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Theory of Muon g — 2

@ Daisuke Nomura
> (KEK, JSPS Research Fellow)

l. Introduction/QOverview
|I. Standard Model contributions
— hadronic contributions

[1l. SUSY contributions
V. Summary

Partly based on K. Hagiwara, A.D. Martin, DN and T. Teubner (HMNT),

Phys. Lett. B557 (2003) 69; Phys. Rev. D69 (2004) 093003;
Phys. Lett. B649 (2007) 173.
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Muon g — 2 — Introduction

Lepton magnetic moment /i

1 .
f=—g-F| (§=25 (spin), g=2+2F5(0))
2m 2
where
u(p + q)I'Mu(p) =ulp+q) ( v Fi(g™) + 5 Fs(q7) ) u(p)

Anomalous magnetic moment: a = (g — 2)/2 (= F3(0))

Historically,
* g =2 (tree level, Dirac)
* a=«a/(27) (1-loop QED, Schwinger)

Today, still important, since...
% One of the most precisely measured quantities

as™® =11 659 208.0(6.3) x 107 | [0.5ppm] (Bennett et al)

% Extremely useful in probing/constraining physics beyond the SM
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Recent Ups and Downs of Muon %XP ™

Feb '01 new exp. result (BNL) 2.6 o

Nov '01 The 'famous’ I-by-I sign error found 260 — 1.6 o
(Knecht & Nyffeler)

Dec '01 new ete” — wTw~ data (CMD-2)

July 02 new exp. result (BNL) 160 — 2.6 o

Aug '02 — new eval. of the LO had. contribution 2.6 0 — 3.0 o (DEHZ, ete™)
using the new CMD-2 data 3.3 o (HMNT, ete™)
(DEHZ, HMNT, Jegerlehner) (0.9 o) (DEHZ, 1)

Aug '03 error found in the CMD-2 data analysis 330 —-24 0

Dec '03 new eval. of the I-by-I contribution 240 — 2.0 0
(Melnikov & Vainshtein)

Jan '04 new exp result (BNL) 200 - 290

Feb '04 improved QED calculation (Kinoshita & Nio) 290 — 2.7 o

July '04 new I, data from KLOE

June '05 new ete” — T~ data from SND

Feb '06 final report from BNL exp. (Bennett et al)

May '06 error found in the SND analysis

Oct '06 new ete” — wt7~ data from CMD-2

Nov '06 — updated analysis of the LO had contrib. 3.4 0 (HMNT)

Nov '07 possible solution to eTe™ vs 7 puzzle (Benayoun et al)
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Standard Model Prediction for Muon g — 2

QED contribution
EW contrib. 15.4 (0.2) x10~1Y

Hadronic contrib.

LO hadronic 689.4 (4.5) x10~1°
NLO hadronic —9.8 (0.1) x10~19
light-by-light 13.6 (2.5) x10~10

11 658 471.809 (0.016) x10~1Y

Kinoshita & Nio

Czarnecki et al

HMNT
HMNT
Melnikov & Vainshtein

Theory TOTAL 11 659 180.4 (5.1) x10~1!°

Experiment 11 659 208.0 (6.3) x10~1Y

world avg (Bennett et al (2006))

Exp — Theory 27.6 (8.1) x1010

3.4 o discrepancy

n.b.: hadronic contributions:

LO NLO

M M
had.

u

I-by-I
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The QED contribution to a,

a REP = (1/2)(a/7) Schwinger 1948 §

+ 0.765857410 (27) (o/n)? S

Sommerfield; Petermann; Suura & Wichmann '‘67; Elend '66; MP '04

LA™
+ 24.05050964 (43) (a/n)? W V ?3(?/
Barbieri, Laporta, Remiddi, ... , Czarnecki, Skrzypek, MP '04 T P .
+ 130.992 (8) (a/m)* [See Nio's talk] * Sl WY+ NG :
Kinoshita & Lindquist '81, ... , Kinoshita & Nio '04 & '05 i : 1

+ 663 (20) (a/m)5 [See Nio's talk]

Kinoshita et al. '90, Yelkhovsky, Milstein, Starshenko, Laporta,
Karshenboim,..., Kataev, Kinoshita & Nio March '06.

Aoyama-Hayakawa-Kinoshita-Nio, . . .

