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ABSTRACT 

LAVA (Let AKISN V;sit AMPX) is a computer code which will trans­

form AMISK cross-section libraries to the AMPX working library format. 

This version of LAVA if a stand-alone program issued with the MORSE-SGC 

code which accepts only cross sections in the AMPX working library 

format. 
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INTRODUCTION 

LAVA (Let ANISN Visit AMPX) Is a module of AMPX . It will take an 

ANISN* cross-section library (neutron, gaana, or coupled neutron-gasm) 

and transfom It into an AMPX working library, which can be used by MDRSE-

SGC.3 

The version of LAVA issued with MORSE-SGC contains the necessary 

AMPX library routines to render it operable as a stand-alone program. 

A FORTRAN subroutine, ALOCAT, is used to allocate the space for data 

storage (see Fig. 1). The version Issued allocates 30,000 words for data 

storage. This can be altered by changing the 30,000 on the second and 

third cards (Fig. 1) to whatever size is desired. The execution GOSIZE 

aust also be set to accosaodate this storage space. 

SUBROUTINE ALOCAT (PR0GK) 

COMMON D(30000) 

CALL PROGM (D, 30000) 

RETURN 

END 

Figure 1. A FORTRAN ALOCAT 

An IBM 360/370 assembly language subroutine ALOCAT is issued a* part 

of MORSE-SGC. This version can also be used with LAVA instead of the 

FORTRAN version above. The asseably language version utilises all storage 

space available within the execution GOSIZE. Data storage space is then 

altered by changing the execution GOSIZE. 

1 
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The FIDO format is used for LAVA input data. An extract of the 

AMPX manual (Section 13.0 of Ref. 1) which explain? the use of the FIDO 

systea is included as Appendix A. 

A sample problem is shown in Appendix C. 

Block 1 

LAVA Input Data 

0$ Logical Definitions [6]* 

1. Ml - ANISN library (default 20) 

2. N2 - AMPX working library (default 4) 

3. M3 - Scratch (default 18) 

4. N4 - Scratch (default 19) 

5. N5 - Input (default 5) 

6. 36 - Output (default fc) 

1$ ANISN Library Parameter Data [8] 

1. NNLC - Number of isotopes to be put on new library 

2. IGM - Number of neutron groups 

3. IHT - Position of a T 

4. IHS - Position of < j _ 

5. IW1 - Table length 

6. IFTG - First thermal group 

7. IPM - Number of gamma groups 

8. IFM - Formar of ANISN library 

-1, binary 

0, free«form BCD 

1, formatted BCD 

T - Terminate Block 1 

*Number of entries required for e->ch array is shown in i ], 
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Block 2 

2$ Identifiers of P 0 parts of nuclides on AMISN library (NNUC) 

3$ Order of scattering by nuclides selected fro* ANISN library 

[NNUC] 

•*$ AMPX identifiers for the nuclides selected froci ANISN library 

[NNUC] 

5$ MT Numbers [IHTJ 

The MT nuabers (see Fig. 2) of the 1-D cross sections above 

°K*f, i n t h e A N I S N library, starting at position IHT and work­

ing back to the first position (defaults 1, 1452, 27, 18, 1018, 

1001, 2, 16, 102. 103, 107) 

6* CHI [IGM] 

Needed for fissionable nuclides if MT 1018 not present in the 

ANISN library 

7* Neutron energy group boundaries fIGM+1] high-to-low in energy 

(eV) (defaults are available* for 16, 22, 37, 30, 51, 100, 104. 

105, 119, 123, and 231 neutron groups) 

8* Gaoaa energy group boundaries [IPM+12 

High-to-low in energy (eV) (defaults are available for 18, 21, 

25, and 26 giean groups) 

9$ CHI Forcing Flags [WUC] 

A nonzero entry for a nuclide causes chi for that nuclide to 

be taken fro* the 6* array egardless of whether there is an 

MT-1018 entry (defaults to zero all entries) 
T - Terainate Block 2 

+An extract of the AMPX Manual (Section 11.6 of Bef. 1) which lists 
the built-in energy group boundaries is included as Appendix B. 
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NT Nuabers 

1 ct 
1452 V0f 
27 ca 
18 °f 
1018 X 
1001 °tr 
2 °s 
16 °n2, 
102 anY 
103 cnp 
107 ana naj 

Figure 2. MT nuabers. 
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LAVA Input/Output Specifications 

The following devices are noraally needed in running LAVA. 

Logical Nuaber Purpose 

4 AMPX working library written 
by LAVA 

5 Card input 
6 Standard output 
18 Scratch device 
19 Scratch device 
20 AMISN library 

Each P-part of each nuclide in the ANISN library aust be preceded by 

the following: 

NCPS,IW,NF,ID,(TITLE(I),I-1,1?) 

where 

NGPS is the nuabur of grcups, IGM+IPM 

T.HM is the table length 

NF is a flag which will noraally be zero. 

KF«7 is used ** a flag to indicate the end of the ARISM 
library 

ID - the ID nuaber of the P-part 

TITLE(I) - alpha nuaeric data 

For a free-fcra BCD or formatted BCD AMISS library, the card format 

will be: 1X,2I6,I4,I6,12A4. 

I 
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APPENDIX A 

FIDO (ANISN) Input System 

W. A. Rhoades 

The FIDO input method is especially devired to allow the entrance 

or modifying of large data arrays with minimum effort. Special advantage 

is taken of patterns of repetition or symmetry wherever possible. The 

FIDO system was patterned after the input method used with the FLOCO 

coding system at Los Alamos, and Wis first applied to the DTI*-II code. 

Since that time, numerous features requested by users have been added, 

a free-field option has been developed, and the application of FIDO has 

spread to innumerable codes. 

The data are entered in units called "arrays". An irray comprises 

a group of contiguous storage locations which are to be filled with data 

at one time. These arrays usually correspond on a one-to-one basis with 

FORTRAN arrays used in the orogram. A group of one or more arrays read 

with a single call to the FIDO package forms a "block", and a special 

delimiter is required to signify the end of each block. Arrays within 

a block aiay be read in any order with respect to each other, but an array 

belonging to one block must not be shit Led to another. The same array 

can be entered repeatedly within the same block. For example, an array 

could be filled with "0" using a special option, and then a few scattered 

locations could be changed by reading in a new set of data for that array. 

If no entries to the arrays in a block are required, the delimiter alone 

satisfies the input requirement. 

Three major types of input, are available: fixed-field input, 

free-field input, and user-field input. 
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Fixed-Field Input 

Each card is divided into six 12-column data fields, each of which 

is divided into three subfields. The following sketch illustrates a 

typical data field. The three subfields always comprise two, one, and 

nine columns, respectively. 

r-l r4 r4 
« V •» 
•rt * * -H 
+4 Vl Vl 
•3 •§ § 
CO I 01 I (O I 

i I I I _ I i i i i i i l 

To begin the first array of a block, an array originator field is 

placed in any field on a card: 

Subfield 1: An integer array identifier < 100 specifies the data 

array to be read in. 

Subfield 2: An arr.iy-type indicator: 

"$" if the array is integer data 

"*" if the array is real data 

Subfield 3: Blank 

Data are then placed in successive fields until the required number 

of entries has been accounted for. A sample data sheet shown below illus­

trates this input. 

In entering data, it is convenient to think of an "index" or 

"pointer" which 1* ur.der control of the user, and which specifies tre 

position in the array into which the next data entry is to go. The 

pointer it always positioned at array location 0 1 by entering the array 

originator field. The pointer subsequently moves according to the data 
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operator chosen. Blank fields are a special case, in that they do not 

cause any data modification and do not move the pointer. 

A data field has the following form: 

Subfield 1: The data numerator, an integer < 100. We refer to this 

entry as N} in the following discussion. 

Subfield 2: One of the special dataogerators listed below. 

Subfield 3: A nine-character data entry, to be read in F9.0 format. 

It will be converted to an integer if the array is a 

"$" array or if a special array operator such as Q 

is being used. Note that an exponent is permissible 

but not required. Likewise, a decimal is permissible 

but not required. If no decimal is supplied, it is as­

sumed to be immediately to the left of the exponent, if 

any; and otherwise, to the right of the last column. 

This entry is referred to as N-j in the following dis­

cussion. 

A list of data operators and their effect on the array being input 

follows: 

"Blank" indicates a single entry of data. The data entry in 

the third subfield is entered in the location indicated by the 

pointer, and the pointer is advanced by one. However, an entirely 

blank field is ignored. 

The "+" or "-" indicates exponentiation. The data entry in the 

third field is entered and multiplied by 10 * l , where Nj is the 

data numerator in the first subfield, given the sign indicated by 

the data operator Itself. The pointer advances by one. In cases 



9 

where an exponent is needed, this option allows the entering of aore 

significant figures than the blank option. 

The "&" has the same effect as "+'*. 

"R" indicate*; that tne data entry is to be repeated Hj times. 

The pointer advances by Hj_. 

"I" indicates linear interpolation. The data numerator, Nj, 

indicates the number of interpolated points to be supplied. The 

data entry in the third subfield is entered, followed by Nj inter­

polated entries equally spaced between that value and the data entry 

found in the third subfield of the next nonblank field. The pointer 

is advanced by N x + 1. The field following an "I" field is then 

processed normally, according to its own data operator. The "I" 

entry is especially valuable for specifying a spatial mesh. In "$" 

arrays, interpolated values will be rounded to the nearest integer. 

"L" Indicates logarithmic interpolation. The effect is the 

same as that of "I" except that the resulting data are evenly sepa­

rated in log-space. This is especially convenient for specifying 

an energy mesh. 

"Q" is used to repeat sequences of numbers. The length of the 

sequence is given by the third subfield, N3. The sequence of N3 

entries is to be repeated Nj times. The pointer advances by Ni*N3. 

If either N^ or N3 is 0, then a sequence of Nj + N3 is repeated one 

time only, and the pointer advances by Nj + N3. This feature is 

especially valuable for geometry specification. 
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The "H" option has the sa»e effect as "Q", excepr that the order 

of the sequence is reversed each time it is entered. This is val­

uable for the type of symmetry possessed by S n quadrature coefficients. 

"M" has the same effect as "N" except that the sign of each entry 

in the sequence is reversed each time the sequence is entered. For 

example, the entries 

1 2 3 2M2 

would be equivalent to 

1 2 3 - 3 - 2 2 3 . 

This option is also useful in entering quadrature coefficients. 

"Z" causes Nj + N-j locations to be set to 0. The pointer is 

advanced by Nj + N3. 

"C" causes the position of the last array item entered to be 

printed. This is the position of the pointer, less 1. The pointer 

is not moved. 

"0" causes the print trigger to be changed. The trigger is 

originally off. Successive "0" fields turn it on and off alter­

nately. When the trigger is on, each card image is listed as it is 

read. 

"S" indicates that the pointer is to skip Nj positions leaving 

those array positions unchanged. If the third subfield is blank, 

the pointer is advanced by Nj. If the third subfield is nonblank 

that data entry is entered following the skip, and the pointer is 

advanced by Nj + 1. 

"A" mo</es the pointer to the position, N-j, specified in tn* 

third subfield. 
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"F" fills the reminder of the array with the datum entered in 

the third subfield. 

"E" skips over the reminder of the array. The array length 

criterion is always satisfied by an "E", no natter how aeny entries 

have been specified. Ho more entries to an array nay be given fol­

lowing an "E", but data entry nay be restarted with an "A". 

The reading of data to an array is terminated whan a new array origir 

field is supplied, or when the block is terminated. If an incorrect nun-

ber of positions has been filled, an error edit is given; and a flag is 

set which will later abort execution of the problem. FIDO then continues 

with the next array if an array origin was read. Otherwise, it returns 

control to the calling program. 

A block termination consists of a field having "T** in the second 

subfield. All entries following T " on a card are ignored, and control 

is returned from FIDO to the calling program. 

Comment cards can be entered within a block by placing an apostrophe 

(') in column 1. Then columns 2-80 will be Hated, with column 2 being 

used for printer carriage control. Such cards have no effect on the 

data array or pointer. 

Free-Field Input 

With free-field input, data are written without fixed restrictions 

as to field and subfield size and positioning on the card. The options 
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used with fixed-field input are available, although some are slifhtly 

restricted in form. In general, fewer data cards are required for a 

problea. the interpreting print is easier to read, a card listing is 

•ore intelligible, the cards are easier to keypunch, and certain common 

keypunch errors are tolerated without affecting the problea. Data arrays 

using fixed- and free-field input can be intermingled at will within a 

given block-

The concept of three subfields per field is also applicable to free-

field input; but if no entry for a field is required, no space for it 

need be left. Only coluans 1-72 may be used, ?s with fixed-field input. 

The array originator field can begin in a.iy position. The array 

identifiers and type indicators are used as in fixed-field input. The 

type indicator is entered twice, to designate free-field input (i.e., 

"$$" or " * * " ) . The blank third subfield required in fixed-field input is 

not required. For exaaple: 

31** 

indicates that array 31, a real-data array, will follow in free-field 

forma... 

Data fields may follow the array origin field immediately. The data 

field entries are identical to the fixed-field entries with the following 

restrictions: 

(1) Any number of blanks may separate fields, but at least one blank 

must follow a third subfield entry if one is used. 

(2) If both first- and second-subfield entries are used, no blanks 

may separate them, i.e., 2AS, but not 24 S. 

(3) Numbers written with exponents must not have imbedded blanks, 

i.e., 1.0E+4, 1.0E4, 1.0+4, or even 1+4, but not 1.0 E4. 
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(4) In Lhlrd-subfleld data entries, only 9 digits, including the 

decimal but not including the exponent field, can be used, i.e., 

123456.89E07. but not 123456.789E07. 

(5) The 2 entry must be of the form: 7382, not Z738 or 738 2. 

(6) The • or - data operators are not needed and are not available. 

(7) The Q, M, and M entries are restricted: 3Q4, 1K4, or M4, but 

not 4Q, 4M, or 4M. 

User-Field Input 

If the user follows the array identifier in the array originator 

field with the character " V or "V, Che input format is to be specified 

by the user. If "IT is specified, the FORTRAN FORMAT to be used anst 

be supplied in coluans 1-72 of the next card. The format anst be en­

closed by the usual parentheses. Then the daca for the entire array aust 

follow on successive cards. The rules of crdinary FORTRAN input regarding 

exponents, blanks, etc., apply. If the array data do not fill the last 

card, the remainder aust be left blank. 

"V" has Che saae effect as "U" except that the format read in the 

last preceding "U" array is used. 



Nome ( \ ' i u * r u l KxunipU* o\ FIDO I HJHl I Charge Dolt Pogt 

• \ • • • 

IDENTIFICATION 
c • 

REMARKS ( 0 0 NOT PUNCH) 
I P I , „ , - --, 

i $ i Segin the 1$ array, f lxed- f l e ld , integral 
1 

i 
Enter 1 

F 2 Fi l l array with 2 
" 2 * 

t tegln the 2* array, f i xed- f i e ld , real 
1 • 2 3 A , t 

1 . Enter 1.234 
• * 1_ 2__. _ 3 ..A_ . " 1 , — — . . A . . . • •* - . . . 4- • - i — • . • V , 

n ii 
_ M A 11 

5 . - 1 2 3 4 , + 0 . 2 ii II 

. 3 . - 1 2 3 4 II ii 

. i 7 

• 7.0 
i y 

K blank f ie ld la alwaya Ignored 
T M . . . Terminate thin block 

t * 2 0 
. . - 4 - •* • • - • • - i .. 4 « ., 

4o entr ies may follow T on a card 
3 . * Begin 3* array, f ixed- f ie ld real 

1 J 

. 9 . 1 • . 0 1 Enter 0 , 1 , 2 , 3 , A , 3 , 6 , 7 , 1 , 9 , 1 0 , 1 0 , 1 0 

. 3 R i o j aa real number* 
1 * 

3 * * 1 0 S 1 0 >Repeat 3* In f r e e - f i e l d , aklp 

"l l 1 . 2 . J 1 « to 11th entry, correct eequence r.o 
• < 

. . . . . . . a 3 0 - - — 9 , 1 0 , 1 1 , 1 2 
mmm 

4 * * 2 . 1 1 A . 0 Begin A* array, f r e e - f i e l d , real 
2 Q 4 Enter 1,2,3,A, 1,2,3.A. 1,2,3,A 

.' ̂  E End reading th * array; remainder of array uncr. ange 
J "" 

44 
. T Terminate thla block 

• * * . to 

4 , 0 
R REPEAT 1• INTERPOLATE S • SKI P T > TERMINATE 
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APPENDIX B 

Built-in Energy Croup Structures 

An AHFX user has complete flexibility in selecting Che neutron and 

energy structures in vhich he obtains nultigroup cross sections and 

is liaited only by considerations of tin* and core size. However, a 

large number of NOT runs ar- node using group structures which can be 

referred to as "standard" group structures, because they are so widely 

eaployed. 

In an effort to relieve the user from the chore of inputting these 

structures — sonet-Jes several tines in a single AnTX run — unny of 

these "standard" structures are built into AMPX. 

"Standard" Neutron Boundaries 

The available neutron group structures are listed on the following 

pages. They include: 

1. A 16 group Hansen-Roach structure, 

2. A 22 group structure widely used for air transport calculations, 

3. A 37 group Defense Nuclear Agency structure, 

4. A 50 group structure derived fron the GAM-II structure and in­

tended for fast reactor applications, 

5. A 51 group structure identical to the 50 group structure, but 

having one extra thernal group, 

6. A 100 group structure consisting of the GAM-II structure with 

ore thermal group, 

7. A 104 group structure formed by adding 4 groups to the 10C group 

structure to Include important variations in air cross sections. 
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8. A 105 group structure which is the 104 group structure with one 

group above IS MeV. 

9- A 119 group structure tailored for fast reactor, air transport. 

and several shielding applications. 

10. A 123 group structure which consists of the CAM-11 boundaries 

combined with a 30 group THEIMOS structure below 1.86 eV. 

11. A 231 group structure based on the 238 group CSEMC structure 

but which nas no re themal groups and no groups a«cve IS MeV. 

