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The workshop has been without any doubt very successful,  
with the enthusiastic and interested participation  
of more than 60 people, including 28 invited speakers coming from  
all Europe, Russia, China, Canada and USA.  
It has been an occasion for the collaboration to present  
and discuss the status of the  
experiment and its potentialities.  
New ideas came out and we will  
summarize all the interesting 
issues in a written form in the  
proceedings of the Workshop.  

KLOE-2 Workshop on e+e- collision physics at 1 GeV
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KLOE-2 Physics
KAON Physics: 
•  CPT and QM tests with kaon interferometry 
•  Direct T and CPT tests using entanglement 
•  CP violation and CPT test: 

KS->3π0  
direct measurement of Im(ε’/ε) (lattice calc. improved) 

•  CKM Vus:  
KS semileptonic decays and AS (also CP and CPT test) 
Kµ3 form factors 

•  χpT : KS->γγ
•  Search for rare KS decays 

Dark forces: 
•  Improve limits on: 

Uγ associate production 
e+e- → Uγ → ππγ, µµγ

•  Higgstrahlung 
e+e-→ Uhʹ′→µ+µ- + miss. energy 

•  Leptophobic B boson search 
φ→ηB, B→π0γ, η→γγ  
η→Bγ, B→π0γ, η→π0γγ  

•  Search for U invisible decays 

Light meson Physics: 
•  η decays, ω decays, TFF φ → ηe+e- 
•  C,P,CP violation:  

improve limits on η → γγγ, π+π-, π0π0, π0π0γ 
•  improve η → π+π-e+e-  
•  χpT :  η → π0γγ 
•  Light scalar mesons: φ → KSKSγ 
•  γγ Physics: γγ → π0 and π0 TFF 
•  light-by-light scattering 
•  axion-like particles 
 
 

Hadronic cross section 
•  Measurement of aµ

HLO in the space-like  
region using Bhabha process 

•  ISR studies with 3π, 4π final states 
•  Fπ with increased statistics 
 
 New proposal: running at √s = 958 MeV 
•  Production of Non-Vector-Resonances (η’) 

in e+e− annihilation (η’ TFF) (new wrt  K2 program 
EPJC (2010) 68, 619) 
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• EPR correlations at a φ-factory can be exploited to study other transitions involving 
also orthogonal “CP states” K+ and K- 
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Direct test of T and CPT in neutral kaon transitions 
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Direct test of T and CPT in neutral kaon transitions 
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Any deviation from Ri,/CPT=1 constitutes a  
violation of T/CPT symmetry 

One can define the following ratios of probabilities: 
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Direct test of T and CPT in neutral kaon transitions 

of the pair is totally antisymmetric and can be written in terms of any pair of orthogonal
states, e.g. K0 and K̄0, or K

+

and K�, as:

|ii = 1p
2
{|K0i|K̄0i � |K̄0i|K0i} =

1p
2
{|K

+

i|K�i � |K�i|K+

i} . (3.1)

Thus, exploiting the perfect anticorrelation of the state implied by eq. (3.1), which remains
unaltered until one of the two kaons decays, it is possible to have a “flavor-tag”or a “CP-tag”,
i.e. to infer the flavor (K0 or K̄0) or the CP (K

+

or K�) state of the still alive kaon by
observing a specific flavor decay1 (`� or `

+) or CP decay (⇡⇡ or 3⇡0) of the other (and
first decaying) kaon in the pair. For instance, the transition K0 ! K

+

and its associated
probability P

⇥
K0(0) ! K

+

(�t)
⇤

corresponds to the observation of a `

� decay at a proper
time t

1

of the opposite K̄0 and a ⇡⇡ decay at a later proper time t

2

= t

1

+�t, with �t > 0.
In other words, the `

� decay of a kaon on one side prepares, in the quantum mechanical
sense, the opposite (if undecayed) kaon in the state |K0i at a starting time t = 0. The |K0i
state freely evolves in time until its ⇡⇡ decay filters it in the state |K

+

i at a time t = �t.
In this way one can experimentally access all the four reference transitions listed in

Table 1, and their T , CP and CPT conjugated transitions. It can be easily checked that
the three conjugated transitions correspond to different categories of events; therefore the
comparisons between reference vs conjugated transitions correspond to independent T , CP
and CPT tests.

