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University of California.
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VARIATIONS ON A FAMOUS WHITE-LIGHT
EXPERIMENT OF ISAAC NEWTON

Frank S. _Cra;w'fvordb
~Lawrence Radiation Laboratory

University of California
Berkeley, California 94720

May 1971
- In one of his best‘-knkon experiments, Isaac Newton disPérSed a .
beam of sunlight into its rainbow-like color sf)ectrum by means of a

prism. 'Then he ran the dispersed light throﬁgh a second prism

q'ri‘er_;ted so as to bend the light beam 0pposite1y to the wéy it was bent

by the first prism. Thus the various colors were recombined and gave
white light again.
It occurred to me that this experiment might be done using two

diffraction gratings instead of two prisms. It turns out to be very

~easy. The result is spectacular. 1

- All you need is two cheap replica transmission gratings (one pair

.fo.r each student). 2 You also need an ordinary frosted or (preferably):

'" goft white'' light bulb to provide the white light, and a darkened room.

The detector is your eye. You hold one g.rva't.ing in your left hand about

6 or 8 inches from your eye and oriented so that the colors are dis-
persed vertically. Using your left hand to block out the direct light

fro.m-the bulb to your eye, displace your left hand vertically upwards.

‘until you see the first-order color spectrum coming from the aperture

of the grating to your eye. Now with your right hand hold the second -

gfating close in front of your eye and oriented parallel to the first

. grating. If you look towards the place in space where the real light

_bulb would appear (if you could see through your left hand) you.will see

thér,e a 1'0§’e1y virtual white light bulb. Optics works: it's astounding !
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" The alignment of the two gratings is not critical; they may be held

fr'eélf in jfdur hands. By slight ,sﬁifti'nglv'efﬁca.llyv of the grating'héld in

the léft hand (the one fa/rt_:he st ﬁqm your eye) you may allow less than
the f\ill color szpeétr'um diffracted .at that grating fo be incident on the
second grating. Thus 'you may make the ﬁrt‘ualvbulb éppear red or
'lo.lué ré.i.‘thver' than white. ‘.B'ut by slighf a’djus’_txhenf: of 'yéur left hand you
may insure that the bulb will appear wl"xitve'. The _éxperiment is best
d‘d__:ie in'a very dark room, or at ﬁight,. since the virfual bulb is ﬁot '
vei'y i’)r_ight.' “In a room not completely dark the “experi’mé_hf will still

. WOrk.‘if‘you' p‘r'ovide a darkerAbackg'rouhd than your hand by pé.per-"

'v chppmg the ‘first'g_rétix_i‘g to the edge Qf a dark-covered book or piéce
‘of dark cardboard. The book is used in place of your hand to blo_ck
6u_t the direct light from the bulb, and to provide a dark background
for viewing the virtual light bulb.

Once you have seen the bulb you can put Qtlie-r objects near the ‘
bulb so as to be illuminated by it; for ekam;’:lé. a crumpled up.Wad :
6f élumiﬁum foil. The whole scene is recreated in its o'riginal colors
by the second grating. A dim sharp image floats there like a ghost in
_sbac.e., jﬁst whefe the real object would bé if your hand were trans -
pé;fe_nt. It's ravishing! |
Rgferences |
1. I have not heard of this d;emonstration before, but I have not
searched the literature.

“ 2 I used the replica transmission gratings available at 25¢ ‘each.
~(or 10¢ each in lots of 100) from Edmuynd Scientific co;_v, 300 Edscorp

~ Bldg., Barrington, N. J. 08007.
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