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Abstract. A detailed model of the RA-0 nuclear reactor with the MCNP5 code was developed and comparison with the results obtained with the WIMS-PUMA calculation chain and experimental measurements was carried out in order to validate the model. With this model the neutron flux in the central reflector, in the core and in the graphite reflector was calculated. The core effective beta (effective fraction of delayed fission neutrons), the time between production,  and the alpha parameter were also calculated. A comparison with the alpha value obtained by the neutron noise technique was also carried out. The installation model proposed consisted of detailed description of all the relevant materials and components as well as a detailed full core description with the fuel elements in their actual position in the grid. 

1. Introduction. 

The RA-0 research reactor is a critical facility which offers the possibility of carrying out experiments for the training of university students, training and research of professionals and technicians. It operates at very low nominal power of about 1 W. It is located at the National University of Cordoba and owned by the National Atomic Energy Commission. The purpose of this work was to provide a detailed model of the Reactor with MCNP5 [1] code. Thermal ​ (0 <E <0.1eV) and epithermal flux (0.1eV <E <100KeV) were calculated at a facility located in the central reflector, in the core and at a facility located outside graphite. Calculated values ​​were compared with previous deterministic calculations and experimental measurements [2]. 
2. Model description.

A detailed model of the system with the MCNP5 code was developed. The model provides a description of all the materials and components as well as detailed full core description with the fuel elements in their position in the grid. 

It should be noted that in cases where all the information about the composition and type of impurities of all constituent materials was not available, appropriate compositions and typical impurities of the materials were used.

The RA-0 is a tank-type critical assembly with cylindrical geometry moderated and
cooled with light water and reflected with graphite. It has an inner cylindrical reflector at the centre of the core and several graphite blocks as outer reflector.
The fuel assemblies are vertically accommodated in a grid composed of five circular sectors, each of which is formed by three parallel plates with holes slightly greater in diameter than those of the fuel element sheaths. The grid has a total of 232 holes for fuel elements and 4 detector tubes or experimental facilities. 
The control system consists of four (4) control rods of approximately equal equivalent negative reactivity worth and constituted by a cadmium plate covered by a stainless steel sheath. These rods are inserted vertically and tangentially to the reactor tank. 
The following figures (see Fig 1,2 and 3) show some cross sections in MCNP model:
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FIG. 1.RA-0 MCNP model. The facility in the central reflector and the facilities outside graphite.
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FIG. 2.RA-0 MCNP axial model. Reflectors and facilities.

[image: image3.png]



FIG. 3. RA-0 MCNP axial model. Control Rods, fuel assemblies and facilities.
3. Calculations

The same model was used for two different calculations, with the corresponding changes as needed for the desired configuration.

3.1. Thermal and epithermal flux calculation 

The calculation of the thermal and epithermal fluxes was carried out once the reactor model was completed.
The position of control rods (BC): BC1, BC2 and BC3 (100% withdrawn) and BC4 (77.3% removed) and a power of 0.85 W. 

The neutron flux was calculated at different axial positions, taking the z=0 value at the middle plane of the core active zone. 
3.2. Kinetic parameter calculation

For the calculation of the kinetic parameters the following control rod configuration was adopted: BC1 (84.5% removed); BC2, BC3 and BC4 (100% withdrawn) [4].
4. Results

Thermal and epithermal flux values were obtained for the three facilities mentioned and compared with experimental data [2] as shown in Table 1.

TABLE 1. Comparison between the experimental and calculated fluxes
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The following figures (fig. 4 to fig. 9) show the thermal flux profile and epithermal flux in each of the facilities.
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FIG. 4. Profile of thermal neutron flux in the central reflector.
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FIG. 5. Profile of epithermal neutron flux in the central reflector.
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FIG. 6. Profile of thermal neutron flux in the core.
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FIG.7. Profile of epithermal neutron flux in the core.
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FIG. 8. Profile thermal neutron flux in the graphite facility.
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FIG 9. Profile epithermal neutron flux in the graphite facility.

The MCNP values for the kinetic parameters are shown in Table 2.

TABLE 2. Kinetic parameters obtained from the calculation with MCNP
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The kinetic parameter values obtained with the code WIMS-PUMA, are shown in Table 3. 
TABLE 3. Kinetic parameters obtained by (WIMS-PUMA)
	pcm)
	792 
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	101
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	78.4



Table 4 shows the alpha parameter value obtained using the neutron noise technique.
TABLE 4. Kinetic parameter obtained by the neutron noise technique.
	seg)
	(65.21  0.33) 


5. Conclusions

In Table 1 we can see that the thermal flux values obtained experimentally [2] and those obtained with MCNP are very similar and differ some 16% in the worst case (central reflector).  
Both in the core and the graphite reflector the differences are smaller than 5%. 
The epithermal flux differences are greater than those obtained for the thermal flux. This behaviour is the same as that obtained with MCNP for the RA1 for an energy range up to 100 keV, as shown in [2].
With respect to the comparison with the parameters calculated by WIMS-PUMA codes, MCNP calculated beta effective is 5% less than the calculated value, the time between reproductions is 23% larger than the calculated and the alpha parameter is a 27.5% lower. As concerns the alpha parameter the noise technique of noise gives values that are about 17% lower than those calculated with MCNP.
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						1.00E-07		-15		-15		44.5		1.50E-04		2.22E-03		9.72E+06				5.8318E+04		0.06

						1.00E-07		-15		-15		49.5		1.38E-04		2.30E-03		8.92E+06				5.5443E+04		0.01

						1.00E-01		-15		-15		29.5		2.14E-04		2.09E-03		1.39E+07				7.8105E+04		0.01

						1.00E-01		-15		-15		34.5		2.24E-04		2.03E-03		1.45E+07				7.9702E+04		0.01

						1.00E-01		-15		-15		39.5		2.22E-04		1.97E-03		1.43E+07				7.6447E+04		0.01

						1.00E-01		-15		-15		44.5		2.11E-04		1.97E-03		1.37E+07				7.2645E+04		0.01

						1.00E-01		-15		-15		49.5		1.96E-04		2.04E-03		1.27E+07				7.0007E+04		0.01

						Total		-15		-15		29.5		3.68E-04		1.61E-03		2.38E+07				1.0351E+05		0.01

						Total		-15		-15		34.5		3.83E-04		1.57E-03		2.48E+07				1.0519E+05		0.01

						Total		-15		-15		39.5		3.79E-04		1.52E-03		2.45E+07				1.0049E+05		0.01

						Total		-15		-15		44.5		3.62E-04		1.51E-03		2.34E+07				9.5211E+04		0.01

						Total		-15		-15		49.5		3.34E-04		1.56E-03		2.16E+07				9.1215E+04		0.01

						Núcleo

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-8.697		-8.697		29.5		3.0108E-04		2.54E-03		1.95E+07				1.3340E+05		0.01

