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DADPNE and KLOE-2




Clearing electrodes for e-cloud suppression

Electrodes let more stable operation with the positron beam, and allowed unique measurements such
as: e-cloud instabilities’ growth rate, transverse beam size variation, and tune shifts along the bunch
train, demonstrating their effectiveness in restraining e-cloud induced effects.

(D. Alesini et al, Phys. Rev. Lett. 110, 124801 (2013)

DAONE is the first collider operating routinely with long

electrodes, for e-cloud mitigation.
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12 hour integrated luminosity
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KLOE-2 data taking
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Activity program

Four consecutive days a week dedicated to KLOE-2 data taking
including:

adiabatic collider optimization
luminosity fine tuning
background minimization (injection & costing)

Three days a week for machine studies and developments, if
necessary

Aiming at delivering 1 fb! after 8 months operation
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Inner Tracker : cylindrical GEM (C-GE )

-

Taggers for yy
reactions installed.

Low and high
energy
Tagger installations




IN:[? New KLOE inner tracker: 4 layers

e cylindrical GEM (world first)

Laboratori Nazionali di Frascati

| e E-2 Inner Tracker

The Inner Tracker was assembled on March, 14 2013!
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Monitoring Noisy/Dead channel
Status & History

Working point optimization:
efficiency studies

DC tracking with B=0: IT efficiency
& Alignment/Calibration

IT tracking with Kalman: IP position
from Bhabha scattering events

Electron and positron injections
as seen by the current monitor
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completed and ongoing analyses

CPT test with ¢ — KK, — T PLB 730 (2013) 89-94
Absolute BR of K*— mrm*(y) PLB 738 (2014) 128-133

BR and Transition Form Factor for Submitted to PLB
¢ — nete- (n — n%n%nO) (arXiv:1409.4582)

U boson search in e*e~— Uy, U — p*u- PLB 736 (2014) 459-464
U boson search in e*fe~—+ Uy, U — e*e- Preliminary presented at ICHEP14
U boson search in ete-— UA", U — p*p-, A"— inv.) Draft paper

Check of systematics

Dalitz plot analysis of n — mtn® almost completed

T violation in ¢ — KK, — 3n° v In progress

BR and charge asymmetry in K; — mev In progress
Measurement of K+ mass In progress
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Last KLOE measurement in Kaon sector: now all the six K* dominant BR
and lifetime obtained with sub-percent precision

Analysis strategy: the missing mass distribution from K* (obtained from the
tag side) and the two selected 7 is used for event counting

174 pb of the KLOE datasample ~ PLB 738 (2014) 128

y/ndf = 44.8/46 (CL=.52) °, k’\)ﬂv BT x?/ndf = 42.9/45 (CL=.56) 4’5&
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Average of the two results accounted for correlations
BR(K*— wtmrr*(y)) = 0.05565 +0.00031,,, +0.00025,,,

ABR/BR = 7.2 x 103
Factor of 5 better accuracy wrt best previous result
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No evidence of dark force mediator in —
¢ — nete [PLB 720 (2013)] KLOE (¢ — ne¥e- 8
e ete-— utuy [PLB 736 (2014)]
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DADNE-Light

INFN-LNF Synchrotron Radiation Facility




1) SINBAD - IR beamline (1.24 meV
-1.24 eV)

2) DXR1- Soft x-ray beamline
(900-3000 eV)

Open to Italian and EU users

3) DXR2 - UV-VIS beamline (2-10eV)
new setup.

2 new XUV beamlines

4) Low Energy Beamline (35-200 eV)
ready for commissioning;

5) High Energy Beamline (60-1000eV)
ready for commissioning.

The Frascatl (I)—Factory

LINAC

550 MeV e+
800 MeV e-

: ‘ ACCUMULATOR
Dl N S10MeV




Available techniques

- FTIR spectroscopy, IR microscopy and IR imaging

- UV-Vis absorption spectroscopy

- Photochemistry: UV irradiation and FTIR micro-
spectroscopy and imaging.

