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KLOE-2 physics program discussed in several occasions in the past with
different luminosity scenarios.
(reminder: KLOE program for interferometry and eps’/eps based on 10 fb-1)
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Physics program with 5 fb

The KLOE-2 physics program is under revision taking into account the
guality of the data and the new detector performance

with neutral kaons, sensitive
to effects at the Planck scale (10"° GeV)

SM test with precision measurements of the V . element of the CKM
mixing matrix

with radiative kaon, n, and n’ decays and
with the study of scalar-KK coupling

vy physics with the measurements of the ® width and
n® — yy* transition form factor in the space-like region

from dark sector




Physics program with 5 fb-1
Decay mode Physics reach

QM, CPT and Lorentz invariance Factor 4 improvement in sensitivity
tests

CP violation, best limit: <1x 108
BR<2.6 x 108 @ 90% C.L.

CP, CPT test Ag=(1.5 £ 11)x103  +2.7 x 103 (CP viol. Ag=3.3x 10?)

@ —> nutu" BR < 9.4x10% (PDG) BR and TFF slope
@ —> NI BR < 1.8x10° (PDG) BR and TFF slope

e*e” — Wy g , WO NAGO discrepancy with VMD in ~ 10 w—mle*e evis
W—TOUH U ~ 103 w—mou*u- evts

n — meyy test of ChPT at O(p®) ~ 104 evts expected

recent meas by A2@MAMI Meas yy invariant mass spectrum
@ — [f,(980)+a,(980)]y f,/a, interference; With IT possible evidence at 30 if
— KKy BR <1.9%x1078, @ 90% C.L. tetraquark is allowed
n’ decays n'—1*y (box anomaly) ~1081n" expected

n'—nT (f,/a, contribution)




Physics program with 5 fb-1

ete” — e*em° F(mt°—yy) HET - HET coincidence
(yy — m°) PrimEx (2011) = 2% stat. unc. ~1% stat. accuracy

y¥y — 1° TFF F 0,+,(0%,0) at |g?|<0.1 GeV? HET - EMC coincidence

ete” — etem (yy — M) study of f,(500)

Dark Higgs-strahlung higher statistics + reduction of K
charged bckg = at least a factor 2
in limits

leptophobic vector boson coupling n — By — m°yy
to quarks @ — nB — nm°y

[S.Tulin PRD 89(2014)114008] (preliminary study on
2004-2005 data in progress)




Prospects for KLOE-2 at upgraded DA®NE

Param. Present best published KLOE-2 KLOE-2 KLOE-2
measurement L=5 fb-! L=10 fb! L=20 fb!
BR(K—3n") <2.6x 108 <0.9% 108 <4x 10 <2x 10 - seen
Ag 1.5x11)x 1073 +2.7 x 1073 + 1.9 x 103 + 1.4 x 103
A (332.2+5.8+4.7)x 1073 + 8.9 x 103 + 6.3 x 103 + 4.5 x 10
Re(e’ /¢) (1.92 £ 0.21) x 103 + (.72 x 103 + (.51 x 103 + (.36 x 103
Im(g’ /¢) (-1.72 £ 2.02) x 1073 +9.4 x 1073 + 6.7 x 103 + 4.7 x 1073
Re(0)+Re(x) Re(d) = (0.29 £ 0.27) x 103 + (.7 x 103 + (.5 x 103 + 0.4 x 103
Re(x) = (-0.8 = 2.5) x 103
Im(d)+Im(x,) | Im(d) = (-0.6 = 1.9) x 10> (*) +9 x 1073 +7 x 1073 +5x%x 103
Im(x,) = (0.2 £2.2) x 103 (*%)
Am (5.2797 £0.0195) x 10° s°! +0.096 x 10° s | £0.068 x 10° ! | +0.048 x 10° s°!

A. Di Domenico

(*) = using Bell-Steinberger rel.

Questioning Fundamental Physical Principles 2014 - 24-28 May 2014 , CERN, Geneva

(**) = KLOE-CPLEAR combined fit




2 fb"1 (old KLOE) + 6-7 fb-' (KLOE-2) ~ O(10 fb1 )
Semileptonic asymmetry of KS (CP and CPT test)

eps’/eps (CP test)
KL lifetime

etc...

