
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Product Catalog 
  

Put the power of 

spectroscopy on 

your desktop. 



Mini Pro: A Modular Platform for Spectroscopy on the Micron Scale 

 

A compact instrument designed for spectroscopy from 

the ground up.  Many techniques are available in one 

configurable system: Photoluminescence, Fluorescence, 

Raman, Reflectance Spectroscopy and 

Electroluminescence with wide variety of excitation 

sources available, from UV to IR.  

 

Point and Shoot System 
• Framed case with light-tight panelized  

design for easy modifications and integrated  

air-gapped electronics compartment.  

• Modular optical train with quick change, self-aligning 

optical components for easy setup. They are supplied as 

ready to use kits that can be changed in under 5 minutes. 

 

Select a basic optical kit with laser diode for a  

low-cost spectroscopy system that fits on your desk. 

Example:  

Dimensions:       Inches 16.5 L × 14 W × 21.5 H 
                        Centimeters 41.9 L × 35.6 W × 54.6 H 
Weight:              Pounds 42 

                      Kilograms 19 

Commercial LED 



Upgrade to Scanning for Spectral Mapping Capabilities 
 

• Computer controlled X-Y-Z motion 

stages.  

• Can rapidly scan a 5 x 5 mm area, and 

take spectra at every point, with up to 

a 0.2 micron resolution. 

•  Includes Klar Fit Software to quickly fit 

the spectral data at every point. 

•  Plot peak parameters, or functions of 

peak parameters to visualize the 

spatial distribution of the 

spectroscopic data across a sample. 

Stages 

 

Example: 

Example 

Specification Axis Value Units 

PI PiMag V-5221 X-Y   
PI P-725.4CD1 Z   
Maximum travel distance1 X-Y 5x5 mm 
 Z 400 µm 
Minimum step size X-Y 20 nm 
 Z 1.25 nm 
Repeatability X-Y 20 nm 
 Z 5 nm 
Flatness X-Y 0.5 µm 
Maximum total load X-Y 95 N 
 Z 20 N 
Velocity (max.) X_Y 250  mm/s 

Zn concentration changes the peak energy 

observed in CZT. Plotting peak energy shows 

the striations in the Zn content due to 

inhomogeneous mixing during crystal growth. 

 



Scan Time 

Confocal resolution 
The pinhole size determines the ability of the system to reject light from outside the sampled area. 

However, reducing the pinhole size also decreases the signal intensity. The user must determine the 

proper configuration for their experimental conditions. Some typical values are listed. 

Pinhole size (µm) Minimum spatial resolution* 

200 <5.5 µm 
105 <2.89 µm 
50 <1.38 µm 

*Resolutions assume an objective lens NA of 0.75 and a 60 mm focusing lens (standard). 

Scan area Step 
size 

Integration time 
(ms) 

Total number of 
spectra collected 

Estimated total scan time 

100x100 µm 500 nm 10 40,000 6 min 

  50 40,000 35 min 

500x500µm 500 nm 10 1,000,000 3 h 

  50 1,000,000 14 h 

 1 µm 10 250,000 45 min 

  50 250,000 3.5 h 

1x1 mm 1 µm 10 1,000,000 3 h 

  50 1,000,000 14 h 

 5 µm 10 40,000 7 min 

  50 40,000 35 min 

5x5 mm 5 µm 10 1,000,000 3 h 

  50 1,000,000 14 h 

 50 µm 10 10,000 2 min 

  50 10,000 9 min 

Scan times depend strongly on the total scanned 

area, number of spatial steps, integration time and 

additional overhead. The table below lists some 

typical examples for scanning without additional 

overhead. The figure displays the trends for various 

integration times. Inclusion of additional controls, 

such as controlling external equipment, will change 

scan times. The user must determine the proper 

conditions and parameters for their experimental 

needs. Klar instruments are capable of collecting and 

processing >30,000,000 spectra if the user configures 

them to do so. 



Klar Spec data acquisition software 

 

 

Klar Fit data Analysis Software 
Klar Fit is a powerful, versatile spectral peak-fitting and data presentation package. This software 

was specifically designed to handle the large datasets collected by our microscopes, where a map 

could consist of over a million spectra each composed of thousands of values. Utilizing the 

massively parallel computing capabilities of Graphical Processing Units (GPUs), this software is 

capable of processing and presenting the data within minutes. Plot peak parameters or functions 

of peak parameters and visualize the data in a variety of ways.  