- Soft x-ray spectroscopy: XANES (X-ray Absorption
Near Edge Structure) light elements from Na to S

- SEY (secondary electron yield) and XPS (X-ray

photoelectron spectroscopy) - by electron and
photon bombardment




New XUV beamlines

LEB (35-200 eV) ready for commissioning
HEB (60-1000 eV) ready for commissioning

FLUX
E |ll|] II T rrrr I "‘ll B
1015 é_ _________ _é
E N Elettra Undulators 3
3 (Central Cone) =
= E Dadne 3
§ 10]3 3 s — -.\Eleltra E
- ENSLSAUV - === "\ ]
o - - N -
g o 3 Adone \ \ E
-~ i -
: 107 & 3 \ \
g 3 A -
g 3 \ \ 3
%, 10° F o\ 2
F Voo 3
3 Lo
2 Lok g
107 YT BT TIT BRI BT B
10° 10! 10 10° 10* 10°
ENERGY (eV)

Fields of interest:
Biology

Surface Science

Material Science
R&D studies of INFN interest




IMCA

Innovative Materials and Coatings for Accelerators

The “e-cloud” phenomenon

The accelerated particle beam produces SR and/or e-
that, by hitting the accelerator’'s walls generate photo-e-
or secondary-e-.

Such e~ can interact with the beam (most efficiently for
positively charged beams) and multiply, inducing additional
heat load on the walls, gas desorption and may cause
severe detrimental effects on machine performance.

Radial Distance

Time = 25 ns

International collaborations: CERN, SLAC, ANKA, DESY, Cornell, RICH, BESSY 2

Electron cloud in accelerators, R. Cimino, T. Demma,, Int. J. Mod. Phys. A 29, 1430023 (2014)

Secondary electron yield of Cu technical surfaces: Dependence on electron irradiation, R. Larciprete, D. R. Grosso, M.
Commisso, R. Flammini, and R. Cimino, Phys. Rev. ST 16, 011002 (2013)

Nature of the Decrease of the Secondary-Electron Yield by Electron Bombardment and its Energy Dependence. R. Cimino,
M. Commisso, D.R. Grosso, T. Demma, V. Baglin, R. Flammini and R. Larciprete, Phys. Rev. Lett. 109, 064801 (2012)




BTF status 2014

- 11% year of consolidated and steady running

300 5ei

- Well above 30% of dedicated beam due to
1 1 problems with DAFNE collider operations
(aqueduct, cryogenics, ...)

2004 2005 2006 - 2007 2008 - 2009 2010 - 2011 <2012 2013 - 2014

Year
--Good up-time of the linac, despite some problems and un-scheduled

maintenance, and an unfortunate year from the point of view of the general
infrastructure

- Consolidation of the linac has been very beneficial

- Consequences of the large accident of the aqueduct minimized thanks to the
effort of the entire lab:

- Essentially all systems off (large part of DAFNE complex, including damping
ring, main rings, cryogenics, KLOE experiment and KLOE computing) apart
from linac and BTF

- Demonstrated the possibility of running linac and BTF with reduced power
and a modest water flow

_F- Separation of cooling tower of linac and BTF from the rest of the plant
—-ILZ demonstrated to be very useful

Beam days
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| Start | End |  User | ContactPerson _|Rollin/out (b) beam (days) [ Legenda |
0140203 |[p014-02-10 |fof_diamonds _|Roberto Cardarcli 6|7 | e
0140210 0140217 MU2E  [vanoSama pproved - Main User

