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Abstruk

Fungsi dari batang kendall pada reakior nwkliy rised sultigena adalah membuar stobilisasi dan
mernpoakar dlal pengendali dari regisi-rechsi Berontai mubliv, dengan odumya dampak dari radias
Cerentkov dan fluks neutron termal dalam ruong reaktor. Mengrunakan Model [sing dengan pendebatan
kondisi-kondisi kuantum dan percobaan melalut peralatan Magnelic Stirrer ditentukan turunan material-
materied  dovi SraALOz,. Saloh sarw dari dtiga tpe material itu adalahr SraAlO, . Maveriol ini
mennnfukian kekuatun pada absorbsi Tuks newtron terpad sebesar 21 x 1 F — 1,8 x 10" currieimm, nilai
Konduktivitas Elektrifnpa wdalah 26,62 — 29,98 pada temperasur 8000 — 890° C, sedanghan pada kondivi
Auks newtron termol sebesar 2,0 & 1 curriefmm wilai Konduktivitas Elektriting adalah 29,44 — 37,88
padda standar IAEA. Pada nilal wiedan magnetik sehesar 439 tesla dan ahisorbsi yang ditakukan terhadap
2.4 & 1P currieimm nentron termal, vegduksi struddur kristalnya mencapat 6,88% sampai 10, 35% watuk
fangka waktu 23 tahun pada dova 45,7 megawait dengan mairiks elemen bahan bakar nufliv odgioh OO,
vang makin diperkapa dan Pu,O serfa Thal,

Kata kunci - Madel Ising, kondisi-kondivi Kuantem, Muagnetic Stireer, material Seadf0;

Abstract

The functional of a st purpose research nuclear reactor comtrol rod blade nuclear reacior is
stabifized and controlfing devices for muclear chain reactions, the existing of Cerenkov's radiation impagt
and thermul neutran fhoe in veactar chamber. Using fsing Model with quantum states approaching and
tesping By Magnetic Stirrer equipmerd fad determived the 8r2 AI202-x derivatives materials. (ne of
three types is 5r2 412018, This materiad shown the strength of thernmal newivan fhicc absorbed abowt 2.7 x
107 — 1.8 x 10" curviehmm, the value of Flectrical Conduciivity is 26.62 - 25.98 ar 800 - 890° C
temperature, however at 21 x 100 curriefmm thermal newtron fhue condition is 2044 — 37.88 in TAEA
standard. Al 450 resto magnetic field and 2.8 x 1P currie/mm thermal neutron absorber, the crysialline
structure pecducted to G.88% wil 10.05% for 23 vears period In 437 megawatts with UO; more
enrichment and PuyCr also ThO\, nuclear fuel clement mairix,

Keywards : Ising Model, Oumntum states, Magnetic Stirver, Sry A0, 5 marerial

1. Tntroduction ligure oul and several quanlum states
in reactor chamber (%tuart, Thomas
This research involves a mulit purpose P., 20011,

rescarch nuclear reactor with increasing of its
adjusted power from 30 megawatts {MW) to 50
MW. This process has changed the nuclear fuel
element matrix from UQ: w be UCh tore
enrichment with Pu, and Thy O, boffer element.
This matter could be increasing of thermal
neutron flux up to 2.1 x L0 currie/mm in normal
condition, much more Cerenkoy’s radiation

The shape and dimensions of
control rod blade include 5 meters
length, 0.80 meters diameter and
thicknes s fit on 0.10 meters. Moving
an normally with 76 mm/second
speed and reached above on reactor
vield is 1.6 meters for normal
condition, These values have fixed on
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International Atomic Encrgy Apency {JALA)
regulation (BATAN, 2001).

At present time, the control rod blade
material is Zircalloy-d, und according (o0 IAFA
recommendation, this material have (w change
with the bast substance fitted on 50 MW adjusled
power. The eliminary investigations show that
material has found from Sr; AL, types (Moh
Hardiyvanto, 2001) consists are three {ypes
including Sr; ALO |, Sr; A0, and S ALO,
materials. From basic testing with Magnetic
Stirrer equipment in few conditions ; normal, sub
eritical, critical phase 1 and phase 2 have
eliminary result such as the highesi thermal
neutron flax absorber value could reached by Sr,
AbO, with much more stability in graduation
points. Another thing, when the Ccrenkov’s
radiation shown up, this material expression the
more ordered electron elowds track, then could be
count Lo facing weulrine, P, and anti-neutrino
particles bombarding around the reactor chamber.
Nevertheless, experimentals have shown that
material having the Sr: AlQz, derivatives. This
paper investigates the best of Sk AlLO.,
derivation materialg using simulation of lsing
Model with quantum formulations —states
approaching and for the justification wearing the
several tests in a few specific devices.

