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This study investigates the effects of gamma irradiation on the insulation of a coaxial cable used for radio-frequency (RF) signal
transmission. The cable sample was exposed to gamma radiation at room temperature up to a total absorbed dose of 600 kGy.
Frequency Domain Reflectometry (FDR) was employed to assess irradiation-induced changes in the electrical and dielectric
properties of the coaxial cable insulation. Gamma radiation can induce several degradation mechanisms in the polymeric
insulation, including polymer chain scission, free-radical formation, cross-linking, and oxidation . These radiation-induced
processes may change the insulation's dielectric properties and increase dielectric losses, potentially affecting the coaxial cable's
RF transmission performance

ACKNOWLEDGMENTS 
This work was supported from the project “National Platform for Semiconductor Technologies” Contract no. G 2024-85828/390008/27.11.2024, SMIS Code 351364, funded by the 

European Regional Development Fund under the Operational Program for Smart Growth, Digitization and Financial Instruments (POCIDIF), Priority 4—Development of Strategic 
Technologies for Europe—STEP.

Upgraded NanoVNA
-H Plus 2.7GHz VNA

Antenna Analyzer 
50K-2.7GHz .

Measurement configuration

S11S21

Irradiation machine 
(Ob-Servo Sanguis, 

Hungary) with a
60Co source

RG 59B/U Cable 

1-Conductor :Copper.

2-Primaey insulation –
PE.

3- Shielding: Copper 
wire braid

4- Outer sheath: PVC

Measurement results: S11 Return Loss, S21 Insertion Loss, Quality Factor for non-irradiated  cable RG59B/U

Measurement results: S11 Return Loss, S21 Insertion Loss, Quality Factor for irradiated  cable RG59B/U (600 kGy).

Conclusions
This study focused on a non-destructive technique for determining the aging level of coaxial cable insulation subjected to gamma radiation.
Analysis of the experimental FDR measurement results reveals changes attributable to the alteration of the polyethylene's dielectric
properties, increased electrical losses, and a shift in the characteristic impedance of the RG59B/U cable following gamma irradiation at 600
kGy—all of which result in the degradation of its electromagnetic properties.