Reference T -conjug. CP-conjug. CPT -conjug.
K0 ! K

+

K
+

! K0 K̄0 ! K
+

K
+

! K̄0

K0 ! K� K� ! K0 K̄0 ! K� K� ! K̄0

K̄0 ! K
+

K
+

! K̄0 K0 ! K
+

K
+

! K0

K̄0 ! K� K� ! K̄0 K0 ! K� K� ! K0

Table 1. Scheme of possible reference transitions and their associated T , CP or CPT conjugated
processes accessible at a �-factory.

For the CPT symmetry test one can define the following ratios of probabilities:

R

1,CPT (�t) = P

⇥
K

+

(0) ! K̄0(�t)
⇤
/P

⇥
K0(0) ! K

+

(�t)
⇤

R

2,CPT (�t) = P

⇥
K0(0) ! K�(�t)

⇤
/P

⇥
K�(0) ! K̄0(�t)

⇤

R

3,CPT (�t) = P

⇥
K

+

(0) ! K0(�t)
⇤
/P

⇥
K̄0(0) ! K

+

(�t)
⇤

R

4,CPT (�t) = P

⇥
K̄0(0) ! K�(�t)

⇤
/P

⇥
K�(0) ! K0(�t)

⇤
. (3.2)

The measurement of any deviation from the prediction Ri,CPT (�t) = 1 imposed by CPT
invariance is a signal of CPT violation.
It is worth noting that for �t = 0:

R

1,CPT (0) = R

2,CPT (0) = R

3,CPT (0) = R

4,CPT (0) = 1 (3.3)
1
In the following the semileptonic decays ⇡+`�⌫ or ⇡�`+⌫̄ are denoted as `� and `+, respectively.

– 4 –

Here one can consider the states |K
+

i, |K�i defined as follows: |K
+

i is the
state filtered by the decay into ⇡⇡ (⇡+⇡+ or ⇡0⇡0), a pure CP = +1 state;
analogously |K�i is the state filtered by the decay into 3⇡0, a pure CP = �1
state. Their orthogonal states correspond to the states which cannot decay into
⇡⇡ or 3⇡0, defined, respectively, as

|eK�i / [|K
L

i � ⌘⇡⇡|K
S

i]
|eK

+

i / [|K
S

i � ⌘
3⇡0 |K

L

i] , (2)

with ⌘⇡⇡ = h⇡⇡|T |K
L

i/h⇡⇡|T |K
S

i and ⌘
3⇡0 = h3⇡0|T |K

S

i/h3⇡0|T |K
L

i. With
these definitions of states, it can be shown that the condition of orthogonality
hK�|K

+

i = 0, (i.e. |K
+

i ⌘ |eK
+

i and |K�i ⌘ |eK�i) corresponds to assume neg-
ligible direct CP (or CPT) violation contributions (i.e. ✏0, ✏0

000

⌧ ✏), assumption
quite well satisfied for neutral kaons (see detailed discussion in Appendix A of
Ref. [7]). The validity of the �S = �Q rule is also assumed, so that the two
flavor orthogonal eigenstates |K0i and |K̄0i are identified by the charge of the
lepton in semileptonic decays, i.e. a |K0i can decay into ⇡�`+⌫ and not into
⇡+`�⌫̄, and vice-versa for a |K̄0i.

Thus, exploiting the perfect anticorrelation of the states implied by Eq. (1),
it is possible to have a “flavor-tag”or a “CP-tag”, i.e. to infer the flavor (K0 or
K̄0) or the CP (K

+

or K�) state of the still alive kaon by observing a specific
flavor decay (⇡+`�⌫ or ⇡�`+⌫̄) or CP decay (⇡⇡ or ⇡0⇡0⇡0) of the other (and
first decaying) kaon in the pair.

In this way one can experimentally access the transitions listed in Table 1,
which can be divided into four categories of events, corresponding to indepen-
dent T, CP and CPT tests.

Reference T-conjug. CP-conjug. CPT-conjug.
K0 ! K

+

K
+

! K0 K̄0 ! K
+

K
+

! K̄0

K0 ! K� K� ! K0 K̄0 ! K� K� ! K̄0

K̄0 ! K
+

K
+

! K̄0 K0 ! K
+

K
+

! K0

K̄0 ! K� K� ! K̄0 K0 ! K� K� ! K0

Table 1: Scheme of possible reference transitions and their associated T, CP or
CPT conjugated processes accessible at a �-factory.