These 11 structures are shown on the following pages. 
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Table B . I . Standard I6 -group neutron s t n * 

GROUP ENERGY ***•!£ 
1 1 . 5 O 0 0 E 0 7 3.0OOCE 0 6 
2 3 . 0 0 0 0 E 0 6 1 .4OO0? 0 6 
3 1 . 4 0 0 0 E 0 6 9 .0OO0E 05 
* 9 . 0 O 0 0 E 0 5 4 . 0 O 0 O ? 0 5 
5 4 .CO0OE OS l.OOOOE 0 5 
6 t .OOOOE OS l .?OOOE 0 * 
1 l .TOOOE O* 3 .0OO0E 0 3 
a 3 . 0 0 0 0 E 0 3 S.5OO0E 02 
9 S . 5 0 0 O E 0 2 l .OOOOE 02 

1 0 l .OOOOE 0 2 3 .0OO0E 01 
1 1 3 . 0 0 0 0 E 0 1 l .OOOOE Ol 
\2 l .OOOOE 0 1 3 . 0 O 0 0 E OO 
13 3 . 9 0 O O F OO l.OOOOE OO 
14 l.OOOOE OO 4 . 0 O 0 O E - - 0 1 
15 4 . 0 0 0 0 E - 0 1 l .OOOOE-- 0 1 
1 6 1 . 0 0 0 0 E - O 1 l .OOOOE-- 0 3 

Table B.Z. Standard 22- group neutron st true 

GPOUP ENERGY *AMG? 
1 1 . 4 9 1 8 ? 0 7 1 . 2 2 1 4 € C7 
2 1 . 2 2 1 4 ? 0 7 l.OOOOE 07 
3 1 .COOOE 0 7 6 . 1 8 7 3 ? 0 6 
• 6 . 1 6 7 3 ? 06 6 . 3 6 0 0 E 0 6 
« 6 . 3 6 0 0 E 0 6 4 . 9 6 S 9 E 0 6 
6 4 . 9 6 S 9 E 0 6 4 . 0 6 5 7 ? 06 
7 4 . 0 6 5 7 E 0 6 3 . 0 1 1 9 E 0 6 
8 3 . 0 1 1 9 E 0 6 2 . 4 6 6 0 E 0 6 
9 2 . 4 6 6 O E 0 6 2 . 3 S 0 0 E 06 

1 0 2 . 3 5 O 0 E 06 1 . 0 2 6 8 E 06 
1 1 1 . 8 2 6 8 E 0 6 1 . 1 0 8 0 E 06 
12 1 . I 0 8 0 E 0 6 5 . 5 0 2 3 ? 05 
1 3 5 . 5 0 2 3 E OS 1 . 1 1 0 9 E 05 
1 * 1 . 1 1 0 9 E OS 3 . 3 5 4 6 E 03 
1 * 3 . 3 5 4 6 ? 0 3 5 . 6 2 9 5 : 02 
1 6 S . 8 2 9 5 E 0 2 1 . 0 1 3 0 ? 02 
1 7 1 . 0 1 3 0 ? 02 2 . 9 0 2 3 E 01 
18 2 . 9 0 2 3 E 01 1 . 0 6 7 7 E 01 
1 9 1 . 0 6 7 7 E 01 3 . 0 5 9 0 ? 00 
2 0 3 . 0 5 9 0 E 00 1 • 1 2 5 4 E 00 
2 1 1 . 1 2 S 4 E 0 0 4 . 1 4 0 0 ? - -01 
2 2 4 . 1 * 0 0 ? - >01 1 . 0 0 0 0 ? - •05 
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T a b l e B . 3 . 
S T * N D ~ 4 0 37 <MOl*» Hz OTQ3M STRUCTl>t£ 

Otf> ENERGY 9A*SE 
1 1 . 9 6 * Or 0 7 1 . 6 9 0 5 = 0 7 
2 1 . 6 9 0 S E 0 7 1 . 4 9 1 * = 0 7 
3 1 . 4 9 1 4 E 0 7 1 . 4 1 9 1 ? 0 7 
* 1 . 4 1 9 1 E 0 7 1 . 3 9 4 Or 0 7 
c 1 . 3 8 4 0 ? 0 7 1 . 2 8 4 OE 0 7 
6 1 . 2 8 4 0 E 0 7 1 . 2 2 1 4 ? 0 7 
7 I . 2 2 1 4 E 0 7 1 . 1 0 5 2 ? 0 7 
e 1 . 1 0 5 2 ? 0 7 l.OOOOE 0 7 
9 l .OOOOE 0 7 9 . 0 4 8 4 E 0 6 

1 0 9 . 0 4 8 4 ? 0 6 8 . 1 8 7 3 E 0 6 
1 1 H . 1 6 7 3 E 0 6 7 . 4 082? 0 6 
1 2 7 . 4 C 8 2 E 0 6 6 . 3 7 6 3 = 0 6 
1 3 6 . 3 7 6 3 E 0 6 4 . 9 6 5 9 E 0 6 
1 * 4 . 9 6 5 9 E 0 6 4 . 7 2 3 7 = 0 6 
1 5 4 . 7 2 J 7 E 0 6 4 . 0 6 5 7 = 0 6 
l e 4 . 0 6 * 7 ? 0 6 3 . 0 I 1 9 E 0 6 
1 7 3 . 0 1 1 9 ? 0 6 2 . 3 8 5 2 = 0 6 
l e 2 . 3 6 5 2 ? C6 2 . 3 0 6 9 ? 0 6 
1 9 2 . 3 0 6 9 E 0 6 1 . 6 2 6 8 - 0 6 
2 1 1 . 8 2 6 8 ? 0 6 1 . 1 0 8 0 ? 0 6 
2 1 1 . 1 0 8 0 ? 0 6 5 . 5 0 2 3 ? OS 
2 2 5 . 5 0 2 3 ? 0 5 1 . 5 7 6 4 = 0 5 
2 ^ 1 . S 7 6 4 E 0 5 1 . 1 1 0 9 ? OS 
2 « 1 . 1 I 0 9 E 0 5 5 . 2 4 7 5 ? 0 4 
2 5 5 . 2 4 7 5 ? 0 4 2 . 4 7 8 8 E 0 4 
2 6 2 . 4 7 f t 8E 0 4 2 . 1 8 7 5 = 04 
2 7 2 . I 8 7 5 E 0 4 1 . 0 3 3 3 = 0 4 
2 8 I . 0 3 3 3 E 0 4 3 . 3 S 4 6 ? C * 
2 < 3 . 3 5 4 6 ? C3 1 . 2 3 * 1 ? 0 3 
3 0 1 . 2 3 * IE 0 3 5 . 8 2 9 5 ? 0 2 
3 1 5 . 8 2 * 5 ? 0 2 1 . 0 1 3 0 E 0 2 
3 2 1 . 0 1 3 0 E 0 2 2 . 9 0 2 3 = 0 1 
2 3 2 . 9 0 2 3 E C I 1 . 0 6 7 7 = 01 
3 4 1 . 0 6 7 7 E 0 1 3 . 0 5 9 0 = 0 0 
3 5 3 . 0 5 9 0 E 0 0 1 . 1 2 5 4 = 0 0 
3 " 1 . 1 2 5 4 E 0 0 4 . 1 4 0 0 ? " - 0 1 
3 ? 4 . 1 4 O 0 E - - 0 1 1 . 0 0 0 0 = - - 0 5 
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Table B.4. 
STRUCTURE STMOARO SO GROUP NEUTR3N S 

ROUP ENERGY RA*G6 
t 1 . . 4 9 1 8 E 0 7 1 . . 2 2 1 4 6 0 7 
2 1 . . 2 2 I 4 E 0 7 1< .OOOOE 0 7 
3 1 . .OOOOE 0 7 6 . . 1 6 7 3 E 0 6 
4 8 . 1 8 7 3 E 0 6 6 . . 7 0 3 2 = 0 6 
« • • 7 0 3 2 E 0 6 5 . . 4 8 8 1 6 0 6 
e S . . 4 6 6 1 6 0 6 4« , 4 9 3 3 6 0 6 
7 4 . . 4 9 3 3 E 0 6 3 . . 6 7 8 8 6 0 6 
e 3 . . 6 7 8 8 6 1 6 3 , . O H 9 E 0 6 
9 3 , . 0 1 1 9 6 0 6 2 . , 4 6 6 0 6 0 6 

f O 2 . . 4 6 6 OE 0 6 2 . . O I 9 0 E 0 6 
L t 2 . . 0 1 9 0 6 0 6 1 . , 6 5 3 0 6 0 6 
1 2 1< . 6 5 3 0 6 0 6 1 . , 3 5 3 4 = 0 6 
1 3 1< . 3 5 3 4 6 0 6 1 . , 1 0 6 0 6 0 6 
1 * 1 . . 1O80E 0 6 9 . . 0 7 1 8 E 0 5 
I S 9 . . 0 7 1 8 E 0 5 7 . . 4 2 7 4 E 0 5 
t « 7 . . 4 2 7 4 E OS 6 . . 0 9 1 0 6 0 5 
; 7 6 . .081OE OS 4 . . 9 7 6 7 6 0 5 
1 8 4 , . 5 7 8 7 E OS 4 . . 0 7 6 2 6 0 5 
1 9 4 , >0762E 0 5 3 . . 3 3 7 3 5 0 5 
2 0 3 . . 3 3 7 3 E OS 2 . . 7 3 2 4 6 0 5 
2 1 2 . . 7 3 2 4E 0 5 2 . . 2 3 7 1 6 0 5 
2 2 2 . . 2 3 7 1 E 0 5 1 . . 8 3 1 6 6 0 5 
2 3 1 . . 8 3 1 6 E 0 5 1 . . 4 9 9 6 - . OS 
2 4 1 . . 4 9 9 6 E 0 5 1 . . 2 2 7 7 6 OS 
2 5 1 . . 2 2 7 7 E 0 5 8 . . 6 5 1 7 6 0 4 
2 6 8 . , 6 5 1 7E 0 4 5 . . 2 4 7 5 E 0 4 
2 7 S i . 2 4 7 5 E 0 4 4 . . 0 8 6 8 6 0 4 
2 8 4 , . 0 8 6 8 6 0 4 3 . . 1 8 2 8 6 0 4 
2 9 3 . >te28E 0 4 2 . . 4 7 6 8 = 0 4 
3 0 2 . . 4 7 8 8 6 0 4 1< . 9 3 0 5 E 0 4 
3 1 1 , • 9 3 0 5 E 0 4 1 . 5 0 3 4 E 0 4 
3 2 1 . . 5 0 3 4 6 0 4 7 . 1 0 1 8 6 0 3 
3 3 7 , . 1 0 1 8 6 0 3 4 . . 3 0 7 4 6 0 3 
3 4 4 , . 3 0 74E 0 3 3 . . 3 5 4 6 6 0 3 
3 5 3 . . 3 5 4 6 6 0 3 2 . . 6 1 2 6 S 0 3 
3 6 2 , . 6 1 2 6 6 0 3 2 . 0 3 4 76 0 3 
3 7 2 . . 0 3 4 7 6 0 3 1 . S 6 4 6 E 0 3 
3 8 1 . . 5 8 4 6 6 0 3 t . 2 3 4 1 = 0 3 
3 9 1 . . 2 3 4 1 6 0 3 9 . 6 1 1 2 6 0 2 
4 0 9 . . 6 1 1 2 6 0 2 4 . 5 4 0 0 6 0 2 
4 1 4 . . 5 * 0 0 6 0 2 2 . 1 6 4 5 = 0 2 
4 2 2 , . 1 4 4 5 6 0 2 1 . 0 1 3 0 6 0 2 
4 3 1 . . 0 1 3 0 6 0 2 4 . 7 6 5 1 E CI 
4 4 4 , . 7 8 5 1 6 0 1 2 . 2 6 0 3 6 0 1 
4 S 2 . . 2 6 0 3 6 0 1 I . 0 6 7 7 6 0 1 
4 < I . . 0 6 7 7 6 0 1 5 . 0 4 3 5 6 0 0 
4 7 5 . 0 4 3 5 6 0 0 2 . 3 8 2 4 6 0 0 
4 6 2 . . 3 8 2 4 6 0 0 1 . 1 2 5 4 6 OO 
4 9 1 . . 1 2 5 4 6 0 0 4 . 1 4 0 0 6 * 0 1 
SO 4 , . 1 4 0 0 6 - - 0 1 1 . 0 0 0 0 6 * 0 5 



20 

Table B.5. 
STANDARD 51 GROUP NEUTRON STRUCTURE 

PUP ENERGY RANS^T 
1 I . 4Q18E 0 7 1 . 2 2 1 4 : 0 7 
2 1 . 2 2 1 4fc C 7 l .OOOOE 0 7 
-» 1 , 0 0 0 0 ? 0 7 8 . 1 8 7 3 E 0 6 
4 8 . 1373F Of 6 . 7 0 3 2 = 0 6 
c P . 7 3 : ? F OC 5 . 4 6 C 1 ? 0 6 
c 5 . 4 SO I * nr. *.+<*Z~*-. Of 
* « .<»^.».?r * K 3. 6 7f. f t IX 
U :»«»<7«x», :v ?-• o:i«*. »»;" 
•. ?. o i : **•• .'< 2 *t,r.f! •-!.. 

1C ?- * *<" . Or ~^ r-->'.«rc C * 
1 • ' ' •P l°OE 6* • . 6 5 3 0 ? 0 6 
1 2 1 . f r5305 0 6 1 . 3 5 3 4 : 0 6 
1 3 I . 3 5 3 4 E 0 6 1 . 1 0 8 0 : 0 6 
1 4 1 . 1 0 P 0 E 0 6 9 . 0 7 1 8 : 0 5 
1 5 9 . 0 71 3F 0 5 7 . 4 2 7 4 5 C5 
1 6 7 . 4 2 7»F 0 5 6 . 0 8 1 0 : 0 5 
1 7 6 . 0 8 1 0 E 0 5 4 . 9 7 8 7 H 0 5 
• 6 4.«1787E 0 5 4 . 0 7 6 2 ? 0 5 
i<; 4 . 0 7 6 2 E 0 5 3 . 3 3 7 3 : 0 5 
2 0 3 . 3 3 7 3 E 0 5 2 . 7 3 2 4 : 0 5 
2 1 2 . 7 3 2 4 E 0 5 2 . 2 3 7 1 5 0 5 
2 2 2 2 3 7 1 E 0 5 1 . 8 3 1 6 ? 0 5 
2 3 1 . 8 3 1 6 E 0 5 1 . 4 9 9 6 ? 0 5 
2 4 1 . 4 9 9 6 E 0 5 1 . 2 2 7 7 : 0 5 
2 5 1 . 2 2 7 7 E 0 5 8 . 6 5 1 7 : 0 4 
2 6 8 . 6 5 1 7E 0 4 5 . 2 4 7 5 : 0 4 
; 7 5 . 2 4 7 S E 0 4 4 . 0 8 6 8 : 0 4 
2e 4 . 0 8 f r 8 E 0 4 3 . 1 82 BE 04 
2s 3 . 1 8 2 8 E 04 2 . 4 7 9 8 : 04 
J C 2 . 4 7 8 8 E 0 4 1 . 9 3 0 5 E 0 4 
3 1 1 . 9 3 0 5 E 0 4 1 . 5 0 3 4 ? 0 4 
3 2 1 . 5 0 3 4 E 0 4 7 . 1 0 1 8 : 0 3 
3 3 7 . 1018E 0 3 4 . 3 0 7 4 E 0 3 
3 4 4 . 3 3 7 4 E 0 3 3 . 3 5 4 6 E 0 3 
3 * 2 . 3 5 4 6 E 0 3 2 . 6 1 2 6 : 0 3 
3 f t 2 . 6 1 2 6 E 0 3 2 . 0 3 4 7£ 0 3 
3 7 2 . 0 3 4 7 E 0 3 1 . 5 8 4 6 ? 0 3 
3e 1 . 5 8 4 6 E 0 3 1 . 2 3 4 1 : 0 3 
3 9 1 . 2 3 4 1 E 0 3 9 . 6 1 1 2 ? 0 2 
4 0 9 . 6 U 2 E 02 4 . 5 4 0 0 ? 0 2 
4 1 4 . 5 4 0 0 F 0 2 2 . 1 4 4 5 ? 0 2 
4 2 ? . 1 4 4 5 E 0 2 1 . 0 1 3 0 : 0 2 
4 3 1 . 0 1 3 0 E 0 2 4 . 7 8 5 1 ? 01 
4 4 4 . 7 6 5 1 E 0 1 2 . 2 6 0 3 : 0 1 
4 5 T . 2 6 0 3 E 01 1 . 0 6 7 7 ? 0 1 
4 < 1 . 0 6 7 7 F 01 5 . 0 4 3 5 ? 0 0 
4 7 5 . 0 4 3 5 E OC 2 . 3 8 2 4 ? 0 0 
4 8 2 . 3 8 2 4 F 0 0 1 . 1 2 5 4 ? 0 0 
4<; 1 . 1 2 5 4 E 0 0 4 . 1 4 0 0 E - - 0 1 
5 0 4 . 1 4 3 0 E ' - 0 1 1 . 0 0 0 0 : -- 0 1 
5 1 l.OOOOE - 0 1 1 . 0 O 0 0 E - O 5 
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Table B.6. 
STANDARD 1 0 0 GROUP NEUTfON STRUCTURE 

O UP ENERGY RANGE GROUP ENERGY RANGE 
1 1 . 4 9 1 8 E 0 7 1 . 3 4 9 9 E 0 7 5 1 8 . 6 5 1 7 E 0 4 6 . 7 3 B 0 E 0 4 
2 1 . 3 4 9 9 E 0 7 1 . 2 2 1 4 E 0 7 5 2 O . 7 3 8 0 E 0 4 5 . 2 4 7 5 E 0 4 
3 1 . 2 2 1 4 E 0 7 1 . 1 0 5 2 E 0 7 5 3 5 . 2 4 7 5 E 0 * 4 . 0 8 6 8 E 0 4 
4 1 . 1 0 5 2 E 0 ? 1 . 0 0 0 0 5 0 7 5 4 4 . 0 8 6 6 E 0 4 3 . 1 8 2 8 E 0 4 
5 1 . 0 0 0 0 E 0 7 9 . 0 4 8 4 5 0 6 sr 3 . 1 8 2 8 E 0 4 2 . 4 7 8 8 E 0 4 
6 9 . 0 4 8 4 E 0 6 8 . 1 8 7 3 = 0 6 SO 2 . 4 7 8 8 E 0 * I . 9 3 0 5 E 0 4 
7 6 . 1 8 7 3 E 0 6 7 . 4 0 8 2 = 0 6 5 7 1 . 9 3 0 5 E 0 4 1 . 5 0 3 4 E 0 4 
e 7 . 4 0 8 2 E 0 6 6 . 7 0 3 2 E 0 6 5 8 1 . 5 0 3 4 E 0 4 1 . 1 7 0 9 E 0 4 
9 6 . 7 0 3 2 E 0 6 6 . 0 6 5 3 E 0 6 5 9 1 . 1 7 0 9 E 0 4 9 . 1 1 8 8 E 0 3 

