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ABSTRACT

Cherenkov radiation in nuclear reactor has been studied. A gamma ray move

toward heavy metal generates a pair of electron-positron called pair production.

Considering only the electron that move through a bulk of water (cooling media), it

makes electrie dipole when the electron approaches and disappear when the electron

passed, its cause of dipole radiation. But in this case, speed of light from radiation is

lower than speed of electron from a pair production process, so the shock wave effect

occurs like the case of sound wave in air. On the other way, the C programming has

been written to show that even the energy of gamma ray increases, the Cherenkov

angle converges to the angle 39.7 degree.

Keywords :  Cherenkov radiation , nuclear reactor
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4.1 11Jsun53 Simulation

TurboC for Wing - TUHIN.exe
TurboC 7 by Akki Setup
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4.2 el sunsu Uaingmseiditsunel

#include<stdio.h>

#include<conio.h>

#include<math.h>

void main () {

clrser();

double E, nn, v, air, e, y, nair, Vp, ccc, Ve, RR, AA, TT, zeta, B, EE, ASD, D ;
nair = 1.000293 ;

air = 298925574 ;

printf{"###### Calculating The Cherenkov Effect Caused by Electron ####An\n");
printf("Enter Value of Refractive Index in dieelctric medium \n ");
scanf("%If",&nn);

Vp=air*(nair/nn);

printf{" The Phase Velocity of Light in Dieelctric Medium is %lIf m/s \n ",Vp);
printf{"equal to %If ¢ \n",ccc=Vp/air);

printf{"Enter Value of Incident Photon in MeV \n");

printf("### This Value Must Be Greater Than 1.021997855 Million Electron Volts ##An");

printf{"### For Threshold Energy in Pair Production Process ##An");



scanf("%lIf",&E);

y = E/1.021997855;

printf(" The Relativistic Factor = %If \n ",y);

RR = l/powl(y,2);

AA =1-RR;

printf{("The Velocity of Electron = %I \n",Ve = air*sqrt(AA));

TT = Ve - (air*cce);

printf{("Velocity Of Electron Are Exceed The Phase Velocity Of Light In Dielectric Medium Are \n %If m/s
\n", TT);

B = Ve/air;

EE = nn*B;

ASD = 1/EE;

printf("The Cherenkov Radiation Angle is %If Radian \n ",zeta = acos(ASD));
D = (180*zeta)-90;

printf{("Or %If Degree \n ",D);

getch();

}
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#include<stdio.h>

#include<conio.h>

#include<math.h>

finclude<float.h>

void main () {

clrser();

double E, y, V, T,Tf. Tstep,T0 ;

int i,n;

print{{"#HEHHHH##H Calculated The Stopping Potential For Emerging Electron
MR\ );

printf("Enter a Final Value of Incident Photon In Million Electron Volts\n");
scanf{"%lf",&T1);

printf{"Enter a Step Value of Incident Photon In Million Electron Volts\n");
scanf("%If",&Tstep);

printf"  Energy  Factor  Stopping Potential \n");
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printf{" )
T0O = 1.021997855;

n=(Tf- TO)/Tstep + 1;

for(i = 0; i<n; i++) {

T=(TO-Hi*Tstep));

if(T<2)

y = T/T0;

else

y =T/TO;

V = TO*(y-1)*1000000;

printf(" %I MeV %I %If Volis \n", T,y V);
3

getch();

}

d  ar v v w d o
4.2.2 ﬂﬂiﬂ“ﬂﬁ Tl’ﬁﬂ‘ljillﬂ'iﬂ ﬂ1ﬂ31uﬂ1~3ﬁﬂﬁﬂq¢]ﬂ~1

ner\MYDOCU- T\project\CODE- 2Z\WPROJECT 3. EXE
RURBHBIRNY Calculated The pping Potentia e g Electron BHHBIHREHNS

En » a Final Yalue of Incident Photon In Million Electron Uolts
.

i Step Ualue of Incident Photon Tn Million Electyon Uolts
S

Facto ) o

2
1.
1
1
1.
)
LS
1
1
1=




asinaddeuazotauanuz

5.1 Usingmsaidisunel

@ A W T

demartivnmludinansdauiiny aativniiinu
= @ o a o oA Y 3 = o ) A g
NIZAVNTINUVDI TWnaunIAnnTENUAZN? IA1doou1ng lnaReIssALNa I UTuAY
Y a g o Ta oA A o S 1A P ' Y]
1.022 1udianasou 1ran 92 lufa Fsuaowiilosmnnasiiuaail iisanenazis e 14
ad - = ' g ¥ 1A w v
slanaseulaNuEIgIn AN adavesaslui dszuu07s ¢ ualloszaundsay

