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ABSTRACT

Development and operation of * Hobo Central,”
an integrated management system for real-time
operating room information

Michiyoshi Sanuki', Hideaki Watanabe?,
Soichiro Uno®

In conventional operating rooms, patient vital
signs, surgical progress, and video data are managed
by individual devices and systems, making it diffi-
cult for medical staff to have a comprehensive view
of the situation. To solve these problems, we have
developed "Hobo Central,” operating room infor-
mation integration management system, which in-
tegrates various real-time data into a single screen.
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This system integrates data from patient vital
signs monitors, OR camera systems, and surgical
information systems through a web-based interface.
Vital waveforms are acquired with minimal latency
(approximately 0.2 seconds) and displayed at 60
frames per second (hence the name "Hobo” Cen-
tral). OR camera images (1920 x 1080, 6 fps)
and OR schedule information (updated every minute
from the hospital system) are also integrated. Au-
thenticated users can access the system server from
any device (PC, tablet, smartphone) on the hospital
network.

”Hobo Central”
facility’s operating rooms, allowing staff to mon-

has been implemented in our

itor all critical information simultaneously. This
has improved situational awareness and communica-

tion among the surgical team members. According
to staff feedback, the system has reduced cognitive
load and shortened response time to intraoperative
events.

”"Hobo Central” is an integrated real-time display
system for the operating room environment that im-
proves patient safety and operational efficiency. The
system is undergoing continuously improved based
on user feedback, and we plan to continue to make
improvements and add features.

1. Department of Anesthesiology, Critical care and
Pain Medicine, NHO Kure Medical Center and
Chugoku Cancer Center

2. Hiroya Corporation

8. Digital Corporation
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ABSTRACT

What is heart failure?
Hirotoshi Yokoyama

In the field of cardiology, heart failure is currently
the most controversial topic. This is because there
are a large number of patients who are hospitalized
and treated, only to be readmitted to the hospital af-
ter discharge due to recurrence of symptoms. In the
process of repeated hospitalization, discharge, and
re-hospitalization, symptoms gradually worsen and
eventually take an unfortunate turn. Humans have a
life expectancy, but heart failure appears to get pro-
gressively worse for no apparent reason. Difficulty
in treatment is a hallmark of heart failure. Since the
heart is considered to be a mechanical pump, heart
failure is considered to be a failure of the mechani-
cal pump function. The guidelines list a variety of
causes, but the emphasis is on ways to restore the
heart’s mechanical pumping function.

The heart is not a mechanical pump, and the beat-
ing of blood from the heart must be considered a
”nonlinear wave transfer of matter” resulting from
the passive propagation of pressure waves created

in the left ventricle. Heart failure is not caused by
ataxia of the mechanical pumping action, but is pro-
portionally more likely to be caused by ataxia of the
process of propagation of the pressure waves created
in the left ventricle. Maintaining normal vascular
elasticity of the aortic wall makes the treatment of
heart failure quite difficult. Unless we consider that
the heart has a beating mechanism other than a me-
chanical pump that moves the blood, it is impossi-
ble to explain why an organ weighing 200-300g can
continue to work without a break in the ejection
of blood from the heart. The heart only produces
pressure waves inside the left ventricle, and then the
pressure waves only propagate peripherally to pas-
sively move blood inside the vessel wall. The heart
is not working particularly hard to push blood out
of the left ventricle. Otherwise, how could the heart
contract 100,000 times a day? We must look at heart
failure from a different perspective.

Key words[ Heart failure, Mechanical pump, Non-
linear wave transfer of matter

Department of Anesthesiology,
NHO Kanazawa Medical Center O
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ABSTRACT

Cytokine analysis in bronchial epithelial lining
fluid in patients with COVID-19 hypoxemic respi-
ratory failure: Python & R programming statistical
Severe symptoms of COVID-19, such as
acute hypoxemic respiratory failure (AHRF) and cy-

analysis.

tokine release syndrome, often lead to multi-organ
failure and death. Initial research focused on the
analysis of blood factors. However, recent studies
have revealed that the immune response within the
lungs of COVID-19 patients presents a distinct lo-
cal profile significantly different from the immune
response observed in their blood.?This?suggests a
more complex and intricate immune mechanism at
play within the lungs, which is critical for the ef-
A study in-
volving 27 patients who required mechanical ven-
tilation for COVID-19-associated AHRF examined

lung inflammation using bronchoscopic microsam-

ficacy of therapeutic interventions.