Ising Model

The [AEA standard for  software and
programming to mulli purpese nuclear rescarch
reactor  was  written  in Moduls’s  langnage
consists are 4 main  programmes  including
nutnerical processing, begin to  simulation,
advanced simulation  and  cstablishing
caleulations also display. Additional for ihis
software, Ising Model has 38,700 sub-
programmmes consisls of 8,700 formulations and
calcuiations especially in physics, chenistry and
other nuclear reactions. Thereby, includs 10,000
sth-programmes for varivus databases, which is
completed with 15,000 sub-programmes  for
making simulations. After that to work, this
soflware  was  completed with 5000 sub-
programmes  to display  with  inleractive
processing, specific in nuclear chatn reactions at
reactor chamber with all deviees (Durant, W.C.,
2001).

Magnetic Stirver

The equipment has  developed
cspecially for multi purpose nuchear
reaclor. Advanced devices will be
conngcted and integrated with reactor
chamber and shielding of its reactor
and generates with 150 kilowatts
power  non-stop  electrical  force,
commonly by 2.1 grams Thorium-
331, une isotope species from Trans-
Urantum series {Waphmare, Y.R.,
2001y Varions parts  will  be
connected with this equipment test
including premicr propertics such as:

¥  Thermal neutron flux
luminosity between 1.9 x 107
currig/mm  to 2.1 x  10°
currie/mrn with NaySO, liquid
mpderator,
»  Magnetic ficld between 400
tesla up 610 tesla of thermal
ncutront  flux  existence in
reactor chamber when
adjusted power  increasing
around 30 MW,
The magnetic frequency
around 410t MHz until 550
MHz for each chain reaction
based on LI, more
enrichment nuclcar fuel.
#  Existing of v and v particles
gnd  more  muon-hadeon
partich:s  when  Cerenkov's
radiation coming up in reactor
chamber.
The value of temperature
around BOO® - 890° C, when
adjusted power increase to 50
MW,

L

k‘_-v'

This part was connected with
special device, catch-nue power; the
equiprient will be generated ¢lectrical
power amount 70 Kilowatts per hour.

Through by Magnetic Stirrer and
Ising Model will be determined the
derivation of Sr; AlO,, covering are
St’g :"-"1110|_1r| ST; A]gD._g and Srz ,"!'LIQD] 4
types with invelving (he guanium
states.
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Quantum States Approaching

Most [ormulations will be used in this
research  based on  relativistic  quantum
mechanics, Einstein’s condition, and a few
interstellar quantum statistics until the derivation
[rom BCS thcory in super-conductivity state
(Gomiez, J.A., 2001).

Begin from  standard formulation for
relativistic wave length, forward to spectrum of
nuclear analysis up to super-conductivity state
with Fermi, Fermi-Hall conditon (Beiser,
Arthur, 1998). The first of Compton’s wave
Iength in Einstein-Dirac state expressed by;

- 1 2 2
o amp Jl_h_} {h}
c Ay A

1

2h
— ——cosf (1
Considering the total energy in relativistic states
is:
EI:plci‘_ m; C-i {2}

Meanwhile the formulation of Finstein-Dirac
could be written in muon-hadron particle with:

_ &tsing

(3

-

¥ dmecr
In this case, considering that the speed of the
electron is small in comparison il the speed of
neutron particle, the ¢lectric fleld of Flectrical
Conductivity {EC} flowing at Einsiein-
Sommerfeld field im an point 2y with polar
coordinates.,

E‘?T. 2 = e’ _Sinz ¢ {4)
E (478, Y mic's?

n

As the intensity is directly proportional to the
square of the electric field. The total amount of
energy scattered per unit volume of the scattered
per sceond is given by

U = _[I (2 7% sin@ )0 (5)

]

(1) 2 ne'r’
== e
2 (4, Y mPcte?

