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Analysis overview

Tt

\ 4

<+ K. tag (K, interaction) ———
> Tag efficiency from data

% 2 tracks coming from the IP

% Acceptance and loose p cuts

> Acceptance from Monte Carlo
> Tracking efficiency from data
> t0 and trigger efficiencies:

- Single particle efficiencies
from data (Ks—ntn, K, —mev)
plugged in MC

7t07t0

A 4

% 4 prompt clusters by TOF

% Acceptance and E cuts

> Acceptance from Monte Carlo

> Photon detection efficiency from data
using ¢—nt - n’ control samples

> Trigger efficiency:

- probability of having 0,1 triggering
clusters from data

KLOE General meeting, Frascati 25.09.2001 2



Conclusions at Elba Workshop (May 2001)

Systematics
O Track efficiency: DATA/MC = 98.5%
d t, and trigger Check convolution
0 Tag efficiency ~1% p* spectra deviation
v' Cluster counting =1%

Method 1 (2 tracks)
v'  Reasonable results, with respect to 1999 and PDG
0 Stability to be checked on wholg year 2000 statistics

gijjjfi‘tif“;i;:j S d 2 (Double + single tag)

\ 7Y events for rephaSing and to

Kok £ ing, Frascati 25.09.2001 3



Track efficiency: DATA vs. MC (May 2001)

» track efficiency vs. 6 and p+ DATA/MC =98.5 % I
L2 Entries 45 111.2 HT Entries 45
115 15 B
N Monte Coarlo i DATA / MC x;é’ndf 42.30 ol[gsjg
105 |- Data 1.05 T
. I b RSN S
05 | T e e 0ss { + ",
0.9 -+ - 09 | +
0.85 N + 0.85 +
0% 0 4|0 6|0 glcp ' 'ulml ' Léo Ulm Iul’,o T 0% o0 '2:3' ' '4|0' ' 'slo' ' 'slal 'ulml ' 'léol ' 'ulml ' 'ulsol %0
| 2 Entries 0 t2 Entries 74 0
L5 -
WL DATA/MC |/t 2% /40
Los -
1 | . s ey
0.95 i;+++++++++++ LG S +H-H+++ ‘ﬁ +‘|‘+++}>
0.9 _—1[ f HJ{ 1
085
08 50 ulm I leo 2(|)0 2;0 3(|)0 I 350
Pr
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100

99

98

96

95

Track efficiency: DATA and MC

4
D
v
L]
o O plateau MC
= P plateau MC
$ © O plateau DATA

¢ P plateau DATA

30

35 40 45 50 55 60 65

70

Tracks are searched
requiring the first hit to be in
a cylinder of r; = R
centered in the origin

Track efficiency turns out to
be sensitive to this cut, due
to spurious hits (noise and
machine background) in the
very first layers of the
chamber

i (Cm)

rascali 25.09.2001 5




- ] 0
| |
Track efficiency: DATA/MC
Lt Y/ndf 6940 / 38 L2
[ % Summer 2000 " ’ [ & Summer 2000 X'/ndf 4841/ 30
1.05 AD 0.9924 £+ 0.4273E-03 i AD 0.9915 0.4238E-03
1 . PN bty B 1 G o LI o o o - ‘7.,.—#++
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0.95 _— 08 [
0_9||||||..I||||||||||||.||||||||| T R T T TR R R SR A N S SN N SR R R
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L ¥/ndf 5100 / 38 L2 f 5055 / 30
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'.-l-"l- _‘.
0.95 _— 08
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1.1 1.2
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- 1 | roccococoos rcne oo O O o e ey
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range:

120<p;<300 MeV/c; 30°<0<150°




Track efficiency stability

150

L1 1.1
@ Summer 2000 0 Summer 2000
O November 2000 - 16 0 November 2000 - 16
1.05 1.05 |-
O April 2001 O April 2001
1 | —
095 |-
09
085 |-
08 |-
| I RN | I [ [ I I [ I I | | 0-75 il L L L L L I L il L I L L 1 I 1 1 L I il L L I L 1 1 I 1 1 1
75 100 125 0 20 40 60 80 100 120 140 180

efficiency is stable in the




Tag efficiency ratio

Ks — tz~ sample (2 track + inv. mass cut):
comparison between §* spectra before and after TOSTEP1 correction

¢ (events in window) = (96.5 + 0.5) %

18000 -
L Entries 230341
oSk 97.7 % |
i 16000 |-
_ rephased
105 14000 |-
g i not rephased
12000 |-
*E 10000 [~
8000 |-
10°F 5
i 6000 |-
4000 |-
102 i
2000 |-
S AR SR (AT | | | N
-10 EX -5 2.5 0 2.5 5 75 10 i,

L 1 1 . L
02 0.225 0.25 0.273 0.3 0.325 0.35

tg -ty step 1 (ns) . -
B crash (KS —5 T ‘]'[)
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Tag efficiency ratio (May 2001)

00 normalized over all the interval, +— rephased
22500

20000
L7500
15000
12500
L0000
7500
5000
2500
0

_ Systematics from comparison
T rephased between 5* spectra of:

. TEDTEO

(KS —> AT )rephased and
| I esesesiarsassesssisnssassns (KS—).T[O.T[O)

T 1 1 1 I i &
0.18 0.19 0.2 0.21 022 0.23 0.24 0.25 026
+ " rephased 00 B
2000

1500 |
o0 [
so0 |
| o}

500 |
1000 |
1500 |

_2000 T L L 1 I 1 1 L | 1 1 L I 1 L 1 I L L L I L 1 1 I 1 1 il | L 1 L
018 0.9 0.2 021 022 023 0.24 025 026

&

2 problems:
* The +— rephased distribution is shifted wrt 00 one

* + — rephased normalization is sensitive to the tails

eting, Frascati 25.09.2001 9



= 0.26 -
a=n -

B - [ | 2000
025 | = -

I i 1750
024 |

i -

- 1500
023 |-

s 1250
022 |-

| -

I ‘ I 1000
021 |

i 750
02 |

s 500
0.19 |- =

i L | I | I 250

i -

018 B b v v Ly | | L 0

-10

trigger time (ns)

#*

.

0.26
0.25

0.24

0.23

0.22
0.21

0.2

Look at g* distribution as a function of the trigger time:

p* shift (time scale correction I)

= traw + tTOF] / tbunch).tbunch

i II
P -
L} I I
B
il -

I—;.DI IIO I Ell lIO l I?.lUI - I3|DI - I4IO
trigger time (ns)

Ks— mtm~

2000

1500

LooD

500

10



p* shift (time scale correction Il)

*vs. trigger time profile without and with time scale correction:

= 0224 = 0224
cal ca B !
raw times: 68/6t = —5x10° ns™ i row times: 68/6t = —5%10° ns™
oo | scale correction: 68/6t = +4%107° ns™' oom | scale correction: 68/6t = —3%107 ns™'
022 022
0218 —j\\\ 0218 —\\\\\
- . -
L - - —— = — . ¢ F * L4 [ ] ] L L J ®
0216 - 0216 -

0214 o L e b e b e b s s b s 1 0214 PR NSRS SN SN I SR NS ST SN Y SR S NS ST R I

trigger time (ns) trigger time (ns)




Time scale correction stability

s 0221 0217
0, ¥ -
022 |- 0.216 |
B N B
0.219 :—+=l. 0.215 :—*xx
: ol : xxy
0218 | a 0214 | '
0.217 - Boopl . 0.213 - + AA
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0.216 |- 0 0.212
0‘215 : | 1 1 1 | 1 1 1 | 1 | | 0‘211 : | 1 1 1 | 1 | | ‘ | | 1
20 0 20 40 20 0 20 40
trigger time (ns) trigger time (ns)
0217
— i
0216 | ® +. B 00 Summer ’00
0215 | * & « Qo +, 0 oo Summer ’00 corrected
¥ %
- X
0.214 | * x % " A +. ¥V 00 Nov.-Dec.’00
: =A* X A+ o oo Nov.-Dec. ’00 corrected
0.213 :—iﬁﬁ*#%***ﬁﬁ*
0.212 |- * o+, X 00 Oct.-Nov. ’00
T = R A R Y¢ +. & oo Oct.-Nov. ’00 corrected
- 20 0 20 40

trigger time (ns)
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1020.6 [
— Sqru(s) from Bhabha events

“H Time scale correction (VS from K crash)

2

=

E" o Ih e Sqri(s) from Kerash KS—)’JEDTCGEVEHIS T \/S= 2MK. [1 —_— (18*)2]—1/2
W

oos | 'M« ﬂr h NN
oo | %|JJLMMMNP\ mh*‘w' Sob 1999 e .
oo | el e e

o | 2000

14100 14200 14300 14400 14500 14600
Run Number

‘ PR é:'ras,h,,,, R S

98 99 100 101 102 103 104 105 106 107 108

Run number x 107




H p* spectra (after t correction)
00 no_rmalized over all the interval, + — rephased

25000

22500
20000
17500
15000
12500
10000
7500
5000
2500

. Ks—muilto
— K —7't rephased

L | |
0.21

+ — rephased — 00 3




p* distribution tails (where do they come from?)

g [ [ I' I:II:"l'.: , 103 E [ [
S a0 b ' 'Il::I--I"I. ' : CHnS ¥ '
L ' ., "I-'."u'ul 4 F:l II T ' 103
"nf:'. . '.EI :Il I'l , N Vs- At vs- AR . ILI':Il..Ill"II . 1" |:..l
AR T
* s K crash > 100 MeV |, s ;
L ' -', T i . i
T
. ' 10°
o .
—t II
20 10 -20
10
40 -0
l.l
R N L PR | B R | L I L R R R
200 300 400 500 600 B 00 o0 300 100 500 600
red n°r°=, blue = n*n~, K, crash (450 MeV) ST AR (em)

N vs. At
K crash > 450 MeV
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+‘

UMHMM “
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' |} ..... - Mﬂ“

-50

-1
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Tails in §* (+ —,,, VS. 00 comparison I)

