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Measure a and deduce a = a(a):
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10 Measure a and deduce a = a(a):
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e Direct g—-7_ measurement
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Penning trap simpliﬁecl
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Energjes:
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Useful relation: “Master equation” with
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Usetul relation: “Master equation’ e ¢
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e Two combined expansions

Lool:) expansion

Backgrouncl field exPansion

a~ 2na ~ 0.007 ~ €
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e Corrections in strong field |
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e Corrections in strong field backgrouncl
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o Al rel:)resentation of 4 X 4 matrices
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e Bi-linear Lorentz invariant

o Gauge invariant
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Combined in Energg:

AEni 0 1 2 ¢
) = 5056* + 5150 + 525C T 5356 T ...

mc

S0 = S5t Sy

gl =—(1+2nE DEs+&s,)

1
£, = = (+3(1 +2n & 1)°E s + 16& spp + 3(1 + 2n = 1)%E 5 + 16(E sy + Euppry — 51,FF))
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e Corrections in strong field |

Adoptecl “Master formula’’

Dackgrou ﬂCl

Ey — Ef

ad; =
Ef —Fyk

R T T T e T TV AT R L R e R P Ay R, - P T N

3= oy 7
~mc 0, S mc

252
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e Corrections in strong field backgrouncl

Adoptecl “Master formula’’

Ey — Ef

=
: It = Eob2me2s
1 e
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e Corrections in strong field faackgrouncl

Adoptecl “Master formula’’

Ey — Ef

P
Bt B S5
1 O 2 j

9
a;=a,+ Cla(fys I fys},ﬂ) = 5(5},5 e f},s},u)5c

+ <4aa(51FF — S5pF — SpspupE — Swrpl — Sppra) — 8(28,prp1 + Sorpr1) — 35a,(S,s + 5}/5}/”)> 52 + O( 512, 5%)
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e Corrections in strong field faackgrouncl

Adoptecl “Master formula’’

Ey — Ef

=
: It = Eob2me2s
1 e

9
a;=a,+ Cla(fys I 5},57,,4) = 5(§},5 e f},s},u)5c

+ <4aa(51FF — S5pF — SpspupE — Swrpl — Sppra) — 8(28,prp1 + Sorpr1) — 35a,(S,s + 5}/5}/”)> 52 + O( 512, 5%)

a,=afla,t;...)
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Paritg even benchmark

‘fquFl/z SEAT S ke

QED: Expect¢; ~ a ~ 1072

o0 - TR R A — P P . - ~~ — -~ -
»

{

:

f)enjamin Koch; TU-Vienna

T e — = — PPN PRUSSE

i W




AE®

mc2

Parity even benchmark

0; ‘fquFl/z = 51,FF S e

= 2(SpuFF1 — S1,FF) ° Gera o

QED: Expect §; ~ a ~ 1072
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Ml itigy i o gt ™

AE®

mc2

Parity even benchmark

0; Suppll2 =81 pp = --. = &

= 2(SpuFF1 — S1,FF) ° Gera o

QED: Expect ¢, ~ a ~ 102 |

wins!
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Ml itigy i o gt ™

AE®

mc2

Parity even benchmark

0; Suppll2 =81 pp = --. = &

= 2(SpuFF1 — S1,FF) ° Gera o

However ...

QED: Expect ¢, ~ a ~ 102 |

wins!
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5}/5...

AE®

mc

Parity even benchmark

‘fquFl/z SEAT S ke

~ = 2(GupF1 — S1,FF) ° G0

However ...

No “a’”’, no "+” = cancels in a,;

e A B M M VA e Tt

“master equa’tion”

QED: Expect ¢, ~ a ~ 1072

wins!
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Parity even benchmark

575--- =5 O; 5)//“‘FF1/2 e gl,FF e éi QED: EXPCC{Z (fl- ~ O ~ 10_2

AET . : also wins!
o = 2(§yﬂFF1 5 51,FF) ; 56 520 0 48 50 Wiﬂ

mc

However ...

N o ik = cancels in a,

“master equa’tion”
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and indirect:
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rest=0 SM: Expect &5
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Cysyu = 65 F 0

Denchmark

Paritg odd |

rest =0
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Paritg odd benchmark

Cysyu = 65 F 0 rest = O SM: Expect fysm @

wins!

Ditferent story, but ...
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e Conclusion

* Interesting energy corrections ~ a - 5C2

: ] |
e But, cancelations in observable a;

o Useful relationsa, = a, (aa, cf) for all sorts of

bSM studies
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e Conclusion

* Interesting energy corrections ~ a - 52

: ] |
e But, cancelations in observable a;

o Useful relationsa, = a, (aa, cf) for all sorts of bsM studies

alwags WINs
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