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Ghost Detector

Do you believe in the existence 

of ghosts? Well some of you may 

answer positively while some may 

just nod their heads showing sheer 

skepticism regarding the issue. 

Whatever may be the reactions; 

nobody just can't deny or ignore 

the responses delivered from the 

circuit explained in this article. 

Here we are discussing a super 

simple yet super sensitive 

paranormal activity sniffer circuit, 

which can be effectively and 

possibly used for detecting ghosts 

or similar supernatural existence 

within a range of 10 meters. The 

circuit incorporates an alarm at the 

output which sounds immediately 

on detecting a paranormal 

intrusion. The circuits ideally 

suited for areas that are prone to 

ghosts or likely of getting infested 

with similar Para-natural sneakers. 

Concept: 

It has been found through 

experiments by many researchers 

that paranormal occupancy is 

strongly accompanied by RF 

disturbances ranging from a few 

Hertz to many Kilohertz. These 

signals may be directly 

proportional to the hostile nature of 

the ghost. Zombies are found to be 

emitting the strongest signals and 

are therefore considered the most 

horrible among the lot. The circuit 

of a ghost detector discussed here 

is typically configured for 

capturing the above RF emissions 

from these creatures and 

transforming them into more 

human understandable electronic 

indications. 

 

Circuit Description: 

A single versatile LM324 is 

involved in the whole operation. 

The IC is a quad op-amp IC, 

meaning four op-amps in one 

package. Referring to the figure, 

the op-amps can be seen 

configured as hi gain non inverting 

amplifiers. All the op-amps are 

configured as high gain signal 

amplifiers. Tiny electromagnetic or 

RF disturbances which are 

typically found being generated 

during the presence of ghosts or 

paranormal activities are instantly 

picked up by the antenna of the 

circuit and are fed to the input of 

the first opamp stage at pin #9. 

The signals get instantly 

amplified and are transferred to the 



subsequent stages for further 

amplification and enhancement. 

The output of the last op-amp is 

connected to an opto-coupler. The 

opto-coupler is a homemade type, 

incorporating an LED and an LDR 

fixed such that their emitting and 

detecting surfaces are placed face 

to face inside a light proof 

enclosure. Here, the opto-coupler is 

used for sensing the LED 

illumination that may occur when a 

certain paranormal activity is 

sensed. The illumination produced 

over the LED is tracked by the 

LDR whose resistance falls with 

the LED light. The fall in the 

resistance of the LDR activates the 

connected transistor at the output, 

which in turn actuates a buzzer or a 

horn indicating a possible ghost 

intrusion. The whole system may 

be enclosed inside a plastic box 

with the antenna kept protruding 

out of the box. 
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Simple Smoke Detector 

This simple smoke detector is 

highly sensitive but inexpensive. It 

uses a Darlington-pair amplifier 

employing two npn transistors and 

an infrared photo-interrupter 

module as the sensor. The circuit 

gives audio-visual alarm whenever 

thick smoke is present in the 

environment. 

 

Fig. 1: Top and bottom views of 

the photo-interrupter module 

(H21A1) 

 

The photo-interrupter module 

(H21A1) consists of a gallium-

arsenide infrared LED coupled to a 

silicon phototransistor in a plastic 

housing. The slot (gap) between the 

infrared diode and the transistor 

(see Fig. 1) allows interruption of 

the signal with smoke, switching 

the module output from „on‟ to 

„off‟ state. 

The circuit of the smoke detector is 

shown in Fig. 2.When the smoke 

enters the gap, the IR rays falling 

on the phototransistor are 

obstructed. As a result, the 

phototransistor stops conducting  



Fig. 2: Schematic of the smoke 

detector. 

and the Darlington-pair transistors 

conduct to activate the buzzer and 

light up LED1. When the smoke in 

the gap is cleared, light from the IR  

LED falls on the phototransistor 

and it starts conducting. As a result, 

Darlington-pair transistors stop 

conducting and the buzzer and 

LED1 turn off. For maximum 

sensitivity, adjust presets VR1 and 

VR2. VR1 is used to control the 

sensitivity of the photo-interrupter 

module, while VR2 is used to 

control the sensitivity of 

Darlington-pair transistors. 
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Your Cellphone Could Be 

a Sonar Device 

Submarines have used sonar for 

decades. Bats and dolphins have 

used it for millions of years. And 

thanks to a little math, humans 

could soon be echo locating with 

their mobile phones. 

 

 

In signal processing a 

mathematical technique that is 

allows ordinary microphones to 

"see" the shape of a room by 

picking up ultrasonic pulses as they 

bounce off the walls. 

