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Topics
● DAFNE status and scheduled experiments until 

today
● DAFNE-TF workshop at LNF on 17 December to 

collect ideas and contributions for small 
experiments and technological tests 

● DAFNE is going to become a Test Facility after 
the year 2020

● Workshop contributions correlated with FCC
● DAFNE feedback tests correlated with FCC-ee
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KLOE-2 detector runs (2014-2018)
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Scheduled experiments in 2018-20
● After the end of KLOE data taking (30 March 

2018) the DAFNE schedule is:
● Installation of PADME in the BTF (completed in last 

September)
● PADME data taking (October 2018 - March 2019)
● DAFNE start commissioning for Siddharta detector 

(April - July 2019), e+/e- collisions
● Siddharta data taking, e+/e- collisions (September 

2019 - July 2020)
● DAFNE as light source, with 5 beam lines, e- beam 

(April 2019 – July 2020)
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PADME experiment at LNF (running now)
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● Devoted to search the "dark force", the 5th fundamental 
force of the universe to explain dark mass/dark energy

● Detector placed in the BTF area, using only linac and not 
compatible with the injection in the DAFNE main rings 
because of too long bunches (300 ns)

● There are DAFNE-TF contributions proposing to move 
the detector in the positron main ring after this run

● To use at the best the data taking the idea is to stretch 
the bunch in the MR and to extract the positrons very 
slowly by using 1/3 resonance technique (coasting beam 
without RF and feedback systems)

PADME experiment at LNF
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DAFNE e+/e- collider for Siddharta
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Siddharta experiment
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What next ?
● Siddharta will be the last "big experiment" for DAFNE 

as collider

● The idea is to run until 2023 (or even more) with small 
experiments mostly oriented to technology tests

● This should limit the activity per year at 50% of the 
time

● Tests and experiments can require two beams or 
single beam

● As light source (using only the electron beam) most 
likely DAFNE will continue to be operative

● An ARIES / ICFA workshop will be held next week in 
LNF to present and discuss contributions and ideas 
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Invitation 
letter from 

Lenny Rivkin
chair of the 

International 
Scientific 
Commitee
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Total of registrants :  90

Italy 75, 

Switzerland 9, USA  4, Austria 3, Germany 3, UK 2, China 1, 
Georgia 1, Sweden 1, Japan 1

Total of submitted contributions: 26 

LNF + Roma1 + INFN                14

CERN + Switzerland                     5

Austria                                           3

Germany                                       3     

UK                                                 2

USA                                               2
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DAFNE-TF preliminary time schedule
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DAFNE-TF preliminary time schedule
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FCC-ee tests at DAFNE by 
Frank Zimmermann 
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FCC-hh
&

HE-LHC
tests at 
DAFNE 

by 
Tatiana 
Pieloni
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Paolo Chiggiato: tests for HL-LHC & FCC
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Oleg Malishev

Vacuum and e-cloud studies at DAFNE-TF
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Sara Casalbuoni (KIT)
Using DAFNE to study the physics of e+/e- 

interaction with vacuum devices  
DAFNE is an excellent machine to study the interaction of electron and positron beams 
with vacuum chambers. In particular it could contribute to a deeper understanding of the 
beam heat load contribution to the cold bore, essential for the successful performance of 
circular colliders using superconducting magnets.

A beam heat load to superconducting magnets higher than predicted could cause a lower 
magnetic field seen by the beam, and therefore a lower center of mass energy for the 
collisions, up to a complete failure of the machine in case of a quench of a 
superconducting magnet (zero magnetic field). The measurements of the beam heat load 
on a cold bore are also essential to benchmark: different kind of simulations of beam 
heat load due to synchrotron radiation, impedance, and electron cloud. Insight on 
impedance, and electron cloud, which often causes harmful beam instabilities, can 
produce relevant improvement in terms of beam currents, and in turn of luminosity.

Studies on vacuum chambers for the successful performance of cryogenic insertion 
devices in low emittance light sources are also possible. In a first stage COLDDIAG, a 
cold vacuum chamber for diagnostics, developed by KIT in collaboration with CERN, DLS, 
Frascati National Laboratory, Rome University “La Sapienza”, STFC Daresbury Laboratory, 
STFC Rutherford Appleton Laboratory, University of Manchester, Cockcroft Institute of 
Science and Technology and Lund University MAX-lab, could be installed. 
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DAFNE feedback tests 
correlated with 

FCC-ee
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John Fox
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John Fox
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Other feedback studies
in DAFNE 

correlated with FCC-ee
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● In the 2020 DAFNE should stop to work as a collider

● The idea to continue activities is to propose DAFNE-TF (DAFNE Test 
Facility) to run for small experiments. 

● They are still to be defined and funded

● It could be an occasion to implement in DAFNE e+ main ring, a 
wideband feedback system for diagnostics and testing purpose 
working in the horizontal plan. 

● This plan can be more convenient for DAFNE, where the e-cloud 
effects are more evident in horizontal than in the vertical plan.

● First of all, it would be necessary to have a longer bunch. So we need 
to study how to achieve this goal.

A feasibility study for DAFNE ? 
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● For the pickup we need at least 2GHz bandwidth pickup, that maybe it 
will be not so difficult to have

● Given that the slotted kicker seems the more compact solution for 
back end, we can use the 1.1 meter space that we have where now 
the dump kicker is placed

● We should design and make a slotted kicker fitting in the space 
considered

● We need to buy two 250W / 1GHz power amplifiers

● We need electronics and fast processing units

● The cost of the experiment could be limited to about 300k€

A feasibility study for DAFNE ? 
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DAFNE feedback upgrade for the 
next run for Siddharta

● In DAFNE the stored beam current in the positron ring is always 
been lower than in the electron ring

● This is for the e-cloud parasitic effect causing strong horizontal 
instability with extremely fast growth rate ( of the order of 10-15 
turns)

● Another effect is the beam vertical enlargement

● Clearing electrodes with good results but they are too fragile: in 5 
years 10 of 12 electrodes are broken

● Risks to have a too low positron beam current in the next run

● Solution; increasing the e+ horizontal feedback power

● This is easier to implemented by adding a 2nd horizontal feedback
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From FCCee CDR pre-print pag.65
Vol.2 – ver 0.20, 8 November 2018

● A "path to reduce residual noise levels of bunch-by-
bunch feedback systems is to use multiple (N) 
processing channel [216].

● Replacing one system with several systems does not 
affect the maximum achievable damping (as long as 
all systems use the same feedback topology), but it 
does provide a √(N) reduction of the residual motion.

● [216]  A.Drago, DAFNE horizontal feedback upgrade, 
Proceedings PAC'09 (2009) 4123-4125.
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A 2nd horizontal feedback has 
been installed in the e+ ring

● Stripline kicker with 2 x 600W attenuators

● 2 x 500W power amplifiers

● 1 iGp unit added 

● 1 oscilloscope for monitoring
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Which studies can be carried on
● Comparison between the damping rates of the 

two systems that have different power (2x250W 
vs. 2x500W)

● Comparison between the increasing of the 
vertical size induced by the noise of the two 
feedback loop

● Evaluation of the cumulative effect given by the 
two cooperative systems that should doubling 
the total damping rate and making possible to 
increase the top current
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Conclusion
● In DAFNE plans for 2019-mid 2020, there are work in 

progress about feedback systems and material science 
with application to vacuum and e-cloud studies

● After mid 2020 DAFNE will be closed as collider for big 
experiment but it can continue as test facility

● Many contribution will be discussed next week at the 
Frascati workshop

● A new phase for evaluating the contribution feasibility and 
for searching funds should begin in the next year
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