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Data Taking
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RUN-III detail
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DAFNE performance

KLOE Presenter (History, 26-02-2017 : 26-02-2017)
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KLOE Presenter (History, 26-02-2017 : 26-02-2017)
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An example of good day in RUN-III
(26 feb 2017)

L delivered: ~11.1 pb"
L acquired: ~9.4 pb-'

Hot End-caps counters
electrons < 500 kHz
positrons < 300 kHz

DC integrated current
mostly <2 mA

IT layer 1 integrated current
mostly < 5 uA
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Data Taklng Plan
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Data Taklng Plan
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Detector Status

EMC calibration
« Improvement in the calibration procedure=>re-calibration of all data collected up to now
* Process parallelized; large part of the computing resources allocated for this reprocessing

« ~15000 runs successfully recalibrated in 4 days Very good stability,
improved Data/MC comparison for e"e”—yy events
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« We started using the TDC spares, the newly built TDC boards
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Detector Status

EMC calibration
« Improvement in the calibration procedure=>re-calibration of all data collected up to now
* Process parallelized; large part of the computing resources allocated for this reprocessing

« ~15000 runs successfully recalibrated in 4 days Very good stability,
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Inner Tracker Status

[l -eeee hit-‘exlra). layeré ]
1035—hit-exlra)layerZ‘(pnst) - hpullX_layer2 [
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e RMS  0.06952 |
i 102 "l post i
IT+DC tracking performance : ﬁ?"triesf,]féeéffg_****fAfteP Kalman
: : : - . e J{Ris 0.03362 |-
Residual distributions improvement 10 i o Before Kalman
Lol
06 04 02 0 02 04 06
Reconstruction with IT+DC tracking & official vertexing x Residuals (cm)

Vertex finding specifically written for KLOE experiment: all cuts and procedures
tuned for tracks reconstructed with DC

IT+DC tracks treatment within Official vertexing more tricky than expected
PCA & Vertex Improvement on ¢->n+ ni- n° and Ks->m+mt- samples
(see next slide)

Improving Alignment and Calibration
Refined calibration obtained for all layers with B-field OFF sample of cosmic muons

Refined calibration obtained for all layers with B-field ON sample of cosmic muons
Checked with Bhabha scattering events
Presently inserting refined calibration in Kalman
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I'T-DC integrated tracking and vertexing

Using 1st Align & Calib parameters
¢—-nrn Ks—mt
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Improving IT calibration

New improved Alignment and Calibration with:

cosmlc-ray muons with B-field OFF cosmic-ray muons Wlth B-field ON
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HET status and search for yy->n' production events

» Installation of new discriminator boards (Jan17) to improve hardware efficiency
(now ~100%)

« Collisions clearly seen by rate increase and dependence on DAFNE Luminosity

HET-Rate = KLOE-Trigger-Rate x (0, /pos LUMinosity + B.i./no0s I2eie/pos)
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HET status and search for yy->n' production events

Pre-filtered single-m0 candidates (analysed a sample of L~550 pb")

Analysis of Double-Arm and Single-Arm HET events
Background evaluation directly from data

Two independent evaluations of the background:

- events matching bunch but not the right turn

- 2<|ATg, o.|<7 and AT g1k 0e > 10 bunches
Background normalization in the ATyy signal free region

600

i HET i Background comparison
500 N i + .
400 — - 150 — i:':+
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300 |
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HET status and search for yy->n' production events

Double-Arm Tagging
coincidence between HET stations and in

time with KLOE trigger

2 clusters in KLOE E_, <300 MeV
associated with the same bunch with
|ATkLoEcu-HET| = 4 bunches
Kinematic cuts on E(y), InvMass(yy)
cosO(yy) and P1or

Single-Arm Tagging
HET ele/pos station in time with KLOE trigger

2 clusters in KLOE 20 < E_,
associated with the same bunch with
|ATkLoEciu-HET| = 4 bunches

~600 expected 0
signal events

< 300 MeV

Events

Kinematic cuts on E(y), InvMass(yy) cos6(yy)

and Pror
Isolation cut to increase S/B ratio
Etot - (Eclu1 +E ) <E

clu2 isolation

~3000/arm expected
signal events

50

ot Lo Lo Lo Lo Lo Lo 1 |

20 |- | Signal+Backg

Backg
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0 20 40 60 80 100 120 140 160 180
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Complementary analysis approach
search for single n° events with KLOE alone
important cross check of HET response (TDCs

Simulation and energy acceptance studies

A detailed study of the off-energy electrons and
positrons transport along the machine lattice is
in progress (collaboration with DAFNE), taking
into account actual machine setup and
measurements from beam position monitors in

HET status and search for yy->n' production events

decoding and electronics, etc..)