1 0 6 . 0 6 5 3 E 0 6 S . 4 8 8 1 E 0 6 6 0 9 . 1 1 8 8 E 0 3 7 . 1 0 1 8 E 0 3 
1 1 5 . 4 8 3 1 E 0 6 * . 9 6 5 9 E 0 6 6 1 7 . 1 0 1 8 E 0 3 5 . 5 3 0 9 E 0 3 
1 2 4 . 9 6 5 9 E 0 6 4 . 4 9 3 3 E 0 6 6 2 5 . 5 3 0 9 E 0 3 4 . 3 0 7 4 E 0 3 
1 3 4 . 4 9 3 3 E 0 6 4 . 1 6 5 7 E 0 6 6 3 4 . 3 0 7 4 E 0 3 3 . 3 5 4 6 E 0 3 
1 4 4 . 0 6 5 7 E 0 6 3 . 6 7 8 8 E 0 6 6 4 3 . 3 5 4 6 E 0 3 2 . 6 1 2 6 E 0 3 
1 5 3 . 6 7 B 8 E 0 6 3 . 3 2 8 7 E 0 6 6 5 2 . 6 1 2 6 E 0 3 2 . 0 3 4 7 E 0 3 
1 6 3 . 3 2 8 7 E 0 6 3 . 0 1 1 9 E 0 6 6 6 2 . 0 3 4 7 E 0 3 1 . 5 8 4 6 E 0 3 
1 7 3 . 0 1 1 9 E 0 6 2 . 7 2 5 3 E 0 6 6 7 1 . 5 8 4 6 E 0 3 1 . 2 3 4 1 E 0 3 
1 6 2 . 7 2 S 3 E 0 6 2 . 4 6 6 OE 0 6 6 8 1 . 2 3 4 1 E 0 3 9 . 6 1 1 2 E 0 2 
1 9 2 . 4 6 6 O E 0 6 2 . 2 3 1 3 E 0 6 6 9 9 . 6 1 1 2 E 0 2 7 . 4 8 5 2 E 0 2 
2 0 2 . 2 3 1 3 E 0 6 2 . 0 1 9 0 E 0 6 7 0 7 . 4 8 5 2 E 0 2 5 . 8 2 9 5 E C 2 
2 1 2 . 0 1 9 0 6 0 6 1 . 8 2 6 8 E 0 6 7 1 5 . 8 2 9 5 E C 2 4 . 5 4 0 0 E 0 2 
2 2 1 . 8 2 6 8 E 0 6 1 . 6 5 3 0 E 0 6 7 2 4 . 5 4 0 0 E 0 2 3 . 5 3 5 8 E 0 2 
2 3 1 . 6 5 3 0 E 0 6 1 . 4 9 5 7 E 0 6 7 3 3 . 5 3 5 8 E 0 2 2 . 7 5 3 7 E 0 2 
2 4 1 . 4 9 5 7 E 0 6 1 . 3 5 3 4 E 0 6 7 4 2 . 7 5 3 7 E 0 2 2 . 1 4 4 5 E 0 2 
2 5 1 . 3 S 3 4 E 0 6 1 . 2 2 4 6 E 0 6 7 5 2 . 1 4 4 5 E 0 2 1 . 6 7 0 2 E 0 2 
2 6 1 . 2 2 4 6 E 0 6 1 . 1 OBOE 0 6 7 6 1 . 6 7 0 2 E 0 2 1 . 3 0 0 7 E 0 2 
2 7 1 . 1 0 8 0 E 0 6 1 . 0 0 2 6 = 0 6 7 7 1 . 3 0 0 7 E 0 2 1 . 0 1 3 0 E 0 2 
2 6 1 . 0 0 2 6 E 0 6 9 . 0 71 8 E 0 5 7 8 1 . 0 1 3 0 E 0 2 7 . 8 8 9 3 E 0 1 
2<; 9 . 0 7 1 8 E 0 5 8 . 2 0 8 5 E 0 5 7 9 7 . 8 8 93 E 0 1 6 . 1 4 4 2 E 0 1 
3 0 8 . 2 0 8 E E 0 5 7 . 4 2 7 4 E 0 5 6 0 6 . 1 4 4 2 E 0 1 4 . 7 8 5 1 E 0 1 
3 1 7 . 4 2 7 4 E 0 5 6 . 7 2 0 6 E 0 5 8 1 4 . 7 6 5 1 E 0 1 3 . 7 2 6 7 E 0 1 
3 2 6 • 7 2 0 6 E 0 5 6 . 0 8 1 O E 0 5 8 2 3 . 7 2 6 7 E 0 1 2 . 9 0 2 3 E 0 1 
3 3 6 • 0 8 1 OE 0 5 5 . 5 0 2 3 E 0 5 8 3 2 . 9 0 2 3 E 0 1 2 . 2 6 0 3 E 0 1 
3 4 5 . 5 0 2 3 E 0 5 4 . 9 7 8 7 E 0 5 8 4 2 . 2 6 0 3 E 0 1 1 . 7 6 0 4 E 0 1 
3 5 4 . 9 7 8 7 E 0 5 4 . 5 0 4 9 E 0 5 8 5 1 . 7 6 0 4 E 0 1 1 . 3 7 1 0 E 0 1 
3 6 4 . 5 0 * 9 E 0 5 4 . 0 7 6 2 E 0 5 8 6 1 . 3 7 1 0 E 0 1 1 . 0 6 7 7 E 0 1 
3 7 4 . 0 7 6 2 E OS 3 . 6 8 8 3 E 0 5 8 7 1 . 0 6 7 7 E 0 1 8 . 3 1 5 3 E OC 
3 8 3 . 6 8 8 3 E 0 5 3 . 3 3 7 3 E 0 5 8 8 8 . 3 1 5 3 E 0 0 6 . 4 7 6 0 E 0 0 
3 9 3 . 3 3 7 3 E 0 5 3 . 0 1 9 7 = 0 5 8 9 6 . 4 7 6 0 E 0 0 5 . 0 4 3 5 E 0 0 
4 0 3 . 0 1 9 7 E 0 5 2 . 7 3 2 4 E 0 5 9 0 5 . 0 4 3 5 E 0 0 3 . 9 2 7 9 E 0 0 
4 1 2 . 7 3 2 4 E 0 5 2 . 4 7 2 4 E 0 5 9 1 3 . 9 2 7 9 E 0 0 3 . 0 5 9 0 E 0 0 
4 2 2 . 4 7 2 4 E 0 5 2 . 2 3 7 1 = 0 5 9 2 3 . 0 5 SO E 0 0 2 . 3 8 2 4 E 0 0 
4 3 2 . 2 3 7 1 E 0 5 2 . 0 2 4 2 E 0 5 9 3 2 . 3 8 2 4 E 0 0 1 . 8 5 5 4 E 0 0 
4 4 2 . 0 2 4 2 E 0 5 1 . 8 3 1 6 = 0 5 9 4 1 . 8 5 5 4 E 0 0 1 . 4 4 5 0 E 0 0 
4 5 1 . 8 3 1 6 E 0 5 1 . 6 5 7 3 = 0 5 9 5 1 . 4 4 5 0 E 0 0 1 . 1 2 5 4 E 0 0 
4 < 1 . 6 5 7 3 E 0 5 1 . 4 9 9 6 = 0 5 9 6 1 . 1 2 5 4 E 0 0 8 . 7 6 4 4 E - 0 1 
4 7 1 . 4 9 9 6 E 0 5 1 . 3 5 6 9 E 0 5 9 7 e . 7 6 4 4 E - 0 1 6 . 8 2 5 7 E - 0 1 
4 8 1 . 3 S 6 9 E 0 5 1 . 2 2 7 7 E 0 5 9 8 6 . 8 2 5 7 E * - 0 1 5 . 3 1 5 9 E - 0 1 
4 9 1 . 2 2 7 7 E 0 5 1 . 1 1 0 9 = 05 9 9 5 . 3 1 5 9 E - - 0 1 4 . 1 4 0 0 E - 0 1 
5 0 1 . 1 1 0 9 E 0 5 8 . 6 5 1 7 5 0 4 1 0 0 4 . 1 4 0 0 E - - 0 1 1 . 0 0 0 0 E - 0 4 
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Table B.7. 
STANOA.PD 1 0 * GROUP N E U T P 3 N STRUCTURE 

OUP 6NEPGY RAMGE G9QUP ENERGY 3 A N G E 
1 1 . 4 Q 1 8 6 0 7 1 . 3 4 9 9 E 0 7 3 5 6 . 6 5 1 7 E 0 4 6 . 7 3 8 0 E C 4 
2 1 . 3 4 9 9 E 0 7 1 . 2 2 1 4 : 0 7 3 6 6 . 7 3 8 0 E 0 4 5 . 2 4 7 5 E 0 4 
3 1 . 2 2 1 4 6 0 7 1 . 1 0 5 2 6 0 7 5 7 5 . 2 4 7 5 F 0 4 4 . 0 6 6 8 E 0 4 
* 1 . 1 0 5 2 6 0 7 1 . 3 0 0 0 = 0 7 5 8 4 . 0 8 6 8 1 = 0 4 3 . 1 8 2 8 E 0 4 
c 1 . 0 0 0 0 6 0 7 9 . 0 4 8 4 E 0 6 5 9 3 . 1 3 2 8 E 0 4 2 . 4 7 8 8 E 0 4 
6 9 . 0 4 8 4 6 0 6 8 . 1 8 7 3 6 0 6 6 0 2 . 4 7 8 8 E 0 4 1 . 9 3 0 5 E 0 4 
7 8 . 1 8 7 3 E 0 6 7 . 4 0 8 2 = 0 6 6 1 1 . 9 3 0 5 E 0 4 1 . 5 0 3 4 E 0 4 
e 7 . 4 0 8 2 E 0 6 7 . 0 0 0 0 = 0 6 6 2 1 . 5 0 3 4 E 0 4 1 . 1 7 0 9 E 0 4 
c 7 . 0 0 0 0 E 0 6 6 . 7 0 3 2 E 0 6 6 3 1 . 1 7 0 9 6 0 4 9 . 1 1 8 8 6 0 3 

1 0 6 . 7 0 3 2 E 0 6 6 . 3 6 0 0 E 0 6 6 4 S . 1 1 8 8 E 0 3 7 . 1 0 1 8 E 0 3 
1 1 6 . 3 6 0 0 E 0 6 t . 0 6 5 3= 0 6 6 5 7 . 1 0 1 6 E 0 3 5 . 5 3 0 9 E 0 3 
1 2 6 . 0 6 5 3 ? 0 6 5 . 4 8 8 1 = 0 6 6 6 5 . 5 3 0 9 E 0 3 4 . 3 0 7 4 E 0 3 
1 3 S . 4 8 8 1 E 0 6 4 . 9 6 5 9 = 0 6 6 7 4 . 3 0 74 E 0 3 3 . 3 5 4 6 E 0 3 
1 4 4 . 9 6 5 9 E 0 6 4 . 7 5 0 0 E 0 6 6 8 3 . 3 5 4 6 E 03 2 . 6 1 2 6 5 0 3 
1 5 4 . 7 5 0 0 E 0 6 4 . 4 9 3 3 = 0 6 6 9 2 . 6 1 2 6 E 0 3 2 . 0 3 4 7 E 0 3 
1 6 A . 4 9 3 3 6 0 6 4 . 0 6 5 7 6 0 6 7 0 2 - 0 3 4 7 E 0 3 1 . 5 8 4 6 E 0 3 
1 7 4 . 0 6 5 7 E 0 6 3 . 5 7 8 8 E 0 6 7 1 1 . 8 4 6 E 0 3 1 . 2 3 4 1 E 0 3 
1 8 3 . 6 7 8 8 E 0 6 3 . 3 2 8 7 = 0 6 7 2 1 . 2 3 4 1 E 0 2 9 . 6 1 1 2 E 0 2 
1 9 3 . 3 2 8 7 E 0 6 3 . 0 1 1 9 E 0 6 7 3 9 . 6 1 1 2 E 0 2 7 . 4 8 5 2 E 0 2 
2 C 3 . 0 1 1 9 c 0 6 2 . 7 2 5 3 = 0 6 7 4 7 . 4 6 5 2 E 0 2 5 . 8 2 9 5 E 0 2 
2 1 2 . 7 2 5 3 E 0 6 2 . 4 6 6 0 = 0 6 7 S 5 . 8 2 9 5 E 0 2 4 . 5 4 0 0 E 0 2 
2 2 2 . 4 6 6 0 E 0 6 2 . 3 5 0 0 = 0 6 7 6 4 . 5 4 O O E 0 2 3 . 5 3 5 8 E C 2 
2 ? 2 . 3 S 0 0 E 0 6 2 . 2 3 1 3 E 0 6 7 7 3 . 5 3 5 8 E 0 2 2 . 7 5 3 7 E 0 2 
2 4 2 . 2 3 1 3 E 0 6 2 . 0 1 9 0 = 0 6 7 8 2 . 7 5 3 7 E 0 2 2 . 1 4 4 5 E o^ 2 5 2 . 0 I < » 0 E 0 6 1 . 8 2 6 8 = 0 6 7 9 2 . 1 4 4 5 E 0 2 1 . 6 7 0 2 E 0 2 
2 6 1 . 8 2 6 8 E 0 6 1 . 6 5 3 0 = 0 6 6 0 1 . 6 7 0 2 E 0 2 1 . 3 0 0 7 E 0 2 
2~r 1 . O 5 3 0 E 0 6 1 . 4 9 5 7 = 0 6 8 1 1 . 3 0 0 7 E 0 2 1 . 0 1 3 0 E 0 2 
2 6 1 . 4 9 5 7 6 0 6 1 . 3 5 3 4 E 0 6 8 2 1 . 0 1 3 0 6 0 2 7 . 3 8 9 3 E 0 1 
2 9 1 . 3 5 3 4 E 0 6 1 . 2 2 4 6 = 0 6 8 3 7 . 8 8 9 3 E 0 1 6 . 1 4 4 2 E 0 1 
3 0 1 . 2 2 4 6 E 0 6 1 . 1 0 8 0 £ 0 6 t * 4 6 . 1 4 4 2 E 0 1 4 . 7 8 5 1 E 0 1 
3 1 1 . 1 0 8 0 E 0 6 1 . 0 0 2 6 = 0 6 8 5 4 . 7 8 3 1 E 0 1 3 . 7 2 6 7 E 0 1 
3 2 1 . 0 0 2 6 E 0 6 9 . 0 7 1 8 = 0 5 8 6 2 . 7 2 6 7 E 0 1 2 . 9 0 2 3 E 0 1 
3 3 9 . 0 7 1 8 E 0 5 8 . 2 0 8 5 £ 0 5 d 7 2 . 9 0 2 3 E 0 1 2 . 2 6 0 3 E 0 1 
3 4 8 . 2 C 8 5 E 0 5 7 . 4 2 7 4 = 0 5 8 8 2 . 2 6 C 3 E 0 1 1 . 7 6 0 4 6 0 1 
3 ? 7 . 4 2 7 4 E 0 5 6 . 7 2 0 6 E 0 5 8 9 1 . 7 6 0 4 E 0 1 1 . 3 7 1 0 E 0 1 
3 6 6 . 7 2 0 6 E 0 5 6 . 0 8 1 0 = 0 5 9 0 1 . 3 7 1 C E 0 1 1 . 0 6 7 7 E 0 1 
3 7 6 . 0 8 1 O E 0 5 5 . 5 0 2 3 = 0 5 9 1 1 . 0 6 7 7 E 0 1 8 . 3 1 5 3 2 0 0 
3 8 5 . 5 0 2 3 E 0 5 4 . 9 7 8 7 = 0 5 9 2 6 . 3 1 5 3 E 0 0 5 . 4 7 6 0 E 0 0 
3 S 4 . 9 7 8 7 E 0 5 4 . 5 0 4 9= 05 9 3 6 . 4 7 6 0 E 0 0 5 . 0 4 3 5 E 0 0 
4 0 4 . 5 0 4 9 E 0 5 4 . 0 7 6 2 = 0 5 9 4 5 . 0 4 3 5 E 0 0 3 . 9 2 7 9 E 0 0 
4 1 4 . 0 7 6 2 E OS 3 . 6 8 8 3 = 0 5 9 5 3 . 9 2 7 9 E 0 0 3 . 0 5 9 0 6 0 0 
4 2 3 . 6 8 8 3 E 0 5 3 . 3 3 7 3 E 05 9 6 2 . 0 5 9 C E 0 0 2 . 3 8 2 4 E 0 0 
4 3 3 . 3 3 7 3 E 0 5 3 . 0 1 9 7 = C5 9 7 2 . 3 8 2 4 E 0 0 1 . 4 S 5 4 E 0 0 
4 4 3 . 0 1 9 7 E 0 5 2 . 7 3 2 4 = 0 5 9 8 1 . 8 5 5 4 E 0 0 1 . 4 4 5 0 E 0 0 
4 5 2 . 7 2 2 4 E 0 5 2 . 4 7 2 4 = 0 5 9 9 1 . 4 4 5 0 E 0 0 1 . 1 2 5 4 E 0 0 
4 6 2 . 4 7 2 4 E OS 2 . 2 3 7 1 = 0 5 1 0 0 1 . 1 2 5 4 6 0 0 8 . 7 6 4 4 E - 0 1 
4 7 2 . 2 3 7 1 * : OS 2 . 0 2 4 2 = 0 5 10 1 8 . 7 6 4 4 E - - 0 1 6 . 8 2 5 7 E - • 0 1 
4 8 2 . 0 2 4 2 E 0 5 1 . 8 3 1 6 = 0 5 10 2 6 . 8 2 5 7 E - - 0 1 5 . 3 1 5 9 E - - 0 1 
4 9 1 . 8 3 1 6 6 0 5 1 . 6 5 7 3 = 0 5 10 3 5 . 3 1 5 9 6 - - 0 1 4 . 1 4 0 0 = - - 0 1 
5 C 1 . 6 5 7 3 E 0 5 1 . 4 9 9 6 = 0 5 1 0 4 4 . 1 4 0 0 6 - - 0 1 1 . 0 0 0 0 = - • 0 4 
5 1 1 . 4 . 9 9 6 E 0 5 1 . 3 5 6 9 E 0 5 
5 2 1 . 7 5 6 9 E 0 5 1 . 2 2 7 7 E 0 5 
5 3 1 . 2 2 7 7 E C S 1 . 1 1 0 9 E 0 5 
5 4 1 . 1 1 0 9 E 0 5 8 . 6 5 1 7F. 0 4 
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Table B.8. 
STANDARD 1 0 5 G R O U » N E U T R 3 * 1 STI t U C T U R E 

GPOl0> ENERGY 4AMGE SROUP ENERGY RANGE 
1 1 . 7 0 0 0 E 0 7 1 . 4 9 1 8 = 0 7 5 5 1« . 1 1 0 9 E 0 5 8 . 6 5 1 7 E 0 4 
2 1 . 4 9 1 8 E 0 7 1 . 3 4 9 9 E 0 7 5 6 8 . 6 5 1 7 E 0 4 6 . 7 3 S 0 E 0 4 
3 1 . 3 4 9 9 E 0 7 1 . 2 2 1 4 = 0 7 5 7 6 . 7 3 8 0 E 0 4 5 . 2 4 7 S E 0 4 
4 1 . 2 2 1 4 E 0 7 1 . 1 0 S 2 E 0 7 5 8 5 . 2 4 7 5 E 0 4 4 . 0 8 6 8 E 0 4 
5 1 . 1 0 5 2 E 0 7 l . O O O O E 0 7 5 9 4 . . 0 8 6 8 E 0 4 3 . I 8 2 8 E 0 4 
6 l . O O O O E 0 7 9 . 0 4 8 4 E 0 6 6 0 3 . 1 8 2 8 E 0 4 2 . 4 7 8 8 E 0 4 
7 9 . 0 4 8 4 E 0 6 8 . 1 8 7 3 = 0 6 6 1 2 i . 4 7 8 8 E 0 4 1 . 9 3 0 5 E 0 4 
6 8 . 1 8 7 3 E 0 6 7 . 4 0 8 2 E 0 6 6 2 1 . . 9 3 0 S E 0 4 1 . 5 0 3 4 E 0 4 
9 7 . 4 0 e 2 E 0 6 7 . 0 0 0 0 E 0 6 6 3 1 . . 5 0 3 4 E 0 4 1 . 1 7 0 9 E 0 4 