Microphone echolocation is harder 

than it sounds. Ambient noise in 

any room interferes with the 

sounds used to locate the walls, and 

the echoes sometimes bounce more 

than once. There is also the added 

challenge of figuring out which 

echoes are bouncing off which 

wall. 



 Bats have had millions of years to 

evolve specialized neural circuits to 

fine-tune their echolocation 

abilities. He added that humans can 

echolocate too, though not as 

precisely. (Some blind people have 

demonstrated this ability.) 

One reason echolocation is easier 

for bats and humans than it is for a 

computer is that bats and humans 

having skulls that filter the sound. 

Tracking where a sound originates 

is easier for humans because 

people's two ears hear slightly 

different things. This allows 

humans to pinpoint the origin of a 

sound. 

 

To enable echolocation in mobile 

devices, there is a math behind 

echolocation. It‟s possible to treat 

the echoes of sounds emitted by a 

speaker as sources, rather than as 

waves bouncing off of something 

it‟s kind of like what happens when 

you look into mirror: Your eyes see 

a reflection, but there's the illusion 

that there's another person who 

looks just like you standing at 

precisely the same distance from 

the mirror. 

Assume that each echo was a 

source, and created a kind of grid, 

called a matrix, of distances. Using 

some advanced math, it‟s possible 

to create an algorithm that could 

group the echoes in the correct way 

to deduce the shape of a room. 

First, it is experimented with an 

ordinary room, using a set of 

microphones and a laptop computer 

to test whether the algorithm 

worked. It did, and the next step 

was to test the program in the real 

world. 

The algorithm worked there too, 

showing that the echo location 

scheme could detect the room 

walls. 

"The innovation is in the way that 

they process the signal to calculate 

the shape of the room."  

 

Martin said that mobile 

phones could be used to locate 

people more precisely. One 

problem with getting anyone's 

precise location on the phone is 

that only certain frequencies 

penetrate building walls, so GPS 

signals are sometimes useless. 

http://www.technewsdaily.com/472-holy-bat-trick-biosonar-could-give-robots-night-vision.html
http://blog.laptopmag.com/how-to-buy-a-smart-phone-everything-you-need-to-know
http://blog.laptopmag.com/how-to-buy-a-smart-phone-everything-you-need-to-know


Moreover, GPS is not always 

precise if there's a lot of 

interference, it's not uncommon for 

a phone to say it can't locate you 

more precisely than within a half 

mile. Wi-Fi could work, but it 

depends on the existence of a local 

network. 

Echolocation partly solves that 

problem, because it can measure 

the distance from where a user is 

standing to the walls of an 

individual room, and send that 

more precise information totell the 

network exactly where that person 

is located. Instead of knowing 

where someone is within a 

cityblock, you'd be able to see that 

he or she is inside a room of a 

certain size or is surrounded by 

walls that give an intersection a 

certain shape. 

One other issue is the distance 

between two microphones on a 

mobile phone. Many mobile 

phones have two mikes the 

directional mike is used when it's 

pressed to your head while you're 

on a phone call, and the other is 

used for canceling out the ambient 

noise. 

 

The two microphones on a phone 

calculate the distance by 

triangulating measuring the small 

gap between when an echo reaches 

each microphone. The distance 

between the microphones is the 

base of a triangle, and the time 

difference between echoes' time of 

arrival tells you the length of the 

other two sides. 

But these two microphones usually 

aren't very far apart on phones, so 

calculating the distance to a source 

that's far away is harder to do. One 

solution, Martin said, might be to 

use people's tendency to walk with 

their phones in order to help 

echolocate walls more accurately. 

Since you can't make phones much 

bigger, it is simpler to have the 

phone take measurements from 

more than onespot as the user 

walks with it, so the base of the 

triangle is longer. 
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New Solar Cell Tech Generates 2 Electrons from 1 Photon

A material that splits particles of 

light into multiple packets of 

energy could ultimately lead to 

more efficient solar cells. 

 

The material, known as pentacene, 

when made into a thin coating on a 

prototype solar cell, can generate 

two excitons, or "packets of 

energy," for every photon of light 

hitting it. Traditional solar cells can 

produce only one electron 

per photon. 

 

 

The trick uses wavelengths of light 

that would normally be wasted. 

"All solar cells work best at one 

wavelength of light." All other 

wavelengths of light get wasted as 

heat. 

 

"Instead of trying to take those 

[high-energy] blue and green 

photons and convert them into one 

electron with a larger voltage, 

we're trying to convert them into 

two electrons with a smaller 

voltage." The pentacene is "very 

good at taking the photons and 

splitting them into two packets of 

energy," he said. 