pling. This method concurrently collected epithelial
lining fluid (ELF) and blood, and a multiplex bead
array’was used?to measure 25 types of inflamma-
tory cytokines in both ELF and plasma. The cy-
tokine data set was analyzed using R and Python for
correlation and principal component analysis. The
results and graphs of cytokine concentrations in ELF
and plasma, as well as the R and Python program-
ming code for the analyses, were reported in the
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study.
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O00O0oOpOdO0O0OOODOOGOSO3000U0ODOOOOOODOOUDO(6+843)/3=5.70000
gooosbbbo0oobbooobDbbilw 1000000000 DODOO0OOODODDODOODODOOOODODODOO
goooooooooogoo
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gboooobooboboooobooboboo sooboboboooooobooboobooboo
oooo oOoo0 30ooooooOoOoOoOoOoOoO0OoOooUoooooooDooOoOOCoOooOoD Cco
ooboooboobooobooobobooobboobooooooooooobooobooooboooboOoon
oooooooogon
goooGwoboooooooooooooooo

FIILOYZX L [REAAHT B
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Xg = BAVRAIPLER
Xg = P—F~NIPZLHE
While {r < max DR, #YiEL] do
for BROEFEET S MMILT do
rl & 12 2504 LIZ¥HR1E
ER(7) ZAVT, BEOBERI—JIUMOMEBEEEH
a, A, CEEH
TARTOREI—V o rOBECERBEHRE TS
Xy Xg. X5 ZEHTS.
t=t+1

X ZRUEETS.

4. Processing 0 0 0 0O Grey Wolf Optimizer [0 0 [

00D GWOOODODOOOOO Processing0 000000 OOOProcessing0 0000000 Java
000000000000 I/o00000000UioUi0oU0o0o0dJaval000OO0OOOOO
000000000000 000 Wolf0ODO DO WolfComparator D00 00O0GWODOOODOO
0egwoKPF()OODOOOOO gwo KPF()OOOODOODODOO fitnessD 0000 vind_gwo()O 0
0 vindgwo() 0000000 O00D IMFOOOOOOOOOOOO0O0O000O ent_double(double(]
data) 00000 Ofitness 00 vind gwo() DODGWO OO UOUOOO KOOO PFOOOOO VMD
0ooooobooob0 IMFOOODODOODODODODOOODOOoOOoooobooooboobooooo
O0000000000000000 gwo KPF()OOUDOOOOOOODOODODOUOODOOOO
oboobooooobobobobobooobobobOobobooobooboboboboobooooo

0000000000000 0000000a 00000 (000KODOPFO)000000O (O
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02 0000000 (VMD)OOOOODOUOOOOOODOO (GWO)OOOoOooooo

1) 0000000000000

® Processing Code 1

[ [ *FFA A A A A A A A KA KA KA KA AR KA KA KA KA KA K
//0000

int T1 = 1024; //128Hz, 80 0= 102400000
oo

signal = new double [T1]; O //102400000
ooo0o0OwOooooooooo

// GWO SETTING

int num\_particles = 20; 0//00000000
0oag

int max\_iter = 20; 00O0//00000000
ooooooa

int seed = 1;

float minxl = 2; 00000// KOOOOO
float maxxl = 6; 00000// KOOOOO
float minx2 1;,00000// pFO0OOO0O
float maxx2 = 500; O0O// PFOOOODO

/[ R rkokok ok ok ok kK ok ok ok ok ok koK ok ok ok ok ok kK ok ok ok ok ok ok Kok ok ok ok ok ok
//Java 00 0000OO0O0OODO

import com.github.psambit9791.jdsp.transform

.Hilbert;

import java.util.Map.Entry;
import java.util.Comparator;
import java.util.Arrays;

import java.util.List;

import java.util.ArrayList;
import java.util.Collections;
import java.util.Random;

import java.util.x*;

import java.io.FileOutputStream;
import java.io.PrintStream;
import java.io.ByteArrayOutputStream;