A. Di Domenico Questioning Fundamental Physical Principles 2014 - 24-28 May 2014 , CERN, Geneva



Focus on ¢ =K(K, —=n*n mwin”

A. Di Domenico Questioning Fundamental Physical Principles 2014 - 24-28 May 2014 , CERN, Geneva



CPT violation: standard picture

CP violation: T violation:
€s.1 =£+0 _ H,, - H,, =_iSM12_%F12/2
2(As—A,)  Am+iAT/2
CPT violation:
_ H,-H, =l(ml?° _mKO)_(i/z)(rl?o _FKO)
2(Ag = 2,) 2 Am +iAT/2
* d # 0 implies CPT violation Am =m, — m AT = [,-T,

« ¢ # 0 implies T violation
- ¢ # 0 or § # 0 implies CP violation Am =35%x10" GeV

(with a phase convention JT", =0) Al'=1 i =2Am =77 x 107" GeV

A. Di Domenico LNF Scientific Committee meeting — 24 May 2016 10



CPT violation: standard picture

CP violation: T violation:

8S,L =£+0 H12_H21 _—iSMu—SFu/Z

2(As—2A,)  Am+iAl'/2

CPT violation:

_ H,-H, (ml?o _mKO)_(i/z)(rl?o _FKO)

1
S = —
22 -2,) 2 @

«d#0 _|mpI.|es CP_T vu_)Iatlon Am =m, — m AT = I,-T,
« ¢ # 0 implies T violation
- ¢ # 0 or § # 0 implies CP violation Am =35%x10" GeV

(with a phase convention JT", =0) Al'=1 i =2Am =77 x 107" GeV
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neutral kaons vs other oscillating meson systems

<m> Am <I'> AI'/2

(GeV) (GeV) (GeV) (GeV)
KO 0.5 3x10-13 3x10°15 3x10°15
DY 1.9 6x10-1° 2x10-12 1x10-14
BY, 5.3 3x10°13 4x10-13 O(10-15)
(SM prediction)
BY 5.4 1x10-11 4x10-13 3x10-14

A. Di Domenico
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Decoherence and CPT violation

—
1 Possible decoherence due quantum gravity effects (BH evaporation)
(apparent loss of unitarity): /
\ Black hole information loss paradox => (“like candy rolling

Possible decoherence near a black hole. on the tongue”

S. Hawking (1979) by J. Wheeler )

Hawking [1] suggested that at a microscopic level, in a quantum gravity picture,
non-trivial space-time fluctuations (generically space-time foam) could give rise
to decoherence effects, which would necessarily entail a violation of CPT [2].

Modified Liouville — von Neumann equation for the density matrix of the kaon system

with 3 new CPTV parameters o,f,y [3]:
at most:

p(t)=?in+ith+@a,[3’,y) a,B,y=0

2
MK) ~2x107° GeV

M PLANCK

[1] Hawking, Comm.Math.Phys.87 (1982) 395; [2] Wald, PR D21 (1980) 2742;[3] Ellis et. al, NP B241 (1984) 381;
Ellis, Mavromatos et al. PRD53 (1996)3846; Handbook on kaon interferometry [hep-ph/0607322], M. Arzano PRD90

(2014) 024016
A. Di Domenico LNF Scientific Committee meeting — 24 May 2016 13




— K. K, —=nn ittt : decoherence and CPT violation

Study of time evolution of single kaons
decaying in m+m— and semileptonic final state

CPLEAR PLB 364, 239 (1999)
a=(-05+28)x10"" GeV

1400

1200

-19
f=(25+23)x107" GeV single
y=(1.1£25)x107" GeV kaons :
In the complete positivity hypothesis 600 '

o=y , p=0
=> only one independent parameter: y

The fit with I(z*7, "7 ;At, y) gives: :
KLOE result L=1.5fb"