Pentacene's properties including its 

exciton generating capabilities 

have been known since the 1960s, 

but practical uses for the material 

have thus far been hard to come by. 

In 2006, however, researchers at 

the National Renewable Energy 

Lab published research showing 

that 

http://www.technewsdaily.com/3501-trillion-frame-video-camera.html
http://jap.aip.org/resource/1/japiau/v100/i7/p074510_s1?isAuthorized=no


exploiting the double-exciton 

phenomenon with a related 

technique could increase the 

efficiency of solar panels by more 

than 43 percent above their 

theoretical limit. Those solar 

cells would convert a full 46 

percent of the light hitting them 

into electricity. 

If pentacene is 

implemented into current silicon 

cells likely as a coating or a film 

solar panels could see efficiencies 

of 30 or 31 percent.   

The best solar cells reach about 25 

percent efficiency. Solar cell 

makers are fighting to get every 

tenth of a percent. 
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Scientists Build Robot Bat 

Wing 

Robotic bat wings could aid in 

the design of novel flapping 

aircraft. Scientists built a robot that 

mimics the wing shape and 

motions of the lesser dog-faced 

fruit bat, a medium size bat from 

Southeast Asia whose 

aerodynamics have been analyzed 

in depth in past studies. 

"Bats are some of the most 

spectacular fliers out there," "Their 

wing structure is very different 

from what you find in birds and 

insects. An insect has one joint at 

the shoulder. A bird has three wing 

joints at the shoulder, elbow and 

wrist. Bats also have several joints 

within each of the fingers, 

providing up to 25 joints in the 

wing, all of which allow it to 

change the shape of the wing 

dramatically, for more 

maneuverability and fine control 

over flight." 

 

http://www.technewsdaily.com/16590-organic-solar-cell-evolution-algorithm.html
http://www.technewsdaily.com/16590-organic-solar-cell-evolution-algorithm.html


 

The eight-inch mechanical wing 

imitates bat anatomy with eight 

plastic bones matching proportions 

of the real bat. Three motors pull 

on tendon like cables, which in turn 

tug on its seven joints. The entire 

rig is covered by a flexible silicone 

rubber skin. 

 

“There's a lot of interest in bat 

wings when it comes to building 

micro air vehicles, toward building 

small flying robots that can be sent 

into places that are either too small 

or not safe for people.” There are 

lots of places one would want a 

slow and maneuverable camera. 

The robot is designed to flap in a 

wind tunnel while sensors record 

the aerodynamic forces generated 

by the moving wing. By measuring 

the power output of the servo 

motors, scientists can evaluate the 

energy required to execute wing 

movements. 

The robot does not completely 

match the complexity of a real bat's 

wing, which has 25 joints and 34 

different ways it can move. Still, 

the artificial wing allows to test 

flapping in a way never could with 

live animals. For instance, 

scientists cannot ask bats to flap 

wings eight times a second instead 

of nine. They don't really cooperate 

that way. 

Instead, the experiment has done 

with each aspect of the model. We 

can answer questions like, does 

increasing wing beat frequency 

improve lift and what's the 

energetic cost of doing that? 

Preliminary tests with the robot are 

already shedding light on how real 

bats fly. For instance analyze the 

aerodynamic effects of wing 

folding bats and some birds fold 

their wings back during the 

upstroke. Experiments with the 

robot wing showed that folding 

helps lift the animals. In flapping 

animals, positive lift results from 

the down stroke, but some of that 

lift is undone by the subsequent 

upstroke, which pushes air the 

other way. 

For instance, during tests, the joint 

used for the mechanical bat's elbow 

broke repeatedly the forces on the 

wing kept spreading the joint apart 

until it snapped. 



 

Bahlman eventually had to wrap 

steel cable around the joint to keep 

it together, a strong yet lightweight 

solution that resembles the 

ligaments around a real elbow. 

Similarly, the robot wing 

membrane often tore at its leading 

edge, prompting Bahlman to 

reinforce that spot with elastic 

threads. This solution resembled 

the tendon and muscle that 

reinforces leading edges in actual 

bat wings, underscoring the 

importance of those structures. 

"Building the robots taught us a lot 

about bats, about why they're built 

the way they are." "The first step 

involves varying the wing motion 

parameters to see how that affects 

flight performance," Bahlman said. 

"The next step is to start playing 

with the materials. We'd like to try 

different wing materials, different 

amounts of flexibility on the bones, 

looking to see if there are 

beneficial trade-offs in these 

material properties."  
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Wiry Solar Cells an 

Alternative to Silicon 

Tiny wires that behave like 

antennas could be used to make 

more efficient solar cells. The new 

cells reach efficiencies competitive 

with those made of silicon, and 

could offer a way to make 

photovoltaic cells with less 

material.  

