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Problem 1-14

The power output of a laser is measured in units of watts (W), where one watt is equal to one
joule per second. (1 W = 1 J · s−1) What is the number of photons emitted per second by a
1.00 mW nitrogen laser? The wavelength emitted by a nitrogen laser is 337 nm.

Solution

The energy of one photon from this laser is given by

E = hν =
hc

λ
≈

(6.626× 10−34 J · As)
(
299 792 458�Zm

Cs

)
337��nm× 1�Zm

109��nm

≈ 5.89× 10−19 J.

The number of photons emitted per second is then

ṅ ≈
1.00���mW× 1ZZW

1000���mW
×

1 �AJs
1ZZW

5.89× 10−19 �AJ
photon

≈ 1.70× 1015
photons
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