Adding up, I get:

GHQED = 116584718.09 (0.14) (0.08) x 10-U
mainly from 5-loop unc <M - L{> from new o

with o = 1/137.035999709 (96) [0.7 ppb]

Passera, talk at Tau06
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The Electroweak contribution to a,

P N AN Vo e
® One-Loop Term: V ﬁk\?f’ w i e
v

5(1‘,';'??1

24272

1972: Jackiv, Weinberg; Bars, Yoshimura; Altarelli, Cabibbo, Maiani; Bardeen, Gastmans, Lautrup; Fujikawa, Lee, Sanda.

m
— || ~ 195x 1011
MZ w. g

1
a5 (1-loop) = 1"'3(1 — 4sin GH,) +0

® One-Loop plus Higher-Order Terms:

Kukhto et al. '92; Czarnecki, Krause & Marciano '95; Knecht, Peris
Perrottet & de Rafael '02; Czarnecki, Marciano & Vainshtein '02;

EW = -11 ‘ !
a, 154 (2) (1 x 10 Degrassi & Giudice '98; Heinemeyer, Stockinger & Weiglein '04
Gribouk & Czarnecki '05; Vainshtein ‘03.
Hadronic loop uncertainties:

L

- Hadrons
Higgs mass, M_top error, 7 2 — 2
h I I d . l g‘ﬁy:\\/\/'.\/“v:r_;?’ B R
three-loop nonleading logs . e
N .
, S

Passera, talk at Tau06
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Hadronic contributions

had
M _a,u

LO NLO v I-by-I
had. had.

LO and NLO: calculable from exp. data

a a

had, LO had, NLO l-by-|
d _I_ Iua _I_ a,'u Yy

I-by-l: NOT calculable from exp. data, have to rely on model to some extent
(model on pion form factor, large N, expansion, ...)

There are some attempts to calculate them using lattice (Blum, Hayakawa-Blum-
lzubuchi-Yamada, Aubin-Blum, ... ), but still suffering from large systematic
uncertainties.
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Light-by-light contribution
Modern procedure to compute the light-by-light contribution: (Melnikov and
Vainshtein, ...)

1. First, use the large N. expansion to find that the leading contribution is
the pion pole contribution.

2. Choose the momentum-dependence of the myv coupling (form factor)
in such a way that it is consistent with a constraint from QCD (OPE) at the
momentum region ¢% ~ g3 > ¢3. Integrate over the loop momenta.

3. Repeat the above also for 1,7, a1,.... Basically that's all for the LO in
1/Ne.

As for NLO in 1/N,, there is more model dependence concerning which
diagram is important.
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Recent Evaluations of azad'LO
! T ! T ! T ! T ! T ! T I T I T I T I T I
' —=——— Eidelman & Jegerlehner (95) v’ eTe -based evaluations
L - = Adel & Yndurain (95)
— ——— ‘' Brown & Worstell (96) — convergent
— ! : Alemany et al. (97) (e ej
L i . 5 Alemany et al. (97) (e*e”, 1)
——— ! ! Davier & Hocker (97) . 4+ -
: E E " Davier & Hocker (98) x Diff. between e e -based and
— 1 : Eidelman & Jegerlehner (98) _ '
: |  RNarison (01) T-based evaluatlo.ns
——— | . Jegerlehner (01) — must be explained!
L . de Troconiz & Yndurain (01)
o — — : Cvetic et al. (01)
: ! u 1 ! Cvetic et al. (01)
------ New CMD 2 Tt data introduced -----------------------oo---o-
| | | . —=— | DEHZ(03) (1),
——— E E E DEHZ (02) (e'e")
BLERb Rl : : HMNT (02) (excl.)
——a—, i i 5 HMNT (02) (incl.)
A ' ' ' Jegerlehner (02)
------ New CMD-2 1T’ 1t re- analysed data ----------------memieieoooo-
| e  Jegerlehner (03)
| . +—=— | DEHZ(03) (1)
—a— . DEHZ (03) (e'e")
bo--m-ia ' HMNT (03) (excl.)
——a— 5 5 HMNT (03) (incl.)

i.i.|.|.|.|.|.|.|.|.|
680 690 700 710 720

had,L 1
ad, Ox 10 0

A
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Solution to ete™ vs 7 puzzle? (1)

Recently, a possible solution to the eTe™ vs T puzzle was proposed by Benayoun
et al (arXiv:0711.4482).

