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Surface Plasmon Resonance Test Apparatus

Abstract/Introduction

NIU's Electrical Engineering course, Biomedical 

Sensor Engineering (ELE 421), requires a 

device to help students understand the SPR 

effect. This effect is found when graphing the 

angle of incidence versus light intensity. The 

SPR angle is the angle of minimum intensity. 

The designed unit fixes this sample at the 

intersection point of a laser emitter and its 

respective receiver circuit to detect the intensity 

of reflected light.

Project Requirements:

• P-polarized light

• Maximized angular range

• Modularity

• Portable (liftable by 1 person)

• Cheaper than standard SPR devices (below)

Methods and Materials

Using stepper motors, two trolleys are 

programmed to move along a semicircular rail 

and take measurements of the SPR curve

Laser trolley: 3D printed (SLA) with replaceable 

laser pointer and interchangeable lens

Receiver trolley: Replaceable circuit board and 

adjustable height

Additional items: Installable prism, separate 

power supply, and Arduino

Results

Angle of incidence range: 180°-21.4°
Device weight: ~25 LBF

Adjustability: Wide X, Y, angle positioning

Approximate cost (excluding work time): $1,500

Resultant plot (angle vs intensity):

Appearance

Conclusion

The Apparatus discussed is greatly cheaper 

than the marketed variants of SPR 

measurement devices. The device will 

efficiently be used for teaching students about 

the SPR phenomenon. It can also be helpful for 

future experimentation within the college.
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Figure 1: A SPR measurement device 

by NANOSPR ($15,100) 1

Figure 2: The VASE 

Ellipsometer (>$20,000) 2

Figure 4: A representation of the device's output graph and reflection 

off a sample (a non-diffracted setup) 3

Figure 3: A 3D model of the designed device
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