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magnetic Transition

g Electrd
‘ i’ 5¢

re now in ap os.i tion.to calculate the contribution of each multipole order to the
.;:; probability given in Eq. (5-13). On et :
101 4

8m(A+1) g2A+1
W Ji¢ — J€) = /\[(2725\_’-1)3]2 5B T — Jpe) (5-27)

Lere the reduced transition probability B(); J,¢ —, J r€) may be written in terms of

e reduced matrix element of the multipole operator for either electric or magnetic
ansitjon, in the same way as we did in Eq. (5_7),

Bl 6~ 56 = SNIMEOATMOF = L _louagpr  (sas)
uMyg 7

Ii is worth noting here that the reduced transition probabilities are quantities with
dinensions. For electric transitions, the units are e2fm?*, and for magnetic transitions,
fm» 2. The transition rate W ig the number of decays per unit time. In relating
the numerical values of W and reduced transition probability, one must be careful with

ihe factors €? in electric transitions and p3; for magnetic transitions. For example, the
talues in Table 5-1 are obtained using the following relations:

8m(A+1) 1,1 2241
W(\) = ahcm;{(h_c)

ahe(

E2F1 B(EX in e2fm?)

he 1, 8m(A+1) =St

2Myc?” N[(2A+ DU % \Re

Qere Ve have used shopt.

t}; ad B(M)) for req
“ad 1}, may be obt

E',f"“ B(M in p%fm?-2)

hand notation B(E\) for reduced electric transition proba-
uced magnetic transition probability. The numerical values
ained using the relation e? = ahc in Cgs units.
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Interesting GP¢(Q?) Puzzle
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Proton and Neutron Charge and
Magnetization Densities
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CREMA = Charge Radius Exp using Muonic Atoms
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Figure 8: The first resonance in pp. Solid squares indicate data taken with laser, open circles
are laser-OFF data taken at the same time (using muons arriving during the dead-time of the
laser). The red horizontal line indicates the background determined from the laser-ON time
spectra fitting the regions just before and after the laser peak (see Fig. 2). The green solid
function is a fit of a simple Lorenztian to the laser data. Predictions of the resonance position
(e-p scattering [6] and CODATA [5]) are given. Our precision is indicated, too. One FP fringe
corresponds to 1.5 GHz.
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The figure is from X. Zhan et al.,
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Connection to radius of
the proton:

F(a?) = 1-35557>

2dF(q°)

2
dg? |’I'Y

e 6h

The New York Times, July 13, 2010.

It

went from 0.8768+0.0069 fm to

0.8418+0.0007 fm

“For a Proton, a Little Off the Top (or
Side) Could Be Big Trouble”
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PRAD =

Proton RADius

Ref. 7, uH spectroscopy

Ref. 8, e-p scattering
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e  + proton Inelastic Scattering
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