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Measuring the wavelength of light with a metal ruler

Makoto SATO

An surprisingly easy method of measuring the wavelength of light based on diffraction from the indentations of a metal
ruler, that has been reported in an article of the OSA magazine, is discussed with results and error estimation. This method

is suitable for a student experiment in optics.
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Fig. 1 Close-up of a steel ruler.
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Fig. 2 Geometry of the diffraction pattern from the
indentations of the ruler. Lower diagram illustrates
of the optical path difference.

L. ik L 27 U — v LRI O Ex,
LRIV —HBAF LI ENDS AT Y —
FCOBBELZFHAITHZ L TELNS.

7yn=tan'1 (xa/ L) (2)

BT YEALE DO ROE, EHROMIRETL ——
KEEESEEZLEDRAZ U —r O E N
H. Flo, AF—I)VHEHEHOMERAO 1T 0 XROEPT
KDL E X HIRAUZ L VR ES.

0 = (1/2) tan'(xo / L) (3)

O WIS LI OBIT S 2D T, 7,=20 DBIR
Thon. A7V —r ETHERLADVHRTHLD
CHBIHRTE D,

3. A%

HERZX 32T, KP4 SRR H O He-
Nel —H—%Z M, HHOKEEHEETL-OICE
SV F a2 — TR EFED T ARESRE AW X
F— )VEERI BB ART T HLEND AT U —
F CTOFREZIRE X F5mT, KEOEAEIImmEE T
HDH., RANGETHD LIZEEBREZR 7Y —|Z
A, nE AR L. BTSN As7 ) —v |k
WZEREICW S L Y ICATF— VEHERZHET-HEOL
FOBEXZHENTVIREEDO FICHEATLHIET
FEE L=, EHORIME T OERA O bIRERD ik
T L., M4lZ L —VF—NERICAF LT

485

(2006)

Ceiling

Steel measure

Steel ruler
'

He-Ne laser

Level
meter

Adjusting spacers
(a flexible tube filled with yvater)

Weight

~5m

Fig. 3 Diagram of the experimental setup.
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Fig. 4 Set-up of the He-Ne laser and the steel
ruler.

Fig. 5 Screen (steel measure) and the diffraction
pattern of the light.
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Fig. 6 Reading the position of diffraction pattern.
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Fig. 7 The wavelength obtained from series of the diffraction spots data.

2000 i
0 L L L L
0 5 10 15 20 25
Order n
5000 \ \
Scale pitch:0.5mm
4000 - 7
0=1.83 deg
3000 - B
g 2000 - :
E
1000 |- A4=630.6£3.8 nm 8
0 2 4 6 8 10
Order n
10000
Incorrect laser level
8000 ]
_ 6000 - Scalepitch: 1.0 mm |
E
< 4000 | ]
2
2000 | (A= 624.7£1.0 nm) 1
0 L L
0 5 10 15

Order n

Fig. 8 A result obtained with the incorrect set-up
where the level of laser light is a bit tilted (-3cm
for Sm).
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Fig. 9 Geometry of the diffraction pattern when the
screen or the laser light is tilted
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