						1.00E-07		-8.697		-8.697		34.5		3.1854E-04		2.47E-03		2.06E+07				1.3727E+05		0.01

						1.00E-07		-8.697		-8.697		39.5		3.2058E-04		2.46E-03		2.07E+07				1.3769E+05		0.01

						1.00E-07		-8.697		-8.697		44.5		3.0855E-04		2.51E-03		2.00E+07				1.3529E+05		0.01

						1.00E-07		-8.697		-8.697		49.5		2.8291E-04		2.62E-03		1.83E+07				1.2946E+05		0.01

						1.00E-01		-8.697		-8.697		29.5		3.0959E-04		1.78E-03		2.00E+07				9.6223E+04		0.01

						1.00E-01		-8.697		-8.697		34.5		3.2783E-04		1.73E-03		2.12E+07				9.9046E+04		0.01

						1.00E-01		-8.697		-8.697		39.5		3.2964E-04		1.72E-03		2.13E+07				9.9326E+04		0.01

						1.00E-01		-8.697		-8.697		44.5		3.1628E-04		1.76E-03		2.05E+07				9.7279E+04		0.01

						1.00E-01		-8.697		-8.697		49.5		2.9004E-04		1.84E-03		1.88E+07				9.3096E+04		0.01

						Total		-8.697		-8.697		29.5		6.1067E-04		1.78E-03		3.95E+07				1.9043E+05		0.02

						Total		-8.697		-8.697		34.5		6.4637E-04		1.73E-03		4.18E+07				1.9582E+05		0.02

						Total		-8.697		-8.697		39.5		6.5021E-04		1.73E-03		4.21E+07				1.9664E+05		0.02

						Total		-8.697		-8.697		44.5		6.2483E-04		1.77E-03		4.04E+07				1.9288E+05		0.02

						Total		-8.697		-8.697		49.5		5.7295E-04		1.84E-03		3.71E+07				1.8454E+05		0.02





Flujo neutrónico Térmico en el reflector central

Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Posición Z (cm)

Flujo neutrónico[n([cm2.seg)]

Flujo Epitérmico en el Reflector Central

Flujo neutrónico Epitérmico	-10	-5	0	5	10	23548867.110000003	24923848.360000003	25112334.025000002	23963755.57	22032376.025000002	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)

Flujo neutrónico Térmico en la facilidad de grafito

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flijo Epitérmico en la Facilidad de Grafito

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Flujo Neutrónico Térmico en el Núcleo


Flujo neutrónico Térmico	-10	-5	0	5	10	19481510.809999999	20611324.815000001	20742934.785	19964663.044999998	18305691.550000001	Posicion Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flujo Neutrónico Epitérmico en el Núcleo

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	

Hoja2



				Flujo Neutrónico

		Posición 

		Plano medio		Experimental				MCNP

		(Z=0 cm)		Térmico		Epitérmico		Térmico		Epitérmico

				[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]

				(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)		(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)



		Núcleo		(2.16 ± 0.10) 10+7		(1.44 ± 0.07) 10+7		(2.07± 0.01) 10+7		(2.13 ± 0.01) 10+7

		Reflector Central		(1.88 ± 0.09) 10+7		(1.53 ± 0.08) 10+7		(1.58 ± 0.01) 10+7		(2.51 ± 0.01) 10+7



		Reflector Central		(1.84 ± 0.17) 10+7		(1.73 ± 0.15) 10+7

		(usando hojuelas de Manganeso)

		Reflector Externo		(1.06 ± 0.05) 10+7		(8.87± 0.4) 10+6		(1.02 ± 0.01) 10+7		(1.43± 0.01) 10+7







Hoja3






Gráfico7



Epithermal neutronic flux in the graphite facility

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Z position [cm]

Neutronic flux [n/(cm2seg)]



Hoja1

						Reflector central

																		6.47E+10

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		0		0		29.5		2.3138E-04		2.02E-03		1.50E+07		-10.0		8.1788E+04		0.01

						1.00E-07		0		0		34.5		2.4346E-04		1.96E-03		1.58E+07		-5.0		8.3578E+04		0.01

						1.00E-07		0		0		39.5		2.4426E-04		1.95E-03		1.58E+07		0.0		8.3355E+04		0.01

						1.00E-07		0		0		44.5		2.3457E-04		1.92E-03		1.52E+07		5.0		7.8760E+04		0.01

						1.00E-07		0		0		49.5		2.1831E-04		1.96E-03		1.41E+07		10.0		7.4765E+04		0.01

						1.00E-01		0		0		29.5		3.6394E-04		1.73E-03		2.35E+07				1.0970E+05		0.01

						1.00E-01		0		0		34.5		3.8519E-04		1.67E-03		2.49E+07				1.1247E+05		0.01

						1.00E-01		0		0		39.5		3.8811E-04		1.66E-03		2.51E+07				1.1256E+05		0.01

						1.00E-01		0		0		44.5		3.7035E-04		1.64E-03		2.40E+07				1.0641E+05		0.01

						1.00E-01		0		0		49.5		3.4051E-04		1.69E-03		2.20E+07				1.0071E+05		0.01

						Total		0		0		29.5		5.9532E-04		1.34E-03		3.85E+07				1.3944E+05		0.01

						Total		0		0		34.5		6.2866E-04		1.30E-03		4.07E+07				1.4272E+05		0.01

						Total		0		0		39.5		6.3237E-04		1.29E-03		4.09E+07				1.4261E+05		0.01

						Total		0		0		44.5		6.0493E-04		1.27E-03		3.91E+07				1.3467E+05		0.01

						Total		0		0		49.5		5.5881E-04		1.31E-03		3.62E+07				1.2755E+05		0.01



						Facilidad en el grafito

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-15		-15		29.5		1.54E-04		2.36E-03		9.96E+06				6.3536E+04		0.06