J]-(l + cos’ )sin #df (6)

n

The first formolation investigated
by Arthure J. Gomiez (Gomiez, J.
Arthur, 2001} shown that the
crvstalling structure will be derived
from BCS theory such as

H1 :ZJI_ ;;TC;:J, (7)

The early equation was given by
Abrikesov, Balsciro and Russel in
matched on superconductivity
crystalline  structure  (Kempster,
M.H.A., 1999} using Fermi’s state
non  reactive  clectron  cloud  and
Fermi-Hall reactive eleciron ¢loud.
The completed equation was given
by.

iy, = ZJ Lﬂ.;-T CJ:'.J _|+

€2, E(ﬂ} c;,] )
P

Consider of quantum relativistic
ficld and existence of Gell-Mann’s
specification particles (Valli, G,
2000) and based on Bose-Einstein
stale, Begin from eleciron potential
encrgy up to Rydberg’s constant,
derived such as:

1 1
K= ©)
Beihn”
-1 met
Viy=——F—7— ¢
) 4 z?;njh' (i

From both Equations (9) and {10}
will be found tatal energy on the n-th
shell  in crystalling  structure
displacement (Chattopadhyay, C..
1998 at semi-relativistic quamtum
condition, is:
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1 1me' [1 1
— =t — (11}
A, Behc|n, owy

Reviewing from a few fornuiations, it is

clear that by measuring o the value of n-th can be
determined

I TR
= (;;_]':Mﬂ_c_}g “2}
8 e

At 2.1 x 10* curriemm thermal neutron flux
abworption tor minimal condition in reactor
chamber, the value of n-th stage begin from { up
2 according the Fermi's interference condition,
expressed

lme*[1 1
E -F, =-TwE )l 13
i nl q Euzh_ 4?‘15 !’?IZ} { )

In this Equation found the value of Rydbery’s
congtant for thermal neutron flux at reactor
chamber, the amount is 1.097373 x 107 m’',
Based on the Rydberp’s constant and wearing the
Compton’s nuclear wave lenglh for thermal
neutron flux scattering in crystalling structure,
Pfund at Princeton University {Vasudeva, DN,
1999) found the new series near in “Doublet-
Natrium™ red-infra closest with derivation of
Drirac’s Mirrar equation such as.

1 me'z’ 1
e, Bkt —
hn

&

Elevy=-

When *2" is value for moment-magnetic spin
of angular eiectron in solid state,

According these equations and  seem  to
reactor chamber flow from nuclear fuel reaction
until shown up the Truns-Uranium serics with
U0, fuel element, then a few device of Magnetic
Stirrer will be recorded a lot of data with many
serial  repeated  reaction.  For  precisely
calculations, many equations will be transferred
in group-theory, one of modern mathematical
tools in quantum-relativistic phenomena,

In this part will be described the changing of
the semi-rclativistic formulation to quantum’™s
group-lheory, developed by Dirac, Gell-Mann,
and other famous physicians (Beiser, Arthur,
1998}, Start at the steady force law in reflativistic
magnetic field up to the connection of phonon-

electron cloud in solid state struciure.
Describing such as:

Hy =S 8.C A lcr CF el
(15

8= gy 2 (G 0 Ciy) (16)

I

Derivation of BCS8's theory
break by  abrikosov-Balseiro-
Russel formulation energy
polential cxpressed as:

Analysis by Vilalli Ginsburg
{larold, Thomas 5., 2001} using with
Superconducting Quantum
Intcrlerence Device (Squil)y shown
that Fermi’s interfercnce displacement
caused by U, nuclear fuel in 400
tesla magnetic (ield reactor chamber.

2. Result and Discussion

Ultimate testing for the three types
malerials in¢luding are Sr; ALO;, |,
Srs ALy 5 and Sr; ALD) s covering
the Cerenkov's radiation impact
exigierice at reactor chamber. This
moment was happened at moderator
pool. so to be reactive with NayS0,
liquid. The element of nuclear fuel
matrix was using UO; with Pu 0 and
Th:O, buffer element could be
inereasing for thermal neurron flux
until 4.7 x 10° currie/mm. Tn this
picture on helow, has shown the
Cerenkov®s radiation was happened at
reactar chamber, when the nuclear
fuei element covered UQ; more
enrichment.

