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Energy Deposition SummaryIntroduction FLUKA model



From EuroCirCol2017 to EuroCirCol2018

A. Infantino 17.10.2018 2

3rd EuroCirCol(2017)

FCC Week (2018)

4th EuroCirCol
(2018)
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Á Matching section (Q4 to Q7)
Á Larger crossing angles (half-crossing angle from 89 -> 100 mrad)
Á D1: 4 modules ς(slightly) different position

Á D2: 4 modules - different aperture & position
Á TAXN: Different aperture & position
Á Beam separation distance: 250 mm
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Q1

Corrector

Apertures
TAS
Á Length: 3.0 m
Á Aperture: 34 mm diameter

Q1A and Q1B (MQXC)
Á Magnetic Length/Field: 14.3 m- 126 T/m gradient
Á Aperture: 164 mm coil diameter - 35 mm tungsten (INERMET180) shielding

Q2A to Q2D (MQXD)
Á Magnetic Length/Field: 12.5 m- 101 T/m gradient
Á Aperture: 210 mm coil diameter - 35 mm tungsten (INERMET180) shielding

Q3A and Q3B (MQXE)
Á Magnetic Length/Field: 14.3 m- 100 T/m gradient
Á Aperture: 210 mm coil diameter - 35 mm tungsten (INERMET180) shielding

Orbit Corrector(s) (MCBXDHV/CHV)
Á Magnetic Length/Field: 1.3 m
Á Aperture: 210 mm coil diameter - 35 mm tungsten (INERMET180) shielding

D1A to D1D (MBXW)
Á Magnetic Length/Field: 11.3 mς2.0T field
Á Aperture: 170 mm pole tip aperture - 5 mmthick vacuum chamber

Q2/Q3

D1
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Apertures
TAN
Á Length 5.0 m ς4.0 m absorber
Á Twin Apertures: 52mm diameter
Á Diverging beam pipes: 104.2 mm (s=407.8 m) and 106.9 mm (s=412.8 m)

D2A to D2D (MBRW)
Á Magnetic Length/Field: 11.3 mς2.0T field
Á Aperture: 85 mm pole tip aperture
Á Parallel beam pipes with different beam separation distance in the modules 

MCBRDV
Á Magnetic Length/Field: 3 mς1.5 T field
Á Aperture: 70 mm coil diameter

Q4 (MQY)
Á Magnetic Length/Field: 9.1 mς144 T/m gradient
Á Aperture: 70 mm coil diameter

Q5/Q6 (MQYL)
Á Magnetic Length/Field: 12.8 mς168/127 T/m gradient
Á Aperture: 60 mm coil diameter

Q7 (MQM)
Á Magnetic Length/Field: 14.3 mς320 T/m gradient
Á Aperture: 50 mm coil diameter

TAXN
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Q4

Q5

Q6

Q7

D2

MCBRDV
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Rectellipsebeam screen
MQY.4RA.H1, APERTYPE=RECTELLIPSE, APERTURE={ 0.028900,     0.024000,     0.028900,     0.028900 };
MQYL.5RA.H1, APERTYPE=RECTELLIPSE, APERTURE={ 0.020000,    0.018200,    0.020000,  0.020000 };
MQYL.6RA.H1, APERTYPE=RECTELLIPSE, APERTURE={ 0.018200,    0.020000,    0.020000,  0.020000 };
MQM.A7RA.H1, APERTYPE=RECTELLIPSE, APERTURE={ 0.015000,    0.013200,    0.015000,  0.015000 };

Q5 Q6

{half width of rectangle, half height of rectangle, horizontal semi-axes of ellipse, vertical semi-axes of ellipse}
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Collision Debris Power (FCC Week 2018)
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not taking into account the power 
in the inner 20 mm of the 

quadrupole shielding

Note: vertical crossing
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Collision Debris Power
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Note: vertical crossing
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Collision Debris Power
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2018 2017

Element
Cold 

Shielding
Cold 
Mass

Warm 
Mass

Cold 
Shielding

Cold 
Mass

Warm 
Mass

TAS 26.5 26.5

Q1A 4.6 0.78 4.7 0.78

Q1B 13 1.92 12.6 1.89

C1 0.06 0.06 0.06 0.06

Q2A 1.53 0.32 1.47 0.22

Q2B 0.7 0.09 0.77 0.11

Q2C 4.6 0.63 4.54 0.61

Q2D 5.93 0.81 6.4 0.89

C2 0.51 0.05 0.71 0.08

Q3A 6.02 0.77 5.38 0.71

Q3B 7.8 0.95 7.57 0.93

C3 0.94 0.17 0.87 0.15

All values in kW
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2018 2017

Element
Cold 

Shielding
Cold 
Mass

Warm 
Mass

Cold 
Shielding

Cold 
Mass

Warm 
Mass

D1A 4.99 5.06

D1B 3.57 3.74

D1C 3.57 3.59

D1D 3.96

TAXN 107 112

D2A 0.07 0.08

D2B 0.01 0.012

D2C 0.003 0.006

D2D 0.002

All values in kW
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2018 2017

Element
Cold 

Shielding
Cold 
Mass

Warm 
Mass

Cold 
Shielding

Cold 
Mass

Warm 
Mass

C4 0.017

Q4 0.12

Q5 1.01

Q6 0.22

Q7A 0.12

Q7B 1.59

Statistical uncertainty for the matching quadrupoles: 1-3%

All values in kW
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Collision Debris Power
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4

FCC Week 2018
(Last Day Summary)

Ç Dipole cooling: 0.5 kW x 6 dipoles = 3kW

Ç Need of ~4x dipole cooling for the cooling of Q1 shielding -> 13kW

Ç Active cross section (beam screen cooling channels) => 2 x 4 x 16.6=132.8 mm2

V Cylindrical capillary equivalent diameter => 15mm
V 0.8mm pipe wall thickness
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