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P Goals of the study

Ilabaration

" In this presentation:
" Characterization of \/s = 3 TeV
Beam Induced Background
" Final goal
= Optimization of the Interaction
Region at+/s = 3 TeV since
current design is based on

Vs = 1.5 TeV studies

50 beam envelop at IR and final focusing magnets aperture [1]
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ﬁ Quick recall of previous BIB studies
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TIPP 2011 - Technology and Instrumentation in Particle Physics 2011

* MAP collaboration studies at Detector Backgrounds at Muon Colliders”
\/s = 1.5 TeV using MARS|3] i o s -l
= IMCC studies at /s = 1.5 TeV

Advanced assessment of beam-induced background at a

using FLUKA[4] muon collider

S—
= Comparison between the two
p F. Collamati,® C. Curatolo,”-/-* D. Lucchesi,” A. Mereghetti,” N. Mokhov,? M. Palmer”
and P. Sala’
S | m u Iat | O n S “INFN Sezione di Roma, Roma, Traly
- b University of Padova and INFN Sezione di Padova, Padova, Traly

“CERN, Geneva, Switzerland, currently at Fondazione CNAQ, Pavia, Italy

. P re I i m i n a ry St u d ies at ’\/E — 3 TeV d Bermilab, Batavia, Hlinois, U.S.A.

* Brookhaven National Laboratory, Upton, New York, U.S.A.
[ 5] T INFN Sezione di Milano, Milano, Italy
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@ Machine Detector Interface
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* Final focusing and
Interaction Region
implemented in FLUKA

= Shielding nozzle are a
unique feature of the Muon
Collider

= Designed for /s = 1.5 TeV

Experimental Area

MNozzle

Final focusing

A

Bending section

Courtesy of D.
Calzolari



P MDI configuration
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* Quadruplet FF magnet ot

configuration [1]

* MAP nozzle design:

1) 10° closest to the IP
2) 5° startingfrom z = 100 cm
* Tungsten (W) cone with a borated

polyethylene (BCH2) coat




M Simulation Setup

LION Collider
ollaboration BIB per decay position
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M BIB composition
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10 vs 3 TeV comparison

o -y
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Em%: Arrival time

Beam Induced Background Arrival Time

Photon
Neutron
et+fe-
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respect to the bunch crossing
hadrons
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= Arrival time in the detector with
respect to the bunch crossing
= Read-out window: [—1;15] ns

= Comparison with /s = 1.5 TeV

dh/dt [1/s]
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= Arrival time in the detector with
respect to the bunch crossing
= Read-out window: [—1;15] ns

= Comparison with /s = 1.5 TeV

dh/dt [1/s]
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)\15353315”:;; Arrival time

Beam Induced Background Arrival Time

= Arrival time in the detector with ‘
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P BIB Energy spectrum

Beam Induced Background Energy spectra Readout Window Energy spectra
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BIB Energy spectrum
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Beam Induced Background Energy spectra Readout Window Energy spectra
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BIB per decay position
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* Most of BIB particles enterin
the detector area from the
nozzles

= A fraction comes from the
right-side, suggesting that

more shielding is needed
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ﬁ Detector surface crossing
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Conclusion and next steps

LI Collider
Callabaration

= A complete overview of the Beam Induced Background at v/s = 3 TeV has been
achieved using an unoptimized Machine Detector Interface design

" Next steps:
" Investigation of new nozzle geometries
" |dentification of figures of merit on which optimize (common effort with detector people)

" |Investigating Machine-Learning approaches to nozzle optimization
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P Arrival time
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Vs= 10 vs 3 TeV
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M BIB Energy spectrum
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Vs=10vs 3 TeV Vs=10vs 3 TeV
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M BIB composition
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10 vs 3 TeV comparison
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BIB Energy spectrum

Vs=10vs 3 TeV
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Vs= 10 vs 3 TeV
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Primary electrons
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