
The current status of the Beam 
Test Facility (BTF) at LNF-INFN

L. G. Foggetta on behalfof INFN LNF-BTF Group



ÅA SLAC- type LINAC (e+/e-)

ÅA damping ring

The activities of BTF are connected to those of the 

e+/e- collider DAūNE, which consists of:

DAūNE

TEX
SPARCLAB

BTF
LINAC Group (10FTE: DAFNE LINAC, TEX, 
SPARC, ROME TECHNOPOLE and other)

BTF Group (3.8FTE: external user, PADME, 
ASIF2 & EUROLABS) 

ÅTwo accumulation rings (~100 m)
- Two interaction points, one of which is 

occupied by the SIDDARTHA-2 experiment

ÅTwo facilities: BTF and DAūNE Light

LINAC
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The DAɮNE accelerator complex
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ÅPulsed machine with rep rate up to 50Hz

ÅHighly charged electronand positronάǇǊƛƳŀǊȅέ 

beams (nCrange)

ÅCommissioning: 25 years ago

ÅInitially developed for a few hours of uptime per day 

with a 10 ns pulse length.

ÅCurrent capabilities of the LINAC includes:

ÅContinuous operation - 24/7, 

ÅMacrobunchlength from 1.5 up to 320 ns (10ns typ.).

ÅPrimary electron beam energy spans from 150 MeV 

to 780 MeV.

Following the shutdown of DAŬNE, the LINAC 

operates in dedicated mode for the BTF.
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The DAɮNE LINAC
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BTF SECONDARY beam

RUN time Tunable energy
- All energies from Eprimaryǘƻ Ғнр aŜ±

RUN time precise multiplicity
- From ~104 to single particle per shot

- More way to adapt multiplicity set

LINAC Conditioned PRIMARY Beam

Fixed energy:
ÅSteering and transverse tuning, 

ÅLongerimplementation for energy setup (tuning 
LINAC and BTF) 

High current up to ~1010 particle/shot:

ÅScraperinginjection current

ÅTunable in 10 order of magnitude

ÅParameterssetupviatarget/scrapers/magnets
ÅFinalfocususerdependent
ÅAll parametersmanageableduringdatataking

Å Particle type decoupledfrom LINAC 
production

Å Both energy and intensity setup with  faster 
implementation (only BTF tuning)

Å High quality single particle measurements
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Primary and secondary beam in EH



ÅPulsed(1.5ς300[ns])electronandpositron beams,both primary andsecondaryones
ÅReprate up to 49 [pulses/second]
ÅWide range: from 10̂ 10 [p/s] down to single particle per shot, continuous energy

selectionwherein secondarybeamdelivery
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More at https://btf.lnf.infn.itINFN LNF cBeam Test Facility
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BTFEH2

BTF1 

bend

20m2BTF2 

12m2

BTF1 

straight

1m2

BTF common line

BTFEH1
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Overview of the experimental hall
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BTFEH2

BTF1 

bend

20m2BTF2 

12m2

BTF1 

straight

1m2

BTF common line

BTFEH1

BTFEH1 ïBTF1 (2 lines)

ÅPrimary beam experiments, secondary 

ones too

ÅHosting big experiment layout

Å Involved in internal/opportunistic INFN runs

ÅFLASH-VHEE community expressed high 

interests for beam quality and structure

Å2025 running for PADME/X17 experiment

19/05/25 L. Foggetta - BTTB13 - València

Overview of the experimental hall
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BTFEH2

BTF1 

bend

20m2BTF2 

12m2

BTF1 

straight

1m2

BTF common line

BTFEH1

BTFEH2 ïBTF2 (1 line)

ÅOnly secondary beam

ÅHall operative from 2022

ÅCurrently BTF2 line to external 

users

Å Intended for weekly based users

ÅUpgraded performances ï

0.4x0.4mm2 at BTF2 Exit 

window

Å2024 around 90% beam time

Å2025 mostly in Standby
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Overview of the experimental hall
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COVID-19
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2024 Beam availability days = 232 (done)/236 (foreseen)
Shift average time = 6,5d, Converted withdrawal = 3
Average team member number = 7, Overbooking = 4
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COVID-19

