ENDF - 102 Data Formats and Procedures

April 2001 27. 1

27. FILE 27. ATOMIC FORM FACTORS OR SCATTERING FUNCTIONS

27.1. General Description

The ENDF system for neutron and photon pro duction data allows two alternatives for storing angulardistributiondata.Oneisbyprobabilityperunitcos

(

)

( )

( )

i i

d E, E , d E, E ,

=S q; Z , d d

s m s m

m m

¢ ¢

( 27 . 1 ) where

dó

c

/dì = the Klein - Nishina cross section 1 which can be written in a closed form.

S(q;Z) = the incoherent scattering function. At high momentum transfer (q), S approaches Z. In the other limit, S(0,Z) = 0.

q = the momentum of the recoil el ectron (in inverse angstroms 2 ).

1

2 2

1 2 q = +

a a

a m

a a

é ù ¢ ¢

æ ö æ ö

-

ê ú

ë û

( 27 . 2 ) where

á = E

ã

/m

0 c 2 ,

E

ã

¢ = scattered photon energy,

ì = cosè.

Theangulardistributioncantheneasilybecalculated,givenatableofS(q;Z)aretabulatedasa

function of q in File27. Theuser presumablywill havesubroutines availablefor calculatingq for

energiesandanglesofinterestandforcalculatingKlein - Nishinacrosssections.Theuserwillthen

generate the cross sections for the appropriate cases bycalculating q’s, looking up the appropriate

values of S, and substituting them in the above formula.

b. Coherent Scattering. The coherent scattering cross section is given by

( )

( ) ( ) ( ) ( ) ( ) 2 2 2

0

2 coh d E, E ,

= r 1 + F q; Z +F E +F E ,

d s m

p m m

¢ é ù ¢ ¢¢ ë û

( 27 . 3 ) where q

= á[2(1˘

[MAT, 27, MT/ ZA, AWR, 0, 0, 0, 0] HEA D

[MAT, 27, MT/ 0.0, Z, 0, 0, NR, NP/ q int

/ H(q;Z)] TAB1

[MAT, 27, 0/ 0.0, 0.0, 0, 0, 0, 0] SEND

The general symbol H(q;Z) is used for either F(q;Z) or S(q;Z) for coherent and incoherent scattering, respectively, or for the anomalo us factors

[MAT, 27, MT/ ZA, AWR, 0, 0, 0, 0] HEAD

[MAT, 27, MT/ 0.0, Z, 0, 0, NR, NP/ E int

/ F(E)] TAB1

[MAT, 27, 0/ 0.0, 0.0, 0, 0, 0, 0] SEND

27.3. Procedures

1. ValuesofH(q;Z)shouldbeenteredineachcasefortheentir eenergyrangeforwhichintegrated coherent and incoherent cross sections are given in File 23. This is true even though the respective values maybe 0.0 or Z over most of the (higher) energyrange.

2. The value of Z is entered in floating - point format.