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In Dirac guantum theory g-factor off a free electron and muon are exactly equal to 2.

As it is well'lknown due to interaction with the radiation field the free
electron ( muon) possessesian anomalous magnetic moment g, (g, )

g,fee = 2 -1.001 159 652 193(10)
g,fee = 2:1.001 165 923 0(84)
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Experiment:
n e H, Helt K C°+ N6+

H
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g° =2(1+% a0 )

a, )= radiative correction for free muon;
a,‘?) - binding correction tolradiative correction;
a8 - direct binding (relativistic & Breit) correction;

a, (% - nuclear polarization| correction;
a, 5 - center-of —mass| correction (finite mass);

'C'C'C'C

a, ) = electronic diamagneticishielding correction

a, (7) - electronic polarization correction (Knight shift:
from experimental datal in' alloys)r;



Results of numeral calculation for muon bounded in atom

au(z) au(3) au(4) au(6)
C  |-0.000/008 |-0.000629(0) |+0.000/004 |-0.000 19
0) -0.000/015F | -0.001 104(1) |+0.0001012 |-0.000 32
Mg |-0.0001029' |-0.002 379(6) |-+0.000/053 |-0.000 62
Si -0.0001040" | -0.0031 172(10) | +0.000/090 |-0.000 79
S -0.000/051 | -0.004 035(15) | +0.000 140 |-0.000 96
Zn |-0.000153 |-0.011 26(10) |+0.00089 |-0.002 38
Cd  |-0.000449 |-0.02659(44) |+0.0040  |-0.0069
Pb  |-0.000605 |-0.032 48(62) |+0.0046  |-0.009 8

a,™ = 0,001 165 923 0(84)
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C, O(H20), Mg, Si, S, Zn, Ge, Cd, (Pb)



Sample 104 - (5™ — g /g™
our axp. |  exp. [1] | exp. [2] | exp. [4] theor, [4]
(2000 -2008) (2006) | (1068) [ (1074)
C(graphite) 7.620.2 | 7.18 £0.28 | T.6L0.3 8.210.1
7.110.8
8,040.5
0, in HyQ 6.8+0.9 | 11.2+0.42 | 9.441.0 14.340.2
Mg, metal. 22.020.8 | 28.4820.25 [ 20.4£0.7 20.810.8
Mg, in MgHa 26,620.7
8i, crystal. 35.820.8 | 33.68:£0.34 | 86.5£1.1 39.1£1.0
9, amorphous 42 4-+2.1 | 42.624-0.36 | 48.2+1.8 40.1+1.5
Ca, metal 51.56::2.5
Ti, metal 67.0+2.4
Zn, metal 75.3+8.3 | 115.0+2.6 12062 [120.0 (> 122)
Ge, crystal 7510
Cd, metal 67£22 | 2148TH 201£140| 218 (= 17B)
Fb, metal 98+38 | 260173 4684220 383
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Measurement

The measurement of g-factor of negative muon bounded in| 1S-state; of a
atom based! to fact that inexternal magnetic field the muon: spin| precess
with) the LLarmor fireguency.

A.Schenck  //Helv.Phys.Acta, 54, 471 (1981)

a)free :a)(ﬂ+,CU)/(1+ K) K — (6O.Oi25)‘10_6

Sample:
1. Zn (0.99) 2. Zn (0r9859)
3. Ge impurities <10 4, Cd (0.99).

’CM(Zn)=159.4 + 1.0 ns, ’CM(Ge)=166.5 +1.0 ns, ’CM(Cd)=90.7i1.5 ns



TDC calibration, test of the fit procedure

OF line calibration

Rohde&Schwarz SMLOA precision’ quartz clock with: a fireguency: of
100 MHZ was used for of line calibration ofi the TDC (PTA ORTEC-
0308). Tihe bin widthiwas the same Withi accuracy, better than
2:10-4 inrange off 0 —10 ys.