First BTFEH2 call
PADME Run

BTFEH2 comm.
BTFEH1 call

BTFEH1 comm
PADME Run

BTF call BTF call PADME Run

2024 BTF mostly used for:
Å Space detectors test and calibration
Å HEP detector developing
Å FLASH-VHEE detector calibration

Beam AvailabilityDays (up today)2019-2024 Activities

LNF cBTF numbers



2022-2024 InvolvedInstitutions
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Å Large collaborations
Å 50% for INFN, 25% for LNF
Å Good Regional Equalization Between IT 

Institutions
Å Increased prevalence of non IT 

University and more INFN sites in the 
last years

LNF cBTF numbers



BTF BEAMs



Å Fixed energy
o Steering and transverse tuning, energy setup longer implementation

Å High current
o from DAʊNE inj current
o Tunable in 10 order of magnitude (dedicated mode)

Å RUN time Tunable energy
o All energies from Eprimaryǘƻ Ғнр aŜ±

Å RUN time Tunable multiplicity
o From max(E) to single particle per shot

Å Particle type decoupled from LINAC production
Å Both energy and intensity setup fast

implementation

Cu-Target in 
the middle

LINAC Conditioned 
Primary Beam

Å Parameters setup via LINAC and BTF scrapers/magnets 
Å Final focus, multiplicity, energy (now, pulse length) as user needs
Å All parameters manageable during data taking

19/05/25 12

510MeV, prim. e+ beam, OTR, 
BTFEH1  - BTF triggered cam

L. Foggetta - BTTB13 - València

BTF primary and secondary beams



PRIMARY PRIM conditioned

Å FixedEnergy (Straigthforward from the LINAC)
Å Multiplicity (current) selection(Scrapers)
Å Spot transversedimensions(Scrapers, Quad for final focus)
Å Matching angle and position in the DUT (Dipolesand Correctors)
Å Maximum allowedintensityҒ млϣмл prim/sec, only in BTFEH1

Normal way of thinking

Positron Beam
6×109 e+/bunch

Electron Beam
1×1010 e-/bunch

19/05/25 13L. Foggetta - BTTB13 - València

BTF primary beams 1
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LINACpositron converter
Å Target: tungsten (Z=74)-rhenium(Z=75), L=2 x0

Å Positrons by pairs production
Å Active capture via Flux Concentrator (5 T peak), jointly with DC solenoid magnets.

BTF target
Å Copper (Z=29) variable depth (1.7, 2 or 2.3 radiation lengths)
Å Positrons selection by pairs production and de/dx
Å Passive Capture (scrapers and quads) 
Å Selection in energy with (DHSTB001) and scrapers
Å /ƻǇǇŜǊ ŎǊƛǘƛŎŀƭ ŜƴŜǊƎȅ Ғ 19 MeV
Å Not so far from the less energetic BTF tuned beam (25MeV)

19/05/25 14L. Foggetta - BTTB13 - València

BTF Targets: secondary beams



SECONDARY

Positron Beam
6×109 e+/bunch

Electron Beam
3×1010 e-/bunch

PRIMARY

DHSTB01

Å 8x single-axes SCRAPERS
Å LINAC Energy is different to BTF energy
Å TARGET!!!!

DHSTB001 
Å Selects energy 
Å Steers
Is a spectrometer!