//Apache commons math 300000000000
goood

import org.apache.commons.math3.transform
.FastFourierTransformer;

import org.apache.commons.math3.complex
.Complex;

import org.apache.commons.math3.transform
.TransformType;

import org.apache.commons.math3.stat.Frequency;



import org.apache.commons.math3.transform
.DftNormalization;

int T1 = 1024; //000000000 (OOO0Q
128Hz, 8 0=1,0240000)

//000000

public static final Complex ZERO = new
Complex (0, 0);

public static final Complex ONE = new
Complex(1, 0);

public static final Complex TWO = new
Complex(2, 0);

public static final Complex HALF = new
Complex (0.5, 0);

//000wolf(DODO)DOODODOOOO (@O)Ood
Wolf[] wolf;

Wolf alpha\_wolf;

Wolf beta\_wolf;

Wolf delta\_wolf;

2) 0000wt 00000000000 O0000O
000 WolfComparator O OO0

® Processing Code 2
class Wolf {
g//k000oog
float minx1;
float maxx1;
g//prFO0000DO0O
float minx2;
float maxx2;
int seed;
O//k00pFOO0O0O0O0OOOOOO
int positionil;
int position2;
double fitness;
0//00
float rnd;

//Constructor

Wolf (double[] \_signal, float \_minx1,
float \_maxxl, float \_minx2,

float \_maxx2, int \_seed) {
//\_signal 00000

signal = \_signal;
minxl = \_minx1;
maxxl = \_maxxl;
minx2 = \_minx2;
maxx2 = \_maxx2;
seed = \_seed;

goboooooooooooboooobood

void init(double[] \_signal, float \_minx1,
float \_maxx1l, float \_minx2, float \_maxx2,
int seed) {

Random rnd;

int positioni;

int position2;

double fitness;

this.positionl = 4;

this.position2 = 2000;

//0000000000000D00O00O0d

this.positionl = (int(random(minxl, maxx1)));

this.position2 = (int(random(minx2, maxx2)));

oo
//000000000000000
this.fitness = vmd\_gwo(this.positioni,
this.position2, signal);
println("wolf no=: =", wolf\_no);
println("self.positionl =", this.positionl);
println("self.position2 =", this.position2);
wolf\_no += 1;

}

public double getFitness() {
return this.fitness;

}

public int getPosition1() {
return this.positionil;

}

public int getPosition2() {
return this.position2;

}

public void inputPositioni(int \_positionl) {
this.positionl = \_positioni;

}

public void inputPosition2(int \_position2) {
this.position2 = \_position2;

}

public void inputFitness(double \_fitness) {
this.fitness = \_fitness;

}

}

//00000000000000O0 OOO00ooo
oOohoooboooooooboooo
class WolfComparator implements Comparator<Wolf> {
@0verride
public int compare(Wolf pl, Wolf p2) {
if ((pl.getFitness() - p2.getFitness()) == 0.0)
return O;
if (pl.getFitness() > p2.getFitness())
return 1;
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else if (pl.getFitness() < p2.getFitness()) max\_iter, num\_particles, minxl, maxxl, minx2,

return -1;
return O;

}
}

3) boooobooobooooooo
® Processing Code 3
void setup(){

wolf\_no
oo
//0000000 population ArrayList 0000
//0

0;

ArrayList<Wolf> population = new
ArrayList<Wolf>();
wolf = new Wolf [num\_particles];

//00000 num\_particles =20 00
for (int i=0; i < num\_particles; i++) {
wolf[i] new Wolf(signal, minxl, maxxl,
minx2, maxx2, seed);

}

//0000000 (xOOPFO)DOODOOOOOOO
//000
for (int i=0; i < num\_particles; i++) {
wolf[i].init(signal, minx1l, maxxl, minx2,
maxx2, i);
}
//0000000 population D00 0000000
for (int i=0; i < num\_particles; i++) {
population.add(wolf[i]);
}

//0000000000 (kOOPFO)OOO

for (int i=0; i < num\_particles; i++) {
println("K-position-pro[", i, "] =",
((Wolf)population.get(i)).getPosition1());

}

for (int i=0; i < num\_particles; i++) {
println("PF-position-pro[", i, "] =",
((Wolf)population.get(i)) .getPosition2());

