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APPOL WEST PIER

MULTIPOL



AN ALTERNATIVE TO DICHROIC COLOR SEPARATION 
FOR THE MEASUREMENT OF DELTA THETA

WHAT IS MULTIPOL?

• Ultralow Resolution Spectropolarimeter  R~ 5   62A/Pixel 

• Very High Efficiency  ~ 50-60% net of grating and camera 

• Full VIS Spectrum to 425-750nm (waveplate limits) 

• Direct imaging (slitless) spectroscopy with field rotation to 
manage starfield conflicts 

• Long duration exposures using on axis guiding 

• A work in progress!
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IMPLEMENTATION



3500 A

11.2 Mag, 240 sec

seeing disk

Bin X3, 1.5 arc sec/pixel,  62.5*3 Ang/Pixel

UNFILTERED SPECTRUM 
REQUIRES EXCELLENT SAVART ALIGNMENT FOR EXTRACTION 

AND SPECTROPOLARIMETRIC REDUCTION

MULTIPOL FIRST LIGHT



Bin X3, 1.5 arc sec/pixel,  62.5*3 Ang/Pixel

UNFILTERED SPECTRUM 
REQUIRES EXCELLENT SAVART ALIGNMENT FOR EXTRACTION 

AND SPECTROPOLARIMETRIC REDUCTION
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7.9 Mag, 5sec 
V Filter

1800 A

Johnson V Band FILTERED SPECTRUM 
BLOBBY STARS ALLOW STANDARD PHOTOMETRIC EXTRACTION 

 AND POLARIMETRIC REDUCTION 

MULTIPOL FIRST LIGHT



6.8 Mag, 2sec  
HA Filter

1100 A

Effective resolution    R~5

8.5 nm Ha FILTER 
 SHOWS EFFECTIVE SIZE OF STAR IMAGE 

Could be reduced by moving grating or adding focal reducer

MULTIPOL FIRST LIGHT

1100 A



BANDPASS FILTERS CREATE DISTINCT STAR IMAGES 
and very easy polarimetry…



480nm and 670 nm 
Band Centers 

70 & 60 nm Bandwidths

480nm and 700 nm 
Band Centers 

80nm &170nm Bandwidths

HOW ABOUT HAVING TWO BANDS IN THE SAME IMAGE? 
USING OFF THE SHELF LIGHT POLLUTION FILTERS



480nm and 670 nm 
Band Centers 

70 & 60 nm Bandwidths

480nm and 700 nm 
Band Centers 

80nm &170nm Bandwidths

HOW ABOUT HAVING TWO BANDS IN THE SAME IMAGE? 
THAT FALL PERFECTLY INTO THE RANGE OF THE WAVEPLATE



Astronomik CLS vs JC Bands and Waveplate Limits



SIMULATED FILTER IMAGE
MULTIPOL WITH DUAL BAND FILTER



MULTIPOL EVOLUTION



MULTIPOL EVOLUTION

BROADBAND 
SPECTROPOLARIMETRY

Potential Three Color Data 
Complex Alignment and Reduction
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MULTIPOL EVOLUTION

DUAL BAND 
SPECTRO- 

PHOTO-POLARIMETRY
Two Color Data 
Easy Alignment and Reduction 
3x reduction in sky background!
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MULTIPOL EVOLUTION

BROADBAND 
SPECTROPOLARIMETRY

Potential Three Color Data 
Complex Alignment and Reduction

DUAL BAND 
SPECTRO- 

PHOTO-POLARIMETRY
Two Color Data 
Easy Alignment and Reduction 
3x reduction in sky background!

NOW

MAYBE LATER



PROPOSED 2019 APPOL OPERATION 
3 BAND (460-680-800) POLARIMETRY 

WITH 2 BAND (L&I’) PHOTOMETRY 

USING 2,4 OR 8 MINUTE CADENCE AS REQUIRED

IPOLMULTIPOL SPP



PROPOSED 2019 APPOL OPERATION 
3 BAND (460-680-800) POLARIMETRY 

WITH 2 BAND (L&I’) PHOTOMETRY 

USING 2,4 OR 8 MINUTE CADENCE AS REQUIRED

IS THERE ANYTHING YOU WANT TO OBSERVE?



THANK YOU.


