


STRATEGIC SPECTROMETER SELECTION: DETECTORS,
SENSITIVITY, RESOLUTION, AND PRICE CONSIDERATIONS

INTRODUCTION:

DETECTOR TECHNOLOGY:

SENSITIVITY:

Choosing the ideal spectrometer for 
your application involves a meticulous 
evaluation of critical factors, with a 
keen focus on detectors, sensitivity, 
resolution, and price. This guide will 
delve into the considerations 
surrounding CCD and CMOS detectors, 
while also exploring the intricacies of 
sensitivity and the impact of resolution 
parameters such as slit width and 
diffraction grating lines per mm.

C  CD vs. CMOSCCD (Charge-
Coupled Device):

     CMOS (Complementary Metal-
Oxide-Semiconductor):

CCD detectors, renowned for high 
sensitivity and low noise, excel in 
applications demanding precision. Their 
ability to capture weak signals across a 
broad wavelength range makes them 
suitable for scientific research, 
environmental monitoring, and 
scenarios where signal integrity is 
paramount.

CMOS detectors, characterized by cost 
effectiveness and versatility, have evolved 
to offer competitive performance. While 
historically featuring slightly lower 
sensitivity than CCDs, modern CMOS 
detectors are well-suited for applications 
with dynamic measurement requirements, 
thanks to faster readout speeds and cost 
efficient design.

Thunder Optics utilizes advanced CCD 
and CMOS (1D and 2D) detector 
technologies in the manufacturing of its 
spectrometers. For linear detectors, we 
exclusively use Hamamatsu detectors 
ensuring high performance and precision.

Evaluate the quantum efficiency, noise 
characteristics, and dynamic range of CCD 
and CMOS detectors. Consider the 
minimum detectable signal and the 
signal-to-noise ratio, aligning the 
spectrometer's sensitivity with the specific 
requirements of your experiments or 
measurements.
The linear back-illuminated S16011 CCD 
and S11639 CMOS from Hamamatsu are 
the most sensitive detectors used by 
Thunder Optics, followed by the Sony IMX 
2D monochrome detector, and then the color 
version.
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Nano-Spectrometer





Specifications
Detector Type

Mini - 
Spectrometer

C - 
Spectrometer

M -
Spectrometer

O - 
Spectrometer

Sensitivity
Stray Light

2D CMOS
*
*

400-850
No
No
100
1000

8
No

80 x 36 x 105
190

Sony - 2D CMOS
**
**

360-885
No
Yes

50, 100 
1000

8
No

80 x 45 x 125
300

Sony - 2D CMOS
***
**

360-885
No
Yes

50, 100 
1000

8
No

80 x 45 x 125
300

Hamamtsu S11639
*****
*****

200-1100 (a)
Yes
Yes

10, 25, 50, 100 (a)
300, 600, 1200, 1800, 2400 (a) 

16
Yes

102x 72 x 34
350

Range (nm)
Order Sorting Filter
SMA Connector
Slit (µm)
Grating (l / mm) 
Signal (bit)
I / O Ports
Dimension (mm x mm x mm) 
Weight (gr)
Applications
Raman   Spectroscopy
Irradiance - colorimetry - CEI
PhotoLuminsecence (PL)
Gemmology
Reflectance Spectroscopy 
(FORS)
Environmental Science
Food & Agriculture industry
Chemical processes
Forensic analysis
Abosorbance - Transmittance
Education

Spectroscopy Kit

Price

n/a
n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a
*

*****

Starter

*

n/a
n/a
**

***

**

**
*
*
*

***
*****

Guru C Guru M
Gemo M

**

n/a
n/a

****
****

***

**
**
**
*

***
*****

**

*****
***** (a)
*****
*****

*****

*****
*****
*****
*****
*****
*****

GemoPro
Pro

Pro UV

***

4www.thunderoptics.fr sales@thunderoptics.fr

(a) : Please specify when placing the order