Key observation: Dynamical (i.e. s-dependent) mixing:

The mixing among p%,w; and ¢; (where I stands for “ideal” (i.e. ¢; ~ s5,

wr ~ (uw + dd), ...)) is naturally generated e.g. from 1-loop diagrams like

q
—

Pl Wy

which depends on s(= ¢?). Hence the mixing matrix is also s-dependent:

p’ P
w | =R(s)| wr |,
¢ O

(The matrix R(s) is an important input when converting the information from 7
decays into eTe™. Very schematically, “p* — p? — p"".)



NPO8 Muon Session, March 6, 2008 Daisuke Nomura

Solution to ete™ vs T puzzle? (2)
After Benayoun et al:

6

Before Beyanoun et al: E ’ z Jﬁ + Egg%g%i
03— 71— 71— I e — 4 ;Jw 1 ﬁ% """ ¥¢ T
— 7 . 1T Average :gh?)E k al
NEr: o : \ e CMD2 | i S |
= b = CMD2,, ] [ e oE Be 0 t
= i o ] °CMD ] °f
Ni_: oﬁﬁ#?%% ’Lﬂ.ﬂ %Y,JI — L | A J |
s J%ﬁ%}%%@w }HME et b “ eeeeeeeee R M m
Ng N ﬂHﬁ 7 % i ## H + + w W ‘. .# % HHI
03 s o o7 o8 os LE ] h
S (GeVZ) ;
(from M. Davier, hep-ph/0701163) ) : ) : : ”“Oé) (G@V;

(from Benayoun et al, arXiv:0711.4482)
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Solution to eTe™ vs 7 puzzle? (3) — 7 data vs fit

~
©
N

o . HEE 204,
Wi T 2

1'0;65 ] o.05j + +0.65 +o‘7 o5 j.S o5

: I 0 ++++++++++H+H+ ,,,,,,,,,,,,,,,,,,,,, + ++++++¢ ,,,,, Pl

O ++++++++HHMH\H(!HWHMWWWM \ \ \

—-0.1
—1
—015 L
ut
cut
72\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\ 70»2\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3
V(s) (GeV) v(s) (GeV)

(figs taken from Benayoun et al, arXiv:0711.4482)

No consistency problem between the eTe™ and 7 data any longer
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had,LO

Evaluating a,

The diagram to be evaluated: o Weight function K(s)/s = O(1)/s
—> Lower energies more important

e We have to rely on exp. data for

H 0had(s) = Good data crucial
had.
pQCD not useful. Use the dispersion % zzz E E
relation and the optical theorem. 2 a0 | E
o 1750 — | =
Ny TP +
m(s—q%) S | -
had. had. & 0 E
2 750 — . —
2 Im «m.v»: Z ﬁ@ "vv' 500 \ | w lves v =
- \ E
had.  had. 25;’ ||
0.2 1 10
Vs (GeV)
m2 [ 1. e We have to use a large number
had,LO __ 2 ds — K .
ay, = 19,3 s ~K(8)onaa(s) (>80) of data sets — Statistically
oth correct treatment/combination of data

sets important
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How to Combine data sets — “Clustering”

1. We model the true value of R by a piecewise-constant
R, within a Cluster of a given (min.) size.

2. Construct the y? function as

o%rt'T) (nb)
= = =
w (o1
g &8 8
BARRN

—O0——t—

= =

ety
||

[
g

HH‘ TTTTTTTTTT
a0

o= #OfeXp. 1 . fk 2 1100 = V‘ ;
R, k) = E 1000 A =
X ( fk) k—1 ( df k ) 900 i— ﬂl ! é

#ofClus. N{k,m} (Ri{k:,m} _fkRm>2 - 0 Wﬁ ! |

R T

600:\\\\‘\\\\‘\\\\‘i\\\\‘\3\\\‘\\\\\\\\\\\wi
0.74 0.75 0.76 0.77 0.78 0.79 0.8 0.81 0.82

Vs (GeV)

from the raw data R;.{k’m} + dRi{k’m} and the
normalization uncertainty of the k-th exp df;.

