i d e r e d  wh e n  d e s i g n i n g  h i g h l y  
s e n s i t i v e  r e c e i v e r s  u s e d  h e r e  or at other l o c a t i o n s  n e a r
'civili zati o n '.

2. Th i s  l o c a t i o n  s e e m e d  to be f r e e  of 'local' c o m puter 
a s c o c i a t e d  i n t e r f e r e n c e  (except that g e n e r a t e d  w i t h i n  the 
m o n i t o r i n g  trailer). T h e r e  w a s  no i n d i c a t i o n  t h a t  any 
i n t e r f e r e n c e  w a s  c o m i n g  f r o m  t h e  high p ower a c c e l e r a t o r s  at LANL.

3. The c o m m e r c i a l  power at th i s  l o ction w a s  v e r y  reliable. I 
d e t e c t e d  o n l y  o n e  p o w e r  g l i t c h  d u r i n g  the t i m e  I was there.

4. As m e n t i o n e d  before, s e c u r i t y  wa s  evi d e n t .  The area w a s  
fe n c e d  and L A N L  s e c u r i t y  c h e c k e d  regularly. I w a s  issued a k e y  
for the main g a t e  of TA 33 for a c c e s s  after n o r m a l  d u t y  hours.

5. T h e r e  m a y  be s o m e  c o n c e r n  a bout the a n t e n n a  s t r u c t u r e  
b e i n g  v i s i b l e  f r o m  t h e  Ri o  Grande. Th e  l o c a t i o n  at T A 3 3 - H P 8 9  
co u l d  be a problem. F r o m  the top of a c o n v e n i e n t  65 foot 
s t r u c t u r e ,  l o c a t e d  v e r y  near t h e  RFI trailer, t h e  river was 
v i s i b l e  for s o m e  distance. O t h e r  l o c a t i o n s  b a c k  t o w a r d  the m a i n  
c o m p l e x  do not h a v e  t h i s  p r o b l e m  as t h e y  are s o m e  d i s t a n c e  f r o m  
the e d g e  of t h e  gorge.

6. U s i n g  an i n c l i n o m e t e r ,  I m e a s u r e d  t h e  e l e v a t i o n  an g l e  of 
the h o r i z o n  f r o m  t h r e e  loc a t i o n s ,  1, 2, and 3 on f i g u r e  1. T h e  
s u r r o u n d i n g  m o u n t a i n s  w e r e  all b e l o w  7 d e g r e e s  e l e v a t i o n .  T h e  
h i g h e s t  point on th e  h o r i z o n  w a s  a hill at a b o u t  135 d e g r e e s  
azi m u t h ,  just a c r o s s  th e  river, that m e a s u r e d  7 degrees. At a 
l o c a t i o n  in a d e p r e s s i o n  b e t w e e n  2 and 3, t h e  s u r r o u n d i n g  h o r i z o n  
w a s  at 8 d e g r e e s  e l e v a t i o n  (location 4, f i g u r e  1). The h o r i z o n  
e l e v a t i o n  for l o c a t i o n s  1, 2 and 3 are p l a t t e d  in f i g u r e  3.



<3)

7. A  h i g h  v o l t a g e  p o w e r  l i n e  c r o s s e s  t h e  R i o  B r a n d  G o r g e  
about 1 1/2 m i l e  u p s t r e a m  (east) of t h e  TA 33 site. T h i s  p o w e r  
line is line of sight -from all l o c a t i o n s  and c o u l d  p o s e  a p r o b l e m  
if p l a n s  to u p g r a d e  it t o  3 4 5 k v  a r e  a p p roved.



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

1 5 0  - 100 MHz

2 5 0  - 100 MHz

3 7 4 - 7 6  Mhz

4 3 0 0  - 3 5 0  MHz

5 5 5 0  - 6 5 0  MHz

6 1350 - 1550 MHz

7 1550 - 17 5 0  MHz

8 2 1 5 0  ~ 2 3 5 0  MHz

9 4 . 6  - 4 . 8  GHz

10 4 . 8  - 5 . 0  GHz

11 5 . 0  - 5 . 2  GHz

12 5 . 9  - 6 . 4  GHz

13 5 . 9 4  - 5 . 9 5  GHz

14 7 . 9  - 8 . 4  GHz.