TARGET

Relation:
Å Copper targetin the 

middle
Å Energy and related

spread selection
(Scrapers,Dipoles) 

Å Multiplicity selection
(Scrapers,Dipoles) 

Å Transverse(Scrapers, 
Quad, Dipoles) 

Dipolesand Steering to 
match angle and position in 
the DUT

19/05/25 15L. Foggetta - BTTB13 - València

BTF secondary beams
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Secondary beam, single particle to 10^4 per shot, energy dependent
Å Primary beam is attenuated by the copper target
Å Secondary (even tertiary) is also generated
Å Starting from primary beam energy down to 25 MeV
Å Multiplicity as Poissoniandistribution with average multiplicity, selectable 

up to the secondary energy spectrum accepted by the line (scrapers)
Å Selectablepositrons or electrons , independently from LINAC

Ҧ ǘƘǳǎ ŀƭƭƻǿƛƴƎ ŀ very fine tuning of the beamintensity and energy in a matter of seconds, runtime, by users

19/05/25 L. Foggetta - BTTB13 - València 16

SLICEDCENTROIDPOSITIONSTABILITY[MM]
230MEV BEAM, M=2.5K

Intensity tuning: BTF secondary BEAMs
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Low Energy Secondary (<50MeV) beams experiences:
Å DAC limits on magnets PS (on energy selection O(100KeV))
Å Exit windows for multiple scattering and photons generation:

Å BTFEH1-S 50um, Ti
Å BTFEH2 120um, Al

Å Energy specific emittance from BTF target (secondary beam from 
positron primary ones affected too)

Å Beam Profile Sigma => shot by shot precision
=> BTF minimum energy set around 25MeV, on lower no reasonable 
ŜƴŜǊƎȅ ǎǇǊŜŀŘΣ ƳǳƭǘƛǇƭƛŎƛǘȅΧ

Energy/SHAPE tuning: BTF Secondary BEAMs 

BTF-2 Vert. Beam example

14mm

450MeV,  0.2X0.35mm2, SINGLEPARTICLEELECTRON(LEFT) 
CUMULATIVEPLOT, REPRATE20HZ, ~2H EXPOSURE
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Electron/Positrongaussianbeam

19/05/25 L. Foggetta - BTTB13 - València

BTF2 NOT/GAUSSIAN BEAM



NanoCal aims to develop fine-sampling, large-volume calorimeters

for next-generation experiments using innovative scintillating

materials made from perovskite or chalcogenide nanocrystals in a

plastic matrix to create a nanocomposite scintillator

Å Study charges collected by

SiPM coupled with samples

NANOCAL ςNano CristScintillatordeveloping
(M. Soldani (LNF-INFN) et al.)

BTF beamfor sub mm detector spatialsensitivity reconstruction

BEAM sigma is actually shot precision
450MeV , m1, electrons 

BTF BEAM single particle STABILITY
5 days long measure
ü >600k events single particle (l poiss=0.8) for single run
ü 3x106 SINGLE PARTICLE EVENTS ς15 hall entranceswith full 

dipolescycling

19

2023KLOE2-HET(C. Bloise et 
al.) 100um sensitivitysampling

19/05/25 L. Foggetta - BTTB13 - València

BTF2 SP BEAM STABILITY



BTF FOR 
USERS
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Quarter 
of the 
year

Opening Proposal
submission

Last day for 
proposal
submission

PAC decisionand 
FinalCalendar
settling

Beam time 1st 
slot

Beam time last 
slot

Q1->3
Beam time 1st 
slot ς5M

Beam time 1st 
slot ς1,5M

Beam time 1st 
slot ς1M

Half of January Half of July

Summermaintenance, SHUTDOWN, Restartand calibrations

Q4
Beam time 1st 
slot ς5M

Beam time 1st 
slot ς1,5M

Beam time 1st 
slot ς1M

Half of September Christmas-1W 

Winter maintenance, SHUTDOWN, Restartand calibrations

Step of decisionfor proposalselection
Å Technical evaluation(by BTF management)
Å PAC evaluation(https://btf.lnf.infn.it/dafne-btf-committee/)
OperationalSchedule
Å From Monday at 12:00 PM to the following Monday at 12:00 PM, the facility operates in 24/7 mode for one 

full week per experiment

19/05/25 L. Foggetta - BTTB13 - València

BTF call for proposal

https://btf.lnf.infn.it/dafne-btf-committee/


Booking BTF: BTF booking management software based on an 
automated approval workflow software. Call management.