At/’cs
[/ 20721250 £0355,) x 107 Gev| [entangles

kaons
PLB 642(2006) 315
Found. Phys. 40 (2010) 852

400

200 ~

A. Di Domenico LNF Scientific Committee meeting — 24 May 2016 14



Prospects for KLOE-2 KSKL->pi+pi-pit+pi-

Param. Present best published KLOE-2 (IT) KLOE-2 (IT)
measurement L=5 fb! (stat.) L=10 fb-! (stat.)
Coo (0.1 =1.0) x 10-¢ + (.26 x 106 + (.18 x 10
CsL (0.3 +£1.9) x 102 + (.49 x 102 + (.35 x 102
o (-0.5 £ 2.8) x 10°'7 GeV + 5.0 x 1017 GeV + 3.5 x 1017 GeV
B (2.5 £2.3) x 101 GeV + 0.50 x 10 GeV + 0.35 x 10 GeV
(1.1 £2.5) x 102! GeV + (.75 x 102! GeV + (.53 x 102! GeV
compl. pos. hyp. compl. pos. hyp. compl. pos. hyp.
(0.7 £1.2) x 102! GeV + (.33 x 102! GeV + (.23 x 102! GeV
Re(w) (-1.6 = 2.6) x 104 + (.70 x 104 + (.49 x 104
Im(w) (-1.7 £3.4) x 104 + (.86 x 104 + 0.61 x 104
Aa, (-6.0 = 8.3) x 1018 GeV + 2.2 x 10-18 GeV + 1.6 x 10-'3 GeV
Aa, (3.1 £1.8) x 1018 GeV + 0.50 x 10-'8 GeV + (.35 x 10-18 GeV
Aay (0.9 £1.6) x 10-'8 GeV + (.44 x 1018 GeV + (.31 x 1018 GeV
Aa, (-2.0 £ 1.6) x 1018 GeV + 0.44 x 1013 GeV + (.31 x 1018 GeV

A. Di Domenico
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Hyrny, Zakopane, Poland, February 6-12, 2016
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640

Eur. Phys. J. C (2010) 68: 619-681

Fig. 7 The sensitivity to the
¢ses $opr Rewand o, B, y
parameters with the present
KLOE resolution o 4; ~ g
(open circles), and with the
improved resolution

oar =~ 0.3 tg expected with the
IT at KLOE-2 (full circles)

A. Di Domenico
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(the plot is for T — almost identical for y) () only stat.err. (MC)

0.04

no IT

KLOE FINAL 2004-05 L=1.5 fb-1
£y =(03+1.8¢, £0.645, )x107

Sensitivity gain due to IT ~x 2
with IT

Systematic error depends from A | | | 5 5
resolution and can be reduced A SN SIS SN SRS I SN S

. 0 2.5 S) 7.5 10 12:5 15 17.5 20
with IT int. lum (fb™")

A. Di Domenico Quantum Spacetime 16 - Hyrny, Zakopane, Poland, February 6-12, 2016



o

0,08

0.06

0.04

0.02

A

Black: KLOE res.

Red: KLOE + inner
tracker resolution

Blue: ideal At/"33

Improvement in resolution x 3 (x 4)
= Sensitivity x1.5 (x 2)

Statistics x 4 (1.5fb-1 x 4 = 6fb1)

= Qverall improvement in precision
1.5(2)x2=3(4)

KLOE At resolution ~ 1 tg

KLOE-2 with IT ~ 1/3 g4

Di Domenico Quantum Spacetime 16 -

Hyrny, Zakopane, Poland, February 6-12, 2016



HET taggers for yy physics = ‘
12 ———— Anomaly 0.
- Main goal is the precision measurement of 3 N
the n® width o l El
- 10* n° expected with £,,=5 fb-! (~1% stat) ="F os0
- The HET stations are installed after the o OF 391078 T
bending dipoles, 11 m from the IP ) s}331iiffjjgififigijgriiigijgigrf3iﬁigigrfiiJijgigf:é 0.813
- 28+1 scintillators of different length i { T i Fo02
- Operational since the very beginning of the A S A
KLOE-2 data taking 2 g g ¥ 8 8 8 §
- Energy acceptance from 425-490 MeV. MC " F E E ¥ . & i
validation is needed L




Data quality monitor

A. Di Domenico Quantum Spacetime 16 - Hyrny, Zakopane, Poland, February 6-12, 2016



Data quality benchmark (1): ¢—ny with n—3x’