}

for (int i=0; i < num\_particles; i++) {
println("KPF-fitness-pro[", i, "] =",
((Wolf)population.get(i)).getFitness());

}

//gwo\_KPFOOOOOOOODOOOODOO gwoO
//00000000
best\_position

gwo\_KPF (population, signal,

—63—

maxx2) ;

}

/0000000000000 XOOPFO) OO
//0
jo =L IGAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAD K
println("GWO completed.");
println("Best solution found:");
println("best K=:", best\_position[0]);
println("best PF=:", best\_position[1]);
joabAAE . IGAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAD K

4) GWo 0O gwo\_KPF() 000

® Processing Code 4

int[] gwo\_KPF(ArrayList<Wolf>\_population,
double [] \_signal, int \_max\_iter, int \_n,
float \_minx1l, float \_maxxl, float \_minx2,
float \_maxx2) {

//\_signal 00000

Random rnd = new Random(O0);

//0 00000000006 00000D0DO

0 Wolf alpha\_wolf, beta\_wolf, delta\_wolf;
alpha\_wolf = (Wolf)\_population.get(0);
beta\_wolf = (Wolf)\_population.get(1);
delta\_wolf (Wolf)\_population.get(2);

int X1 =
int X2
int X3
int Xnew 0;

int [] best\_position;

s

o oo

Collections.sort(\_population,
new WolfComparator());

// gwo 0000000000000
int Iter 0;
while (Iter < \_max\_iter) {
if (alpha\_wolf.getPositionl1() > 1) {
// after every 10 iterations
if (Iter \% 10 == 0 \&\& Iter > 0) {
println("Iter
" + alpha\_wolf.getFitness());

}
// linearly decreased from 2 to O
float a = 2 * (1 - float(Iter) /\_max\_iter);

// updating each population member with
// the help of best three members
for (dnt i = 0; i < \_n; i++) {

int Xnew\_old =

" + Iter + " best fitness
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((Wolf)\_population.get(i)).positionl; //0 000000000000 O0O0OOOOOOO

int Ynew\_old =

((Wolf)\_population.get(i)).position2;

float A1, A2, A3;

Al = a * (2 * rnd.nextFloat() - 1);
A2 = a * (2 * rnd.nextFloat() - 1);
A3 a * (2 * rnd.nextFloat() - 1);
float B1, B2, B3;

Bl = a * (2 * rnd.nextFloat() - 1);
B2 = a * (2 * rnd.nextFloat() - 1);
B3 a * (2 * rnd.nextFloat() - 1);
float C1, C2, C3;

Cl = 2 * rnd.nextFloat();

C2 = 2 * rnd.nextFloat();

C3 = 2 * rnd.nextFloat();

float D1, D2, D3;

D1 = 2 * rnd.nextFloat();

D2 = 2 * rnd.nextFloat();

D3 2 * rnd.nextFloat();

X1=int (alpha\_wolf.positionl-
Alxabs(Clxalpha\_wolf.positionl-

((Wolf)\_population.get(0)) .positionl));

X2=int (beta\_wolf.positionl-
A2xabs (C2xbeta\_wolf.positionl-

((Wolf)\_population.get (1)) .positionl));

X3=int (delta\_wolf.positionl-
A3*abs (C3xdelta\_wolf.positionl-

//00000

if (fnew < ((Wolf)\_population.get(i))

.getFitness()) {
((Wolf)\_population.get(i))
.inputPositionl (Xnew) ;
((Wolf)\_population.get(i))
.inputPosition2(Ynew) ;
((Wolf)\_population.get(i))
.inputFitness(fnew) ;

}

}
}

/0000000000 WolfComparator 000
//000000000000
Collections.sort(\_population,
new WolfComparator());

/00000000 (@OBOGHYOOOODOOO
//0000ooo

alpha\_wolf = (Wolf)\_population.get(0);

beta\_wolf = (Wolf)\_population.get(1);
delta\_wolf = (Wolf)\_population.get(2);
Iter++;

println("Iter=:", Iter);

}

((Wolf)\_population.get(2)) .positionl));}

Xnew += X1 + X2 + X3;
Yi=int (alpha\_wolf.position2-
Bi*abs(D1*alpha\_wolf.position2-

