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CHAMP - Overview

« Separate fringe tracker from science combiner
« Coherencing mode: group-delay tracking
« Cophasing mode:

— removes atmospheric and mechanically induced
phase changes (“freezes the fringes”)

— longer coherence and integration times
* Increased sensitivity
« for MIRC, ~2-3 magnitudes

— shorter path length modulation for PP combiners
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CHAMP - Overview

« Pair-wise, pupil plane: 1+2, 2+3, 3+4, 4+5, 5+6, 6+1
« Moveable mirror for use with 2 to 6 telescopes

« Works in near-infrared H or K
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« Adjustment of internal delays to phase with MIRC and visible combiners

« Manual refocusing of all spots: close to theoretical values now

File Preferences Help

a Reset BG = Take BG Use BG Start exposure | Stop exposure | Delay lines control = GDT control
Quit
' FPA 1 FT (O 2D image @ 2D image
Tows cols () cross section 250 - - - - c c - - () cross section
(16 16 |
row off col off Row # Row #
E (€2 | o | ]
NReads cmin cmax 200l ] cmin cmax
(10 | (o Jli1s | [o Jl16 |
‘Number of frames ‘ O quadrant mode ) quadrant mode
42
Frames per reset Q3|[qa 150 T Q3l[qa
(21 |
image directory QljQ2 Q1jlQ2
|/data/ | -
Image Coadds: () power spectrum () focus mode
11 ) @ channel‘Ra - O future
Number Backgrounds: —
(100 \ 5ol
Files and saves per file: START START
[0 |[100 |
STOP STOP
Update DAQ Parameters
0

Config Camera (1234) 0 5 10 15 20 25 30 35 40 45

Set Picnic Bias (4. BIAS)

& a x=28.8, y=135

Kill Server
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Hardware update: a mystery crash

« Camera readout crash due to communication problem
—  Most likely National instrument PCI card
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IRCam - CHAMP (on wolverine)

a Reset BG = Take BG Use BG Start exposure | Stop exposure | Delay lines control | GDT control

Quit
FPA | FT | SERV ® [2D image) @ 2D image
rows cols (O cross section (O cross section
(100 /(100 J Row # Row #
row off col off [0 | 0 J
(1 )i J cmin cmax cmin cmax
NReads o Jl16 | o |16 |
14 ) O quadrant mode ) quadrant mode
Number of frames o S
(20 | Q3| Q4 a3 qal
Frames per reset ‘QlHQZ‘ ‘QlHQZ‘
(10 J =l el
image directory ) power spectrum O focus mode
\/data ) O channel‘ 2 ‘ O future
Image Coadds:
(1 J _—
Number Backgrounds: ‘ SIAgT ‘ ‘ SIART ‘
(100 ) | sTop | = 60 |_stop_|
Files and saves per file:
[0 (100 |
‘ Update DAQ | OO+ B
‘ Config Camera ‘ ‘ e o 1 Hello ... | will guide you through alignment steps ...
‘ Set Picnic Bias ‘ ‘ ALIGN NEXT 1
\ Kill Server || AueNBACK |
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Software update: Alignment GUI

« Semi-automatic alignment:

follows predefined procedure for alignment (18 steps for 6T)
“two clicks” system: click to mtegrate signal, click to move/cancel