» Residual differences evaluated by comparing the 2 distributions bin to bin

* Fit R=+— rephased/00 with a constant in different windows around the 5* peak

25000 E

22500
20000
17500
15000
12500
10000
7500
5000
2500

Ratio

* T 5 B Entries 200
— K =T rephased 4 e Xz/l’\df 60.70 / 50
3 F Pl 1.904
2 E I . I +_'__'_ﬂ*_’_"—k PR —
1
0

é_ | | | ) i | | GJ
T % 02 0205 021 '0.21'5* 022 0225 023 0235 024 | (3
02 0.21 0.22 0.23 0.24 192 _ %
Rjot |
. . . 194 T + T gy o
Width of fit window 18 | S
1.8 * T N R S AN
around ﬁ* peak » ) 0.01 Odf 0.03 0.04 0.05 L
. 5 Width of window GJ
= 2 F +20 &
3 b -
2 | >
1 E (0p)
0 0 — ‘O»‘Ol‘ - ‘0»‘02| - ‘0.53‘ - IO‘(‘)4‘ - IO“OS‘ |
Width of window
- Evaluate systematics from (N, _—N°R) / (N, _+N,,°R)/2
» Statistical error on R calculated from fit
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Ratio

(3]

November 2000 sample

S = N W S

-
oo
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Tails in §* (+ — ., VS. 00 comparison )

p* peak
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p* spectravs. E_,_.,

0.19 02, 02l 022 0.23
“. K, -tagged Events with Ks—moﬂto 5 2 r
o E. e, > 100 MeV
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Tag efficiency ratio systematics
5 0.02 5 0.02
3 3
Q@
Q 0.015 |- Q'0.015 -
— O Systematic error E O  Systematic error
S S .
(U ® Statistical error n ® Statistical error
«» o
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AN d -
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K crash energy cut tuning

Sample  Runs Period Luminosity

14k 14075-14678 | 15/07/2000 | 3.37 pb-
05/08/2000

16k 16211-16712 | 30/10/2000 |6.15 pb
15/11/2000

16k bis 16713-17010 | 15/11/2000 | 3.90 pb-
24/11/2000

17k 17011-17249 | 24/11/2000 | 3.92 pb-
06/12/2000

The 4 main corrections to the final ratio have
been considered, together with their errors
changing the K crash energy cut...
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Efficiencies vs. E_,_, cut |

14k sample
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Efficiencies vs. E cut Il
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Efficiencies vs. E_, ., cut
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I'(Kg — nt72~)IT(Kg — 7%71°) result (1)

14k sample
—_ 23
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I'(Ks - w7~ )IT(Kg — 7%1°) result (ll)

14k sample

| RMS = 2.6X107
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I['(Kg — nta~)IT(Kg — 7%1°) result (lll)

Syst: dominated by tag (clustering NOT included) | RMS = 3.8 107
StatSyst: dominated by cosmic veto (downscaling) ’
% I Toizl CiE,
I Stat T ams | 1
E ’ Syst £ R
. StatSyst i
- 2T } \ bl i i - ﬁ
i Q o |
0005 | O @y @ 0.0 . s | Stat
* | ©o. | Stat @ Syst
Stat @ Syst @ StatSyst
5 Errasn (MeV) B an (MeV)
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['(Kg — m*7~)IT(Kg — 7%7%) (All year 00 samples)

(' n T(n’n’)
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RMS = 6X107° at 200 MeV
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['(Kg — a7~ )IT(Kg — 7%1%) result at 200 MeV

o]

Q

o

Everhart 76 WIRE
Cowell 74 OSPK
Hill 73 DBC

Alitti 72 HBC
Morse 72 DBC
Nagy 72 HLBC

Baltay 71 HBC

—o—— Moffett 70 OSPK

2211 x[1* 0.8%o (stat)
6.8%o (syst)

10.0%o (clustering) ]

|1

Morfin 69 HLBC

KLOE 2000 preliminary

PDG 2001 World Average

24 2.5




Still-to-do list

» Get rephasing and t; and trigger efficiencies
independently using K| —» wtr~n' tag
* WOrk in progress

» Compute cluster efficiency systematics:
« New Monte Carlo with accidental clusters soon
(S. Miscetti)

* Measure dN(z*7~y)/dE,
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e Present analysis
(2 tracks on EMC)

— Selection efficiency
on Monte Carlo

diative y

T
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Conclusions (l)

* The analysis is in good shape: total error going down
towards 1% (and below); KLOE memo coming soon...

» Efficiency stability is good, systematic vs. statistical error
can be optimized

« Systematic error can be further reduced improving the
cluster counting understanding

» Work close to conclusion also for efficiencies checking
with alternative tag

* Analysis to be slightly changed for dN(zz*7z~y)/dE,
measurement
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Conclusions (ll)

« 2001 data-set: wider 8* window
U easier to take into account streaming with a time
scale not corrected

O less sensitive to VS variations

Il * 2001 data-set: larger statistics
l:l better evaluation of cosmic veto effect (reduce

09.2001 =



