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SPICA Progresses in 2024

D. Mourard & SPICA + CHARA + ISSP teams
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Routine operations of three combiners

July 2023: 3x15 fringes. Start of science programs

e MIRC-X/MYSTIC -

Talk to MIRC-X

Mode: (e)2D CutRows(_) SumRow () SumCols|_| Ghost Boxes Fit Mode: (s 2D CutRov () SumRo () SumCo [ ] Bias ] Ghost '/ Boxes (/ Fit
. Data: Full Fringe Xchan PS1D ®/PS2D PS Trend Flux Data: Full Fringe Xchan PS1D ¢ PS2D PSTre Flux
* 6 telescopes, near-infrared H and K-bands (1.6, 2.3 um) | ccw o i =
(plslx) Rows (y) Flux .
. s 2]120 2 2ll139 2lo.0 2200000 |2
* Spectral resolving power R=50 to 1700

* Sensitivity: H=7.5 mag B

* Pl: Monnier (Univ. Michigan), Kraus (Exeter)

* SPICA

* 6 telescopes, visible light (600 — 900 nm)

* Spectral resolution R=140, 4000, 14000

* Sensitivity: V = 5.5 mag (shared-risk mode) ] \ “Alei N il
* PI: Mourard (Observatoire Céte d’Azur) | : =2 o BN

min: +184 max: +39e+04 sum: 545e+05 mean: 933 rms: 2.37e+03

min: +27 max:+134e+04 sum: 59e+05 mean: 128 rms: 320
No fit.. Nofit
ax: +7.75+04 sum: 1.4e+08 mean: B.6e+03 rms: 2.28e+03 <
No fit... Refresh(Hz): 30 |7 Start RTD Stop RTD Refresh (H2): 30 |3 Start RTD Stop RTD
PING REOPEN Qur PING REOPEN Qur
Refresh(H2: (3.0 |5 Start RTD Stop RTD Tou Reevarties Yo eeiaTie
PING REOPEN Quit : g =

* Longitudinal Dispersion Correction with Common LDC (R-H-K), Visible LDC (R only), and SPICA Differential
Delay Lines (R) + MYSTIC DDL (K)
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Catalogs - SPICA DFQS

JSDC BadCal

SPICA-Runner ASPRO2 \@
ameg‘niﬂ Shutter: CLOSED M‘M‘ Acqistion stopped

IVI I RCX/MYSTI C settemp: [60[:] se1|  otianoms 00 ] st  ean2[1 [ sl

-- Dark: 4913 - sig:5,1  TAKE FG| APPLYFG Mode: IR

MESSAGES TEMPLATES | SPECTRO |

Data Feeding and Querying Software
AJoint OCA | JUMC development

Oass IMIAC

spica_autoCalib.py
spica_merger.py
spica_binnner.py
https://spicaweb.oca.eu

Operation

Temnplate parameters - Observing 3lock
Ster name i D 40163

number of frames:| 1
Program name: 06

number offles: [T s

Terrplate selacticn

Exploitation Preparation

O calibration sequence’

O Dark

DFQ-API

O soectral Calibration

Frogram 2; : "bie_“ vpersal

_________________ O Kappa Matrix GET CURRENT OB

Fl name:
. 0 STS Fringes VAIDATE 0B
- [argets ISSP Prim. Cals SO o e

° [ MIRCXIVYSTE record

__________________ O Calibrator inges | [ External program SPICAFT telsmenry record

Current running template: NONE
Current template step: NONE

Template start: -
START RECOFD PAUSE /ABORT RECORD

SPICA-FUp | L1 Spica/Mircx/Mystic ISSP
L1 Spica Ext. Prog. +L2

___________________

JMMC ObsPortal OiDB

v

Atlanta CHARA Data Center
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Statistics and SPICA
Pipeline

2024B: ISSP 25n, 5 eng night shared with CHARA, +15 CHARA nights, + 14 NOIRLab nights
2025B: ISSP 25n, 5 eng nights shared with CHARA, +12 CHARA nights, + 13 NOIRLab nights

Situation dominated by the difficulties with VIS+IR alighments, AO, and fringe quality in 2024

SPICA L1 data are automatically processed at the end of the night, including photometric and interferometric
filtering (spicaft telemetry). Transfer to Nice for analysis.

MIRCX&MYSTIC L1 data are produced in Atlanta and adapted to spica post processing tools.

All L1 and L2 data for ISSP are manageable through our database (https://spicaweb.oca.eu)

Extension of the database to ‘external’ programs is in progress.
June/July 2025 installation of all the SPICA post processing tools in Atlanta for general users + documentation.

