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Angular correlation of y-rays
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Angular correlation of y-rays is a
property of the nuclear decay:

COINCIDENCE

lll¥

The distance from the centre to the curve
gives the probability of emission of y, in
that direction




Perturbed angular correlation of y-rays:
The influence of extra-nuclear fields
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Planning the Experiments

Reduce the time for preparation to max. 1 half-life of the isotope of interest
Reproduce and Verify the Compounds (XRPD, microanalysis etc.)

Preparation of our Compounds (zhour):
*Batch precipitation
*Collection on a glass funnel
*Washing
*Drying under dynamic vacuum

Time-scale for the Experiment

10min 30min Smin 2-3hours
. Adjusting
Coo.hng Preparation The Collecting Data
period
Instrument
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Intensity [arb. units]
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Tetraphenylarsonium|bis(iso-maleonitriledithiolato)lead(1I)]
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DFT calculations utilizing the ADF-package

PwI1 V., [V, | V.. [

SZ -1.48E+00  1.47E+00  1.47E+00 9.92E-01
DZ -1.55E+00  1.53E+00  1.53E+00 9.76E-01
TZP -1.61E+00  1.35E+00  1.35E+00 6.73E-01
TZ2P -1.74E+00  1.38E+00  1.38E+00 5.88E-01
QZAP -2.48E+00  1.99E+00  1.99E+00 6.03E-01
PwIl Vv, [V, | V.. [

SZ 1.20E+00  -1.02E+00  -1.81E-01 6.99E-01
DZ 1.20E+00  -1.02E+00  -1.81E-01 6.99E-01
TZP 9.98E-01 -8.47E-01  -1.51E-01 6.97E-01
TZ2P 1.02E+00  -9.46E-01  -7.58E-02 8.52E-01
QZ4P -1.50E+00  1.44E+00 6.33E-02 9.16E-01
pw91/TZ2P |V, [V, [V, [ 1

As(Ph)4 -1.06133 0.94528 0.116055 7.81E-01

v, v, | V. [n
Experimental 1.56 - - 9.65E-01
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Combination of PAC, NMR, and QM:
Exchanging water molecule on ns timescale
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Matzapetakis et al. J. Am. Chem. Soc., 2002, 124:8024
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Combination of PAC, NMR, and QM:
Exchanging water molecule on ns timescale
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A Case Study:
Designed Two- and Three-Stranded Coiled Coils

Q Increase in pH Q

5 _— ]

A “Hg\S “Hg,‘s B
19949 NMR: -844 ppm 19%Hg NMR: -844 ppm
1¥9My g PAC: 1q = 1.539(10)  "¥Myg PAC: vg = 1.529(8}

n=0.11(3) 7= 0.13(3)

of |
o R)
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g Increase in pH f
pH=65 H* O pH =86
19944 NMR: -908 ppm 199y NMR: -185 ppm
199Myg PAC: v = 1.558(7)  '®™Hg PAC: v = 1.164(5)
n=0.231) i =0.25(2)

Scheme 2. Species present at different peptide/Hg" ratios and pH values.
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Future Work

* Additionel Coordination Compound
« 19Hg-NMR studies

« Extract parameters and expand the Angular Overlap Model for
PAC
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