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Frankfurt Neutron-Source at the Stern-Gerlach-Zentrum
(FRANZ)

150 kV Terminal

Solenoid

175MHz-RFQ

E = 1.7MeV

Cavity
 
f  = 175MHz
E < 0.5MeV

Buncher-System

Chopper
f = 5- 10MHz

Dipole-Magnet
B = 1.5 T

7Li-Target

4π -BaF2 - Kalorimeter

Protons
∆T = 40ns 
rep.rate = 250kHz
E = 120keV
I = max. 200mA

Neutrons 
(at the sample)
∆T = 1ns
rep.rate = 250kHz
E < 500keV
Flux ~ 4 *107 /(cm2s)

Detector Investigations

~10m



Frankfurt Neutron-Source at the Stern-Gerlach-Zentrum
(FRANZ)

High Intensity

Pulse Structure

New measurement range
 with more accuracy

Buncher-
System



Frankfurt Neutron-Source at the Stern-Gerlach-Zentrum
(FRANZ)

175MHz-RFQ

∼4µs

∼50ns

∼100ns

rep.rate = 250kHz

E ~ 1.0MeV

~ 2 MeV Proton-Bunches
Pulse Structure
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Applications

Astrophysical
Experiments

(FZK)

Detector
Development

(IKF)

Transmutation
Development Materials 

Research



Concept of the Mobley-Buncher
R.C. Mobley: Phys. Rev. 88(2), 360-361 (1951)
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xy-Profile of the Dipole Magnet:



Lx/[m]

Ly/[m]

2MeV (Protons)  <=>  b=0.065
L=1.00 m 
R=mp *v / (e *B)
R=0.90 m   <=>  B=0.22 T 

xy-Profile of the Dipole Magnet(1):



Ly/[m]

Lx/[m]

2MeV (Protons)  <=>  b=0.065
L=1.00 m
R=mp *v / (e *B)
R=0.13 m   <=>  B=1.50 T 

xy-Profile of the Dipole Magnet(2):
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fchopper~ 5MHz

bunch Ei => ai



Condition for a i   => a i+1 :

∣s i−s i±1∣≡ s

 s=
v p

f RFQ
= 0.065⋅c

175⋅106 [m ]= 0.111[m ]



4 =107 [deg ]

 Lx , min
i ,i1 =0.080 [m]

Pmin
i , i1= 0.076[m ]

Two selected Settings(1):

1,7 =50.7 [deg ]

c , max =
1
4
1,7 = 12.7[deg ]



Two selected Settings(2):
4 =81[deg ]

 Lx , min
i ,i1 =0.069 [m]

Pmin
i , i1= 0.066[m ]

1,7 = 24.3[deg ]

c , max =
1
4
1,7 = 6.1[deg ]
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„Linearity“ of a  :
 ≡4

=> {1 , 2 , 3 ,5 ,6 ,7 }

=> i , i1≡∣i−i1∣

=> ≡ 1
6∑i=1
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i ,i1

≡ 1
6−1 ∑i=1

6

i , i1−2
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Constraint / to do

●space charge, beam dynamics => max. drift

●linearity of Da + max. E-Field => max. bending angle

●shunt impedance + skin-effekt => geometry of the chopper


