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KLOE-2 Data Taking Program

I Run Nov 16th 2014 ÷ Jul 3rd 2015
goal  1 fb-1

II Run Spt 28th 2015 ÷ Jun 29th 2016
goal  1.5 fb-1

III Run Spt 12nd 2016 ÷ Aug 1st 2017
goal  2 fb-1

IV Run Spt 6th 2017 ÷ Mar 31st 2018

End of the DAFNE activities for the KLOE-2 detector
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III Run so far (Sep/2016-May/2017)



III Run Monthly Performances

Uptime is defined as the percentage fraction of the day in which the collider has been delivering luminosity, suitable for acquisition

∫wL del  
[pb-1]

n months
(8 total)

> 220 5

200 ÷ 220 0

< 200 3



III Run Weekly Performances

Uptime is defined as the percentage fraction of the day in which the collider has been delivering luminosity, suitable for acquisition 

∫wL del  
[pb-1]

n weeks
(28 total)

> 60 14

50 ÷ 60 4

< 50 10



III Run: Day-by-Day Performance of last Week



III Run Peak Luminosity Performances



KLOE-2 Run Overview

I Run

II Run

III Run



KLOE-2 Run Overview by Month



KLOE-2 Run Overview by Week



Maintenance and consolidation program
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DAFNE      e+ <==> e- switch speed-up

The DAFNE switch time is dominated by the OCEM  
Power Supplies feeding the TL quadrupoles and 
dipoles.

Due to their non-efficient communication protocol 
and multi-drop connections, at the present time, it 
takes more than 1.5 minutes to switch the whole TL 
from e to p and viceversa.

Machine operations and data analysis indicates that 
the integrated luminosity could increase up to 20% by 
reducing the switch time.

A shorter switch time allows to:
● keep highest possible currents in collision
● tune collisions at high currents
● get higher instantaneous and integrated 

luminosity
● minimize the transients due to the beam-beam 

interaction
● level luminosity

500 nb-1 per h 630 nb-1 per h 

12 injections 16 injections
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Present setup
DAISY-CHAIN connection

Next setup
STAR connection

DAFNE      e+ <==> e- switch speed-up



!CHAOS (Control system based on Higly 
Abstracted and Open Strucure) is a new 
software framework developed at LNF for 
the control of plants and experimental 
setups.
It has been tested on the DAFNE BTF and 
proposed for the SPARC upgrade.
!CHAOS is also involved in many TT projects.

OCEM
PS

Control
Unit

DAFNE
Control
System

The employment of !CHAOS is the logical choice because:

● it offers a ready solution to improve the OCEM commutation
● it will provide us with many other features such as fast archiving
● it would be a modern and uniform solution (BTF, PADME & SPARC 

are going to be controlled with !CHAOS)

DAFNE      e+ <==> e- switch speed-up



1. pilot test on 9 Power Supplies
● dedicated serial lines
● single control process (conventional DEVILs)

2. final setup
● dedicated serial lines for the remaining 8 Power 

Supplies
● employment of !CHAOS CUs as control processes

D
ON
E

Roadmap

DAFNE      e+ <==> e- switch speed-up



Longitudinal feedback upgrade
•Both longitudinal feedback systems have been 
upgraded to achieve a more efficient correction 
signal during November'16 and January'17

•

• In the very past (years 1996-2007) the analog 
backend module was implemented by two 
modulation steps: AM and QPSK modulation

• After the transition (2007) from the old DSP project 
to new much more compact FPGA design, the 
backend module was simplified (only AM)

•With the Jan/2017 upgrade the double modulation 
scheme has been implemented again by 
developing the necessary hardware and software 
modules



Longitudinal feedback timing plots after 
    the upgrade: e- (left) and e+ (right)

The double modulation 
scheme asks for a very 
accurate timing 
procedure to be 
executed with a single 
bunch that have to be 
excited at the 
synchrotron frequency



Longitudinal feedback power amplifiers

• In the last years, T&L power amplifier faults have 
been rapidly found by internal or beam diagnostics

•In such cases amplifiers have been repaired mostly by 
SELCED (electronics service) technicians

