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DAO®DNE: the Frascati ¢-factory

* e*e” collider @ Vs =M, =1019.4 MeV
2 interaction regions

* Separate e* e rings

* 105+105 bunches, 2.7 ns bunch spacing
* Ijeak~24A TI'~15A

* Injection during data taking

peak

* Crossing angle: 2x12.5 mrad

)

0

¢ Running period: 1999-2006
*» Best performances:
» Ljea = 1.4x1032 em =21

> [ Ldt=8.5 pb~/day
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pbThtegrated luminosity: -
2005: 1256 pb1 2005
2004: 734 pb™!
2002: 320 pb™!
2001: 172 pb™!

2004
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For KLOE experiment

Data taking ended on March 2006
> 2.5 fb! on tape @ Vs =M, (8x10° ¢)
> ~10 pb™! @ 1010, 1018, 1023, 1030 MeV

>
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DA®NE upgrade: the Crab waist

In 2008, new interaction scheme

implemented for Siddharta running: &
-,SE 45000
B‘ I :
<> large Piwinsky angle = & o000 | Slime, |
reduce (3, without affecting g f b
the bunch length 00 - New scheme - W H i
< sextupoles for Crab waist optics ro0s 1 i H**W - ’ |
allows to reduce beam instabilities - *ﬁ"‘ﬁﬂ“ﬂ “
g ¢ .
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DA®NE upgrade: Siddharta Luminosity

2 hours (Friday 23 Oct.)

A
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Luminosity (cm“s”)
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DAFNE Peak Luminosity

it

Vot s ox e om sk o ns s e KM ‘;.
“‘"w"""}""" lw;;;v,ub—”"‘ nbh e last 2 hours 0.0 ", K’: , ;" ’ - :
SIDDHARTA Lumlnod;
.1;23 -;002
4.53E+32 -
] =
> 10 pb-! delivered daily during best run period (2.8 fb-1 total)
» Siddharta detector could not stand the rate during injection
> 1 pb-!/hour obtained with faster top-up operations
O(20 pb-1) /day achievable = 0.5 fb-1/month
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I_mow Drift chamber

Barrel EMC “* Gas mixture: 90% He + 10% CH,,
% Op,/ p; <0.4% (0>45°)
* O,y =150 um ; 0,~2 mm

Electromagnetic calorimeter
+» lead/scintillating fibers
* 98% solid angle coverage
% oy / E=5.7% / V(E(GeV))
% 0, =57 ps / V(E(GeV)) @ 100 ps
¢ PID capabilities

6m

The road towards KLOE-2: two steps upgrade
1) e* taggers for yy physics (already installed)
1 year of running = O(5 tb-1).
2) major upgrade (spring 2012)
inner tracker + new small angle calorimeters
x10 increase on integrated Luminosity O(20 fb1)
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KLOE-2 upgrades: the yy taggers
1st phase now :
LET & HET
v LYSO+SiPMs & Scint+PMTs
v’ Lepton taggers for yy-physics

Technical Design Report LNF - 10/14(P)

'- k. {
= 1 E>400MeV, 11m from IP 8=

side KLOE
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KLOE-2 upgrades: the second phase

CCALT

v LYSO + APD (SiPM)

v’ Increase acceptance for y’s from IP
(21°->10°)

INNER TRACKER
Technical Design Report - arXiv:1002.2572

v’ 4 layers of cylindrical triple GEM
v’ Better vertex reconstruction near IP
v’ Larger acceptance for low pt tracks

QCALT
v’ tiles + WLS/SiPM

v quadrupoles coverage for K, decays
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Physics at KLOE/KLOE-2 g

KILOE-2
* Kaon physics: |V | and CKM unitarity, CP and CPT violation, rare decays,

¥ PT tests, quantum mechanics tests
¢ radiative decays: pseudoscalar and scalar mesons
* Search for a Dark Gauge sector
* Hadron production in yy collision
* Had cross-section via ISR [e*e” — y (a"n™)] hadronic corrections to (g-2),

- I - I +
Decay channel Events (2.5 fb!) 0 1 0 I
KK~ 3.7 x 10°
BR=83%
K, K 2.5x10° — ay(980)
KK
prt + wtn—n’ 1.1 x 10° BR=6.2x10"5 £0(980)
Y 9.7 x 107 1'(958) BR~O(10+)
70y 9.4 x 10° BR=1.3% p(770)
n'Y 4.6 x 10° BR=15.3%
Y 2.2 x 106 BR=1.3x10"
nady 5.2 x 105 i

KLOE-2 physics program: [G.Amelino-Camelia et al., EPJC 68, 619 (2010).]
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DA®NE upgrade for KLOE-2 (2010)

L 14 '

B
* Maching layoﬁt of IR1 modified to compensate KLOE B—ﬁle.
N New IR1'inserted in KLOE (June 2010) after detector roll"in
'* LINAC upgraded + general maintenance performed l
* Wigglers'and collimators upgraded E
 Improved horizontal feedback with new Kickers {
* Stripline electrods for electron cloud clearing

.
]
'

o

1 Cryogenlc system refurbished >
(4 compensators vs 2 in_ old DAFNE) s 4 -
» KI:OE-2 cryostat problems @ end d of August:, |
- 2 months operation to recover it.
- Optics w/o B-Field tested in September-October
* Cryostat cooled succesfully @ Nov 15.
* Operations with B-Field ON started Nov.17
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DA®DNE status: today

