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R measurements
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- — T i - - ..-I - 4 =
R = o(e'e >Hadrons) / oy(e'e > ')
A large number of measurements scattered at various energy ranges,
over the last 3 decades.
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et~ — hadrons for gy < 1400 MeV; recent data from Novosibirsk VEPP-2M collider [27].



mHI Tt cross section

Systematic Errors can be under control

:

A N Y * LLLLY ISR luminosity 3%
Renii B sa « background subtraction 1%

10 |+ SND (10-15% for M,,<1.0 GeV)
« 42 MC-DATA cut difference 2%
* radiative corr. accuracy | %
e MC-DATA track losses diff. 2%
» model dependent acceptance 2%

Gie'e — 210218 ) (nh) u

g

Estimated total systematic error 5%

i
* Very competitive stntistical uncertainties
. * Babar is the only experiment which covers
1] e whole range
oo 1300 2000 ET .ﬂ-;'m'r" 4 no point-to-point normalization problem
o (MeV)

Details are in dedicated talk by Roberto Stroili

September, 2003 “Initial State Radiation Studies at the T(45) in BaBar™ T
E.Solodov, Movosibirsk
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BaBar dara covering the full mass range
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r ISR Cross Section

do (s, x) 2E;
——=Wi(s,x s(l—x)| s xX=
s (s,x)0 [s(1-x)] I
In Born approximation: M. Benayoun et.al. Mod.Phys.Lett. A
Vol. 14, No. 37(1999)2605.
20 VL z2
Wis,z)=—-2In—-1)- (1 -2+ —
(8,2) Tz ( M ) 2 )

W(s,x) can be calculated with < 1% accuracy

Cross Section for final state [ (normalized to radiative dimuons)

— “effective c.m. energy squared” =M = s(1-x)
) up -‘"‘L.\_\_\__ '
dN, f€,, -(1+8 SERRNES ity

0 ,(s") =~ (s
f . F Y e'e —p'p T — :
f‘www Er (1 +ﬁ'mﬁ —_— *dlL(s')
Corrections for ISR luminosity
Detection efficiencie final state radiation
September, 2003 “Initial Statc Radiation Studics at the Y(45) in BaBar™ p

E . Solodov, Novosibirsk



ISR statistics compared to low energy e'e-

BaBar integrated £= 125 fb!
+ lolding in estimated event selection and photon/muon efliciencies

E_.=0.61—0.96 GeV:

Luminosity Hadrons
CMD2 (published) 180K Bhabha 114K (more stat on p peak)
BaBar |cos0 *|<0.80 176K ppy 970K
(comparable overall statistics, bur BaBar stavistics stronger off p peak
specially at s"=0.8-1 GeV where CMD-2 & r data most discrepant
CMD-2 also has x5 more data now being analyzed)

E,=2—5 GeV: Hadrons
BES ~85K
BaBar |cos0 *|<(0.80 1760K

(the large sample from BaBar ISR is equivalent to 30 points in 5% at
100 MeV step with 0.4% stat. precision each)

Jun/0203F  Su Dong Prospect of R, Measurements with ISR
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Inclusive R Measurements

What about using the ISR photon energy + hadrons opposite to it?
Resolution enough ? Efficiency under control? Does it matter ?

i i ah M ; r . - 1. F
Hadronic contributions to @, : ¢ T
& of integral at 7 GeV
1% Comipared to perfect
i ncevtainy I|:"_-_l detector:
L T = Cimmssian ~0.5%,
%_ = el § Crysiil ooniler 3%
*s 4 f Al chisiers 7%
Ty, m -
We can surely calibriae
@ - Frven dain to o soaall
L0- 5 Gev 105 - 200y L froction of the 3% !
o Perfect Delecior Ll viry rrmimisimg.
1 Lol £, it
Fig 1 Belniw o B m Sualllm? ] e sgeinsle s ooy W - Xinl Cenier Cls
All Clusiers
. 1 s 0 1

Can work for Ac,_, up to V8'~ 7-8 GeV before photon background from
normal non-radiative hadronic events becoming significant.

September, 2003 “Initial State Radiation Studies at the T (45) in BaBar”

25
E.Salodov, Mavosibirsk
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The Need for R in Muon g-2

a_ x10"
QED 11658406 + 3
Hadronic (LO) ~T000 + ~6()
I I Hadronic (NLO) 101+ 6
Hadronic (light-by-light) 80 + 40
Weak 152+ 4

The leading order hadronic correction cannot be calculated from
perturbative QCD => Need experimental R(s) measurement.
o0 ) f
Aot — (9)? [~ Rama®KE) o
2 3w Ja g2
Most contributions and uncertainty come from s'< 3 GeV?,
Low energy measurements traditionally done by summing

exclusive modes, dominated by m'nt mode contribution.
Jun/02/03  Su Dong Prospect of B, Measurements with ISR
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The status of a,

Aug/02 review by: Davier, Eidelman, Hoecker, Zhang hep-ph/0208177

LB | L | T

EJ U5 [ea)
168.H ¢ E5 7

DH 98 (e’ # t« QCO}

1" BExT 3 ——e——

HMMT 92 (o e incl)

657 4 [ —

DEHE 03 {e'e -basad)

160 5T W ——

DEHZ 03 i r-based)

PATES R el i
BML-EAZT 02 ]

L B b —ll—

T LB | | B Rl |Ir

i
L4

140 15 IED 1

LY 18 1m0 oo M0

a,— 11653000 (207"}

At least one conclusion can be drawn:
New e¢*e- R measurements would be very desirable !

Junf203  Su

Domg
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