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The Quantwm Theory of the Emission and Absorption of
Radiation.
By P. A. M. Dirac, St. John’s College, Cambridge, and Institute for

Theoretical Physics, Copenhagen.

(Communicated by N. Bohr, For. Mem. R.S.—Received February 2, 1927.)

§ 1. Introduction and Swminary.

The new quantum theory, based on the assumption that the dynamical
variables do not obey the commutative law of multiplication, has by now been
developed sufficiently to form a fairly complete theory of dynamics. One can
treat mathematically the problem of any dynamical system composed of a
number of particles with instantaneous forces acting between them, provided it
is describable by a Hamiltonian function, and one can interpret the mathematics
physically by a quite definite general method. On the other hand, hardly
anything has been done up to the present on quantum electrodynamics. The

The probability per unit time of a transition to a state for which each v, lies
between v,” and v, + dy;” is thus (apart from the normalising factor)

2 |a® 2/ . | (WO, ' ; WO,y [2T (W, y) dy, . dys ... dyu_1's (24)
‘which is proportional to the square of the matrix element associated with that
transition of the perturbing energy.
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Schéma dipélovych prechodu v atomu vodiku
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Hydrogen Emission spectrum
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Figure 7.3.5 The Emission Spectra of Elements Compared with Hydrogen. These images show (a)
hydrogen gas, which is atomized to hydrogen atoms in the discharge tube; (b) neon; and (c)
mercury. The strongest lines in the hydrogen spectrum are in the far UV Lyman series starting at 124
nm and below. The strongest lines in the mercury spectrum are at 181 and 254 nm, also in the UV.
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Schéma energiovych hladin v molekule HCI

Morseho rofenu'a’l
Ver) = Dle 8 - 2e>8)  §=T0

%o

N=0126mnm D=249.62eV o= 2.38

radcalln Sch ro"o(c'nau-ov« fovniee

a4 dt 2L (L+1)
’E:&—‘( rR) + [\/( )+ ——— ry ]1{-.- ER

— Ehx 8< lem = RnLCﬂ Yh..(s;‘()

E [eV]

0.0

0.1 0.2 0.3 0.4
x [nm]

0.5



Schéma energiovych hladin v molekule HCI
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Rotac¢né-vibracni spektrum HCI

4“ |2H
°5 1 a) “CL."“é\Per DCl
0.4 -
1 I
€ 03 - -4 &= e
£ 1+
o
2 0.2 1 HCI
< H I | I I
0.1 -
0 ‘JL T 1l-l-—- T T T 1
3100 2900 2700 2500 2300 2100 1900
Wavenumbers (cm)
0.5
04 F
L oo - -
_;% 0.2 F .
wimit ‘ .
0.0 |lh\ ‘ \Il \ \ l bao 1 1 .I.M” ||‘ “M”HIL.
3100 2900 2700 2500 2300 2100 1900

v [cm'1]



O.6

o.s
s o.a
s
= o0.3
S
= o.2
o.1
3000 2900 2800 2700
Wavenumbers (cm-1)
0.20 T T T T
0.15 |- E
Kg 3SC|
- 37,
8 0.10 | c E
]
a
=
0.05 | ‘ ‘ E
00 L || | ‘ | N ‘ L | h -
3100 3000 2900 2800 2700
v[cm"]
0.5 b)
0.4
-
=
S 0.3
=2
=
g o2
=
0.1
o
2200 2100 2000 19200
Wavenumbers (cm1)
0.40 T T T
0.35 | b
0.30 |- .
- 35,
§ 0.25 | 37CI .
£ oz20}f c .
2
?, 0.15 | &
0.10 | -1
e mmnnnill | | | ]
0.00 = i l N I |I Lo .
2200 2100 2000 1900

v [cm"]



