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Where we are

Filfo from the prescaled events - syst. error is negligible

Solid - compared with 2001 and DC trigger [/

Trigger

B ackground MC shapes fitted to data - addressed today (/ )

from MC re-weighted and smeared (v~
Mtrk, Mmiss from data ( )

Vertex difference data-MC of O(1%) - addressed today

()

Tracking | difference data-MC of 0(0.7%) - addressed today (\/ )

Acceptance data-MC comparison for 6_- addressed today

unshifting (Q*,_— Q%) (pions), FSR — ISR (muons)

Radiator | Only for absolute measurement, (cross check with muons)

Luminosity | VLAB. Eff. Cross section for 2002 - New BABAYAGA

v
()

()
v

blue = estimated from MC
red = estimated from data



Vertex efficiency outline

1. definition of the control samples and of the vertex efficiency

2. data-MC comparison of the criteriain 1.

3. efficiency from data and MC for mmy and puy

=77ty MC (O(20) pb-! ppgphok3)

"uuy MC (O(20) pb-' pho5mmg)

=drc data (100 pb-', preselected with NEW ppgtag: m,,,, m_... cuts
with track momenta at the PCA



Definitions

# of events with a good vitx

-The vtx efficiency, =
Vi fvrx # evts with (at least) a good pair of trks

- 3 conditions (in cascade) define a “"good” pair of tracks:
-LO = both tracks of opposite charge must satisfy usual acceptance cuts:

220

Or 1< 50Cm; 0, < 8cmi|zpe, | Tem, é
£ DATA
50 <, <130,0; <15(, > 165)
L1 = (at least 1 track is not an e) Wl
Logrl>0 and mip
(-1<mlp<0.2 for zt; 0.7<mlp<2 for ) 0 -
_> 120 —
L2 = my, and ellipse cut “T
For u: 80MeV<m;g<115 MeV; I P T O S N I T

For x: 130MeV<m;g«<220 MeV;

trkmass vq ggmm M__ (GeV?)



MLP performance on data
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L, performance on mmy
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L, performance on ppy
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Comparison among the 3 criteria
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Data/MC comparison for vertex
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Ratio mmwy/upy for data and MC
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Possible contamination and outlook
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Bhabha?

A different method
for vix efficiency
wrt 2001 analysis.
It uses the new
ppgtag at track
level.

Preliminary
agreement between
data ad MC is
O(1%). For uuy,
background seems
present.

We are studying
the systematics of
the method.
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Checks on ppgtag: m;., and m... cuts

1.

in the selection we cut on variables defined with vtx momenta,
(for vertex efficiency... obviously not!ll), what about cutting at
the level of pca momenta?
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Check for pions from MC
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Check for muons from MC
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Updates on background fit

1.

P. Beltrame's corrections on both data an MC are applied to the
m,.« shapes to check for differences, no significant change
aside from p+p-pO

found an effect in the p+p-p0 MC events, smaller weights
(< 1.B), slight net effect
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Effects of P. Beltrame on the bckgr
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Better 3m weights

« When correcting MC momenta, one should recreate PPGTAG condition with the corrected momenta
This was not possible before for 3z, since the MC-sample for 3 was already filtered by PPGTAG
— Redid 3xt sample incl. w.resp. to PPGTAG, redid background fit - weights for 3t contr. change.

Weights==1. above 0.6 GeV?
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Systematic uncertainty in the polar
angle of the track @ small angle

apply corrections to reconstructed momenta in MC to reproduce m. . peak
from data (smearing+offset...)

estimate polar angle resolution as the RMS of 6,.,..-6,.,and take it as

the standard deviation = o

vary 0., and take the fractional difference of the spectra (after the
standard selection) at 1o as the systematic uncertainty

18



Check mc-data differences in resolution

we check the effects on the spectrum

squeezing/stretching the opening cone and

estimate the relative difference wrt the

chosen cut (similarly to what we did for the

Lumi, but there the cluster polar angle is

used... o ~ 2°, Kloe Note 202)
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Resolutions in 6_: a comparison

2

Entries 5929163
B ame Mean 10.2862E-03
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LEGENDA:
rmc = no smearing at all
bva = Bini-Valeriani

bel = from P. Beltrame

same RMS (resolution) btw doing
nothing and Paolo’s recipe
same MEAN (offset) btw doing

nothing and Bini-Valeriani

a RMS ~ 0.3°is taken as the

conservative resolution in 6

20



1

G

Relative differences: data (I)
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Relative differences: data (II)
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Relative differences: MC-BV (I)
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Relative differences: MC-BV (II)

N6, <0)

1
N.(50° < 0)

similar conclusions take

place:

low M_, slope can reach 4%

at 1o, and also the high M

T

region can be offset by 1%

0.015

001 -

0.06

0.04

0.02

0.1

0.075

0.05

0.025

0.5 075
M_? (GeV?)

8, = 50.4°

aven.,

0.5 0.75

M, ? (GeV?)

