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 Photogate
  ZC0016
Measuring range:      

0~∞s
Resolution: 

0.01ms
Status:

When output is low-level, LED light on and the circuit is closed.

When output is high-level, LED light off and it is short circuit.

Notes:

 [image: image2.jpg]


 

Open the side switch and connect the Photogate to computer by USB cable.
Connect sensor to related device and set the measuring physical quantities in the software. The sensor can be used.

Photogate A can be used individually but Photogate B must be used with Photogate A.
When using two sensors, be clear with two sensors and do not mix Photogate A and B.
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ZC0016 Photogate measures the time of light blocking and hence calculate the speed, acceleration, momentum, kinetic, cycle and other common physical quantities of dynamic.
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Data cable (USB interface)

Data logger
Computer installed with SWR iLab v8.0 and above.
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   1. Connect the sensor to computer by USB cable.
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   2. Open the SWR iLab v8.0. Select datalogger: Easy in setup.
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 to create new experimental template.    
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Device status:

The icon [image: image11.jpg]


 shows blue. It means that the sensor has been recognized by the software.

Photogate setting:

Click the[image: image12.png]


button to set the Photogate according to the experimental requirement.

Rapid experiment:
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button. The system will automatically create the experimental template.

Start:    

Click the [image: image14.png]


button. The system will start collecting data.

Stop:

Click the [image: image15.png]


button to stop data acquisition.

Zone select:

Click the [image: image16.jpg]


button to select the data area needs to be analyzed. 
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Refer to instruction manual. Set up the experimental apparatus.

Mount Photogate A on the bottom of demonstrator panel. Mount Photogate B at 3 to 4 cm away from Photogate A at the same side (mount Photogate A at 1cm and B at 3cm).

Connect sensor A and B using banana plug cable. Use data cable to connect Photogate A and computer.

Open SWR iLab. Click ‘Photogate setup’ and select ‘ simple pendulum’ ‘independent measuring’. Set measured physical parameter to ‘velocity’ and ‘kinetic energy’. Select ‘velocity’ or ‘kinetic energy’ as trigger by Photogate (or titration). Tick ‘multiple Photogate time synchronization of data ’. 

Click ‘Function edit’ to edit the parameter—height h1 and click ‘add’ (same for h2).

Select ‘formula’ in ‘Type’ and edit gravitational potential energy—Ep1=0.147*9.80*h1.

Click ‘add’ (same for Ep2)

Select ‘formula’ in ‘Type’ and edit mechanical energy—W1=Ek1*Ep1.

Click ‘add’ (same for W2)

Select ‘formula’ in ‘Type’ and edit error (insert % as unit)—A=ABS(W1-W2)/W2*100.

Click ‘add’ (same for W2)

Click ‘New page’ and select the folder on the top right corner.

Set proper experiment time and acquisition interval such as 1min, 100ms. Place the pendulum parallel to the panel and pull it up to ‘15’ or even higher. Click ‘start’ and release the pendulum.

Click ‘stop’ after the pendulum swings few times.

Calculate the average error by using experimental results to verify the conclusion.
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Assembly figure: lower one is sensor A and upper one 
	[image: image19.png]



Explore the freely-falling body motion

Explore the uniform accelerated motion
Explore the centripetal force
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Refer to the instruction manual of experimental cases. Set up this experimental apparatus.

Open SWR iLab v8.0. Set the Photogate A and create velocity-time coordinate.
Set the experimental time to 30s and acquisition interval to 5ms.
Click the ‘Start’ button and release the fence board 1cm away from the Photogate.
When the fence board passing through the Photogate completely, click the ‘Stop’ button. Make line fitting of the velocity-time curve. The coefficient of the fitting line is the acceleration of gravity, as shown in Fig.1
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Fig.1

is sensor B

Experimental result: Error is less than 3% which is acceptable.

	[image: image22.png]



This sensor needs no calibration or demarcation.
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ZC0016 photogate is a digital switch sensor which equipped with infrared transmitter and infrared receiver at both sides. Normally, the infrared transmitter sends infrared beam to the receiver consistently. When the infrared receiver receives optical signal, it converts optical single into electrical signal. If the infrared receiver receives the light beam, the photogate will be low level (open situation). If the infrared beam is blocked off, the infrared receiver will not able to receive the beam so that the photogate will be high (closing situation).

Photogate A can be used independently but Photogate B must be used with Photogate A by banana plug cable, such as the experiment verifying the conservation of mechanical energy. It needs to fix the Photogate A and Photogate B on experimental device and connect to relative device to do experiment.

The connection of Photogate A and Photogate B:






Product specification:
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