
•5 S JRFA ol M S  CALCULATION

12 METER MILLIMETER WAVE TELESCOPE

MEMO No. /
TO; U H  WORKING GROUP

FRGM: L .  J .  KING

SUBJtCT s 12M SURFACt ERRORS DUE TO GRAVITATIONAL FORCES

THE CALCULATIONS GIVEN IN TH IS  MEMORANDUM ARE BASED ON 
THE LATEST 12M TELESCOPE STRUCTURE;
( 1 )  THc ESSCG SURFACE PLATES OF 8 .5 5  KG/SOM ( 1 . 7 5  #/SQFTI  

PLUS THE SUPPORT BOLTS AND BRACKETS.
(21 THE UPDATED STRUCTURE WITH 4 RECEIVER MOUNTING FRAMES. 
(31  OFFStTTED FEED L E S S  WITH TORSION RODS PRELGADED TO 600 

LBS EACH. "
( 4 )  3QO# EQUIPMENT WEIGHT AT APEX.

( I I  THE F IR ST  SECTION SUMMARIZES THE SURFACE ERRORS DUE 70 
GRAVITATIONAL FORCES WITHOUT R E C E IV E R .

THE SURFACE RMS FOR VARIOUS ZENITH ANGLES ARE TABULATED 
AND PLOTTED ON P . 2 .  TWO SURFACE ADJUSTMENT ANGLES♦ 30 6 
40  DEGREES* ARE CALCULATED. THE ADJUSTMENT ANGLE SHOULD 
THEREFORE BE CHOSEN BASED ON THESE RESULTS AS WELL AS 
THE WEIGHTED SKY .

THE CONTOUR PLOTS OF 10 £ 8(i DEG. ZENITH ANGLES FOR 30 L 
40  DEG. ADJUSTMENT ANGLESt R t S P .  , ARt GIVEN ON PP .  3 - 6 .

I l l  THE SECOND SECTION SHOWS THE EFFECTS ON THE SURFACE ERROR 
DUE TO RECEIVERS MOUNTED IN VARIOUS COMBINATIONS.

THE R tSULTS  OF NINE DIFFERENT CASES FOR TWO ZENITH ANGLES
ARE TABULATED ON P . 7 .



1«l M T i L t S C O P c  SJr sFAcE  RMS L ALC  J LAT  IuNS 9 / 2 4 / 6 2  2

( I )  SURFACE tRRQR WITHOUT RECEIVERS

ZENITH ANGLE 
i ZA

I R EF . ANGLE (SURFACE ADJUSTMENT)

I (A ) ZA = 30 I (B )  ZA -

0 I 2* MU I 32 MU
I I

10 I 16 I 25
20 I 8 I 17
30 I 0 I 8
40 I 8 I 0
50 I 17 I 8
60 I 25 I 17
70 I 33 I 25
80 I 42 I 34

I I
90 I 49 I 42

10-80  RMS I 23 MU I 20 MU
0 -9 0  RMS I 27 I 24

NOTE: ZA IN DEGREES; MU = .0 0 1  MM

TABLE  1 12M SURFACE RMS ERRORS

F I G . l

! .  1  !  i  I' i 'I i

SURFACE RMS ERRORS VS. ZENITH ANGLES



J T c L t  SCOPE SUKFACi i  K.1S C AL C UL ATI CNS 9 / 2  t/ 6 2 •3,

F i G . 2  B E S T - F I T  SURFACE D L V I A T I O N S  ZA=10 ADJA = 3l»



12 M Tu L L S l L P l. SU.’*FAuc  F MS CALCULATI ONS * '2*+/S2

F I G . 3 b E S T - F I T  SURFACE D E V I A T I O N S  ZA=BO ADJA=3i>



A 2  M l ^ L i _ S C G r ) i. 5 ( J i \ f ' AL ! i  C ^ L C  U L A T  i u f . S  9 / w - r  /

F i G . - t  B E S T - F I T  S U R F A C t  DLV1ATIUNS ZA=10 ADJA = 4ii



12f>. l uL w S C C P u  SU' . FACt  t ‘IS CALC 'JU T  I L.\S 9/2^/rz t

P I G . 5 B t S T - F I T  SURFACE  DE VI A TI ONS  ZA=80 R EFA = 4U



2M l i L L ^ C C P S  SURFACE IMS C4LC U LU 1 JKS 9 /2 4 /8 2 7

( I I )  EFFECT ON SURFACE EnRDR DUE TO RECEIVER  WEIGHT

RECE IVER  
LGC & WTs

X AXIS

CLOC 1) (LOC 2 )
( 800#) 1800# )

(LOC 4) (LOC 3)
I 400#) ( 400#)

Z AXIS (ELEV  A X IS )

I  R ECE IV ERS  M 
I AT LOCAT 
1 1 2  3

LUNTED I 
i nN ̂  -

RMS DUE TO RECEIVER LOADINGS I
XUllO T

4 I ZA = 10 I ZA = 80 I

2 . . . . NONE ------ j l o  . 4 MU I 4 1 .6 MU I
I 1 - - -  I 16*6 I 4 2 .7 I
I - - 3 -  I 1 6 ,3 I 4 1 . 7 I
I  1 2 - -  I 1 6 .7 I  4 3 .2 I
I  - - 3 4 1 1 6 .2 I 4 1 .1 I
I  1 - 3 -  I 1 6 .5 I 4 3 .1 I
I 1 — - 4 I 1 6 .4 I 4 2 .1 I
1 1 2 3 1 1 6 .6 I 4 3 .2 I
I - 2 3 4 1 1 6 .4 I  4 2 .0 I
I 1 2 3 4 I 1 6 .5 I 4 2 .7 I

NOTE: ZA IN DEGREES? MU = .1)01 MM; 
REFL SURF ADJUSTED AT ZA=30

TABLE 2 EFFECTS ON SURFACE QUl  TO RECEIVER WEIGHTS