ISSP (2023B-2024A&B): 146 stars, ~300 single science observations
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SPICA Technical improvements in 2024/2025

1. New OAP and fiber switchers in SPICA-FT/MIRC-X for AlllnOne/ABCD rapid switch (10mn with STS)

2. New reliable stages for the compensation of polarization. Still some small changes from time to time maybe
due to temperature fluctuations (? or something else) = calibration before each run but maybe before each
night would be better (~20mn)

3. Changes of the tip/tilt stages for the IMG mirrors for blind compensation of the tip/tilt of the beams
introduced by the Atmospheric Dispersion Compensators
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— SPICA Correction of atmospheric |

Percentage of injection as a function of A
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Result on sky HD135742 15 April 2025
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T = 0.005: the instrumental transmission
C'o = 0.02: the coupling efficiency (0.4 x Strehl=0.05)

Toa = 0.765: the transmission of the adaptive optics

P R 8 B T M m S

Expected performance was 20-25%
In October 2024, with many efforts

Number of photons

and good conditions 10-18% has been
reached.
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<SR>=10-15% is more representative
of the reality unfortunately
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Gain in Tc with the recoatings?
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----- V=0.24+0.11

----- V=0.32+0.12
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---- V=0.20+0.12

= W=0.20+0.09 = V=0.12+0.04

""" V=0.26%+0.11

----- V=0.44£0.18

""" v=0.21x0.07

= V=0.14%+0.08 + V=0.13%0.07
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Distribution of system visibility for 2024
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Improvement in 2U43 ?

HD177724 on Mal

ests on
23

T_

A\ A N I A A" |

Only three usable baselines
Estimation of system visibility:
S1S2: 0,45 (instead of 0,44)
E1E2: 0,20 (instead of 0,15)
W1W2: 0,36 (instead of 0.32)

Not yet convincing (but mystic GDT tracking).
Nothing possible in April unfortunately
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E1E2 SNR @10min
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W1W2 SNR @10min
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Estimation of performance LR mode

Hypothesis: SR=15%, Vinst=0.6, Tc=1%, Vobj=0.1

10mn of integration, 1 spectral channel 5nm
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Group delay and Phase Delay tracking at 6T in H band, with &=
AlliInOne and ABCD have been demonstrated. T
Operation is not user-friendly for the moment. = i
200
Limitations identified when object is resolved. _w
]
. E -50
Implementation of the reference vectors (Lacour+2019)
build on closure phases + numerical simulator (Arnaud - i
C .) 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 @80 85 80 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185
aci).
Formalism much more complex at 6T (20 closures) than at 0 e? O123 gm 2125 81—20
0 — 0 ) D135 S
AT (4 closures). (@ —®ref) could be locked to 0! 0 61 —O134 0 O1ue Orio
0 —O125 —B135 —O1y5 0 O156
. . . 0 —BO126 —O136 —O146 —O156 0
Demonstration on sky in April 2025 O123 0 0 O O35 O30
O124 0 —Ba34 0 G245 O246
Prr= | Oi2s 0 —B235 —Bay5 0 O2s6
SPICA-FT OPD controller is ready for Group Delay and Phase O126 0 —O236 —O246 O 0
. . ©O134 O234 0 0 O35 O346
Delay Tracking even on resolved objects; work on user- O1as Ooas 0 Oy 0 Ogse
i i i O136 O236 0 —0B346 —0B3s6 0
friendly interface is necessary o o 60, . § O
O146 O246 O346 0 —B4s6 0
O156 \ O2:6 O4s6 O 456 0 \ 0
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Best OB : 2025-04-15T12-01-21
HD141680 — 0.4mas

2025-04-15/SPICAFT.TELEMETRY.2025-04-15T12-01-21-.fits 2025-04-15/SPICAFT.TELEMETRY.2025-04-15T12-01-21-.fits
300

807 250 -
e s S PRV B PRVNE T TN P T P o Y e
MMMWW W1s1 A o
ED T EDD T U U U U U U U NSNS USGUS UG USSP SN GS S mmw—m——— W1s1
g W2s1
= w251
o 40 W2s2
G W2s2
20 -

WWMMW E152
E152

E1W1
0 1w E1W1
E1W2
T

T T T 0 10 20 30 40
Time (s)

=> Dashed lines correspond to SNR thresholds

N
D. Mourard SPICA Georgaséz 1@' NO'R I’D@vatowe LESIA
University.

THE UNIVERSITY OF Australian KYOTO UNIVERSITY OF
< National sanevo  EXETER 16
SYDNEY University UNIVERSITY




The CHARA Science Meeting 2025
Best OB : 2025-04-15T12-01-21

HD141680 — 0.4mas
2025-04-15/SPICAFT.TELEMETRY.2025-04-15T12-01-21- fits 2025-04-15/SPICAFT.TELEMETRY.2025-04-15T12-01-21- fits
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HD141680 — 0.4mas

2025-04-15/SPICAFT.TELEMETRY.2025-04-15T12-01-21-

fits
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PSAUM: seeing monitor in develogment

e —— _— _ 10cm telescope observing the polar star
= B Measurement @500nm of seeing, Fried parameter, isoplanatic
angle, scintillation, and coherence time.

Installation foreseen in August 2025 on a Pillar, north of the
Workshop platform .

Figure 1: PSAUM installed on Calern Observatory in France.
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