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7.1.2

Compact-LEBT
The Compact-LEBT is the dedicated Uranium ion source branch for the UNILAC High Current Injector (HSI), to provide for intense Uranium ion beams.  
Compact LEBT-Parameters
	Energy
	2.2 keV/u

	Maximum design current
	>55 mA tot., 35 mA U4+

	Current at SIS18-injection 
	15 mA U28+

	Uranium ions per pulse (100 µs)
	3.2·1011

	Beam pulse length
	100 µs (15 mA)

	Repetition rate
	≤ 2.7 Hz

	Beam emittance (transv., tot., norm.) 
	≤ 1 mm mrad (35 mA U4+)

	Overall length
	≈ 9.7 m


7.1.2.1

System Design

7.1.2.1.1
General Layout
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 General layout of the Compact-LEBT.

7.1.2.2

Magnets

7.1.2.2.2   Steerer Magnets 
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of magnets
	
	4

	Normal or super conducting
	
	nc

	Max. field * Eff. Length 
	Tm
	0.0064 tbd

	Effective length, L 
	m
	0.3386 tbd

	Aperture radius
	mm
	80

	Max. ramp rate
	T/s
	dc / 1.26

	
	
	

	Usable horizontal aperture
	mm
	(80

	Usable vertical aperture
	mm
	(80

	Integrated random field error (BL/BL 
	
	 < 0.02

	Overall length
	m
	0.280 tbd

	Overall width 
	m
	0.290 tbd

	Overall height
	m
	0.290 tbd

	Iron/copper weight
	kg
	42/12 tbd

	Overall weight
	t
	54 tbd

	
	
	

	Number of turns
	
	2*16 tbd

	Current at max field
	A
	200 tbd

	Inductance per magnet
	mH
	tbd

	Resistance per magnet
	(
	tbd

	Power consumption
	kW
	tbd

	
	
	

	Coil copper cross section
	mm ( mm
	38,52 tbd

	Cooling channel diameter.
	mm
	3.5 tbd

	
	
	

	Cooling water flow rate
	l/min
	0.38 tbd

	Cooling water temp. rise
	K
	12.3 tbd

	Cooling water pressure drop
	bar
	0.5 tbd


7.1.2.2.3 Quadrupole Magnets Type QQ1 (QQold)
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of magnets
	
	4

	Normal or super conducting
	
	nc

	Max. gradient 
	T/m
	14

	Min. gradient
	T/m
	0.14

	Effective length, L 
	m
	0.153 / 0.225

	Aperture radius
	mm
	50

	Max. ramp rate
	T/ms
	933.3

	
	
	

	Usable horizontal aperture
	mm
	(50

	Usable vertical aperture
	mm
	(50

	
	
	

	Overall length
	m
	1.104

	Overall width 
	m
	1

	Overall height
	m
	1

	Iron/copper weight
	kg
	tbd

	Overall weight
	t
	1

	
	
	

	Number of turns per pole
	
	

	Current at max field
	A
	400

	Inductance per magnet
	mH
	

	Resistance per magnet
	(
	

	Power consumption
	kW
	

	
	
	

	Coil copper cross section
	mm ( mm
	

	Cooling channel diameter.
	mm
	

	
	
	

	Cooling water flow rate
	l/min
	12

	Cooling water temp. rise
	K
	

	Cooling water pressure drop
	bar
	


7.1.2.2.3 Quadrupole Magnets Type QT1 (QTnew)
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of magnets
	
	3

	Normal or super conducting
	
	nc

	Max. gradient 
	T/m
	6 tbd

	Min. gradient
	T/m
	0.06 tbd

	Effective length, L 
	m
	0.13/0.27

	Aperture radius
	mm
	50

	Max. ramp rate
	T/ms
	dc

	
	
	

	Usable horizontal aperture
	mm
	(50

	Usable vertical aperture
	mm
	(50

	
	
	

	Overall length
	m
	0.854

	Overall width 
	m
	0.350

	Overall height
	m
	0.350

	Iron/copper weight
	kg
	tbd

	Overall weight
	t
	tbd

	
	
	

	Number of turns per pole
	
	tbd

	Current at max field
	A
	150

	Inductance per magnet
	mH
	tbd

	Resistance per magnet
	(
	tbd

	Power consumption
	kW
	tbd

	
	