3. Minimize it w. r. t. R,,, and f%.
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Combining data sets (“Clustering”) — Toy Example

Suppose we have two data sets — one good (green), the other poor (blue)
g :\ T 1 ‘ T 17 ‘ T T ‘ T T ‘ T T ‘ T T ‘ \\: ié\ :\ T T ‘ T 1T ‘ T T ‘ T T ‘ T 1T ‘ T T ‘ \\:
P 35 A=5MeV, 16 clusters P 35 A=50MeV, 9clusters

- X2./d.of. = 0.02 ] - X2./d.of. =061 ]
3 ] 3 ]
25 ; 1 AX "/.\ é 25 ; [ * 1 é
- VTN N E 2 £ T P2
C H T ] C PR \ I ]
15 Tl = 15 F |7 1 f 417
1 - - 1 - ! -
0.5 ? a,=(0.90+0.27) 10" E 0.5 ? a, = (0.65+ 0.10) (10 E
Cooaa b b b b Lo Cooaa b b b b Lo
1.3 14 15 1.6 1.7 1.8 19 1.3 1.4 15 1.6 1.7 1.8 19

Vs (GeV)
If we are to integrate over the raw data,

the result would be like this — we are:
e overestimating the error
e overestimating the mean (in this case)

Vs (Ge
We should average over near y data

points ( “clustering”)

Advantages

e overall normalization uncertainty of
the poor data set fixed by the good one
e combining effect (/N times data in
one bin = error reduced by a factor of

1/v/N)
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Clustering — Real Data (ete™ — @)

= I N L
= 10 T -
= - e OLYA(79) « MEA (80) ]
"B 1200 |~ = OLYA-TOF i 1 = BCF (73) —
o - s NA7 E * CMD (91) .
1000 [~ v OLYA (85) o + OLYA (78) —

- o CMD (85) éﬁ x OLYA (79) i

800 |- o DM1 L s Cosme 76 B

- 5 DM2 ?1 - CMD-2 (02, re-anal.)

600 — o BCF(75) I —

- = MEA (7)) M .

0L g :

I ! o i

O 7 \‘f\A\ | ‘ I ‘ I | ‘ I ‘ [ | \\ ‘ I | ‘ | \???T‘#\ﬁ\‘!ﬁ‘“\ﬁ*i“*'

03 04 05 06 07 08 09 1 1.1 12
Vs (GeV)

had,L.O

. by far the most important channel — 73 % of total a;
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Comments on the KLOE data

(m 2 Ws) o (1T ) K(s) (GeV nb)

N
o
I

e S ~ S = S
o N EAN (o)) (00]
I T 1 T 7 T 7 T 1 [

(00)
T T

red (dark) band: new fit incl. KLOE
orange (light) band: HMNTO3

| | |
0.6 0.65 0.7 0.75 0.8
Vs (GeV)

Daisuke Nomura

New data of the pion
form factor appeared from

KLOE (hep-ex/0407048) using
ete” — mhm

v’ Good quality data (small
error)

X Inconsistent shape with
CMD-2 +— not vyet
understood why

We (HMNT) combined them
only after integrating over the
ete™ data and the KLOE data
separately.
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Clustering — More “Difficult” Channels (e.g. ete™ — 4m)

g 50 E‘ T ‘ T ‘ T ‘ T ‘ T T T T \: ié\ 40 }\ ‘ T T ‘ T T ‘ T T ‘ I 7\7 I T T \7:
45 |— % CMD-2(PLB475(2000)19 - ~ - ¢« M3N .
F = % CMD-2 (PLB491(2000)81 3 ‘@ 35 =DM2 .
'E 40 ? % CMD-2 (99) E C.)E -~ 2 OLYA u
B 35 [ ORSAYACO . - "= 30 ,cmD- =
5 - © DMI-ACO 1 . o‘b’ - | .
30 £ v pD™m1-DCl 3 o5 | © SND { B
= 4 OLYA = - Tl o .
2 oy E 20 - ikl :
o0 [ A CMD } E - ll Ji .
- * SND . 15 — 4 .
15 —eND — C % ]
S RVEY ] 10 - i }’ LY

10 =0 om2 E - e

5 - o 5 % "W Lt

= ] i el - o MEA |
7‘ [ [ ‘ | 11 ‘ | 11 ‘ | 11 ‘ [ ‘ | 111 ‘ [ 0 [mil ‘ [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ |

08 1 12 14 16 18 2 22 1 1.2 1.4 1.6 1.8 2

Vs (GeV) Vs (GeV)