15 8 . 4  - 8 . 9  GHz

<4)
T A B L E  I 

T A  3 3—HP 8 9  
F i 1 ter
F c / B W  C o m m e n t s

N o n e

N o n e

7 5 / 2

3 2 5 / 5 0

6 0 0 / 1 0 0

1 5 0 0 / 1 0 0 0

1 5 0 0 / 1 0 0 0

H P 2 0 0 0

N o n e

N o n e

N o n e

N o n e

N o n e

N o n e

N o n e

N o r t h

S o u t h

S outh, b e t w e e n  C H 4  and CH S

N o t e  i n t e r n a l y  g e n e r a t e d  
c o m m p u t e r  rails. H i g h  level 
s i g n a l s  are a i r / g r o u n d  comm.

S i g n a l s  are at C H  28 and CH 34 
f r o m  the east. T h e s e  ar e  not 
local TV c h a n n e l s .  Other 
d i r e c t i o n s  clean.

S i g n a l s  at u p p e r  e n d  of b a n d  
a r e  c oming f r o m  T e s u q u e  Peak.

N o  s i g n a l s  f r o m  any d i r e c t i o n  
a b o v e  2190 MHz.

N o  s i g n a l s  f o u n d  f r o m  4.6 to
5 . 2  GHz. T h i s  is a typical 
plot.

O n e  signal at 5 . 9 4 5  GHz. f r o m  
t h e  east.

E x p a n d e d  pl o t  of 5 . 9 4 5  GHz,

Typical of 7 . 9  t o  8.9 GHz. 
S h o w s  only s i g n a l s  found.

16 10.2 - 1 0 . 7  GHz

17 10.7 11.2 GHz

N o n e

N o n e

Typical plot of 10.2 to
11.2GHz. N o  s i g n a l s .
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T A B L E  II 

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

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)

5 0  - 100 MHz. 

3 1 0  - 3 4 0  MHz. 

5 8 0  - 6 4 0  MBs. 

1.35 ~ 1.75 GHz

-151 dBW/m-'2 

- 1 4 6  d B W / m A 2 

- 1 3 5  dBW/nv'2

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

4 . 6  - 5.1 GHz.

4 . 9 9  - 5 . 0  GHz. 
(Sub-band)

•120 d B W / m A 2 

•127 dBW/m's2

5 . 9  - 6 . 4  GHz. 

8 . 0  - 8 . 8  GHz.

10.2 - 11.2 GHz.

- 1 2 0  dBW/nv'-2 

*

- 1 1 0  dBW/nv"'2

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

- 1 5 0  d B W / m ^ 2  

- 1 5 2  d B W / n T 2  

- 1 4 8  dBW/m*''2 

- 1 3 0  d B W / n T 2  

- 1 2 8  dBW/m-^2 

- 1 3 0  dBW/m'v2 

- 1 3 0  dBW/nT-2

-1.22 dBW/m"'2 

- 1 1 6  d B W / m ^ 2  

- 1 1 3  d B W / m ^ 2

N o t e  1: T h e s e  levels, f r o m  V L B  A r r a y  M e m o  No. 81, a r e  i n c r e a s e d  
b y  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  to 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 l o b e s  r a t h e r  than t h 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  l e v e l s  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.

* 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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T A B L E  III

Pl o t  F i l t e r
# F r e q u e n c y __________ F c / B W

18 5 0  - 150 M H z  N o n e

19 5 0  - 150 MHz N o n e

20 150 - 6 5 0  MHz N o n e

21 150 — 6 5 0  MHz N o n e

C o m m e n t s

B a s e l i n e  p l o t  f r o m  s i t e  1.

S a m e  as  a b o v e  but from s e c o n d  
site. Ch 4 a n d  5 s h o w  < 1 0  dB 
i ncrease.

B a s e l i n e  pl o t  f r o m  si t e  1.

