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1. Research methods 

In the present laboratory measurement, a female participant was tested. Measurements 

were performed using a high-density electroencephalogram (EEG) while the participant was 

seated in an EEG laboratory chair. A 10-minute baseline measurement was taken under 

resting conditions without electromagnetic field exposure. Then, a smartphone (Apple 

iPhone 16 Pro) was applied at a distance of 1.0 cm from the left ear and a 5G mobile phone 

call was tested for 30 minutes. In a second test condition, the Quantum Upgrade® was 

applied to the participant according to the instructions for use during the 30-minute 5G 

mobile phone call. EEG data were assessed by a mobile high density EEG (manufacturer: 

ANT neuro, Enschede, Niederlande) from 256 electrodes applied to the scalp according to 

the international 10/5-System with a sampling rate of 512 Hz. Electrooculographic activity 

(vertical and horizontal eye movements) as well as electromyographic activity (muscular 

potentials) were recorded as control variables from two electrodes with a 512 Hz sampling 

rate. ECG was recorded from seven electrodes with the medilog AR holter (manufacturer: 

Schiller, Austria). EEG-Data were objected to a Fast Fourier Transform (FFT) after the 

removal of electrooculographic and electromyographic artifacts and were subjected to a 

frequency-specific analysis for the EEG-frequency bands theta (3.5-7.9 Hz), alpha (8.0-13.0 

Hz), beta (14.0-30.0 Hz), and gamma (31.0-100.0 Hz). Each frequency band is an indicator 

for distinct psychophysiological states of wakefulness and arousal (e.g. relaxation, 

exhaustion, stress) of the brain. In a further analytical procedure, EEG data were subjected 

to analyses of source localization to determine the origin of the EEG activations in the brain 

that were measured as voltage differences on the surface of the head.  
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2. Results 

2.1 Electroencephalogram 

Results of the EEG measurements are displayed in Fig. 1 and Tab. 1-4. Results of the EEG 

frequency analysis showed increased EEG beta and gamma activity in the frontal, central, 

temporal, parietal, and occipital brain areas as well as in the deeper layers of the brain, 

such as the limbic system during the 5G mobile phone call compared to baseline 

measurement. Specifically, measurements showed increased EEG beta and gamma activity 

in the hypothalamus and the pituitary gland which regulate essential hormal processes of 

the body. Further, EEG analysis showed effects of the 5G phone call on the hippocampus 

which is essential for memory consolidation. Here, theta activity that is the main working 

frequency of the hippocampus was reduced compared to baseline measurement. EEG beta 

and gamma activity are known as a cause for psychological and cellular stress when 

maintained in the brain over longer periods. Further, results demonstrate decreases in EEG 

theta and alpha activity in all tested brain areas during the 5G mobile phone call. EEG theta 

and alpha activity play a crucial role in relaxation, physical and psychological regeneration, 

and sleep architecture as well as regulation of cognitive functions such as memory, 

attention, coordination of actions and motor behavior. 

 

The hypothalamus emittes releasing hormones into the body that affect several hormonal 

cascades such as the hypothalamus hypophysis adrenal axis and further hormonal circuits 

in the body. Recent scientific studies have shown that electromagnetic radiation is a crucial 

risk factor in developing widespread diseases such as depression, burnout symptoms, 

concentration disorders, sleep disorders, hypertension, diabetes, overweight, 

immunological dysfunctions, and cancer. We argue that activation in the EEG beta and 

gamma bands in large parts of the neocortex, the limbic system, hypothalamus, and pineal 

gland from external electromagnetic sources is the key underlying neurophysiological 

mechanism that contributes to the development of these diseases. 

 

When the Quantum Upgrade® was applied EEG beta and gamma activity decreased while 

EEG theta and alpha activity increased compared to the test condition 5G mobile phone call. 

EEG beta and gamma activity as well as theta and alpha activity were maintained at a 

comparable level to the baseline measurement. 

 

Results of the current measurements indicate a protective effect of the Quantum Upgrade® 

when the subject was exposed to mobile phone radiation in the 5G range. 
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Abb. 1. EEG source activations in the baseline measurement (first row), iPhone 16 Pro 5G 
mobile call (second row), and iPhone 16 Pro 5G mobile call with Quantum Upgrade® (third 

row). Red = very strong brain activation, blue = low brain activation. Results show increases 
in EEG beta and gamma activity in the frontal, central, temporal, parietal, and occipital 

brain areas as well as in parts of the limbic system during the 5G mobile phone call. When 
the Quantum Upgrade® was applied EEG beta and gamma activity decreased significantly 

in all tested brain areas. 
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EEG  

