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Problem 1-11

Calculate the number of photons in a 2.00 mJ light pulse at (a) 1.06 µm, (b) 537 nm, and (c)
266 nm.

Solution

The energy of one photon is

E = hν =
hc

λ
.

Part (a)

If λ = 1.06 µm, then

E =
(6.626× 10−34 J · �s)

(
299 792 458Zm

�s

)
1.06��HHµm× 1Zm

106��HHµm

≈ 1.87× 10−19 J.

The number of photons in a 2.00 mJ light pulse is then

n ≈
2.00��mJ× 1 AJ

1000��mJ

1.87× 10−19 AJ
photon

≈ 1.07× 1016 photons.

Part (b)

If λ = 537 nm, then

E =
(6.626× 10−34 J · �s)

(
299 792 458Zm

�s

)
537��XXnm× 1Zm

109��HHnm

≈ 3.70× 10−19 J.

The number of photons in a 2.00 mJ light pulse is then

n ≈
2.00��mJ× 1 AJ

1000��mJ

3.70× 10−19 AJ
photon

≈ 5.41× 1015 photons.

Part (c)

If λ = 266 nm, then

E =
(6.626× 10−34 J · �s)

(
299 792 458Zm

�s

)
266��XXnm× 1Zm

109��HHnm

≈ 7.47× 10−19 J.

The number of photons in a 2.00 mJ light pulse is then

n ≈
2.00��mJ× 1 AJ

1000��mJ

7.47× 10−19 AJ
photon

≈ 2.68× 1015 photons.
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