A
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e
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Commissioning phase started:

O In two weeks, e- (e+) currents up to 800 (600) A = beam conditioning is
being carried out to improve vacuum

 Background level in KLOE still too high (> 2 MHz on EMC) -
working on Collimators

[ Optics optimization performed with both beams

1 Beam Beam vertical scan performed

Nov the 28t m

. . . . . Vertical Scan (microns) | ;c omments. ‘
Optimization of beam beam interaction, =~ | sewfome -
. . . . . | Geometric Lumino 1and.Dev
luminosity and background reduction in M cvr > T
. 250.0- 2 7 9{"’?‘" o
neXt we ek S GetValue : ofValues 200.0- __J:. ::mm
o | 150.0- e
. . # of Steps Relr A Max Pos vmi
[12 50.0~ ROE-1J
Start Qf real collisions expected : i
for middle of January 2011 BT oo e e is sin_sis siiEEIeE

plcmvs ]
C - md Chl square|

| Cloar lL_g_MIi_]lHoom ile 436640 (1 52E+40
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KLOE-2 status

KLOE-2 detector ready:

«*» EMC+DC OK = Calibration done with CR

“ DAQ + slow control tested with long

automatic running procedures

¢ DC in standby during this commissioning run

[ Mip Eneryy (Barel) |

h1006

W <999

e EMC Calibration : e oo L)

oF Charge Timing

s~ 0.02 3 : (o S

E 0015 2 i i S § 8%

O 0.01 b b B B A S 2 < 0.05

@ 0.005 - o g e B s L e SOUUR SN « ST SO E g 0.04

g, .0 - R

B0 S 5 002

o o &’ 0 025050.75 1 1.25151.75 2
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KLOE-2: physics shopping list for Step-0

< vy physics : measurement of the tagger acceptance vs Q?
n® width, Meson transition form factor

< ¢ — et e : measurement of the form factor
< N’— nnt w : measurement of the M__ distribution
< ¢ — Ks Ks y : improve limit, first evidence of the decay
<>Exclusion plot for dark forces U(1), h’
-ete = Uy —=1t1y,
-ete” =>nU—=nl*I"
-ete" = hy—= X P17

< K— 7V 7!

K Ko — a9 nr i@ Measurement of Im(e‘/e)
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Search for ¢—K'K" events

% Proceeds as: ¢—[f,(980)+a,(980)]y—KK? -> Never been observed

¢ Final State: K(Ky—a*a-ntn~y  Clean topology, 24% BR reduction
% Selection cuts optimized on MC ( bekg: KK, () , ete—a*n—atn=(y))
“2.18fb'data@M,: PLB 679 (2009) 10  *|

> 5 EVENTS IN DATA 10 f
> 2.5+ 0.7 BCKG EVENTS (MC) f
BR(¢p = K°K"y)<1.9x10° @ 90% C.L. ‘| x

Consistent with KLLOE couplings from

¢—amy, g—nmy in the K-Loop model *

o
L

10 10

“*Same analysis @ 10 fb-1 : BR(¢—KKyy) < 1x1078
» Other theoretical predictions can be ruled out
% With IT: BR(¢—KKy) <0.5x10°% > KLOE allowed region covered

=» First observation possible
S. Miscetti — Discrete 2010 — December 9 2010 13




¢—n ete- events: searching for U

Puzzling astrophysical results (DAMA, PAMELA, INTEGRAL...) can be explained
with a new light “dark” gauge boson (U/A’...) weakly coupled to SM particles via a

o . )
kinetic mixing mechanism: e, F'{*

Most advanced search in KLOE by means of e* e~ = nU— 1 ¢e* e

<>Preliminary exclusion plots on & obtained : * Data

with 700 pb-1 and n 2n'nn final state. ool All MC

<> other d hains f d d ' ¢ —mete
other decay chains 1or i under stuady { ¢—>K+K_

1000 H

< Search for higgs’strahlung in progress
with U in py, h’ = invisible

by 500

p—ny

e L ST T ' -
0 50 100 150 200 250 300 350 400 450 500
M_ (MeV)

0

~
® hd

For more details = see “S.Giovannella” talk on Friday afternoon session

e
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Kaons: search for Ks 2 3 n®

events

SND (direct search) :

NA4S8 (interference measurement):
KILLOE

SM prediction:

BR(Kg —» 3n%) <1.4-10°
BR(Ks — 31%) <7.4-107
BR(K; — 3n") <1.2 - 107

BR(K - 37%) =1.9 - 10

CP violation in Ks system

- Ks tag by KL interaction on EMC

- Six photon events

- Discriminant analysis

» Best limit from KLOE with 400 pb-!
based on 30 million tags
—> 2 candidates, 3.13 exp Bkg
(Cluster splits + fake tags)
» Analysis in progress with x 4 statistics
- Fake reduction improvement > 30
- Split rejection improvement > 20
» Feasible to bring UL ~ 10 with O( 5 fb-1)

300

500

100

200

0

v2

100
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2 02 — V¥s=14GeV
B ——— s=12GeV
2 o —— Vs=1.02GeV
'_18
X
5 1
E
-1
10
-2
10
Tagger is essential to reduce bckg 3
o [ d 10 *
from ¢ and to close kinematics ° W, (MeV)
N dF o Lip=11b™
ete” —seteX L('c’f dVV),), Tyy- x ( M/)’)') dW)--')-'
S (GeV) - 7] 7l
160°T B\ /(, . 1 . udud
Teter—eterX = % (ln_i) ((yz +2° ln@ ~(1-v) @ +y2)) 1.02 415105 | 1.2%10° | 1.9x 104
y = mx/(2Es) 2.4 7.3%10° | 37x10° | 3.6 10°
16
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KLOE: yy physics w/o tagger

25 T

25

T T T T T T T
it p 1 & KLOE at DAFNE © Crystall Ball at DORIS |cos 8*| < 0.8
20 | * ( i
15 — + — + iR .