1C 7 . 0 0 0 0 E 0 6 6 . 7 0 3 2 E 0 6 6 4 1 . 1 7 0 9 E 0 4 9 . 1 1 8 8 E 0 3 
1 1 6 . 7 0 3 2 E 0 6 6 . 3 6 0 0 E 0 6 6 5 9 . . 1 1 8 8 E 0 3 7 . 1 0 1 8 E 0 3 
1 2 6 . 3 6 0 0 E 0 6 6 . 0 6 5 3 5 0 6 6 6 7 , . 1 0 1 8 E 0 3 5 . 5 3 0 9 E 0 3 
1 3 6 . 0 6 5 3 E 0 6 5 . 4 8 8 1 E 0 6 6 7 5 , . 5 3 0 9 E 0 3 4 . 3 0 7 4 E 0 3 
1 4 5 . 4 3 8 1 E 0 6 4 . 9 6 5 9 E 0 6 6 8 4 , . 3 0 7 4 E 0 3 3 . 3 5 4 6 E 0 3 
i e 4 . 9 6 5 9 E 0 6 4 . 7 5 0 0 E 0 6 6 9 3 . . 3 5 4 6 E C 3 2 . 6 1 2 6 E 0 3 
1 6 4 . 7 5 0 0 E 0 6 4 . 4 9 3 3 E 0 6 7 0 2 . . 6 1 2 6 E 0 3 2 . 0 3 4 7 E 0 3 
1 7 4 . 4 9 3 3 E 0 6 4 . 0 6 5 7 E 0 6 7 1 2 . . 0 3 4 7 E 0 3 I . 5 8 4 6 E 0 3 
1 8 4 . 0 6 5 7 E 0 6 3 . 6 7 8 8 E 0 6 7 2 1 . . 5 8 4 6 E 0 3 1 . 2 3 4 1 E 0 3 
1 9 3 . 6 7 8 8 E 0 6 3 . 3 2 8 7 = 0 6 7 3 1 . . 2 3 4 1 E 0 3 9 . 6 1 1 2 E 0 2 
2 0 3 . 3 2 8 7 E 0 6 3 . 0 1 1 9 E 0 6 7 4 9 . • 6 1 1 2 E 0 2 7 . 4 8 5 2 E 0 2 
2 1 3 . 0 1 1 9 E 0 6 2 . 7 2 S 3 E 0 6 7 5 7 . . 4 8 5 2 E 0 2 5 . 8 2 9 5 E 0 2 
2 2 2 . 7 2 5 3 E 0 6 2 . 4 6 6 0 E 0 6 7 6 5 . . 8 2 9 S E 0 2 4 . 5 4 0 0 E 0 2 
2 3 2 . 4 6 6 0 E 0 6 2 . 3 5 O 0 E 0 6 7 7 4 , , 5 4 0 0 E 0 2 3 . 5 3 5 8 E 0 2 
2 4 2 . 3 5 0 0 E 0 6 2 . 2 3 1 3E 0 6 7 8 • » . S 3 S 8 E 0 2 2 . 7 5 3 7 E 0 2 
2 5 2 . 2 3 1 3 E 0 6 2 . 0 1 9 0 E 0 6 7 9 2 . • 7 5 3 7 E 0 2 2 . 1 4 4 5 E 0 2 
2 * 2 . 0 1 9 0 E 0 6 1 . 8 2 6 8 E 0 6 8 0 2 . . 1 4 4 5 E 0 2 1 . 6 7 0 2 E 0 2 
2 7 1 . 8 2 6 8 E 0 6 1 . 6 5 3 0 E 0 6 8 1 1 . . 6 7 0 2 E 0 2 1 . 3 0 0 7 E 0 2 
2 6 1 . 6 5 3 0 E 0 6 1 . 4 9 5 7 = 0 6 8 2 1 . . 3 0 0 7 E 0 2 1 . 0 1 3 0 E 0 2 
2 9 1 . 4 9 5 7 E 0 6 1 . 3 5 3 * = 0 6 8 3 l i . 0 1 3 0 E 0 2 7 . 8 8 9 3 E 0 1 
3 0 1 . 3 5 3 4 E 0 6 1 . 2 2 4 6 E 06 8 4 7 , . 8 8 9 3 E 0 1 6 . 1 4 4 2 E 0 1 
3 1 1 . 2 2 4 6 E 0 6 1 . 1 0 8 0 E 0 6 8 5 6 , . 1 4 4 2 E 0 1 4 . 7 8 5 1 E 0 1 
3 2 1 . 1 0 8 0 E 0 6 1 . 0 0 2 6 = 0 6 8 6 4 , . 7 8 5 1 E 0 1 3 . 7 2 6 7 E 0 1 
3 3 1 . 0 0 2 6 E 0 6 9 . C 7 1 8 E 0 5 6 7 3 . , 7 2 6 7 E 0 1 2 . 9 0 2 3 E 0 1 
3 4 9 . 0 7 1 8 E 0 5 8 . 2 0 8 5 = 0 5 8 8 2 . . 9 0 2 3 E 0 1 2 . 2 6 0 3 E 0 1 
3 5 8 . 2 0 8 5 E 0 5 7 . 4 2 7 4 E 0 5 8 9 2 . , 2 6 0 3 E 0 1 1 . 7 6 0 4 E 0 1 
3 6 7 . 4 2 7 4 E 0 5 6 . 7 2 0 6 E 0 5 9 0 l i . 7 6 0 4 E 0 1 1 . 3 7 1 0 E 0 1 
3 7 6 . 7 2 0 6 E 0 5 6 . 0 8 1 0 = 0 5 9 1 1 . • 3 7 1 0 E 0 1 1 . 0 6 7 7 E 0 1 
3e 6 . 0 8 1 0 E 0 5 5 . 5 0 2 3 E 0 5 9 2 1 . . 0 6 7 7 E 0 1 8 . 3 1 5 3 E 0 0 
3 9 5 . 5 0 2 3 E 0 5 4 . 9 7 8 7 E 0 5 9 3 e< , 3 1 5 3 E 0 0 6 . 4 7 6 0 E 0 0 
4 C 4 . 9 7 8 7 E 0 5 4 . 5 0 4 9 = 0 5 9 4 6 . , 4 7 6 0 E 0 0 5 . 0 4 3 5 E 0 0 
4 1 4 . 5 0 4 9 E 0 5 4 . 0 7 6 2 = 0 5 9 5 5 . • 0 4 3 5 E 0 0 3 . 9 2 7 9 E 0 0 
4 2 4 . 0 7 6 2 E OS 3 . 6 8 8 3 E 0 5 9 6 3 . • 9 2 7 9 E 0 0 3 . 0 5 9 0 E 0 0 
4 3 3 . 6 8 8 3 E OS 3 . 3 3 7 3 E 0 5 9 7 3 . . 0 S 9 0 E 0 0 2 . 3 8 2 4 E 0 0 
4 4 3 . 3 3 7 3 E OS 3 . 0 1 9 7 E 0 5 9 8 2 . . 3 8 2 4 E 0 0 1 . 8 5 5 4 E 0 0 
4 5 3 . 0 1 9 7 E OS 2 . 7 3 2 4 E 0 5 9 9 l i . 8 5 5 4 E 0 0 1 . 4 4 5 0 E 0 0 
4 6 2 . 7 3 2 4 E 0 5 2 . 4 7 2 4 = 0 5 1 0 0 1 . . 4 4 5 0 E 0 0 1 . 1 2 S 4 E 0 0 
4 7 2 . 4 7 2 4 E 0 5 2 . 2 3 7 1 = 0 5 1 0 1 1 . 1 2 5 4 E 0 0 8 . 7 6 4 4 = - - 0 1 
4 8 2 . 2 3 7 1 E 0 5 2 . 0 2 4 2 = 0 5 1 0 2 8 . . 7 6 4 4 E -• 0 1 6 . 8 2 5 7 = - • 0 1 
* ? 2 . 0 2 4 2 E 0 5 1 . 8 3 1 6 = 0 5 10 3 6 . . 8 2 5 7 5 - - 0 1 5 . 3 1 5 9 E - - 0 1 
5 0 1 . 8 3 1 6 E 0 5 1 . 6 S 7 3 E 0 5 1 0 4 5« • 3 1 5 9 E -• 0 1 4 . 1 4 0 0 E - - 0 1 
5 1 1 . 6 5 7 3 E 0 5 1 . 4 9 9 6 E 0 5 1 0 5 4 ( • 1 4 0 0 E -• 0 1 l . O O O O E - - 0 4 
5 2 1 . 4 9 9 6 E 0 5 1 . 3 5 6 9 E 0 5 
5 3 1 . 3 5 6 9 E 0 5 1 . 2 2 7 7 E 0 5 
5 4 1 . 2 2 7 7 E 0 5 1 . 1 1 0 9 E 0 5 
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Table 
STANDARD 1 1 9 GROUP NEUTR3N S I 

O l P ENERGY RA1GE 
1 1 . 4 9 1 8 c 0 7 1 . 2 2 1 4 = 0 7 
2 1 . 2 2 1 4 6 0 7 1.OOOOE 0 7 
3 l .OOOOE 0 7 8 . 1 8 7 3 c 0 6 
4 8 . 1 8 7 3 6 0 6 6 . • 0 3 2 = 0 6 
c 6 . 7 0 3 2 E 0 6 5 . 4 8 8 1 ? 0 6 
e 5 . 4 8 8 1 E C6 4 . 4 9 3 3 E 0 6 
y 4 . 4 9 3 3 E 0 6 3 . 6 7 8 8 E 0 6 
«J 3 . 6 7 8 8 E oe 3 . 1 S 6 4 E 0 6 
9 3 . 1 6 6 4 E 0 6 3 . 0 1 1 9 = 0 6 

1 0 3 . 0 1 1 9 E 0 6 2 . 8 6 5 0 E C6 
1 1 2 . 8 6 5 0 6 0 6 2 . 7 2 5 3 E 0 6 
1 2 2 . 7 2 5 3 E 0 6 2 . 5 9 2 4 E 0 6 
1 3 2 . 5 9 2 4 E 0 6 2 . 4 6 6 0= 0 6 
1 4 2 . 4 6 6 0 E 0 6 2 . 3 8 5 2 = 0 6 
1 5 2 . 3 8 5 2 E 0 6 2 . 3 6 S 3 E 0 6 
1 6 2 . 3 6 53E 06 2 . 3 0 6 9 = 0 6 
1 7 2 . 3 0 6 9 E 0 6 2 . 2 3 1 3= 0 6 
1 8 2 . 2 3 1 3E 0 6 2 . 1 2 2 5 5 0 6 
1 9 2 . 1 2 2 5 E 0 6 2 . 0 1 8 9 = 0 6 
2 0 2 . 0 1 8 9 6 0 6 1 . 9 2 0 5 = 0 6 
2 1 1 . 9 2 0 5 E 0 6 1 . 8 2 6 8 E 0 6 
2 2 1 . 8 2 6 8 E 0 6 1 . 7 3 7 7 = 0 6 
2 3 1 . 7 3 7 7 E 0 6 1 . 6 5 3 0 E 0 6 
2 4 1 . 6 5 3 0 E 0 6 1 . 5 7 2 4 = 0 6 
2 5 1 . 5 7 2 4 E 0 6 1 . 4 9 5 7= 0 6 
2 6 1 . 4 9 5 7E 0 6 1 . 4 2 2 7E 0 6 
2 7 1 . 4 2 2 7E 0 6 1 . 3 5 3 4 = 0 6 
2 E 1 . 3 5 3 4 E 0 6 1 . 2 8 7 3 6 0 6 
2 9 1 . 2 C 7 3 E 0 6 1 . 2 2 4 6 = 0 6 
3 0 1 . 2 2 4 6 E 0 6 1 . 1 6 4 8 E 0 6 
3 1 1 .16 48E 0 6 1 . 1 0 8 0 = 0 6 
3 2 1 . 1 0 8 0 E 0 6 1 . 0 0 2 6 = 0 6 
3 3 1 . 0 0 2 6 E 0 6 9 . 6 1 6 4 = 0 5 
3 4 9 . 6 1 6 4 E C5 9 . 0 7 1 8 = 0 5 
3 S 9 . 0 7 1 8 E C 5 6 . 6 2 9 4 E 0 5 
3 6 8 . 6 2 9 4 E 0 5 6 . 2 085= OS 
3 7 8 . 2 C 8 5E 0 5 7 . 8 0 3 2 = 0 5 
3 6 7 . 8 0 8 2 E 0 5 7 . 4 2 74= 0 5 
3 9 7 . 4 2 7 4 E 0 5 7 . 0 6 5 I E 0 5 
4 0 7 . 0 6 5 1 E 0 5 6 . 7 2 0 6 E 0 5 
4 1 6 . 7 2 0 6 E 0 5 6 . 3 9 2 8 E 0 5 
4 2 6 . 3 9 2 8E 0 5 6 . 0 8 1 O E 0 5 
4 3 6 . 0 e i O E 0 5 5 . 7 8 4 4 = CS 
4 4 5 . 7 6 4 46 0 5 5 . 5 0 2 3= 0 5 
4 5 5 . 5 0 2 3 E 0 5 5 . 2 3 4 0E 0 5 
4 6 5 . 2 3 4 OE 0 5 4 . 9 7 8 7 = 0 5 
4 7 4 . 9 7 8 7 E 0 5 4 . 5 0 4 9 6 0 5 
4 8 4 . 5 0 4 9 6 0 5 4 . 0 7 6 2 E 0 5 
• 9 4 . 0 7 6 2 6 0 5 3 . 6 8 8 3 = 0 5 
5 0 3 . 6 8 8 3 E 0 5 3 . 373E 05 
5 1 3 . 3 3 7 3 E 0 5 3 . o l 9 7 E 0 5 
5 2 3 . 0 1 9 7 E 0 5 2 . 9 8 5 0 E 0 5 
5 3 2 . 9 8 5 0 E 0 5 2 . 9 7 2 0 E 0 5 
5 4 2 . 9 7 2 0 E 0 5 2 . 9 4 5 2 E 0 5 
5 S 2 . 9 4 52E 0 5 2 . 8 7 2 5 E 0 5 
5 6 2 . 8 7 2 5 E 0 5 2 . 7 3 2 4 E 0 5 
5 7 2 . 7 3 2 4 E 0 5 2 . 4 7 2 3 E 0 5 
5 8 2 . 4 7 2 3 E 0 5 2 . 2 3 7 1 E 0 5 
5 9 2 . 2 3 7 I E 0 5 2 . 1 2 8 0 E 0 5 
6 0 2 . 1 2 6 0 E C5 2 . 0 2 4 2 E 0 5 
6 1 2 . 0 2 4 2 E 0 5 1 . 9 2 5 5 E 0 5 

B.9. 
JOCTURE 

GROUP 6 Mr. RGV RANGE 
6 2 1 . 9 2 5 5 E 0 5 1 . 8 3 1 6 E 0 5 
6 3 1 . 8 3 1 6 E 0 5 1 . 7 4 2 2 E 0 5 
6 4 1 • 7 4 2 2 E 0 5 1 . 6 5 7 3 E 0 5 
6 5 1 • 6 5 7 3 E 0 5 1 . 5 7 6 4 E 0 5 
6 6 1 • 5 7 6 4 E 0 5 1 . 4 9 9 6 E 0 5 
6 7 1 . 4 9 9 6 6 0 5 1 . 4 2 6 4 E 0 5 
6 8 1 . . 4 2 6 4 6 0 5 1 . 3 S 6 9 E 0 5 
6 9 I . 3 5 6 9 E 0 5 1 . 2 9 0 7 E 0 5 
7 0 1 . 2 9 0 7 6 0 5 1 . 2 2 7 7 E 0 5 
7 1 t . 2 2 7 7 6 0 5 1 . 1 6 7 9 E 0 5 
7 2 1 . . 1 6 7 9 6 0 5 1 . 1 1 0 9 E OS 
7 3 1 . 1 1 0 9 6 0 5 9 . 8 0 3 7 E 0 4 
7 4 9 . . 8 0 3 7 E 0 4 8 . 6 5 1 7 E 0 4 
7 5 e. . 6 5 1 7 C : 0 4 8 . 2 S 0 0 E 0 4 
7 6 e. . 2 5 0 0 6 0 4 7 . 9 5 0 0 6 0 4 
7 7 7 . 9 5 0 0 E 0 4 7 . 2 0 0 C 6 0 4 
7 8 7 . . 2 0 0 0 6 0 4 6 . 7 3 7 9 6 0 4 
7 9 6 . 7 3 7 9 6 0 4 5 . 6 5 6 2 6 0 4 
8 0 5 , . 6 5 6 2 6 0 4 5 . 2 4 7 5 6 0 4 
e i 5 . . 2 4 7 5 6 0 4 4 . 6 3 0 9 E 0 4 
6 2 4 , . 6 3 0 9 6 0 4 4 . 0 6 6 8 E 0 4 
8 3 4 . . 0 8 6 8 6 0 4 3 . 4 3 0 7 6 0 4 
8 4 ^ . 4 3 0 7 6 0 4 3 . 1 8 2 8 E 0 4 
6 5 2 ( . 1 8 2 8 6 * 0 4 2 . 8 S 0 0 E 0 4 
8 6 2 . . 8 5 C 0 6 0 4 2 . 7 0 0 0 E 0 4 
8 7 2 . . 7 0 0 0 6 0 4 2 . 6 0 5 8 6 0 4 
8 8 2< . 6 0 S 8 6 0 4 2 . 4 7 8 8 6 0 4 
8 9 2 . . 4 7 8 8 6 0 4 2 . 3 5 7 9 E 0 4 
9 0 2< . 3 5 7 9 6 0 4 2 . 1 R 7 5 F 0 4 
9 1 2 . . 1 8 7 5 6 C4 1 . 9 3 C 5 E 0 4 
9 2 1 . . 9 3 C 5 6 0 4 1 . 5 0 3 4 E 0 4 
9 3 1 . . 5 0 3 4 6 0 4 1 . 1 7 0 9 6 0 4 
9 4 1 . . 1 7 0 9 E 0 4 9 . 1 1 8 8 E 0 3 
9 5 9« . 1 1 8 8 6 0 3 7 . 1 0 1 7 E 0 3 
9 6 7 , . 1 0 1 7 6 0 3 5 . 5 3 0 8 6 0 3 
9 7 « . 5 3 0 8 6 0 3 4 . 3 0 7 4 E 0 3 
9 8 4 , . 3 0 7 4 6 0 3 3 . 7 0 7 4 E 0 3 
9 9 3 . 7 0 7 4 6 0 3 3 . 3 S 4 6 E 0 3 

1 0 0 3 . . 3 5 4 6 6 0 3 3 . 0 3 5 4 E 0 3 
10 1 3 . . 0 3 5 4 6 0 3 2 . 7 4 6 5 6 0 3 
10 2 2 . . 7 4 6 5 6 0 3 2 . 6 1 2 6 = 0 3 
10 3 2 . . 6 1 2 6 6 0 3 2 . 0 3 4 7= 0? 
1 0 4 2 . . 0 3 4 7 6 0 3 1 . 5 8 4 6 = 0 3 
1 0 5 1 . S 8 4 6 E 0 3 1 . 2 3 4 1 = 0 3 
1 0 6 1 . . 2 3 4 1 E 0 3 9 . 6 1 1 2 = 02 
10 7 9 . . 6 1 1 2 6 0 2 7 . 4 8 5 2 6 0 2 
10 (» 7 , . 4 8 5 2 6 02 4 . 5 4 0 0 = 0 2 
1 0 9 4 . . 5 4 0 0 6 0 2 2 . 1 4 4 5 = 0 2 
1 1 1 2 . . 1 4 4 5 6 0 2 1 . 0 1 3 0 6 0 2 
11 1 1 . . 0 1 3 0 6 0 2 4 . 7 8 5 1 = 0 1 
11 2 4 . . 7 8 5 1 6 0 1 2 . 2 6 0 3 = 0 1 
1 1 3 2 . . 2 6 0 3 6 0 1 1 . 0 6 7 7 6 0 1 
11 4 1 . . 0 6 7 7 6 C I 5 . 0 4 3 5 ? 0 0 
1 1 5 5 . . 0 4 3 5 6 0 0 2 . 3 8 2 4 = 0 0 
11 f 2 . . 3 8 2 4 6 CO 1 . 1 2 5 4 6 0 0 
1 1 7 1 . 1 2 5 4 5 0 0 4 . 1 3 9 9 = - 0 1 
u e 4 t 1 3 9 9 6 - 0 1 1 . 0 0 0 0 6 - • 0 1 
l i s I « OOOOE-• 0 1 1 . 0 0 0 0 6 - • 0 5 
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Table B . l l . 
STANDARD 2 31 GROUP NEUTRDN S i ' NOCTURE 