 

Designed to collect spatially 

resolved spectral data. Main 

window has motion controls 

and displays the spectra being 

collected.  Camera window 

shows the sample and the laser 

spot. It is easy to export single 

point spectra and images. 

Mapping window allows you to 

easily set up a scan to collect a 

full spectrum at every point on 

the sample. Klar Spec has a 

choice of two focus assist 

routines so the sample stays in 

focus when scanning (requires Z 

stage). 



Wavelength Kits: 

 

 

 

 

 

 

  

Wavelength kits are supplied as ready-to-use modules that require minimal setup. Excitation wavelengths 

can be changed quickly without moving the sample, allowing the same area to be mapped with multiple 

excitations or techniques. We offer many wavelength kits with various excitation wavelengths. Additionally, 

custom kits are available. 

All wavelength 

kits come in their 

own box for easy 

storage. 



 

Suggested kits for various materials. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our systems can be configured to your needs. 



Diode Laser Kits (Class 3R)  
Each Basic kit includes: Class 3R laser Diode, 

Optics in quick change holders, LED and 

Spectrometer.  

 

 

 

 

 

 

 

 

Higher-Powered Lasers (Class 3B) 
Deluxe Optical kits use a 3B externally fiber coupled laser excitation source. These laser sources have 

more power and a greater range of wavelength choices, including UV and IR sources. External laser kits 

require an interlock system that includes door sensors and additional safety circuitry in back panel. 

 

 

 

 

975 nm PL  

Excitation source 975 nm laser, 30-100 mW 

Spectrometer Ocean Insight NIRQuest, 

980-1700 nm 
 

785 nm Raman  

Excitation source 785 nm laser, 30-140 mW 

Recommended  

Spectrometer 

Ocean Insight QE Pro,  

200-4000 cm-1 
 

532 nm Raman  

Excitation source 532 nm laser, 30-140 mW 

Spectrometer Ocean Insight QE Pro, 

200-4000 cm-1 
 

349 nm PL  

Excitation source 349 nm laser, 0-20 mW 

Spectrometer Ocean Insight Maya Pro, 

360-700 nm 

 

External Lasers are fiber coupled into the case and 

electrical controls plug directly into the instrument 

for ease of use. 

 

 

405 nm PL  

Excitation source 405 nm laser, 1-2 mW 

Spectrometer Ocean Insight Maya Pro,  

410-840 nm 

 

532 nm PL  

Excitation source 532 nm laser, 4-5 mW 

Spectrometer Ocean Insight Maya Pro, 

550-900 nm 

 

 

635 nm PL  

Excitation source 635 nm laser, 1-2 mW 

Spectrometer Ocean Insight Maya Pro, 

650-1080 nm 

 

Reflectivity kit 

Excitation source Broadband LED, 470-850 nm 

In-plane resolution 2.9 μm for a 50x, NA 0.75 

objective 

 



NUV Kit 
 

                    Components and Specs: 
 

 

Example Materials: GaN, Ga2O3, ZnO, Ce:YAG 
 

 

 

 

 

  

349 nm PL  

Excitation source 349 nm external fiber coupled 

laser, 0-20 mW 

Recommended 

Spectrometer 

Ocean Insight Maya Pro, 349-

788 nm 

Dichroic Edge Wavelength: 363 nm 

Tavg>90% for 367-1200 nm 

Long Pass Edge Wavelength: 357.8 nm 

Tavg>93% for 359.6-800.8 nm 

Top: Comparison of intensity of GaO 

bright emitter to typical ZnO 

emission. Note the log scale. 

Bottom: SEM image (left), map of 

3.27eV PL intensity (right) and 

Overlay (center) show that the 

bright defect emission is strongly 

correlated to the surface pits on 

Ga2O3.  



Violet Kit 
 

Components and Specs: 

 

Example Materials: InGaN alloys, Ce:YAG 
 

 

405 nm PL  

Excitation source 405 nm laser diode module, 

1-2 mW 

Recommended 

Spectrometer 

Ocean Insight Maya Pro,  

410-840 nm 

Dichroic Edge Wavelength: 414 nm 

Tavg>93% for 417.4-1200 nm 

Long Pass Edge Wavelength: 408 nm 

Tavg>93% for 410.3-913.5 nm 

PL Emission energy and intensity 
maps for a blue LED taken with 
405 nm excitation. The peak 
intensity shows a clear variation 
related to the patterned 
sapphire, but the peak energy 
does not show as much 
variation. The blue device 
displays a number of ‘hot spots’ 
in the emission intensity which 
are about 24-30% brighter than 
the rest of the die. 

