COMBINATION OF 27 AND 47 SPECTRA FROM TAU DECAYS R~
AND APPLICATION TO MUON g-2 cie e |G| U

Diogo Boito?, Aaron Eiben®, Maarten Golterman®,

Deutsche
Forschungsgemeinschaft

Kim Maltman®, Lucas M. Mansur ¢, and Santiago Peris® el
8th Plenary Workshop

Muon g-2 Theory Initiative (@) Inst. Fisica de Sao Carlos - USP, (b) San Francisco State Uni., (c) York University, (d) Inst. Kernphysik - JGU Mainz, UAPESP

(e) IFAE - Uni. Autonoma de Barcelona

SAO PAULO RESEARCH FOUNDATION

ABSTRACT : Due to the lack of agreement between different COMBINATION OF EXCLUSIVE SPECTRA
e'e data sets for the n'm channel, evaluating the HVP o = =

contribution to (g-2) from t-data input was again considered as 27 channel results Al

an alternative. In this work, we discuss the HVP contribution from

0.1F

Exp/Combined —1
Exp/Combined =1

a new combination of the 2n-channel from ALEPH, OPAL, and s o camel E—— [

Belle t-data, without applying 1sospin breaking corrections. We k| ] oo \ e e e —ee 1o 12 7 o2 o4 we o8 1o 12
also present a combination of ALEPH and OPAL t-data for the | BT |

4n-channel, comparing the result with KNT19 e’e” data using 219 200 x

N
Exp/Combined —1

exact 1sospin symmetry. A \ |
LU= \ -03 1 1 1 1 1
/ \‘N‘» : 0.2 0.4 SO.[ZeVZI 0.8 1.0 1.2
COM BI NATION ALGORITH M sl e T e For this particular channel, we combined the unit-normalized spectral function from
] ] . 0.0 La——pantsa¥ ALEPH, , and Belle experiments (CLEO not included in our main results
Boito, Eiben, Golterman, Maltman, Mansur, and Peris, 2502.08147 50 o555 oo  duetoalack of systematic uncertainties bin-by-bin).
s [GeV?]
Channel-by-channel combination adapted from the KNT Algorithm.
[Keshavarzi, Nomura, Teubner, ‘18] [Bruno & Sommer, ‘23] 0.030 Range i 12=206eV*
Total 4 channel
1. Division of the spectrum into Clusters. 47'(' channel results .| : g;i',’_“djf;a
usters
A exp 01
P | Whole fit range 0208 {
L4 ¢ e Total 4n channel %0_015 +
¥ . \ - ; : : 4 ALEPH data
/¢ o s : wxp o 0081 4 OPAL data
y \: : : : 0.010

+ A\, & . . 1nit. ¢ Clusters
. % + : 0.06 |-

1:2 1.3 1.4 1.5 1.6 i £ ¢ 1.8 1.9 2.0
s [GeV?]

-
-@-
p (s)

: . . - . 0.04 Range s: 2.0 — 3.2 GeV ?
A : : : | : :
#- + 0.04 -
s 5 - @y 0.02 “
B s /)/ H
D00 ) 0.02 |- 1IN
| |
Minimization using a generalized Q° function, and standard error propagation. 0.5 1.0 1.5 2.0 2.5 3.0 w
S [GeVz] 0.01 L Total 4 channel
N N | 7‘ | ' 4} ALEPH data
9 g Woo(do— R e (Creen bands represent the inflated errors for the clusters with § e
f— N 8 . . . ¢ — S . USlerS | | | |
Q (’0) ZZ( ¢ ( Z”O» Z]( J ( ]’p)) Q2 /<Q2> = 2.0 22 2.4 2.6 2.8 3.0 3.2
i=1 j=1 cluster s [GeV?]
A exp 01
| ¢ . . A p-value per cluster: n°m~ channel fit p-value per cluster: full 4 channel fit °® GOOdHESS-Of-ﬁt Computed USiDg a Monte
: * ' R 1ore o o 10 @ 5 .
e T : : : @ Carlo method for general Q°-function
v * : : : . exp 03
+ \ 0.8 [ 0.8 ( b minimizations.
: + ¥ L @y : : sél H j‘ s&L [Bruno & Sommer, ‘23]
: : T e + : ! H g lTl e Adaptation of algorithm in the 4m channel
i : : S ] : : 0.4} 0.4}
# : : : R N + : i . . to deal with strong correlation in OPAL
| : : : S : el " Sl . ] data, and avoid d’Agostini bias in
: : ; : ; * 5 ) § l p-value=0.05( | T f  _ gee - p-value = 0.05
# . ‘ o T & Whensscassivesns B e 4 & R v multiplication by global factors.
: 0.0 0.5 1.0 S]{.gevzl 2.0 25 3.0 0.5 1.0 1.5 S[GeVZ]Z.O 2.5 3.0 lBaH ot al. (NNPDF), ‘IOJ
) ) i & | >
\_ J J

HVP CONTRIBUTION IN THE 27 - CHANNEL

47 - CHANNEL: COMBINED vs. EM-BASED DATA

From the Conserved Vector Current (CVC) relation, we can associate the hadronic weak charged current and the isovector component of From the Pais Relations, we can obtain a EM-based spectral function using the data
EM current by a factor from KNT19 [Keshavarzi, Nomura, Teubner. 18’].
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