From the picture above, it has
shown the blue color deep at reactor
chamber, if look from reactor's yield
bottorn. M has higgest thermal neutron
flux unti] 53 x 10" currie/mm and
coming up of v,v particles in amount
is 2.6 x 10" mol per 1 activation
reaction. This particles has known as
Dirac’s particle couldn’t shield or
harrier with Pu or Th up to 10" light-
vears thickness.
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Fipore |
Cerenbkov™s oedihion moment at 357 MW with
LICYH: more enrichment (Courlesy and special
pereission of P2ZRM GAS, BATAN. Serpong)

Aller throngh the ullunate test by Cerenkoy's
raciation, the malceial of Sr; ALO, , dervilives
has  lestiad e quantmn nagnelic-spin and
mapnctic-resomanee ot A5 desla magnetic feld
on 457 MW and  dewecting by Flectron
Spactroseon) for Clenieal Adncdisiv b Newtron
fESCA-NY The priore fiom iy tested has
Mgured out below,

Figure 2
nterssetion mwedleculay oF S ALCH, o130 sl
magietiv eld 0 meres of P LN Serpeni)

Looking forwiud dhe pictaee, find oul ghe
nucleus of wrealest mass om S Al
assemble o amabang o cenler of gravity™s miss
surroumding by two mdeestellar mass. Plosted by
Dirac, these tdevsiellar are phonon-eteciron’s
aelive eloud and always pairing lopcther. Te will
be explined hosw the qnantem magnetic-spin
Leep on steady state Toe long penodd as longe as
there isn't loosing mass, howeyver a much hitle
bit value, The value i 2426 < 107 i to
converlod e relativistic-mass wmt by TRose-
Einstein multiplier.

Based on a few Egquations shown
that the post result by Magnclic
Stirrer experimental with magnetic-
spin  frequency at 350 MHz and
rolling shield of 450 tesla magnetic
field, the quantum density from
imactive Fermi-Hall’s paired cloud has
conanccted  with  plane  wave s
homopenous  stale, Figure out by
Rohr-Sommerfeld’s formulation  has
calculated wrote by

oo (17)
My =
Y 2m

4

Comparison by the  wvalue of
Magneton-Bohr’s fonmulation

fa =ehi2m, (18}

There is very tight difference, but
a much little value haz enough to
making Fermi’s effect on intersection
al gl‘z .Alg{jg

The value of nucleus magneton,
tiw, has described by Equation {13)
but in  group-thcery of quantum
ralativistic, far seem nol ta be
complicated, take a look for semi-
relativistic formulation, using

When off [f +1)ﬁ is  quanium

moment magnetic-puclcus as
describing by Finstein and
Sommerleld (Weigner, Karl P, 2002}
took place of the v particle, and
making a guod simplify calculation
for nucleus magneton such as.

f, = —-
Ha 2m

r

(20)

Thercfore nucleus magneton = - —
1836
Fram Bohr’s magneton, it can be
divided of interstellar ensemble for &
fcw  micro-substances.  These  was
exiplained how the thermal neutron for
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450 tesla magnetic Geld could reach the quantum
boundary laver and affecied the Fermi’s effect
increasing so depth in the crystalline structure.

The phenomena about this matter could see
for picture below making by XKaon detector,
which is inlegrated by Gell-Mann speetroscopy
and connesed W Mapnetic Stirrer for reactor
chamber, was adjusting its power,

The: picture has shown one magneton nucleus
and five interstellar consists are  (housands

phanen<lectron’s paired making a harcier for
thermal neutron luminosily and its bombarding,
was riven such as

Figure 3
Fernti’s cifoct on intersection nuleoular of StpAldd, |
in 430 tesla (Conefosy of PHE-BATAN Serpeog)

Remaining ol Anderson's tunnel fields has
found the fMuxoid awd based on Equations {19)
and (20} for deflection requiremenl crystalling
structure, having found the value for distance
between vne interstellar o other side as weitien

by
L
M

In quantum nagnetic-spin for relativistic
Neld, the reliability of crvstalline  structure
depends  on Bohr-Sormerfeld  fonmulation,
Formi-Dirag™s state, and Bose-Einsicin statistic
condition, ang relerence to Eyuations {15y and
{21}, will have investigated each interstellar by :

*'-ﬁ"'r,. = glﬁ_":l.'kl' J.fzgle"'«'l.-a.r

EI TR
16266810 &

- 1.275x10 mm {2’1}

(22}

Kemaining those hnpaet and based on the
study about reliabalily of crystalline strucinre of

substitution material, St AlLOpg
then this substraie made to a pellet
and to be testing in Magnetic Stirrer’s
tray connected to reactor chamber.
According to Equations (100 until {18)
above, there is most be existing of
quantum magnetic-rotate ais0o
magnetic-spin  simultancously  from
crystalling structure caused by EC
effect at the 10; nm area depth. Using
with ERCA-N, invalves bombarding
the surface with high-energy of
thermal neutron in 45.7 MW adjusting
power to emit phonon-electrans ¢loud
pairing lugether, then making of
Fermi-Dirac’s state in outer-beundary
layer, so it could be analyzed for
information on the elemental of the
depth surface.