Gamma 
Activity 

Limbic 

System 

Frontal 

Areas 

Central 

Areas 

Temporal 

Areas 

Parietal 

Areas 

Occipital 

Areas 

 
Baseline 
Measurement 
 
 

 

0.87 
 

 

2.92 

 

2.04 

 

4.29 

 

2.66 

 

1.73 

 
 
iPhone 16 Pro 
 
 

25.24 34.59 28.11 38.47 28.92 17.28 

 
iPhone 16 Pro +  
Quantum Upgrade® 
 
 

3.06 7.81 8.59 8.86 6.45 4.91 

 

Tab. 1. Average EEG power densities in µV2/Hz in the EEG gamma band (31-100 Hz) during 
the baseline measurement, 5G mobile call, and 5G mobile call plus Quantum Upgrade®. 

Results show increased EEG gamma activity in the frontal, central, temporal, parietal, and 
occipital brain areas as well as in the limbic system during the 5G phone call. EEG gamma 

activities decreased compared to the 5G mobile call test condition when the Quantum 
Upgrade® was applied during the 5G mobile phone call.  
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EEG  

Beta 
Activity 

Limbic 

System 

Frontal 

Areas 

Central 

Areas 

Temporal 

Areas 

Parietal 

Areas 

Occipital 

Areas 

 
Baseline 
Measurement 
 
 

 

2.86 
 

 

3.57 

 

3.12 

 

5.90 

 

5.08 

 

4.14 

 
 
iPhone 16 Pro 
 
 

29.03 38.49 26.51 44.27 31.25 12.36 

 
iPhone 16 Pro +  
Quantum Upgrade® 
 
 

3.41 7.02 8.36 7.64 6.93 5.77 

 
Tab. 2. Average EEG power densities in µV2/Hz in the EEG beta band (14-31 Hz) during the 

baseline measurement, 5G mobile call, and 5G mobile call plus Quantum Upgrade®. Results 

show increased EEG beta activity in the frontal, central, temporal, parietal, and occipital 
brain areas as well as in the limbic system during the 5G phone call. EEG beta activities 

decreased compared to the 5G mobile call test condition when the Quantum Upgrade® was 
applied during the 5G mobile phone call. 
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EEG  

Alpha 
Activity 

Limbic 

System 

Frontal 

Areas 

Central 

Areas 

Temporal 

Areas 

Parietal 

Areas 

Occipital 

Areas 

 
Baseline 
Measurement 
 
 

 

23.47 
 

 

16.15 

 

14.29 

 

11.68 

 

17.85 

 

22.33 

 
 
iPhone 16 Pro 
 
 

4.08 0.93 1.68 0.42 2.96 5.59 

 
iPhone 16 Pro +  
Quantum Upgrade® 
 
 

20.96 14.27 11.73 8.51 14.04 18.17 

 
Tab. 3. Average EEG power densities in µV2/Hz in the EEG alpha band (8-30 Hz) during the 

baseline measurement, 5G mobile call, and 5G mobile call plus Quantum Upgrade®. Results 

show decreased EEG alpha activity in the frontal, central, temporal, parietal, and occipital 
brain areas as well as in the limbic system during the 5G phone call. EEG alpha activities 

increased compared to the 5G mobile call test condition when the Quantum Upgrade® was 
applied during the 5G mobile phone call. 
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EEG  

Theta 
Activity 

Limbic 

System 

Frontal 

Areas 

Central 

Areas 

Temporal 

Areas 

Parietal 

Areas 

Occipital 

Areas 

 
Baseline 
measurement 
 
 

 

25.81 
 

 

11.35 

 

12.47 

 

10.04 

 

8.22 

 

12.68 

 
 
iPhone 16 Pro 
 
 

3.70 0.62 1.08 0.45 1.91 1.43 

 
iPhone 16 Pro +  
Quantum Upgrade® 
 
 

22.43 8.76 10.32 8.68 9.44 10.94 

 
Tab. 4. Average EEG power densities in µV2/Hz in the theta band (3,5-7,9 Hz) during the 

baseline measurement, 5G mobile call, and 5G mobile call plus Quantum Upgrade®. Results 

show decreased EEG theta activity in the frontal, central, temporal, parietal, and occipital 
brain areas as well as in the limbic system during the 5G phone call. EEG theta activities 

increased compared to the 5G mobile call test condition when the Quantum Upgrade® was 
applied during the 5G mobile phone call. 
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2.2 Heart rate variability 
 

Results of the heart rate variability (HRV) measurements are displayed in Tab. 5 and Fig. 6-