2 T and CPT symmetry test

For the direct T symmetry test one can define the following ratios of probabili-
ties:

R
1

(�t) = P
⇥
K0(0) ! K

+

(�t)
⇤
/P

⇥
K

+

(0) ! K0(�t)
⇤

R
2

(�t) = P
⇥
K0(0) ! K�(�t)

⇤
/P

⇥
K�(0) ! K0(�t)

⇤

R
3

(�t) = P
⇥
K̄0(0) ! K

+

(�t)
⇤
/P

⇥
K

+

(0) ! K̄0(�t)
⇤

R
4

(�t) = P
⇥
K̄0(0) ! K�(�t)

⇤
/P

⇥
K�(0) ! K̄0(�t)

⇤
. (3)

The measurement of any deviation from the prediction Ri(�t) = 1 imposed by
T invariance is a signal of T violation.

2

T conserved 

0.7% violation 

R2 

CPT conserved 

0.1% violation 

R2,CPT 

J. Bernabeu, A.D.D., et al.JHEP 10 (2015) 139, NPB 868 (2013) 102 
  

Unique direct CPT (and T) test  
with kaons very clean and  
model independent. 

for visualization purposes, plots with  
Re(δ)=3.3 10-4   Im(δ)=1.6 10-5  

KLOE-2 can do a significant  
test with L≥5 fb-1  
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CPT and QM tests: prospects for KLOE-2 
Param. Present best published 

measurement 
KLOE-2 (IT) 
L=5 fb-1 (stat.) 

KLOE-2 (IT) 
L=10 fb-1  (stat.) 

AS (1.5 ± 11) × 10-3 ± 2.7 × 10-3 ± 1.9 × 10-3 

ζ00 (0.1 ± 1.0) × 10-6 ± 0.26 × 10-6 ± 0.18 × 10-6 

ζSL (0.3 ± 1.9) × 10-2 ± 0.49 × 10-2 ± 0.35 × 10-2 

α (-0.5 ± 2.8) × 10-17 GeV ± 5.0 × 10-17 GeV ± 3.5 × 10-17 GeV 

β (2.5 ± 2.3) × 10-19 GeV ± 0.50 × 10-19 GeV ± 0.35 × 10-19 GeV 
γ (1.1 ± 2.5) × 10-21 GeV 

compl. pos. hyp.  
(0.7 ± 1.2) × 10-21 GeV 

± 0.75 × 10-21 GeV 
compl. pos. hyp. 

± 0.33 × 10-21 GeV 

± 0.53 × 10-21 GeV 
compl. pos. hyp. 

± 0.23 × 10-21 GeV 
Re(ω) (-1.6 ± 2.6) × 10-4 ± 0.70 × 10-4 ± 0.49 × 10-4 

Im(ω) (-1.7 ± 3.4) × 10-4 ± 0.86 × 10-4 ± 0.61 × 10-4 

Δa0 (-6.0 ± 8.3) × 10-18 GeV ± 2.2 × 10-18 GeV ± 1.6 × 10-18 GeV 
ΔaZ (3.1 ± 1.8) × 10-18 GeV ± 0.50 × 10-18 GeV ± 0.35 × 10-18 GeV 
ΔaX (0.9 ± 1.6) × 10-18 GeV ± 0.44 × 10-18 GeV ± 0.31 × 10-18 GeV 
ΔaY (-2.0 ± 1.6) × 10-18 GeV ± 0.44 × 10-18 GeV ± 0.31 × 10-18 GeV 

11 
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Dark forces at KLOE-2: invisible U decays?

U 
Eγ = (s-mU

2)/2√s 

χ  ≡ very light dark matter 
NOT excluded by present limits  

could explain (g-2)µ  monochromatic photon 

Y3S→γ+invisible 
           28 fb-1 

two week run in July 

At KLOE-2: 
-  A single photon trigger has been setup 

and is currently in test phase, with a 
threshold at ~ 350 MeV. 