Approved - Co-user

[Cancelled or To Be Confirmed |

[ A
p01403.03 0140310 VIPIX — [L.Sevoli

S E— BTF schedule’ 2014

__—— 2014-06-30_|2014-07-07_|[VIRHIS [Massimo Zambelli _[f6 7
2014-03-10 |[2014-03-17 Erancesco Grancagnolo | 2014-07-07 |[2014-07-14 |jatlasmup |lc- gatti, m. antonelli 7 If
2014-03-17 |[2014-03-24 ||MEG-ATAR [Gianluca Cavoto |l6 2014-07-14 |[2014-07-21 |[INSUB |Michela Prest 4 7 I
2014-03-24 |2014-03-31 |[Diamonds LHC [Florian Burkart 2014-07-21 |[2014-07-28 |[GAMMA-400 |[Valter Bonvicini 7 I
2014-03-31 |2014-04-07 |JLABI2-RICH [Vincenzo Lucherini |24 2014-07-28 |2014-08-04 |[MEG2 [FlavioGatti | 7
20140407 |2014-04-14 |[UA9 ianluca Cavoto pa P0140805 [01409-07 [BTFstaff ~  |PacloValente o B3
2014-04-07 |[ 2014-04-14 || JLAB12-RICH @ 24 2014-09-08 |[2014-09-15 |Ef_diamonds Eoberto Cardarelli 7
2014-04-15 |[2014-04-18 ||C-SPEED arcello Piccolo 2014.09-15 20140922 |[PICO [Martino Marisaldi __|[6 7 |
POIEOZ poik0rs BTRGN PV | 02 b B | TR ——
20140428 |[2014-0505 |[CMSECALUP 2014-09-22 [ 2014-09-29 || MIMOSA [ Spiriti Eleuterio ___|[6 __|[7
20140505 |201405.10 |[FAMU Bndeavaceh 6 | 014-1006 [CRYSBEAM [GianlucaCavoto 6 1
2014-09-20 |[2014-10-06 |[PADME [Mauro Raggi 3 7
2014-05-12 |[2014-05-19 |[ITS anlo Martmengo 6
20140519 |[2014.05.26 |[IMCP C 2014-10-06 |[2014-10-13 |[BTFstaff |[Paclo Valente |f6 7 |
= Ibo 110603 |PPOLEA 2014-10-13 |[2014-10-20 |MEGII [Francesco Grancagnolo | 7
2014-06.03 p014-1020 0141027 IMCP PacloMeridiani 6 1
__—_,5 20141020 0141027 |Pixeltracker  |Spma 6 |7
20140609 |[2014-06-16 |[BTF-CHAOS [LucaFoggetta | 2014-10-27 |[2014-11-03 |[B2ECL |[Pasquale Lubrano |l 7 |
2014-06-16 |[2014-06-23 |[ITS [Paclo Martinengo __|f6 2014-11-03 |[2014-11-10 |[BTFstaff |[Paclo Valente |3 7 I
2014-06-23 |[2014-06-30 |JLAB12 @K £014-11-10 |[2014-11-17 |SIDDHARTA/AMADEU |[Catalina Petrascu__|[6 7 I
PP T 77 2014-11-17 |[2014-1124 |[MU2E [ivano Sarra 7 |
2014-11-24 || 2014-12-01 || dBLM |[ forian burkart 8 7 [
2014-11-24 |[2014-12-04 |[PADME |Mauro Raggi 10 I
2014-12-04 |2014-12-15 |[AMY |[Valerio Verzi |3 1 If
Year: 2014 Total days with accepted=1: 261

- Reduced “pressure” from users wrt 2013, mainly due to restart of CERN beams (PS, SPS)
- Still requests =150% of available slots

- Shifts reduction, some sharing of the beam (this weekend, ALICE ITS team from CERN)

= Already some “overflow” in 2015

- Call for 2015 closing end of December



Foreign institutions users

University of Tokyo, 3

University of
Siegen, 1 University of Sabzevari (Iran), 1

University of Glasgow, 3

Vinca Insit. of Nucl. Science Belgrad, 3

Christopher Newport University, 2
\ CERN, 9
Cividec Instrumentation, 1_\
Dip. of Phisics Univ. Zagabria, 1\

