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ra lbn6. tx t ]  F r i  Nov  L2  L8 :04 :09  1993 1
i

01-Nov-913 Mk I r  cal lbrat ion REs Revised:  12-Nov

I
Cal ibrat i lon of  lnter ferometer d isplacement sensi t iv i ty ,  using East  End cal ibrat ion coi l
Based  on  Fk  30 ,  p ,  XXX  ca l i b ra t i on  o f  co i l  d r i ve  i n  t e rms  o f  40  m  a rm  f r i nges
Network t ] ransfer  funct ion measurements used (no expl ic i t  resistance measurements) .

mu  =  x f ^2 /V f=  4 .748 -05  n / sec^2 /Vo l t  (P .  49Y)

TABLE l - :  i  o ld rnethod of  swept s in.
power spelctrum uni ts of  swept s in cal ibrat ion used to normal ize gravi ty wave s ignal  Vg.

H  ]=  - 42 .0?  dB  cu r ren t  r a t i o  [ t h rough  1  ohm] / [ d j - r ec t  t o  co i l s ]  (P .  72Y)

a lpha=mu t i=  3 .?38 -07  m-Hz^2 /Vo f t  =  x  f n2  /  V_ l - ohm;  Ca l i b ra t i on  re l a t i ve  t o  sou rce  se t t i ng ,

a 1 p h a 1 =  
I  

1 . 4 ? E - 0 5  :  ( 2 P i )  ^ 2  a l p h a

lferu nd4zY

V s .

Span i

l1 0 0 q 0
s 0 q 0
2 0 q 0
1 0 q o
s q 0
1 9 0
q 0

NOTES: I
I

. 1 .

BW

1 8 . 7 4
o  ? ?

3 .  ? 4 8
L . 8 1  4
0 . 9 3 ?

0 . l - 8 ? 4
0 -  0937

K A

drsffih.\-*----:'
f , .  J U t s - U  T

8 . 3 8 8 - 0 ?
1  .  1 8 8 - 0  6
r .  b d . E ; - u b

1 . 0 2 8 - 0 4
t - . 4 5 8 - 0 4

dbL 8

-23 r  -  47
- 2 5 . t .  q 6

- 2 3 8 . 4 6
- 2 4 L  . 4 7
- 2 4 4 . 4 e
- 2 8 0 . 1 9
-283 -20

f 0  V s  ( l i n e )
I ine mvrms

1-230 1 .06
] -230 1 .06
1 2 3 0  1 . 0 6

8 0 0  1 . 0 6
400 t-t-

8 0  1 1 0
4 0  1 1 0 0

f 0  V s  ( L l n e )
l ine mVrms

L Z S U  r  .  U  O

1 2 3 0  1 . 0 6
1 2 3 0  1 . 0 6

8 0 0  1 . 0 5
4 0 0  1 1

B 0  1 1 0
4 0  r - 1 0 0

x  ( I ine)  x  (1 ine)  Vss  (Swpt - )
mrHz e-1,8 mrHz mvrms

5 . 0 4 8 - l - 7  3 5 . 6  l - 1 " 0
8 . 5 5 E - 1 ?  3 8 .  6  l - l - 0
1 . 3 5 E - r - 6  4 2 - 6  1 " L 0
4 . 5 2 E - 1 , 6  5 3 . 1  1 1 0
2  -  6 5 E - 1 4  8 8 . 5  1 1 0
1 . 4 8 E - 1 1  1 4 3 . 4  3 0 0 0
8  -  3  9 E - 1 0  1 7 8 . 5  3 0 0 0

TABLE 2:
F

Source 1

beta=
be ta l=

Span

1 0 0

BW

1 8 . ? 4
o  ? ?

3 . ? 4 8
t  . 8 ' t  4
n  o ? ?