- 9= 50.7°

M, ? (GeV?)

002 |

0.01

0.06

0.04

0.02

0.1

0.075 |

0.05

0.025

ey
)

.
Lo s |

0.5 0.75

M_? (GeV?)

lll[llll

) I

0.5 0.75

M_? (GeV?)

8, = 50.8°

M_? (GeV?)

0.04

0.03

0.02

0.01

0.08 |

0.06

0.04

0.02 |

0.1

0.05

.
......
| |

via,

05 075
M_? (GeV?)

' 8= 50.6°

.'.'.--¢
I N T T T B T

0.5 0.75

M, ? (GeV?)

: ' ecu-‘- = 50.90

M_? (GeV?)




Relative differences: MC-P.B.
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Relative differences: MC-P.B. (IT)
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Systematic uncertainty: data-BV (I)
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.. zooming the previous one
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Systematic uncertainty: data-BV (II)
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.zooming the previous one
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Systematic uncertainty: data-P.B. (I)
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.zooming the previous one

M, ? (GeV?)

M, ? (GeV?)

M_? (GeV?)

- 0005 1 x°/ndf 3142 / 28 1
0.004 i Pl -0.7502E-03 + 0.4070E-03
0.002 _ Ii : # 0004 ' ! P2 0.1591E-02 +  0.5612E-03
oL { }HH#H 0003 |
-0.002 :— L= 4 0.002 a
E CU i
-0.004 '—| :

MC dat 5 % w5 1 i i
Ni (cht < 8) _ Niaa(ecut < 0) 03 0'I7 L0 r 1
NYC(50° <0) N (50° < 6) Mo (GeV g |

0.004 —‘ -0.001 |- i
0.002 | f i
0 _| | ﬂ** f |
-0.002 [ 000‘?
0004 11 %% 00|
; ° L S T § |
systematic error < 0.2% at lo M_2 (GeV 0% 3 0.4 0.5 0.6 0.7 0.8 0.9 1
or the low cut : -
f 0.004 | g/'@ . 0.004 ;I
0.002 E — - 0.002 —
0 f : Ww,.” b jhﬁ“’w»"w""“"“w
-0.002 n - CUT - 49 8° 0.002 E ecu‘l’ - 49'90
-0.004 E g |....0'004-_...|....|....
0.5 0.75 1 0.5 0.75 1



Systematic uncertainty:
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.zooming the previous one
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Tracking efficiency: data control samples

Selection of the data control samples from RAW:

01 A A

1) 2 and only 2 clusters with E>30 MeV and
29 cm/ns < R/t < 32 cm/ns

2) [M,, - my| < 20 MeV

3) a tagging track recognized as a pion by
the Likelihood, extrapolating back to the IP
T

1) 1 or 2 clusters in the barrel

withb ns<t<8ns

2) a tagging track recognized as a pion by

the Likelihood, extrapolating back to the IP,

and with |p-y-490| < 5 MeV

No. of events x 10™/1 MeV
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[
[}

o
<

=2
<

—
=)

[\
<

i o
. J ] _// | PN LI _._MAJ gt ——
150 200 250 300 350 400 450 500 550

Pion momentum (MeV)
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Tracking efficiency: the candidate track

The candidate track must satisfy the following cuts (on data):

1) charge must be opposite wrt tagging track

2) first hit must have pgy <50 cm

3) the point of closest approach (PCA) of backward track extrapolation must

have ppcs< 8 ecm and |Zpc,| < 7 cm

4) %2 algorithm to assign the track based on the conservation of momenta

known from BMOM, the tagging track (and the x® for the 15t sample)

From MC:

take the KINE track and look for the DTFS track of the same sign

having the same 2) and 3) features 36
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the agreement is on
the level of 0.6-0.7%
(validated by a good
x2/ndf) in the region

covered by mtn x’

events _ T
1¢E .k -
0.975 3‘++ Y, 3777 1 4l ‘ Jf++
0.95 A0 0.9938 0.848 0E-03
ntn-events (4 bins)  0.925

worsen a little the
agreement at high 6
values and enforce  0:973

that at low 0 values
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Fit to the ratio data/MC

the agreement is on
the level of 0.6-0.7%
(validated by a good
x2/ndf) in the region
covered by m*mn°

events

- events (4 bins)
worsen a little the
agreement at high 6
values and confirm

that at low 0 values
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Outlook and plans for tracking

quoted numbers show the qualitative stability of the procedure,

they will be used for correcting MC tracking efficiency after:

1) alittle more mwy MC-data systematic checks
2) evaluating ppy tracking efficiency and comparing with sy
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Conclusions

efficiencies have been evaluated with
refined/different methods wrt published analysis
. the results are stable, and when compared, similar
to the 2001

. detailed studies of the systematics are going on,
their outcomes with F_will be presented @ Capri
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Back up slides
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MC Comparison mmy — puy
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i

MC Comparison sy — ppy
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