[—

University of Edimburgh, 4

Helmholtz Zentrum Dresden, 2
University of Chicago, 1

Universitat de Barcelona, 2

Inst. de Phys. Nucl. Orsay, 1

Inst. of Phys. Praga, 1 Universita di Zagabria, 1
Universidade de Santiago de Compostela, 1

IPN (Lyon), 8

Santiago de Compostela, 1

Madrid, 1

Thomas Jefferson National Accelerator, 1

Stefan Meyer Insitute, 2

MEPHI-LPI Mosca, 1

Istanbul University, 1
KIT Karlsruher, 3

Kyushu University, 1
Lab. De Phys. Grenoble, 2

Laboratoire de I'’Accelerateur Lineaire, 4

“BTF users, coming from foreign institutions (multiple shifts counted once), during
“thelast 3 years nsases



Improvements of the beam parameters

Driven by the requirements of possible future experiments:
Make the linac pulses variable in length:
v Upgrade of the gun pulsing system, now capable
of delivering pulses ,
in-steps of 0.5 ns; and pulse height between
300'and 750 V.in steps of 30°V s —————
= Studying the energy spreadvs. pulselength; towards a pulse
Verify all possible handles in order to increase the total pulse charge
Optimize focalization at the exit of the gun, and the transport along the linac, in
order to reach the maximum possible energy (both with electrons and positrons)
Improve the diagnostics (BPM’s all along the linac all connected and read-out)
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Improvements of the beam parameters
- Beam quality at the end of the BTF line: improve the focusing
and the st

ability of the beam spot
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g Rcvived proposal for linac energy upgrade:
g - \ery important for electron fixed-target experiments for light
i dark matter searches (dark photon)

8 - Also very useful for improving the potential of BTF in the field

of detector testing
UO'(1 - 217)1/2 (PlnRshL) GA Loew TheStanfordZmlIeAcceIp116 1968 N
: 4 Acc. Sections
o In SLAC structures L= 3 m 1= 957 Np, e 53M9/m oL
| o[MeV] =10. 4*(P.n[MW])‘/’ o

Waveguides + accessories
. Extra Components

Vacuum - Diagn. - Magnetics -
‘ ‘ ‘ ‘ Cooling -Controls efc ...
45 MW

\4 i‘ v

[=eNaNaNEl £

DAFNE LINAC OUTPUT
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External programs

ELI-NP 20 MeV gamma beam by Thomson
Scattering — Magurele

STAR 10 KeV X ray beam by TS- Cosenza

HL-LHC High luminosity LHC studies - CERN

-CC ~uture Circular Collider studies -CERN

ESRF EU Synchrotron radiation facility
upgrade - Grenoble



ELI-NP

20 MeV Gamma
photons source
based on Thomson
scattering

01.10.2014

EuroGammas consortium
participants:

INEN: LNF,Fe,Mi,CT,Fi
CNRS: LAL Orsay
Universita “la Sapienza”
Alsyom
ACP-Amplitude

COMEB
Scandinova | e e



amma source layout: 720 MeV Lmac
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\/ Full C-Band

AR ' accelerating section

N \' Brazing procedurein |
1 INFN Legnaro lab 2

Y First section brazed
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UNIVERSITADELLACALABRIA

The STAR Project:
Southern european
Thomson source for Applied
Research

ACC1 ACC2 Diagnotics Section

RF Photoinjector Dog Leg Interaction Point Dump



UNIVERSITADELLACALABRIA
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Sincrotrone.lrieste
Elettra and FERMIlightSources

