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Abstract 

In this paper, we present a ultraweak photon emission (UPE) measurement system to identify the biological death 
process. Using medical mouse, the relationship between the photon number of UPE and death process was 
investigated in our research work. The comparison between the normal living state and biological death process 
shows that there was an obvious increasing trend of the ultraweak photon emission number just before biological
objects died. The results suggest that UPE may be used as a method to observe the physiology activities, and also 
identify the process of death and the state of living.
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1. Introduction

All living organisms spontaneously radiate a kind of very weak light photon in the metabolism process 
of the life activities, which scientists call it ultraweak photon emissions of the biological system. The
UPE reflects the comprehensive information of the organisms in different physiological and biochemical 
conditions. And it has inherent contracts with many basic life processes such as biological oxidation 
metabolism, cell division and death, photosynthesis, growth of cancer and controls of growing[1-3]. 
Therefore, the UPE has close contracts with biochemical processes, the physiological and pathological 
conditions inside the living organisms[4,5].

In this paper, we used the single photon counting system to detect the changes of the UPE from the 
sample when it was in the process of death. The normal medical mice was used for our research. The 
experimental results showed that the emitted photon number is lower when the medical was dead than 
that it was alive. When the mouse was just before the death, the emission photon number increased 
obviously comparing it was living. But when the mouse was dead, the photon number is lower than it is 
alive. The rest of the test will analysis and discuss the results of the experiments.

2. Detection System and Conditions
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The detection system of the experiments is illustrated in Figure 1. The setup is composed of a single 
photon detection system and a condenser cavity which are often used in some experiments. The former 
contains photomultiplier tuber (PMT), amplifier, discriminator, data acquisition systems, plotter and so 
on. And the latter condenser cavity used is ellipsoidal cavity, the Cathode of the PMT is in the former 
FPA and the samples to be detected are in the same plane of FPA. The whole experiment is carried out in 
a black room. In order to make 

the small white rats adapt to the experiments, we reform the sample room slightly, and therefore, we 
adopt the chopper and filter instead of using the half ellipsoidal cavity.

The samples of the experiments are supplied by the Experiment Centre of Nanjing Medical University, 
China. They are all male mice and weigh 25 gram. We tie them up tightly with a plastics rope and make 
them die as the suffocation death. In our experiment, we make the mice in a black box for about 10 
minutes before the experiment in order to let them adapt the black box.

Figure 1. Signal Detection System Block Diagram.

3. Results and Discussion

The distribution of the photon number when the medical mouse is alive and dead is discussed. The 
blue line (a) in Fig. 2 shows the distribution of the photon number when the medical mouse is alive, and 
the red line (b) shows the results when mice were dead. The results in the experiments show that the 
photon number that one mouse radiates when it is alive is basically higher than it is dead. When on the 
whole time of the experiments, the photon numbers are 75 10 and 55 10 because when it is alive, all 
organs function well inside the mouse and metabolism work normally. When the mouse has been dead,
breathing stops, and heart stops supplying the blood. Therefore, all organs inside the mouse will gently
die because of hypoxia, and metabolism will also be slower and vanish. The results in the experiment
certify that UPE has many inherent connection with many basic life processes such as oxidative 
metabolism, cell division and cell death.

Figure 2. The distribution and analysis of the photon number which is detected when the small white rats are alive and dead.
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The distribution of the photon numbers when the mouse are alive and in the process of death are also 
discussed. In Figure 3, the distribution of the emission photon number from the mouse is detected in the 
experiment and it is illustrated by line (a) which is similar to line (a) in Figure 2. The experiment detects 
the same sample which is tied up and the rat experience the process of death. Therefore, the distribution 
of the photon during the mouse dying process is illustrated in line (b) in Figure 3. Through comparing the 
results of the experiments of line (a) and line (b) in Figure 3, we can find an abnormal phenomenon that 
the photon number in the mice dying process firstly is higher than the rat is alive. Then the photon 
number that is detected later is generally lower than the rat in a living state.

Figure 3. The distribution and analysis of the photon number which is detected when the white rats are alive and in process of dying.

The abnormal phenomenon in the experiments may be actually the normal phenomenon in the dying 
process of the organisms. Results can be analysed from two aspects: biological and medical science.

1) When the organisms are hard to breathe and are going to die , the system functions inside the 
organisms will exhaust one after another and be in the disordered situation. For example, the decline of 
the respiratory function leads to the hypoxia and the carbon dioxide accumulates a lot inside the 
organisms which can make the hearts supply least and least blood and the blood pressure drop that at the 
same time influence the function of the kidney. At the other hand, every organ in danger send signals to 
brain for help. The brain will cause the kidney to secrete adrenomedullin, the coronary vessels to expand 
and the cardiac muscle to get more blood in order to enhance the functions and high the blood pressure.

2) When the organisms are just before the death because of hypoxia, the respiratory centre will adjust 
the breath and make the organisms breathe quickly in order to temporarily remedy the hypoxia. 
Meanwhile, the adrenocortic secrets a lot of glucocorticoids, which can add the metabolism of nutrients 
that are carbohydrates, fats and proteins, balance the water and electrolyte of the organisms and 
temporarily meet the demands of the energy of every organ. By the emergent mobilization of the brain, 
the medical mouse will temporarily have some abnormal phenomena that the blood pressure become 
higher, glucose is also higher and excretion function is enhanced.

3) Inside the cells of the organisms, there is also a kind of very important things called adenosine 
triphosphate(ATP) that can storage and supply the energy. When the medical mice meet the strong 
stimulation, as in this experiment they can hardly breathe because of hypoxia, ATP changes into 
adenosine diphosphate(ADP) quickly and releases huge energy which gives strong driving force to every 
system and organ in the organisms. At this time, the medical mice show uncommon vigor such as they are 
sober and their feet have strong strength. But at the mean time, their blood pressure is higher and higher, 
glucose is also higher, the kidney function is enhanced and the energy that is released by ATP can only 
last a small time , so the temporary energetic phenomena of the rats before dying can last very short.

4. Conclusion
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The experiment indicates that there is a pattern of the UPE variation during the biological death 
process. Before death the number of photon number is at high level, it is larger than that in the normal 
state. In contrast, after death the photon number is smaller than that in the normal state. Therefore, the 
UPE from organism is relevant to the organic cell activity. The information of basic life process about 
oxidation metabolism, information transmitting, cell division, disease abruptness and grown-up control 
can be observed through the extrinsic detection of the UPE without scathe. Because each organization is 
consist of basic cell units, the UPE can indicate the activity of cells, that is, all kinds of chemical and 
physical reaction inside the cells. Therefore The UPE examination may become a new measure of 
examining the organism’s health and sub-health.
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