Ch 7 and 13 s h o w  about 10 dB 
increase. C H  14 a n d  23 about 20 
dB. Ch 11 is S a n t a  Fe channel.
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LANL TA33 HORIZON

LANL TA33 HORIZON
SITE # 2

AZIMUTH (D eg rees)

LANL TA33 HORIZON
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P lo T  I# 3

/■\
_______VLBA RFI SURVEY______
LOCATION: LOS'^LAMOS TA33
■57A'smsTbyr^g ya-2b'-1 y«4
STOP: 16t 43*01 J)9-25-1984 
74 TO 76'-MHZt- 1^0 DEG AZ.
B. W. - 3KHZ. 1 2.8 SEC/CM.
19 RECORDS* GAIN- 32dB 
FILTER BWs 75/2

- 1 1  . .

-12  ..

16

74 74,4- 7AS

MHZ
7f.Z 7£'fo 76
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~VCBA RFI SURVEY
LpCATIDNi LOS ALAMOS TA33 

ART* OBTdBi 25 UH=21FT9B4 
STOP t 12.30,53 08-28-1904 
300 TO 350 MHZ. 180 DEC A2. 
B. W. - 30KHZ. 1 1 CM/SEC.
20 RECOROSi GAIN- 52dB
Fttrs*: 3 2 5 / s o

PLOT * 5“

-9

______ VLBA RFI SURVEY _
LOCATION! LOS ALAMOS TA33 
"5TART. 11 * IX. 07" 09-1 T-rSff4" 
STOP « 13. 25«33 09-11-1904 
550 TO 650 MHZ. 90 DEG AZ.
B. W. - 30KHZ. 1 1.5 SEC/CM. 
19 RECORDSi GAIN- 52dB 
FILTER BWi 600/100 _______

-10 ..

-11 ..

-12 ..

-13 ..

-14 ..

-15
CM t f C*14-

550 570 590 610 630 650

MHZ
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VLBA RFI SURVEY
LOCATION! LOS ALAMOS TA33 _
s iah IT” izrysi ub uy-ub-1 sot
STOP « 16.21*20 09-05-1984 
1350 TO 1550 MHZ. 180 OEG A2. 
0. V. - 30KHZ. j 2.5 SEC/CM.
19 RECORDS* GAIN- 43dB 
FILTER BW» 1500/1000_________

-9 ..

-10 ..

-11 ..

-12 ..

-13 ..

-14

1350 1390 1430

MHZ
1470 1510 1550

Ploj  *  7

Pfomi

1710 1^50
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-8 nr

C  ' V L B A J F T  SURVEY “"J 
i LOCATION* LOS ALAMOS TA33 
START* 13*24.14 09-13-1984 

| STOP * 15*30*41 09-13-1984 
! 2150 TO 2350 MHZ. 90 DEG AZ.
I B. W. - 30KHZ. * 2. 5 SEC/CM.
19 RECORDS* GAIN* 43dB 

LFILTER BW* HP2000
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h o r * 9

-8

- 9  ..

-10 ..

LOCATION: LOS AL.AM0S TA33 j 
START* 08*30.42 09-12-1984 
STOP « 10*39*26 09-12-1984 ' 
4600 TO 4800 MHZ. 0 DEG AZ. > 
B. W. - 30KHZ. * 2.5 SEC/CM. j 
19 RECORDS* GAIN- 58dB 
FILTER BW* NONE _________

___ VLBA R F I SURVEY ' _ _ J

-11 ..

— 14 ------------->-.—....—.-.■-<------------- 1------------- 1------------- 1

4600 4640 4680 4720 4760 4800

MHZ.

; VLBA RFI SURVEY
plot t* iO i LOCATION* LOS ALAMOS TA33'

START, 2C* 00*10 09-12-1984 
STOP . 04.26.C9 09-13-1984 

, 4800 TO 5000 MHZ. 0 DEG AZ. 
i B. W.- 30KHZ. i 2.5 SEC/CM. 

-8 19 RECORDS, GAIN- 58dBw T ex' Tea  ou. k<r>\'cr

-9 1

-10 ..

L FILTER,BW* n o n e  ___ _______j

-11 

-1 2  

-13 .

-14 .

4600 4640 4660 4920 4560 5000

M H Z .
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VLBA RFI SURVEY

LOCATION: LOS ALAMOS TA33 
START. 17.07*59 09-18-1984 
STOP* 17* 42*25 09-18-1984 
5000 TO 5200 MHZ. 90 OEG AZ. 
B. W. - 30KHZ. * 2.5 SEC/CM. 
19 RECORDS* GAIN- 58dB 
FILTER BW. NONE________ __

-9 ..