						1.00E-07		-15		-15		34.5		1.59E-04		2.32E-03		1.03E+07				6.4344E+04		0.01

						1.00E-07		-15		-15		39.5		1.57E-04		2.24E-03		1.02E+07				6.1547E+04		0.01

						1.00E-07		-15		-15		44.5		1.50E-04		2.22E-03		9.72E+06				5.8318E+04		0.06

						1.00E-07		-15		-15		49.5		1.38E-04		2.30E-03		8.92E+06				5.5443E+04		0.01

						1.00E-01		-15		-15		29.5		2.14E-04		2.09E-03		1.39E+07				7.8105E+04		0.01

						1.00E-01		-15		-15		34.5		2.24E-04		2.03E-03		1.45E+07				7.9702E+04		0.01

						1.00E-01		-15		-15		39.5		2.22E-04		1.97E-03		1.43E+07				7.6447E+04		0.01

						1.00E-01		-15		-15		44.5		2.11E-04		1.97E-03		1.37E+07				7.2645E+04		0.01

						1.00E-01		-15		-15		49.5		1.96E-04		2.04E-03		1.27E+07				7.0007E+04		0.01

						Total		-15		-15		29.5		3.68E-04		1.61E-03		2.38E+07				1.0351E+05		0.01

						Total		-15		-15		34.5		3.83E-04		1.57E-03		2.48E+07				1.0519E+05		0.01

						Total		-15		-15		39.5		3.79E-04		1.52E-03		2.45E+07				1.0049E+05		0.01

						Total		-15		-15		44.5		3.62E-04		1.51E-03		2.34E+07				9.5211E+04		0.01

						Total		-15		-15		49.5		3.34E-04		1.56E-03		2.16E+07				9.1215E+04		0.01

						Núcleo

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-8.697		-8.697		29.5		3.0108E-04		2.54E-03		1.95E+07				1.3340E+05		0.01

						1.00E-07		-8.697		-8.697		34.5		3.1854E-04		2.47E-03		2.06E+07				1.3727E+05		0.01

						1.00E-07		-8.697		-8.697		39.5		3.2058E-04		2.46E-03		2.07E+07				1.3769E+05		0.01

						1.00E-07		-8.697		-8.697		44.5		3.0855E-04		2.51E-03		2.00E+07				1.3529E+05		0.01

						1.00E-07		-8.697		-8.697		49.5		2.8291E-04		2.62E-03		1.83E+07				1.2946E+05		0.01

						1.00E-01		-8.697		-8.697		29.5		3.0959E-04		1.78E-03		2.00E+07				9.6223E+04		0.01

						1.00E-01		-8.697		-8.697		34.5		3.2783E-04		1.73E-03		2.12E+07				9.9046E+04		0.01

						1.00E-01		-8.697		-8.697		39.5		3.2964E-04		1.72E-03		2.13E+07				9.9326E+04		0.01

						1.00E-01		-8.697		-8.697		44.5		3.1628E-04		1.76E-03		2.05E+07				9.7279E+04		0.01

						1.00E-01		-8.697		-8.697		49.5		2.9004E-04		1.84E-03		1.88E+07				9.3096E+04		0.01

						Total		-8.697		-8.697		29.5		6.1067E-04		1.78E-03		3.95E+07				1.9043E+05		0.02

						Total		-8.697		-8.697		34.5		6.4637E-04		1.73E-03		4.18E+07				1.9582E+05		0.02

						Total		-8.697		-8.697		39.5		6.5021E-04		1.73E-03		4.21E+07				1.9664E+05		0.02

						Total		-8.697		-8.697		44.5		6.2483E-04		1.77E-03		4.04E+07				1.9288E+05		0.02

						Total		-8.697		-8.697		49.5		5.7295E-04		1.84E-03		3.71E+07				1.8454E+05		0.02





Flujo neutrónico Térmico en el reflector central

Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Posición Z (cm)

Flujo neutrónico[n([cm2.seg)]

Flujo Epitérmico en el Reflector Central

Flujo neutrónico Epitérmico	-10	-5	0	5	10	23548867.110000003	24923848.360000003	25112334.025000002	23963755.57	22032376.025000002	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)

Flujo neutrónico Térmico en la facilidad de grafito

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flijo Epitérmico en la Facilidad de Grafito

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flujo Neutrónico Térmico en el Núcleo


Flujo neutrónico Térmico	-10	-5	0	5	10	19481510.809999999	20611324.815000001	20742934.785	19964663.044999998	18305691.550000001	Posicion Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flujo Neutrónico Epitérmico en el Núcleo

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]



Hoja2



				Flujo Neutrónico

		Posición 

		Plano medio		Experimental				MCNP

		(Z=0 cm)		Térmico		Epitérmico		Térmico		Epitérmico

				[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]

				(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)		(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)



		Núcleo		(2.16 ± 0.10) 10+7		(1.44 ± 0.07) 10+7		(2.07± 0.01) 10+7		(2.13 ± 0.01) 10+7

		Reflector Central		(1.88 ± 0.09) 10+7		(1.53 ± 0.08) 10+7		(1.58 ± 0.01) 10+7		(2.51 ± 0.01) 10+7



		Reflector Central		(1.84 ± 0.17) 10+7		(1.73 ± 0.15) 10+7

		(usando hojuelas de Manganeso)

		Reflector Externo		(1.06 ± 0.05) 10+7		(8.87± 0.4) 10+6		(1.02 ± 0.01) 10+7		(1.43± 0.01) 10+7







Hoja3






Gráfico5



Epithermal neutronic flux in the core

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	Z position [cm]

Neutronic flux [n/(cm2seg)]



Hoja1

						Reflector central

																		6.47E+10

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		0		0		29.5		2.3138E-04		2.02E-03		1.50E+07		-10.0		8.1788E+04		0.01

