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PARTICLE SOURCES AND TARGETS

Possible topics and areas of interest:


• Future Circular Collider e+e- (FCC-ee)

• Machine-Detector Interface optimization, background assessment 

and shielding design

• luminosity monitoring and control

• hybrid crystal-based e+ source


• Plasma Wakefield acceleration in nanostructures

• Curved crystals for particle accelerators

• Muon Collider


• materials for ionization cooling cells
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THE FCC INTEGRATED PROJECT
The Future Circular Collider (FCC) is a comprehensive long-term program 
aimed at maximizing physics opportunities.

The integrated program envisions two accelerator machines:

1st stage: FCC-ee (Z, W, H, Top)
• extremely high luminosity Higgs factory, EW, top factory

2nd stage: FCC-hh (~100 TeV c.o.m. energy)
• natural evolution, pushing the energy frontier 
• pp and AA collisions, possibility for ep / e-ion 

Strong synergy between the two colliders: common facilities and 
infrastructures, complementary physics programme. 

The FCC Integrated Project allows the start of a new major HEP programme at 
CERN within a few years of the end of HL-LHC.

Contact:

Manuela Boscolo (INFN-LNF)

manuela.boscolo@lnf.infn.it

mailto:manuela.boscolo@lnf.infn.it
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MACHINE-DETECTOR INTERFACE AT FCC-ee
Contact:

Manuela Boscolo (INFN-LNF)

manuela.boscolo@lnf.infn.it

mailto:manuela.boscolo@lnf.infn.it
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Goals of the research program include:

• optimization of the FCC-ee interaction region, considering basic constraints from the detector

• design of shieldings and absorbers for the experimental environment

• simulations to assess detector backgrounds levels and tolerability

• study IR optics with tracking tools (e.g. MAD-X, XSuite) and simulation of background generation processes 
• benchmark with existing machines like SuperKEKB (Tsukuba, Japan) and DAFNE (Frascati)

MACHINE-DETECTOR INTERFACE AT FCC-ee

Aluminum central chamber prototype for cooling tests @ INFN-LNF

Activities on FCC-ee Machine-Detector Interface based at the INFN Frascati 
National Laboratories (INFN-LNF).


✦ R&D Activity co-funded by INFN & CERN started to build a IR Mockup in 
Frascati for central and conical chambers (±1.2m) and support tube


‣ assembly strategy feasibility 

‣ cooling system thermal/hydraulical characterization

‣ cables and cooling pipes fitting

Contact:

Manuela Boscolo (INFN-LNF)

manuela.boscolo@lnf.infn.it

M. Boscolo, F. Palla, et al., Mechanical model for the FCC-ee MDI, EPJ+ Techn. and Instr.,  https://doi.org/10.1140/epjti/s40485-023-00103-7
M. Boscolo and A. Ciarma, PRAB 26, 111002 (2023), link
M. Boscolo et al., Status of the IR and MDI of the FCC-ee, IPAC23, 7-12May 2023 https://www.ipac23.org/preproc/pdf/MOPA091.pdf 
M. Boscolo, H. Burkhardt, K. Oide, M.K. Sullivan, EPJ+ (2021)  https://link.springer.com/article/10.1140/epjp/s13360-021-02031-5

mailto:manuela.boscolo@lnf.infn.it
https://doi.org/10.1140/epjti/s40485-023-00103-7
https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBeams.26.111002
https://www.ipac23.org/preproc/pdf/MOPA091.pdf
https://link.springer.com/article/10.1140/epjp/s13360-021-02031-5


6

MACHINE-DETECTOR INTERFACE AT FCC-ee: 

POSSIBLE PHD THESIS (1)
Measurement and control of the luminosity at FCC-ee

The future circular electron-positron collider at CERN (FCC-ee) aims at 
unprecedented luminosities obtained with the crab-waist collision scheme. 

The thesis will deal with the parameters that determine the luminosity, its lifetime 
and control, as well as the different ways to measure it, both at the level of the 
accelerator and the detectors. 

A similar crab-waist scheme has been adopted at the SuperKEKB collider at 
Tsukuba (Japan), where the candidate is expected to be seconded for some short 
periods to learn "in situ”. 

The detector luminosity determination will use Bhabha scattering process, in 
which the two emerging leptons will be detector by a calorimeter. The candidate 
will study the mechanical tolerances and the interaction region layout that are 
needed to achieve the desired precision.

Contact:

Manuela Boscolo (INFN-LNF)

manuela.boscolo@lnf.infn.itActivity based at the INFN Frascati National Laboratories, in collaboration with CERN(CH),  

SLAC (US), BNL (US), KEK (JP) 
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mailto:manuela.boscolo@lnf.infn.it
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MACHINE-DETECTOR INTERFACE AT FCC-ee: 

POSSIBLE PHD THESIS (2)

Contact:

Manuela Boscolo (INFN-LNF)

manuela.boscolo@lnf.infn.it

Study of the IR optics and machine related backgrounds 
at FCC-ee

Several effects are at the origin of the beam-induced backgrounds at the 
interaction region, such as the beam-beam effect, the radiative Bhabha scattering, 
beam losses from the collimators, synchrotron radiation and beam-gas interactions. 

Different machine optics will have different impacts on some of these backgrounds. 
The student will take confidence on the beam transport simulations (MAD-X, 
XSuite) and evaluate the backgrounds in the machine elements as well as in the 
detectors of the experiments, such as the vertex detectors and the drift chambers. 

The candidate is expected to be seconded for some short periods to the 
SuperKEKB collider in Tsukuba (Japan) to learn "in situ” the reduction of the beam-
related backgrounds in a running machine.

Activity based at the INFN Frascati National Laboratories, in collaboration with CERN(CH),  
SLAC (US), BNL (US), KEK (JP) 
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Loss Map

mailto:manuela.boscolo@lnf.infn.it
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Contact:

Matteo Bauce(INFN-Roma1)

matteo.bauce@roma1.infn.it

mailto:matteo.bauce@roma1.infn.it
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Contact:

Matteo Bauce(INFN-Roma1)

matteo.bauce@roma1.infn.it

mailto:matteo.bauce@roma1.infn.it
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Contact:

Matteo Bauce(INFN-Roma1)

matteo.bauce@roma1.infn.it

mailto:matteo.bauce@roma1.infn.it
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Contact Thesis Topic Research Area email

Manuela Boscolo
Measurement and control of the luminosity at FCC-ee

Future e+e- collider FCCee

manuela.boscolo@lnf.infn.it
Study of the IR optics and machine related backgrounds 

at FCC-ee

Laura Bandiera

Hybrid Crystal-based Positron Source: experimental 
tests on the targets

bandiera.fe.infn.it
Hybrid Crystal-based Positron Source: MC with Geant4 

optimization of the source
Marco Romagnoni

Andrea Mazzolari Curved crystals for particle accelerators Mu2e / Muon Collider rmgmrc@unife.it


mazzolari@fe.infn.it 

Alexei Sytov Advanced Particle-In-Cell simulations of laser-driven 
plasma wakefield acceleration 

Plasma Wakefield 
Acceleration sytov@fe.infn.it

Matteo Bauce Study of thermal stress for absorber materials in the 
Muon Collider Ionization cooling cells Muon Collider matteo.bauce@roma1.infn.it

SUMMARY LIST OF PHD THESIS PROPOSALS
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