10 E

[t T R
I O “Hif)f\

o (nb)

0 ==

200 300 400 500 600 700 800 900 0 =

€ M(n’n%) @ 1000 MeV (200 pb!), high statistics, high bkg

@ Systematic error band: normalization, efficiency, ana cuts _

ee—>etey
signal

70;- I'

€ Study of single “n” production with the same sample
In the w*—n final state.

@ Clean signal observed in Pl and Mmiss variables

pL(MeV)
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KLOE-2: yy taggers (LET)

LET should tag e+e- of 160-230 MeV

¢ No correlation btw position momentum due
to deflection of off-axis particles from QDO

¢ Two calorimeters with 20 LY SO crystals/side
readout by 3x3 mm”2 Hamamatsu SIPM

¢ SICCAS crystals (500 pe/MeV, 5% LRU)

=2
=

@ Lct inserted the fourth of June. Cables routed.
€ FEE boards ready, HV driver ok, DAQ OK
€ Calibration in progress - first CR data acquired

= £ &

mip (ADC counts)

LET in place

Testing and closing

Assembling the
calorimeters

30 35 40

crystal

S. Miscetti — Discrete 2010 — December 9 2010
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KLOE-2: yy taggers (HET)

HET should tag e+ e- > 400 MeV

¢ High correlation between position and

momentum due to the bending of first Dipole

¢ 1 mm resolution = 0.6 MeV

¢ Detector will be inserted in Roman Pots
already installed in DAFNE Beam-Pipe

Two scintillator hodoscopes (e*/e™:
28 plastic scint 3x5x6 mms3
2 plastic scint 3x120x6 mm3

Total : 60 Channels for the 2 HET
-Scintillators + |.guides + PM ok

- PM's holder under realization

- final detector + FEE/DAQ march 2011

Now testing "machine” environment (Temperature, Rate)
with “test detectors/sensors” inside nose of Roman Pots.
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vy tagger: usage @ S tb-1

Learn to use the taggers = acceptance/bkg

¢ If single tag enough for bkg reduction O(30%) acceptance on niw final state
+¢ If double tag needed O(10%)

% HET*HET tags enough for determination of n’-width

* HET*HET+LET*KLOE OK for slope of t/n transition form factors

[CQvi_Z_cul_E_cut_theta |

T yy)

f;f“f.q (7n.ﬁ.li. 0. 0) —

10°

1 64n0(7" — v7)
(dmax)? M2,
o = ['(y*y*=2>n)[(n°=2>yy) = ['*(°DyYy)
Ciot(1020 MeV) =0.28 b 6,,=6,,,*1.9% (H.*H.*K *K.) Sin—
Ney=Oeplect (€550%)  N,=13300/(5 fb1)

10°

10
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vy taggers: meson transition form factors

Slope of transition form factors near ¢*=0 crucial for hadronic vy
light-by-light contributions to (g-2)un 0 ,
8° 2 2 > o o
O, (q,q,) * T, M o((q, +g,)" — M, )‘F(% 4> )‘ q1 q3 L,4q2
R
y*y—M FOMA,qL0) 1/ ~
0351 y*y—>:7t0
@ 0.3 f3--CELLO
SR X & CLEO _./j/
gO.ZS W BABAR %/
02 | b 'ﬁ% [
z ' 1
0.15 | z
0.1
0.05 :
=
0~ :
10 1 10 Q% (GeV?)
KLOE covered region
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Upgrades: The QCALT calorimeter

QCALT : veto photons from KL
New IR1 = new veto calorimeter on Inner Quads
< Dodecagonal structure of 5 layers sampling
calorimeter (3.5 mm W+5 m thick scintillating
tiles), ~ 5 X,
< WLS + SIPM readout (1.2 mm ¢ IRST/FBK)
<> high granularity (5x8 cm”2 tiles) to get ~ 1.5 cm
resolution = 2000 readout channels

< High L.Y. (20 p.e./MIP) /good timing (1 ns)

MODULE 0 DONE @ June 2010 - | M = 2

e

.

