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DAFNE schematic electron/positron beam delivery

Aerial view of LINAC,BTFand damping ring area at LNF

Beam altenuaiion and energy spread

* The BTF [variable depth target] spreads the momentum distribution of the incoming beam

» Secondary electrons (positrons) of a given momentum are selected and collimated

» The attenuation factor allows reaching “single particle”

of electrons/positrons

regime, i.e. a Poisson distribution

» The energy spread is given by the aperture of the down-stream collimator
plus the divergence at the entrance of the selecting dipole magnet

 The BTF Beam Test Facility) is part of the DAFNE complexat the Frascati labs (LNF), Italy

e it is an extraction and transport line, optimized for the production of electrons and positrons in a very
wide range of energy, intensity and spot parameters, starting from the primary beam of the DAFNE LINAC

» Each of the 50 pulses/s from the LINAC can be driven either to the damping ring
(and from there to the main rings) or to the BTF line by means of pulsed dipoles

» Secondary electrons (positrons) are momentum selected by means of a 45° dipole

» Horizontal (vertical ) collimators define the beam momentum spread ( intensity)
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View of the bunker area (for high intensity operations)

» S-band (2856 MHz)

* Travelling wave, constant gradient

» 15 SLAC-type accelerating sections (3 m)

» Fed by 4 SLED-compressed klystrons

* High current thermo-ionic gun

* 1 to 40 ns beam pulses

* 50 Hz maximum repetition rate

* Up to 750 MeV electronsand 550 MeV positrons
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DAFNE LINAC RF distribution layout
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View of the experimental area (facing the beam) with
remote-controlled trolley, diagnostics, and user services
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The two pulsed dipoles and the three-way beam-pipe
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Energy spread (unoptimized)

» The BTF beam-line ends with an additional 45° dipole: the dispersion
in the bending plane allows measuring the energy spread as a function

of the collimators’ settings

A high-energy, intermediate intensity positron beam

is required by the PADME experimentwith the
smallest possible spot size and divergence

 Target optimization can further improve the positron
yield and quality with respect to present BTF parameters  ©°f
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Positron yield on Cu target when
selecting E=85%, , 95% of incoming
electron

as a function of the target thickness

Splitting tiie heam-line

* In order to cope with the increasing requests for beam, and the planning of a
new experiment for dark photon searches ( PADME, see talk in parallel session),

we are designing and planning the splitting of the BTF line in two

* A second experimental hall will be realized in the area formerly used as the

BTF control room
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The PADME experiment at DAFNE Linac (15' + 5')
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Diagnostics

Beam spot transverse
diagnostics with 55 pm
Si pixel detectors:
Medipix©/Timepix©

LINAC primary beam

on YAG:Ce flag

» Operational with users since 2004

* On average:
» More than 200 beam-days/year
» 25 user groups/year

* Detector testing and calibration for HEP and astro-particles
* Beam diagnostics

» Experiments at high intensity (e.m. effects, irradiation)

» Tagged photons, neutron production

Apply for beam-time:
http://www.Inf.infn.it/acceleratori/btf/request.ntml

Integrated Current Toroid
(ICT) for beam intensity monitor

The BTF can operate in different modes:

* DAFNE collideris operating

only LINAC bunches not injected into the rings are
available (the so-called “parisitic” mode ),

* DAFNE is not operating

Il bunches can be delivered to the test facility

Beam intensity on BTF line and at BTF target during DAFNE operations,
measured by ICTs « With the variable depth Copper target

* Without the target

beam energy is set by the LINAC settings and the
full beam is extracted to the BTF line, where

it can be focused by the quads and attenuated

with collimators
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Beam spot, single particle
my=1.6,1.7 mm
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Beam spot divergence dominated by multiple
scattering on exit window (0.5 mm Berylliym)

Beam parameiars

Typical calorimeter calibration vs. energy electron beam

100 MeV E = 140 MeV

my=1.4,1.45 mm a 100

Beam spot, single particle

my = 0.5,0.5 mm
E = 450 MeV

Real-time readout and
display of Timepix©

Beam multiplicity real-time diagnostics
by means of Cherenkov calorimeter wth
automatic calibration and range adjust

Exdtended Sum pulse
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LINAC gun high-voltage deck

» Extending the beam pulse length is required by the PADME
experiment in order to gain in sensitivity (by increasing the
positrons on target, but keeping pile-up probability constant)
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« It is very useful in order to extend the range of the electron

Preliminary study for PADME: beam spot
and halo at 700 MeV, 10 4particles/pulse

and positron beam parameters, e.g. the pulse charge (as long
as the gun cathode emits a constant current)
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Beam energy spread:
measured at the end of the LINAC
and expected vs. pulse length

40 ns long beam pulses
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guadrupole doublets)

» Add 4 accelerating sections
(3 m, same as existing ones)

* Fed by 1 additional RF station
(modulator + klystron + SLED)

B (m). By (m)

» Considering same gradient,
E +250 MeV with respect to present

Dose rate evaluation
for new experimental area
and shielding under way
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Contacts
Scientific Head: paolo.valente@romal.infn.it
Staff: btf@Inf.infn.it

More info

http://www.Inf.infn.it/acceleratori/btf
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