 Neutral rad w/ N > 5 clusters

prompt

« To select p—ny with n—31° (recoil y = 363 MeV)

- Polar angle

1D -1
Entries 382639

RMS 34.85
UDFLW .0000E+00
OVFLW .0000E+00

0.018
06 _ - 0.016
— data2015 [ o ons
S data 2001/02—jen| s oonz |
0.4 - 0.01 |
: 0.008 |
o3 _ 0.006 |
0.2 — 0.004 -
o 0.002
0 ' ' : ' ':I 06

0 1 2 3 4 5 6 7 8 9 10

prompt
‘ _ 0.04
0.016 Angle between y pal %‘;?5 e 0.035 |

UDFLW .0000E+00
.0000E+00

0.014 |
0.012 |
0.01
0.008
0.006 0.01
0.004

0.002

. . L L | L o [ o
0 20 40 60 80 100 120 140 160 180 QX [°]

20 40

PRI T N | IR
80 100 120 140 160 180

0.03 |
0.025 |
0.02 |

0.015

0.005 |

60
o
19cIu [ ]
. . w g 1D -25
“After kinematic fit:~ =
e
OVFLW 12.00

PRI R T
100

P Y
200

A. Di Domenico LNF Scientific Committee meeting — 24 May 2016
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January 2016
After Kinematic fit

Neutral rad w/ N

JSEFit
12000 — Entpg€s 340081
B an 149.2
B RMS 109.7
10000 — Underflow 6948
L Overflow 209
8000—
6000 —
4000
2000
0 1 1 | |
0 100 200 300 400 500 600

E,(fit) [MeV]

prompt

> 5 clusters

Cluster polar angle

hThetaCl
12000[— Entries 674825
L Mean 90.05
L RMS 34.75
10000 — Underflow 0
: Overflow 0
8000 |—
6000|—
4000|—
2000—
0 _ 1 1 1 1 1 1 I 1 1 1 I 1 1 1 J 1 1 1 l 1 1 1 I 1 1 1 l 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180
S [°]
clu
Angle between clusters
. hThetaij
- Entries 1970168
30000 — Mean 97.42
- RMS 38.23
C Underflow 0
25000 — Overflow 0
20000 —
15000 —
10000 —
5000(—
o 1 1 1 ] 1 1 Il | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 \ 1 1 1 | 1 Il 1 | 1 1 J"
0 20 40 60 80 100 120 140 160 1 go
o [°]

en &

()
KLof¢
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PR
‘*\Q El1 < E2 <E3
Kinfit ¥* < 35

Cuts to select eta and pion peaks

m2, [GeV?]

l 0.3 '
m?, [GeV?]

3000

2000

1000

0

0 —>J'|:0y

m2, [GV?]

A. Di Domenico LNF Scientific Committee meeting — 24 May 2016
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Data quality benchmark (2): ¢—ny with n—yy

2001 2015

4 2 ndf 300.4/ 181 7 ndt 210/177

%) pO 808 + 24.2 T = PO 608 + 20.1

‘o = 100 . pt 135 + 0.1 = UE . pt 134.9+0.1

\ [} - [ pg 2.737 £ 0.060 o - } p2 29+0.1
& A LB TRl g somevis |5 i
¢ =2.737 MeV/c p5 143.7 4 9.0 O+ o =<3 Nevic S}f 1454 £ 11

10: h A
Ii“ I |||1‘|J 'MJHH il M
\ ul

- 1 1 1 I 1 1
00 0 200 400

0 1 1 1 1 1 1 1L 5
m,,? <0.65 GeV?—m,,? m,, [MeV/c?] m,, MeV/ch
" ¥2 / ndf 9.409/3 b x*/ ndf 16.68/3
c | Constant 1457 + 31.1 =P Constant  941.1% 24.4
Q0E Mean 547.8 + 0.0 r o ''F Mean 548+ 0.1 ﬂ
E ) > - Sigma 2.514 £0.043
(] F Sigma  2.369 + 0.032 [0} C
107 = 10° =
10 10
N peak . i
1E 1
E | | l |