3 aa d o A= 1) d o
maﬂﬂmugwu ﬂzuamﬂmﬂummumwmwmumaungmmmaﬂmqmuwmm"lﬂ

o A

a d ’_3’_ =] 1A
w5 eddThiuseug Wunsieues Gonndsuaen

5.2 MANNANANATYALT

Soacwd 3° a v

Lﬁ@i:ﬁuwéﬁﬂmmmiwmauﬁrﬁ’wnwmﬂimmwiumzﬂ'mmmwu [@NUDY 1INTLAY

o 2 a g o o o @ $
WaUiEuAn>.022 dmBmnaseu Tran) vesh lidedldndeandnd 1A lun1svgads

Y 1 1
=

ad Aa o o 1 3 2 o Ya o ° =1 a gy A
@Laﬂﬂﬁﬂuquﬂ\jqqu%ﬁuﬂﬂum1\1@’\3 ‘N%Wﬂ‘ﬂmﬂﬂﬂi?Ju%’lu’JUUﬂﬂ?Juﬂ“mmﬁ]u%ﬁqmud

= 1 ' 1 w e V=i i X A e 3 A 4 < ¥
13NN ﬂ']ﬂ'l'l?Jﬂ'N’F’fﬂEJﬂEgﬂEN Mﬂ?gﬁ]ﬂliﬂﬂ“’] uaz Llu'ﬂuﬂﬂﬁ]uﬂﬂﬂ%&”dﬁ]uﬁ@ﬂ‘"}L‘Ll‘l«lﬂ"l‘hl

U

[l
= o

4 Y [ { T & 3y a
Tmmﬁaizﬂ‘uwmd‘luﬂuaﬂﬂﬂ@uﬁmﬂniaﬂ'Lluwumzm MﬂWQ&%ummmmimnﬂ

Usingmsnidsunenla

T 4

5.3 MUIUVDIDIANATOUTUNAY

g ) 9 @ 2 g 21 1 = 9| =% =
VUAUANWLUVNUDITITLULNUN mxﬂuﬂammmaﬂ"lvl%hﬂmwm

5.4 sTaUNaINUVeINnau

o

T 1o a g dAa X ' ' Ya o A a
vl“ﬂwﬁﬂﬂﬁnu’Juﬂlﬂﬂﬁiauﬂlﬂﬂﬁlu Lm%ﬁﬂNﬂHLﬂﬂmﬁuﬂaﬂ LN@NS%@’IU@;Q
3 91 e 7 y 4 X o o o a2
I,Lﬁgﬁlﬂ\flﬁlﬁlfﬂ']ﬂ']']uﬂ'wﬁﬂﬂﬂq@]ﬂﬁ ﬂt_jﬂﬂlummmuwaw‘luﬂmﬂﬁ ﬂ@ﬂgﬁqujﬁﬂﬁﬁ!@‘l

adnasowo 1314




24

o =

5.5 aHyinludnas anudavlavesnas taz ywveadisuney

o

= [ [~ @ o a3 @ g’z = = Y gn’ &
ﬁlfu“r‘rﬂmqluﬂ?ﬂmwmﬂummwuﬂ ﬂ’nlJL'i’JLLﬁﬂumﬂaNuuﬂ UATANIN ﬂﬂumﬂﬂ

v

=1 o 1 = ) A A A ()
0.75¢ uazziiudammuasyugegavesdisunen TasiAuezisuiiyu o s feluifad

1 X X 4 l 3
Liuﬂﬂﬂ lm&ﬁﬂ’il&uﬂ’mﬁ]ugﬂ‘uu&@ﬂ‘] ﬂu"lﬂﬁﬁmiqquﬂfm 1uu1ﬁﬂ ‘ﬂ‘i%iﬂu 39.7 DI




=
NI NG

https://en.wikipedia.org/wiki/Cherenkov_radiation
https://en.wikipedia.org/wiki/Frank%Tamm_formula
http://ie.Ibl.gov/decay.html

http://encyclopedia2.thefreedictionary.com/Cherenkov+Radiation
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