12. HRV analysis shows a reduction of the time related parameters SDNN, SDANN, RMSSD, 

pNN50 as well as in the frequency related parameters HF and LF/HF ratio during the 5G 

mobile phone call. These parameters reflect the adaptability and the capability of the 

cardiovascular system to recover under stress, e.g. electromagnetic field exposure by 

mobile phones. When the Quantum Upgrade® was applied the HRV parameters SDNN, 

SDANN, RMSSD, pNN50, HF und LF/HF ratio increased compared to the mobile call test 

condition. The scores of these HRV parameters showed a comparable level to the baseline 

measurement without 5G mobile phone exposure. 
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HRV Baseline measurement iPhone 16 Pro iPhone 16 Pro +  

Quantum Upgrade® 

 

SDNN 

 

88.45 47.12 83.92 

SDANN 

 

74.91 31.66 62.43 

RMSSD 

 

25.18 12.47 22.79 

pNN50 

 

12.31 3.86 10.67 

Mean heart 

rate 

87.2 94.8 87.6 

LF 

 

935.76 1344.81  992.31 

HF 

 

714.42 588.69 895.90 

LF/HF ratio 

 

1.31 2.26 1.11 

 

Tab. 5. Heart rate variability (HRV) parameters (mean scores) in the baseline measurement 
and in the test conditions iPhone 16 Pro, and iPhone 16 Pro plus Quantum Upgrade®. Results 

indicate a clear effect of the 5G mobile phone exposure shown by a decrease of the HRV 
parameters SDNN, SDANN, RMSSD, pNN50, LF, HF und LF/HF ratio. In the test condition 

Quantum Upgrade® the HRV parameters SDNN, SDANN, RMSSD, pNN50, HF and LF/HF ratio 
increased compared to the iPhone 16 Pro test condition. The HRV parameters SDNN, SDANN, 

RMSSD, pNN50, HF and LF/HF are maintained at a comparable level to the baseline 
measurement.  
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Abb. 6: Means of the HRV parameter SDNN (in ms) in the baseline measurement, during 
the 5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show 

a decrease in SDNN compared to baseline during the 5G mobile phone call. When the 
Quantum Upgrade® is applied during the 5G mobile phone call SDNN scores remain at a 

comparable level to the baseline measurement. 

  

0

10

20

30

40

50

60

70

80

90

100

Baseline iPhone 16 Pro iPhone 16 Pro + Quantum
Upgrade®

m
s

SDNN



EEG measurement 
iPhone 16 Pro/Quantum Upgrade® 

 
 

 

 
12 

Consilium Integrative Medizin GmbH ▪ Siemensstraße 17 ▪ DE-65779 Kelkheim  

©
 C

IM
 G

m
b

H
 

in
fo

@
cim

-life.co
m

 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

Abb. 7: Means of the HRV parameter SDANN (in ms) in the baseline measurement, during 
the 5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show 

a decrease in SDANN compared to baseline during the 5G mobile phone call. When the 
Quantum Upgrade® is applied during the 5G mobile phone call SDANN scores remain at a 

comparable level to the baseline measurement. 
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Abb. 8. Means of the HRV parameter RMSSD (in ms) in the baseline measurement, during 
the 5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show 

a decrease in RMSSD compared to baseline during the 5G mobile phone call. When the 
Quantum Upgrade® is applied during the 5G mobile phone call RMSSD scores remain at a 

comparable level to the baseline measurement. 
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Abb. 9. Means of the HRV parameter pNN50 (in %) in the baseline measurement, during 
the 5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show 

a decrease in pNN50 compared to baseline during the 5G mobile phone call. When the 
Quantum Upgrade® is applied during the 5G mobile phone call pNN50 scores remain at a 

comparable level to the baseline measurement. 
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Abb. 10. Means of the HRV parameter LF (in ms2) in the baseline measurement, during the 
5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show an 

increase in LF compared to baseline during the 5G mobile phone call. When the Quantum 
Upgrade® is applied during the 5G mobile phone call SDNN scores remain at a comparable 

level to the baseline measurement. 
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Abb. 11. Means of the HRV parameter HF (in ms2) in the baseline measurement, during the 
5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show a 

decrease in HF compared to baseline during the 5G mobile phone call. When the Quantum 
Upgrade® is applied during the 5G mobile phone call HF scores remain at a comparable 

level to the baseline measurement. 
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Abb. 12. Means of the HRV parameter LF/HF ratio in the baseline measurement, during the 
5G mobile phone call, and 5G mobile phone call plus Quantum Upgrade®. Results show an 

increase in LF/HF ratio compared to baseline during the 5G mobile phone call. When the 
Quantum Upgrade® is applied during the 5G mobile phone call LF/HF scores remain at a 

comparable level to the baseline measurement. 
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