						1.00E-07		0		0		34.5		2.4346E-04		1.96E-03		1.58E+07		-5.0		8.3578E+04		0.01

						1.00E-07		0		0		39.5		2.4426E-04		1.95E-03		1.58E+07		0.0		8.3355E+04		0.01

						1.00E-07		0		0		44.5		2.3457E-04		1.92E-03		1.52E+07		5.0		7.8760E+04		0.01

						1.00E-07		0		0		49.5		2.1831E-04		1.96E-03		1.41E+07		10.0		7.4765E+04		0.01

						1.00E-01		0		0		29.5		3.6394E-04		1.73E-03		2.35E+07				1.0970E+05		0.01

						1.00E-01		0		0		34.5		3.8519E-04		1.67E-03		2.49E+07				1.1247E+05		0.01

						1.00E-01		0		0		39.5		3.8811E-04		1.66E-03		2.51E+07				1.1256E+05		0.01

						1.00E-01		0		0		44.5		3.7035E-04		1.64E-03		2.40E+07				1.0641E+05		0.01

						1.00E-01		0		0		49.5		3.4051E-04		1.69E-03		2.20E+07				1.0071E+05		0.01

						Total		0		0		29.5		5.9532E-04		1.34E-03		3.85E+07				1.3944E+05		0.01

						Total		0		0		34.5		6.2866E-04		1.30E-03		4.07E+07				1.4272E+05		0.01

						Total		0		0		39.5		6.3237E-04		1.29E-03		4.09E+07				1.4261E+05		0.01

						Total		0		0		44.5		6.0493E-04		1.27E-03		3.91E+07				1.3467E+05		0.01

						Total		0		0		49.5		5.5881E-04		1.31E-03		3.62E+07				1.2755E+05		0.01



						Facilidad en el grafito

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-15		-15		29.5		1.54E-04		2.36E-03		9.96E+06				6.3536E+04		0.06

						1.00E-07		-15		-15		34.5		1.59E-04		2.32E-03		1.03E+07				6.4344E+04		0.01

						1.00E-07		-15		-15		39.5		1.57E-04		2.24E-03		1.02E+07				6.1547E+04		0.01

						1.00E-07		-15		-15		44.5		1.50E-04		2.22E-03		9.72E+06				5.8318E+04		0.06

						1.00E-07		-15		-15		49.5		1.38E-04		2.30E-03		8.92E+06				5.5443E+04		0.01

						1.00E-01		-15		-15		29.5		2.14E-04		2.09E-03		1.39E+07				7.8105E+04		0.01

						1.00E-01		-15		-15		34.5		2.24E-04		2.03E-03		1.45E+07				7.9702E+04		0.01

						1.00E-01		-15		-15		39.5		2.22E-04		1.97E-03		1.43E+07				7.6447E+04		0.01

						1.00E-01		-15		-15		44.5		2.11E-04		1.97E-03		1.37E+07				7.2645E+04		0.01

						1.00E-01		-15		-15		49.5		1.96E-04		2.04E-03		1.27E+07				7.0007E+04		0.01

						Total		-15		-15		29.5		3.68E-04		1.61E-03		2.38E+07				1.0351E+05		0.01

						Total		-15		-15		34.5		3.83E-04		1.57E-03		2.48E+07				1.0519E+05		0.01

						Total		-15		-15		39.5		3.79E-04		1.52E-03		2.45E+07				1.0049E+05		0.01

						Total		-15		-15		44.5		3.62E-04		1.51E-03		2.34E+07				9.5211E+04		0.01

						Total		-15		-15		49.5		3.34E-04		1.56E-03		2.16E+07				9.1215E+04		0.01

						Núcleo

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-8.697		-8.697		29.5		3.0108E-04		2.54E-03		1.95E+07				1.3340E+05		0.01

						1.00E-07		-8.697		-8.697		34.5		3.1854E-04		2.47E-03		2.06E+07				1.3727E+05		0.01

						1.00E-07		-8.697		-8.697		39.5		3.2058E-04		2.46E-03		2.07E+07				1.3769E+05		0.01

						1.00E-07		-8.697		-8.697		44.5		3.0855E-04		2.51E-03		2.00E+07				1.3529E+05		0.01

						1.00E-07		-8.697		-8.697		49.5		2.8291E-04		2.62E-03		1.83E+07				1.2946E+05		0.01

						1.00E-01		-8.697		-8.697		29.5		3.0959E-04		1.78E-03		2.00E+07				9.6223E+04		0.01

						1.00E-01		-8.697		-8.697		34.5		3.2783E-04		1.73E-03		2.12E+07				9.9046E+04		0.01

						1.00E-01		-8.697		-8.697		39.5		3.2964E-04		1.72E-03		2.13E+07				9.9326E+04		0.01

						1.00E-01		-8.697		-8.697		44.5		3.1628E-04		1.76E-03		2.05E+07				9.7279E+04		0.01

						1.00E-01		-8.697		-8.697		49.5		2.9004E-04		1.84E-03		1.88E+07				9.3096E+04		0.01

						Total		-8.697		-8.697		29.5		6.1067E-04		1.78E-03		3.95E+07				1.9043E+05		0.02

						Total		-8.697		-8.697		34.5		6.4637E-04		1.73E-03		4.18E+07				1.9582E+05		0.02

						Total		-8.697		-8.697		39.5		6.5021E-04		1.73E-03		4.21E+07				1.9664E+05		0.02

						Total		-8.697		-8.697		44.5		6.2483E-04		1.77E-03		4.04E+07				1.9288E+05		0.02

						Total		-8.697		-8.697		49.5		5.7295E-04		1.84E-03		3.71E+07				1.8454E+05		0.02





Flujo neutrónico Térmico en el reflector central

Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Posición Z (cm)

Flujo neutrónico[n([cm2.seg)]

Flujo Epitérmico en el Reflector Central

Flujo neutrónico Epitérmico	-10	-5	0	5	10	23548867.110000003	24923848.360000003	25112334.025000002	23963755.57	22032376.025000002	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)

Flujo neutrónico Térmico en la facilidad de grafito

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flijo Epitérmico en la Facilidad de Grafito

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Flujo Neutrónico Térmico en el Núcleo


