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BTF 2015
 Start of activities delayed: from 

Jan. to Mar. and from Sep. to Oct.
for BTF improvements (shielding, 
upgrade of control system, new 
control room)

 175 beam-days overall

Completely dismantled experimental hall 
(Summer 2015)
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BTF 2016

Not approved

Cancelled/Maintenance

January-July:
 2 development shifts
 1 safety qualification stop 
 1 maintenance week
 1 CHAOS-BTF joint shift
 18 users slots

Up to mid June:
 ≈160 users (with double counting)
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BTF 2016

September-December:
 2 pre-booked shifts
 1 safety qualification week
 1 development shift
 18 weeks new requests 

 Projected overall 2016: 40 requested/26 delivered

 ≈240 beam-days

 150% request/delivered ratio
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Highlights 2016: ALICE ITS

pALPIDE chip for ALICE ITS upgrade 
complete characterization

ALPIDE prototype chip – experimental results 

P. Riedler, CERN for the ALICE collaboration 12 

ALICE ITS 

ALPIDE2 testbeam measurement, 30 µm epitaxial layer, -6V back bias, before and after irradiation 

Resolution < 5 µm 

• Space point resolution <5 µm over wide threshold range 
• Excellent performance also after irradiation to 1.7 x 1013 (1MeV neq)/cm2 
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Highlights 2016: LIMADOU

60 MeV30 MeV

120 MeV90 MeV

150 MeV

Test of High Energy Particle Detector (HEPD), for low 
energy electrons (3-100 MeV), protons (30-200 MeV) 
and light nuclei with high angular and energy
resolution: LYSO calorimeter + Si micro-strip detectors

Beam spot dominated 
by multiple scattering
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Highlights 2016: improved diagnostics

FitPIX data real-time retrieval in Memcached distributed memory

Calorimeter automatic calibration & range adjustment

Multiplicity distribution 
from FitPIX
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BTF upgrades Conceptual Design Report released

arXiv:1603.0565 [physics.acc- ph]
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Second line: from idea to optics

First sketch

G4-beamline simulation

Formerly used as control room

Present 
experimental hall

 Beam quality in the new beam-lines
 A new control room needed…
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Shielding and control room
Formerly used as IP-2 (FINUDA) experiment control room
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Second line: from idea to optics
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Second beam-line: layout

DHSTS01
DHSTB01

QUATB01-03

DHPTB102

DHPTB101

DHPTS01

QUATB101-102

DHSTB04
DHSTB03

DHSTB02

QUATB06-07

QUATB08-09

QUATB04

QUATB05

BTF 1

BTF 2

- Existing elements

- New elements
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Second beam-line layout

Area 2

Very little or no impact on 
DAFNE collider operations:

 DAFNE damping ring and 
timing racks stay untouched

 Minimal intervention in 
LINAC tunnelArea 1
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Second beam-line: radiation studies

Add beam-dump and 30 cm concrete roofO. Frasciello

gate
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Second beam-line: radiation studies

Front Side

10-7 pSv/e- correspond to 10 mSv/year at 105 e-/bunch × 50 Hz × 2107 s 

O. Frasciello

gate
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Upgrade(s): LINAC consolidation

Aiming at general consolidation of the LINAC, in order to allow 
safe and efficient operations in the next 5-10 years, in particular 
updating the RF power stations (modulators). 
More specifically:

 Upgrade of the PFN charge circuit with new generation HV PS
 New supplies for core bias & filament

 Replace (simplify and improve) the interlock system, now 
totally analogic (with some home-made components and 
frequent faults); new FPGA-based system, tailored to our 
modulator

 New signal readout and digital I/O, now on CAMAC bus
 As a consequence, new control system

 Diagnostics upgrade: digitizer & DAQ for the BPM’s

 Upgrade gun pulser

 Consolidations of thermalizing circuits
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Thyratron

PFN

Core bias &
filament PS

SCR

Interlocks and CAMAC readout

Secondary 
(SLED, 
guides)

Pulse transformer

Primary 
(tank, 
klystron)
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Upgrades(s): pulse width extension

10 ns pulse

 Indication that phase differences 
among the four modulators allow 
accelerating with good energy 
spread in the 150-200 ns range 
already in the present configuration, 
without modifying the RF system.