 



Green Kit 
  Components and Specs 

 

Example Materials kit is used for: Ce:YAG, AlInP, CdZnTe 
 

  

532 nm PL  

Excitation source 532 nm laser diode module, 

4-5 mW 

Recommended 

Spectrometer 

Ocean Insight Maya Pro,  

550-900 nm 

Dichroic Edge Wavelength: 538.4 nm 

Tavg>93% for 541.6-1200 nm 

Long Pass Edge Wavelength: 536.4 nm 

Tavg>93% for 538.9-1200 nm 

Photoluminescence (PL) spectra and parameter map of AlInP on GaAs, an amber light-emitting diode (LED) 

material, taken with 532nm excitation. Top: Spectum at a particular point. Left: Light emission (1.6eV) from 

buffer layer. Right: Light emission (2.1eV) from active AlInP layer. Sample Courtesy of Kirsten Alberi. 

 



Red Kit 
 

       Components and Specs: 

Example Materials: Al2O3:Cr, CdZnTe, GaAs, InGaAs, 

GaAlAs, InP 
 

 

 

 

  

635 nm PL  

Excitation source 635 nm laser diode module, 

1-2 mW 

Recommended 

Spectrometer 

Ocean Insight Maya Pro,  

650-1080 nm 

Dichroic Edge Wavelength: 655.8 nm 

Tavg>93% for 658-1200 nm 

Long Pass Edge Wavelength: 655 nm 

Tavg>93% for 660-1200 nm 

False color PL map of the 1.34eV emission 

from a commercially available InP wafer. 

The spots show a decrease in intensity 

and an increase in peak energy, which 

correspond to dislocations in the crystal 

lattice. These dislocations are not visible 

with standard visual imaging techniques 

on the sample surface. 



IR Kit 
  

 

 

 

 

 

 

Components and Specs: 

980 nm PL  

Excitation source 975 nm External fiber pigtailed laser, 25-100mW 

Recommended 

Spectrometer 

Ocean Insight NIRQuest+ 

900-1700 nm 

Dichroic Edge Wavelength: 997 nm, Tavg>93% for 1007-1600 nm 

Long Pass Edge Wavelength: 993 nm, Tavg>93% for 998-1600 nm 

 

Example Materials: InP, AlInAs, GaInAsP and AlGaInAs alloys 

 

 

Commercially available IR LED 

(1200nm). Spectra taken through 

top epoxy coating. 

 

 



Green Raman 
 

 

 

 

 

 

 

 

 

 

Components and Specs: 
 

 

 

 

Example Materials: Polymers, TiO2, Silicon, etc. 

 

 

532 nm Raman  

Excitation source 532 nm external fiber coupled laser, 30-140 mW 

Recommended Spectrometer Ocean Insight QE Pro, 200-4000 cm-1 

Dichroic Edge Wavelength: 537.2 nm, Tavg > 93%: 538.9 – 824.8 nm 

Long Pass Edge Wavelength: 536.4 nm, Tavg>93%: 538.9-1200 nm 

The distribution of the different phases of TiO2 films after laser annealing can be mapped by 

looking at the intensity of the characteristic Rutile and Anatase Peaks.  



NIR Raman 
 

 

Components and Specs 

 

Example Materials: Silicon, Organic materials, Polymers, etc. 

 

 

 

785 nm Raman  

Excitation source 532 nm external fiber coupled laser, 30-140 mW 

Recommended Spectrometer Ocean Insight QE Pro, 200-4000 cm-1 

Dichroic Edge Wavelength: 537.2 nm, Tavg > 93%: 538.9 – 824.8 nm 

Long Pass Edge Wavelength: 536.4 nm, Tavg>93%: 538.9-1200 nm 

Intensity plot of the Silicon line of an 

integrated circuit in a commercially available 

LED. Spectra taken through epoxy that chip is 

imbedded in. 



Spectrometers & Spectral Resolution 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 

 

 

Klar microscopes can accommodate a variety of spectrometers depending on the needs 

of the user. Spectra in the range of 200-2500 nm are observable with proper choice of 

excitation and spectrometer. The user need not change spectrometers on changing 

excitations and can use any desired spectrometer with any excitation to meet 

experimental needs. Different spectrometers are optimized for different spectral ranges 

We use Ocean Insight spectrometers. 