T1(TDC couats)

Construction starts on 2011 - comple_tion expected end 2011
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Upgrades: The CCALT calorimeter

CCALT (Crystal Calorimeter with Timing)
< Dodecagonal structure of ~ 10 cm long LY SO crystals = increase coverage for
low energy photons down to 10 degrees (1.¢€. just in fron of first Quad (QDO).
< Large L.Y. with APD’s, Timing resolution of 100 ps @ 20 MeV
<>Final readout by means of LA SIPM (6x6 mm2 Hamamatsu or 4x4 mm2 IRST)
to avoid heat dissipation in a critical region = time res of ~ 300 ps @ 30 MeV

g
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CCALT: Search for rare Ks, n decays

CB@AGS: BR=(22.1+24+47)x107
PRC 78 (2008) 015206 ~ 500 signal events

CB@MAMI-B: BR=(22.5+4.6+1.7) x 107

Preliminary, arXiv:0910.1331 ~ 150 signal events

KLOE measurement of
BR(Ks = yy)
differs of 3 ¢ from NA48

o(p*)in ChPT

BR(p—alyy) = .
i i X _5 NA48 00
(8.4+2.7 % 14,,) % 10 o
_ 60 T
= I o back%round ] NA48 03 -
> - B nN->T Yy
I 7
¥ I KLOE 08 e
~ F 4
g T ] 5
g : . [ | | | | | |
b : : 1 15 2 25 3 35 4
Q 30 R ~_¥ - 7 x10°
L 4 ~ 300 F
I + * J( ] E .t w.0. CCALT e MCall
- b B MCsig
20 %$ T # ] o 200 | +_++ﬂ+ = MC bkg
S P S
i % : 8 | L 4+
10 - ¥+__ ] ‘E .
—n o g e e e S e e g e ey e e e s ;‘IJE
Q 440 460 480 500 520 540 560 580 600
m (47) Mev/c?

(1) BR with 2-3%
(2) Study of M, spectra
(3) Improving bkg rejection

Entries/(10 MeV)

600 650
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Upgrades: The Inner Tracker

KILOE-2
The IT @ CGEM is a low-mass, fully cylindrical and dead-zone-free GEM based

detector: no support frames are required inside the active area

IT: Improve vertex reconstruction of K., n, n’
rare decays and K - K, interference
measurements :

% 0,4~ 200 um and o,~ 500um
% low material budget:<2%X,
% 5 kHz/cm? rate capability Cylindrical Triple

ad-out
¢ 4 CGEM layers with radii from 13 to 23 cm oYY
from IP and before DC Inner Wall PP rnctars
. / o == =N Ny ~ Anode
¢ 700 mm active length s @ 2T e S
> / P b [ GEM 3

¢ XV strips-pads readout (40° stereo angle) me\/ cowerslon &y, N GEM2

GEM 1
¢ 1.5% X, total radiation length in the active 3 m":\/ N Cathode

region with Carbon Fiber supports

Ks = @t vix resolution will improve of about a factor 3 from present 6 mm
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IT: Implication on interferometry

- Kaon pairs @ ¢ are produced in a pure quantum state (JF¢= 1)
- Interferometry studies can be carried out so to perform relevant

QM, EPR, CPT and Lorentz violation tests.

Assuming same final state: n*n

At=|t,-t,

EPR correlation:

no simultaneous decays
(A=0) 11 the same

final state due to the
destructive

quantum interference

The benefit of larger statistical samples
from DAFNE gain additional x 4 increase

[(mh, e At) (a.u.)

0.1

n.06

0.06

2.04

J.02

“r /'l e - S
! IT l.
: ,A jT\r‘ tih‘ | _‘—‘| ?.,1—.

i /
: / Black hist. :
B o(At)~11g => 6mm (KLOE)

L Red hist:
y o(At)~1/3 Tg=> 1.7mm
/ (KLOE + inner tracker)

V Blue curve: ideal

- |
/.l...l...l...l...l...l...l...l...l...

8] 1 ? 3 4 5 f 7 f 9 10

due to the IT vtx resolution improvement. Reconstructed distsibution (MC)  AUTs
For a full report on KLOE/KLOE-2 interferometry studies =
see “A.DeSantis” talk on Tuesday afternoon session
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IT: Detector Construction

- R&D phase completed

- Large Area GEM exist and work

- Mechanics + FEE OK

- Tooling completed

- Construction of Layer 2 in progress

Large Area GE

f"\. “
v
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I'T: overall status

« Detector mechanics, assembly and quality control tools ready 4
« Test beam (@ CERN-PS with Large Area Planar Prototype
and final FEE + DAQ v

« Start of Layer #2 construction delayed due to:
1. TS-DEM CERN Lab errors in anode and GEM construction
(GEMs delivered in October) = GEMS now OK

2. final layout of anode readout in progress

< FEE final production (700 chips) Starting
< Completion of Clean Room for IT construction :

* Delivery expected by March

ONE YEAR of construction =
IT expected to be fully instrumented in Spring 2012
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Upgrades: integration

Kloe General Meeting - Frascati 2-3 Dec 2010
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Prospects for c(had) measurement

In progress: |F_|? from the ratio o(e*e—n'ny )/o(e*e—puy)

() = 4(1+ 2m3,i /sW, do,, /ds
B do,,, Ids

JT

o.i'm,'o '(‘0""'4 , " Data

i

™ quey, way
TUTY+LY

1 1
110 120 130 140 150 160 170 180

* Many factors cancel in the ratio:
— radiator function ) .
— luminosity from Bhabhas | ST
— vacuum polarization My, [MeV]

(‘/;‘\/P12+M,ik —\/p§+Mikj—<H+p2)2=o

da HL0=5 3=3 3(vVs<1GeV) ®3.9(1< Vs<2GeV) ®1.2(Vs>2GeV)

