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Wavefront Contour Plots

4/14/2009 P-V = 710 nm 5/18/2009 P-V =960 nm
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Zernike [nm] Name El E2 W1l-A W1-B
4 focus 346 364 -842 -661
5 astigmatism 30 29 -96 -152
6 astigmatism 134 146 -31 -145
7 coma 93 154 136 70 \
8 coma -6 -41 224 -81 B
9 trefoil 12 45 13 22 concentrating
on these
10 trefoil 24 -48 -22 21 /
11 spherical -152 -28 -191 -44
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The new alignment procedure Is precise,

but not necessarily accurate
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Hypothesis

I

B by |

s

M1 |

7 parameters

& I'@
—Geo‘g‘a&ﬁwése!&ty &

M2 Iis misaligned and star is off-axis
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Action

slow beam quality evaluation due to seeing and 7 parameters
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ef expands the wavefront into annular Zernike polynomials

Focal plane

EL+

Zernike annular coeffs.
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ef expands the wavefront into annular Zernike polynomials
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Focal plane

Zernike annular coeffs.
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Action

N

slow beam quality evaluation because of seeing and 7 parameters

Estimating the position/orientation of M2 from Zernike coefficients
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SIMULATOR

D

— S0
3

E— [ ]

3
P EEEEEE

v ] Input Beam [ arcmin M1,M2 center [mm] Crtput Beamn [ arcmin ]

T G : u ‘ :

P-W =1209.12 RMS = 218554 v "“‘..

az j 150 "‘\\““’. ik, , L | ul

nooreter | (=)= i .A 4 .

100 =

= J t 10 . B .

oooo0gzee | (=)()(=) = 50 s

b
v ERE I | d
-4

2 15 M0 -1 -

EX EE -1 -5 ] H 0 -4 -3 0 2 s S5 -w -5 0 s W18

[r3

-0.0152 EE

J
2 JNEEEE

by

1]
=7 G

Simulations showed:

(a, B,u, v, @, ¢y) — &;, dg, d;, d
W — a,, d;,

The effect on other coefficients is not significant.
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GRID SEARCH

Algorithm:

* given a set of a =(a.,a4,8,,384,8,) from measurements

sgenerate grid

- compute wavefront W in each grid points and expand it to annular
Zernike polynomials b = (b,,b,,b,,b;,b;,)

- compute the weighted average of grid coordinates of those points
for which A=(a—b)(a—b) isless than a certain limit
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(D) Qbsgnagire

\QS’ ‘B I’.@vatowe_ Lesia G
_Geol‘glaStaillanel‘Slty i de Paris ¢




=== CHARA Collaboration Year-Six Science Review

Parameter Space:

|
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— 5 < u[mm] < 5, Au = 0.2mm,
v[mm] < 5, Av = 0.2mm,
¢ [arc min] < 3, Ag, = 0.2arc min,
-3 < g, Jarc min] < 3, Ag, = 0.2arc min,
— 40 < afarc min] < 40, Ao = larc min,
— 40 < pJarc min] < 40, A = larc min.

Brute force is not “brute” enough

# of grid points: 51 x 51 x 31 x 31 x 81 x 81 = 16,399,619,721

Simplification is needed!
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Assumption: the direction of the outgoing beam is close to be correct

) v - 0735,
a=alhd)= s
)  0.735¢, — u
B = pu,g) = 68

5 free parameters

(OC(V’ ¢y)’ ,B(U, ¢x)’ u, Vv, ¢x’ ¢y) — a'5’ a6’ a‘7’ a‘8

W — 4d,, dy, All other &,

Treated
separately

[
o

4 parameter grid search provides unique solution

Vv, 8, ¢,)
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Simplified Algorithm

given d =(a;,8,,8,,8;) from ef
grld pOintS (Of(VJ‘, ¢y,|); ﬂ(uil ¢x,k)’ Ui, Vj’ ¢x,k’ ¢y,|)

W in each grid point expanded into annular Zernike polynomials
b = (b, b, b, by)

Compute A = (@ —b)(@ — D) for each grid point
Select the grid point where A is minimum

repeat it on finer grid around minimum

Adjust W to match a;;
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Clustering in parameter space

Target:
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Output beam dir. [arcmin]
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Error estimates:

« random error in d,

Not done yet

~15%

more measurements, S-H sensor

« the output beam direction is not (0,0,-1) == grid-point error
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Solutions found

alarcmin] Blarcmin] u[mm] v[mm] w[mm] ¢x[arcmin] @y[arcmin]

El 36 8 -0.7 3.7 0.43 0.95 -4.1
E2 27+2 0.3+2 -0.2+0.4 3.1+0.4  0.065 -0.2+0.5 -2.5+0.5
w1 39 4 -0.7 -3.2 0.21 0.03 5.3

provides a way to estimate O =—> More accurate placement of M1 target

Complications:

lateral adjustments of M2 (u,v) is difficult Evaluate Wavefront [€—

}

Compute vector

pivot is not at vertex of M2 («, 53)

coupling among (U, V, «, f) l
Make a move
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Hardware Updates

» Ovenized crystal oscillator in the clock

» Three domes have been retrofitted with the new dome wheels
» Differential Image Motion Monitor (DIMM) on S1

* New M3 mount (W1 & W?2)

» Coude-box cover prototype

* AZ limit switch mounting

« Particulate Monitor on S2

* New alignment telescope mount

» Serial bus on the telescope

» RS-485 interface for the finder and acqg. cameras
» RS-485 interface for temperature/humidity sensor
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Dome Rollers three domes done, three to go (Golden, Webster)

“floating” dome support
equalizes load on the individual
wheels, minimizes wear and load
on the drive motor, quieter
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DIMM  Mounted on S1

Rotatable mirror in the acq. telescope

\ Needs motor for remote operation

O <———— fold-mirror

S107/07/2009

@ — collimator

mask

0 1000 2000 3000 4000 5000

D wedge prisms

camera lens
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coude-box cover

Prototype has been built
but not tested yet.
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RS-485 Bus on the Telescope

RS232

RS232 |
A 4 h 4
TEMA
Adding serial ports to TEMA is not practical.
PC
BUNKER
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RS-485 Bus on the Telescope

Implementing a serial bus on the telescope
and hooking up devices to the bus makes
more sense.

Simpler cabling, expandable.

PS
PC RS-485 bus,
RS232/ Power
RS485
BUNKER
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Camera control

TEMA

Sensors

Future
needs
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