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Danfysik Ion Implanter

Beam line magnet 
selection

Acceleration tube
0 – 160 kV

End stations
Sputter ion source
Gas ion source

(0 – 40 kV)

Mass selection magnet 
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Danfysik Ion Implanter

Ion species Energy
(keV)

Beam on target
(p µA)

H2
+ 80 140

He+ 50
140

40
300

Li+ 30 15

Be+ 60 10

B+ 120 125

C+ 50 25

N+ 80 110

Typical values for Beam line 1

Beam intensities are much higher for Beam line 2

4



Ion Beam Centre

www.surreyibc.ac.uk5

2MV Ion Implanter

Acceleration tube: 0.4 – 2.0 MV

Beam intensity: 1 – 20 µA

1H+  2 MeV
12C2+  4 MeV

Sputter ion source
Oven ion source

Cold penning ion source
Hot penning ion source
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2MV tandem accelerator

Sputter ion source
Gas ion source

Low energy magnet

HV
0.1 – 2.0 MV

Stripper
channel

High energy
magnet

End 
stations

Beam intensity on target:
0.01 – 2 µA

1H+  4 MeV
12C4+  10 MeV

Deuteron and 3He are also available
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Ion beam facilities at the IBC

Facility Energy range
(keV) Ion species available

Beam intensity 
on target

(µA)

Danfysik 2 – 200 10 – 1000

2M Ion Implanter 300 – 4000 1 – 20

2M tandem 
accelerator 150 – (q + 1) × 2000 0.01 – 2
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MICRO-BEAMLINE

HORIZONTAL NANOBEAM

TRANSFER TO VERTICAL BEAMLINE

EXTERNAL BEAMLINE
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Systems of detection

End 
stations

Detectors available:

-PIPS (particles)

-SiLi (X-rays)

-SDD (X-rays)

-HPGe (-rays)

-NaI(Tl) (-rays)

Broad-beam chamber
Angular distribution studies

Fifth line:
To be developed…
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Systems of detection

To be developed…
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2MV tandem accelerator
Energy spread & Vt precision

Energy spread is ~(1 + q) 25 eV
Vt precision setting is better than 0.2 kV
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2MV tandem accelerator
Energy calibration

MICRO-BEAMLINE

HORIZONTAL NANOBEAM

TRANSFER TO VERTICAL BEAMLINE

EXTERNAL BEAMLINE
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32S(p,)34Cl  @  ER = 3379 keV

Model Boltzmann
Equation y = A2 + (A1-A2

)/(1 + exp((x-x0)
/dx))

Reduced Chi-S
qr

10.8276

Adj. R-Square 0.96679
Value Standard Error

Gamma per µC A1 4.17753 0.22872

Gamma per µC A2 14.78658 0.60305

Gamma per µC x0 1670.1933 0.06398

Gamma per µC dx 0.17811 0.05002
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2MV tandem accelerator
Energy calibration

0 500 1000 1500 2000
0
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2000
 

V
t (

kV
)

Vexp (kV)

Equation y = a + b*x

Weight Instrumental

Residual Sum 
of Squares

39.9202

Pearson's r 1
Adj. R-Square 0.99999

Value Standard Erro
D1 Intercept 1.12085 1.00686
D1 Slope 1.00641 0.0017

Calibration uncertainty
< 0.2%

Energy spread
(1 + q) 25 eV

Vt precision better 
than 0.2 kV
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S factor determinations
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Counting rate is 200 times lower

S factor determinations
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Reverse kinematics: 1H(13C,)14N

S factor determinations
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13C beam intensity: 0.2 – 2.5 µA

Acquisition time: 20 min – 50 hours

S factor determinations

Low current 

tandem accelerator 
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S factor determinations
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S factor determinations
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R-matrix traitment
Resonances parameters

Quantum numbers

R
-m

atrix traitm
ent

Extrapolation to lower energies 

(S factor – Gamow window)

S factor determinations
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Nuclear spectroscopy
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Nuclear spectroscopy

Resonances parameters

Quantum numbers
R-matrix
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Nuclear spectroscopy
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Conclusions

Calibration uncertainty  < 0.2%

Energy spread   (1 + q) 25 eV

Vt precision better than 0.2 kV

Instrument of choice for

Cross sections measurement

Nuclear astrophysics

Nuclear spectroscopy

Facility Energy range
(keV) Ion species available Beam intensity on target

(µA)

Danfysik 2 – 200 10 – 1000

2M Ion Implanter 300 – 4000 1 – 20

2M tandem accelerator 150 – (q + 1) × 2000 0.01 – 2

Ion Beam Analysis

(Automated data collection)

R-matrix