Input power

Qutput Enargy 5 MgV

Op=rating Frequency 2.856 GHz

Normalized emittance® =1.0 mcron at 500 pC

Repetition rate Upio 100 Hz

Quality factor Q, 13,800

Shunt imp=dance R 60 M2/m

Peak surface feld 102 MV/im

Peak cathode field 120 MV/m

External coupling factor (B) 20

Operating temperature 40°C

Materials OFHC grade 1 copper, cross-forged 316L S5T
flang=s, Aluminum stands

Magmetic permeabiity of flangs material < 1.05

RF flange type LI

Braze malerials/steps 3-sleps: 25/75, 35/65, 5050 AulCu

Matarial cens To be dellverad to customer

Fasieners All metric

warranty 1 y=2ar from delivery

Vendor: RadiaBeam Europe




LNF Participation in HL-LHC Project

Participants
(Accelerator Division)

|

NIRRT G

Zobov Mikhail - Local Coordinator
Alesini David

Drago Alessandro

Gallo Alessandro

Frasciello Oscar

Milardi Catia

Tomassini Sandro

Subjects to Study for
LHC Upgrade (WP2)

Y

. Optics and beam-beam

effects studies

. Impedance calculations of

LHC collimators

. Electromagnetic design of

800 MHz cavity

. Electromagnetic design and

impedance studies for SPS
coaxial slotted kicker

. Collective effects studies

(e-cloud)




LHC Collimators Impedance Calculations

GdfidL, Re(Impedance) (windowed)
(x,4>=C 4,4643e-3, 0,0000 >[m]
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Study of flat beam collisions for LHC upgrade

Linear density

5 10

15 20 25
Piwinski angle ¢

30

Trapezium

Gauss

Flat

‘M.Zobov, D.Shatilov



FCC- Future Circular Collider study

pp collider (FCC-hh) E,.,,= 50 TeV
-> defines infrastructure

* B=16T= 100 km
* B=20T=80km

e*e  collider (FCC-ee) E, ;= 40-175
GeV -> as intermediate step

e-p option
Infrastructure in the Geneva area

International collaboration is taking
shape: First ICB at CERN in
September
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DA-LNF Collaboration with FCC

MDI studies for FCC-ee (convenership)
Contribution to MDI studies for FCC-hh (in the

EuroCircol framework)

Contribution to IR optics Design for FCC-ee

Contribution to design of cryo-magnet beam-

pipe system for FCC-hh (Res. Div., in the EuroCircol
framework) INEFN Mi & Ge

Impedance Budget evaluation for FCC-ee (Univ.
La Sapienza)
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INFN Integrated solution for Big Physics

“

control room
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IChaos @ BTF

FLAGO03

FROM-SING

Shared library
import

RESETALARMS

@ W @

MDS

| mdsserver S000

Name
SQUATB004

Current

LE-MAGNET CONTROL

LV Control/Visualisation

LV ICHAOS

Call Library
Function Node

word primo array
camerette - varibile|
peak - 16

qde! (profa) -32
qde2(calo) -32

MC-connection I

user librar icati Stan
Yy applications _"” last data
Evor  055253PM
- update rate (ms
Aarm 1000
-_—
current out
100
= C N 192.168.143.201/powersupply.htmI?start=simsupply

Dashboard ) Linkedin: Home  wi: Dizionario ltaliano - ¥ Google Maps  Rf1 La Repub!
Current SP Current Readout Seconds Timestan

33.348 78615.22 Wed Nov

2 Apps (L) INFN ™M Gmail - Posta in ar
State/Change Polarity/Change Current
Neg 100 | set 1100.000

Name
simsupply | On

open




NAG62 experiment



LNF responsibilities on photon veto system

The LNF group responsibilities in the Large Angle Veto (LAV) detectors
O Coordination of the photon Veto System

O Design of the LAV vessel & construction equipment

O Test and calibration of the PbGl blocks

O Assembly of the LAV stations

O Vacuum, HV and electronics tests

O LAV installation on ECN3 cavern

The LNF group responsibilities in the LAV readout

O Design and testing of new HV dividers for the R2238 PMTs

O Project and development of FEE + calibration pulser

O Production, validation and testing of the final FEE board

O Installation and commissioning of the LAV readout in ECN3

O Firmware for the LO LAV trigger primitive generation

The LNF group responsibilities Small angle Vetos

O Final design assembly and installation of the Intermediate Ring Calorimeter
The LNF group responsibilities in software and MC