ROUP ENERGY BANS? GROUP ENERGY RANGE 
1 1 . 4 9 1 8 E 0 7 1 . 4 5 5 0 = 0 7 5 1 2 . 9 6 7 4 F 0 6 3 . & 7 B 8 E Ofc 
c. 1 . 4 5 5 0 E 0 7 1 . 4 1 9 1 E 0 7 5 2 3 . 6 7 e 8 E 0 6 3 . 4 9 9 4 E 0 6 
3 1 . 4 1 9 1 E 0 7 1 . 3 8 4 0 E 0 7 5 3 3 . 4 9 9 4 E 0 6 3 . 3 2 8 7 E 0 6 
A 1 . 3 8 4 0 ? 0 7 1 . 3 4 9 9 = 0 7 5 4 3 . 3 2 8 7 E 0 6 3 . 2 4 6 5 E 0 6 
c 1 . 3 4 9 9 E 0 7 1 . 3 1 5 5 ? 0 7 5 5 2 . 2 4 6 5 E 0 6 3 . 1 6 6 4 E 0 6 
6 1 . 3 1 6 S E 0 7 • . . 2 8 4 0 = 0 7 5 6 3 . 1 6 6 4 E 0 6 3 . 0 8 8 2 E 0 * 
T 1 . 2 8 4 0 E 0 7 1 . 2 5 2 3= 0 7 5 7 3 . 0 8 8 2 E 0 6 3 . 3 1 1 9 E 0 6 
6 1 . 2 5 2 3 E 0 7 1 . 2 2 1 4 E C 7 5 8 3 . 0 1 1 9 E 0 6 2 . 8 6 5 0 E 0 6 
9 1 . 2 2 1 4 6 0 7 1 . 1 9 1 2 = 0 7 5 9 2 . 8 6 5 0 E 0 6 2 . " » 2 5 3 E 0 6 

1 0 1 . 1 9 1 2 E 0 7 1 . 1 6 1 6 = 0 7 6 0 2 . 7 2 5 3 E 0 6 2 . 5 9 2 4 E 0 6 
1 1 1 . 1 6 1 8 c 0 7 1 . 1 3 3 1 = 0 7 6 1 2 . 5 9 2 4 E 0 6 2 . 4 6 6 0 E 0 6 
1 2 1 . 1 3 3 1 E 0 7 1 . 1 0 5 2 = C7 6 2 2 . 4 6 6 0 E 0 6 2 . 4 2 5 I E 0 6 
1 3 1 . 1 0 S 2 E 0 7 1 . 0 7 7 9 = 0 7 6 3 2 . 4 2 5 1 E 0 6 2 . 3 8 5 2 E 0 6 
1 « 1 . 0 7 7 9 E 0 7 1 . 0 5 1 3 = 0 7 6 4 2 . 3 8 S 2 E C6 2 . 3 6 5 3 E 0 6 
; = 1 . 0 5 1 3 F 0 7 1 . 0 2 5 3= 0 7 6 5 2 . 3 6 S3 E 0 6 2 . 3 4 5 7 E 0 6 
1 1 . 0 2 5 3 E 0 7 1 .OOOOE 0 7 6 6 2 . 3 4 5 7 E 0 6 2 . 3 0 6 9 E 0 6 
1> l . O O O O E 0 7 9 . 7 5 3 1 = 0 6 6 7 2 . 3 0 6 9 E 0 6 2 . 2 6 8 9 E 0 6 
1 6 9 . 7 5 3 I E 0 6 9 . 5 1 2 3 E 0 6 6 8 2 . 2 6 8 9 E 0 6 2 . 2 3 1 3 E 0 6 
1 9 9 . 5 1 2 3 E 0 6 9 . 2 7 7 4 E 0 6 6 9 2 . 2 3 1 3 E 0 6 2 . 1 2 2 5 E 0 6 
2 0 9 . 2 7 7 4 E 0 6 9 . 0 4 8 4 E 0 6 7 0 2 . 1 2 2 5 E 0 6 2 . 0 1 9 0 E 0 6 
2 1 9 . 0 4 C 4 E 0 6 8 . 8 2 5 0 E 0 6 7 1 2 . 0 1 - 5 0 E 0 6 1 . 9 6 9 I E 0 6 
2 2 8 . 8 2 S 0 F 0 6 8 . 6 J 7 1 E 0 6 7 2 1 . 9 6 S 1 E 0 6 1 . 9 2 0 5E 0 6 
2 3 8 . 6 0 7 1 E 0 6 8 . 3 9 4 6 ? 0 6 7 3 1 . 9 2 0 5 E 0 6 1 . 8 7 3 1 E 0 6 
2A 8 . 3 9 4 6 E 0 6 8 . 1 8 7 3 E C6 7 4 1 . 8 7 3 1 E 0 6 1 . 8 2 6 0 E 0 6 
2 € 8 . 1 8 7 3 E 0 6 7 . 9 8 5 2 = 0 6 7 5 1 . 8 2 6 8 E 0 6 1 . 7 3 T 7 E 0 6 
2e 7 . 9 8 5 2 E 0 6 7 . 7 8 8 0 = 0 6 7 6 1 . 7 3 7 7 E 0 6 1 . 6 5 3 0 E 0 6 
2 7 7 . 7 8 B 0 E 0 6 7 . 5 9 5 7 E 0 6 7 7 1 . 6 5 3 0 E 0 6 1 . 6 1 2 2 E 0 6 
2 P 7 . 5 9 5 7 E 0 6 7 . 4 0 8 2 E 0 6 7 8 1 . 6 1 2 2 E 0 6 1 . 5 7 2 4 E 0 6 
2 9 7 . A 0 8 2 E 0 6 7 . 2 2 5 3 E 0 6 7 9 1 . 5 7 2 4 E 0 6 1 . 5 3 3 5 E 0 6 
3 0 7 . 2 2 f 5 3 F 0 6 7 . 0 4 6 9 = 0 6 8 0 1 . 5 3 3 5 E 0 6 1 . 4 9 5 7 E 0 6 
3 1 7 . 0 4 6 9E 0 6 6 . 8 7 2 9= 0 6 8 1 1 . 4 9 5 7 E 0 6 1 . 4 2 2 7 E 0*> 
3 2 6 . 8 7 2 9 E 0 6 6 . 7 0 3 2 = 0 6 8 2 1 . 4 2 2 7 E 0 6 1 . 3 5 3 4 E 0 6 
3 ? 6 . 7 0 3 2 E 0 6 6 . 5 4 7 6 = 0 6 8 3 1 . 3 5 3 4 E 0 6 1 . 2 8 7 3 E 0 6 
3 4 6 . 6 4 7 6 E 0 6 6 . 5 9 2 4 E 0 6 8 4 1 . 2 8 7 3 E 0 6 1 . 2 2 4 6 E 0 6 
3 5 6 . 5 9 2 4 E 0 6 6 . 5 3 7 7 = 0 6 8 5 1 . 2 2 4 6 E 0 6 1 . 1 9 4 3 E 0 6 
3 6 6 . 5 3 7 7 E 0 6 6 . 3 7 6 3 = 0 6 8 6 1 . 1 9 4 3 E C 6 1 . 1 6 4 8 E 0 6 
3 7 6 . 3 7 6 3 E 0 6 6 . 2 1 8 9 = 0 6 8 7 1 . 1 6 4 S E 0 6 1 . 1 0 8 0 E 0 6 
3 8 6 . 2 1 8 9 E 0 6 6 . 0 6 5 3 = 0 6 8 8 1 . 1C 8 0 E 0 6 1 . 0 5 4 0 E 0 6 
3 9 e . 0 6 S 3 E 0 6 5 . 9 1 5 6 = C6 8 9 1 . 0 5 4 0 E 0 6 1 . 0 0 2 6 E 0 6 
4 0 5 . 9 1 5 6 E 0 6 5 . 7 6 9 5 = 0 6 9 0 1 . 0 0 2 6 E 0 6 9 . 7 7 8 3 E 0 5 
4 1 5 . 7 6 9 5 E 0 6 5 . 4 8 8 1 = 0 6 9 1 9 . 7 7 8 3 E 0 5 9 . 6 1 6 4 E 0 5 
4 2 5 . 4 8 8 1 E 0 6 5 . 2 2 0 5 E Oft 9 2 9 . 6 1 6 4 E 0 5 9 . 5 3 6 9 E 0 5 
4 1 5 . 2 2 0 S E 0 6 4 . 9 6 5 9 = 0 6 9 3 9 . 5 3 6 9 E 0 5 9 . 0 7 1 8 E 0 5 
4 * 4 . 9 6 5 9 E 0 6 4 . 8 4 3 2 = 0 6 9 4 S . 0 7 1 8 E 0 5 8 . 6 2 9 4 E 0 5 
4 5 4 . 6 4 3 2 E 0 6 4 . 7 2 3 7 = 0 6 9 5 e . 6 2 9 A E 0 5 8 . 2 0 8 5 E 0 5 
4 6 4 . 7 2 3 7 E 0 6 4 . 6 0 7 0 E 0 6 9 6 e . 2 0 8 5 E 0 5 7 . 3 0 8 2 E 0 5 
4 7 4 . 6 0 7 0 E 0 6 4 . 4 9 3 3E 0 6 9 7 7 . 8 0 8 2 E 0 5 7 . 4 2 7 4 E 0 5 
4e 4 . 4 9 3 3 E 0 6 4 . 2 7 4 1 = 0 6 9 8 7 . 4 2 7 4 E 0 5 7 . 0 6 5 1 E 0 5 
4 4 4 . 2 7 4 1 E 0 6 4 . 0 6 5 7 E 0 6 9 9 7 . 0 6 5 1 E 0 5 6 . 7 2 0 6 E 0 5 
5 0 4 . 0 6 5 7 E 0 6 3 . 9 6 7 4 = 0 6 1 0 0 6 . 7 2 0 6 E OS 6 . 3 9 2 8 E 0 5 
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Table B . l l . (continued) 
STANDARD 2 3 ! GROUP NEOTRDN STRUCTURE 

GROUP ENERGY R4MGE 
6 . 0 8 1 0 * 

GROUP 
1 5 1 

__ EKE ROY 
4 . 6 3 0 9 E 101 6 . 3 9 2 8 E OS 

R4MGE 
6 . 0 8 1 0 * 05 

GROUP 
1 5 1 5 . 2 4 75E «»C 4 . 6 3 0 9 E 0 4 

102 6 . 0 8 1 O E OS 5 . 7 8 4 4 5 05 1 5 2 4 . 6 3 0 9 E 0 4 4 . 0 6 6 6 E 0 4 
10 2 5 . 7 8 4 4 E 0 5 5 . 5 0 2 3 5 0 5 1 5 3 4 . 0 8 6 6 E 0 4 3 . 6 0 6 6 E 0 4 
1 0 * S . 5 0 2 3 E 0 5 5 . 3 6 6 S E OS 1 5 4 2 * 6 0 6 6 E 0 4 3 . 5 1 7 5 E 0 4 
10 S S . 3 6 6 5 E OS 5 . 2 3 4 0 5 0 5 1 5 5 3 . 5 1 7 5 E 0 4 3 . 4 3 0 7 E 0 4 
106 5 . 2 3 4 0 E 05 5 . 1 0 4 7 E 05 1 5 6 3 . 4 3 0 7 E 04 3 . 1 8 2 8 E 0 4 
107 5 . 1 ? 4 7 E 0 5 4 . 9 7 8 7 5 0 5 1 5 7 3 . 1 6 2 8 E 0 4 2 . 6 0 8 6 E 0 4 
10 8 . . V f b T c OS 4 . 7 3 5 9 = 0 5 1 5 8 2 . 60 8 6 E 04 2 . 6 0 5 8 E 0 4 
109 • - 7 3 5 9 E 05 4 . 5 0 4 9 ? 0 5 1 5 9 2 . 6 0 5 8 E 0 4 2 . 4 7 8 0 E 0 4 
110 4 . S 0 4 9 E 05 4 . 2 8 5 2 ? OS 1 6 0 2 . 4 7 8 8 E 0 4 2 . 4 1 7 6 E 0 4 
11 1 4 . 2 8 5 2 E OS 4 . 0 762E 0 5 1 6 1 2 . 6 1 76E 0 4 2 . 3 5 7 9 E 04 
112 4 . 0 7 6 2 E OS 3 . 6 7 7 4 E 0 5 1 6 2 2 . 3 5 TOE 04 2 . 1 6 7 5 E 04 
113 3 . 8 7 7 4 6 05 3 . 6 8 8 3 5 05 1 6 3 2 . 1 8 7 5 E 0 4 2 . 1 3 3 5 E 0 4 
1 1 * 3 . 6 8 8 3 E 0 5 3 . 5 0 8 4 5 0 5 1 6 4 2 . 1 3 3 S E 0 4 1 . 9 3 0 5 E 0 4 
115 3 . 5 0 8 4 F 05 3 . 3 3 7 3 5 0 5 1 6 5 1 . 9 3 OSE 0 4 1 . 7 0 3 6 E 0 4 
l i e 3 . 3 3 7 3 E 05 3 . 1 7 4 6 5 0 5 1 6 6 I . 7 0 3 6 E 04 1 . 5 0 3 4 E 0 4 
117 3 . 1 7 4 6 E 05 3 . 0 9 6 2E 0 5 1 6 7 1 . 5 0 3 4 E 0 4 1 . 3 2 6 6 E 0 4 
118 3 . C . 6 2 E OS 3 . 0 1 9 7 5 05 1 6 6 1 . 3 2 6 8 E 0 4 1 . I 7 0 9 E 04 
119 3 . 0 i 9 7 E 05 2 . 9 4 5 2 5 0 5 1 6 9 1 . 1 7 0 9 E 0 4 1 . 0 3 3 3 E 0 4 
120 2 . 9 4 S 2 E 05 2 . 6 7 2 5£ 0 5 1 7 0 1 . 0 3 3 3 E 0 4 9 . 1 1 6 6 E 0 3 
121 2 . 8 7 2 5 E 05 2 . 8 0 1 5 E 0 5 1 7 1 9 . 1 1 8 8 E 0 3 6 . 0 4 7 3 E 0 3 
12 2 2 . 6 0 1 SE 05 2 . 7 3 2 4 E OS 1 7 2 8 . 0 4 73E 0 3 7 . 1 0 1 7 E 0 3 
12 3 2 . 7 3 2 4 E OS 2 . 5 9 9 I E 05 1 7 3 7 . 1 0 1 7 E 0 3 6 . 2 6 7 3 E 0 3 
12 4 2 . 5 9 9 IE 05 2 . 4 7 2 4 : 05 1 7 4 6 . 26 73 E 0 3 5 . 5 3 0 6 E 0 3 
1 2 * 2 > 4 7 2 4 E 05 2 . 3 S 1 8 E OS 1 7 5 5 . 5 3 C 8 E 0 3 5 . 0 0 4 5 E 0 3 
126 2 . 3 5 1 8 E OS 2 . 2 3 7 1 E OS 1 7 6 5 . 0 0 4 5 E 0 3 4 . 5 2 6 3 E 0 3 
12 7 2 . 2 3 " M E 05 2 . 1 2 8 0 E 05 1 7 7 4 . S 2 8 3 E 0 3 4 . 3 0 7 4 E 0 3 
128 2 . 1 2 8 0 ? 06 2 . 0 2 4 2 5 0 5 1 7 8 4 . 3 0 7 4 E 0 3 4 . 0 9 7 3 E 0 3 
129 2 . 0 2 4 k c 05 1 . 9 2 5 5 E 0 5 1 7 9 4 . 0 9 7 3 E 0 3 3 . 7 0 7 4 E 0 3 
130 1 . 9 2 5 5 E 05 1 . 8 3 1 6 : C5 1 6 0 3 . 7 0 7 4 E 0 3 3 . 3 S 4 6 E 0 3 
13 1 1 . 6 3 1 6 E 05 1 . 7 * 2 2 = OS 1 6 1 3 . 3 5 4 6 E 0 3 3 . 0 3 5 4 E 0 3 
132 1 . 7 4 2 2E 05 1 . 6 9 9 2 5 OS 1 8 2 3 . 0 3 5 4 E 0 3 2 . 6 6 3 5 E 0 3 
133 1 . 6 9 9 2E 05 1 . 6 S 7 3 E OS 1 6 3 2 . 66 35 E 0 3 2 . 7 4 6 5 E 0 3 
134 1 . 6 S 7 3 E OS 1 . 6 1 6 3 = OS 1 8 4 2 . 7 4 6 5 E 0 3 2 . 6 1 2 6 E 0 3 
13 « 1 . 6 1 6 3 E 05 1 . 5 7 6 4 E 0 5 1 8 5 2 . 6 1 2 6 E 0 3 2 . 4 8 5 2 E 0 3 
13ft 1 . S 7 6 4 E OS 1 . 4 9 9 6 5 05 1 6 6 S . 4 6 S 2 E 0 3 2 . 2 4 8 7 E 0 3 
137 1 • 4996E 05 1 . 6 2 6 4 5 0 5 1 8 7 2 . 2 4 6 7 E 0 3 2 . 0 3 4 7 E 0 3 
138 1 . 4 2 6 4 E OS 1 .3S69E 0 5 1 8 8 2 . 0 3 4 7 E 0 3 1 . 8 4 1 1 E 0 3 
139 1 • 3S69E 05 1 . 2 9 0 7 5 05 1 8 9 1 . 8 4 U E 0 3 1 . 6 6 5 9 E 0 3 
14 0 1 . 2 9 0 75 05 1 . 2 2 7 7 * 05 1 9 0 1 . 6 6 5 9 E 0 3 1 . 5 6 4 6 E 0 3 
14 1 1 . 2 2 7 7 E 05 1 . 1 6 7 9 E 05 1 9 1 1 . 5 6 4 6 E 0 3 I . 5 0 7 3 E 0 3 
14 2 1 . 1 6 7 9 E 05 1 . 1 1 0 9 = 05 1 9 2 1 . 5 0 7 3 E 0 3 I . 3 6 3 9 E 0 3 
14 3 1 . 1 1 0 9 E OS 9 . 0 O 3 7 E 04 1 9 3 1 . 3 6 3 9 E 0 3 1 . 2 3 4 1 E 0 3 
14 4 9 . 6 0 3 7 E 04 8 . 6 5 1 7 5 04 1 9 4 1 . 2 3 4 1 E 0 3 9 . 6 1 1 2 E 0 2 
145 6 . 6 5 1 TE 04 7 . 6 3 5 1 E 04 1 9 5 9 . 6 1 1 2 E 0 2 7 . 4 8 5 2 E 02 
146 7 . 6 3 S 1 E 04 6 . 7 3 7 9 5 04 1 9 6 7 . 4 0 S 2 E 0 2 5 . 8 2 9 5 E 0 2 
147 6 . 7 3 7 9 E 04 6 . 2 5 1 IE 0 4 1 9 7 5 . 8 2 OSE 0 2 4 . 5 4 0 0 E 02 
148 6 . 2 5 1 IE 04 5 . 9 4 6 2 5 04 1 9 6 4 . 5 4 0 0 E 0 2 3 . 5 3 5 8 E 0 2 
149 5 . 9 4 6 2 E 04 5 . 6 5 6 2 5 04 1 9 9 3 . S 3 S 8 E 0 2 2 . 7 5 3 6 E 0 2 
150 5 . 6 5 6 2 E 04 5 . 2 4 7 5 5 04 2 0 0 2 . 7 5 36 E 0 2 2 . 1 4 4 5 E 0 2 
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Table B- l l . (continued) 
STANDARD 2 3 1 GROOP NrUTqON STRUCTURE 