Specs 
 

Spectrometer type Maya2000 Pro  

Spectral range1 349-788 nm 

 406-843 nm 

 557-912 nm 

 650-1082 nm 

   

Integration time 10-5000 ms 

Spectral resolution (typical) 0.18 nm 

Grating density 600-2400 grooves/mm 

   

Spectrometer type NIRQuest  

Spectral range1 900-1700 nm 

 900-2200 nm 

 900-2500 nm 

   

Integration time 10-12,000 ms 

Spectral resolution (typical) 3 nm 

Grating density 75-1000 grooves/mm 

   

Spectrometer type QE Pro  

Spectral range1 150-4000 cm-1 

   

Integration time 10-3,600,000 ms 

Spectral resolution (typical) 12-34 cm-1 

Grating density 600-2400 grooves/mm 

 

1. Specify choice(s) of spectrometer at order time. Additional spectrometers are available as 

upgrades. Custom options are available on request. 

 

 

 



System Optics 
Beamsplitters 
Each beamsplitters module works over a range of wavelengths.  The same module can be used for 

several wavelength kits. Typical beamsplitters are unpolarized and have a 50-50 split ratio. Custom 

splitting ratios and polarization options are available.  

Plates: 

 

 

 

 

 

 

 

 

Signal Fiber Modules 
 

 

Beamsplitters are installed in the carrier for 

maximum convenience. These have the best 

chromatic performance for clear visual 

inspection and broadband imaging. 

Three different ranges available:  

UV, VIS, and IR 

 

Pre-aligned modules focus the signal emitted from 

the sample into a fiber optic cable that attaches to 

the spectrometer. These modules are designed to 

be as broad band as possible. However, certain 

Kits, such as the IR, require changing this module. 

The range is generally matched to the 

spectrometer, rather than the excitation source. 

The modules are easy to change, thanks to guide 

rod placement and sets screws. The knobs allow 

fine adjustment and easy focusing to maximize the 

signal alignment with minimal time. Additional 

filters can be installed on the base of the module.  

For maximum experimental flexibility, longer 

guide rods are also available.  This allows you to 

raise the module to add even more optical 

components. 



Add Additional Experimental Control Knobs 
Often spectroscopy is measured as a function of another variable, such as pressure, temperature, 

voltage, etc. Klar instruments were designed for maximum flexibility to allow a user to access other 

common additional experimental control knobs, such as adding temperature, pressure, and electrical 

control. 

 

User configurable I/O 
The user configurable I/O enables the user to add arbitrary variables to their map data besides spatial 

and spectral information. An example use case would be controlling the voltage applied to a device for 

electroluminescent measurements. The additional information can be plotted along with any other 

desired variable or values. 

 

Analog Output   

Output voltage range -10 to +10* V 
Maximum output current ±5 mA 
DAC resolution 141 bit 
Slew rate 3 V/µs 
Output impedance 0.2 Ω 

   *User configurable within this range. 

   1. Other options available. Contact Klar for assistance. 

 

Due to power limitations, Klar recommends that the analog output voltage be used to control an 

external circuit instead of powering the circuit directly. 

If you need additional I/O channels over the standard configuration, contact Klar for 

assistance. 

 

User configurable hardware 
Klar microscopes include the ability to use the Thorlabs® cage rod system in numerous places on the 

microscope. These user-upgradable features are designed to allow you to quickly and easily create the 

configuration you want and adapt the microscope to your needs. Example applications would be 

including polarization analysis or coupling a free-space laser into the instrument.  However, the addition 

of user-provided equipment modifies the warranty.  Be sure to examine that modification will not cause 

damage to the microscope or other equipment before proceeding. 

 



Sample Temperature Control 
 

 

Other Kits 
ND Filter Kit 
 

• Our System is compatible with some Instec 

Temperature Stages, such as the TP102SG/V 

• Temp Control from 100C to -40C on stage 

shown in picture.  

• 7.3 mm sample working distance 

• Mounting bracket allows Temp stage to be 

easily attached to the main sample platform 

• Feed thru side panel allows cooling water 

hoses to come out of the microscope while 

still being able to close the doors 

• Compatible with point and shoot only. Ability 

to combine temperature with a scanning 

system coming soon. 

 

A variety of ND filters are available in two sizes: Small filter carrier size and larger long pass filter size. 

Small ones are useful for reducing the power of the laser.  Large ones replace the long pass filter to 

reduce the signal when the spectrometer is saturating, which can occur with an extremely bright 

emitter. 