0 . 1 8 7 4
0 . 0 9 3 7

x  ( I i n e )
mrHz ,

6 -  0 4 8 - 1 7
8  .  55E .1  7
1 . 3 5 E - 1 6
4 -528-L6
2  .  658 -1  4
r .  a o r - r r
8 . 3 9 8 - 1 0

x  ( l i n e )
e -18  mrHz

,  J U . b
4 2 . 6

a a  q

1 4 3 . 4

compuEe

New method of  swept s in
response  o f  swep t  s i n  ca l i b ra t i on  no rma l i zes  Vg .

aded by 1 ohm, '  Swept s in level  recorded is  independent of  Vs.

- 9 - 2  I  A B

L .63E-05  m-Hz^2 /Vo l , t
5 . 4 4 8 - 0 4  . ,

cu r ren t  r a t i o  [ 1  oh rn ] / [ d i r ec t . ] ,  I oaded  sou rce  (p .  ' l 2 y l

= x f^2 / v_1ohrn,' Loaded source read by Channel 1
=  ( lP i )  ^2  be ta l

5 0 0 0
2 0 0 0

dbl-8

1 . 4 9 8 - 0 4  - 2 8 3 . 4 5
2 . 1 0 8 - 0 4  - 2 9 6 . 4 6
3 .  3 2 E - 0 4  - 2 9 0 . 4 3
4 . 7 0 8 - 0 4  - 2 9 3 . 4 5
6 .  5 5 E - 0 4  - 2 9 6 . 4 6
1 . 4 9 E - 0 3  - 3 0 3 . 4 5
2 . t 0 8 - a 3  - 3 4 6 . 4 6

1 0
5
1

NOTES:

B W = b a
x  ( I i n e )

i d t h , -  { f 0 ,  Vs ( I l ne ) }  =  i f r equency ,  l eve l }  o f  sou rce  se t t i ng  o f  s l ne  wave  ca l i b ra t i on
=  rms  d i sp l acemen t  o f  ca l i b ra t i on  l i . ne  /  sq r t (BW) ;  shown  i n  m / rHz  and  dB  re l .  t o  1e -L8  m / rHz ,

faceraeV 
-

BW =  ba r i dw j . d th ;  { f 0 ,  Vs ( l i ne ) }  =  { f r equency ,  I eve l }  o f  sou rce  se t t i ng  o f  s i ne  wave  ca l i b ra t i on

x ( I i ne )  j = . ^=  d i sp l acemen t  o f  ca l i b ra t i on  l i ne  /  sq r t (BW) ;  shown  i n  m / rHz  and  dB  re t .  t o  1e -18  m / rHz ( 7 /+pe
Vss = S4tt ing of  source for  swept s in measurement
Let  H = Transfer  Funct ion f rom Vss to "gravi ty wave'r  output  Vg

7H€sG €)?e-t h e n  r l :  J K ,  w h e r e  J :  T . F .  ( V s s  t o  d i s P l a c e m e n t  x ) ;  K  =  T . P .  ( x  t o  V g )
I  =  H / v s S ,  E . n e r t r um  o f  Vg  i n  r esponse  t o  Vss  (unno rma l i zed

fL4€ ^u/4@) 2o.-
(v€ Cc7

-- .3otJ

G = Vg l  \HL Omega"Zt  =  X /  (a rpna l  '  vss ,

l*G = spectrum in unlts of m/rHz (k1 co1pgggl-bt-L1i_i4plal- * vss / sqrt (BW) )

;d value of  source output  (50 ohms source loaded by 1 ohm).
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Let H = ]Transfer  Funct ion f rom Vss to r rgravi ty waver output  Vg
then  H ]  =  JK ,  Hhe re  J  =  T .F .  (Vss  t o  d i spJ -acenen t  x ) . .  K  =  T .F .  ( x  t o  Vg )

Compu te  G  =  Vg l  (H  omega^2 )  =  x / be ta l
x ( f )  =  k l , *G  =  spec t rum i n  un i t s  o f  r n l rHz  ( k1 -  conpu ted  by  k1  =  be ta l  /  sq r t (Bw) )
db18 = I ]evel  of  G that  corresponds to 1e-18 m/rHz (computed by 1e-1g/k1)

I
I
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