-  In addition trigger efficiency to single 
photon events is not negligible (~50%) 
due to the presence of the machine 
background (rejectable with TOF 
techniques) => use already collected 
data (advantage: low threshold) 
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           28 fb-1 

two week run in July 

At KLOE-2: 
-  A single photon trigger has been setup 

and is currently in test phase, with a 
threshold at ~ 350 MeV. 

-  In addition trigger efficiency to single 
photon events is not negligible (~50%) 
due to the presence of the machine 
background (rejectable with TOF 
techniques) => use already collected 
data (advantage: low threshold) 

KLOE-2 with 
L=1 fb-1  

Preliminary feasibility study 
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Why	

e+	

e-	

C	=	+1	

C-even	states	can	be	produced	in	e+e-		
collision	via	two-photon	reac2on.	

(π0,	η(547),	η(958),	f0(980),	a0(980),		
f2(1270),	f0(1500)…)	

Observa2on	of	these	reac2ons		
could	help	to	calculate	
	light-by-light	contribu2on	to	g-2	of	muon.	

Proposal: search for e+e- -> η’(958) reaction 
Proposal presented at WS by 
E. Solodov (Novosibirsk) 

CMD-3 result  (PLB740 (2015) 273) 
e+e- -> η’ -> π+π-η -> π+π-γγ 
           Γ(η’->e+e-) < 0.0024 eV 
          BR(η’->e+e-) < 1.2 10-8 
Unitarity limit (a fatctor ~ 300 lower): 
           Γ(η’->e+e-) = 7.5 10-6 eV 
          BR(η’->e+e-) = 3.8 10-11 
At KLOE-2 at  √s = 958 MeV 
L = 160 pb-1 to reach unitarity limit; 
FF enhancement might be ~5-10  

Preliminary technical  
considerations on running  
DAFNE out of phi peak 
by C. Milardi at WS 

Running DAΦNE at the center of mass energy of 958 MeV requires a 
comprehensive preliminary study and a not negligible investment in terms of 
work, time and manpower

• Numerical simulations about:
Stay clear aperture

Transverse betatron coupling compensation

Crab-Waist optics

Dynamic aperture

Background on the detector

• Commissioning and luminosity tuning

Moreover the following points must be taken carefully in to account
• Crab-Waist conditions could not be recovered
• Data taking might require longer time since a considerably lower luminosity is

expected

It would be important to know the size of the data sample that the 
KLOE-2 collaboration would like to collect

Conclusions



A. Di Domenico  LNF Scientific Committee meeting – 21 November 2016  
 
 
 

15 

U boson search in e+e– → Uγ , U → e+e–                  PLB 750 (2015) 633  
Search for dark higgsstrahlung process                      PLB 747 (2015) 365  
BR and Transition Form Factor of φ → ηe+e–  PLB 742 (2015) 1     
BR and Transition Form Factor of φ → π0e+e–     PLB 757 (2016) 362 

Dalitz plot analysis of η	  → π+π–π0 JHEP 1605 (2016) 019 

Hadron Vacuum Polarization in e+e– → µ+µ–γ 
Submitted  to PLB 

(arxiv.org/abs/
1609.06631)  

U boson search in e+e– → Uγ , U → π+π–                  PLB 757 (2016) 356 
T and CPT test with φ → KSKL → 3π0 πlν,	  ππ	  πlν In progress 

BR and charge asymmetry in KS → πeν Finalizing systematic 
errors studies 

Publications 
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Energy (GeV)
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(0)α(s)=αTh.pred. for 

lep
(s)α(s)=αTh.pred. for 

lep+had
(s)α(s)=αTh.pred. for 

Measurement	of	the	running	of	α(s) 

34 

	
	
	
	

MC with α=α(0) 

 600 ≤ Μµµ  ≤ 980 MeV 
� Δahadobtained	by	dispersive	
approach	using	data	in	time-like	
region	provided	by	F.	Jegerlehner	
-	Excellent	agreement	with	other	
R	compilation	(Teubner	/	Ignatov)	 Systematic	error	at	~1%	level	

Submitted  to PLB (arXiv 1609.06631 [hep-ex]) 
(invitation to give a seminar at CERN)  

Measurements of the running of αe.m.(s) via e+e-→ µ+µ-γ  

Extraction of real and imaginary parts of Δα(s) 

Real		and	Imaginary	part	of		Δα(s) 

36 

In	the	contribution	to	the	running	of	α	the	imaginary	part	is	usually	
neglected.	This	approximation	is	not	sufficient	in	the	presence	of	
resonances	like	the	ρ meson,	where	the	accuracy	of	the	cross	section	
measurements	reaches	the	order	of	(or	even	less	than)	1%.	