-10 ..

-11 ..

-12 ..

-13 J

-14

5000 5040 5080 5120 5160 5200

MHZ.
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VLBA RFI SURVEY
LOCATION* LOS ALAMOS TA33 
START* 12« 18* 38 09-14-1984 
STOP * 12*50*31 09-14-1984 
5900 TO 6400 MHZ. 90 DEC AZ. 
B. tf. - 30KHZ.I 10 SEC/CM.
19 RECORDS* GAIN- 45dB 
FILTER Btf* NONE______________

-8 ..

-9 ..

-10  ..

-11

-1 2  ..

-13

5900 6000 6100 6200 

MHZ.
6300 6400

-B 

-9 

-10 

-11 

-12 

-13

-14 ____________ — ,------- -— ---- --------------- --------------- •-------------- •

5g4Q 5942 5944 5946 5948 5950

MHZ.

H o t * 13
VLBA RFI SURVEY

LOCATION* LOS ALAMOS TA33 
START* 15*39*44 09-14-1984 
STOP * 15*38*06 09-14-1984 
5940 TO 5950 MHZ. 90 DEG AZ. 
B. W. - 10KHZ. i 1.5 SEC/CM. 
19 RECORDS* GAIN- 55dB 
FILTER BW* NONE______________
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VLB A "RFI SURVEY’
LOCATION. LOS ALAMOS TA33 
START. 09*48.53 09-18-1984 
STOP . 10. 34. 23 09-18-1984 
7900 TO 8400 MHZ. 0 OEG AZ. 
B. W.- 30KHZ.I 7 SEC/CM.
19 RECORDS* GAIN- 40dB 
FILTER BW. NONE______________

-7  ..

-8  ..

-9 ..

-10 ..

-11 ..

-12
7900 8000 8100 8200 8300 8400

MHZ

.. ...VLBA RFI~ SURVEY „
LOCATION. LOS ALAMOS TA33 
START. 13*59.23 09-18-1984 
STOP . 14.44.21 09-18-1984 
8400 TO 8900 MHZ. 0 OEG AZ. 
B.V.- 30KHZ.» 7 SEC/CM.
19 RECORDS* GAIN- 40dB 
FILTERBW. NONE_____________

A

-7  ..

-8  ..

-9  ..

-10 1

-11 ..

-12
8400 8500 8600 8700

MHZ.
8800 8900
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VLBA RFI SURVEY
LOCATION* LOS ALAMOS TA33 
3 T XK T i Dy» bUi U3 U9-25-1984 
STOP « lOt 35*07 09-25-1984 
10200 TO 10700 MHZ. 270 DEC H 
B.V.- 30KHZ.I 7 SEC/CM.
19 RECOROSt GAIN- 38dB 
FILTER BW* NQA/C______________

-7 ..

-8 ..

-9 ..

-10 ..

-11  ..

-12

10200 10300 10400 10500 10600 10700

MHZ.

PLoT <*/7
-6

VLBA RFI SURVEY

STOP *15* 44 *0 3 09-25-1984 
10700 TO 11200 MHZ. 90 DEG A2 
B. V. - 30KHZ.! 7 SEC/CM.
19 RECORDS* GAIN- 38dB 
FILTER BW*

-7 ..

-8  ..

-10 ..

-11 .

-12

10700 10800 10900

MHZ
11000 11100 11200
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T*o» i L o a tit '**  *1

-8 ..

-9 ..

-10  ..

-11 ..

-12

-13

JU J

VLBA RFI SURVEY
LOCATION, LOS ALAMOS TA33 
SI AN 11 Udi"5U, 14 UiW/'-iaB* 
STOP , 08,53.37 09-27-1984 
50 TO 150 MHZ. 180 DEG AZ. 
B.W.- 30KHZ., 1.5 SEC/CM.
1 RECORDS, GAIN- OdB 
FILTER BW, NONE______________

CH t c hh ***
I

50 70 90 110 

MHZ.
130 150

MHZ.
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