Flujo neutrónico Térmico	-10	-5	0	5	10	19481510.809999999	20611324.815000001	20742934.785	19964663.044999998	18305691.550000001	Posicion Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flujo Neutrónico Epitérmico en el Núcleo

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]



Hoja2



				Flujo Neutrónico

		Posición 

		Plano medio		Experimental				MCNP

		(Z=0 cm)		Térmico		Epitérmico		Térmico		Epitérmico

				[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]

				(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)		(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)



		Núcleo		(2.16 ± 0.10) 10+7		(1.44 ± 0.07) 10+7		(2.07± 0.01) 10+7		(2.13 ± 0.01) 10+7

		Reflector Central		(1.88 ± 0.09) 10+7		(1.53 ± 0.08) 10+7		(1.58 ± 0.01) 10+7		(2.51 ± 0.01) 10+7



		Reflector Central		(1.84 ± 0.17) 10+7		(1.73 ± 0.15) 10+7

		(usando hojuelas de Manganeso)

		Reflector Externo		(1.06 ± 0.05) 10+7		(8.87± 0.4) 10+6		(1.02 ± 0.01) 10+7		(1.43± 0.01) 10+7







Hoja3






Gráfico8



Thermal neutron flux in the graphite facility

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Z position [cm]

Neutronic flux [n/(cm2seg)]



Hoja1

						Reflector central

																		6.47E+10

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		0		0		29.5		2.3138E-04		2.02E-03		1.50E+07		-10.0		8.1788E+04		0.01

						1.00E-07		0		0		34.5		2.4346E-04		1.96E-03		1.58E+07		-5.0		8.3578E+04		0.01

						1.00E-07		0		0		39.5		2.4426E-04		1.95E-03		1.58E+07		0.0		8.3355E+04		0.01

						1.00E-07		0		0		44.5		2.3457E-04		1.92E-03		1.52E+07		5.0		7.8760E+04		0.01

						1.00E-07		0		0		49.5		2.1831E-04		1.96E-03		1.41E+07		10.0		7.4765E+04		0.01

						1.00E-01		0		0		29.5		3.6394E-04		1.73E-03		2.35E+07				1.0970E+05		0.01

						1.00E-01		0		0		34.5		3.8519E-04		1.67E-03		2.49E+07				1.1247E+05		0.01

						1.00E-01		0		0		39.5		3.8811E-04		1.66E-03		2.51E+07				1.1256E+05		0.01

						1.00E-01		0		0		44.5		3.7035E-04		1.64E-03		2.40E+07				1.0641E+05		0.01

						1.00E-01		0		0		49.5		3.4051E-04		1.69E-03		2.20E+07				1.0071E+05		0.01

						Total		0		0		29.5		5.9532E-04		1.34E-03		3.85E+07				1.3944E+05		0.01

						Total		0		0		34.5		6.2866E-04		1.30E-03		4.07E+07				1.4272E+05		0.01

						Total		0		0		39.5		6.3237E-04		1.29E-03		4.09E+07				1.4261E+05		0.01

						Total		0		0		44.5		6.0493E-04		1.27E-03		3.91E+07				1.3467E+05		0.01

						Total		0		0		49.5		5.5881E-04		1.31E-03		3.62E+07				1.2755E+05		0.01



						Facilidad en el grafito

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-15		-15		29.5		1.54E-04		2.36E-03		9.96E+06				6.3536E+04		0.06

						1.00E-07		-15		-15		34.5		1.59E-04		2.32E-03		1.03E+07				6.4344E+04		0.01

						1.00E-07		-15		-15		39.5		1.57E-04		2.24E-03		1.02E+07				6.1547E+04		0.01

						1.00E-07		-15		-15		44.5		1.50E-04		2.22E-03		9.72E+06				5.8318E+04		0.06

						1.00E-07		-15		-15		49.5		1.38E-04		2.30E-03		8.92E+06				5.5443E+04		0.01

						1.00E-01		-15		-15		29.5		2.14E-04		2.09E-03		1.39E+07				7.8105E+04		0.01

						1.00E-01		-15		-15		34.5		2.24E-04		2.03E-03		1.45E+07				7.9702E+04		0.01

						1.00E-01		-15		-15		39.5		2.22E-04		1.97E-03		1.43E+07				7.6447E+04		0.01

						1.00E-01		-15		-15		44.5		2.11E-04		1.97E-03		1.37E+07				7.2645E+04		0.01

						1.00E-01		-15		-15		49.5		1.96E-04		2.04E-03		1.27E+07				7.0007E+04		0.01

						Total		-15		-15		29.5		3.68E-04		1.61E-03		2.38E+07				1.0351E+05		0.01

						Total		-15		-15		34.5		3.83E-04		1.57E-03		2.48E+07				1.0519E+05		0.01

						Total		-15		-15		39.5		3.79E-04		1.52E-03		2.45E+07				1.0049E+05		0.01

						Total		-15		-15		44.5		3.62E-04		1.51E-03		2.34E+07				9.5211E+04		0.01

						Total		-15		-15		49.5		3.34E-04		1.56E-03		2.16E+07				9.1215E+04		0.01

						Núcleo

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-8.697		-8.697		29.5		3.0108E-04		2.54E-03		1.95E+07				1.3340E+05		0.01