* KLOE-2:
83 ~ 0.4% (vs 0.7% now) for Vs <1 GeV @ 1 GeV, 2 fb"!
80 ~2% (vs 6% now) for 1<Vs <2 GeV with energy scan
(if DA®NE energy — 2 — 2.5 GeV)
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Conclusions/plans

KILOE-2
» Since November the 15th DAFNE machine has started commissioning

with KLLOE-2 installed and fully operational.
- Currents of 800 (600) mA reached for both beams.
- Conditioning of machine & bkg reduction in progress.
- First collisions @ low current tried = real collisions middle of January
- vy taggers installed
» One year of continuous running @ ® planned to get O(5 fb-1)
and perform the first set of physics measurement.
» Request of O(1 tb-1) @ 1000 MeV being proposed to complete o(had),
vy-physics measurement and searches of U, h’ boson.
» Upgrades for phase two are under construction:
-- IT will start integrating first layer next spring
-- QCAL construction 1s starting now
-- CCAL mechanical drawings exist

All upgrades expected completion = spring 2012
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Additional

material
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IT: Implication on interferometry

-1

10

Most of the interesting o (¢s) 10 7 ({oo)
QM, CPT and QM, :
CPT and EPR
parameters can

be improved

@ KLOE-2 due: i
. -4 -8
1) to larger samples = p gt 10 g
i1) to IT resolution -
~ X 4 stat. increase o o(Re(w))

10"

10

-6
" 107" 1 10 . 1 10 10°
Lundinosity (fb-1)
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_ Decoherence and CPT violation

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

. B : : + <« extra term mnducing
r (f) - iH P j—_ Lp H . decoherence:
pure state => mixed state
QM

Possible decoherence due quantum gravity effects:

Black hole information loss paradox => Possible decoherence near a black hole.
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].

J. Ellis et al.[3-6] => model of decoherence for neutral kaons => 3 new CPTV param. o.,.y:

L(p)=L(p:a.p.7) Atmost & By — O M

a,y>0 , ay> [’ M prayvex

~2x107%° GeV

[1] Hawking, Comm Math Phys.87 (1982) 395; [2] Wald, PR D21 (1980) 2742;[3] Ellis et. al, NP B241 (1984) 381;
PRDS53 (1996)3846 [4] Huet, Peskin, NP B434 (1995) 3: [5] Benatti, Floreanini, NPB511 (1998) 550  [6]
Bernabeu, Ellis, Mavromatos, Nanopoulos, Papavassiliou: Handbook on kaon interferometry [hep-ph/0607322]
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IT implication on QM

Many of the interesting QM, EPR, CPT parameters can be improved
@ KLOE-2 due to larger samples. IT resolution ~ x 4 stat. increase

Mode Test of Param. | Present best published KLOE-2
measurement L=25 fb-!
TR R oM Coo (0.1 £1.0) x 106 0.1 x 10
TR R oM Co1, (0.3 =1.9) x 102 + (.2 x 102
1 S A CPT & QM o (-0.5 £ 2.8) x 10777 GeV +2 x 107 GeV
T wtr CPT & QM B (2.5 £2.3) x 10°"° GeV +0.2 x 10 GeV
T wt CPT & QM ¥ (1.1 £ 2.5) x 102! GeV + 0.3 x 102! GeV
compl. pos. hyp. compl. pos. hyp.
(0.7 £ 1.2) x 102 GeV + 0.2 x 102! GeV
wtn- wn | CPT & EPR corr. Re{w) (-1.6 = 2.6) x 10 +3x 105
e wn | CPT & EPR corr. Im{w) (-1.7 = 3.4) x 10 +4x 105
K, —nev CPT & Lorentz Aa, [(0.4 £ 1.8) x 1017 GeV] +2 x 1018 GeV
wnw x'w | CPT & Lorentz Aa, [(Z2.4 £9.7) x 10”8 GeV] =1 x 10" GeV
X ey CPT & Lorentz Aay y [<10% GeV] =6 x 107" GeV

S. Miscetti — Discrete 2010 — December 9 2010




Mode Test of Param. Present best published KLOE-2
measurement L=25 fb-!
K;—nev CP,CPT Ag (1.5 = 11) x 14 +1x1073
e mwevy | CP,CPT A (332.2+58=x4.7) x14° +4 x 103
e nOnd CP Re(ze’/¢) (1.65 = 1.26) x 10° (%) +0.3 x 107
wn n® | CP,CPT Im{e’/¢) (-1.2£2.3)x 187 () +4 x 103
eV TRV CPT Re(0)+Re(x) | Re(d) = (£.25 = 0.23) x 107 (*) +0.3x1073
Re(x) = (-4.2 £ 1.7) x 18" (*)
mey  ev CPT Im($)+Im(x,) | Im(8) =(-0.6 £ 1.9) x 105 (*) +4 x 1073
Im(x,)= (0.2 £2.2) x 107 (*)
a0 T 4 Am (5.288 £ 0.043) x 10° s +0.05 x 10° 5!
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KL — 77 measurement

* KLOE was designed to study the CP K, — 2n° Others with 4y

violation into the KK system through

Re(e’ /e) measurement.
* To reduce systematic errors we measure

AMeV)

Ao

M _.(MceV)
T

M

the double ratio: » | » |
(s o ML mnt) ) g () ““hmen e
'K - n+tn—)[[(Kg — n%%0) ' e ’ e
* The most important bg source in this ,

measurement is K, — 3n’; I .

