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Bonn Polarized Solid Target

„Frozen Spin Mode“

•  Polarization :       DNP at high B-Field  (2.5 T)

•  Measurement :  very low T )50( mK≤

´freeze´ up the spin (>0.4 Tesla)

relaxation time hT 200≈

 New Technology: horizontal cryostat with integrated
        solenoid (holding field)

1.2    Kelvin 
0.42 Tesla
equiv. 780µm Cu (100µm NbTi)
4π detector  sec. particles punch through 

coil

[C.Bradtke et al., NIM A436, 430 (1999)]
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[H.Dutz et al., NIM A356 (1995)111]

Bonn Frozen Spin Target at A2 / MAMI
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3He/4Helium Dilution cryostat [JINR Dubna]
with 4Helium-evaporator as precooler:

T<30mK; Pp=90%; Pd=70%. 

Frozen Spin Target for Crystal Ball @ MAMI



  

Coil production in the
Mechanics workshop



  

  Current leads  (46A): Copper (6mm2)     T=300K  70   K

HTc Supracond.   T= 70K     4   K

NbTi 200µm        T=   4K     1.5K 

Internal 

Holding coil
1.3Kelvin

1 Tesla at 46A

L=136mm, d=48mm, 4 layers

Support Copper-tube d=0.3mm



  

HTc Supraconductor
T= 70K     4   K

http://www.trithor.de
IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY 
15 (2): 2522-2525 Part 3, JUN 2005



  

NbTi 200µm
(T=1.2K)



  

Technical Realisation of a Transverse Magnet
in a longitudinal target
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[E.Dzyubak et al., NIM A 526 (2004) 132-137, OPERA3D calculations]



  



  



  
Epoxy Impregnated, Elasticity  Vibration  Quench?

[talk Ch. Keith EU-Workshop Rech 2005]



  

B=2T



  

NIM A418 (1998) 233

PRL 89 (2002) 212302

(PS185 at LEAR, d=42mm)

B=0.4T



  
Copper support wall thickness 1mm, reduced in central 
region to 300µm. Hole for the primary beam.



  

B=2T

B=2T

e.g. superposition:

d = 66mm

A = 3400mm2

I  = 50A

n = 10000

B=2T

Add reverse
Coils???

Problem: Mechanics

Dipole Moment 
m=nIA=1700Nm/T

Bending Moment

M = m x B = 3400 Nm



  

Estimate: Mechanics

Dipole Moment m=nIA=1700Nm/T

Bending Moment

M  =  m x B  =  3400 Nm

Widerstandsmoment

W =  π d2 s / 4   (thin wall s)

Bending Stress

σmax = M / W = n I  B / s   = 103 / s[mm]

s ~ 5mm

FEM design of  mechanical, thermal and magnetic properties 
+ GEANT necessary



  

PMMA (C5O2H8)n

Plexi glass

ρ=1.19g/cm3

D=20-100µm (~1019cm-2)

f=8%

Cooled by 12µm He-film

NIM A381 (1996) 219



  



  

Problems: 

3. Radiation damage of material and ‚free radicals‘

4. Beam heating 

 (max. electron beam int.~ 100nA with beam 
scanning):



  



  



  



  

Conclusions and outlook