						1.00E-07		-8.697		-8.697		34.5		3.1854E-04		2.47E-03		2.06E+07				1.3727E+05		0.01

						1.00E-07		-8.697		-8.697		39.5		3.2058E-04		2.46E-03		2.07E+07				1.3769E+05		0.01

						1.00E-07		-8.697		-8.697		44.5		3.0855E-04		2.51E-03		2.00E+07				1.3529E+05		0.01

						1.00E-07		-8.697		-8.697		49.5		2.8291E-04		2.62E-03		1.83E+07				1.2946E+05		0.01

						1.00E-01		-8.697		-8.697		29.5		3.0959E-04		1.78E-03		2.00E+07				9.6223E+04		0.01

						1.00E-01		-8.697		-8.697		34.5		3.2783E-04		1.73E-03		2.12E+07				9.9046E+04		0.01

						1.00E-01		-8.697		-8.697		39.5		3.2964E-04		1.72E-03		2.13E+07				9.9326E+04		0.01

						1.00E-01		-8.697		-8.697		44.5		3.1628E-04		1.76E-03		2.05E+07				9.7279E+04		0.01

						1.00E-01		-8.697		-8.697		49.5		2.9004E-04		1.84E-03		1.88E+07				9.3096E+04		0.01

						Total		-8.697		-8.697		29.5		6.1067E-04		1.78E-03		3.95E+07				1.9043E+05		0.02

						Total		-8.697		-8.697		34.5		6.4637E-04		1.73E-03		4.18E+07				1.9582E+05		0.02

						Total		-8.697		-8.697		39.5		6.5021E-04		1.73E-03		4.21E+07				1.9664E+05		0.02

						Total		-8.697		-8.697		44.5		6.2483E-04		1.77E-03		4.04E+07				1.9288E+05		0.02

						Total		-8.697		-8.697		49.5		5.7295E-04		1.84E-03		3.71E+07				1.8454E+05		0.02





Flujo neutrónico Térmico en el reflector central

Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Posición Z (cm)

Flujo neutrónico[n([cm2.seg)]

Flujo Epitérmico en el Reflector Central

Flujo neutrónico Epitérmico	-10	-5	0	5	10	23548867.110000003	24923848.360000003	25112334.025000002	23963755.57	22032376.025000002	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)

Flujo neutrónico Térmico en la facilidad de grafito

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flijo Epitérmico en la Facilidad de Grafito

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flujo Neutrónico Térmico en el Núcleo


Flujo neutrónico Térmico	-10	-5	0	5	10	19481510.809999999	20611324.815000001	20742934.785	19964663.044999998	18305691.550000001	Posicion Z (cm)

Flujo neutrónico [n/(cm2seg)]

Flujo Neutrónico Epitérmico en el Núcleo

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	Posición Z (cm)

Flujo neutrónico [n/(cm2seg)]



Hoja2



				Flujo Neutrónico

		Posición 

		Plano medio		Experimental				MCNP

		(Z=0 cm)		Térmico		Epitérmico		Térmico		Epitérmico

				[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]

				(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)		(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)



		Núcleo		(2.16 ± 0.10) 10+7		(1.44 ± 0.07) 10+7		(2.07± 0.01) 10+7		(2.13 ± 0.01) 10+7

		Reflector Central		(1.88 ± 0.09) 10+7		(1.53 ± 0.08) 10+7		(1.58 ± 0.01) 10+7		(2.51 ± 0.01) 10+7



		Reflector Central		(1.84 ± 0.17) 10+7		(1.73 ± 0.15) 10+7

		(usando hojuelas de Manganeso)

		Reflector Externo		(1.06 ± 0.05) 10+7		(8.87± 0.4) 10+6		(1.02 ± 0.01) 10+7		(1.43± 0.01) 10+7







Hoja3






Gráfico2



Thermal neutron flux in the central reflector

Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Z position [cm]

Neutronic flux [n([cm2.seg)]



Hoja1

						Reflector central

																		6.47E+10

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		0		0		29.5		2.3138E-04		2.02E-03		1.50E+07		-10.0		8.1788E+04		0.01

						1.00E-07		0		0		34.5		2.4346E-04		1.96E-03		1.58E+07		-5.0		8.3578E+04		0.01

						1.00E-07		0		0		39.5		2.4426E-04		1.95E-03		1.58E+07		0.0		8.3355E+04		0.01

						1.00E-07		0		0		44.5		2.3457E-04		1.92E-03		1.52E+07		5.0		7.8760E+04		0.01

						1.00E-07		0		0		49.5		2.1831E-04		1.96E-03		1.41E+07		10.0		7.4765E+04		0.01

						1.00E-01		0		0		29.5		3.6394E-04		1.73E-03		2.35E+07				1.0970E+05		0.01

						1.00E-01		0		0		34.5		3.8519E-04		1.67E-03		2.49E+07				1.1247E+05		0.01

						1.00E-01		0		0		39.5		3.8811E-04		1.66E-03		2.51E+07				1.1256E+05		0.01

						1.00E-01		0		0		44.5		3.7035E-04		1.64E-03		2.40E+07				1.0641E+05		0.01

						1.00E-01		0		0		49.5		3.4051E-04		1.69E-03		2.20E+07				1.0071E+05		0.01

						Total		0		0		29.5		5.9532E-04		1.34E-03		3.85E+07				1.3944E+05		0.01

						Total		0		0		34.5		6.2866E-04		1.30E-03		4.07E+07				1.4272E+05		0.01

						Total		0		0		39.5		6.3237E-04		1.29E-03		4.09E+07				1.4261E+05		0.01

						Total		0		0		44.5		6.0493E-04		1.27E-03		3.91E+07				1.3467E+05		0.01

						Total		0		0		49.5		5.5881E-04		1.31E-03		3.62E+07				1.2755E+05		0.01



						Facilidad en el grafito

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-15		-15		29.5		1.54E-04		2.36E-03		9.96E+06				6.3536E+04		0.06

						1.00E-07		-15		-15		34.5		1.59E-04		2.32E-03		1.03E+07				6.4344E+04		0.01

						1.00E-07		-15		-15		39.5		1.57E-04		2.24E-03		1.02E+07				6.1547E+04		0.01

						1.00E-07		-15		-15		44.5		1.50E-04		2.22E-03		9.72E+06				5.8318E+04		0.06

						1.00E-07		-15		-15		49.5		1.38E-04		2.30E-03		8.92E+06				5.5443E+04		0.01

						1.00E-01		-15		-15		29.5		2.14E-04		2.09E-03		1.39E+07				7.8105E+04		0.01

						1.00E-01		-15		-15		34.5		2.24E-04		2.03E-03		1.45E+07				7.9702E+04		0.01

						1.00E-01		-15		-15		39.5		2.22E-04		1.97E-03		1.43E+07				7.6447E+04		0.01

						1.00E-01		-15		-15		44.5		2.11E-04		1.97E-03		1.37E+07				7.2645E+04		0.01

						1.00E-01		-15		-15		49.5		1.96E-04		2.04E-03		1.27E+07				7.0007E+04		0.01

						Total		-15		-15		29.5		3.68E-04		1.61E-03		2.38E+07				1.0351E+05		0.01

						Total		-15		-15		34.5		3.83E-04		1.57E-03		2.48E+07				1.0519E+05		0.01

						Total		-15		-15		39.5		3.79E-04		1.52E-03		2.45E+07				1.0049E+05		0.01

						Total		-15		-15		44.5		3.62E-04		1.51E-03		2.34E+07				9.5211E+04		0.01

						Total		-15		-15		49.5		3.34E-04		1.56E-03		2.16E+07				9.1215E+04		0.01

						Núcleo

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-8.697		-8.697		29.5		3.0108E-04		2.54E-03		1.95E+07				1.3340E+05		0.01