O Leading role in the LAV MC reconstruction
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The Large Angle Veto detectors

LAV numbers

* 12 stations

11 stations in vacuum

4-5 rings/layer

32-64 blocks/layer

2500 blocks total

All particles from axis cross
min 3 blocks (20.X,)

M. Raggi

R2238 76-mm PMTp-metal case

Lead-glass blocks from OPAL EM barrel
Schott SF57 lead glass

11 rings installed in vacuum tank
+1 ring in air before LKr
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LAYV construction @ LNF 2008-2014

Banana =
installationys v
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LAYV installation complete

O We installed all the 12 LAV stations already in September 2014
O The decay region has been evacuated to the pressure of ~10

O All 12 LAV are already in use in the NA62 run fully equipped with readout
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Online monitor plot

LAV Law-thr degi hit Oecupancy LAVEZ Law-thr degi hit Oecupancy LANS Loaw-thr degi hit Oecupancy LAV Law-thr digi hit Oecupancy
F — — o —— ——
Wisan aria o Whaan s Mesan fr-dird
1w Fs 41 L L] 4571 e 45 64
1w
" :_ 5 E
E o 19 =
E [ C 1w
12 L o E
o Lo L b L Lo L 1l E
o 22 ac [3 S a 120 140 120 22 £ 5 2 [ 120 140 [ 21

LAVS Law-thr digi hit Occupancy

1 = E‘n‘m’-" [EE el L :'
E [Maan 1] T E e [Masan a L
F ] 4418 F E Fitts a 1w FMS 56 8
L r F
§ T 127
Lo 1! :— § E
F 1w 1w E
r 127 E E
14 5_ . ;_ ek L
Coaa Joaa Laaa beaa Lo oo Laaa] 1y E||||I||||I||||I||||I||| Ll SEETETET B SR AN I SRR TSN SR AT BT |
= B 33 W THT T | - TR TAIr i p: L THT TAIT i I
LAV Law-thr digi hit Occupancy LAV10 Low-thr digi kit Occupancy LAV11 Low-thr digi hit Occupancy LAV12 Low-thr digl hit Occupanc)
n T T T = Eri T ErveeTe0
L Maan 114 o Nasan a4 E Misan nEA - Waaan RCE]
RS oEr] FMS bk C s a2 FMS Ll
;'}‘ 12
1w
L s 127 =
IS | T T IO N | P O S | L ' BT NI AT AT A e N ] ' PO TN T I T T T O T T T O T O M N |
o TR £ Eadis L TR TR L T T TR TEIT Ll

~1% dead channels and LAV7 off due to HV problem 1n this specific run
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Thomson Scattering Line
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Future scenarios

Consolidation: on going, ~ 3 years,” 4 M€ allocated
FLAME maintenance
Injector upgrade (C-band, X-band)
THz user beam line upgrade
Thomson and Plasma beam lines final commissioning
FEL new undulator

Upgrade: proposed, ~ 5 years
Infrastructure extension 4 M€
Linac upgrade ~ 1 GeV (C-X-band, multibunch) 9 M€
THz, X-ray Compton and FEL user facility ) 11 M€
Advanced FEL schemes (oscillator?) 7 M€
FLAME upgrade towards 1 PW 10 M€
Positron production and plasma acceleration 2 M€

Europeag Facility AND RELIABILITY !!1]
* *

X o * European Fagcility, ~ 10 years, “200 M€
* * » Plasma based FEL Pilot User Facility
* *

 Plasma based HEP beam line
*x 4 Kk

 (Photon-Photon Collider?)