O =

* QCAL works well on rejecting background o L i
losing 1% of signal; M, R A D

* QCALT will increase the detection ,\1:‘. \L\).MB,Q\ ‘\;.;'.\;1.“;:‘.53. Q\
efficiency and the high granularity will | |

help on reducing accidental losses.
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n/n' mixing: gluonium content in 7’

JHEPO7

Gluonium content in 7’ R = BR(¢ —n'y) =(4.77+0.09_  +0.19
O — e stat — ©°

— x107°
evaluated using Rosner model:  *  BR(¢ — ny) )

syst

X, =cosd;sing,

1 _
V=X —|uu+dd)+Y . |ss)+ Z |glue
n')=X, Fz‘ )+ Y, |55)+ Z,| glue) v [Rosner PRD27(1983) 1101]
) = C0SP; COSQ, [Kou PRD63(2001)54027]

1, _ = . _
‘77>=cosqapﬁ‘uu+dd>—smgp},‘ss> Zn’ = sing,

Global fit with more free parameters (also Zy, Zyg, @v, m/m )

Other SU(3) relations need to be included :

Fw—=ny) T(p—=a'y) T@@—=ny) Te—=a'y) TIK" =K'
I'w—=>7"y) Tw-—=>x"y) Tw-=>xy) Tw-=>x"y) TE*—=K%)

Parameter Old fit New fit New fit (no Pyy)
Zzn, 0.14 £ 0.04 0.105 + 0.037 0.03 £ 0.06
b (39.7+0.7)° (40.7 0.7 )° (41.6£0.8)°
Zns 0.91 + 0.05 0.866 + 0.025 0.85 = 0.03
Zg 0.89 £0.07 0.79 £+ 0.05 0.78 £ 0.05
Py 3.2° (3.15+0.10 )° (3.16 £0.10)°
m/m 1.24 £ 0.07 1.24 £ 0.07 1.24 + 0.07

% P@ 49% 17% 40.7% —%



KLOE-2 expectation measuring
n’ BRs with 1% accuracy

NNO 0.5 : NNO 0.5 : : :
r - F'g—-n'Y/Io—-n Fg—-nN/I(o—-ry)
045 045
0.4 ; 0.4 ;
0.35 — 035 _ L —p P IT(G—n'y
03 | 0.3 ;
025 | 025 |
0.2 _ I’ —»oNT(e—n’y) 0.2 _
015 | 0.15 |
01 [ (' —pP/T (o) 0.1 ;
005 | 005 |
03035 34 36 38 d0 42 44 46 48 .

P I IR A C PRI BRI SRR S
44 46 48 50 30 32 34 36 38 40 42 44 46 48 50
¢, degree ¢, degree

Sensitivity to the gluonium also
without the ' —yy decay
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KLOE-2 expectation measuring
also ' width with 1.4% accuracy

no 05 wo 05
™ : N : G-’y
045 045 [
04 | 04 [
035 | 0.35 — I’ —pY/I(@—"y)
0.3 | 03 -
025 | 025 |
0.2 _ I’ —»oNT(e—n’y) 0.2 _
015 | 015 |
01 | T —p Y@y 01 | T - 1)
005 | 005 |
03073 34 36 38 40 42 44 46 48 :

P IR I R C PRI R ISR S
44 46 48 50 30 32 34 36 38 40 42 44 46 48 50
¢, degree ¢, degree

Run at Vs > 1.2 GeV required
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o(e"e —hadr.) below 1 GeV

« ~3 o discrepancy between a M - a,*? la,=(g,-2)/2]

n u

« a M=q D+ g weak + @ , main contribution to the

uncertainty on a, M

n

g o 1/ Ur)[ ,ole’e” —>hadr)K()ds ; K(s)~1/s

 oO(e'e—hadr.) below 1 GeV is dominated by e‘e—n'm
« ¢ -factory: fixed Vs = Initial State Radiation method

e

= o(e" e = a*7) H(s, S,)

M do(e" e — w*m +y)
s "
ds,
/

* Two different analyses: (1) photon emitted at Small Angle
(S.A. analysis) [PLB606(2005)12, PLB670(2009)285]
(2) photon emitted at Large Angle

(L.A. analysis)
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Result on L.A. analysis

Good agreement between S.A. (KLOEO0S8)

and L.A. (KLOEQ09) analy

S€S

a,7(0.1— 0.85 GeV2)=(478.5 = 2.0, +4.8,

4+ 0 ;
+2¢)the0) X

0.3¢
0.2¢

0.1
0
-0.1
-0.2
-0.3

(IF |2

n CMD,SND

-IF l‘l-(LOL09) /lF‘t KLOE0Y

-
1

a2 CMD-2

Agreement with

i, OGSV
00 02 03 04 05 06 07 08 0
+  BaBar l\L()L KLOE
02 "9z - )/ O
().(1) - e, M.*_ i
-0.1F
02 Mzr (GeV)
0.3 04 0.5 0.6 0.7 () 8 09

