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6.8 RADIATIVE TRANSITIONS _
. ; | : |

What happens lﬁa an electron goes Jrom one state g another |

_ h_nnn M“HMNMM.HM Ww.o%mmm.&n __.._wmsm.nn atom, Bohr sm.w."._.ovumnm. to postulate that 1he

o el 7 2 € by an s IOPFIRg from a1 energy level F,, 15

= m; E, _
. | _
It s npt Bard 1o show thar this relay; i rall i
W L IO Y Siationship arises nanupally ¢ U mechan;,
Far simplicity we shap considy in jwhj e s o
| xdiveckiun, 7 Sl consider & gysrem 1o .QrS_.r m.nm
. mm%%n u_.Hw uxgrua& thag the tme-dependent wave function W, of anielectron
eof quantum nimber 1 gng CRegy By is the praducy of 5 time-independer
wave unction , and 5 Hme-varying funerion whose frequency 5 | et ]
FHaetic R

£ | [
_ B _ _
o=@ gy = ggereamy (6.26)
| The SEPECIAion value () of the Position o_..munwu an uwnn.ﬁnmm is B

AHV H h Kﬂwﬂéﬂ_&ﬂ = hkﬁ.uﬁz&kﬁ.\ﬂulﬁ_m&_n dx m
_ _

3 { 4 | _ |
_h 3t e 1

&} Isconstanyin time since i) b byd
&1ue (x) s constar : and g are, i ti
of position only The electron does not odciffare mhm no ﬂnmnww wﬂﬁﬁﬁﬁaﬁ

| Hence

.a.@

When the electron i in state n or state 'm the expectation value of the electront
Dosition is constant. When the electron is undergoing & transition between these states,
Its position oscillates with the frequency . Such an electron, of course, is like an elee-
tric dipole and radiates electromagnetic waves of the same frequency w. This result is
the same as that postulated by Bohr and verified by experiment. A5 we have seen, quan-

tum mechanics gives Bq, (6.33) withow the need for any special assumptions,

6.9 SELECTION RULES

Seme transitions are more likely to otcur than others

We did not have to know the values of the probahitities & and b as functions of time,
nor the electran wave funetions , and gy, i1 order to find the frequency », We need
these ‘gquanities, however, to caleulate the chance a given transition will occur. The
+general conditian necessary for an atom in an sxcited State 16 radiate is that the integral

f thrze quanium numbers are needed 1o specify
inel states Involved In 2 radiative ftansidion. 1 the prinetpal, orbital,
and magnetic quantum numbers of the Initial state are n’, ', mf, respectively, and those |
| - of the final state are n, [, i, and u represents either the x, + or.2 coordinate, the con-
dition for an allowed transition is |

Allowed transitions g.a Uil )l v AV F O {6.35)

_
.iwm_‘n.mrm?ﬁmq.m:m.nosgnﬂ»: spece. When ¢ is tnken as.x, for example, the mdiation
* wolllé be that produced by a dipole antenna lying on the x axis, b
Since the wave functions 4, my 107 the hydrogen atom are known, Eq. (6.35) can
be evaluated for g = x, 4 = Yo and % = z for-all pairs of states differing inione or
[ it Js found that the oy transitions be-
; b the orbital quantum pum- | \

‘puantam number my does not change

allowed transition {s that

©36 | ‘
(6.37) __

.H_Eﬁo.h.mﬁ.m.._,wﬁm,.,ﬁmﬁﬂb_.mmwﬂ.ﬁiﬁn....m%maga (6.36) and (6.37) !

Azt .‘

/ mowa g the selection rules for allowed wansiiions (Fig. 6,13), /
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