 In addition, with multiple phase 
inversions of PSK, it should be 
possible to further extend the pulse 

40 ns

160 ns

 New pulser for LINAC gun ordered in 2015. Delivery due in May

 Adds to 1.5 – 40 ns (0.5 ns steps) the range 50-5000 ns (50 ns steps)

 Fully compatible with existing hardware and only minor 
modifications to software

 Installation and tests by restart of the LINAC in September

 Crucial for PADME! Luminosity increases linearly with pulse 
duration, since it increases the number of positrons in the beam 
while keeping the pile-up probability in the detector constant

Electrons at nominal energy emitted 
from the gun without pulsing, detected 
in the BTF calorimeter
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New electron gun pulser specs
Kentech Special Pulser

Amplitude from -300 to -1000V in steps of 50V

Pulse shape Rectangular

Pulse width 1.5ns to 5 msecs, FWHM

Rise time <1ns (both modes)

Fall time <1.5ns for PW <=45ns (short pulse mode)
8ns for PW >45ns (long pulse mode)

Maximum rep rate >= 50Hz

Start jitter 20ps rms

PW jitter 20ps rms for PW <=45ns
500ps       for PW > 45ns

Flatness +/-10%

Post pulse noise +/-10%
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Upgrade(s): control & timing

Gun control

RF signals

Synthesizer

New pulse delay generator

Hardware and software refurbishing already under way:
 New digitizer and multiplexer (PXI) for BPM readout
 New timing (pulse delay generator)
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Three main goals:

 Provide the BTF users with a high granularity tracker with “negligible”
material (to minimize multiple scattering at 500MeV electrons) as a
reference detector for testing purposes.

 Provide the BTF with a tool for easily tuning the beam parameters.

 Characterization of the beam bunch time structure and composition
(essential information for experiments like PADME ).

BTF upgrade(s): high resolution telescope

DUT

DESY - 1st AIDA-2020 Annual MeetingJune 14th, 2016



Resolution on orthogonal
plane≃ 10 μm

Resolution along beam≃ 60 μm dE/dx performance: z disantangle
poor but possible

Starting experience
FIRST (Fragmentation of Ions for Space and Therapy)

Vertex performance for tracking and dE/dx
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Sensors choice
Timepix3 pixel sensor
 Fully depleted bump-bonded sensor
 256 (rows) x 256(columns) pixels
 55.0 μm pitch
 Size  14.08 mm x 14.08 mm
 TOT (Time Over Threshold) 10 bits
 TOA (Time of Arrival) 1.56 ns LSB
 Fast Zero Suppressed output

By CERN ( Medipix3 collaboration )

M28 pixel sensor
 MAPS ( 15 μm epitaxial layer ) 
 50 μm thickness
 928 (rows) x 960 (columns) pixels
 20.7 μm pitch
 Size  20.22 mm x 22.71 mm
 chip readout time 185.6 μs
 Digital Zero Suppressed Output
By IPHC – IN2P3 Strasbourg

BTF ready supports
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Telescope readout

Simulated serial output of the 
M28 Mimosa sensor

Gigabit Ethernet link 

Pixel sensors readout based on SoC (System on Chip) 
boards (Altera FPGA based)  

 Preliminary DAQ version (Firmware/Software) based
on Terasic De0-Nano-SoC board running Linux

 Final version based on Terasic SoCKit Development Kit
hosting the Altera FPGA Cyclone V SX SoC-
5CSXFC6D6F31C6N (much larger resources available).
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BTF upgrade plan
Plan for 2016-2017 and 2018 sent to INFN management with priority for line doubling and
modulator consolidation
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Photon tagging upgrade

 Simulation porting to Geant4 ongoing

 Full (electron) beam characterization (divergence, beam spot) needed 
for realistic design of photon beam

qx vs qy (450 MeV, 200 MeV)

 Detector studies on scintillation bars, with SiPM readout under way
 Magnetic field effect on readout electronics under way 



Summary
 The BTF upgrade program is proceeding in parallel with the 

operation of the facility

 Final details in the Conceptual Design Report

 The studies for the new beam-lines have been completed 

 Now releasing the specifications for magnet procurement

 Due to some delay in the overall funding, and the time needed for 
purchasing all the new line elements (in particular, new magnets)

MS-34: New Frascati beam line components installed – M18

has to be moved forward (from M18 to M27)

 Photon tagging upgrade progressing well
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Revised plan (modulators consolidation)

today
20172016
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Revised plan (modulators consolidation)

20182017
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Revised plan (modulators consolidation)
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2018



Revised plan (new beam-lines)

today
20172016
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Revised plan (new beam-lines)

20182017
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Revised plan (new beam-lines)

2018
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