						1.00E-07		-8.697		-8.697		34.5		3.1854E-04		2.47E-03		2.06E+07				1.3727E+05		0.01

						1.00E-07		-8.697		-8.697		39.5		3.2058E-04		2.46E-03		2.07E+07				1.3769E+05		0.01

						1.00E-07		-8.697		-8.697		44.5		3.0855E-04		2.51E-03		2.00E+07				1.3529E+05		0.01

						1.00E-07		-8.697		-8.697		49.5		2.8291E-04		2.62E-03		1.83E+07				1.2946E+05		0.01

						1.00E-01		-8.697		-8.697		29.5		3.0959E-04		1.78E-03		2.00E+07				9.6223E+04		0.01

						1.00E-01		-8.697		-8.697		34.5		3.2783E-04		1.73E-03		2.12E+07				9.9046E+04		0.01

						1.00E-01		-8.697		-8.697		39.5		3.2964E-04		1.72E-03		2.13E+07				9.9326E+04		0.01

						1.00E-01		-8.697		-8.697		44.5		3.1628E-04		1.76E-03		2.05E+07				9.7279E+04		0.01

						1.00E-01		-8.697		-8.697		49.5		2.9004E-04		1.84E-03		1.88E+07				9.3096E+04		0.01

						Total		-8.697		-8.697		29.5		6.1067E-04		1.78E-03		3.95E+07				1.9043E+05		0.02

						Total		-8.697		-8.697		34.5		6.4637E-04		1.73E-03		4.18E+07				1.9582E+05		0.02

						Total		-8.697		-8.697		39.5		6.5021E-04		1.73E-03		4.21E+07				1.9664E+05		0.02

						Total		-8.697		-8.697		44.5		6.2483E-04		1.77E-03		4.04E+07				1.9288E+05		0.02

						Total		-8.697		-8.697		49.5		5.7295E-04		1.84E-03		3.71E+07				1.8454E+05		0.02





Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Posición Z (cm)

Flujo neutrónico[n([cm2.seg)]

Flujo Epitérmico en el Reflector Central

Flujo neutrónico Epitérmico	-10	-5	0	5	10	23548867.110000003	24923848.360000003	25112334.025000002	23963755.57	22032376.025000002	Flujo Térmico en la facilidad de Grafito

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Flijo Epitérmico en la Facilidad de Grafito

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Flujo Neutrónico Térmico en el Núcleo


Flujo neutrónico Térmico	-10	-5	0	5	10	19481510.809999999	20611324.815000001	20742934.785	19964663.044999998	18305691.550000001	Flujo Neutrónico Epitérmico en el Núcleo

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	

Hoja2



				Flujo Neutrónico

		Posición 

		Plano medio		Experimental				MCNP

		(Z=0 cm)		Térmico		Epitérmico		Térmico		Epitérmico

				[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]

				(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)		(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)



		Núcleo		(2.16 ± 0.10) 10+7		(1.44 ± 0.07) 10+7		(2.07± 0.01) 10+7		(2.13 ± 0.01) 10+7

		Reflector Central		(1.88 ± 0.09) 10+7		(1.53 ± 0.08) 10+7		(1.58 ± 0.01) 10+7		(2.51 ± 0.01) 10+7



		Reflector Central		(1.84 ± 0.17) 10+7		(1.73 ± 0.15) 10+7

		(usando hojuelas de Manganeso)

		Reflector Externo		(1.06 ± 0.05) 10+7		(8.87± 0.4) 10+6		(1.02 ± 0.01) 10+7		(1.43± 0.01) 10+7







Hoja3






_49780880.unknown

Hoja1

						Reflector central

																		6.47E+10

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		0		0		29.5		2.3138E-04		2.02E-03		1.50E+07		-10.0		8.1788E+04		0.01

						1.00E-07		0		0		34.5		2.4346E-04		1.96E-03		1.58E+07		-5.0		8.3578E+04		0.01

						1.00E-07		0		0		39.5		2.4426E-04		1.95E-03		1.58E+07		0.0		8.3355E+04		0.01

						1.00E-07		0		0		44.5		2.3457E-04		1.92E-03		1.52E+07		5.0		7.8760E+04		0.01

						1.00E-07		0		0		49.5		2.1831E-04		1.96E-03		1.41E+07		10.0		7.4765E+04		0.01

						1.00E-01		0		0		29.5		3.6394E-04		1.73E-03		2.35E+07				1.0970E+05		0.01

						1.00E-01		0		0		34.5		3.8519E-04		1.67E-03		2.49E+07				1.1247E+05		0.01

						1.00E-01		0		0		39.5		3.8811E-04		1.66E-03		2.51E+07				1.1256E+05		0.01

						1.00E-01		0		0		44.5		3.7035E-04		1.64E-03		2.40E+07				1.0641E+05		0.01

						1.00E-01		0		0		49.5		3.4051E-04		1.69E-03		2.20E+07				1.0071E+05		0.01

						Total		0		0		29.5		5.9532E-04		1.34E-03		3.85E+07				1.3944E+05		0.01

						Total		0		0		34.5		6.2866E-04		1.30E-03		4.07E+07				1.4272E+05		0.01

						Total		0		0		39.5		6.3237E-04		1.29E-03		4.09E+07				1.4261E+05		0.01

						Total		0		0		44.5		6.0493E-04		1.27E-03		3.91E+07				1.3467E+05		0.01

						Total		0		0		49.5		5.5881E-04		1.31E-03		3.62E+07				1.2755E+05		0.01



						Facilidad en el grafito

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-15		-15		29.5		1.54E-04		2.36E-03		9.96E+06				6.3536E+04		0.06