•During last month a new kind of trouble has been 
found and fixed in one of the 6 power amplifiers 

•The trouble is given by a too large ripple power supply
•Activities are in progress to manage promptly any next 
trouble of the same types in terms of both diagnose 
and repairing  



Longitudinal feedback power amplifiers: 
test in the laboratory



DAΦNE Schedule 2017
Month KLOE-2 

operations Other DAFNE activities Extras

Jan 15 Jan 2nd  – 13th  Maintenance - restart on Jan 16th 

Feb 28

Mar 31

Apr 27 Apr 3rd visitors (10 hs)
Apr 3rd ÷ 5th new 
SWITCH procedure test

May 18 May 15th – 17th Safety Controls + May 18th - 26th Maintenance Open Day May 27th

Jun 30

Jul 31

Aug 0 Aug 21st – 31st Maintenance 

Spt 25 Spt  1st – 4th  Maintenance

Oct 30 Science Night 1 day

Nov 27 Nov 6th – 8th  Safety Controls 

Dec 19

Total 281



DAFNE Shutdown on May 2017

● May 15th–17th - Safety Controls: MR, Acc, Linac & BTF

● May 18th-26th - Maintenance

● Control system: to complete cabling and tests
● Longitudinal feedback: tests on power amplifiers
● Hydraulics system: sw and hw upgrade to manage the towers, PLC, 

check regulation levels, and other maintenance operations
● LINAC: C modulator Thyratron to be changed after the foreseen 

amount of working hours
● BTF: gun test (on the Open Day) for long pulse for PADME experiment
● Diagnostics: Thyratron of the accumulator ring kicker to be changed for 

end of life; frame grabber test; 
● Chiller unit to be checked



DAFNE after KLOE-2



DAΦNE Timeline

March 31st 2018
end of the KLOE-2 Run

April 1st ÷ July 31st 
KLOE-2 roll-out and SIDDHARTA-2 installation

September ÷ December 2018
DAFNE commissioning and SIDDHARTA setup

January 2019
start the SIDDHARTA-2 data taking



Collisions for SIDDHARTA

Several well founded considerations recommend to 
install SIDDHARTA on the IR1

KLOE-2 detector must be removed together with the IR1 
part of vacuum chamber and permanent magnets

To respect the DAFNE schedule it’s necessary to rebuild 
the low-b section presently tightly packed among cables 
and detector layers deep inside KLOE-2

As a consequence a new low-b section has to be build
quadrupoles
vacuum chambers
diagnostics



SIDDHARTA Low-b section

QF

QF

QF

QF

QD

QD

• large collision angle ~ 50 mrd
• low-beta section based on 

Permanent Magnet QUADs:
KQD = -29.2 [T/m]
KQF  =  12.6 [T/m]

• four C type Corrector dipole are 
used to match the vacuum 
chamber in the arc

 

Quadrupole Focusing Strength

IP



DAFNE & SIDDHARTA-2



Several aspects could be improved:

• good field region
• uniformity of the gradient
• QD aperture thinking to:

stay clear aperture
background
luminosity monitor efficiency

• mechanical assembly especially for QF

New PM QUADs Design





PM QUADs Specifications

The QUADs are Halbach type permanent magnets



PM QD



PM QF1w 





Other R&D Activities

Vacuum components

Installation of laser treated vacuum chamber and 
diagnostics for e-cloud mitigation studies

Luminometer





Conclusions

DAFNE performances:
●    operation are stable and reproducible
● background is compatible with an efficient data-taking
● the 3rd  KLOE-2 run is ongoing as foreseen

So far the I and II runs as well as part of III run have been already 
delivered for KLOE-2
    ∫L ~ 4.5 fb-1                                   

In base at this result, the integrated luminosity goal is feasible within the 
schedule. Indeed in the III run, that will finish on July 31st 2017, in base at 
the agreements it will be necessary to deliver a total of 2 fb-1 (that means 
another 0.5 fb-1 to be collected up to the summer shutdown).

Maintenance and consolidation activities are in progress.

Well defined studies are under way to realize a new DAFNE run for the 
SIDDHARTA-2 detector



Thank you for your attention
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