Booking sw

Å User Guidancefor open viewcalendarselection(asthe same-name one) via GUI
Å Proposalsubmissionand relatednecessaryinformation/documentupload
Å User oriented workflow -> everyteam memberasspecifcarea, team leader know real-time status of their

approval
ÅWorkflow steps and email dispatching(reminderstoo) and due datesclearlyshowed, tracedand logged
Å Advance management via role attributes-> approvalactions 
Å Beam Line Scientist
Å PAC
Å BeamLineManager

Å InfrastructureManager
Å Secretariat
Å Team Leader

19/05/25 L. Foggetta - BTTB13 - València 22



BTF Services at user disposable (following an handshake) in Experimental Halls/Control Room

Networking
Å BTF dedicated VLAN at 10Gb-1Gb single endpoint
Å DHCP Server (on DHCP auto endpoint)
Å Proxy for web access
Å LNF INFN VPN External connection (for registered users)
Å BTF Live Diagnostics on: 
Å MemCached(key-value)
Å EPIK8S (PV)

GAS feeding pipelines and related safety system
Å BTFEH1, standby, 4 lines (2x inflamm, 2x inert)
Å BTFEH2, 2 lines (2x inert)

Power supply, crates, boards
Å CAEN5527 crates and multiple HV boards type
Å VME/NIM crates and commonly used boards on pool

23

Logistics
Å Trolley tables (100um rep., 200kg max load)
Å Sliders, mounting kits

Detectors, DAQ, Data delivery
Å TPX, ICT, Calorimeter, Flags and Triggered Cameras
Å±a9 ōŀǎŜŘ όv5/Σ ¢5/Σ {ŎŀƭŜǊǎΧύ
Å[/умлу ǎŎƻǇŜ όу/ƘΩǎΣрDǎŀƳκǎΣ мDIȊ .tύ
Å EPIK8S triggered cams online data analysis
Å EPIK8S Grafana online data monitoring
Å C/C++/Python BTF API for users DAQ integration

Triggering
Å Digital delay, particle type latching, finger triggering

Related Lab Services
Electrical, Fluids, Compressed Air, Safety, Logistics, Engineering
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BTF Services at user disposable (following an handshake) in Experimental Halls/Control Room

Networking
Å BTF dedicated VLAN at 10Gb-1Gb single endpoint
Å DHCP Server (on DHCP auto endpoint)
Å Proxy for web access
Å LNF INFN VPN External connection (for registered users)
Å BTF Live Diagnostics on: 
Å MemCached(key-value)
Å EPIX8 (PV)

GAS feeding pipelines and related safety system
Å BTFEH1, standby, 4 lines (2x inflamm, 2x inert)
Å BTFEH2, 2 lines (2x inert)

Power supply, crates, boards
Å CAEN5527 crates and multiple HV boards type
Å VME/NIM crates and commonly used boards on pool
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Logistics
Å Trolley tables (100um rep., 200kg max load)
Å Sliders, mounting kits

DAQ, Data delivery
Å±a9 ōŀǎŜŘ όv5/Σ ¢5/Σ {ŎŀƭŜǊǎΧύ
Å[/умлу ǎŎƻǇŜ όу/ƘΩǎΣрDǎŀƳκǎΣ мDIȊ .tύ
Å EPIX8 triggered cams online data analysis
Å EPIX8 Grafana online data monitoring
Å C/C++/Python BTF API for users DAQ integration

Triggering
Å Digital delay, particle type latching, finger triggering

Related Lab Services
Electrical, Fluids, Compressed Air, Safety, Logistics, Engineering

Most important: keep in touch with users
Å Pre-run experiment developing
Å Run-time 24/7 beam line scientist
Å Post-run assistance
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ÅOLOG (Online LOGbook) is a web-accessible 
electronic logbook, based on the EPICS controls 
system.

ÅIt supports image attachments, time-stamped 
entries, and metadata tags.

ÅThese tools enhance the reproducibility and 
efficiency of experimental operations, offering an 
essential resource for both users and facility staff.

