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PZT stage Modeled Transfer Function: Cold & Warm 
Modeled Cold Transfer function: 

Sampling time interval = 0.0002 seconds 

Modeled Warm Transfer function: 

Sampling time interval = 0.0002 seconds 



Kalman Signal Generation Model for Cold Motor Error in Open Loop : 
difference equation 

(use Gaussian sequence, 0 =1, as input to this linear model) 

0.0001874 ~ " 1 5  - 0.002013 ~ " 1 4  + 0.009784 ~ " 1 3  - 0.02822 ~ " 1 2  + 0.05299 ~ " 1 1  - 0.06552 ~ " 1 0  + 0.04757 ~ " 9  - 0.003393 ~ " 8  - 0.04071 ~ " 7  + 0.0608 ~ " 6  

- 79.23 ~ " 2  + 12.26 z - 0.8916 

Sampling time: 0.0002 seconds 

So, a realization of the estimate of the open loop OPD would be 
(n is the discrete time variable): 
Opd(n) -= (O.l"/sec)*n + J(n), where J(n) is the output of the 
Kalman signal generation filter specified above. Positive ramp only. 



OPD Estimate Realization using specified signal generation model 
Units = pm 
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Cryogenic Delay Line’ s Control Flow-Diagram 

Gauge Reading +- 

+ 
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De-saturation Stage q 

M Lk-satumtion stage: 
Positwn only Target 

Position = 0 

...................................................................................................................................... I > Kmot or 
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noise f Motor Stane f 
Integrator 1 

X(t) dt 

I I :  ..................................................................... 
L 



m
 

F4 

0
 

C
 
z T: c 2

 

0
 

Y
 

0
 
a
 

.- e m
 

c
 

C
 

Q
) 

E 'E 9 

W
 

2
 
0
 

0
 

_
-

 I I I I I I I I I 
-

-
L

 I I I I I I I I I 

I 
I 

I 
I 

1
1

1
1

 
1

1
1

1
 

I
l

l
1

 
1

1
1

1
 

L
 

C
 

1 

I 
I 

I 
I 

p? 0
 

0
 

0
 

0
 

0
-
 

ln 
9
 

0
 



d) 

z 



I
 
1
 

I I 
I I 

I I 

s
 

m
 

N
 

d) 
prl 
I
 

m
 

F9 I t) 
I
 

I
 

Ce 

Td 
0

 
1
 

I 
I 

I 
d

o
 

0
 

0
 

0
 

CY 
cu 

tu" 'ado 

0
 

P
 

0
 

(IJ
 

a
 



1
 

0
 



0
 

E 8 

?
 

0
 

In
 

7
7

 
'

7
7

 
-. - I

,
 

UJ" 'ado 



c
)
 

0
 

3 E 
M

 

0
 

E 

?
 



I 
I 

I 
1 

N
 

c
)
 

d
)
 

1” 
* 0
 

7
 

I
I

I
I

I
I

 

b
l) 

.
I
n

 
1 

E E 
0
 

w
 

d) 
c
)
 

0
 

m 

I 
v
) 
U
 

S
 
0
 
0
 

al 
(I) 

Lo 
cv 

0
 

cv 

! 
N
 
r
 

.F I 
f F 

8 
I
 

8 
‘t 
al 
a
 

-51 

-
0
 

7
 

-
In

 

I‘ 

E 1
 u‘ 
1

 
I 

I 
I 

I 

0
 

I
 

I
 

C
A

 



d
)
 

I 
I 

I 
I 

I 
I 

t) 

N
 

d
 

ce E 1 
0
 

u
 

E 2 I
 

m
 

8 
I
 

8 d) 



Photo of the cry0 delay line. 






