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DADNE present achievements & perspectives

DA®NE upgrade DA®NE DA®NE
SIDDHARTA KLOE FINUDA
Loeax  [cm2s] | 4.53010%2 (5.0+10%2) | 1.5:10%2 | 1.6 +10%2
Liay  [Pb"] 14.98 9.8 9.4
Lishour [Pb"] 1.033 0.44 0.5
I-MAX in collision [A] 1.52 1.4 1.5
|+MAX in collision [A] 1.0 1.2 1.1
Ny unches 105 111 106
g, 0.0443 (0.074) 0.025 0.029

Scaling the present data from the luminosity monitor:
Li4a, 2 20. pb'' seems possible!

Assuming 80% collider uptime = Lj,on~ -5 fb?

The Crab-Waist collision scheme has been widely recognized as a major

advance in the field of the beam-beam interaction in lepton colliders.

(Courtesy of Catia Milardi)
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DAFNE is UP and runn




KLOE
Between years 2000 and 2006 DADNE has delivered to KLOE 2.5 fb!
of data at the ®(1020) peak plus additional 250 pb~ off-peak

L,/ month (pb”)
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Best day: 10 pb!
Best month: 194 pb-*!




Using these data, KLOE has published about 50 physics papers,
addressing several fundamental topics in the fields of flavour and
hadronic physics. Among our results one can list:

* The complete set of measurement of neutral and charged kaon decay
parameters to allow the precision measurement of V_ setting the best
unitarity limit on the CKM matrix

* A precise determination of the hadronic contribution to the g-2 of the
muon

* The best limit published so far on LFV in K, decays
* The most detailed studies on the nature of scalar mesons

* The measurement of some of the rarest branching ratios of the K, and
1 mesons




V, determination and CKM unitarity

| Vs |?
0.052

0.051

0. 948 0.949 0. 950 |V d|2

V. |=0.2249 = 0.0010 1 =1Visl* —1V.a?=0.0004 % 0.0007

V., |=0.97418 £ 0.00026
was 0.0031 =% 0.0015 in PDG04




Tree level breaking of
unitarity in models with
non-universal gauge
interaction
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Hadronic contribution to muon g-2

Discrepancy between aHS'V' and

aMEXP at 3.20 level

New KLOE analysis , with

different selection criteria

confirms KLOEQOS

Fractional difference:
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SIDDHARTA short story:

- run on upgraded DA®DNE 2008-2009 (first experiment!)

- Measurements:
Kaonic Hydrogen - best measurement in the world— paper in
preparation

Kaonic deuterium — first ever exploratory measurement;
paper in preparation

Kaonic helium 4 - first gaseous target measurement: Phys.
Lett. B 681 (2009) 310; another paper in preparation;

Kaonic helium 3 — first measurement in the world; paper
submitted PLB and Ph D




Width [eV]

{ Kaonic hydrogen result J

[

Recent theoretical values
Phys Rev Lett. 94 (2005) 213401

Empty : using Deser-Trueman formula
Full : by including isospin breaking corrections
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Kaonic Helium-3 spectrum

First observation of kaonic He-3 X-rays

| X-ray energy of K-3He 3d-2p |
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DAFNE- LIGHT

Syncrotron ligth from DAFNE
Conventional sources a

LINAC

- 550 MeV e+
'8 800 MeV e-

Two new soft X-ray Ilnes o
under construction |/ -

. VRSN ggs 4 ACCUMULATOR
A new UV clean exp-hall in coll. "~ -//i=w=7 - 510 Mev

with the Florence university




GeV ACCELERATION WITH SELF INJECTION

Main set up parameters
Lgas jet [mm] Te [C/ EIT13] T [fs] I [WKJ CIIJE] wo [p:l’ﬂ]
4 3.10'® 30 5.2-10% 16

Plasma lon cavity

Impulso laser FLAME . . AR
/ 4 | i yfl i ;i

/ SER
Gas-Jet Fascio di elettroni

supersonico

Ugello yb—'o —
tipo Laval

C See: L.A. Gizzi et al., EPJ-ST, 175, 3-10 (2009)
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FILAME = S.I.T.E. — itted
Preliminary
DATA

No

electrons collimation

1 B e

Medium
electrons collimation

1 B

HIGH

electrons collimation

1 B e

Bye, Tadzio Levato




20 I"I"II'Ed Electrons from
<> FLAME SELF INJECTION

2010 - FIRST ACCELERATION OF ELECTRONS AT 200MEV

Now:

1) Learn how to obtain stable beams and multiple accelerations
(108 electrons/bunch in 100fs)

2) External injection

3) Electron beam self-acceleration with plasma waves







Comparison with simulations

Third harmonic measured
only with 6 undulators

Perseo 1h & Perseo 3h
represent 50 Perseo TD
simulations

Error bars represent 1
standard deviation

80 100 120 140 160 180
z (m})




week ending

PRL 104, 054801 (2010) PHYSICAL REVIEW LETTERS 5 FEBRUARY 2010

Experimental Demonstration of Emittance Compensation with Velocity Bunching
M. Fcrrariu_.] D. Alesini,! A. Bacci,® M. Bellay ugtiu‘] R. Boni,! M. Boscolo,! M. L‘;Lﬁiutlunu_.l E. Chiadroni,! A. Cianchi.”
L. Cultrera,! G. Di Pirro,' L. Ficeadenti,' D. Filippetto,' V. Fusco,' A. Gallo,' G. Gatti,' L. Giannessi,* M. Labat,’
B. Marchetti.” C. Marrelli," M. Migliorati," A. Mostacci.' E. Pace.' L. Palumbo,' M. Quattromini.* C. Ronsivalle.*
A.R. Rossi,” J. Rosenzweig,” L. Serafini,” M. Serluca,” B. Spataro,' C. Vaccarezza,' and C. Vicario'
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Seeding at 400 nm from Crystal,
5 undulators on resonance at 200 nm

