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On-sky stability topic

A1 ‘é' “Crossfading EDI” uses an in-series Demo stabilizing .thg most egregious type of drift: bipolar
fixed delay = 1,2.3..5 om interfer Om et er t O St ab"iZ e a g ain St A5 Before: Nasty distortion [uncorrected (Native), with synthetic irregularity from -0.6 to +0.6

unknown and irregular on-sky
spectrograph drifts by combining

Time

TR

After Sing|e de|ay CrOSSfading Corrected (angmg+Nat|ve) in a single pass

Grating
\ spectrograph

Absorption lines

W\\‘”‘w““ fringing and nonfringing components. o -
QQMQN\\\\\\\\\ ity These react oppositely in phase to a oL
Sy disperser or detector wavelength drift, 5 Wavemumber em1) %
A2 and thus can be made to cancel in You can’t repair this type of drift by a simple translation, but crossfading fixes it!
" U =T : : . :
e hoiding optis: seering—— g@nalysis. This stability gain (~1000x) Externally Dispersed Interferometer (EDI) scheme. EDI
jaser probe) multiplies conventional stability inserted into beam prior to Hamilton echelle spectrograph at Lick
mitigations. Since the periodic comb Obs. Snippet of echelle spectra around sodium doublet (589 nm)
* i % . showing extremely periodic interferometer comb multiplying stellar
OV multiplies™ rather than adds, science spectrum. Demo of deliberately shifting raw data (dashed lines
. Y and calibration signals fall on exactly showing native spectral shift)--yet the crossfaded output (red peak)
B 0 T the same pixels, maximizing ability to does not shift. Demo on the worst kind of shift: irregular and
compensate for instrumental bipolar. Demo on data from Hale telescope. Demo showing

: : : . . . 1300x stability after 3 iterations, and optional 2x resolution boost.
distortions— improving RV precision.

Interferometer cavity Example of single-delay crcssfading 1 300X Stabi I ity . 0.53 Cm'1 i n itial i nsu It
A4 Using delay E3 which has optimal size for this native spectrograph reduced to 0 0004 cm-1 in th ree passes
- SpeC’[rog raph slit down here 7 EDI Output is (E3 + Native) Disperser Drift Ax = -0.5 cm-1 ]
. (hldden by equipment) fé A7 (a) First pass Xfaded EDI . _f\{ Initial native spectrum
5 "IN-E=053cm’’ S e Drft = 0.5 cm-1

Lick - Hamilton feed
(single output)

Etalon#

A i s A3

YYYYYYYYYYYYYYYYYYYYYYYYYY

e A —— EChe”e

% .
-_—- L e R R RS Dataf :.mg A6 Before Uncorrected (Natlve) N-E = 0.0086 cm P
.oooooo\x.ooooooo“/oo-oo..oo Lg:efrriirgoer?e 3 -||Fiber A, HD962 | | ] EeRe e
beating 2 -||Fiber A, HD219134
with a : - N =
R e R e s L TS Sample of & 0||Fiber B, HD219134 2 . 'IE? f'rn'ge'al'onrel ''''' - /‘ I:bary !aft\p.l nfz " '\\ """"""""" —
echelle : - BEEAEEAES PETSTr LR
spectrum X 8 e _—— E———o— After |[Corrected (Native+Fringing) ol (c? R?stor.e high freq side of [EDI at 2x boost|  [Shifted native spect
orders k5 = fringing signal
5 44 N-E =-0.0018 cm™’
2- , \
o / ] \
0 —{Em— e / ¥4 [ N
2 E3 fringe alone| _/iLibrary lamp line
4842 4844 4846 4848 4850 e e e
Wavenumber (cm-1) 4848 4849 4850 4851
7h ' Wavenumber (cm-1)
On-sky stability topic
Off-sky characterization topic

Off-sky characterization topic

A symmetric PSF is optimal for Doppler stability. We used an EDI with the Keck Planet Finder

spectrograph during off-sky engineering tests at UC Berkeley to characterize PSF asymmetry

A white light illuminated Fabry-Perot generated high frequency spectral information at discrete frequencies
(simplifying analysis). By comparing fringing and nonfringing signal components that observe the same source
spectrum simultaneously but using different signal routes (due to the heterodyning of fringing), we are able to
tease out the effect of spectrograph point spread function (PSF) asymmetry independent of source asymmetry.
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