The picture below could be shown
how the enough strongest of Sr
AlyOy ; material facing the impact of
the EC’s value at semi-relativistic
guantum magnctic-spin and magnetic-
rotate for reliability of its crystalline
structure, and also facing to thermal
nevtron flux bombarding at 2.1 x 107
currie/mm  amount.  For  better
viewing, take a look about its graph
cumparisan between present material,

Zircalloy-4, and the Sr, ALD,
substances at  thermal nevtron
bombarding  for [AEA  standard

around is 1.9 x 10° currie/mm and just
only 400 tesla quantum magnelic-
rotate and magnetic-spin freguencies,
when moderator liquid has still same
condition, Na:S(k and the state of
muon-hadron particles there weren't
detected by Kaon and Gell-Mann
detectors, and the picture on below

Observing  that  piclure, and
concerning of crvstailine structure for
Stz Al;Ch y material for it™s crystalline
structure relizble value, there 15 a few
points for analyzing that phenomena
such as:
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Figore 4
Cross-section effect of EC on sub eritical phase based
on STALD,  (Courtesy of PIRM-GAS, BATAN,
Serpeag)

a.  ‘The Compton’s displacemant wave length
has wery smooth w&vin% on top side, it
means for 0811752 £ 107 amu magneton’s
nucleus, the phonon-glectron cloud together
with Fermi-Dirac state and neither of one
pieces of thermal newtron could be breaking
the barrier on {07 am depth area.

b. At adjusted power 45.7 MW and 2.1 x 10F
curriefmm luminosity of thermal neutron,
the interstellar of this maicrial able to
conduct  of  gquantum  semi-relativistic
clectrical charge, the amount is 7.81 14/V.
It can be caleulated by Equations (2,45} and
(2.47) in group-theory, but wilth quantun
coupling rotation for magnetic-rotate has
shorwn by

PY= S+ DAY,
requirement ;.0 —0,1,2,.., (23}
Pl=M*R | requirement:

M—0,+0,42, ] (24}
PP = K*h* ;requirement:
K-0, 11,22, ... 2%
, S
Ep =S00+)— -+
T

(26)

DY I B

f{L-L)E
f. 1, )87

c. At bottom side 1t looks that the electron-
neutron cloud in aclive reaction, then the

elecirical charge hine could be an enscmble
together with notation © . which one of

parity coellicient is up arrow,

there is possibility to grew up

much more intersiellar

nci{;ﬂhbnring ag far as 0.001127 x

107 meter, and fixed on Einstetn-
Sommerfeld predictable.

d. For magnetic field has reached
450 tesla, the value for quantum
magnetic-spin of Sr; ALO;y is
T.8114/eV thersby the resonance
of spin-rotate has matched with
formulation and more completed
in quantum states. Additional
result, aller testing Sr: ALO.,
dertvative, there is tabulation to
indicate that the S AlLO,y has
bigger walue than  another
derivative themselves.

Table 1
The properties of quantum magnetic figld
states

Maierials Quanium Cuantum

maynatic- stutes
spin value
Sl'g .A.IIOL‘.! T.1006feY L E’
I R P

Srp ALy, | TE11dMeY C“"r.FJ ;
gt e,

| Se, Al | 172210V | ¢oF L g
¢ Ml g (_MIIA:}_.(],_.”J]

Source: Cxperimental test at 1.0 m

Fermi-Dirac arca (Courlesy of PIB
and F2RM-(1AS, BATAN, Serpong)

According of quantum magnetic-
spin and magnetic-resonance which
are cxpressed by Fquations (117 until
{22) that was describing about how
strongest impact from thermal neutron
bombarding to Fermi-Dirac intersicllar
area wide. However, the wide is
0001127 x 10" meters  having
magnetic field deflection on resonance
of spin-rotate around 6772.55 cm per
cach Fermi’s cloud aclive reaction.
This matter in 500 MHz up to 350
MUz magnetic-spin  frequency  with
Wa;30h  liquid  moderator’s  water
cooling al reactor chamber. For show

4 SJURNAL TERNOLOGH, Edisi No.d, Tahun XVII, Degember 2004, 298-306




deimp Medof drd Megneesie Ntiveer B Lasndien: Stapes Far Nueclear Reocesr Cantrol

up the impact and cxisting ol Fermi-Dirac’s
surface effect caused by Anderson’s tennel tor
floating of thermal neutron clectrical charge in
quantum magnetic-spin also resonance, it has
figure out from Gell-Mann spectroscopy and
ESCA-N devices below