Physics Letters B 720 (2013) 336-343 

In	collaboration	with	F.	Jegerlehner	

|                    |2           
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Status of KLOE-2 operation and detector 
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Luminosity: summary and plans 

Best DAΦNE performance: 
Peak luminosity: ~2.2 x 1032  

maximum daily integrated luminosity (delivered): ~13 pb-1 

New Intermediate  
Luminosity milestone: 
L delivered = 5 fb-1  
by 31 July 2017 
 
 
KLOE-2 goal: 
 
L acquired > 5 fb-1 
=>  
L delivered > ~ 6.2 fb-1 

RUN-III started on 
12 September 2016 

RUN I RUN II RUN III 

Ldelivered: 3.45 fb-1 
L acquired: 2.76 fb-1 
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DAFNE performance 

Best day: 
integrated luminosity (delivered): ~13.3 pb-1 
integrated luminosity (acquired): ~11.0 pb-1 

monthly performance  
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1) ϕ→ỷữ with ỷ→3π0  (fully neutral channel)
2) Lifetime of KS with KS→π+π-  (fully charged channel)
3) ϕ→ỷữ with ỷ→γγ  (fully neutral channel)  
4) KL→π+π-  (fully charged)  
5) KSKL →π+π-  πlν , 3π0

Data Quality: benchmark analyses 
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21 

ϑclu [°]

ửij [°]
Ecluster [MeV]

After  kinematic fit 
Nprompt

-  data 2015 
-  data 2001/02 

Polar angle 

Angle between γ pairs 

•  Neutral rad w/ Nprompt > 5 clusters
•  To select ϕ→ỷữ with ỷ→3π0 (recoil ữ ⇒ 363 MeV)

Data quality benchmark (1): φ→ηγ  with  η→3π0 
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ϑclu [°]

ửij [°]
Ecluster [MeV]

After  kinematic fit 

Polar angle 

Angle between γ pairs 

•  Neutral rad w/ Nprompt > 5 clusters
•  To select ϕ→ỷữ with ỷ→3π0 

Nprompt

-  Run-II 
-  Run-I 

Data quality benchmark (1): φ→ηγ  with  η→3π0 



A. Di Domenico  LNF Scientific Committee meeting – 21 November 2016  
 
 
 

23 

ϕ→ηγ, η→γγ  

14 

Data quality benchmark (2): φ→ηγ with  η→γγ
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Data quality benchmark (2): φ→ηγ with  η→γγ

ϕ→ηγ, η→γγ  

15 

Evts. 

� 10%  increase in σM  
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KS lifetime with KS→π+π− 

16 

•  Exponential folded with a triple gaussian 

2005 Run-I Run-II 

τS [τS units] 0.95 ± 0.12 0.979 ± 0.038 0.995 ± 0.056 

25 

Data quality benchmark (3): KS lifetime with KS→π+π- 
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KL→π+π− 

17 

MK [MeV] σM [MeV] 
2005 497.44 2.49 

Run-I 497.50 2.38 
Run-II 497.52 2.34 

Data quality benchmark (4): KL→π+π- 
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ϕ→KSKL→π+π− πeν 

19 

•  Select KS→π+π− 

•  Look for the vertex with 2 tracks 
     closest to the KL tagging line 

2004-05 
2015 

RKL (cm) 

ϕ→KSKL→π+π− πeν 

19 

•  Select KS→π+π− 

•  Look for the vertex with 2 tracks 
     closest to the KL tagging line 

KL→3π0 decay vertex reconstructed 
using a “GPS” technique 
 

KSKL →π+π-  πlν

•  Select KS→π+π−  
•  Look for the vertex  

with 2 tracks closest  
to the KL tagging line  

 

Data quality benchmark (5): KSKL→π+π- πlν ; KL→3π0 

Channels relevant for the direct T and CPT tests 
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!  Analysed data
"  KLOE-2 data: Run II data: runs 