270727~ and whw—27Y% 2. /d.o.f not good (2.00 and 1.28) — we have
inflated the error by a factor of /X2 /d.o.f
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Channel Experiments with References channel inclusive (1.43,2 GeV) exclusive (1.43,2 GeV)
had LO A o ]\/[2 had LO A § ]\/]2
Tt OLYA [16, 17, 18], OLYA-TOF [19], NA7 [20], OLYA and CMD [21, 0 (ChPT) 0 1:;)' 5o T o 3‘6 i( i gg 0 15 —ooi T o Efi{‘jf 5 OZS
i%oD[gg}l [éi}fDDzl\ﬁopﬁ’ SO]CF [25, 26], MEA [27, 28], ORSAY- 0y (data) 450+£0.15 | 0.36£0.01 | 4.50£0.15 | 0.36+0.01
0 SND [31, 32 — ~(ChPT) 236005 | 0.04£0.00 | 236+005 | 0.04=0.00
™ y
7777 SND [32. 3], CMD-2 [34, 35, 36] +7~ (data) 502.78 £5.02 | 34.39+0.29 | 503.38 £5.02 | 34.59 & 0.29
) 3 v - 3 3 +_— 0
e XD 23], DM [37], DM [38], CMD-2 [10. 13, 34, 39], SND [40,41], 7T+7r77r0 (ChPT) 0.0L+0.00 | 0.00%0.00 | 0.01£0.00 | 0.00=£0.00
CMD (42 770 (data) 46.43+£0.90 | 4.33+0.08 | 47.04+0.90 | 4.52+0.08
TR MEA [27], OLVA [13], BOF [2, DM1 [44], DM2 (45, 6], CMD [22], ~ (ChPT) 0.00£0.00 | 0.00%0.00 | 0.00£0.00 | 0.00=£0.00
CMD-2 [34], SND [47] 7 (data) 0.73+0.03 | 0.09£0.00 || 0.73£0.03 | 0.09£0.00
070 DMI [48) C’MD 2 [10. 14, 9], SND 47 KK~ 21.62+£0.76 | 3.01+0.11 | 22.35+0.77 | 3.23+0.11
siL : ) L= 3 ) 3 070
o ———" N3N (50, DM2 [51], OLYA [52], CMD-2 [53], SND [54]. ORSAY- KOKY 1316+ 0.31 | 1.76£0.04 | 13.30£0.32 | 1.8040.04
ACO [55], 772 [56]. MEA [57] om+om 6.16+0.32 | 1.27+£0.07 | 14.77£0.76 | 4.04+0.21
+ =90 55 < 5
(o )t ND and ARGUS [22. DM2 [31], CMD-2 [53, 58], SND [39, 60, T=2r 9.71+0.63 | 1.86+0.12 | 20.55+1.22 | 551+0.35
ND [61] ortor 70 0.26+0.04 | 0.06+0.01 | 2854025 | 0.99+0.09
+- =90
o — ND [22], M3N [50], CMD [62], DML [63, 64], DM2 [51], OLYA [65], T ST 0.09+£0.09 | 0024002 | 1194033 | 0.41+0.10
172 [66], CMD-2 [53, 67, 68], SND [54], ORSAY-ACO [55] 3rt3m 0 0.00+0.00 | 0.00£0.00 || 0.22+0.02 | 0.09+0.01
i ——" MEA [57]. MaN [50]. CMD [22, 62, 112 [56] ortor—2n 0.12+0.03 | 0.03£0.01 | 3.324£0.29 | 1.22+0.11
000 MBN [50] - — 7t 4z (isospin) || 0.00£0.00 | 0.00+0.00 | 0.12+0.12 | 0.05+0.05
o= ) | DM2 [38}’ CND-2 [69], DM 70] K*K—n0 0.00+0.00 | 0.00%0.00 || 0.20£0.07 | 0.10£0.03
) ) b) 0 :t
w0090 | isospin 1elated KYnFK* (isospin) | 0.05+£0.02 | 0.01+0.00 | 1.00+0.11 | 0.33£0.04
— DM2 [73], CMD-2 [69] KKnrm (isospin) 0.00+£0.00 | 0.00£0.00 | 3.63+1.34 | 1.33+0.48
K DM2 [74, 75] w(— 70770 0.64+0.02 | 0.12£0.00 | 0.83£0.03 | 0.17£0.01
KIrK DML [76], DM2 [74, 75] w(— 1Oy 0.0L+£0.00 | 0.00%0.00 | 0.07£0.01 | 0.02=£0.00
KX DM [77 n(— 70wt 0.07+0.01 | 0.02+0.00 | 0.49+0.07 | 0.15+0.02
T DM [74 &(— unaccounted) || 0.06£0.06 | 0.01+0.01 | 0.06+0.06 | 0.01+0.01
= FENICE [78, 7], DM2 [80, 81], DMI [82] pp 0.00£0.00 | 0.00£0.00 | 0.04£0.01 | 0.02=£0.00
o FENICE [78, 3] nn 0.00+0.00 | 0.00£0.00 || 0.07£0.02 | 0.03=+0.01
? ’ = =
incl. (<2 GeV) | 772 [34], MEA [85), M3N [36], BARYON-ANTIBARYON [37] 4 / lfsf” - gi’g i 8'33 f?g i 88; gi’g i 833 f‘?g i ggi
incl. (> 2 GeV) | BES [88, 89], Crystal Ball [90, 91, 92], LENA [93], MD-1 [94], T(1S - 65) 10£0. 16 £0. 10£0. 16 +0.
DASP [95], CLEO [96], CUSB [97], DHIM [98) inclusive R 73.96 £2.68 | 9275+ 1.74 || 42.05+ 1.14 | 81.97 £ 1.53
: : : pQCD 2.11+0.00 |125.32+0.15 | 2.11+0.00 |125.32+0.15