//a 00000000000 (RkOOPFO)OOO
//00000000000

((Wolf)\_population.get(0)) .position2)); int optimized\_K = alpha\_wolf.getPosition1();

Y2=int (beta\_wolf.position2-
B2*abs (D2*beta\_wolf.position2-

int optimized\_PF = alpha\_wolf.getPosition2();

((Wolf)\_population.get(1)).position2)); println("optimized\_alpha-K=:",

Y3=int (delta\_wolf.position2-
B3*abs (D3*delta\_wolf.position2-

alpha\_wolf.getPosition1());
println("optimized\_alpha-PF=:",

((Wolf)\_population.get(2)) .position2)); alpha\_wolf.getPosition2());

Ynew += Y1 + Y2 + Y3;

//0000003000000000000000

//00

0000 Xnew =int(Xnew/3.0);

Ynew =int(Ynew/3.0);
if (Xnew>=\_minx1l \&\&
Xnew<=\_maxx1l \&\&
Ynew>=\_minx2 \&\&
Ynew<=\_maxx2) {

//VMDOODODOO0O (D0D0OO0OooooOo)yooo
double fnew = vmd\_gwo(Xnew, Ynew,
\_signal);

(/00000000 (@@OOooobooboaoyooa

//000000 ROOPFO)HOOOOO
int[] position\_2D = {optimized\_K, optimized\_PF};
return position\_2D;

}

5) woOoOoooOO (ooooopoog)oooo
oo
® Processing Code 5
double vmd\_gwo(int \_positionl, int \_position2,
double[] \_signal) {
//\_signal 00O OO0
x\_env\_double = new double[\_position1] [T1];
entropy = new float [\_positionl];
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entropy\_double = new double [\_positioni]; hilb[j].getAmplitudeEnvelope();
p = new double[T1]; for (int i=0; i < T1; i++) {
pli]l = x\_env\_double[j] [i]/array
// alpha x10; \_sum\_double(x\_env\_double[j]);
Complex position\_alpha = }
new Complex(\_position2 * 10, 0); entropy\_double[j] = ent\_double(p);
}
0//00000K, PFOOVWDOOO double entropy\_max = max(entropy\_double);
vmd\_3 = new Vmd(\_signal, position\_alpha,
tau, \_positionl, DC, init, tol, N); O//IMFO0000000000D00D00DO0000
u\_t3 = vmd\_3.vmd(\_signal); return entropy\_max;
}
g//wo 000000 iMFfsO0000000O0O00
oooo //00000000000000O0
0O for (dint k = 0; k < T1; k++) { double ent\_double(double[] data) {
x\_env\_double[\_positionl-1][k] = 0.0D; double ent = 0.0D;
} for (int i=0; i< data.length; i++) {
for (int j = 0; j<\_positionl; j++) { ent += datal[il* (Math.loglO(datalil)
entropy[j] = 0.0; /Math.log10(2));
}
for (int j = 0; j < \_positionl; j++) { return -Math.abs(ent);
hilb[j] = new Hilbert(u\_t3[jl); }

hilb[j] .hilbertTransform() ;
x\_env\_double[j] =

5. o

gooogoooooooocovMbOODOOOOOOOOUOOODODODOODOOOO KOO PF
OO00D000 Grey Wolf Optimizer D0 00000000000 OOO0COO Grey Wolf Optimizer
00000000000 Processing0 000000 JawvaDOOOOODOODOOOOOOOODOO Grey
Wolf Optimizer 0000000000000 O0O0O0O0OO0 KOO PFOOOOO VMDOODO
OO0 IMFOOOOOODOOOOODODODOO0O000O000O0O00000000000000 2000
0O (@000 KOO PFDO)ODODOODODOOODOOOODOOOODODOOODOOOODOOOOOOOOO
OKOpPFOOOOOOOODOOOOOOOOOOOOOOOOOoOoooGwoooOOOOOOD
0000000U000oooooKOOOD 2000000000 oooooooooooo
OO0 IMF200000000000000DOO000DOOOGWODOOOOO VMDOOOOOOO
oo00o0o0ooo0ooO0ooooOooooopooooooooooOoOoOooOoOooooOoDOoOoOoo
O0000000D0O0O0O0O000000D00 Grey Wolf Optimizere OOO0O0O0O00O0DDOOOOO
OO0O0000ooOOo0oOo00ooOoOO0o0O00oooooOoOvMD O Grey Wolf Optimizer 0 0 O
oooooooooooopooOooooooooooOovMbOOODODOOOOOODDODOOOO
gooooooooooooooooOoOooooooooooooooOooooooooooOoo
oooo
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Abstract