  

Electrons can only move in one 

direction, so as they move toward 

the holes, they create current. Put a 

wire on each end of the cell, 

connect it to a load (say, a light 

bulb) and you have electricity.  

But silicon isn't the only material 

you could use. Indium phosphide, 

or InP, also generates current when 

exposed to light. The difference is 

that it responds to a slightly 

different part of the solar spectrum 

than silicon, and uses more of the 

energy of the incoming photons to 

make current. In other words, it‟s 

more efficient at converting 

http://www.livescience.com/7935-silicon-sight.html


 

sunlight to electricity. The problem 

is indium phosphide isn't all that 

good at absorbing light, at least not 

when it is in a flat sheet like 

silicon. So the scientists decided to 

make a cell with micrometer-long 

wires of indium phosphide that 

were each about 180 nanometers 

wide. Nanowire architectures have 

been tried before, but the 

efficiencies were only in the 3 to 5 

percent range. The new cell 

reached up to 13.8 percent, which 

is comparable to typical 

commercial photovoltaic cells. The 

scientists found that the efficiency 

of the cell depends on the length 

and diameter of the wires.  

 

Each wire is like a small standing 

tree, with the bottom part made of 

InP that is doped to give it an 

excess of positive charges, by 

adding occasional atoms of another 

element (in this case zinc). The 

middle section is undoped, while 

the top part is doped to give it an 

excess of negative charges. The 

wires are all surrounded by an 

insulator of silicon dioxide and 

topped with a layer of indium tin 

oxide, which is transparent. Silicon 

is a stiff material and many large 

sheets must be combined to make 

an effective light collector.. 

This kind of solar cell is more 

likely to be used in concentrated 

photovoltaic systems, that‟s where 

light is concentrated onto a small 

area in order to boost the amount of 

energy that hits the PV cell. The 

next step will be trying to boost the 

efficiency of the cell. 
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Ultrasonic Proximity 

Detector  

This ultrasonic proximity 

detector comprising independent, 

battery-powered transmitter and 

receiver sections makes use of a 

pair of matched ultrasonic Piezo 

ceramic transducers operating at 

around 40 kHz each. This circuit 

can be used in exhibitions to switch 

on prerecorded audio/video 

messages automatically when a 

visitor evincing interest in a 

product comes near an exhibited 

product.   

 

Fig. 1: Transmitter circuit 

 

Fig. 1 shows the 

transmitter circuit. It comprises 

CMOS timer IC 7555 (IC1) 

configured as an astable 

multivibrator, which may be tuned 

to the frequency of the ultrasonic 

Piezo ceramic transmitter‟s 

resonant frequency of around 40 

kHz using preset VR1. 

A complementary pair of 

transistors T1 and T2 is used for 

driving and buffering the 

transducer while it draws spikes of 

current from IC1 circuit to sustain 

oscillations and thereby avoids any 

damage. The receiver front-end 

(refer Fig. 2) is designed to provide 

a very high gain for the reflected 

faint ultrasonic frequency signals 

detected by the ultrasonic 

transducer. The amplifiers built 

around N1 and N2, respectively; 

provide AC voltage gain of around 

80 each. These two stages should 

have a high open-circuit gain, wide 

bandwidth and very low bias 

current apart from being capable of 

single-supply operation. Quad op-

amp LM324 is used here due to its 

low cost. For higher efficiency, you 

may use single op-amps such as 

CA3130 or CA3140. When a 

visitor pauses before a resistor R10 

is used to meet this requirement. 

The filter also helps to bypass brief 

bursts of ambient noise in the 

ultrasonic range. The third stage 

comprising N3 works as a 

comparator to provide a triggering 

pulse when a visitor stops by. This 

pulse can be used to trigger a timer 

or a monostable, whose output may 

then be used to switch on the 

audio/video message concerning 

the product for a predetermined 

period. When somebody comes in 

front of the ultrasonic Piezo 

ceramic transducer pair, the status 

LED (LED1) glows because of the 

signal reflected from the body of 

the visitor. The circuit can be 

assembled on any general-purpose 

PCB. The transmitter and the 



 

receiver should be aligned such 

that the transmitted ultrasonic 

signal is optimally received by the 

receiver after reflection. Fig. 3 

shows the pin configuration of 

transistors T1 and T2, while 

 

 

 
Fig. 2: Receiver circuit 

 

 

 
 

Fig. 3: Pin configurations of 

transistors BC327and BC337 

 

 

 
 

 

Fig. 4 shows installation of 

the ultrasonic Piezo ceramic 

transducer pair operating at around 

40 kHz. 
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