1 1 1
a0 400 200 400

m,,2 <0.73 GeV2-m,,? m,, MeV/c’ m, Mev/c]’

o
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« E1<E2<ES3
 Kinfit x° <35
(as in km333)

e Cuts to select eta and pion peaks

03||||||||[|||||l|||||||||||||||||||
-0 0.05 0.1 0.15 0.2 0.25 0.3

hDalitz

hDalitz

03|||||||||||||||||||||||||||||[|||| 0 ) -
0 0.05 0.1 0.15 0.2 0.25 0.3 35 031 11 L v v v v v vy by v e b by g
-0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

mé, [GeV“]




)
—
o

™

Events/ ( 0.15

y3/ndf = 1.1249
(& = 0.957256

Events/ ( 0.15

o' /’2005
e’ (o= 0215 £0.040

f= 0.656 + 0.075
o,= 0.236 + 0.026
c,= 0.847 +0.049
o, = 1.84 +0.42

g = 0.95 +0.12

m, = -0.0656 + 0.013
m, = -0.2547 + 0.070
m,= 1.7 £1.1

—2 0 2

« Exponential function folded with a triple gaussian
Time calculated from the projection of the decay
length on the KS momentum direction
(negative tail due to resolution)

Better resolution and efficiency expected
from IT tracking

)
—
o

Y

102 a

o= 0.116 +0.016
-| 6= 0.302 +0.026
6,= 0.198 +0.027
G,= 2.062 + 0.062
o, = 0.886 +0.048
| 7 = 0.979 +0.038
| m,=-0.2758 +0.013
| my= 111+ 0.16
m; =
|
4

A. Di Domenico
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Data quality benchmark (3): K¢ lifetime with K—mtn”

Events/ (0.15)

% /

2Indf 1.12 1.34
o107 (Ts) 0.96 + 0.16 1.32 +0.05
Ky lifetime (tg) 0.95 +0.12 0.979 + 0.038
104;""'"""I"'I"'I"'I"'t f-104 L L N L B
: x2/ndf = 1.124920 | - et x?/ndf = 1.339385
| tolal = 0.957256 3 / Ototal = 1.320873 :
10° £ E 2
: 2005 s L " 2015 _
i |1} /“'
g g= g':;g f:-ggg o= 0.116 + 0.016
102 = 0.596 = 0. E -| B= 0.302 +0.026
c,= 0.236 + 0.026 . | o= 0.108 +0.027
c,= 0.847 +0.049 7 , || o, = 2.062 + 0.062
63 = 1.84 +0.42 1 10 E_ (53= 0.886 + 0.048 E
10 | = 0.95 £0.12 - | 7 = 0.979 +0.038
F m, = -0.0656 + 0.013 : =-0.2758 + 0.013 ]
i m, = -0.2547 + 0.070 |m,= 1.11+0.16
; m,= 1.7 £ 1.1 =-05461+0027 '}‘H#
1|\||\||||\\||||\|||||||\||||\.| L o Ty Ty oy T e b o by by ]
4 2 0 2 4 6 8 10 —4 2 0 2 4 6 8 10

tes [T
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I

o

o

o
T

(5]

ja=]

o

o
T

‘o= 0.215 £ 0.040"

B = 0.656 * 0.075
6,= 0.236 + 0.026
,= 0.847 +0.049
o, = 1.84 +0.42

g = 0.95 +0.12

m, = -0.0656 + 0.013
m, = -0.2547 + 0.070
m,= 1.7 + 1.1

x2Indf = 1.124920
G\ppa = 0-957256

—}

A. Di Domenico

etober 2015 °

o 9000 — L
© 8000 F

@ 7000

® 6000 |
L
5000 |

4000 |
3000 |
2000 |

1000 |

‘o= 0.116 £0.016' = " "]
B = 0.302 +0.026 ]

g, =

Tg= 0.979 +0.038 ]
m, = -0.2758 +0.013
m,= 1.11£0.16 .
m, = -0.5461 + 0.027

¥*3/ndf = 1.339385
Oyt = 1-320873

25000 |

20000 f

15000

10000

5000 ;/

(o= 0.1475 £ 0.0081

B= 0.255 0.013
c,= 0.233 +0.013
o,= 2.043 £0.037
o,= 1.056 £0.032
g = 0.918 £ 0.026
m, = -0.28431 + 0.0063
m,= 1.510 £0.095 -
m, = -0.5633 + 0.020