78000-78300; in total 21.89 pb-1 

"  KLOE data: runs 30300 (201.9 nb-1), 
30301 (199.1 nb-1); in total 0.401 pb-1

!  Preselection based on the KS→ 3π0 module 
with the same requirements�
(at least 3 prompt photons + KL-crash):
o  KL-crash: E>100 MeV, 0.17< Ữ < 0.28

o  prompt photons: Ecl > 7 MeV;                

|cos Ư̆cl| ≤ 0.915 and                                

|ỎTcl| ≤ Min(3.5·σT(Ecl),2 ns

•  Run-‐II	  data	  
-‐-‐	  Data	  2004	  

!  KS  →2π0 (4 prompt photons) used for normalization in order to minimize the 

systematic errors and tag-bias

 KLOE set the best upper limit on  BR(KS→ 3π0 ) < 2.6 x 10-8  with 1.7 fb-1  [PLB 723 (2013) 54]

                                                                                                                                                                                                 

Data Analysis: KS-> 3π0 new data (i) 
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Data Analysis: KS-> 3π0 new data (ii) 

#  4-momentum conservation
#  KS mass
#  Energy and timing for photons

Mean	  =	  134.88	  ±	  0.05	  
σ	  =	  7.18	  ±	  0.09	  
Mean=	  134.72	  ±	  0.03	  
σ	  =	  6.14	  ±	  0.43	  

Mean	  =	  134.78	  ±	  0.05	  
σ	  =	  7.08	  ±	  0.08	  
Mean=	  134.92	  ±	  0.03	  
σ	  =	  6.09	  ±	  0.04	  

KS  →2π0 
Normalization sample after kinematic fit

Run-II 
2004 DATA 
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Data Analysis: KS-> 3π0 new data (iii) 

KS→ 3π0  sample

Hard KL-crash

cuts on the velocity of the 

tagging KL meson  in the Ф 

rest frame ( Ữ ) and energy 

( Ecr  ) of the KL cluster

•  KLOE	  data	  
-‐-‐	  	  	  MC	  2004/05	  

Kinematic fit�

KS mass, total 4-momentum 

conservation, consistency 

between the measured time 

and position of each cluster

•  KLOE	  
data	  

-‐-‐	  	  	  MC	  
2004/05	  

KLOE-‐2	  

KLOE-‐2	  
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Signal region definition�



χ2
2π : pairing of 4 out of 6 photons (π0 

masses, EKs, PKs, angle between π0’s)�



χ2
3π : pairing of 6 clusters with best π0 

mass estimates

With  old analysis chain and cuts values  Nobs = 0 event selected as a signal 

This translates into O(10-6)  upper limit on BR(KS→ 3π0 )  with 20 pb-1

Rmin counting ΔE/σΕ Sbox χ2
fit Track Veto 

Data Analysis: KS-> 3π0 new data (iv) 
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!  Neutral Kaon data stream and selection  of  KS -> π+π-  decays
!  Use 1st align & calibration parameters
!  Simple vertex finder  based on   minimum distance between extrapolated tracks  
!  Comparison between IT+DC and DC simple vertex position 

KS -> π+ π -  decays

Min distance between helixes

DC  
IT+DC  

Inner Tracker: integrated DC+IT tracking 
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!  IT-DC Residuals  with cosmic-ray muon sample with B-field off
!   Layer #1 Resx ≈ 700 µm and Layer #2 ≈ 400 µm from 1st  alignment & calibration




                              Shift & Rotations & track angle & track E-field corrections
!  Still room for improvement from optimization of correction functions.  Presently 

re-running on all layers 
!  Apply  Track-E-field correction to all layers
!  Update accordingly  align & calibration  from cosmic-ray muon data with B-field 
!  Check with Bhabha scattering events and include in Kalman
 33 

Erika De Lucia –  Scientific Committee Meeting -  November  21st  2016 Frascati

Improving IT calibration (B Off)

21

¥  IT-DC Residuals  with cosmic-ray muon sample with B-field off
¥   Layer #1 Resx ≈ 700 µm  and Layer #2 ≈ 400 µm  from 1st  alignment & calibration 


