COMMENTS ON PAGE 1

Are the diffraction grating lines just scratches or a special material?

Diffraction

What would the lines be etched with?
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What happens to the light if it hits the line that has been etched and not the gap / mirror?
The diffraction grating

A diffraction grating is Does all light travel in random directions?

What are diffraction gratings made from? Can material affect the amount of diffraction?

typically have t ' (Ciaran O’Shea)

light i i '

is akin to sound pa:

from the grating’s slits is extr Which type of light works best?

What does monochromatic mean?
will take).

Do you only get this effect with monochromatic light?
about 500 lines per mm,

all parallel and equidistant What happens when it is not at normal incidence?

‘ “N“““ = What happens when it is not at normal incidence?
o

How could we investigate the diffraction of non-visible light? (Ciaran O’Shea)

VA gap
glass etched line

. . . ) Is there one principal maxima? Or is the whole thing a principal maxima?
Note that usually lines on a diffractiorn grat

When a parallel beam of méhockfom Does the position of the slits alter how the diffraction appears?

diffraction grating at normaliricidence, the light be
up beyond the grating into a number of transmi
which can go on to form images call MCipa

is due to the superpositi e diffracted light wave
from each of the slits in the gratin ich leads to their
interfering destructvely everywhere beyond the grating except
in certain specific directions; in only these directions do they
reinforce each other to give a light beam. One of the directions
in which light is transmitted is the normal direction (i.e. the
same direction as the incident beam), because here the path
differences for pairs of slits at equal distance from the centre
of the beam are zero, and so these will constructively interfere.

So does all light travel in all directions?
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pattern on screen

laser diffraction gratin 3rd 0_
The transmitted beams are conventionally given an order

number n o m the central ‘zero order’ beam, and
the angle of diffraction 6, is also measured roun
order beam to each transmitted beam. This angle increa;
(i.e. the beam spots are more spaced out on the screen) as the
line spacing of the diffraction grating is de or equiva-
lently as the wavelength of the i is increased.
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In general, if X is the wavelength of the light transmitt

S the number of
d.=lines per inch are

since d = %, where N is

lines per metre (lines/mm and even 1
also common in laboratories), a
the number of lines per metre,

sinf,, = NnA.

We can derive the diffraction grating equation by consid-
ering two light rays which are diffracted from adjacent slits.
In order to interfere constructively, these diffracted rays must
be in phase with each other, meaning that the path difference
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Are the 3rd order onwards less powerful?

Where would you measure the pattern on the screen? If it’s hitting the wall at an angle it
will spread out instead of being a dot surely?

If you move the laser to change the angle of incidence, do the orders move?

Are there always only 3 orders or does this change dependent on the light?

Are there infinitely many orders?

What is the principal maxima measured in?

What colour of monochromatic light is strongest for this?

Can you fire more than one coloured laser at two points and overlap the orders?

Is there more than 2nd orders?

Why is the spacing of grating given as a number of lines per metre rather than in total?

Do we need to learn these formulae?
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between their path lengths must be a whole number of wave- COMMENTS ON PAGE 3

lengths of the light nA:

— Does the colour of light affect the angle theta_ n? (Ciaran O’Shea)
d
Does a diffraction grating mirror increase the intensity of the light than you would otherwise
see?
cent slits is in phase, the light from each sht is in p What is the measurement?

In a spectrometer does one atom only produce wavelengths to produce the spectrum due to

provided the number of slits is large, completely destructive electrons moving shells? If so does this change in combustion compared to in fusion?

interference is produced at other angles, so diffraction grati

When a spectrometer identifies the element, what if there is more than one element present?
Are there lots of spectra in this case?

How do you isolate light from a single star? Wouldn’t there always be light from other stars
and background radiation affecting it?

ample in light from a flame test or light from a star).

Iron emission spectrum, showing the many spectral lines.

The angle at which any of the principal maxima is formed
(except the n = 0 maximum) depends on the wavelength of
the light, and so a grating illuminated by white light pro-
duces a series of spectra, with violet being deviated less than
red light (note that this is opposite to the behaviour of light
dispersed by a prism, which also only produces one spectrum
and has a different angular spacing of colours). Since each
wavelength produces a maximum at 8 = 0, the central maxi-
mum is white.

@ @ @ @ Except where otherwise noted, this work is licensed under
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