G = 1:319104 | 7

tes [Tl

2016

10
tys [Tl
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Data quality benchmark (4): K; —3r°

New method to recostruct the K, —3m° decay vertex
inside the drift chamber volume by using a “GPS” technique // p

(and without a K| tag from Kg—1r*11) vy A
Additional cuts to reject background: j Xz,
0in [20,160] deg and t_ -t;. < 15 ns '
First step to select.: \
K =310, Kg—Trlv 0.025 [ — \"‘\ -~
: 2004-05 e
oes 2015 o 2015 with add. cuts
0.020?— f 0.015 ff - @eﬁ’
0.0152— f 0010 - — Q‘Og
0010 L E E . \{:\(\

z ’ ot
0.005 ff 0.005 . ®
0000556106 750 800 250 300 350 400 0.000 ottt

R, [cm] 0 50 100 150 200 250 300 350 400

This is a key ingredient for testing CPT symmetry Ry (€M)

in transition processes (never done before and possible only at KLOE)
J. Bernabeu, A.D.D., P. Villanueva: JHEP 10 (2015) 139
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Data quality benchmark (5): K, —»n*n”

. ing 1801604 o4 a00F T 2 R
900 N 456.0861 + 10.5956 1 b N 368.9385 + 6.9738 [
a00 u 0.8378 00049 350 & | 0.8636 + 0.0069 ]
g ' - r m; 497.5026 + 0.0450 ||
700 £ M 497.4410 £ 0.0315 300 m, 494.8186 + 0.3868
g m, 494.6041 £ 0.2931 : Y | o 2.3755 + 0.0532 ||
600 3 s, 24899 + 0.0397 1 250 ¢ 11.9636 + 0.5273 ]
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o )—KSKL with KS—m+m-, 00

op—1y with n—=yy and n—3n0

Event counts normalized with very large
angle Bhabha scattering events used to
measure the luminosity.

Fit includes all the energy dependence
in the line shape, radiative correction
and beam energy spread (300 keV).
Free parameters: absolute
normalization for each decay channel
and the ¢ mass.

- — ele =0
o K»n'm
® ¢—ny (7Y)x50

0.8 e d—my (3y)x50

N(evt)/N(vlabha)

Conclusions:
KLOE absolute Vs fine calibration: -240
keV

1.016 1.018 1.02 1.022 1.024
Vs (GeV)

DAFNE: Vs has been shifted by
+550 keV to run exactly on ¢ peak MAX(N(Ks — 757 ))grs = /5 = 1019.75MeV
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Integrated IT+DC tracking

DC Inner Wall Beam
Pipe

Starting with DC tracks

IT Clusters reconstructed are added

IT+DC Kalman filter

Updating track parameters

Bhabha scattering events used as benchmark

IT Layers
7 1st hit of
DC track

Kalman
Filter IT
+DC

0.25 J —— with Calibration

0.2 no Calibration
+ Using the first IT calibration, first comparison between
IT+DC and DC vertex 0.15

0.1
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After rejection of Tracks ..

Pinv:Cteta {Pmat==0}

>
£250
o

B 10°
200 —
B 10*
150 —
| 103
100 —
50—
B | | | | | | | | | | | | | | | | | | | | | |
0 / -1 -0.5 0 0.5 1
Cteta

We are interested at cos(6,,) ~ -1 which correspond
to the decay of n° at rest



Search for n° production - Double-Arm Tagging

o First Attempt : Preliminary lll
Bne>0&&Bnp>0&&abs(Be-Bp)<2&&abs(Be-Bhf)<2&&Pmat=0&&abs(T1-T2)<0.23&&abs(Turnbe-Turnbp)=0
MIinv
) - Entries 436
10°E 30— Mean 133.7
- - Std Dev_ 30.6
- .- Data
- ~ Montecarlo
10E 20—
- 15__
B Ll I Lol 1 I LAl) 11 1 I | - I 11 1 I 11 1 I 111 I 111 I 11 1 I Ll :
0 20 40 60 80 100 120 140 160 180 200 220 -
Invariant Mass (MeV) 10—
Cut Used : -
5_
AHET=1 : 12905 evs -
NOTr'aCks :8733€VS 0_|||||||| ce v b b b b g gy L
0 20 40 60 80 100 120 140 160 180 200 220

