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Motivation: (g — 2),

(g —2)a™ = 11659180.2 + 4.2(had) -

- 2.6(L — L) -

(g9 —2);;"P = 11659208.9 & 5.4 + 3.3

EXP — SM = 28.7 = 8.0

- 0.2

M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J. C71 (2011)

1515.

Muon g-2 Collaboration (G.W. Bennett et al.), Phys. Rev. D 73, 072003

(2006) [hep-ex/0602035].
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(g — 2), and SUSY
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B. Lee Roberts, PHIPSI(09

from D.
Stockinger
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Suppose the MSSM point SPS1a is realized and the
paramaters are determined at LHC- sgn(A) gives sgn(4)

* sgn (x) difficult to obtain from the collider
 tan f poorly determined by the collider
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from Dominik Stockinger
B. l== Roberis, PHIPS 2008, Beqing — 14 Ocioher 2009 -p. 13/30

10 12 14 18 18 20

L New g-2
LHC
alone

<% — Oldg-2

H— LHC (Sfitter)

H. Czyz, IF, US, Katowice,



(9 — 2)”
E821

Ostat ::0.46 Ppm } o —
osyst = £0.28 ppm

a; ¥ = 116592089(63) x 10—+
an™ =116 591 793 £ 51

+0.54 ppm

E989
ostat = 0.1 ppm

= 0.14 m
osyst =— =0.1 ppm 7 hEe

dy+ = 116593 poa(16) X 10—41

Lee Roberts - INT Workshop on HLBL 28 February 2011 - p. 20/24
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(9 — z)u

Timeline presented to DOE this week

2012 2013 2014 2015

) FMAMI])ASOND) FMAMI I ASONDUOJFMAMI I ASONDPDIFMAMI I ASOND

Engineer/construct building and tunnel
Disassemble and transport storage ring
Reassemble storage ring and cryogenics
Beamline and target modifications

Shim field, install detectors, commission

BOSTON
Lee Roberts - INT Workshop on HLBL 28 February 2011 - p. 24/24
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anatomy of (g — 2),

A. Hocker, Tau 2010, Manchester

G = Gu T et ay
a 2P — 116 584 718.09  (0.14 + 0.044) x 10~ 11
a;;veak — 152 (14 2) X 1011
alﬁad LO _ 6 914 (42 4+ 14 + 7) % 10—11
azad LbL __ 105 (26) < 10—11
atot SM — 116591793  (51) x 10~
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had __
a,“ = a

H. Czyz, IF, US, Katowice,

anatomy of (g — 2),

lquad’LO n agad,HO +a

had,L BL
7}
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The reason we need R(s)

had,LO ds
ap PO = o 1o ds k¢ (s) R(s)

R(s) = o(eTe~ —hadrons)

O point

One has to measure :

o(eTe”™ — hadrons)
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R from scan
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THE RADIATIVE RETURN METHOD

do(eTe~ — hadrons + v(ISR)) = I

H(Q?,0-) do(eTe™ — hadrons)(s = Q%) |

» measurement of R(s) over the full range
of energies, from threshold up to 4/s

» large luminosities of factories compensate

= hadrons @ ©/7 from photon radiation

» radiative corrections essential (NLO,...)

High precision measurement of the hadronic cross-section

at meson-factories
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PHIPSI 2011 - A. Hafner

ISR analyses at BABAR

published

ee” T
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ete” = 3(nTn7),2(r "
e e — pp

ete” — AA, AX0, X050
efe” =5 ce—.
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i, KYK ot
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PRL 103 (2009) 231801

PRD 74 (2006) 091103, PRD 76 (2007) 012008
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PRD 77 (2008) 092002, PRD 71 (2005) 052001

2(!*‘(+ K™) PRD 76 (2007) 012008
PRD 76 (2007) 092005
PRD 73 (2006) 052003
PRD 73 (2006) 012005
PRD 76 (2007) 092006
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ongoing analyses

ete” 5 KTK™.K!K?
ete” = i 7"

about to be published: eTe™ — 2(7 77

). KK 7 KK~ rtn™, 2(KTK™)
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BaBar - ISR
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PHIPSI 2011 - T. Teubner

Pie diagrams for contr. to a, and a(Mz) and their errors”
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Why the error is so big?

—
[ o]
[ |
L I
P
—
[ ]
]

—
—

TT T
[ ]
=
—
||||
|

Fnlz_llllllllllllll|||||||||_ '-0.2_IIIII|IIIIIIII|||||||||_
0 b ot Average 0 b ot Average

o I 1 0 [ phoe 1
?0.15_— Ee-aa ' BABAR ﬁﬂ.ﬁ:— EE AT ' KLOEOB
Y AT HLOERD -
2 008} 2 0055 :
. Al 3 I

Rl ¢ Oy

§ f § |

G- 5.

i 5

) 0

) 0

2 4

Q 0-

—»
—
(& |
L
I

015;

-:llllI|IIII|IIII|IIII|IIII -02:|IIII|IIII|IIII|IIII|IIII:
05 06 07 08 08 1 05 06 07 08 09 1

& [GeV] s [GeV]
M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J. C71 (2011) 1515.

