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using the MAM testbed.
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MAM Simplified Layout.
Chopping Scenario.

Data Analysis Tools.

Static test (Field [ndependent).
3 Star test (Field Dependent).

Lessons learned
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SIM Simplified Layout =

MAM Simplificd Layout: IIPS Slew e

b Metrology

Delay Line

white liht - metrology = external delay + calibration + E

white light - metology = 0 + calibration + E

Delay Line T 2 TA Metrology

e Source Metrology
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The MAM experiment in the vacaom chamber. gw@m

Chopping Scenario ﬂ%ﬁaﬂ

« Instead of staring at the Tacget star for 300 seconds.

Integration / Slew and settle
\ R | s T
300 seconds

i
p 1
@“"4. We stare 30 seconds at a time and chop back and forward between the Target and
g’ Reference stars 1) times.
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Time scales QWL

Dispersed fringe image on the CCD camera ,‘j@&

2 msec CCD frame and

Dither 200 heteradyne averages
modulation

strokes
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1 target star /
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measurement /
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Ten 1-chop
measurements Frtgtata e te, T 4 4,6 &

Si Single 1-chop A ) | slew
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500 Hz CCD frame rate.
HeNe fringe on the left centered on 4th pixel
White light berween 16th {710nm} through 40th (950nm) pixels on the right.
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White Hight fri g@g Actua} fringe and dither positions observed in E@@
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8 g MAM testbed.
We displayed only one full dither stroke (20 imeges). as a function of the spectral ADZ—08— 16 WIBA0S mctal Hings and dihers
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The interference intensity model we used in our g@é Example of optical path difference between E@%
algorithms starlight and metrology
For 2 given dither stroke: 1
data
I = Iz{ 1+VICOS( kx+C, )k
i is the index for dither positions (bin) within the stroke.
[is the index for spectral pixels. for white Hight, /=14....39, which is the speciral
pixel index on CCD.
14 8 the CCD intensity measured at each spectral channet ! for each dither
postion (bin) i
o,
x; is the dither position for each bin mezsured by the metrology. é
IV, and k; are fited intensity, visibility and wave number, respectively, all
assumed 10 be constant over a given dither suoke, i.e. over all dither positions x; 9“"‘“5:‘ b
L ) H
at given wavelength L. m
*  €,is the value of interest: the fitted phase (or delay * wave number) between the - : H i : : H i i
interference fringe from the spectral channel / and the dither cycle wave. It is 0 200 406 60O 800 1000 120p K00 1600 1800 2400
assumed 10 be constant over a given dither stroke. see
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RT Allan deviation of the optical path difference
between white light and SAVV ‘BB WL

RT Allan deviation: 0opp¥Tec) = std( AOPD,(3) } for the imegration time 7.
AQPD, (¢} = {OPD, (1) — OPD,{0}} is the n# RT chop,
OPD,(t) = mean(C; / &} for dither cycles j for the interval of time T (Reference).

OPD,(v) = mean(C, / k) for dither cycles f within the next interval of time ©
(Tarzet).

Chop deviation of optical path difference between
white light and SAVV “‘g @E"

GopphoF(m) = std( mean, { AGPD, ) )
mean, { AOPD, ) is the mean vaiue of m chop values AOPD,,.
AOPD, = { OFD,_(30s) - OPD,(308) 1.

No overlapping between the averaged chops.

Maximum overlapping. L econd ; oof e
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gﬁa RT Allan variance after the precision alignment, g@%
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Pathlength ervor between starlight and metrology
averaged down to 30 second single numbers J @L

Error berween white light and metrology paths as a
function of the number of 30 second chops “‘E pgm

(chop observation time}).
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averaged together for the field independent test
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Three-star field dependent test sequence mjﬁ&

T R2
w * )¢
0

Delay line position as measured by the metrology
during the 3 star field dependent test. J WL

= The valid part of the data after each skew is highlighted in red.
= One can sec the two reference stars on each side of the larget one.

-0.5degree +0.5degree Field
position .
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White light versus metrology OPD for the three
star field dependent test after removal of the slewf'ﬁ@%

“TRT” chopping Aﬁ @&

¢ The first star of fhe sequence is the targe star.
«  The two reterence stars are located on each side of the target one.
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Chopping Equations jﬁ&;\

Relative position of the three stais in term of error
between startight and metrology J @i‘

+  Single “TRT" chop:

D =<{®-TD. (ErTy) >=R,-<T.T>
Dp=<&D.®T)>= R,-<T.T >
Multiple star chop:

g=<Dgy, D>

for the field dependent test.

One can see the 1.5 nm field dependent arror between the farged and sach
reference star.
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Error between white light and metrology paths as a ﬁ
function of the number of chops averaged togeﬂle‘g a‘“

Fumre Tests ﬁ ﬁ&n

for the Tield dependent test.
«  Repeat NA for other star spacing.

e Repeat NA for the other axis.
«  Increase the slew speed of the pseudo-star for WA,

+  Built new siderustats with no backlash.

»  Demonsirate WA basic performance {30 pas).
«  Demonstrate field independent performance at the goal,

~»  Demonstrate WA calibration (i0 pas).

Drive NA petformance to the goal (10 pas).

e Drive WA performance to the goal (4 pas).

Raw TA + lIPS error
[
Estimated TA only orror
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