Tihe corectness of the fit procedure tested by the simulated data.
[t was simulated a Spectr with a statistic and hackground analegoeus
tothat werhad in case ofi Cd sample. The value of parameters
(Including precession frequency) find by the fit of the simulatedi data
Were In goed agreement Whit these: usedl i simulatien.



Calibration using banched! electron; contamination N mMuoen

pDEeam:
Data in range of: 50/ < t <320 ns (bins 450 — 900) analyzed. This time

coriiespond te 1.75 T, ((Ge) . Friom fit of therexperimental data was foundl V-
—5().62+0.01 MHz (3 104 )
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Sample 10% . (gf™ —

our exp. | &P “ﬁT
(2000 -2003) (2005)
C(graphite) 7.540.2 | 7.18 £0.28

0, in Hy0 6.8£0.9 | 11.240.42
Mg, metal. 23 508 | 23.4840.25 | 26.440.7
Mg, in MgH; 29.640.7
8i, rystal. 35.840.8 | 33.6310.34 | 36.341.1
8, amorphous 42.442.1 | 42.6240.36 | 48.2+1.6
Ca, metal 51.562.5

Ti, metal 87.9+2.4
Zn, metal 115.0+4-2.6 129.0 (> 122 )
Zn {0.9999)

Ge, crystal
Cd, metal 214871 218 (> 178)
Ph, metal 260175 383

References
[1] JH.Brewer,.A.M.Froese, BA Fryer, K.Ghandi, Phys.Rev. A 72, 022504 (2005).
2] D.P.Hutchinsan, JMencs, (.8hapire, A M.Patlach, Phya. Rev. 131, 1363 (1963).
8] T.Vamazaki, 3. Nagamiya, . Hashimoto et.al., PhysLett. 538, 117 (1974).
[4] K.W Ford, V.W.Hughes, J.G.Wills, Phys.Rev. 128, 194 (1968). 12.10.2005




Conclusion

e present results confirm: our' previeus
one and diffier fromi that off Brewer et al.
for'Znrand Cdfatems by about 8 standart
deviations. The possible systematic; eror
I OUF MeasureEments Is shown! te: be
negligible.
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THE END !



The possible reasons off disagreement the, results ofi the
theoretical  calculation and the measured value of g, *>:

Tihere may. be seme systematic shift In measurements
due te sherter w life time in case oif heavy: nUclear
(mismeasurement);

ihe measurements were perfermed! Inmedium: and the
Solid state: effiects were not correctly taken Into; account
(misinterpretation);

Probably, it is difificult ter take into: account: in theoretical
calculation” the fact that In case off heavy: nUclear muen
apout half time feunds Inside’ off nuclear
(miscalculation):
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Hint —
Zn,. Cu,

Cd 1-x Agx

a,\”) - electronic polarization correction
(Knight shifit from experimental data inialloys A, B.);

B inC /n: CuinZn
N in H20 Ge: GainGe
Nai in Mg Cd: AginCd
Al in Si Pb: TI inPb
P In S

K Hext

i Bai_Qin et al., //Phys.Rev., B47, 16582 (1993)
S.Rubini'et al., //Phys.Rev., B49, 12590 (1994)

forCuinZn, Cu, (x< 0.4) K< (7+1)- 10*

IS E Drain //PhilesephicaliMag:, 4, 484 (1959)

R.L.Odle [/Philosephical-Mag., 13, 484 (1966)
S.Rubini et al., //Phys.Rev., B49, 12590/ (1994)

forAgin Cd,, Ag, (x< ) K< (42.9+0.4)- 10
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AE=-<a|puB|a>= giuy=alj,|a>B, =(1/2) gjupB,

== -(l‘xB)/2
g Breit — o1 — (4/3)[F2 dr] = 2/3)/[1 + 2\(1- (Zw)?) |

Feynman diagrams: a) the first —order mteraction ; b )= ¢) the one-photon

radiative contection to the bound-electron g-factor. The triangle represents

the external magnetic ficld 19
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