Variational mode decomposition analysis of electroencephalograms during general
anesthesia: determining hyperparameters using Grey Wolf Optimizer

Teiji Sawa!, Kosuke Kushimoto?, Shoko Kitaguchi®, Tomomi Yamada?, Mao Kinoshita?, Yurie
Obata*, Koichi Akiyama®, Kunihiko Kooguchi®

1) University Hospital, Kyoto Prefectural University of Medicine

2) Division of Intensive Care Unit, University Hospital, Kyoto Prefectural University of Medicine

)
)
3) Department of Anesthesiology, Kyoto Prefectural University of Medicine
4) Department of Anesthesia, Yodogawa Christian Hospital

)

5) Department of Anesthesiology, School of Medicine, Kindai University

The mode decomposition method for electroencephalograms (EEGs) during general anesthesia is
an attractive approach for extracting the frequency characteristics of EEGs. It effectively captures
the time-varying frequency characteristics of EEGs related to the depth of anesthesia. Among
them, Variational Mode Decomposition (VMD) uses mathematical optimization techniques to de-
compose brainwaves into intrinsic mode functions of natural numbers with specific, narrow band-
widths. However, this analysis requires the determination of hyperparameters such as the number
of decompositions (K) and the penalty factor (PF) in advance. Therefore, this study attempted to
determine the necessary K and PF hyperparameters for EEG VMD using the Grey Wolf Optimizer
(GWO). As an optimization metric, the envelope function of the IMF decomposed by the VMD
method was calculated, and its envelope entropy was used as the fitness function. When adapted to

the electroencephalogram (EEG) recordings during total intravenous anesthesia with propofol, the
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unit of EEG analysis, the GWO algorithm, demonstrated early convergence, although the values
of K and PF vary with each epoch. The value of K was set at 2, which allowed the capture of
enhanced o waves observed during general anesthesia in IMF-2. This study suggests that using
GWO to explore the optimization of VMD hyperparameters can build a robust analytical model

for investigating the frequency characteristics of EEGs under general anesthesia.
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ABSTRACT

Electrons must be surrounded by layers that slow
down the time velocity toward the electrons
Hirotoshi Yokoyama

Both light and electrons are nonlinear waves, and
because they are nonlinear waves, they are always
simultaneously particles and waves. The electron
must be considered to be surrounded by a time layer
that slows down gradually toward the electron. In
order to explain the photoelectric effect, there must
be a layer around the electron that slows down grad-
ually toward the electron. There may be a problem
in the concept of quantum mechanics that needs to
be corrected. In quantum mechanics, Heisenberg’s
uncertainty principle exists. This principle states
that the position and momentum of an electron in
an atomic nucleus cannot be measured simultane-
ously. This also applies to physical explanations for
the existence of electrons, since the geometric pic-
ture of electrons orbiting the nucleus is rejected and
they are essentially cloud-like.
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If there is a layer around the electron that slows
down in time toward the electron, the measure-
ment of the electron’s position becomes more dif-
ficult. This is because light approaching the elec-
tron approaches the electron in a bending man-
ner, whereas light once taken up by the electron is
emitted straight from the electron when it is emit-
ted. This is because if light were used to locate
the electrons, it would incorrectly capture the posi-
tion of the electrons if it were thought that the light
would enter the electrons straight on and be emit-
ted straight from them. In this case, the velocity
of the electrons would also be misidentified, so that
the exact position and the exact momentum of the
electrons cannot be measured . If light were to be
incident on the electron from three different angles
and from three different directions, three different
positions of the electron would be calculated for each

light. What is considered an electron cloud in quan-
tum mechanics refers to the layer of time slowing
down around the electron, and the electron is not
a stochastic entity, but must be considered a phys-
ical reality whose position and orbital path can be
determined with certainty. It is only considered dif-
ficult to measure its exact position. There are some
curious principles in quantum mechanics, but they
are a kind of misunderstanding of the physical in-
terpretation. Physics is not inherently probabilistic;
it is a deterministic entity. We must quickly for-
get about the Copenhagen School and restore the
law of causality, which is a fundamental principle of
physics.