COS(GIZ) <0 : 3481 Invariant Mass (MeV)

A(T;-T)<230ps  : 693 In this plot a preliminary

attempt to reduce the

G. Rolandi question : Ks background is done

The last cut rejects n° decay far from IP:

first attempt to reject n° from K, 26



Reconstruction campaign could not have started before the arrival
of the new tape library (archiving data since 24th March 2016)
(new disk array in 2 weeks from now, necessary with 4 drives only)

Lesson from old KLOE (just to know...)

KLOE (04/05) started around March 04 with the same experimental setup as for
the 01/02 data taking campaign.

KLOE (04/05) data online reconstruction started on April, 29 2004 with
reconstruction version #19 ending on 26/04/2007 with the full reprocessing with
reconstruction version #26. Meanwhile some MC was produced to study and
compare the new data with some “controlled sample”.

First publication with 04/05 data: Jul 2007 (LPO7 conference contributed papers)
and Dec 2007 (JHEP KS->yy).

KLOE-2 new detectors have a level of complexity comparable to the “old” main
detectors. The IT is the first detector of this kind in operation at a collider.



KLOE-2 internal milestones

Version: 8 August 2015
Revised: 23 November 2015
Revised:23 May 2015

KLOE-2 milestones

DATA QUALITY

Data quality benchmark

- (neutral channel) phi->(eta->3pi0) gamma (September 2015) done
- (charged channel) Ks->pi+pi- (September 2015) done

- continuous data quality monitor (all the run)

TAGGERS

- Preliminary calibration studies of HET with radiative Bhabha events
(December 2015) done

- Preliminary study of e+e- -> e+e- X process with X=pi0 (June/July 2016)

DATA REDUCTION

Implementation of a filter based on bunch crossing identification to reject
machine background

- Finalization of the studies (January 2016)

- Implementation of the filter (April 2016) lower priority

INNER TRACKER

- First alignment and calibration set with cosmic rays with magnetic field
(November/December 2015) done

- First alignment and calibration set with Bhabha scattering events with
integrated tracking DC+IT (February 2016) done

- Preliminary studies on vertices with integrated tracking DC+IT (March/April

2016) done

- Implement a first version of data reconstruction with IT (September 2016 at

the restart of data taking after Summer shutdown)

- Measurement of the resolution of vertices close to IP; Ks--> pi+pi-; Phi--> pi+pi-

pi0 etc (end of october 2016)

QCALT
- First calibration set with cosmic rays (December 2015) possible delay done

REVISION OF PHYSICS PROGRAM
- Establish DAFNE milestones in terms of delivered luminosity and allowed
background (September 2015) done
- Preliminary prioritized plan of physics analyses (November 2015)

e.g. Preliminary results on e+e- -> e+e- pi0 with the first 2 fb-1 (December
2016)

e.g. Preliminary results on KSKL->pi+pi-pi+pi- with the first 2 fb-1 (February
2017)
- Organization of a KLOE-2 Physics workshop (March 2016) to be postponed in
Summer 2016 fixed for 26-28 October 2016

COMPLETION OF ADVANCED ANALYSES WITH OLD KLOE DATA
- Dalitz plot of decay eta->pi+pi-pi0 (June 2016) published

- Ks -> pi e nu and semileptonic charge asymmetry (CPT test) (December 2016)
- Vacuum polarization contribution and running of alpha_QED with
e+e-->mu+mu-gamma (December 2016)
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FOCUS

- Implement a first version of data reconstruction with IT (September 2016 at the
restart of data taking after summer shutdown)

- Measurement of the resolution of vertices close to IP; Ks--> pi+pi-; Phi--> pi+pi-pi0
etc (end of october 2016)

- Preliminary results on KSKL->pi+pi-pi+pi- with the first 2 fb-1 (February 2017)

- Preliminary study of e+e- -> e+e- X process with X=pi0 (June/July 2016)
- Preliminary results on e+e- -> e+e- pi0 with the first 2 fb-1 (December 2016)
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Manpower issue

(difficulties due to next “concorso”)