						1.00E-07		-15		-15		34.5		1.59E-04		2.32E-03		1.03E+07				6.4344E+04		0.01

						1.00E-07		-15		-15		39.5		1.57E-04		2.24E-03		1.02E+07				6.1547E+04		0.01

						1.00E-07		-15		-15		44.5		1.50E-04		2.22E-03		9.72E+06				5.8318E+04		0.06

						1.00E-07		-15		-15		49.5		1.38E-04		2.30E-03		8.92E+06				5.5443E+04		0.01

						1.00E-01		-15		-15		29.5		2.14E-04		2.09E-03		1.39E+07				7.8105E+04		0.01

						1.00E-01		-15		-15		34.5		2.24E-04		2.03E-03		1.45E+07				7.9702E+04		0.01

						1.00E-01		-15		-15		39.5		2.22E-04		1.97E-03		1.43E+07				7.6447E+04		0.01

						1.00E-01		-15		-15		44.5		2.11E-04		1.97E-03		1.37E+07				7.2645E+04		0.01

						1.00E-01		-15		-15		49.5		1.96E-04		2.04E-03		1.27E+07				7.0007E+04		0.01

						Total		-15		-15		29.5		3.68E-04		1.61E-03		2.38E+07				1.0351E+05		0.01

						Total		-15		-15		34.5		3.83E-04		1.57E-03		2.48E+07				1.0519E+05		0.01

						Total		-15		-15		39.5		3.79E-04		1.52E-03		2.45E+07				1.0049E+05		0.01

						Total		-15		-15		44.5		3.62E-04		1.51E-03		2.34E+07				9.5211E+04		0.01

						Total		-15		-15		49.5		3.34E-04		1.56E-03		2.16E+07				9.1215E+04		0.01

						Núcleo

						Energy		X		Y		Z		Result		Rel Error

						1.00E-07		-8.697		-8.697		29.5		3.0108E-04		2.54E-03		1.95E+07				1.3340E+05		0.01

						1.00E-07		-8.697		-8.697		34.5		3.1854E-04		2.47E-03		2.06E+07				1.3727E+05		0.01

						1.00E-07		-8.697		-8.697		39.5		3.2058E-04		2.46E-03		2.07E+07				1.3769E+05		0.01

						1.00E-07		-8.697		-8.697		44.5		3.0855E-04		2.51E-03		2.00E+07				1.3529E+05		0.01

						1.00E-07		-8.697		-8.697		49.5		2.8291E-04		2.62E-03		1.83E+07				1.2946E+05		0.01

						1.00E-01		-8.697		-8.697		29.5		3.0959E-04		1.78E-03		2.00E+07				9.6223E+04		0.01

						1.00E-01		-8.697		-8.697		34.5		3.2783E-04		1.73E-03		2.12E+07				9.9046E+04		0.01

						1.00E-01		-8.697		-8.697		39.5		3.2964E-04		1.72E-03		2.13E+07				9.9326E+04		0.01

						1.00E-01		-8.697		-8.697		44.5		3.1628E-04		1.76E-03		2.05E+07				9.7279E+04		0.01

						1.00E-01		-8.697		-8.697		49.5		2.9004E-04		1.84E-03		1.88E+07				9.3096E+04		0.01

						Total		-8.697		-8.697		29.5		6.1067E-04		1.78E-03		3.95E+07				1.9043E+05		0.02

						Total		-8.697		-8.697		34.5		6.4637E-04		1.73E-03		4.18E+07				1.9582E+05		0.02

						Total		-8.697		-8.697		39.5		6.5021E-04		1.73E-03		4.21E+07				1.9664E+05		0.02

						Total		-8.697		-8.697		44.5		6.2483E-04		1.77E-03		4.04E+07				1.9288E+05		0.02

						Total		-8.697		-8.697		49.5		5.7295E-04		1.84E-03		3.71E+07				1.8454E+05		0.02





Flujo Neutrónico Térmico 

en el Reflector Central



Flujo neutrónico Térmico	-10	-5	0	5	10	14971442.9	15753273.414999999	15804908.005000001	15178045.965	14125554.435000001	Flujo Epitérmico en el Reflector Central

Flujo neutrónico Epitérmico	-10	-5	0	5	10	23548867.110000003	24923848.360000003	25112334.025000002	23963755.57	22032376.025000002	Flujo Térmico en la facilidad de Grafito

Flujo neutrónico Térmico	-10	-5	0	5	10	9957323.040000001	10279230.414999999	10171173.064999999	9721214.495000001	8918937.1999999993	Flijo Epitérmico en la Facilidad de Grafito

Flujo neutrónico Epitérmico	-10	-5	0	5	10	13866216.795	14521225.51	14345551.435000001	13681031.085000001	12702885.6	Flujo Neutrónico Térmico en el Núcleo


Flujo neutrónico Térmico	-10	-5	0	5	10	19481510.809999999	20611324.815000001	20742934.785	19964663.044999998	18305691.550000001	Flujo Neutrónico Epitérmico en el Núcleo

Flujo neutrónico Epitérmico	-10	-5	0	5	10	20031697.425000001	21212110.740000002	21329097.380000003	20464897.399999999	18767167.609999999	

Hoja2

				Neutron flux



		Position 		Experimental				MCNP

		Z=0 [cm]		Thermal		Epithermal		Thermal		Epithermal

				[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]		[n/(cm2 seg)]

				(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)		(0< E < 0.1 eV)		(0.1 eV< E <100 KeV)



		Core		(2.16 ± 0.10) 10+7		(1.44 ± 0.07) 10+7		(2.07± 0.01) 10+7		(2.13 ± 0.01) 10+7

		Central reflector		(1.88 ± 0.09) 10+7		(1.53 ± 0.08) 10+7		(1.58 ± 0.01) 10+7		(2.51 ± 0.01) 10+7



		Central reflector		(1.84 ± 0.17) 10+7		(1.73 ± 0.15) 10+7

		(using manganese flakes)

		External reflector		(1.06 ± 0.05) 10+7		(8.87± 0.4) 10+6		(1.02 ± 0.01) 10+7		(1.43± 0.01) 10+7







Hoja3






_49778592.unknown

_44579680.unknown