: SM _
3.2 o discrepancy a, a,

9

Above 0.6 GeV
BaBar higher by
— 3%

eXp confirmed

CMD-2 and SND°

45 a5t
: ol 1 ko8 ﬁ
40F  ss) ;(09 + KLOEOS
30} - KLOEO09
3HE e T
056 058 06 062 0.64 %
30F 9 T4
- | F "rl } |
. / 9 &
25F J \
L ]
20F 7 L
¥ %
15F 7 %
L3 L3
10 7
— ®
e"“ %\
- g - ’ 2
: I’m’w.]“‘ Ll L IQ I((;EXIV )
0k e
() 1 0.2 () % () 4 () 5) () 6 ().7 0.8 0.9
(;4)7'% :N‘:"-' “F'&I KLOE0S an’Il\LOhlw) ll F‘:I KLOE09
G SR
;)(2)5 1 }
S E
073 _ e KLOEOS
3 (stat t. ) 2
-y, Saeestem) (Mg [GeV
0.3 0.4 0.5 0.6 0.7 0.8 09

(Grey band = L.A. error)
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Aa ™ for different exp.:

Kli

/@U

Aa (0.35-0.85GeV?): & [ 0™ (s)K(s)ds
KLOEO08 (small angle) a~=(379.6 + 0.4,,,+2.4, +2.2, )-1070
KLOEDO9 (large angle) a,~=(376.6 + 0.9,,,,+2.4, +2.1, ) 1010 i
0.2% 06% 0.6%
Aa =0.152-0.270 GeV?):
KLOEDO9 (large angle) a " =(48.1=+12,,+1.2 =04, )" 107

CMD-2 a7 = (46.2 £ 1.0,,,20.3,,) - 1010 i

Aa (0.397-0.918 GeV?):

KLOEO8 (small angle) a, ™ = (356.7 = 0.4,,,+3.1, ) - 1010 i

CMD-2 a,™=(361.5 = 1.7,,+2.9, ) - 1010 i
SND a,~=(361.0 + 2.0,,,+4.7, ) - 1010 '
BaBar a,™ =(365.2 = 1.9;,,,+1.9,,;) - 1010 i
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Impact of DAFNE-2 on (g-2),

a o - atheosM = (27.7+ 8.4)10-0 (3.30) [Eidelman, TAUOS]
4—»——"’// — -
8.4 = ~5yy 0@~3yLo P6pnL s

I el

A
4 2.6,,0e22.5 1.6c, ez~ DAFN
I » T7-80 e A —
(if 27.7 will remain the same) e >

da HL0=5.3=3 3(Vs<1GeV) @3.9(1< Vs<2GeV) ®1.2(Vs>2GeV)

l L i — l — Ll l
132 = o 70 1oz = 0 2°0 e a0
a,-11 450 e (10°!Y

da H0 —2.6=1.9 (Vs<1GeV) @ 1.3 (Vs<1GeV) ®1.2(Vs>2GeV)

This means:

doyap ~ 0.4% Vs<1GeV (instead of 0.7% as now) With ISR at 1 GeV
80uap ~ 2% 1<Vs<2GeV (instead of 6% as now) With Energy Scan 1-2 GeV
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Search foryy —- o0 — an

Long debate about the experimental evidence of the 0(600) meson
» Pole in mtw scattering with vacuum quantum numbers (JP¢=0"")
m, =441"'MeV,I', =544"]; MeV
» Evidence for &7~ bound state (E791, CLEO, BES) from Dalitz plot analyses
» Values of mass and width with large uncertainties
> Indirect evidence in the e*e~—a%0% Dalitz plot analysis @ KLOE

ete—etenn
S 20: 00 ainio (1994) O'I:Db)
5 18 ‘ YY_>n g airnaigg(gOOS) 13
'’ => golden channel &« " et 12 e ...-f+=«
for Sigma Search % 14 " - E.eihi-ns&t:nz(%;Z) ‘lg )/;b M+ \'{—‘
8 12 _ ' Yy c .,( *\
3 10 — L '|! ’ \ b 1 __{_:._;_./ g«_,\\
' large background o L ! 2/ .
from: 6 B T TV T Ty 13 TV T e 10O R
.k W, (MeV)
€+€'%e+e'u+u' a e Crystal Ball (1990)
n + *% n + 2 A JADE (1990) - arbitrary normalization Resonant Contribution
s - - - :
cc T Y Tnec e '360' ' '450' - IS(IJOI - '660' - '760' 800 0.0
YY—O0—>TT"TT
W,y MeV) EPJC 47 (2006) 65]
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% a ¥ a ) D e}
A

(=) - Da 2 d ie a 0 2 O ) U I U - -
= A 1so the mterterence be een the detecto and BF = ed
(= D1IC 1 1 :' 9 U OC Aonc d 1 1 UC 21
(= A1 L) 1Y Lld - D D€ 11O wi 0 1€ HICCT 4 O 10 D)

13674

Application Force 1166
_\‘ 854 _

., 1867 _

495.1 838
54.5

4136

1387.6
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Introduction

r o Terash”
B 220 (TOF)

Ki— 2 n %+ accidental/splitted clusters
K; —3n, Ki— n*n (fakeK; crash

M. Silarski, S. Miscetti, M. Martini,P. Moskal, KLOE-2 GM, Frascati, 2.12.2010 3




Kaons: Ks semielectronic decays

Sensitivity to CPT violating effects through charge asymmetry
IN(Ksp —»>7mev)—T(Kgp —nte v)
I'NKsr—>7metv)+T'(Ksr — nte D)

As =

If A, # A, CPT violation in mixing and/or decay with AS # AQ

As — AL =4(R6 + Rz_)
Sensitivity to CP violation in mixing As ~ 2Re
Test of AS = AQ rule using T'(Ks — mwev)
1+4Rz, =T'(Ks — mev)/T'(Kp — mev)

Can extract |V | via measurement of BR(K; — mev)

Error (10°) on A

As =[T(K2 — metw,)-TN(KS — nte 7.)]/ SUM
Such asymmetry violates CP. If CPT is assumed then Ag = 2 Re(e).