GROUP ENERGY RA^GE 
2 0 1 2 . 1 * * 5 6 0 2 1 . 6 7 0 2 E 02 
202 1 . 6 7 0 2 E 0 2 1 . 3 0 0 7 6 02 
2 0 3 1 . 3 0 0 7 * 0 2 1 . 0 1 3 0 ; 02 
2 0 * l . ' U 3 0 6 02 7 . 8 8 9 3 : 01 
205 7._>8936 01 6 . 1 * * 2 ? 01 
2 0 6 £ . 1 * * 2 6 01 • . 7 8 5 1 = 01 
2 0 7 • . 7 8 5 1 6 01 3 . 7 2 6 7 ? 01 
?oa 3 . 7 2 6 7 6 01 2 . 9 0 2 3 ? 01 
2 0 9 2 . 9 0 2 3 6 01 2 . 2 6 0 3 : 01 
2 1 0 2 . 2 6 0 3 6 0 1 1 . 7 6 0 3 * 01 
21 1 1 . 7 6 0 3 6 0 1 1 . 3 7 1 0 ? 01 
2 1 2 1 . 3 7 1 0 6 01 1 . 0 6 7 7 ? 01 
2 1 3 1 . 0 6 7 7 ? 01 8 . 3 1 5 3 ? 00 
2 1 * 8 . 3 1 5 3 6 0 0 6 . * 76 0? 00 
2 1 5 fr.*76C6 0 0 5 . 0 * 3 5 ? 0 0 
2 l t 5 . 0 * 3 5 E 0 0 3 . 9 2 7 9 ? 00 
2 1 7 3 . 9 2 7 « £ 0 0 3 . 0 5 9 0 ? 00 
21 e 3 . 0 5 9 0 6 00 2 . 3 8 2 * ? 00 
2 1 9 2 . 3 0 2 * 6 00 1 . 8 5 5 * ? 00 
2 2 9 ! .P«!5*E 00 l . * * S O £ 00 
2 2 1 l . * * S 0 6 CO 1 . 1 2 5 * ? 00 
2 2 2 I . I 2 5 * * 0 0 8 . 7 6 * 2 = - - 0 1 
22 3 8 . 7 6 * 2 6 - • 0 1 8 . 3 3 6 8 ? - - 0 1 
22 4 fl. 3 3 6 8 6 --01 o . 8 2 5 6 ? - - 0 1 
2 2 5 6 . 8 2 5 6 6 - - 0 1 6 . 2 5 0 6 ? - - 0 1 
J 2 * * . 2 5 0 6 6 - •01 5 . 3 1 5 8 = - - 0 1 
22 7 5 . 3 1 5 6 6 - •01 * . l 3 9 9 ? - - 0 1 
22? * . 1 3 996-• 0 1 3 . 0 0 0 0 ? - 0 1 
22 9 3 . 0 0 0 0 * - - 0 1 2 . 0 0 0 0 ? - - 0 1 
230 2 . 0 0 0 0 6 - - 0 1 1.OO0OE- - 0 1 
2 3 1 1 . 0 0 0 0 6 - 0 1 1 . 0 0 0 0 ? - 0 5 
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"Standard" Gamma Boundaries 

The following gamma energy group structures are built into AMPX: 

1. An 18 group structure widely used for air transport calculations, 

2. A 21 group structure, which is a Defense Nuclear Agency structure, 

3. A 25 group structure, 

A. A 26 group structure. 

These structures are defined on the following pages. 
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Table B.12. 
STANDARD 1 9 GROUP GAMMA • 5TRi 

GROUP E N E R G Y HAMGE 
1 1 . A O 0 0 E 0 7 l . O O O O E 0 7 
2 l . O O O O E 0 7 6 . 0 0 0 0 E 0 6 
* 8 . 0 0 0 0 E 0 6 7 . 0 0 0 0 = 0 6 
A 7 . 0 0 0 0 E 0 6 6 . 0 0 0 0 5 0 6 
c 6 . 0 O 0 0 E 0 6 5 . 0 0 0 0 = 0 6 
6 5 . 0 O 0 0 E 0 6 A.OOOOE 0 6 
7 A . O O O O E 0 6 3 . 0 0 0 0 = 0 6 
8 3 . 0 0 0 0 E 0 6 2 . 5 0 0 0 E 0 6 
«» 2 . 5 0 0 0 E 0 6 2 . 0 0 0 0 E 0 6 

1 0 2 . 0 O 0 0 E 0 6 1 . 5 0 0 0 = 0 6 
1 1 l . S O O O E 0 6 l . O O O O E 0 6 
1 2 1 . 3 0 O O E 0 6 7 . O 0 0 O E 0 5 
1 3 7 . 0 O 0 0 E 0 5 A . 5 0 0 0 = 0 5 
1A A . 5 0 0 0 E 0 5 3 . 0 0 0 0 E 0 5 
1 5 3 . 0 C 0 0 E CS 1 . 5 0 0 0 E 0 5 
1 6 1 . 5 0 0 0 E 0 5 6 . 0 0 0 0 E OA 
1 7 6 . 0 O 0 0 E 0 4 3 . 0 0 0 0 E OA 
I P 3 . 0 O 0 0 E 0 4 l . O O O O E OA 

Table B.13. 
STANDARD 2 1 GROUP GAMMA ! STOi 

GPOUP E N E R G Y 3AMGE 
1 1 .AOOOE 0 7 l . O O O O E 0 7 
2 l . O O O O E 0 7 8 . 0 0 0 0 = Oe 
3 8 . 0 0 OOF 0 6 7 . 0 0 0 0 E 0 6 
A 7 . 0 0 0 0 E 0 6 6 . 0 0 0 0 E 0 6 
5 6 . O O O 0 E 0 6 5 . 0 0 0 0 E 0 6 
6 5 . 0 O O 0 E 0 6 A.OOOOE 0 6 
7 4 . C O C 0 E 0 6 3 . 0 0 0 0 - 0 6 
« "J. . 0 0 OOE 0 6 2 . 5 0 0 0 ? 0 6 
9 2 . 5 0 O O E 0 6 2 . 0 0 0 0 = 0 6 

1 0 * .{>•? OOE 0 6 1 . 5 0 0 0 E 0 6 
1 i 1 . 5 0 OOE 0 6 l . O O O O E 0 6 
! 2 l . O O O O E 0 6 7 . 0 0 0 0 = 0 5 
1 3 7 . 0 C 3 0 E 0 5 A . 5 0 0 0 = 0 5 
1A A . 5 0 C 0 E 0 5 3 . 0 0 0 0 E 0 5 
1 5 s.ooooe OS 1 . 5 0 0 0 = 0 5 
1 6 1 . 5 O 0 O E 0 5 l . O O O O E OS 
1 7 I . 0 0 OOP 05 7 . 0 0 0 0 * OA 
I f f r.ooooE OA 4 , 5 0 0 0 * 0 4 
1<» a.soeoE 0 « 3 . 0 0 0 0 * OA 
2 0 3 . 0 C O 0 E OA 2 , 0 0 0 0 * 0 4 
2 1 2 . 0 O O Q E QA l .OOOOE OA 
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Table B.14. 
ST AN DAP O 25 GROUP GAMMA STRUCTURE 

GROUP ENERGY RAMGE 
t 1 . 3 O 0 0 E 0 7 1 . 0 1 9 7 ? 0 7 
2 1 . 0 1 9 7 E 0 7 7 . 9 9 8 3 : 0 6 
3 7 . 9 9 8 3 E 0 6 6 . 2 7 3 7 5 0 6 
* 6 . 2 7 3 T E 0 6 4 . 9 2 1 0 = 0 6 
s 4 . 9 2 1 OE 0 6 3 . 8 5 9 9 E 0 6 
e 3 . 8 5 9 9 E 0 6 3 . 0 2 7 7 = 0 6 
7 3 . 0 2 7 7 E 0 6 2 . 3 748= 0 6 
8 2 . 3 7 4 8 E 0 6 1 . 8 6 2 8 E 0 6 
9 1 . 8 6 2 8 E 0 6 1 . 4 6 1 IE 0 6 

1 0 1 . 4 6 1 1 E 0 6 1 . 1 4 6 1 E 0 6 
11 1 . 1 4 6 1 E 0 6 8 . 9 8 9 6 E 0 5 
1 2 8 . 9 8 9 6 E 0 5 7 . 0 5 1 3£ 0 5 
1 3 7 . 0 5 1 3 E OS 5 . S 3 0 9 E 0 5 
1 * 5 . 5 3 0 9 E OS 4 . 3 3 8 3 E OS 
1 5 4 . 3 3 8 3 E 0 5 3 . 4 0 2 9E 0 5 
1 6 3 . 4 0 2 9 E 0 5 2 . 6 6 9 2 E 0 5 
1 7 2 . 6 6 9 2 E 0 5 2 . 0 9 3 7 * OS 
1 8 2 . 0 9 3 7 E 0 5 1 . C 4 2 2E 0 5 
1 9 1 . 6 4 2 2 E 0 5 1 . 2 8 9 1 E 0 5 
2 0 1 . 2 8 e i E 0 5 1 . 0 1 0 4 E 0 5 
2 1 1 . 0 1 0 4 E 0 5 7 . 9 2 S 2 E C4 
2 2 7 . 9 2 5 2 E 0 4 6 . 2 1 6 4 E 0 4 
2 3 6 . 2 1 6 4 E 0 4 4 . 8 7 6 0 E 0 4 
2 4 4 . 8 7 6 0 E 0 4 3 . 8 2 4 7E 0 4 
2 5 3 . 8 2 4 7 E 0 4 3 . 0 0 0 0 E 0 4 

Table B.15. 
STANDARD 2 6 GROUP GAMMA STRUCTURE 

CJ UP ENERGY <*A*GE 
1 1 . 4 0 0 0 E 0 7 1 . 0 0 0 0 £ 0 7 
2 l . O O O O E 0 7 6 . OOOOE 0 6 
3 8 . 0 0 O O E 0 6 7 . 0 0 0 0 = 0 6 
4 7 . 0 0 0 0 * . 0 6 6 . 0 0 0 C * 0 6 
m 6 . O O O O E 0 6 5 . 0 0 0 0 E 0 6 
6 5 . 0 0 0 0 E 0 6 4 . 0 0 0 0 E 0 6 
7 4 . 0 0 0 0 E 0 6 3 . 0 0 0 0 E 0 6 
8 3 . 0 0 0 0 E 0 6 2 . 5 0 0 Q E 0 6 
9 2 . S O O O E 0 6 2 . 0 0 0 0 E 0 6 

1 0 2 . 0 0 0 0 E 0 6 I . S O O O ? 0 6 
1 1 1 . 5 0 OOE 0 6 1 . 0 0 0 0 * 0 6 
1 2 l . O O O O E 0 6 8 . 3 0 0 0 E OS 
1 3 8 . 3 0 0 0 F 0 5 7 . 0 0 0 0 E OS 
1 4 7 . 0 0 0 0 E 0 5 5 . 5 0 0 0 * OS 
1 « 5 . 5 0 0 0 E 0 5 4 . S 0 0 0 E 0 5 
1 6 4 . S 0 0 0 E OS 3 . 0 0 0 0 * OS 
1 7 3 . 0 0 0 0 E OS 2 . 0 0 0 0 5 OS 
1 8 2 . O 0 0 O E OS 1 . 3 0 0 0 * OS 
1 9 1 . 3 0 0 0 E 0 5 1 .OOOOE OS 
2 0 l . O O O O E OS 7 . 0 0 0 0 E 0 4 
2 1 7 . 0 0 0 0 E 0 4 5 . O O O O E 0 4 
2 2 5 . C O 0 O E 0 4 4 . 0 0 0 0 * 0 4 
2 3 4 . 0 0 0 0 E 0 4 3 . 0 0 0 0 * 0 4 
i-» 3 . 0 0 0 0 E 0 4 2 . 0 0 0 0 * 0 4 
2 5 2 . 0 0 0 0 E 0 4 1 . 3 0 0 0 * 0 4 
2 6 1 . 3 0 0 0 E 0 4 1 . 0 0 0 0 5 0 4 
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APPENDIX C 

Sample Problem 

The sample set of input data is shown in Fig. 3. The compiled 

LAVA program in this example is located on a 2321 data cell, DC0019, 

with DSN-SKF.LMP14655.CPLD.LAVA. The ANISN library is in free-form BCD 

and is located on the 2321 data cell, DC0019, with DSN-SKF. LMP14655.XSECS1. 

A listing of these cross sections is given in Fig. 4. 

A listing of the output is given in Fig. 5. 
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/ / L * t O , S » S I N DC i J N I T s a j P l . v C L S J f c U S O C O O l O . n i b M S S M t i 

/ / G C . P T O A ^ O O I OC l ' N l T s S v 5 C « . S P A C t = « T O K t l • p . ^ l I t 
/ / 0CH5l»fcC* : ^SV»StLUPCL = » . s ' U < S I / t = 3 S < 0 ) 
/ /GUt^T lH^«" -Ol OO i jN I T = S*«^*»«>C *Cfc = « » « * i « « f ' « i l l i O C B S * . » f t f C » 
/ / G O . * T 1 9 * 0 0 I 03 uMTSS»S">*«SOACIfS« TBKi C «r-«5> » tOC*»=»««-T' •»-0'" » 
/ / G 0 . P T ? 0 ^ O 0 1 on u ^ I T S ? 3 2 i t » i H . = S t « = 0 C f e i ^ * O I S » s S » « « « 
/ / G O . ^ T o b F O O l OU • 

l i t 2 I*) !) H 27 14 t 0 l< 
2%* 1 5 3 * * J 3 * * « l^O". ' -»??35f» 
• • • ! t 7 J f * I E * «>*• I F 3 ?T 

