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The extraction beam line Today
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2°order beam envelope

Xi= +/-3 mm θi= +/- 16 mrad (+/- 1°)

Yi= +/-2 mm φi= +/- 30 mrad (+/- 2°) 

∆P/P= +/- 1%

Radial

envelope

axial

envelope



Present Beam Line

2°order beam envelope

Xi= +/-3 mm θi= +/- 3 mrad

Yi= +/-2 mm φi= +/- 7.5 mrad

∆P/P= +/- 0.5%

New Beam Line

2°order beam envelope

Xi= +/-3 mm θi= +/- 16 mrad (+/- 1°)

Yi= +/-2 mm φi= +/- 30 mrad (+/- 2°)

∆P/P= +/- 1%    

Expected acceptance increase 
5x4x2  àààà 40 times



The blue line shows the 

position shift for particles 

with a momentum 

difference of 1%!

At this position it is 

possible to insert 

selection slits to stop 

these particles

2°order beam envelope

Xi= +/-3 mm θi= +/- 16 mrad (+/- 1°)

Yi= +/-2 mm φi= +/- 30 mrad (+/- 2°)

∆P/P= +/- 1%

9 mm

13 mm



2°order beam envelope

Xi= +/-1 mm θi= +/- 16 mrad (+/- 1°)

Yi= +/-2 mm φi= +/- 30 mrad (+/- 2°)

∆P/P= +/- 1%

The blue line shows the 

position shift for a 

particle with a 

momentuum difference

of 1%!

At this position it is

possible to insert

selection slits to stop 

these particles

5.6 mm

13 mm



First order

2°order



245Increasing factor

1 %2x30=60 ππππ3x16=48 ππππNew FRIBs line

0.5 %2 x 7.5=15 π3x3= 9πExisting line

Momentum 

Acceptance ∆P/P

Acceptance

(y,y’) [mm.mrad]

Acceptance

(x,x’) [mm.mrad]

Acceptance in the transverse space and in momentum for the 

existing and future FRIBs line

Acceptance in the transverse space for the transport lines to the 

old and new experimental rooms 

120.7 %2x20=40 π3x10=30 πFRIBs+20° line

Gain 

9.5 

0.8 %5 x 4=20 π10x4= 40 πNew beam lines

Chimera, Magnex

60% 

à 40%

0.5 %3 x 3=9 π3x3= 9πOld beam lines

Medea, Ciclope, 0°

total 40!



245Increasing factor

1 %1x30=30 ππππ1x16=16 ππππNew FRIBs line

0.5 %2 x 7.5=15 π3x3= 9πExisting line

Momentum 

Acceptance ∆P/P

Acceptance

(y,y’) [mm.mrad]

Acceptance

(x,x’) [mm.mrad]

Acceptance in the transverse space and in momentum for the 

existing and future FRIBs line

Acceptance in the transverse space for the transport lines to the 

old and new experimental rooms.  Rough evaluations!!!

280.7 %

Gain 1.4

2x20=40 π
Gain 4

3x10=30 π
Gain 5

FRIBs+20° line

Gain 

30

0.9 % 

Gain 1.8 

5 x 5=25 π
Gain 3.33

4.5x4= 18 π
Gain 5

New beam lines

Chimera, Magnex

total 40!
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Beam spot at production 

target: φ=2 mm, X’=±10 
mrad, Y’=±25 mrad, 

∆P/P=±1 %

Beam spot size at beam

line end x=y = ±12.5 mm

Gain 21

Beam Line 20°

45° 45°

SW



Change in the 20°beam Line: shift of the first quads 

doublet + insertion of an additional quads doublet

Beam spot at production 

target: φ=2 mm, X’=±16 
mrad, Y’=±30 mrad, 

∆P/P=±1 %

Beam spot size at beam

line end 

x= ± 5 mm;
y = ±8.2 mm

Gain 40

Beam Line 20°

45° 45°

SW
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Matching point

FRIBS CHIMERA



Linea FRIBS + transfer to CHIMERA, 1°order x=±3 mm, X’=±5.3 mrad, εx=16 mm

Y =±5 mm Y’=±6 mrad, εy=30 mm.mrad

∆P/P=±0.9 %

45° 45°

SW 22.5°

Linea FRIBS + transfer to CHIMERA, 2°order
x=±4.5 mm, X’=±6.6 mrad, εx=30 mm

Y =±6 mm Y’=±7.1 mrad, εy=42 mm

∆P/P=±0.9 %

45° 45°

SW

22.5°



CHIMERA Acceptance: 

x=±3 mm, X’=±5.7 mrad, εx=17 mm.mrad

Y =±5 mm Y’=±6 mrad, εy=30 mm.mrad

∆P/P=±0.9 %

Beam spot size at beam line end 

x= y = ±8.6 mm
Gain 36

22.5°

10° 20°

30° 30°



FRIBS emittance: 

x=±4.44 mm, X’=±6.7 mrad, εx=29.7 mm.mrad (17)

Y =±6.32 mm Y’=±6.88 mrad, εy=43.48 mm.mrad (30)

∆P/P=±0.9 %

Beam spot size at beam line end 

x= y = ±12.2 mm
Gain expected 14

22.5°

10° 20°

30° 30°



Beam spot at production target: φ=2 mmBeam Line 20°

Beam spot at production target: φ=4 mmBeam Line 20°









Flange CF-100

Bersaglio
RotanteScintillatore

rimovibile

Finestra ottica
per telecamera

Collimatore con 

φφφφ=5 

Collimatore con

φφφφ=3 mm



Actuator for 

Collimator φφφφ=5 mm

Motor for

Multiple targets

Pneumatic actuator for

Cooled & Mobile Target

Actuator for

Collimator φφφφ=3 mm

Window for 
beam Viewer

Faraday cup
port

Vacuum pump
port





Beam Axis

Collimator φφφφ=5 mm
Position in

Multiple targets

Cooled & Mobile Target

Collimator φφφφ=3 mm
Position out