ÅBased on feedback from the BTF team, the system 
has been gradually adapted by the Control 
Service (A. Michelotti) and the SICR (G. L. 
Napoleoni), to meet the facilityôs specific 
operational needs.

ÅReleased for also for users: user operation 
tracking and data retrieving offline (for post run 
consulting)

ÅOAuth2 login (INFN AAI)
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* Work presented @ 2025 EPICS collaboration Meeting

OLOG logging



BTF Projects



Goal

ÅCreate a national network to support customers and 
scientific research on radiation hardness assessment for 
space projects

Exploits

Å Top-notch research labs and irradiation facilities

ÅShared strategic vision from ASI, ENEA, INFN, UniMiB

ÅDedicated professionals

27

ASIF ςan ASI, ENEA, INFN, UniMiBproject with INFN TT

Project lasting 2025-2027

Calibration activities of space detectors with electron beams, 
exploiting the specific temporal and energetic properties of the BTF. 

Feasibility study of irradiation campaigns and radiation damage 
measurement with electron beams on space components (electronics 
and sensors). 

Maintenance and updating of the test facility and systems for 
measuring the intensity and fluence of test beam particles

Commitments on WP1500
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This work was supported by the ASI-INFN Cooperative Agreement 2024-21-HH.0: 
ά!{LC ςASI SupportedIrradiationCŀŎƛƭƛǘƛŜǎΣ {ǾƛƭǳǇǇƻ hǇŜǊŀǘƛǾƻΦέ
L. Latronico

ASIF 2



Facility / Service Managing 
Institute

Product Application / Rad Test Status in ASIF

BTF - LNF INFN e (25-700 MeV), up to high intensity TID, TNID joining

TIFPA INFN p (70-235) MeV, high intensity TID, SEE joining

LNS INFN p, ions (up to 60 MeV*cm2/mg) TID, SEE joining

LNL INFN Light ions, large area and current, heavy ions (up to 
180 MeV*cm2/mg)

TID, TNID, SEE joining

LABEC INFN Mass spectroscopy, 14C, ion beam analysis Chemical composition TBC

Calliope ENEA Gamma (60Co) TID joined

FNG ENEA n (14MeV, 2.5MeV) DD joined

TAPIRO ENEA Fast n DD joined

TRIGA ENEA Thermal n DD joined

TOP-IMPLRT ENEA p (7-55 MeV) TID joined

REX ENEA e (up to 5 MeV) TID, TNID joined

TECHEA ENEA e (up to 3 MeV) TID, TNID joined

Gateway UniMiB Web portal, dose simulators Entry point, support joined

All research infrastructures largely used for detector calibrations and particle / nuclear physics dedicated experiments  

ASIF Network
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Prototype: LIMADOU is part of a scientific program that studies 
natural and anthropogenic electromagnetic fields, their emissions and 
possible correlations with seismic events.
https://w3.lnf.infn.it/experiments-in-btf-orbit/?lang=en

Run with dedicated 30MeV- single particle beam

HEPD CSES LIMADOU ς(SPACE Appl)

The main purpose of the test: check tracker efficiency in track reconstruction 
with single-particle electron beams at different energies (from 30 to 120MeV) 
were produced to characterize the response of the apparatus to natural events, 
ǎƛƳƛƭŀǊ ŜǾŜƴǘǎ ǘƘŀǘ ǿƛƭƭ ƻŎŎǳǊ ŀƭƻƴƎ ǘƘŜ ǎŀǘŜƭƭƛǘŜΩǎ ƻǊōƛǘ

19/05/25

Zirettino is a prototype of Ziréwhichis parte of the NUSES 
space mission and will detect Cosmic Rays with energies from 
few up to hundreds of MeV

BTF Beam from 450 to 50 MeV few particles regime in a impressively dense setup

ZIRETTINO ς(Space Appl)

Firsts operative test with FTK+LYSO cubic crystals @ lower energies 
(different energies, m1, electrons), multiple apparatus test, developed 
directly in the BTF EH, fiber tracking calibration and test.
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Space missions