Preliminary analysis of downscaled
“‘unstreamed” events (ufo) excludes that the
lack of 0 signal events can be caused by time

resolution effects.

Full statistics analysis needs data reprocessing
with a dedicated stream (in progress)

the machine layout.
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RUN-III Data quality benchmark analyses
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K-> 3nt? analysis on new data

« Analysis on new data: L ~ 300 pb’

* Need to harden the selection criteria to face the larger background
wrt 2005 (~10 times more accidental clusters in trigger window).

(old selection) (new selection)
- K crash: E>150 MeV, 0.2< 3 < 0.225
- prompty's: E > 7 MeV = E,>20 MeV
|cos 6| < 0.915
|t-r/c| < Min[3.5-0¢(E),2 ns] = |t-r/c|] £ Min[3.0-0(E,),2 ns]
¢ 10° P Newsel
- Efficiency for signal: 47% =  43% & [ L Ol
- 10 times better background rejection 0 [T
« Ks—210 used as normalization e N
10" ] e
107"} e
10"} _._++
Ny, 1}
Flo = S0 e

ky
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K-> 3nt? analysis on new data

Hard K, -crash: cuts on the

velocity of K, and energy of the Ezzz g New sel. ?1000
K, cluster 700 | 01d sel. 500
AElog = (Exs-Z E )/ o cut: :gz ﬁ 500 |
Consistency of Kq reconstructed wol

energy with four "best” y clusters ~ s00 | o

Kinematic fit: 200 | 200 |

Kg mass, total 4-momentum - NN | |

conservation, consistency y 4 2 0 2 46 8 1 dOE/;:

between the measured time and 2000 P

position of each cluster 5 1750 | 57

Signal box definition: 10 800

X2, : pairing of 4 out of 6 photons EZZ 600

(1% masses, Ey., Py, angle 750 | 100

between 1¥’s) 500 H‘

X3, : pairing of 6 clusters with =0, > !

best 10 mass estimates "0 20 40 60 &0 100 120 9 %0 20 40 60 80 100 120 140
. 2
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K-> 3nt? analysis on new data

& 100 )

) 90 . . . . . é 00 ¢ New sel
Nl * Ry, : minimum distance  &4,| Old sl
opL ‘ between clusters 600 |
60| "t . 500 |
50 F
| g . 400;

IR e < 57.2 AElog 21.81 ™|
20f | 07" f't< 2 < 9 <E 200 |
10 :: # e 4.0 - X o0 = 84.9 X 3 = 5-2 100; |
° oz s s e 0 s i Rmin > 65 €M obd ¥ i
2. 0 50 100 150 200 250
R (€M)
Track Veto | ——| x*; |——| AE/op |[—— | Sbox |——|R_. | =™ | counting

« With the old analysis chain and cuts we count N_, . = 1 event selected as a signal
« Taking into account the used statistics this translates to a very preliminary upper
limit of O(10°)
« KLOE results:
BR(Ks— 3n° ) < 1.2 x 10”7 with 450 pb-! [PLB 619 (2005) 61]
BR(Ks— 3n° ) < 2.6 x 108 with 1.7 fb! [PLB 723 (2013) 54]
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Data volume and reconstruction

Data Volume
Reconstructed ~25% of the total luminosity o [ BT RS Nt size
Run-lll consistent with expected 0.5 PB/fb-" 12 |

Run-I  Run-II Run-IIT

0.8

e (Gb/nb~1)

[ RS +
L [fb ] 0.80 1.62 1.24 %; ?@{é‘gzﬁ*: AL S »
E 0.4 ff’ ' *“t% 3 1‘* + *}fﬁ‘*t\
RAW [TB] 457 867 688 s bk
REC [pbT] 30 586 251 ol
Reconstruction

New version 2.0 of the DC-IT integrated tracking and vertexing successfully tested
and working

New event classification module for the yy—xn" analysis is ready and under test
Implementation of a new stream for events collected by the Single Photon Trigger
IS ongoing

New data handling scheme in operation (GPFS+Disk Array)

Reconstruction rate ~10 pb-1/day OK to follow data taking (to increase
reconstruction rate of previous runs and MC -> additional P8 machine planned)
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Computing and storage

New 300 Tape Cartridges (3PB) Disk Arrays

2 By

DataDirect 9900 Disk Array (from CNAF)
Caching problems during heavy load =>
solved with a workaround (impossible to solve
according to DD maintenance service)

Speed test OK

New data handling scheme is now in
operation (GPFS+Disk Array)

, )(B\t(sj}

‘k‘

6 Gigabyte per second available for data moving

CPUs no longer show idle time or IO wait

when busy with user programs.