=
=]

H. Czyz, IF, US, Katowice, ~* — ~*, B-factories, (g — 2), 17



Why the error is so big?
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EPS Conference 2011 - G. Venanzoni

Comparison of results: KLOE10 vs BaBar =)

BaBar results compared to KLOE10: Fractional difference
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EPS Conference 2011 - G. Venanzoni

1.1 ¢

: ¥ /ndf 69.8 /59
075 — AD = 1,0041 +£ 0.20949E~02
1.05 ;—KL{)EIIIKLOEOB Hf * +
0 e AH ! HM LA 1 Ihlmjrﬁﬁ

1B NLR I 0 ) A |
75 £ (|1 1 r'j H

005 7! 't | J'

925 |- green band.: systematic error

o [ R B e T e e T e e S S e
097704 05 08 07 08 09

H. Czyz, IF, US, Katowice, ~* — ~*, B-factories, (g — 2), 20



BES IiI

already 10° 7(2S)
and 2 - 103 J /4

gharmed

The 8th BESIII Coﬂaborauon Meetmg aion
Shanxi Universny, Talyuan, My 26-30, 2009 =
‘ antkcharmed
hadron
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Lattice

had,Latt _
a, Nj—a =572 (0.16) x 107°

had, _
a, Nj—3 =566 (0.05) x 107°

X. Feng, K. Jansen, M. Petschlies , D. Renner, ArXive:1112.4946
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LbL

No direct relation to data

83(12) X 10+“ _19(13} v m-ll ‘|'|32(3) Y m—]l

0,1
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Andreas Nyffeler, Seattle 2011

Pseudoscalar exchanges

Model for F p(#) sy a, (7% x 10t | a, (7% n,n") x 1011
modified ENJL (off-shell) [BPP] 59(9) 85(13)
VMD / HLS (off-shell) [HKS,HK] 57( 4) 83(6)
LMD+V (on-shell, ha = 0) [KN] 58(10) 83(12)
LMD+V (on-shell, ha = —10 GeV?) [KN] 63(10) 88(12)
LMD+V (on-shell, constant FF at ext. vertex) [MV] 17(7) 114(10)
nonlocal xQM (off-shell) [DB] 65( 2 ) —
LMD+V (off-shell) [N] 72(12) 99(16)
AdS/QCD (oft-shell ?7) [HoK] 69 107
AdS/QCD/DIP (off-shell) [CCD] 65.4(2.5) —
DSE (off-shell) [FGW] 58( 7) 84(13)
[PdRV] — 114(13)
[JN] 712(12) 99(16)

BPP = Bijnens, Pallante, Prades 95, '96, '02 (ENJL = Extended Nambu-Jona-Lasinio model); HK(S) = Hayakawa, Kinoshita, Sanda "95, '96; Hayakawa,
Kinoshita '98, '02 (HLS = Hidden Local Symmetry model); KN = Knecht, Nyffeler ‘02; MV = Melnikov, Vainshtein '04; DB = Dorokhov, Broniowski '08
{(%0OM = Chiral Quark Model); N = Nyffeler '09; HoK = Hong, Kim '09; CCD = Cappiello, Cata, D"Ambrosio "10 {used AdS/QCD to fix parameters in DIP
(D"Ambrosio, Isidori, Portolés) ansatz); FGW = Fischer, Goecke, Williams "10, 11 (Dyson-Schwinger equation)

Reviews on LbyL: PdRV = Prades, de Rafael, Vainshtein '09; JN = Jegerlehner, Nyffeler '09
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Kirill Melnikov, Seattle 2011

The model that fits the box

 We simplify the problem by picking up a particular part in the
phase-space ¢; > ¢3 > ¢; > A{,;, However, we require that in that
part of the phase-space the amplitude is reproduced "exactly"
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4 o
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Photon-photon interactions

e >

¥
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!

g <«
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LO amplitude

P2 2

D1 (1 (1

Figure 1: The t-channel (left) and the s-channel (right) diagrams for ee™ — ¢7¢™ P
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EKHARA MC generator

1.0:
ete” > nTn eTe™
e background to ete™ — wtmw ™y EKHARA 2.1: 7T+7T_, 71'0,

e Henryk Czyz, Elzbieta Nowak-Kubat,

/
Phys. Lett. B 634, 493 (2006), mn.n

Pr= q2
D2 /V'Q
_L<L G2
2.0: ete” — wlete P
. . ri q1 ql
e Henryk Czyz, Sergiy lvashyn, e Modular structure

Com.Phys.Commun. 182 (2011) 1338

e radiative correction to be included soon

+ A. Korchin, O. Shekhovtsova ]

http://prac.us.edu.pl/”~ ekhara/
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Perspectives - KLOE?2
VY - T
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D. Babusci, H. Czyz, F. Gonnella, S. lvashyn, M. Mascolo, R. Messi, D.
Moricciani, A. Nyffeler, G. Venanzoni, arXiv:1109.2461

H. Czyz, IF, US, Katowice, ~* — ~*, B-factories, (g — 2), 32



BES-II1, 79

BES-IIl at small Q2

- O cuts

example

events for L = 20 o

?
=]
5
o

1a+00E

TR0

s =3GeV, [ ZLdt=20fb
(~ 9 months at & = 10> cm—2 s 1)
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Summary and perspectives

e slow but continuous progress observed
in quest for precision in (g — 2)

e serious challenges in the forthcoming years
radiative corrections, form factors modelling ...

e promising perspectives of new measurements

at KLOE2, BES-III, VEPP2000

%

o hoping that at superB the ISR and ~* — ~
physics will attract more attention than at BELLE
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