a Reset BG = Take BG Use BG Start exposure = Stop exposure | Delay lines control = GDT control
Quit
FPA | FT | SERV ® 2D image ® |2D image|
rows cols (O cross section (O cross section
(16 l[16 \ Row # Row #
row off col off [0 | (o J
[s Jll20 \ cmin cmax cmin cmax
NReads o |16 | (o J[16 |
[10 ) O quadrant mode O quadrant mode
Number of frames o L
(a2 ) Q3 Q4 3 q4|
Frames per reset Q1 “ Q2 Q1 \‘ Q2
(21 \
image directory O power spectrum O focus mode
\/data/ ) O channel‘ o O future
Image Coadds:
(1 |
Number Backgrounds: SLAN SR
(100 \ STOP STOP
Files and saves per file:
[0 (100 \
Update DAQ OO+ &+ @&
Config Camera ‘ R 2 ‘ Hello ... I will guide you through alignment steps ...
Set Picnic Bias ‘ ALIGN NEXT ‘
Kill Server | ALIGN BACK |
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Configure Help
FRINGE 1 (B4/B1) FRINGE 2 (B1/B2) FRINGE 3 (B2/B3) FRINGE 4 (B3/B4)
TELs -] (] TELs ] (] TELs ] (] TELs -] (]
FRINGE SEARCH | Linear | ¢ | FRINGE SEARCH | Linear | ¢ | FRINGE SEARCH \ Linear ¢ \ FRINGE SEARCH \ Linear ¢ \
SPEED [um/s] [30.0] SPEED [um/s] [-10.0 SPEED [um/s] [30.0] SPEED [um/s] [30.0]
SPIRAL STEP 0 [mm][1.0 ’| SPIRAL STEP 0 [mm](1.0 | SPIRAL STEP 0 [mm](1.0 | SPIRAL STEP 0 [mm](1.0 |
PADDLE STEP [pm] (1.0 | PADDLE STEP [um] (5.0 | PADDLE STEP [um] (1.0 | PADDLE STEP [um] (1.0 |
| SETPARAMS || < H | | seETPARAMS | < || > | | sETPARAMS | < || > | | sETPARAMS | < || > |
AMP THR 373 cAc | AMP THR [266.761| caALC | AMP THR ([527.32d| caLc | AMP THR [153.94¢| caALc |
REF OFF [mm] [-0.1377862| REF OFF [mm] [0.21623789 REF OFF [mm] [-0.0391541] REF OFF [mm] [-0.0392974
FT OFF [mm] [0.064 ] FT OFF [mm] [0.004 ] FT OFF [mm] [-0.034 ] FT OFF [mm] [-0.034 ]
\ RESET TS \ RESET TS \ RESET TS . \ RESET [ T
| OFF c | W SEMI-LOCK s | | OFF c| W | OFF c| W
‘ Flux-vs-OPD < ‘
‘Amp—vs—OPD o} ‘
‘ Delay-vs-t < ‘
‘ Phi-vs-t < ‘ .
-05 : !
~10 100 200 300 400 500 100 200 300 400 500 800 100 200 300 400 500 600 100 200 300 400 500 600
LIVE DISPLAY | onN | SET ALL AMP Thr | | _kilsener | © © <+ &
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59820 (uv] r"":] \SPCED (umis] (100 ) SPEED (umis)  [100]  |SPEED (umsa 160  (sPeEDfuvs] (10 a'-_ SPED (ervel {100
m STE# O (men{10 | SPIRAL STEP 0 [mmio. 9,* ) SPRAL STEP 0 [mmi[ 2 | SPIRAL STEP O [mmi{10 | SPIRAL STEP 3 [moni[0 2 ISPRAL STEP ¢ 1-—-|-;{ =
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Software update: realtime code

New sweep mode
—  Purposeful back and forth scan of the fringe packet

—  Always keeps targets within scan range
« For faint targets for which coherencing mode fails

 Rudimentary predictive capabilities based on delay
history

ABCD wraparound (DA) code

— increased tracking stability
Tweaks to cophasing/coherencing parameters

Enhancements to spooler code

— Robust data saving in FITS format
—  Precise time stamping
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MIRC+CHAMP on-sky observations

MIRC-6T observing in H, CHAMP tracking in K
Instruments phased using CHAMP internal delays

Clock/data saving synchronization
—  Non-obvious choice of time stamping
—  Some delays remain...

Test results on YSO MWC 361 (H=5.5, K=4.7 )
—  ~b0 counts on CHAMP in all baselines, good SNR
—  Sweep mode kept MWC 361 in MIRC delay range

—  Coherencing requires more fringes/scan
 longer course PZTs
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MIRC + CHAMP: fringe stability

MIRC group delay
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MIRC+CHAMP: coherence time

CHAMP Fringetracker Test UT2010Aug13
Baseline S1E1
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Planned upgrades for 2012 — Hardware

 J band experiment, first tests for J band tracking

—  Contamination by metrology laser
Neutral density ~3-5 to reduce counts to 5 on CHAMP

Baffling/alignment may reduce by factor x10

Scattering on cart secondary

—  “test wedges” by Judit&Laszlo shown to
improve CLIMB from saturation to ~800 counts

Potentially use a notch filter on CHAMP

« New PZTs

—  Longer course= more fringes
—  Closed loop

« easier opd vs position
calibration

 Fix mystery crash
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Planned upgrades for 2012 - Software

« Realtime code:
—  Sweep mode: improve predictive abilities
—  Cophasing mode: Kalman filter, better noise de-biasing
—  Better integration with CHARA (common libraries)
—  Better headers for spooler data

—  Complete automatic alignment code
— Improve responsiveness (multi-threading)

—  Solve remaining communication issues between
realtime code and GUI

« User manual and documentation

&\,\g\TY Op
/ M 4 -
I @ vatoire — LESIA E: s
de Paris X/
1811

$» &

—(aeorgiaStateUniversity 7

€D Qbsavatolre