	

	Coil copper cross section
	mm ( mm
	tbd

	Cooling channel diameter.
	mm
	tbd

	
	
	

	Cooling water flow rate
	l/min
	tbd

	Cooling water temp. rise
	K
	tbd

	Cooling water pressure drop
	bar
	tbd


7.1.2.2.3 Quadrupole Magnets Type QQ2 (QQnew)
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of magnets
	
	4

	Normal or super conducting
	
	nc

	Max. gradient 
	T/m
	14

	Min. gradient
	T/m
	0.14

	Effective length, L 
	m
	0.150/0.270

	Aperture radius
	mm
	75

	Max. ramp rate
	T/ms
	933.3

	
	
	

	Usable horizontal aperture
	mm
	(75

	Usable vertical aperture
	mm
	(75

	Integrated random field error (GL/GL 
	
	 < 0.025

	
	
	

	Overall length
	m
	1.332

	Overall width 
	m
	1.2

	Overall height
	m
	1.2

	Iron/copper weight
	kg
	

	Overall weight
	t
	3.6

	
	
	

	Number of turns per pole
	
	

	Current at max field
	A
	1080

	Inductance per magnet
	mH
	15/25

	Resistance per magnet
	(
	0.061/0.0726

	Power consumption
	kW
	

	
	
	

	Coil copper cross section
	mm ( mm
	

	Cooling channel diameter.
	mm
	

	
	
	

	Cooling water flow rate
	l/min
	22/24

	Cooling water temp. rise
	K
	

	Cooling water pressure drop
	bar
	6


7.1.2.2.4 Dipole Magnets (Switching Magnet)
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of magnets
	
	1

	Design
	
	tbd

	Type
	
	tbd

	Normal or super conducting
	
	nc

	Max. field 
	T
	0.2

	Min. field
	T
	0.0

	Effective length, L 
	m
	0.440 (beam)

	Bending angle 
	deg 
	12.5

	Bending radius
	m
	2.030

	Entrance/Exit edge angle
	deg
	tbd

	Pole gap hight
	mm
	80-100 tbd

	Max. ramp rate
	T/s
	13.3

	
	
	

	Usable horizontal aperture
	mm
	(50 tbd

	Usable vertical aperture
	mm
	(35 tbd

	Integrated random field error (BL/BL 
	
	0.002 

	
	
	

	Overall length
	m
	0.8 tbd

	Overall width 
	m
	0.6 tbd

	Overall height
	m
	0.5 tbd

	Iron/copper weight
	kg
	tbd

	Overall weight
	t
	tbd

	
	
	

	Number of turns per pole
	
	tbd

	Current at max field
	A
	tbd

	Inductance per magnet
	H
	tbd

	Resistance per magnet
	(
	tbd

	Power consumption
	kW
	tbd

	
	
	

	Coil copper cross section
	mm ( mm
	tbd

	Cooling channel diameter.
	mm
	tbd

	
	
	

	Cooling water flow rate
	l/min
	tbd

	Cooling water temp. rise
	K
	tbd

	Cooling water pressure drop
	bar
	tbd


7.1.2.3

Power Converters
7.1.2.3.2    Steerer Magnet Power Converter
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of power supplies
	
	4

	Number of magnets in series
	
	1

	Rated current
	A
	200

	Max. current rate
	A/s
	tbd

	Max. relative deviation (ripple)
	
	tbd

	Rise time
	ms
	15

	Flat top time
	s
	20

	Max. driving voltage 
	V
	tbd

	Max. active power 
	kW
	tbd

	Max. apparent power 
	kVA
	tbd


7.1.2.3.3    Quadrupole Magnet Power Converter for QTnew 

	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of power supplies
	
	3

	Number of magnets in series
	
	1

	Rated current
	A
	tbd

	Max. current rate
	A/s
	tbd

	Max. relative deviation (ripple)
	
	tbd

	Rise time
	ms
	dc

	Flat top time
	s
	(0.020)

	Repetition rate
	Hz
	(2.7)

	Max. driving voltage 
	V
	tbd

	Max. active power 
	kW
	tbd

	Eff. apparent power 
	kVA
	tbd


7.1.2.3.3    Quadrupole Magnet Power Converter for QQnew
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of power supplies
	