¥ Still room for improvement from optimization of correction functions.  Presently re-

running on all layers 
¥ Apply  Track-E-field correction to all layers
¥ Update accordingly  align & calibration  from cosmic-ray muon data with B-field 
¥   Check with Bhabha scattering events and include in Kalman


Layer #1

Resx  
520 µm 

Shift & Rotations  & Track angle & Track-E-field corrections

Layer #2

Resx  
320 µm 

Improving IT calibration 
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Improving IT calibration (B Off)
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¥  IT-DC Residuals  with cosmic-ray muon sample with B-field off
¥   Layer #1 Resx ≈ 700 µm  and Layer #2 ≈ 400 µm  from 1st  alignment & calibration 


¥ Still room for improvement from optimization of correction functions.  Presently re-

running on all layers 
¥ Apply  Track-E-field correction to all layers
¥ Update accordingly  align & calibration  from cosmic-ray muon data with B-field 
¥   Check with Bhabha scattering events and include in Kalman


Layer #1

Resx  
520 µm 

Shift & Rotations  & Track angle & Track-E-field corrections

Layer #2

Resx  
320 µm 
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2015(e-) 2016(e-) 2015(e+) 2016(e+) 
α 320 290 490 425 
β 93 61 88 53 
α/β 3.44 4.75 5.57 8.01 

Running at : L=0.2nb-1s-1 and I=1A and Rtrig=1kHz 

HET-Rate=  
KLOE-Trigger-Rate x  
(αele/pos L + βele/pos I2

ele/pos)  

 No Collision run 
Status of High Energy Tagger 

34 

- data 
- expected  
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2015(e-) 2016(e-) 2015(e+) 2016(e+) 
α 320 290 490 425 
β 93 61 88 53 
α/β 3.44 4.75 5.57 8.01 

Touschek contribution 
normalized to the total rate 

Running at : L=0.2nb-1s-1 and I=1A and Rtrig=1kHz 

e- 
e+ 

HET-Rate=  
KLOE-Trigger-Rate x  
(αele/pos L + βele/pos I2

ele/pos)  

Collision run 

e- 

e+ 

2015 2016 

Status of High Energy Tagger 

35 

- data 
- expected  
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Check of Time window overlap HETe-(e+) - KLOE 
Long Plastic from HETs is also acquired by KLOE TDC 

800− 600− 400− 200− 0 2000

500

1000

1500

2000

2500

3000

3500

4000

4500

Time overlap in 
terms of Tcl 
(calorimeter 
clusters)  

HET 
KLOE 

time(nsec) 

Status of High Energy Tagger 

36 



A. Di Domenico  LNF Scientific Committee meeting – 21 November 2016  
 
 
 

37 

Channel #
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•  they are planned to be ready 
and installed in the next weeks  
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•  Discriminators provide output signal 
with a width ~ 2 ns in order to 
discriminate 2 consecutive bunches 
in DAΦNE (2.7 ns) 

•  New discriminators are being built  
with (i) optimized input stage and 
coupling, and (ii) addition of a GND 
layer to improve noise reduction 

Status of High Energy Tagger 
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Conclusions
• Data taking (RUN-III) started on 12 September (KLOE-2 detector fully operational): 
L delivered up to now 3.45 fb-1, acquired L~2.76 fb-1  

• Next milestone L delivered 5 fb-1 for summer 2017. 
• KLOE-2 requirement remains more than 5 fb-1 of good acquired luminosity  
=> L delivered > 6.2 fb-1. 

• KLOE-2 workshop has been very successful. KLOE-2 Physics program is 
confirmed to be very interesting and rich. New ideas and proposals (e.g. new CPT 
tests, search for invisible U boson, search for e+e- => η’ at sqrt(s)=958 MeV …) 

• Data quality is monitored along the runs and with several benchmark analysis. 
• Some analyses have already started (KS->3π0, η decays etc..) 
• According to last Scientific Committee recommendations we provided to our 
referees detailed reports on the status of IT and HET. 

• First version of reconstruction with IT+DC tracking & official vertexing ready. 
Studying IT+DC integrated tracking performance with Bhabha evts  and kaon 
decays. Refining of alignment and calibration in progress. 

• HET calibrated with dedicated runs and continuously monitored; KLOE-HET check 
of time window overlap successfully done; analysis in progress; new discriminators 
are being installed. 