Figure 3. User Input for Sample Problem 
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Figure 4. Cross Sections for Sample Problem 
• 20 27 0 I PO DATA FOR HYOOOGEN FPF«- GAS THFRHAL SCATTERIN 
• o X S O R N I O O I O 
2Z 3 5 9 0 2 - 9 0 1 8 * 1 * - * 27 8 * 9 0 9 - 5 217 1 * 6 1 7 - 9 0 2 9 M 9 - * 2Z 8 3 0 0 « - 5 5 2 9 1 9 - S 
201 3 * * 6 1 - 9 C 3 9 9 , 2 - * 22 7 3 8 S 6 - 5 7 J 9 9 * - 5 1 6 5 3 7 - 5 19? 3 6 6 0 7 - 9 C 5 * 6 1 7 - * 
22 I 6 2 6 1 - * i e 0 7 9 - * 7 3 9 9 * - ? 1 *537 -5 182 5 6 1 5 7 - 9 1 8 8 7 2 9 - * 2Z 3 8 0 7 3 - * 
2 8 7 6 6 - * I Q 9 4 6 - * * * 3 9 6 - S ? « 2 2 3 - 6 172 2 0 * 9 7 - 8 0 1 5 8 1 6 - 3 2Z 8 ? 6 1 6 - 4 * 2 0 * 3 - * 
7 9 5 8 7 - 5 3 0 0 1 1 - 5 1 2 2 8 3 - 5 2 7 * 5 2 - 6 16Z 6 2 3 5 1 - 8 0 1 9 * * 2 - 3 2Z 1 0 1 7 7 - 3 6 3 8 5 7 - * 
7 0 9 1 6 - 5 1 3 * 2 * - 5 5 0 6 2 2 - 6 2 0 7 I 8 - * « 6 3 C « - 7 15Z 1 5 1 6 8 - 7 0 2 0 2 6 2 - 3 22 1 9 * 7 9 - 3 
7 6 * 7 1 - * 1 1 1 7 5 - * 1 2 * 1 - * 2 3 * * 3 - 6 8 6 5 8 6 - 7 3 6 2 5 7 - 7 8 1 3 3 2 - 9 1 * 2 3 5 * * 5 - 7 0 
2 0 * 0 8 - 3 22 1C606-3 8 0 0 3 4 - * 1 * 0 * 6 - 4 2 0 5 2 6 - 5 2 2 7 9 4 - 6 « 3 1 5 - 6 1 6 2 7 1 - 7 
6 6 5 9 5 - 8 1 * 8 8 3 - 8 132 7 2 3 8 4 - 7 0 2 0 * 5 6 - 3 21 6 5 5 9 - 3 6 9 5 9 2 - 4 1 2 4 5 - 3 21 e * 9 - 5 
3 1 * 2 9 - 6 3 5 * 5 8 - 7 6 7 1 2 2 - 8 2 5 3 1 1 - e 1 0 3 5 9 - 8 2 3 1 5 2 - 9 122 1 2 8 * 2 - 6 1 2 0 * 6 2 - 3 2Z 
8 C 4 0 5 - * 7 9 2 7 - 3 I 9 S 9 8 - * 3 5 5 7 1 - 5 6 2 * 2 5 - 6 9 1 2 2 5 - 7 1 0 1 3 1 - 7 1 9 1 7 8 - 8 7 2 3 1 7 - 9 
2 9 5 9 8 - 9 6 6 1 * 8 - 1 0 H Z 22 8 9 6 - 6 0 2 0 * 7 2 - 3 22 8 5 6 1 5 - « 8 6 8 6 8 - * 2 7 7 * * - * 
6 6 5 9 2 - 5 1 2 * 5 - * 2 1 8 * 9 - 6 3 1 9 2 9 - 7 3 5 * 5 8 - 8 6 7 1 2 2 - 9 2 5 3 1 1 - 9 1 0 3 5 9 - 9 2 3 1 5 2 - 1 0 
IPZ *061 7 - 6 C 2 0 * 9 - 2 2Z 8 0 * * 8 - * 7 9 2 7 7 - * 2 * 8 1 9 - 4 7 9 2 6 9 - 5 1 9 5 9 0 - 5 3 5 5 7 1 - 6 
6 2 * 2 5 - 7 9 1 2 2 4 - 8 1 0 1 3 1 - 8 1 9 1 7 6 - 9 7 2 3 1 6 - 1 0 2 9 5 9 7 - 1 0 6 6 1 4 8 - 1 1 9Z 6 6 9 6 6 - 6 0 
2 0 9 3 * - 3 3 8 6 0 3 - 1 2 3 3 2 6 5 - 1 C 8 1 2 8 1 - 4 7 * * 4 9 - * 2 3 7 8 3 - * 7 * * 5 9 - 5 2 3 7 8 1 - 5 
? 8 7 9 * - 6 1 0 6 7 1 - 6 18728 -7 2 7 3 6 6 - e 3 0 3 9 3 - 9 5 7 5 3 3 - 1 0 2 1 6 9 5 - 1 0 8 8 7 9 « - l 1 
1 9 8 * 5 - 1 1 82 1 2 3 2 9 - 5 0 2 1 9 0 3 - 3 0 ' S S 9 « - S 1 2 1 * 5 - 3 9 6 9 3 6 - * 3 7 2 5 - 3 1 1 8 9 2 - * 
3 7 2 3 - * 1 1 8 9 1 - 5 2 9 3 9 7 - 6 5 3 3 5 7 - 7 9 J 6 3 8 - 8 1 3 6 8 * - 8 1 5 1 9 6 - 9 2 8 7 6 7 - 1 0 1 0 8 * 8 - 1 J 
4 * 3 9 6 - 1 1 9 9 2 2 2 - 1 2 7Z 3 0 5 6 2 - 5 0 2 5 9 * 3 - 3 21 2 5 2 8 2 - 3 9 6 3 * 8 - * 3 0 * 5 - 3 1 2 2 9 2 - * 
3 9 2 * 3 - 5 1 2 2 8 6 - 5 3 9 2 3 9 - 6 9 7 0 1 - 6 1 7 6 0 8 - 7 3 0 9 0 1 - 8 * 5 l 5 7 - 9 5 0 1 * 8 - 1 0 9 * 9 2 9 - 1 1 
3 5 7 9 8 - 1 1 1 4 6 5 1 - 1 I 3 2 7 * 4 - 1 ? 62 8 5 7 7 2 - 1 5 0 7 5 3 8 4 - 6 22 1 9 * * 5 - 6 1*2 3 * 6 1 6 - 9 
3 S 9 o * - 9 52 * 3 1 5 - 1 3 0 1 5 1 7 3 - 5 22 5 * 5 8 5 - 6 25 1 9 8 - 6 3 0 8 1 2 - 5 1 6 3 2 7 - 5 8 5 9 1 1 - 6 
5 7 2 9 9 - 6 3 * 3 8 4 - 6 1 4 4 1 9 - 6 7 3 * 2 6 - 7 3 8 2 7 - 6 1 6 2 1 1 - 7 6 2 8 7 7 - 8 6 1 3 8 1 - 1 1 5 8 0 7 - 8 
3 6 5 9 9 - 9 3 * * 6 1 - 9 6Z 4 1 * 5 9 - 1 1 0 3 1 0 0 3 - 5 2Z 3 9 6 2 9 - 5 9 7 3 4 7 - 6 3 2 6 9 4 - 6 192 
1 3 2 1 5 - 5 0 7 4 C 3 - 4 22 6 0 3 7 3 - 5 3 7 * 2 2 - 7 182 
• 20 27 0 2 PI CAT* FOR MYOROGEN F B E € GAS THERM! . SCATTERIN 
• 6 XSORN 10110 
72 2 1 2 9 8 - * 262 2 2 * 2 1 - * 1 0 5 7 8 - 4 25Z 2 0 7 5 8 - * 1 7 2 5 9 - * 2 3 9 8 7 - 5 2 * Z * 3 T 0 7 - * 
4 1 5 9 3 - 4 1 2 9 1 9 - 4 1 7 9 5 5 - 5 23Z 9 6 9 0 6 - 4 5 7 3 3 6 - 4 1 5 3 2 4 - 4 4 7 5 9 5 - 5 6 6 1 5 - 5 222 
1 9 8 4 9 - 3 7 4 9 0 2 - 4 7 6 1 6 7 - 5 2 0 3 5 7 - 5 6 3 2 2 7 - 6 8 7 8 7 6 - T 212 2 4 7 6 7 - 3 1 0 9 0 9 - 3 
5 2 2 7 3 - 5 5 3 1 5 5 - 6 1 4 2 0 7 - 6 4 4 1 2 5 - 7 6 1 3 2 7 - e 20Z 2 5 7 8 5 - 3 I 3 C 0 7 - 3 8 0 4 8 8 - 5 
3 8 5 6 8 - 6 3 9 2 2 - 6 1 0 4 8 2 - 7 3 2 5 5 7 - 8 4 5 2 4 9 - 9 19Z 2 6 0 7 5 - 3 1 3 5 9 1 - 3 1 0 2 2 1 - 4 
6 3 2 4 9 - 6 3 0 3 0 8 - 7 3 0 8 1 9 - 8 8 2 3 7 - 8 2 5 5 8 4 - 9 3 5 5 5 7 - 1 0 182 2 1 9 7 I - ? 1 2 3 1 3 - 3 
9 5 * 5 8 - 5 7 1 7 8 3 - 6 « « * 2 2 - 7 2 1 2 8 6 - 8 2 1 6 4 6 - 9 5 7 8 5 1 - 1 0 1 7 9 6 8 - 1 0 2 * 9 7 3 - 1 1 17Z 
2 0 8 5 8 - 3 1 5 2 8 5 - 3 1 9 5 5 1 - * 1 5 1 5 7 - 5 1 1 3 9 8 - 6 7 0 5 3 5 - 8 3 3 7 9 9 - 9 3 * 3 6 9 - 1 0 
9 1 8 5 8 - 1 1 2 8 5 3 1 - 1 1 3 9 6 5 6 - 1 2 1 t l 2 1 9 7 7 - 3 1 6 7 5 - 2 3 0 * * ! - * 3 8 9 3 7 - 5 301 SO 6 
2 2 7 - 5 1 * 0 * 7 - 8 6 7 3 1 2 - 1 0 6 8 * * 8 - l l I 8 2 9 » - l l 5 6 8 2 - 1 1 7 8 9 7 3 - 1 3 I 5 Z 2 1 8 6 9 - ! 
1 5 2 8 6 - 3 2 6 5 9 6 - 4 4 8 3 3 5 - 5 6 1 8 2 6 - 6 4 7 9 3 1 - 7 3 6 C 4 4 - 8 2 2 3 0 5 - 9 1 0 6 8 8 - 1 0 
1 0 8 6 8 - 1 1 2 9 0 * 9 - 1 2 9 0 2 2 3 - 1 3 1 2 5 4 - 1 2 122 6 6 7 * 6 - 1 3 1 6 3 0 9 - 1 0 7 7 9 8 * - * 1 4 9 6 1 - 3 
2 7 2 1 3 - 4 * 7 3 * e - S 8 6 0 5 - 5 1 1 0 0 7 - 6 8 5 3 3 1 - 8 6 * 1 6 8 - 9 3 9 7 0 9 - 1 0 1 9 0 2 8 - 1 1 
1 9 3 4 9 - 1 2 5 1 7 1 4 - 1 3 1 6 0 6 2 - 1 3 2 2 3 2 4 - 1 4 12Z 1 0 8 9 9 - 5 9 3 7 * 3 - 4 4 7 5 2 6 - 4 4 4 3 9 1 - 4 
8 1 6 3 9 - 5 1 4 0 3 - * 2 5 * 9 9 - 6 3 2 6 1 5 - 7 2 5 2 8 5 - 8 1 9 0 1 5 - 9 1 1 7 6 7 - 1 0 5 6 3 8 5 - 1 2 
5 7 3 3 5 - 1 3 I 5 3 ; * - 1 3 4 7 5 9 6 - 1 4 13Z 1 0 9 2 3 - 3 2 9 5 0 3 - 4 5 2 6 4 8 - 5 6 3 3 5 3 - 5 1 1 « 0 8 - 5 
2 0 0 2 3 - 6 3 6 3 S I - 7 4 6 5 4 7 - 8 3 6 0 8 6 - 9 2 7 1 3 7 - 1 0 1 6 7 9 3 - 1 1 8 0 4 7 - 1 2 8 1 8 2 5 - 1 4 
2 1 8 7 - 1 3 132 5 6 3 5 6 - 6 262 l « e i 9 - f 6 0 5 5 9 - 6 25Z 2 3 2 9 4 - 5 4 0 9 3 9 - 6 - 3 2 8 3 1 - 7 ?*Z 
6 4 1 5 - 5 7 5 5 9 3 - 8 18Z 
• 20 27 0 3 P2 DATA FOR MTOPOGEN FREE GAS THERMAL SCATTER I N 
•G VSORN 10010 
7Z 2 4 2 3 5 - 4 262 3 0 0 4 5 - 4 5 2 2 0 8 - 5 252 3 C 2 3 6 - 4 1 5 5 * 6 - 4 - 1 1 2 0 4 - 5 2 * 2 5 7 9 4 8 - 4 
3 5 8 8 1 - 4 7 4 4 2 4 - 6 - 2 4 3 0 8 - 5 23Z 1 1 3 9 3 - 3 2 7 6 5 7 - 4 - 1 , 4 0 8 3 - 5 - 6 6 5 8 5 - 5 - 2 0 8 7 6 - 5 
222 2 1 6 2 4 - 3 1 4 9 3 2 - 4 - 1 3 4 5 - 3 - 6 2 9 1 5 - 5 - 2 7 8 3 3 - 5 - 6 6 0 8 * - 6 212 2 6 8 5 - 2 
1 0 2 0 6 - 4 - 1 4 2 6 8 - 4 - 3 1 7 0 2 - 5 - 1 2 3 0 6 - 5 - 5 0 9 6 7 - 6 - 1 1 5 0 3 - 6 20Z 2 8 0 3 3 - 3 1 0 4 1 9 - 4 
- 2 2 6 6 2 - 4 - 2 9 9 5 1 - 5 - 5 8 1 5 4 - 6 - 2 2 0 3 9 - 6 - 9 0 3 8 5 - 7 - 2 C 2 3 5 - 7 19Z 2 9 2 8 - 2 1 0 2 0 7 - 4 
- 2 8 3 3 * - * - 4 9 5 3 9 - 5 " 5 6 6 2 4 - 6 - 1 0 7 6 8 - 6 - 4 0 6 4 2 - 7 - 1 6 6 4 - 6 - 3 7 2 C 1 - 8 182 
2 6 3 0 2 - 2 2 6 I 9 4 - * - 2 * 5 8 2 - 4 - 5 2 S 1 3 - 5 - 7 9 2 6 9 - 6 - 8 8 5 3 2 - 7 - 1 6 7 7 6 - 7 - 6 3 2 6 6 - 8 
- 2 5 6 9 5 - 8 - 5 7 8 ' ' 7 - 9 172 2 5 5 6 3 - 3 S947-3 - 3 1 6 1 6 - 4 - 8 3 1 7 6 - 5 - 1 5 4 2 1 - 5 - 2 2 7 5 8 - 6 
- 2 5 3 1 7 - 7 - 4 7 - # 3 9 - e - 1 8 0 7 8 - 8 - 7 3 9 9 2 - 9 - 1 6 5 3 7 - 9 162 2 6 3 0 9 - 3 6 5 1 5 1 - 4 
- 4 0 0 5 4 - 4 - 1 5 1 7 1 - 4 - 3 0 4 7 - 4 - 5 4 * 1 1 - 6 - 7 9 7 6 6 - 7 - 8 8 6 3 3 8 - ! 6 7 0 - 7 - 6 3 2 7 6 - 9 
- 2 5 6 9 0 - 9 - 5 7 8 8 - 9 I 5 Z 2 5 5 7 7 - 3 5 9 4 S 8 - * - 3 7 2 2 9 - 4 - 1 7 2 * 1 - 4 - 4 7 2 5 6 - 5 - 0 8 3 5 1 - 6 
- 1 5 5 8 8 - 6 - 2 2 8 0 1 - 7 - 2 5 3 2 6 - 8 - 4 7 9 4 3 - 9 - 1 8 C 7 9 - 9 - 7 3 9 9 * - 1 0 - 1 6 5 3 7 - 1 0 122 
• 6 1 8 3 1 - 1 3 - 1 9 1 9 2 - 1 1 6 4 8 ? - 3 7 6 5 - 2 - 3 2 * 0 5 - 4 - 1 6 C ? " * - * - S 6 T 4 7 -5 - 1 * 5 1 6 - 5 
- 2 6 6 1 8 - 6 - 4 6 7 9 9 - 7 - 6 8 4 1 4 - 8 - 7 5 4 8 1 - 9 - 1 4 3 8 3 - 9 - 5 4 2 3 8 - 1 0 - 2 2 1 9 8 - 1 0 
- 4 9 6 1 1 - 1 1 122 - 2 1 8 3 3 - 6 5 7 6 1 3 - 4 - S 5 9 2 5 - 5 - 4 6 5 6 2 - 4 - 2 4 8 9 8 - 4 - 8 8 * 2 - * 
- 2 9 2 * 3 - 5 - 7 3 1 6 6 - 6 - 1 3 3 2 8 - 6 - 2 3 4 0 6 - 7 - 3 4 2 0 8 - 0 -3 7 9 9 1 - 9 - 7 1 9 1 7 - 1 0 
- 2 7 1 ! 9 - 1 9 - l i ; 9 9 - l > - 2 4 0 0 6 - 1 1 122 4 2 3 8 * - 4 - 5 9 1 - 3 - 4 8 7 7 2 - 5 - 2 7 6 2 7 - 4 
- 9 4 8 6 6 - 5 - 3 0 4 0 4 - 5 " 0 7 7 7 5 - 6 - 2 4 2 3 1 - 6 » 4 0 1 2 - 7 - 7 7 2 4 9 - 8 - 1 1 2 0 9 - 8 - 1 2 5 3 7 - 9 
- 2 3 7 3 2 - 1 0 - 8 9 4 9 5 - 1 1 - 3 6 6 2 8 - 1 1 - 8 1 8 6 - 1 1 H Z 0 7 6 0 5 - 6 26Z 2 1 1 7 2 - 5 6 0 ? 6 7 - 6 
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Figure 4 (continued) 
252 2 3 7 0 2 - 5 - 1 6 9 9 9 - 6 - 2 6 6 6 3 - 6 242 3 0 5 2 5 - 5 1 9 3 0 3 - 7 182 3 20 
* 2 0 2 7 0 4 P3 OATA FOB HYDROGEN FRF? G » s THERMAL SCATTER!.* 
•G XSORN 10019 
72 1 7 6 3 5 - 4 2<Z 2 9 5 8 6 - 4 - 5 7 7 0 7 - 5 257 3 4 2 7 1 - 4 3 : 6 4 8 - 5 - 4 7 6 3 4 - 5 242 5 6 0 1 6 - 4 6 1 
4 2 9 5 3 - 5 - 1 7 8 6 1 - 4 - 4 7 1 2 6 - 5 23Z 6 6 2 9 6 - 4 - 3 2 7 6 5 - 4 - 3 1 6 1 5 - 6 - 1 2 6 3 9 - 4 4 2 
- 2 0 8 4 4 - 5 222 1 4 3 3 9 - 3 - 7 0 8 4 3 - 4 - 2 i 3 0 6 - 4 - 6 4 2 3 1 - 5 - 2 0 8 4 9 - 5 - 3 0 0 2 1 - 6 212 6 3 
1 7 5 6 3 - 3 - 1 1 6 3 4 - 3 - 1 6 0 1 9 - 4 - 1 7 9 6 7 - 5 - 6 8 8 8 8 - 6 - 1 5 2 9 1 - 6 - 2 1 3 7 7 - 7 20Z 4 4 
1 8 6 2 2 - 3 - 1 4 1 4 4 - 3 - 2 4 7 0 2 - 4 - 1 3 2 0 1 - 5 - 1 3 6 4 4 - 6 - 3 6 5 7 8 - 7 - 1 1 3 7 5 - 7 - 1 5 8 2 6 - 8 4 5 
192 1 8 4 8 9 - 3 - 1 4 8 9 1 - 3 - 3 1 2 5 5 - 4 - 2 1 6 3 8 - 5 - 1 0 5 6 5 - 6 - 1 0 7 7 5 - 7 - 2 8 8 1 4 - 8 4 6 
- 8 9 5 1 4 - 9 - 1 2 4 4 3 - S 182 2 1 0 2 5 - 3 - 1 1 6 4 6 - 3 - 2 8 9 6 8 - 6 - 2 4 5 1 - 4 - 1 5 4 8 - 5 - 7 4 4 4 3 - 8 4 7 
- 7 5 7 4 3 - 9 - 2 4 2 4 6 - 9 - 6 2 8 8 4 - 1 0 - 8 7 4 0 3 - 1 1 17Z 2 1 3 7 3 - 3 - : 1 1 7 7 - 3 - 5 3 1 6 8 - 4 4 8 
- 5 0 8 9 5 - 5 - 3 9 5 9 6 - 6 - 2 4 6 5 4 - 7 - 1 1 8 2 7 - 8 - 1 2 0 2 9 - 9 - 3 2 1 4 9 - 1 0 - 9 9 8 5 6 - 1 1 4 9 
- 1 3 8 7 9 - 1 1 16Z 2 1 0 2 9 - 3 - 1 2 2 5 1 - 3 - 7 8 9 6 3 - 4 - 1 2 6 3 3 - 4 - 1 0 4 2 5 - 5 - 7 9 2 5 6 - 7 4 10 
- 4 9 1 4 4 - 8 - 2 " * * S 7 - 9 - 2 3 9 5 6 - 1 0 - 6 4 0 2 9 - 1 1 - 1 9 8 8 7 - 1 1 - 2 7 6 4 1 - 1 2 15Z 2 1 3 8 5 - 3 4 11 
- i : i 6 - 2 - 7 0 5 8 3 - * - 1 5 5 7 9 - 4 - 2 I 1 S 6 - S - 1 6 7 0 8 - 6 - 1 2 6 0 6 - 7 - 7 8 0 5 7 - 9 - 3 7 4 0 7 - 1 0 4 12 
- 3 8 0 3 9 - 1 1 - 1 C 1 6 7 - 1 J - 3 1 5 7 8 - 1 2 - 4 3 8 8 8 - 1 3 12Z - 3 2 6 2 2 - 1 3 - 9 0 2 8 5 - 1 1 4 0 2 1 9 - 6 4 13 
- 8 5 6 6 8 - 4 - 6 9 1 7 1 - 4 - 1 5 1 8 5 - 4 - 2 9 2 9 3 - 5 - 3 8 2 2 6 - 6 - 2 9 8 2 4 - 7 - 2 2 4 5 3 - 6 - 1 3 8 9 8 - 9 4 14 
- 6 6 5 9 8 - 1 1 - 6 7 7 2 1 - 2 - 1 8 1 - 1 0 - 5 6 2 1 6 - 1 3 - 7 8 1 3 3 - 1 4 I 2 Z - 3 5 0 0 3 - 6 2 6 1 9 6 - 6 4 15 
- 2 6 3 0 9 - 4 - 1 0 7 5 3 - 3 - 2 5 3 8 - 3 - 4 7 5 9 4 - 5 - 8 8 3 4 6 - 6 - 1 1 3 8 3 - 6 - 8 8 4 5 3 - 8 - 6 6 5 4 5 - 9 4 16 
- 4 1 1 3 3 - 1 0 - 1 9 7 3 5 - 1 1 - 2 0 0 5 7 - 1 2 - 5 3 6 3 5 - 1 3 - 1 6 6 5 9 - 1 3 - 2 3 1 5 3 - 1 4 122 1 7 8 4 7 - 6 4 17 
- 9 4 7 4 8 - 5 - 2 5 7 3 1 - 5 - 2 C 6 3 - ? - 3 9 3 6 2 - 5 - 6 9 5 9 4 - 6 - 1 2 7 0 8 - 6 - 1 6 2 8 1 - 7 - 1 2 6 2 9 - 0 4 I S 
- 9 4 9 7 6 - 1 0 - S 6 7 7 5 - 1 I - 2 8 1 6 4 - 1 2 - 2 8 6 3 9 - 1 3 - 7 6 5 4 7 - 1 4 - 2 3 7 7 5 - 1 4 122 1 1 8 2 9 - 5 4 19 
262 r .0419-5 2 6 2 0 3 - 6 252 1 1 7 7 5 - 5 - 5 6 3 2 5 - 6 - 2 1 4 9 6 - 6 2 6 2 1 6 8 5 3 - 6 20<S92-6 4 20 
182 4 21 