sum

Table 1: Experiments and references for the ete™ data sets for the different exclusive and the H 692.38 & 5.88 | 275.52 £ 1.85 H 696.15 & 5.68 | 276.90 & 1.77

inclusive channels as used in this analysis. The recent re-analysis from CMD-2 [10] supersedes

their previously published data for 77~ [11], 777~ 7 [13] and KgK? [14]. Table 5: Contributions to the dispersion relations (4) and (5) from the individual channels.

26 lrd 0
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Our Evaluation of a

had,LO
I

Daisuke Nomura

and Breakdown

energy range (GeV) ap? O x 101 comments
My...0.32 2.49 £+ 0.05 chiral PT
0.32...1.43 602.03 £+ 3.19 sum of exclusive data
1.43...2.00 32.05 4+ 2.43 inclusive measurements
2.00...11.09 42.75 £+ 1.08 Inclusive measurements
J/1 and 1 (25) 7.90 +0.16 narrow width approx.
T(15 — 695) 0.10 + 0.00 narrow width approx.
11.09... 2.11 £ 0.00 pQCD
> of all 689.44 £ 4.17cxp

% The sum is dominated by the contribution from low energies, /s < 1.4GeV.
(Roughly 600 out of 700)

% a4 NLO c3n be evaluated similarly. Our result: «

10~

flé.

7

had, NLO — (—9.79 £ 0.09) x
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a';f‘d'LO combined with the other contributions to ai'\"

DEHZ (03) (e'e) .
HMNT (03b) ——
08 .
s 1.

- including new Tt 1t data (CMD-2, KLOE, SND) ----

HMNT (06) e
- eXperiment ""“'"';“""“"""“;"'““;"““""“'"- """
BNL e

160 170 180 190 200 210
apSM x 10'° — 11659000

HMNT, hep-ph/0611102

e QOur results: consistent with previous results with smaller error

v da, = aS®—a’™ = (27.6£8.1) x107'%: 3.40 discrepancy
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SUSY Contributions?

Is the 3.40 deviation due to SUSY?

Dominant SUSY contributions:

S .
el T ”Xo

which is, very roughly, given by

My) m?

SUSY __
a/ - . 2 —~ 2
87 sin” Oy m

" (sgn p)

where m is the SUSY scale.

Numerically,

a>Y5Y =(sgnu) x 13 x 10719

7
(1OOGeV) 2
X — tan

m

In order for this to be 11.4 < aiUSY X
10'Y < 43.8 (2 o range),

m =170 — 760 GeV

for tan 8 = 10 — 50. (Rough estimates)
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Impact on mSUGRA Parameter Space (Example)
tanB=10, u>0, A;=—300 GeV, m=171.4 GeV
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Summary

v' The largest uncertainty in a,: still from the LO hadronic contribution.
% Our results: 3.4 o deviation from experiment. =—> SUSY contribution?

% According to the paper by Benayoun et al, the consistency problem between
the ete™ and 7 data is no longer observed, which supports our results based on
the ete™ data.

» Waiting for new precise data from the radiative return at BaBar and Belle in
multi-pion channels.

» New data on the pion form factor appeared from KLOE, but there is some
inconsistency in shape with CMD-2 and SND data, which is yet to be understood.

» proposal at BNL (E969): If approved, a factor of 2.5 (or more) improvement
expected.

» planned measurement of a, at J-PARC: a factor of 4 — 6 improvement
expected.



