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Useful information

Data reduction manual

https://www.chara.gsu.edu/tutorials/mirc-data-reduction

Pipeline (Python 2.7)
https://gitlab.chara.gsu.edu/lebouquj/mircx pipeline.git

Papers
Anugu et al. 2020, Monnier et al. 2018, Setterholm et al. (submitted)

Important

Join slack (mircx.slack.com, ask John)
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MIRC-X and MYSTIC
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Beam combiner optics

MIRC-X MYSTIC Setterholm submitted
Anugu et al. 2020 Monnier et al. 2018
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Observations
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e Offered observing modes
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Observations: K=7.2 and H=7.5
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What DATA we take?
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Six Telescope Simulator (STS)
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What the data fits contain
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Data reduction
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Squared visibilities for the baseline ij
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Bispectrum of closing triangle ijk

Cix(N) = (LN, ) X LA, 1) X i\ 1) = Bi(V)
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How to run the pipeline

cd your data/
mircx_reduce.py

Creates directories preproc, rts, oifits

Pipeline divided into 3 steps:

- Pre-processed files (PREPROC)
- Real Time Signal (RTS)

- Raw and calibrated OIFITS
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Schematic diagram of the data reduction
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detector cleanup

BACKGROUND g

1. Pre-Processing

PRODUCT

Your Talk Title Here GeorgaState
University.

Preprocessing (preproc)

RAW DATA

detector cleanup detector cleanup

dark-remove TTTTTTTTTTT T T T T T, dark-remove

BEAM MAP b crop windows

PREPROC SPEC. CALIB

Ssesssessascsasssnasnasnaass extract flux

! flux ratio :
----------------------------------------------------------------- kappa'matrlx

2. Real-Time-Signals
selection

average

intermediate products

written on disk OIFITS
association (e.g same
spectral setup) 3. OIFITS
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1 ) Pre-PrOceSSing Sten - Associate detector setups; targets / shutters

- Detector cleanup, bad pixel removal
- Creates PREPROC data files, beam maps,

Background Files: Either SHUTTER or SKY spectral calibration

G40-L6-R8 59004.4673 HD_199766

s e s e R D Create “Cleaned” Data preproc files:
S SR T e Lot AL SRR T ek 0] \ G40-L6-R8 59004.4606 HD_199766
0 50 100 150 200 250 300

Create Beam Maps:

N
w

Mean (adu) +-5sig
o

0 50 100 150 200 250 300

0 50 100 150 200 250 300
0.03
X
2 0.02 A :ﬂ:
L oo J — fringe E
’ ~——— photo bYY
0004 3 4 ‘ —_— sr'nfted photo ’ ; o 0
0 10 20 30 40 0 50 100 150 200 250 300
Spectral channel Pixel #
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1) Pre-Processing Step

All Fringe Files of Given Setup —
Spectral Calibration

Observed PSD (orange) and scaled template (blue)
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Polynomial fit [um]

Residual [nm]

Associate detector setups; targets / shutters
Detector cleanup, bad pixel removal
Creates PREPROC data files, beam maps,
spectral calibration

Polynomial fit
(dark blue=poly, cyan=valid channels, light cyan = all channels)
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1.60 -
155
1.50 A

0.2 1

0.1 A

0 5 10 15 20 25 30 35
Detector line (python-def)
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detector cleanup

BACKGROUND

1. Pre-Processing

PRODUCT

\ i
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Real-Time-Signals (RTS)

RAW DATA

detector cleanup detector cleanup

“ee dark-remove 1. dark-remove

- windows

BEAM MAP BEAM MEAN Satiss crop windows

BEAM PROFILE PREPROC SPEC. CALIB

: profiles
--------------------------- extract flux

flux ratio :
----------------------------------------------------------------- kappa'mat”x

RT
2. Real-Time-Signals .

selection

average

intermediate products

written on disk OIFITS

association (e.g same

spectral setup) 3. OIFITS

re i ) e Australian KYOTO UNIVERSITY OF
i aie oo Bl (D) Qmenmore EY iy = faona Sxnevo  EXETER
' % =

University UNIVERSITY

UNIVERSITY OF
MICHIGAN

23




Flux
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2) RTS Step

Beam Profiles, Photometry:

G40-L6-R8 59004.4606 HD_199766

The CHARA Science Meeting 2023

-  Compute real-time photometry
- Fringe power

- Compute bispectrum bias

- Crude vis2

Fringes:

G40-L6-R8 59004.4606 HD_199766

—— profile | 5.0 1
5 —— xchan
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- C |-ti h
2) RTS Step " Compute reaktme photometry

- Compute bispectrum bias

G40-L6-R8 59004.4606 HD 199766 .
= - Crude vis2
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Your Talk Title Here

Uncalibrated OIFITS (OIFITS)

RAW DATA

detector cleanup detector cleanup detector cleanup

BACKG ROUND """" dark-remove TTTTTTTTTTT T T T T T, dark-remove

BEAM MAP ' T A

_ BEAM PROFILE PREPROC SPEC. CALIB
1. Pre-Processing ' v

: profiles
Mrsssssssssssssssssssssannnn extract flux

! flux ratio :
----------------------------------------------------------------- kappa'matrlx

2. Real-Time-Signals
selection

average

intermediate products
PRODUCT written on disk OIFITS

................... association (6. same
> 3. OIFITS

spectral setup)
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3) OIFITS Step

Group delay

a % 100 130 200 9 % 100 10 200

Ramp #
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G40-L6-R8 59004.4606 HD 199766 NCOHER=10
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- Further selection criteria for cleaning
- Computation of raw visibilities,
differential phase, closure phase

Flux in fringe
G40-L6-R8 59004.4606 HD 199766 NCOHER=10
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- Further selection criteria for cleaning

3) OIFITS Step - Computation of raw visibilities,

differential phase, closure phase

G40-L6-R8 59004.4606 HD_199766 NCOHER=10 G40-L6-R8 59004.4606 HD_199766 NCOHER=10
ai d as 1 1o vE} 124] o0 4 125 10 - 126
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Calibration

1. mircx_calibrate.py (python)
2. mircx_cal.script (IDL)

$»

Your Talk Title Here GeorgaState

~,’/ 3 NOlR I/.
D vatowe LESIA
Unmrblt\ m Lab

)bs%rvatoire THE UNIVERSITY OF Australian KYOTO UNIVERSITY OF 29
(a) CQbsenva + National SANGYO
Q sereensi agg) SYDNEY University UNIVERSITY ETER




4) Calibration

- True source visibility is corrupted by
system losses

- Compute ‘transfer function’ with
calibrator stars to account for this

- Use calibrators to calibrate visibilities /
phases of science targets
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IDL mircx_cal.script
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mircx cal.script
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Lists the targets Elevatin vs time
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Choose your targets and calibrators

™

Choose TARGETS:

. |

Choose SaveName | ¢ o [s] >¢

-1 HD 25430 [KNOWN CAL: UD 0,60 +/- 0,02 mas]
1 HD 22255 [KNOWN CAL: UD 0.65 +/- 0.02 mas] Enter Identifier for Saving (e,g., JDM_Cal):

™ sig Ori I calI \

i | Ok I Cancell
Cancel |
- e It automatically picks
CHOOSE CALIBRATOR(S): . .
Calibrator UD sizes from

™ HD 254390 [KNOWN CAL: UD 0,60 +/- 0,02 mas]

™ HD 33256 [KNOWN CAL: UD 0,65 +/- 0,02 mas] Cata Iogs

1 sig Ori
focept | But you can insert if you have
Cancel | better calibrator sizes
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Averaging of data

| dialog_inpu o

Maximum Averaging Time (minutes)

15,0000

Ok I Cancell
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We can filter the data

52——S1 (Baseline 0) @ 1.60mu (Wavelength 4)

Pros:

Powerful to filter the
data

t}nzsmoﬂl

Cons:

Not repetitive as you
cannot describe your
filtering in the paper
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Calibrated OIFITS

Made by DIFn.sEx picl rer.'JMMC
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Calibrated OIFITS

Day: 2021-07-17 - Source: HD_163506
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OIFITS format
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Extension Type 1

PRIMARY IMAGE load
OI_WAVELENGTH BINARY TABLE EFF_WAVE EFF_BAND
OI_TARGET BINARY TABLE TARGET_ID TARGET RAEPO DECEPO EQUINOX
OI_ARRAY BINARY TABLE TEL_NAME STA_NAME STA_INDEX DIAMETER STAXYZ
OI_FLUX BINARY TABLE TARGET_ID TIME MJD INT_TIME FLUXDATA
Ol_VIS2 BINARY TABLE TARGET_ID TIME MJD INT_TIME VIS2DATA
ol_vIS BINARY TABLE TARGET_ID TIME MJD INT_TIME VISPHI
OI_T3 BINARY TABLE TARGET_ID TIME MJD INT_TIME T3PHI
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