Design Study on the
“European Plasma Research Accelerator with eXcellence In
Applications” (EuPRAXIA)
Submitted to HORIZON 2020 INFRADEV, 4 years, 3 M€

Excellent Science

( 1 ) P LA S M A Pump Laser(s) ?\?aeslgti&%v":sw world-class research
ACCELERATOR Laser Transport 020-INFRADEV- 1-2014-1

e | Beam Widening Deadlines: 02/09/2014
Momentum Cut e-Beam Opening Date: 131/12/2013
Collimation Dump

Laser
Injector

Diagnostics

i

I

1

I |

!  (2) HEP BEAMS
: 1 & USER AREA
I

I

I

RF Photogun In-Matching Out-Matchjng (3) FEL BEAMS

Diagnostics Diagnostics Undulator Section

Photon Pulse Generation & U S E R A R EA

Booster Linac or Plasma
Drive Beam Linac Accelerator(s) e- beam direction _)




Plasma based electron accelerators have reached high gradient (~ 50 GV/m)
with good electron beam quality = Is time to think about a Plasma based

pilot user facility

EuPRAXIA goal is to produce a conceptual design report for the worldwide
first plasma-based accelerator user facility at 5 GeV

* The technical focus is on designing accelerator and laser systems for improving the quality of
plasma-accelerated beams, similar to the methods used in conventional accelerators. These
methods require significant space and investment.

The scientific focus is on developing beam parameters, two user areas and the use cases for a
femto-second Free Electron Laser (FEL) and High Energy Physics (HEP) detector science.

The managerial focus is on developing an implementation model for a common European plasma
accelerator. This includes a comparative study of possible sites in Europe, a cost estimate and a
model for distributed construction in Europe and installation at one central site.




An upgraded (1 GeV, 1 PW) SPARC _LAB facility could be a
strong candidate for the EuPRAXIA site

WHAT NEXT AT SPARC _LAB?
M. Ferranio on behalf of the SPARC_LAB Collaboration

April 24, 2014
1- INTRODUCTION

SPARC_LAB [1] (Sources for Plasma Accelerators and Radiation Compton with
Lasers And Beams) is an inter-disciplinary laboratory with unique features in the world
Bom from the integration of a last generation photo-injector (SPARC)[2-7], able to
produce electron beams up to 200 MeV energy with high peak current (> 1 kA) and low
emittance (<2 mm-mrad), and of a high power laser (=~ 200 TW) (FLAME) [8.9]. able to
produce ultra-short pulses (<30 fs), SPARC_LAB has already enabled the development
of innovative radiation sources and the test of new techmiques for particle acceleration
using lasers

Layout of SPARC_LAB beam lines

In particular the following haghlight results have been aclueved

* a Free Electron Laser has been commussioned producing coberent
radiation tunable from 500 nm down to 40 nm and new regumes of
operation like Seeding Single Spike, Harmomic Generation and Two
Colors have been observed [10-14];
a source of both broad band, narrow band (<30%) and high energy (= 10
pJ) THz madiation has been tested, first expenments with users are
underway [15,16];

¢ eclectrons have been accelerated up to 100 MeV in 4 mm long plasma
wave excited by the high power laser FLAME [9];
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INFN LNF as a hub for detector
L s constructions

Currently building VETO system (huge!) for NA62 v  DONE !

Participation in many LHC upgrades:

O ALICE new ITS assembly

O Aflas: FTK, new small wheels (assembly hub)

O LHCB: mwpc spare chambers construction, new FE
O CMS: new GEM for fwd muon

Construction of the new cylindrical GEM inner chamber
for BES-IIl (15" layer funds from Ministry for Foreign Affairs)

