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Data Quality Improvement
Critical value of any experiment:
Optimization of the reation counting rate : N = L d

d
σ
Ω

∆Ω

Luminosity : L = I nt et⋅ arg

ighest Lu osity cm s AMMONIA LiDmin : ≈ ⋅ → →− −1035 2 1 6

      I  = beam current
        = areal target thicknessnt etarg
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New Types of Experiments
e.g. SPIN-PHYSICS in photo-absorption

Test of Bjorken Sum-rule (1966)
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Fundamental to QCD
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⇒  Target Material Research ! ⇒

Test of Gerasimov-Drell-Hearn (GDH Sum-rule (1965/66)

AMMONIA
decisive

• =Q real photons2 0 ( )

• Connects well known static properties of the
nucleon with dynamical ones

• − =

∞

∫ ( )/ /σ σ ω
ω

π α κ
3 2 1 2

0

2
2

2
2

d

m

⇒  Development in Magnet Technology ! (→ talks Ch. Rohlof,
              H. Dutz)

⇒  Deuteron Target polarization (→ talk St. Goertz)

ω  = Photon energy
α  = fine structure constant
κ = anomalous magnetic momnet
m = nucleon mass
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First particle physics experiments
with Ammonia

1982  : NH3: Brookhaven AGS D. Crabb et al.

  
rr
pp elastic scattering

1983  : Bonn-Electron-Synchrotron
ND d pn3 γ ↑→  R. Dostert et al.,

        Proc. 4th Int. Workshop
  (Bad Honnef) p. 13

1985  : Bonn-Electron-Synchrotron
ND ed ed3 →  1. Measurement with a tensor

        polarized deuteron target
  →formfactor of the deuteron

separation of the electric
and the quadrupole
formfactor

W. Meyer et al., NIM A244 (1986) 574

Proc. 3rd workshop
(Brookhaven) p. 488



Conclusions on the 3th Workshop
(Brookhaven)

•  Try low-  and high temperature irradiated material in
the same apparatus

1983 : Bonn – dedicated runs at 1 K and 2.5 T
   high temperature irradiation : 20 MeV electrons

low  temperature irradiation : 1.5 GeV electrons
K.H. Althoff et al., Proc. 4th Workshop (Bad Honnef) p. 23

NH3



ND3



Polarization mechanisms in AMMONIA
•  Polarization of background nuclei
•  14N: Spin 1  → quadrupole moment

→ wide NMR signals
→ problems for NMR detection

solved: Ch. Dulya, PhD thesis
 St. Goertz, W. Meyer, G. Reicherz
   Prog. Part. Nucl. Phys. 49 (2002) p. 464

•  15N: Spin 1/2 → easier NMR detection

14NH3; 15NH3 : EST established by Bonn-Liverpool
activities
R. Dostert et al., Proc 4th workshop (Bad Honnef) p. 33
G.R. Court et al., Proc 4th workshop (Bad Honnef) p. 53

  



14ND3; 15ND3 : EST between D and 14N
  EST between D and P (1 % P unsubstituted)

     





Radicals in high-temperature
irradiated AMMONIA

Questions: Polarization mechanisms in deuterated Ammonia ?
High-temp. irradiated material : Differential solid state
effect ?
W. Meyer et al. NIM 227 (1984) 35

Low temp. irradiated material ?

Needed: In situ EPR
→ High field EPR (→ J. Heckmann)
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DNP in High-Hydrogen Glasses
1980-84 D. Hill and M. Krumpolc

Proc. 3nd workshop (Brookhaven) p. 479
Proc. 4th workshop (Bad Honnef) p. 94
Proc. 4th workshop (Bad Honnef) p. 84

Concentration on glasses based on amines and ammonia
1. high hydrogen content → 16.0 – 18.6 ωt %
2. polar solvents facilitates Cr(V) solubility
→ 2 families of glasses
1. borane-amine complexes
2. ammonium borohydride

as ‚vitrifying’ additives
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