	4

	Number of magnets in series
	
	1

	Rated current
	A
	1080

	Max. current rate
	A/s
	47000

	Max. relative deviation (ripple)
	
	tbd

	Rise time
	ms
	15

	Flat top time
	s
	0.020

	Repetition rate
	Hz
	50

	Max. driving voltage 
	V
	1000 tbd

	Max. active power 
	kW
	tbd

	Eff. apparent power 
	kVA
	tbd


7.1.2.3.4  Dipole Magnet Power Converter for Switching Magnet
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of power supplies
	
	1

	Number of magnets in series
	
	1

	Rated current
	A
	tbd

	Max. current rate
	A/s
	tbd

	Max. relative deviation (ripple)
	
	tbd

	Rise time
	ms
	15

	Flat top time
	s
	0.020

	Repetition rate
	Hz
	50

	Max. driving voltage 
	V
	tbd

	Max. active power 
	kW
	tbd

	Eff. apparent power 
	kVA
	tbd


7.1.2.6 Beam Diagnostics
7.1.2.6.1 Faraday Cups 
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	1

	Aperture radius
	mm
	80 tbd

	Length w/o chamber
	mm
	150

	Diameter of flange
	mm
	CF 150

	Number of pneumatic drives
	
	1

	Radius of Cup active area
	mm
	

	High voltage
	kV
	1

	Induction by permanent magnets
	mT
	


7.1.2.6.2 ACT Beam Transformers
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	3

	Aperture radius of chamber
	mm
	57.5

	Radius of clearance 
	mm
	

	Length w/o chamber
	mm
	60

	Number of ranges for electronics
	
	

	Full scale  
	mA
	50/100 tbd

	Current resolution
	mA
	0.5/1 (=1% FS) tbd

	Droop
	% for 100 μs
	< 0.2 tbd

	Interlock generation source
	
	yes

	Reaction time interlock generation
	µs
	tbd


7.1.2.6.3.1 Profile Wire Grids  
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Aperture radius
	mm
	47

	Length w/o chamber
	mm
	150

	Diameter of flange
	mm
	CF 200

	Number of pneumatic drives
	
	1

	Detection area
	mm2
	94 x 94

	Wires per plane
	
	47

	Wire spacing
	mm
	2

	Wire thickness
	mm
	0.1

	Number of ranges for electronics
	
	

	I/U conversion
	 μA/V
	

	Alternative: I/f conversion
	
	


7.1.2.6.3.2 Emittance Wire Grids DTL 
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Aperture radius
	mm
	25.6

	Length w/o chamber
	mm
	150

	Number of stepping motor devices
	
	2

	Detection area
	mm2
	51.2 x 51.2

	Wires per plane
	
	64

	Wire spacing
	mm
	0.8

	Wire thickness
	mm
	0.1

	Number of ranges for electronics
	
	

	I/U conversion
	 μA/V
	


7.1.2.6.7.1 Emittance Slit 
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Aperture radius
	mm
	40

	Length w/o chamber
	mm
	150

	Number of stepping motor devices
	
	2

	Stroke
	mm
	40 tbd

	Slit width
	mm
	0.1 - 40

	Accuracy
	mm
	0.1


7.1.2.6.8. Iris 
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	1

	Aperture radius
	mm
	100

	Length w/o chamber
	mm
	200

	Diameter of flange
	mm
	CF 150

	Number of stepping motor devices
	
	tbd

	Stroke
	mm
	tbd

	Slit width
	mm
	10 - 150

	Accuracy
	mm
	1


7.1.2.7 Vacuum
7.1.2.7.1 Turbo Pump 
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Pumping speed
	l/min
	tbd

	Oil free
	
	yes

	Flange diameter
	mm
	tbd


7.1.2.7.2 Ion Pump
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Pumping speed
	l/min
	tbd

	Voltage
	kV
	tbd

	Flange diameter
	mm
	tbd


7.1.2.7.3 Sector Valve 

	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Type
	
	tbd

	Flange
	
	CF150


7.1.2.7.5 Pressure Measurement Unit
	Physical parameters fixed

	Design/engineering fixed

	Integration/DMU check done

	Procurement start

	Procurement time


	Number of devices
	
	2

	Range
	mbar
	tbd

	Type
	
	tbd

	Flange diameter
	mm
	tbd



