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Use teaching spectroscope to observe fluorescence.

Record spectrum with Olympus TG camera

Purchased ($100) from Mathais of Mikon (also Shannon Minerals)
https://www.shannonsminerals.com/shop/index.php/shannonsminerals/opl-teaching-spectroscope-1.html

OD of spectroscope 

is 0.975-0.980”

This would be ~ ID of 

the adapter, + 

0.005”?

Will have to remove 

OPL sticker if it 

interferes?~ 4” long

https://www.shannonsminerals.com/shop/index.php/shannonsminerals/opl-teaching-spectroscope-1.html


Camera with bayonet ring installed

Camera with bayonet ring removed

Outside of ring        

Inside of ring with bayonet

1.60”

1.60” = OD of adapter



Create adapter from PVC fitting epoxied to camera bayonet mount 

Camera: A-mode, Auto WB, 16M

Adjust exposure offset as necessary. 

The adapter should be centered and level on the bayonet ring.  I tried using a circular bubble level  

when doing the epoxy job but screwed up because the bubble level was ~ the same diameter as 
the PVC tube and wasn’t level on the tube.  As a result the spectroscope is tilted with respect to 
the camera.  The ID of the PVC coupler was machined out to the OD of the spectroscope.  The set 
screws hold the scope in place but also allow some alignment adjustment. Spectroscope was 
inserted all the way to the camera window.



Epoxy adapter tube to 

bayonet mount that came 

with camera, but which is 

removed to use ring light

Spectroscope

Olympus TG-3 camera

Zoom lens to maximum so 

spectrum fills field of view.  

Keep zoom setting the same 

for wavelength calibration 

and recording samples!



Compact Fluorescent Lamp Calibration Spectrum as a Function of Camera Zoom Level

1X 2X

4X 8X

Note: spectrum is not optimally aligned



Solar Spectrum with Fraunhofer Lines broken into RGB Channels
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Solar Spectrum with Fraunhofer Lines
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Compact Fluorescent Lamp Calibration Spectrum



Compact Fluorescent Cal Spectrum Broken Down into

Red-Green-Blue Channels
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Compact Fluorescent Cal Spectrum

R

G

B

Red channel saturated for strongest line

Green channel nearly saturated

Blue is OK



Press “Info” button on TG (repeatedly) until live histogram is displayed.

Used to optimize exposure

Slightly underexposed, not all 

levels used. Increase exposure 

compensation > -2

Some channels overexposed, 

255 max reached.  Dial back 

exposure compensation < +2

0 255

0 255



Fluorescent  Lamp Spectrum

https://commons.wikimedia.org/wiki/File:Fluorescent_lighting_spectrum_peaks_labelled.gif

https://commons.wikimedia.org/wiki/File:Fluorescent_lighting_spectrum_peaks_labelled.gif


Fluorescent  Lamp

https://commons.wikimedia.org/wiki/File:Fluorescent_lighting_spectrum_peaks_labelled.gif

https://commons.wikimedia.org/wiki/File:Fluorescent_lighting_spectrum_peaks_labelled.gif


Image-J/FIJI Download

https://imagej.nih.gov/ij/download.html

https://imagej.net/Fiji/Downloads

FIJI = Full Image-J Implementation

Includes all plugins-macros already 

installed .  They are not necessary 

for using the spectroscope, but do 

take up more memory.

https://imagej.nih.gov/ij/download.html
https://imagej.net/Fiji/Downloads


Open images in Image-J. Crop. With Box-tool/ Analyze/Plot Profile

Save profile

x x? x x x x x

X = calibration peaks Pixel #1 is the left most in the box not the image. Make sure the 

left edge of the box = the left edge of the image!



More/Set range: zooms in.  Cursor reads out x-position to manually find peak locations



Calibration Curve

y = mx + b

y = 0.0536346x + 416.2

It’s linear!

Grating spectroscopes 

are linear, prisms are 

not.



nmPixel 

#

Excel program does least squares refinement and delivers m and b 

y = mx + b

LINEST says it delivers m and 
b, but I only saw m?  I had to 

calculate b.



Image-J  also does curve fitting (least square straight line)

and returns m(b) and b(a)

Import file and 

change x 

(pixel#) or type 

in all values



Converted Calibration Spectrum

Use Excel program to apply calibration – conversion to nanometers



Bobcookite

Plasilite

Possibly use for field discrimination?  WiFi transfer to cell phone.



Natrozippeite



7 nm peak shift



Subtle differences between common species

12 nm shift between andersonite and plasite



Plasilte: Two specimens – two calibrations

Difference in peak 

intensities?  

I wasn’t paying 

attention to exposure 

levels so there could 

be saturation issues??



Bobcookite: Two specimens – two calibrations

Difference in peak 

intensities?



Subtle peak shifts depending on excitation wavelength?



Optics-
Fiber adapter

Laptop
software

Coupling
Fiber

UV-VIS USB4000
Spectrometer

405 nm
Laser Pointer

Comparison with Ocean Optics USB4000 Spectrometer

For macro samples (without microscope. i.e. bare fiber) LED flashlight was adequate 





Ocean Optics USB4000 with LED Flashlight Comparison with

OPL Pocket Spectroscope with Convoy C8

Difference in peak 

intensities?
?



Ocean Optics USB4000 with LED Flashlight Comparison with

OPL Pocket Spectroscope with Convoy C8

Difference in peak 

intensities?  515 nm 

peak consistently 

stronger with USB4000

?



Convoy C8 as a Function of Camera White Balance



266 nm excitation



Proof of Concept:

Can spectroscope be used on a microscope to examine small crystals?

• Leitz Ortholux 2 microscope with 

4X objective

• Spectroscope and camera in 

trinocular port – no transfer optics 

– same adapter as on 

macrostand – i.e. loose fit !

• 409 nm laser pointer (Convoy 

doesn’t have enough output!)

• “macro” bobcookite and micro 

plasilite (0.1 mm? cluster of 

crystals?)



Leitz microscope with 4X objective

Macro

bobcookite

Micro

plasilite

Very hard to hand hold laser pointer in FOV !!



Comments

I have a TG-3 (also a TG-5 at work).  The TG-5 has many more features 

including ability to store RAW images (may have greater dynamic 

range). Image-J will not open Olympus RAW.   TG-5 may have more 

control over shutter speeds allowing for longer exposures for weakly 

fluorescing samples (or shorter exposures for strong emitters).

It may be possible to couple the spectroscope/camera to a 

microscope with different adapter?  Order a separate bayonet ring 

from B&H?   There is also a bayonet to 40.5 mm thread adapter 

($19.95).



Spectragryph free(?) spectroscopy software.

Very comprehensive package!!



Spectragryph free spectroscopy software

These spectra were calibrated .csv files 

but it looks like it will also do the 

wavelength calibration from the CFL 

spectrum and also create databases!


