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Our goal:

Measurement of the eTe™ — 77~ cross section
at the BESIII experiment

with a precision

in the order of 1%

SESII
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m Photon emitted in initial state

m Available CMS energy reduced
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adiation

Study the channel
e'e” =Y sk
e 7T

; + - .
to measure the cross sectionof e e —JI T

via

do(M,,) 2M

L W(s.x,0,) o(M,,) (neglecting FSR)

dM,_ s
invariant mass of 21T Radiator function
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EMC
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tagged:
photon hits EMC

polar angle distribution of ISR photons (MC)
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Emc
| S

untagged:
photon leaves the detector

= Tagged Analysis
= Acceptance for mt*1t- down to threshold

= Untagged Analysis
m Higher cross section
m Acceptance only from m__ > 1GeV
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lysis

kinematic requirements only
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lysis

Muon suppression:

m Artificial Neural Network

® Trained with MC events

= Efficiency matrix (p,®) for data-MC
m Track-based data-MC corrections

m Cross checked with different TMVVA methods

TMVA overtraining check for classifier: CFMIpANN

1777 Signal (test'sample) ' "' | o' Sighal (training sample) ' " 7
E Background (test sample) | | « Background (training sample)

EKoImogorov-Smirnov test: signal (background) probability = 0.735 (0.455)
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Muon suppression:

m Artificial Neural Network

® Trained with MC

events

= Efficiency matrix (p,®) for data-MC

m Track-based data-MC corrections

m Cross checked with different TMVVA methods

(1/N) dN/ dx
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TMVA overtraining check for classifier: CFMIpANN
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o Background (training sample)

EKoImogorov-Smirnov test: signal (background) probability = 0.735 (0.455)

BESII
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Event Yield:

18000

16000

events / 5 MeV

14000

12000

10000

8000

6000

4000

2000
0.

Efficiency Corrected for data-MC Differences
Divided by global efficiency

- 12388

- oo

- 4t

- + +

- +++

C + ++ +

- +

- # Yy

- + =

-7 BESIT

C + +

- o 4y

- R PRELIMINARY e

B e s +,

;‘H* f,f’

_—1 1 1 1 | | | | | I 1 1 1 I I | | | 1 | 1 1 1 1 | | | | 1 ?

0.65 0.7 0.75 0.8 0.85

0.9
m,., [GeV]

Radio MontecarLow WG Meeting, Frascati 2015



Compare ANN result for p+u-y with QED prediction

m Revert selection

m T(+71-y background very small
m data-MC efficiency corrections
® PHOKHARA accuracy < 0.5%

® [uminosity accuracy 1.0%

Excellent agreement:
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A(Data/QED) = (0.49 + 0.30)%

/

Statistical only
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ation

® To integrated Luminosity:
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ation

® To integrated Luminosity:
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atic Uncertainties

source uncertainty (%)

photon efficiency correction 0.2

pion tracking efficiency correction 0.3

pion ANN efficiency correction 0.2

pion e-PID efliciency correction 0.2

PRELIMINARY i Hees
angular acceptance 0.1

muon background subtraction 0.06

non-muon background subtraction 0.03
unfolding 0.2
FSR correction dgsg 0.2
Luminosity is the limiting Factor! vacuum polarization correction dyac 0.2
radiator function 0.5
®= Redo luminosity measurement Luminosity £ 1.0
sum 1.3

> Andreas' talk

® [mprove luminosity measurement by approx. factor two

» Reduce systematics of opare(e7e” — 777~ (7rsr))to approx. 1.0%
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= Fit with Gounaris — Sakurai parametrization

m Free Parameters: m,,I',,my, 'y, ¢u, |Cu]
m Other parameters fixed
mx2/n.df =33.2/51
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. BESII
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orm Factor

Vs' [GeV]
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to BaBar

015 | T T T T | T T T T I T T T T T T T T T T T T I T T T T |
E BESIII fit E
01— —— BaBar -
B PRELIMINARY , _
- 0.05‘:— [ e I

E) o HLH 111 h |||£" ) |||I| [ ,,'.v_ Ih! |'|‘ v | [ m ! |
9 A A Y :! [ AL A "’ Y TTj_l T I ? 7
R F ]
= -0.05|— -
o1l -
015 |: | | | | | | | | | | | | | | I | | | | | | | | | | | | | | :

0.6 0.65 0.7 0.75 0.8 0.85 0.9
s' [GeV]

April 20, 2015 C.F. Redmer - pi+pi- using ISR at BESIII Radio MontecarLow WG Meeting, Frascati 2015

18



to KLOE
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had
m

= BESIII measurement confirms Aa
m Systematic uncertainty dominating

= Current precision: 1.3 %

= Outlook
® Reduce contribution of luminosity measurement
m Factor three more statistics available at BESIII

m [nvestigate full mass range
= Tagged and untagged measurements
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