The SAN/GPFS architecture and the new

disk array feed CPUs in a correct way, Topas Monitor for host:fibmso
eventually saturating them. Fri Apr 28 11:49:52 2017  Interval:l

CPU User% Kern%ﬁ
Total 99.6 0.4¢
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Publications

BR and Transition Form Factor of ¢ — 1% *e-
Dalitz plot analysis of n — 0

Hadron Vacuum Polarization in e*e~ — utuy
U boson searchine*e-— Uy, U —» w*n”
BR and charge asymmetry of K — mev CP/CPT

T/CPT test with ¢ — KK — 30 1rlv, 1 milv

BR of Kg — attan”

U boson search: combined limit from pwy/mtey

a, and pion FF: combined result

BR of n — nyy: %, Golden mode

B boson search in ¢ — ¥y

Improved UL of BR Kg — 3m%: CP/CPT (new K2 data)

PLB 757 (2016) 362
JHEP 1605 (2016) 019

PLB 767 (2017) 485
PLB 757 (2016) 356
Finalizing systematics

At distributions ready
(in progress)

in progress
advanced stage
advanced stage
in progress
in progress
started
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Conclusions

 Data taking (RUN-III) is ongoing with KLOE-2 detector fully operational:
Total L delivered up to now 4.6 fb-!, acquired L~3.7 fb-1
* RUN-III milestone: L delivered 5 fb-1 for summer 2017
in line with the minimum requirement of 6.2 fb-! => L acquired ~5 fb-! for end March 2018

* Results from IT+DC integrated tracking and vertexing using first align & Calib parameters
with ¢—n+n® and Kg—n*n” samples are encouraging
» Improved alignment & calibration parameters.

» Analyses of Double-arm and Single-arm HET tagged events show at the present stage no
evidence of n” production. A complementary analysis approach to search for x° production
with KLOE alone, and detailed beam transport studies are in progress.

 Data quality is continuously monitored with several benchmark analysis.
* The analysis to improve the limit on BR of Ks->3n? started: encouraging very preliminary
results on 300 pb-1 of data.

 Data reconstruction with integrated IT+DC tracking and new data handling (GPFS+Disk
Array) architecture is operative.

* \We have a new artwork in the KLOE-2 control room!
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SPARE SLIDES
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KLOE-2 Physics

KAON Physics: Dark forces:
 CPT and QM tests with kaon interferometry * Improve limits on:
« Direct T and CPT tests using entanglement Uy associate production
* CP violation and CPT test: ete- — Uy — my, uuy
Kg->3m! « Higgstrahlung
direct measurement of Im(¢’ /¢) (lattice calc. improved) e+e-— Uh'—pu+u- + miss. energy
« CKM Vus: » Leptophobic B boson search
Ks semileptonic decays and Ag (also CP and CPT test) ¢—nB, B—=1%, n—yy
Ku3 form factors, KI3 radiative corrections n—By, B—=10%, n—=10%y
o xpT: Kg->vy « Search for U invisible decays

« Search for rare Kq decays
Light meson Physics:

Hadronic cross section « 1 decays, w decays, TFF ¢ — ne‘e
 Measurement of a - in the space-like « C,P,CP violation:

region using Bhabha process improve limits on n — yyy, ™, aln?, 7Onl
* ISR studies with 31, 417 final states * improve n — w*wete
« F_with increased statistics « wpT: n — alyy

 Light scalar mesons: ¢ — KgKgy

New proposal: running at Vs = 958 MeV « vy Physics: yy — x° and n® TFF
* Production of Non-Vector-Resonances (n’) . light-by-light scattering

in e+e— annihilation (n’ TFF) . axion-like particles (new wrt K2 program

EPJC (2010) 68, 619)
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RUN-III luminosity weekly detail

A. Di Domenico

Uptime (%)

95;
807
75
707
657
607
557
50
45
40
35
30
25
20
15
10
5

P

%9 DAFNE avg uptime 72%

mUptime mDelivered mAcquired
DAFNE avg uptime 79%

[

/09

) (

11/12 15/01 26/02 09/04

Run III time (Day/Month)

30/10

LNF Scientific Committee meeting — 9 May 2017

o
(=

-80
175
170

27