DOCUMENT ID TECN

AMBROSINO 06 KLOE

VALUE (units 10—3) EVTS
1.5+ 0.6+29 | 13k

**KLOE with 400 pb-1 = stat. limited.
¢ in progress now with 1.8 fb-1, bkg
reduction with new n.network technique

i

20

10

(4]

__ Stat. Error on AS

Systematic Error

L(fb-l)

¢ O(5 fb-1) stat. error compares with
existing systematics.
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Perspectives for the next KLOE run

» Conditioning of both rings with high current beams to
improve vacuum conditions and minimize beam size
growth and backgrounds in KLOE - in progress

* Closed orbit correction and beam functions optimization
Horizontal-vertical coupling minimization ( ~ 0.3% now)
+ Optimization of beam-beam interaction and luminosity

+ Optimization of beam collimation with the scrapers to
minimize background in KLOE also during injection

Start of KLOE data taking foreseen for mid January
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KLOE magnet: the cool down history

300

<> between July 27th and August 12th there
are 3 fridge-out events (turbine low T, cooling| 250
water interruption and compressed air lack)
200
<>on August 23rd new cool-down start but 3
days after stops again due to maintenance of
the lab electric power distribution system

150

T Kloe

<>on August 30th cool-down is resumed, but 100

the coil femperature does not go below 15 K°
and for the first time an excessive cooling of *
the screens is observed

<>on September 10th it is decided to warm-up
;(he magnhet to 110 K° and clean the cooling
ines

installation

<> On September 24th WEKA (ex Oxford) contacted: few interventions on valves
performed. Not successfull. Steve Harrison (responsible for the Oxford of KLOE
magnet) arrives on Oct the 4th and suggests to perform a series of tests at 110 K° and
then warm-up the magnet at room temperature and perform additional tests.

<> on October 25th cool-down starts again and on November 14th the magnet is cold
again (after the fastest cool-down of his history,16 days) and energized.
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Dafne parameters

DA®NE DA®NE
FINUDA Upgrade
0.r0ss/2 (Mrad) 125 25
e, (mMmxmrad) 0.34 0.20
B.* (cm) 170 20
6,* (mm) 0.76 0.20
Dy inski 0.36 2.5
B, (cm) 1.70 0.65
c," (um) 5.4 (iow current 2.6
Coupling, % 0.5 0.5
lounch (MA) 13 13
Nynch 110 110
G, (mm) 22 20
L (cm2s1) x10% 1.6 5

> | Larger Piwinski angle |

— | Lower vertical beta

. Already achieved

S. Miscetti — Discrete 2010 — December 9 2010
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= A new kicker has been designed to be used for
both

* transverse horizontal feedback in the
e+ ring
* beam dump (less detector trips and
radiation level)
kick strength improved by a factor =3 (with
the same amplifier power).
* Jonger strip-line (x2)
» smaller separation between strip-lines:
88 mm -> 60 mm

= new position with higher g

Wi 99 ler Present Wiggler

The 8 wigglers have been modified in order to: h +—“H~

* enlarge the good-field region _

* reduce higher order components in the B Modified Wiggler

* increase B,,,, at fixed current
Improved beam dynamics

longer beam lifetimes
500KW power reduction with same B___ (0.5ME/Year)
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* Using 2.2 fb™! of data acquired at the ¢ peak, KLOE measured:
Ry = (2.493 +0.025_,_, +0.019__,)x10-

stat —

* KLOE bRK is dominated by the Ke2 event BT — June10 aversge
counting and by the control samples statistics: Clark ot al. (1972)
results can improve with the larger data *
samples foreseen for the oncoming KILLOE-2 Heard et al. (1975)
run.

Heintze et al. (1978)
* With same analysis strategy, 25 fb! translate KLOE (2009)
into 0.6% fractional accuracy on Ry. T

NAB2 (2010)

partial data sot
* Inner Tracker can allow for better suﬂ
performance on K tracking: higher efficiency 3 24 o5 SeTeT 58
of K12 event selection. Riex10°
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“*KLOE-2 can significantly improve the accuracy on the measurement of K, , K*
lifetimes and K.e3 branching ratio with respect to present world average with
data from the first year of data taking, at KLOE-2/step-0.

**The present 0.23% fractional uncertainty on |Vus| x f+(0) can be reduced to
0.14% using KLOE present data set together with the KLOE-2/step-0 statistics.
*»Detector upgrades have not been considered in this evaluation

With £ (0) @ 0.5% the accuracy on the
f + (O)Vus unitarity relation of the first row is

KLOE today 0.28%

World Average 0.23%
( verage) (0.23%) 0 (1-V,4%-V, )= 6 x10 { Vs @ 0.4% from fit

KLOE + Step-0+ WA 0.14% V,a@ 0.026%

** To improve the accuracy on the V , determination and then its contribution

to the total uncertainty on the unitarity relation, a more precise estimate of f,
(0) is needed.
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