Seed =400nm 2,=400nm A= 200nm
—— [ | I D D DN S

200nm
30 pJ

Third
Harmonic
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Laser Comb: a train of THz bunches
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- P.O.Shea et al, Proc. of 2001 IEEE PAC, Chicago, USA (2001) p.704.
- M. Ferranio. M. Boscolo et al . Int. J. of Mod. Phys. B, 2006 (Taipei 05 Workshop)




Condorts lists available at Sciencelineat

Muclear Instruments and Methods in
Physics Research A

jourma hamapage: wiaws, 8l geni ar, comfacatainima

Laser comb with velocity bunching: Preliminary results at SPARC

UV laser intensily profile

Chirped Pulse Amplifier uy
Conversion

At=(n,—ne)lifc

The technique used for this purpose relies on a birefnngent 35 pCX pUlSe

crystal, where the mnput pulse 15 decomposed In two
orthogonally polanzed pulses with a tme separation
proportional to the crystal length.

The crystal thickness is 10.353 mm



LAV layout and FEE

12 stations of increasing diameter
to cover hermetically the range 6 =
7-50 mrad

Mass construction started in 2009,
3 stations completed as of
November 2010

New FE electronics,
responsibility of LNF

Read ~ 3000 ch’s, allow dynamic range of
~ 2

Linearity maintained @ better than %
cE/E = 9%/\VE(GeV) + 5%/E(GeV) + 2.5%

LNF - NA62 PHOTON VETO CONSTRUCTION






CNAO — The Accelerator Complex

i

First H* accelerated beam in the “Z” treatment room
October 26, 2010 :
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INEN Measured currents in CTF3:
RS [28A in CR]
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Proposal for taking data with the KLOE-2

detector at the DAPNE collider upgraded in
energy

D. Babusci®, C. Bini®, F. Bossi®, G. Isidori®, D. Moricciani®, F. Nguyen®, P. Raimondi®,
G. Venanzoni®, D. Alesini®, F. Archilli®, D. Badoni®, R. Baldini-Ferroli®:",
M. Bellaveglia®, G. Bencivenni®, M. Bertani®, M. Biagini®, C. Biscari®, C. Bloise®,
V. Boeci?, R. Boni®, M. Boscolo®, P. Branchini?, A. Budano?, S.A. Bulychjeve,
B. Buonomo®, P. Campana®, G. C‘apon”' M. Castellano®, F. Ceradini?, E. Chiadroni®,
P. Ciambrone®, L. Cultrera®, E. Czerwinski®, E. Dané®, G. Delle Mﬂnache . E. De
Luecia®, T. Demma®, G. De Ruhertlsf A. De Santls G. De Zorzi®, A. Di Dn:rmenlccb
C. Di Dcrnatog._ B. Di I"I.-I]CCDd._ E. Di Pasquale®, G. 1M P].I'I‘D . R. Di Salvo®, D). Domenici®,
A. Drago®, M. Esposito®, O. Errlquezf G. Felici®, M. Ferrario®, L. Ficcadenti®,
D. Filippetto®, S. Fiore?, P. Franzini®, G. Franzini®, A. Gallo®, G. Gatti®, P. Gauzzi®,
S. Giovannella®, A. Ghigo®, F. Gcmnella':, E. Grazmm‘i, S. Guidueei®, F. I—Iappacher“,
B. Hoistad”, E. Tarocci®', M. Jacewicz", T. Johansson”, W. Kluge’, V.V. Kulikov®,
A, I{upsch._ J. Lee Franzini®, C. Ligi®, F. L::uddcrf P Lukin®. F. Marcellini®,
C. Marchetti®, M.A. Martemianov®, M. Martini”, M.A. Matsy ukf, G. I'»Iazmtelh“,
R. Messic, C. Milardi®, M. Mirazzita®, S. Miscetti®, G. Morello!, P. Moskal™,

S. Miieller”, S. Pacetti®”, G. Pancheri®, E. Pasqualucci?, M. Passera®, A. Passeri?,
V. Patera®’, A.D. Polosa”, M. Preger®, L. Quintieri®, A. Ranieri/, P. Rossi®, C. Sanelli,
P. Santangelo®, I. Sarra®, M. Schioppal, B. Sciascia®, M. Serio®, F. Sgamma®,

M. Silarski™. B. Spatam . A. Stecchi®, A. Stella®, S. Stuccil, C. TBJCC]II]d S. Tomassini®,
L. Tﬂrtcrra‘i._ C. Vaccarezza®, R. Versaci”, W. Wislicki?, 3.’.[. Wolke", J. Zdebik™,

M. Zobov®



FUTURE:

1)THREE YEARS OF DAFNE RUNNING WITH KLOE
2) SPARC, PLASMONX, COMB, LIFE

3) LHC EXPERIMENTS AND NAG62

4) CONCLUSION OF CDF DATA TAKING

5) BTF AND DAFNE-L EXPLOITATION

6) PHYSICS IN SPACE

7) NAUTILUS RUNNING

8) JLAB EXPERIMENTS

9) DETECTOR R&D (Gruppo 5° )

DAFNE UPGRADE WITH KLOE2 (AND AMADEUS)
SECOND GENERATION EXPERIMENTS AT LIFE

SPARCX?
SECOND CNAO IN ITALY?
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