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The GoSpectro spectrometer is a smartphone 
accessory available from AlphaNov, consisting of 
a tube that attaches over the camera lens. The 
user is able to visualize transmission spectra 
using the phone’s camera and an external light 
source. An optical filter can be held in front of 
the opening while pointing it at the light source 
(white light shining on a piece of white paper, or 
sunlight), and the passed light can be displayed 
either directly in the camera app (top, showing 
the same “Bad” 635 LP from the first column) or 
through the GoSpectro app that also displays 
and measures the light intensity on a plot 
(screengrab shown to the left, same dichroic). 

Conclusion:  
Manufacturing specifications and practices can result in different properties for 
filters that are nominally the same.  Filters appropriate for one application will 
not necessarily be optimal for other applications, and the end user must be 
aware of what their system is equipped with.  Acquiring the actual spectral 
properties of the filters in use is an important part of system optimization. 
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A filter set that includes a single longpass dichroic with 50% transmission of the target 
wavelengths required a 65 volt increase to achieve the same MFI of the negative bead, 
and reduced the stain index from 338 to 209 (not shown).  Use of multiple longpass 
dichroics that transmit light in the spectral region being measured reduced the staining 
index for that channel to less than 1/5 that achieved with optimal dichroics (as shown 
above), in this case requiring an increase of 180V to achieve the same MFI for the 
negative population, and resulting in a lack of separation of negative and dimly stained 
particles that could be distinctly separated with optimal filters. 
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When optical filters and mirrors are labeled, 
the value is based on the 50% transmission of 
signal, but does not specify the exact 
properties of the filter. The 3 bottom patterns 
in the image to the left are all “685LP” but have 
very different spectral properties below that 
wavelength. Improper selection of your optical 
components can have a detrimental impact on 
your data. Without the actual transmission 
curves or an associated lot number to request 
the information from the manufacturer, two 
methods of testing filters for undesirable 
transmission are presented here. 

Method 1 

Little or no transmission of light 
below filter threshold, maximal 
signal reaches the desired detector 

Significant transmission of light 
below the threshold, reduced signal 
reaches desired detector 

If any of the longpass dichroics on the violet detector 
array transmit significant signal in the 425/20 spectral 
band (BV421), the sensitivity of measurements in that 
region of the spectrum will be reduced.  Multipeak 
beads can be used to determine if any light in the test 
region is passing through the dichroic. 

2b.  Testing longpass filter-unwanted transmission: If the longpass filter being tested does transmit 
in the region of interest (“bad” filter), there will be separation of the bright and dim peaks, and an 
estimate of the lost signal can be made (in this case roughly 20%, if 100% signal was set to 100k) 

1.  Set maximum signal for spectral band of interest:  Place the bandpass filter for the spectral region to 
characterize in front of the first detector (Violet-A). Leave the longpass filter empty. The voltage can be 
set to provide a maximum value (100% signal) for the bright bead in the test channel (Violet-425/20). 

The intensity of the light source can make even 
low transmission readily apparent, which may 
not be noticeable in flow data (shown are the 
camera image of the filter transmission; the 
“analysis” mode of the recorded transmission 
using the GoSpectro App; and the manufacturers 
transmission data for the same 670LP dichroic). 

2a.  Testing longpass filter-no transmission: Place the longpass filter to test in front of Violet-A.  If 
there is no transmission in the region of interest (“good” filter), no light should get through and the 
bright and dim bead should be equal in detector A. Maximum signal in that region of the spectrum 
will be reflected to the next detector. 

Results 

“Good” filter “Bad” filter 

Using a different laser line from the one for the channel being 
tested, a different detector (in this case, APC which shows all 8 
peaks) can be used to identify bright and dim populations which will 
not be affected by changing filters during testing as described below. 
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