MutoE, g-2 & Belle2



Preparation for ITS
upgrade

LNF as national

production center and test

Stave

ALICE UPGRADE

Spaceframe

ALICE - ITS upgrade
Baseline for the Outer Barrel Stave

Middle Layers in the TDR

Two inner layers of the Outer Barrel, i.e. layers 3 and
layer 4
Outer Layers

Two outermost layers, i.e. layer 5 and lays
A

ITS Outer Barrel (OB): 4 layers pixels
Radial position (mm): 200, 220, 410, 430
Length in z (mm): 843, 1475

Nr. of modules: 48, 52, 96, 102 2> 29§
Nr. of chips/module: 28, 28, 52, 52
Nr. of chips/layer: 2688, 2912, 9600, 10200 -
25400

Pixel size: ~ 20 um x 20 um or bigger
Material thickness: ~ 0.3% X,
Throughput: < 6 Mbit / sec-cm?

Work at LNF:

1.5 week per stave
needed

66 staves ~ 2.5 years
Preparation and start
in 2014

/e

Cold // Half-Stave
Plate //

Module

Each half-stave will consists of a
number of modules glued on a
common cold plate

Each module consists of a hybrid integrated
circuit, i.e. a number of pixel chips (e.g. 2 x 7)
bonded on a flexible printed circuit, which might
be glued on a carbon ply



ATLAS Muon spectrometer upgrade: nSW




ATLAS Fast-Track trigger project
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The LHCb detector upgrade LHCD
ksl

¢ Increase current readout from 1MHz — 40 MHz
¢ Full software trigger, replace FEE electronics

¢ Apply new technologies to subdetectors (higher radiation dose and occupancies)

- NewPD
- New FEE
- PD housing

MUON:
- New RO electronics
- Spare MWPC

- FE hybrids, low mass cables
- Cooling, support structure

LNF is strongly committed
in the upgrade of the
muon detector*:

- production of spare MWPCs

- development of new FEE

- production of GEM chambers
for the most irradiated regions

* ~50% of the muon
detector was built at
LNF



... recently in LNF ...

it/conferenceOtherViews.py?view=standardshort&confld=8563 )

Workshop to address physics
& infrastructural possibilities

Perspectives of Fundamental in LNF beyond present
Physics at the Frascati Laboratory

November 10 - 11, 2014

Auditoriam B. Touschek ; [ Good attendance, many ideas

LNF - INFN strangeness nuclear physics
@ Dafne

Search for Light Dark Matter
Dafne as ATF

Future of PWA

LNF as HUB for INFN Space
activities
Detectors R&D

the fields of Nuclear, Subnugcle }-;‘Hﬁ%&Astro-Particle Physics to" be
pursued at LNF, making use of preSentiy ‘N"u_grking facilities and ©6f new
facilities to be built in the Iabgrator?‘i h y. W

soon document to INFN




31 January - 10 February 2011
RN, Geneva, Switzerland
http://cern.ch/edit2011

EDI Excellence in Detectors and
Instrumentation
2011 Technologies

EDIT2011 is a School of Excellence devoted %o young researchers secking
to acquire a-deeper knowledge of the major aspects of Detectors and
Instrumentation Technologies™ The scientific activities of the School will integrate
academic courses with hands-on laboratories 300 diseussion sessions

nl’racbngmdm\ehwin * 5. Barolucc], CERN
* M. Derrae N
Si strips and pixed technolc i
-Bas:x'dad\nnoeddcctmmuz . K]
!tomooncqmontooperwon o)
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Local Organizing Committee

* Ph.Bloch « M.Capeans + F.Collies
* Ph. Farthouat = A, Mesriques * C joram

presemkawean'dhmde '%P Sy ’:"“""W M. Mol
4 . Ropedewsk]
s Calorimetry: from the basic » PMiage {School Assistant)
concepts 1o the energy flow * A.Cattal (School Divecton)
N
N\

EDIT 2011 at CERN
EDIT 2012 at FNAL

EDIT 2013 at KEK

L

EDIT 2015 in Frascati




. - P s
N Vg% 3 ' b o
&

' T % 4 o e

/3

A

] 1% 0%