2 0 27 n 5 PO OAT* FOR URANIUM 235 I N F I N I T E O ILUT ION F 
•REE CAS THERMAL XSORN 9 2 2 3 5 0 
2 0 9 3 4 - 5 1 2 0 0 3 - 4 1 2 2 4 6 - 4 3 6 4 0 6 - 4 7 6 5 1 - 3 2Z 4 9 2 5 7 - 4 192 3 3 9 4 5 - 5 1 2 6 5 2 - 4 5 1 
1 3 1 9 5 - 4 3 3 8 2 1 - 4 7 2 2 6 3 - 4 22 4 8 5 5 6 - 4 6 1 3 1 7 - 5 162 1 6 6 1 6 - 5 1 2 3 9 1 - 4 1 3 4 2 5 - 6 5 2 
3 1 7 7 1 - 4 6 7 7 9 9 - 6 22 4 2 4 5 6 - 4 5 1 9 6 9 - 5 3 2 1 7 1 - 5 1 7 2 1 6 0 4 7 - 5 1 1 5 6 - 3 1 3 0 8 8 - 4 5 3 
2 8 9 1 1 - 4 7 6 9 3 5 - 4 22 5 8 1 4 7 - 4 9 7 9 8 6 - 5 3 1 9 2 6 - 5 4 0 5 7 1 - 5 162 8 9 6 6 7 - 6 1 3 2 2 2 - 6 5 4 
1 - 9 7 - 3 3 2 4 0 1 - 4 9 7 9 7 - 3 22 6 0 6 2 8 - 4 5 3 9 6 3 - 5 2 0 4 3 8 - 5 1 8 8 0 9 - 5 1 7 9 6 1 - 5 I S 2 5 5 
1 3 8 ~ £ - 6 1 9 2 9 - 3 2 5 7 8 1 - 4 4 6 7 8 4 - 4 1 3 2 4 5 - 3 2Z 1 0 6 0 5 - 3 1 3 5 2 - 6 2 9 6 - 4 8 2 1 7 9 - 7 5 6 
2 3 3 2 - 5 1 6 4 3 6 - 6 I 4 Z 1 0 0 5 5 - 7 3 5 5 0 4 - 4 4 8 S S 5 - 4 8 5 9 2 2 - 4 1 6 5 4 5 - 3 22 1 1 6 3 1 - 3 5 7 
6 1 1 0 / , - C 1 9 5 5 5 - 7 6 2 0 1 1 - 8 3 0 2 4 5 - 6 8 0 5 2 8 - 8 5 2 0 9 2 - 8 I 3 Z 7 4 6 S 4 - 9 8 2 9 4 8 - 4 5 8 
1 1 5 4 7 - 3 2 0 0 6 5 - 3 2 3 6 9 3 - 3 22 1 2 0 8 4 - 3 5 8 7 3 1 - 6 2 4 6 3 1 - 8 5 2 6 1 2 - 9 2 0 5 6 3 - 9 5 9 
9 7 9 7 - 9 2 5 7 9 7 - 9 1 6 4 4 4 - 9 •22 5 8 7 1 3 - 1 0 1 8 7 7 6 - 3 2 7 6 2 8 - 3 4 5 4 1 1 - 3 4 0 0 9 7 - 3 22 5 11 
1 2 4 0 5 - 3 6 2 0 5 - 5 6 9 1 4 9 - 1 0 5 1 7 1 7 - 1 0 1 3 6 7 2 - 1 C 8 5 7 2 9 - 1 2 3 3 1 9 4 - 1 1 8 7 2 2 9 - 1 1 5 I t 
5 5 4 5 6 - 1 1 112 4 1 1 5 8 - 1 1 4 0 2 9 6 - 3 6 1 2 3 7 - 3 9 7 4 6 7 - 3 7 3 9 6 6 - 3 22 1 2 6 5 8 - 3 6 6 6 2 - 5 5 12 
0 2 2 0 7 9 - 1 1 2 7 0 2 9 - 1 2 3 2 2 0 4 - 1 2 0 1 0 3 2 - 1 1 2 7 1 5 6 - 1 2 1 7 2 4 - 1 1 102 6 2 9 8 1 - 1 2 5 13 
4 6 3 9 6 - 3 8 2 7 6 - 2 1 1 2 2 2 - 2 9 4 7 9 9 - 3 22 1 1 9 5 6 - 3 7 1 1 0 9 - 6 2Z 1 9 6 3 5 - 1 2 0 2 7 1 1 6 - 1 3 5 14 
0 9 0 7 4 8 - 1 4 2 3 8 7 7 - 1 3 1 3 6 5 7 - 1 3 9Z 1 2 8 2 2 - 1 2 3 6 3 7 7 - 3 6 5 6 5 6 - 3 9 2 8 2 6 - 3 7 6 7 5 - 2 5 15 
22 1 1 0 1 4 - 3 6 2 7 3 6 - 6 32 2 2 9 1 3 - 1 3 C 2 7 0 7 7 - 1 6 0 1 0 3 2 3 - 1 4 2 7 1 6 1 - 1 4 1 5 5 3 5 - 1 4 5 16 
8Z 1 8 2 5 5 - 1 3 2 8 6 4 1 - 3 3 8 1 8 7 - 3 6 9 2 7 7 - 3 5 0 4 7 8 - 3 22 1 2 1 9 - 2 7 9 0 8 2 - 6 4 2 5 17 
2 1 7 7 3 - 1 4 13Z 3 2 0 8 1 - 1 5 7 1 6 1 1 - 3 7 9 7 7 9 - 3 1 7 3 2 1 - 2 9 3 1 8 2 - 3 2Z 1 3 4 0 3 - 3 1 0 0 3 S - 5 5 19 
19Z 1 9 3 5 3 - 2 2 3 3 1 8 - 2 4 6 8 1 2 - 2 2 4 6 5 9 - 2 2 2 1 3 4 1 - 2 20Z 5 2 9 2 - 1 6 1 8 4 1 - 2 1 2 7 9 8 - 1 5 19 
6 3 1 8 3 - 2 2Z 1 3 4 2 4 - 3 212 6 I 8 7 2 - S 0 1 8 1 6 8 - 3 22 1 7 8 9 - 3 1 7 4 9 - 1 6 9 7 9 1 - 3 5 20 
2 1 5 2 7 - 2 1 2 0 5 9 - 3 2 4 0 9 9 - 3 3 0 9 9 3 - 3 2 1 0 9 8 - 3 9 5 9 1 5 - 4 4 2 8 1 - 3 2 0 7 7 3 - 4 4 1 0 8 9 - 7 5 21 
4 8 4 5 9 - 5 3 8 6 5 - 4 4 3 1 4 3 - 5 3 6 3 3 3 - 5 4 1 4 7 - 4 52 3 * 0 4 1 - 4 0 1 9 9 0 9 - 3 22 5 0 2 1 8 - 4 5 22 
2 3 1 8 2 - 4 1 2 6 8 8 - 1 4 9 2 2 4 - 2 1 6 3 7 6 - 2 ' 6 3 0 1 - 3 1 3 4 3 5 - 2 1 6 9 3 2 - 2 1 2 5 5 1 - 2 5 8 2 0 1 - 3 5 23 
2 6 9 5 - 2 1 3 3 0 4 - 3 2 6 1 7 1 - 6 3 2 6 3 2 - 4 2 6 6 8 9 - 4 2 9 6 4 8 - 4 3 7 3 6 J - 4 4 9 4 8 6 - 4 42 5 ?4 
2 3 8 4 9 - 2 0 2 6 7 C 1 - 2 2Z 2 8 1 7 8 - 3 1 2 2 4 6 - 3 2 4 2 3 6 - 3 2 6 3 9 6 - 1 1 0 0 1 6 - 1 3 5 2 9 2 - 2 5 25 
1 4 8 1 - 1 2 1 4 2 7 - 2 2 6 2 7 9 - 2 2 1 6 7 3 - 2 1 0 2 7 4 - 2 6 9 4 4 9 - 3 2 4 7 1 6 - 3 5 0 0 4 5 - 6 7 3 2 4 1 - 4 5 26 
7 5 8 2 2 - 4 9 4 5 7 2 - 4 1 0 1 1 7 - 3 1 0 3 5 7 - 3 32 8 9 0 6 9 0 8 9 1 2 5 2Z 5 5 5 4 4 - 3 3 4 4 2 8 - 5 2Z 5 27 
3 8 8 9 9 - 3 1 4 9 2 9 - 3 5 1 0 7 7 - 4 £ 2 9 5 1 - 4 3 6 5 4 - 3 4 5 5 3 4 - 4 3 5 3 1 7 - 4 1 6 5 3 6 - 4 7 7 9 0 7 - 5 5 26 
3 8 7 0 8 - 5 1 5 2 4 1 - 7 5 5 4 2 8 - 5 7 7 2 2 2 - 5 6 3 0 3 2 - 5 4 4 7 7 6 - 5 3 9 5 0 4 - 5 5 29 
* 2 0 27 0 6 P I OATA FOR URANIUM 235 I N F I N I T E O H U T ION F 
•REE GAS THERMAL XSORN 9 2 2 3 5 0 
7Z 1 1 1 0 1 - 3 26Z 7 8 8 5 - 3 4 9 0 7 6 - 7 25Z 5 5 8 0 8 - 4 - 4 3 0 1 4 - 7 2 5 2 5 6 5 1 5 - 4 - 1 2 5 3 1 - 6 6 1 
252 5 3 6 3 8 - 6 - 1 2 6 7 2 - 6 252 1 6 4 1 3 - 4 - 1 3 9 5 3 - 6 25Z 1 9 8 7 1 - 5 - 4 9 5 5 7 - 6 25Z 6 2 
1 5 2 7 9 - 5 - 5 8 2 1 8 - 6 252 1 6 4 5 1 - 5 - 6 1 6 6 - 5 25Z 3 5 7 6 6 - 5 - 6 4 0 0 1 - 6 2 5 2 6 8 8 7 1 - 5 6 3 
- 7 0 0 4 9 - 6 252 7 9 8 5 9 - 6 - 8 2 1 6 4 - 6 25Z 1 9 3 9 4 - 5 - 7 8 5 9 5 - 6 ZSZ 3 9 2 6 1 - 6 - 9 9 7 9 T - 6 6 4 
25Z 4 3 2 2 6 - 6 26Z 4 6 4 4 8 - 6 262 5 1 6 4 8 - 4 2 6 2 1 3 6 3 4 - 3 5 5 7 1 5 - 4 2 5 2 2 1 4 3 - 2 6 5 
3 7 6 6 4 - 4 - 3 0 2 C 5 - 5 242 5 9 0 1 8 - 4 6 9 5 4 5 - 6 162 6 6 
* 2 0 27 0 7 P2 OATA FOR URANIUM 235 I N F I N I T E D I L U T I O N F 
•REE GA5 THERMAL XSORN 9 2 2 3 5 0 
TZ 1 5 2 5 1 - 3 2 « 9 3 6 6 7 - 4 2 4 4 1 9 - 8 25Z 5 3 4 0 7 - 4 - 7 7 3 4 4 - 7 252 4 0 3 0 2 - 4 - 1 6 3 1 9 - 6 7 1 
2 5 2 2 6 3 5 - 3 - 7 3 9 5 1 - 7 252 6 6 6 9 2 - 5 - 1 6 9 4 3 - 7 252 1 6 5 6 4 - 6 - 6 4 6 8 1 - 8 25Z 7 2 
6 9 8 3 2 - 7 - 1 3 5 5 5 - 8 23Z 9 2 0 0 2 - 8 - 3 9 5 2 6 - 8 252 4 8 0 5 3 - 6 - 4 2 3 8 5 - 6 2 5 2 - 5 1 3 9 6 - 5 7 3 
- 1 0 4 1 8 - 7 252 1 1 7 0 1 - 6 - 5 8 0 5 1 - 8 252 - 2 3 7 1 2 - 7 - 4 9 2 1 - 7 2 5 2 6 8 6 6 5 - 8 - 5 5 5 6 8 - 8 7 4 
25Z 4 7 7 6 - 6 262 8 0 4 1 4 - 7 26Z 8CS97-4 26Z 1 6 5 1 3 - 3 SSS37-4 25Z 2 1 8 0 6 - 3 7 5 
- 1 5 6 3 9 - 4 - 2 4 5 4 9 - 4 242 2 8 0 8 3 - 3 1 7 7 5 9 - 5 1*2 7 6 
' 2 0 27 0 6 P3 OATA FOR URANIUM 235 I N F I N I T E O ILUTION F 
•REE GAS TMFRMAL XSORN 9 2 2 3 5 0 
72 1 7 7 9 1 - 3 2«Z 1 0 8 5 1 - 3 l s e e - 5 25Z 5 7 3 2 2 - 4 8 1 3 0 1 - 7 252 2 9 4 8 7 - 4 1 3 3 7 3 - 6 8 I 
252 6 9 3 6 8 - 5 - 6 6 9 5 1 - ' ' 252 8 e 3 6 - 5 - J 4 3 7 1 - 7 252 24 7 5 7 - 7 - 2 8 1 5 8 - 8 252 8 2 
- 2 9 7 3 - 7 1 8 9 6 3 - 9 252 - 5 0 1 1 - 7 1 9 ) 0 4 - 9 25 2 1 1 1 5 8 - 6 2 0 5 8 9 - 9 2 5 2 2 5 7 0 6 - 6 8 3 
- 1 8 1 2 3 - 9 2 5 2 1 1 3 9 4 - 6 - 6 9 3 3 - i «r52 9 3 6 0 8 - 8 2 3 5 9 - 8 2 5 2 7 9 3 4 6 - 8 - 1 3 4 4 8 - 8 25Z 8 4 
4 9 7 4 4 - 7 262 e i 6 3 5 - 7 262 1 0 1 4 7 - 3 262 1 8 7 8 5 - 3 2 4 1 0 7 - 4 252 1 0 8 3 3 - 3 - 5 1 8 1 9 - 4 8 5 
- 1 9 7 7 6 - 4 242 1 5 5 0 6 - 4 1 8 6 5 2 - 6 1 8 2 8 6 



IS ARRAV a ENTRIES REAO 
IT 

A STANOAR0 16 NEUTRON GROUP STRUCTURE HAS BEEN INSERTED FOR YOU ANO WILL BE USEO UNLESS VOU OVERRIDE I• 
2* ARRAY 2 ENTRIES REAO 
3» ARRAY 2 ENTRIES REAO 
AS ARRAY Z ENTRIES REAO * 
8* ARRAY S ENTRIES REAC 
Zt 

VOU ARC USING 971 LCCATIONS OF 30000 ALLOCATED 
Figure 5. Output for Sample Problem 
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Figure 5 '.c>nttnu«4) 
AN ANPX aCRKING INTERFACE MILL BE CREATEO ON LOGICAL U N I T A 

FMOM THE ANISN LIBRART CN LOGICAL U N I T 20 
NUMBER OF NEUTRON GMPS l b 

F IRST THERKAL NEUTRON CRP 1A 
NUMBER OF GAMMA GRPS • 

SIGMA TOTAL MSN S 
INCROUP PSN S 

TABLE LENGTH 27 

THE INPUT ANISN LIBRART I S I N THE 
BCD FREE-FORM FORMAT 

SET ANISN to SCATT CRDER AMPX IO 
1 1 3 I 0 0 1 0 
2 III 3 9 2 2 3 5 0 

NEUTRON CROUP BOUNDS 

CRP ENERGY LETHARGY 
I 1 .S000CE 07 - 4 . 0 S 4 C 5 E - -C I 
2 3.00COOE 0 « 1 . 2 0 2 9 IE oc 3 I . 4 3 0 0 0 E 0 6 I . 9 6 C I 1 E 00 
« 9 . 0 0 0 0 0 E OS 2 . 4 0 7 C S E 0 0 
S 4 .G000OE OS 3 . 2 1 C a t E 0 0 
6 I.OOOOOE OS 4 . C 0 5 I 7 E 0 0 
T I . T 0 C 0 0 E o* C . 3 7 7 1 3 E 0 0 
a 3 . 0 0 0 0 O E 0 3 C . 1 1 1 7 3 E 0 0 
9 5 . S 0 0 0 0 E 0 2 S .EOaiBE 0 0 

10 I . 0 0 0 0 O E 0 2 I . 1 S 1 2 9 E 01 
11 3 . 0 0 0 0 0 E 0 1 1 .271C9E OI 
12 1 . 0 0 0 0 0 E 0 1 1 . 3 0 I S 9 E 01 
13 3.00COOE OO l . ! 0 1 C S E 01 
14 1 . 0 0 0 0 O E 0 0 I . C I I B I E 01 
I S 4 . 0 0 0 0 0 E - - 0 1 1 . 7 0 3 4 4 E 0 1 
1 * 1 . 0 0 C 0 0 E - - 0 1 I . 8 4 2 Q 7 E 01 
I T I . 0 0 0 O 0 E - 0 3 S .2025CE 01 

GAMMA CROUP BOUNCS 

GRP ENERGY LETHARGY 
1 1.00COOE 0 7 O.C 
2 3.OOO00E 0 * 1 . 2 0 3 9 7 E 0 0 
3 1 . 0 0 0 0 0 E 0 6 2 . 3 0 2 5 E E OC 
« S.OOCOOE 0 4 S .29C32E 00 
5 1 . 0 0 0 0 0 E 0 3 9 . 2 1 0 3 4 F 0 0 

; K) 2 7 0 1 PO DATA FOR HVDROCEN FREE CAS T H E R M M . SCATTERI 

•C XSORN 1 0 0 1 0 

• C XSORN 1 0 0 1 0 

•c XSORN 1 0 0 1 0 

•G XSORN 1 0 0 1 0 
• ?0 2 7 0 5 PO OATA F 0 9 URANIUM 235 I N F I N I T E O ILUT ION 

•REE CAS THERMAL XSDRN 9 2 2 3 5 0 

•REE CAS THERM*. XSORN 9 2 2 3 5 0 

•REE GAS THERMAL XSORN 9 2 2 3 5 0 

•REE CAS THEFNAL XSORN 9 2 2 3 5 0 

TABLE CF CONTENTS 
1 0 0 1 0 PO DATA FOR HYDROGEN FREE CAS THERMAL SCATTERI 

9 2 2 3 S 0 PO OATA FOR URANIUM 2 3 5 I N F I N I T E D I L U T I O N 



Figure S (continued) 

T h I S I S A WORKING L IBRARY FORMED PROM AN A K I S K L IBRARY 

TARE 10 J 2 3 4 9 NUMBER OP NUCLIDES ? 
NUMBER OP NEUTRON GROUPS 1 6 NUMBER OP GAMMA GROUP* 4 
P fRST THERMAL GRCUR 14 

TABLE OF CONTENTS 
P 9 DATA POP HYDROGEN PREE GAS THERMAL SCATTCR! 10 1 0 0 1 0 
*»0 OATA POR URANIUM «SS I N F I N I T E O I L U T I O N 10 9 2 2 3 S 0 
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