Keywords Electrons, Photoelectric effect

Department of Anesthesiology, NHO Kanazawa
Medical Center, Hirotoshi Yokoyama
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ABSTRACT

What is an electric charge?
Hirotoshi Yokoyama

There are three problems with quantum mechan-
ics: 1) it is difficult to explain why matter is si-
multaneously wave and particle, 2) there are major
problems with quantum electromagnetic mechanics,
and 3) there are too many types of elementary parti-
cles. Among these, quantum electrodynamics seems
to be the most difficult to understand. The fact that
electrons have a negative charge and protons have a
positive charge, and the physical mechanism of ac-
tion in which positive and negative charges are at-
tracted to each other but repelled by the same kind
of charge is unknown. Alternatively, the explanation
of quantum electrodynamics is insufficient. Even in
the 21st century, it has not been possible to explain



the physical phenomenon of electric charge in terms
of geometry by replacing it with a simpler physical
object. The concept of charge is the devil’s gateway
in modern physics. However, we would like to ex-
amine whether it is possible to explain the question
of what is electric charge in a physically simple and
geometrical way.

Electrons and protons move away from each other
in different layers of time. This is probably the cause
of the repulsion in electric charge. In other words,
the layers of time distributed around electrons and
protons are the cause of charge, and we can think of
the repulsion between electrons as the layers of time
slowing down trying to keep each other apart, and
the repulsion between protons as the layers of time
speeding up trying to keep each other apart. In the
case of electrons and protons, we must consider that
the layer in which time slows down gradually and

oooooooog?

the layer in which time speeds up gradually attract
each other in an attempt to merge.

With all due respect to the genius Dirac, we must
consider that quantum electrodynamics, which is re-
garded as the highest wisdom of mankind, is proba-
bly wrong, and the renormalization theory that com-
plements it will eventually become unnecessary. In
his later years, Dirac wrote that quantum mechan-
ics would eventually be replaced by Einstein’s deter-
ministic causal physics, so we must eventually forget
about the Copenhagen school of quantum mechan-
ics.

Key Wordsd Electric charge, Quantum electro-

magnetic mechanics, Layers of time
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ABSTRACT

On the geometric structure of nucleus
Hirotoshi Yokoyama

We must assume that only atoms with a rigid nu-
clear structure survived, while maintaining the num-
ber of electrons most important for chemical reac-
We must assume that atoms with unstable
This is the

reason why neutrons were needed in nuclei.

tions.
nuclear structures could not survive.

If nuclei have stable structures, then nuclei are
presumed to have stable regular polyhedral struc-
tures. The question of why regular polyhedrons are
considered to be stable structures is a very impor-
tant one. The stability of a geometric figure often
depends on its symmetry. This is because regu-
lar polyhedrons are considered to have the great-
est number of symmetries among many geometric
figures. However, there are only five types of reg-
ular polyhedrons (tetrahedron, hexahedron, octahe-
dron, dodecahedron, and icosahedron). This issue
will eventually have to be examined more deeply
mathematically. Although only five types of regular
polyhedrons exist, it is presumed that the structure
of miscellaneous nuclei is created using the regular
polyhedrons as the basic structure.

Since helium has two protons and two neutrons, it
is considered to have a tetrahedral nuclear structure.
A regular polyhedron is a stable geometry, and the
fact that it has two electrons is best explained by the
image of two spheres touching each other across the
nuclear structure; the K-shell can contain only two
electrons, because the maximum number of spheres
that can touch at one point is two. The nucleus is
presumed to be a tetrahedron of two protons and
two neutrons, and thus is presumed to have a very
stable atomic structure. Hydrogen gas is cheaper
than helium, but it reacts easily with oxygen and is
explosive. Therefore, helium atoms are presumed to
be more stable than hydrogen atoms.

Key words: Geometric structure of nucleus, Pro-
ton, Neutron, Polyhedron
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