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THE KLOE-2 EXPERIMENT

ANDREA SELCE



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- Separate e+, e- rings to minimize beam-beam 
interactions
- ~2.5 fb-1 integrated (2.0 @ √s=M()=, yielding
- ~2.5 x 109 KSKL and ~ 3.6 x 109 K+K- pairs

KLOE ~2.5 fb-1  √ ))

KLOE-2 

 KLOE@DANE 
-FACTORY
Collider e+ e- 

√s = M() = 1019.4 MeV
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 KLOE-2 RUN IN PROGRESS

 
∫ 

Data taking till 31/03/2018 

Run I
1065.1 pb-1 del
818 pb-1 acq

Run II
1950.1 pb-1 del
1590.7 pb-1 acq

Run III
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 KLOE-2 RUN IN PROGRESS

 
∫ 

del
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KLOE-2 TYPICAL DAY








● kHz
● μA
● nA
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 KLOE-2 DETECTORS - DC

p/p = 0.4% (for 450<ϑ<1350 tracks)

x,y 150 m, z 2 mm







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p/p = 0.4% (for ϑ=900 tracks)

xy 150 m, z 2 mm



E/E = 5.7% / E(GeV)

T = 54 ps / E(GeV) 100 ps 
        



(140 per Q=0 ) 



 KLOE-2 DETECTORS - EMC
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 KLOE-2 NEW DETECTORS
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER 




INNER TRACKER
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 KLOE-2 NEW DETECTORS
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER




 





INNER TRACKER
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 KLOE-2 NEW DETECTORS
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER









)







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 KLOE-2 NEW DETECTORS
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER


















 


 

T
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 KLOE-2 NEW DETECTORS
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER





INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER







 













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 KLOE-2 INNER TRACKER
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER








A. Selce - KLOE-2 - IFAE 2017 14

 KLOE-2 INNER TRACKER
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER


ϕπππ
















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 KLOE-2 INNER TRACKER
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER


ϕπππϕπππ




μ

DC
DC+IT
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 KLOE-2 INNER TRACKER
INNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKERINNER TRACKER




Layer #4
Layer #3

Layer #2

Resx  
360 m
(430 m)

Resx  
300 m
(400 m) 

Resx  
300 m
(400 m) 

Layer #1

Resx  
460 m
(520 m) 
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SINGLE PHOTON TRIGGER (SPT)

Barrel-only majority one, Bhabha nominal threshold (350 MeV)
→ exploring U boson mass below 600 MeV

 Inserted permanently  in the KLOE trigger logic since 28th November 2016 

● SPT free running rate ~ 2.2 kHz 
    SPT additional rate ~ 300  350 Hz

Single photon trigger crucial for search of dark 
mediator (U-boson) not decaying in the apparatus

E

nominal 
threshold

effective 
threshold

● Efficiency studies on radiative 
bhabha events

SPT

2 cluster in EMC

2cl+SPT 

trigger type
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PHYSICS@KLOE-2



KL,S

KS,L

t1

t2

t=t1- t2 f2

f1



U





 e+e- e→ +e-** e→ +e-X,



e+e- U→ e+e- U→ →l+l-
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RECENT KLOE-2 RESULTS

,

767 (2017) 485
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αQED(s) below 1 GeV

αQED(s) 

αQED(s) 

Phys. Lett. B 767 (2017) 485-492

+
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KS->πππ









π


π





Signal box
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 SUMMARY




  ∫,


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 SUMMARY

THANK YOU FOR YOUR ATTENTION!!!





  ∫,


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THANK YOU FOR YOUR 
ATTENTION
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SPARES
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PHYSICS@KLOE-2



KL,S

KS,L

t1

t2

t=t1- t2 f2

f1



U





 e+e- e→ +e-** e→ +e-X,



e+e- U→ e+e- U→ →l+l-
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ENERGY SCAN


Count events:
•  →KSKL, with KS→+-

• →, with →, →30

 √


 √ 




Preliminary
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BENCHMARK CHANNELS

E[MeV]

ϕ→ηγ with η→30 K L inv mass with KL→

K  = 497.52(8) MeV
MK =        2.39(9) MeV

K S lifetime with KS→

S = 0.968±0.034 (S units)



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 DANE UPGRADE
INNER TRACKERCrab Waist Scheme: beam crossing at 

large angle, sextuple correction

Implemented in DAFNE and 
tested in 2008 on 

SIDDARTHA experiment 
(no magnetic field)

In KLOE B=0.52T require 
specific tuning and 
background control
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 Dane upgrade
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DETECTOR UPGRADE: INNER TRACKER, 
QCALT, CCALT
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 DETECTOR UPGRADE - HET&LET
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SPT SOURCE
Runs 87070 + 87071 

SPT only trigger rate  60 Hz

'Special' cosmics is triggered by SPT:  one hit over Bhabha 
threshold and no other trigger over LET threshold

 

●  Cosmics

• Overfluctuate on upper sectors and underfluctuate on down one
• enter the barrel EMC almost horizontally
• stop inside the detector
• cross some cracks
• ...

Tnx2 E.Graziani
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SPT SOURCE
Tnx2 E.Graziani

3 special runs  (87452, 87453,87455) with non-colliding, longitudinally separated, beams. 
Analysis in progress

● Machine background

Within ~ 10 Hz, all the SPT 300 Hz trigger rate is explained by 60 Hz cosmics + 
machine background (Touschek, beam gas, etc…)
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SPT EFFICIENCY

E

E

nominal threshold

Does not include calorimeter efficiency, cluster reconstruction efficiency, etc …

effective threshold?

The effective (average) threshold seems to be 
consistently lower than the nominal one

Tnx2 E.Graziani

Barrel photon in L3BHA 
(isolated clusters with no track association)  Bhabha trigger bit is set, as a function of the cluster energy
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KS->πππ









π


π





Signal box
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