Figure 5
Flux af thermal neutron cllect cross-sealion caused [y
Fermi-1lall state at 2.1 x V0° erericiunn on 4350 tesla in
critical phase hased an Sre AL ¢ in 45,7 MW
(Cemrtony o P2RACLLS BATAN, Serpang)

According e Jatn from quantmm’s
caleulutions, there is one important conclusion
for the thermal ncetron flux at 2.0 = 147
currie/mim for Sry Al-Ch, and their derivatives,
that is orly 8ry AlD, ¢ has reeord for barrier to
thermal newtron flux, because

a.  The value of magnelon nucleus has enough
bigger, D.811752 / 107 amu It means the
plonon-electrun cloud always pared with
Fermi-Dirac stale, There is not a needle hole
in magnetic-rotate ai quarntuin condition.

b. The distznce of interstellar neighbaring was
very tight, 0001127 x 107" | 50 there’s not a
little sewing for thermal neutron flash it at
2.1 5 107 curriefinm, 1t is mateh for Finstein-
Sommerfeld caloulaled at relativistic field.

¢. Thiz malerial, Sr; ALY ; having magnetic
field defTection on stabtiity, and Lhe value is
7.8114/eV, however the resonance of spin-
rotat¢ in guanfun relativistic has match for
Dirac’s equation: see on Equaton {17} the
value is 677255 em per each Fermi-Lirac®s
cloud aciive reaction.

Based on the resonance of magnelic-spin and
is rotate. Then nsing a few formuolation will be
fbund the joining between Couloml nuclear
force with Bohr's centripetul force in relativistic
quantym area, which is 2.0 x 1 * curriefmm

thermal nevtron flux absorption for
minimal condition in reactor chamber,
the value of #-th stage begin from 1
up 2 aceording  the  Fermi's
interference condition. Based on the
formulation for Fermi-Dirac’s active
cloud in coherent Complon’s wayve
length, will be adjoined of critical
modolation phionon’s  vibration  and
Cooper’s pair cloud, there was

writlen by @m=expd ;;i[r‘xﬁ]} (27)

If wsing the Einstein-Sommerfcld
deflection reyuirement for the thermal
neutron flux from Compton'’s nuclear
wave length after tirst chain ordered
reaction, could be wrote by

SEH};;-M[— ?x{j_xa}ar dr.:ﬁ;]-
Ho<& > (28)
:

Through by Anderson’s  tunnel
field could be found of fluxeid value
with Finstein-Sommerfeld deflection
etfect of mesonic in positive charge
and lambda peint in magnetic field.
bring the Lguations ([8) ontil (27} in
simple value, written by

2z he N

b = ST (29)
i
D, =@ 08, (30)

When the value is 20678 x 107
gauss cm’ and was called the earlier
fluxeid reaction in quantum magnetic-
gpin and magnelie-rotate just like the
Figure 5 cspecially in bottom plane.

If continuing for mathematically
i wroup-theory workmg, it has found
the solutions for describing around the
two  transversal Compton’s  wave
length; illustrated un picture below for
special  material, Sr; ALOyy with
completed experimental lesting
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In a few Equations (27) until (30} have
shown Ae" represents the wave traveling along

the x-axig with amplitude A and Be™
represents the reflected Compton’s wave along
negalive x-axis with amplitude I3 for quantum

resonance state.

3. Conlusions

Investigations and research wsing by [sing

Madel software and programming also Magnetic
Stirrer equipment based on Sra Al y material

for

control tod  hilade nuclear reactor A1)

megawatls have a few result, expressed:

a.

b.

The strength of thermal neutron  flux
absorbed is 2.1 x 10° = 1.9 x 10° currie/mm.
The values of Electrical Conductivity (EC)
abont 26.62 — 2998 in BOO® - §80° C
temperature for IAEA standard. At thermal
neutron flux amount 2.1 x 10° currie/mm then
the valug of EC is 29.44 — 37.98 in [AEA
standard. Fur magnetic ficld has reached 450
testa, the value for quantum magnetic-spin is
78114/ and Anderson’s tunnel between
interstellar area around 0001127 = 107"
melets, then the thoermal neutron electrical
charge could be flowing smoeothly.

For mawnetic field is 450 tesla and thermal
neutron  absorption  exactiy 2.1 x {1z
curric/m,  the  erystallization  structure
reduction is 6.88% - 10.95% for 25 years
period in 457 megawatts.
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