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ABSTRACT 

ADLER-111 is a revision and extension of the ADLED program described 

i n  "ENDFIB Processing Codes f o r  the  Resonance Region, " BHL-50296 (ENDF 148) 

by M. R. Bhat. The program calculates to ta l ,  capture, and f i s s i o n  cross 

sections according t o  the Adler-Adler formalism using the  corresponding 

parameters from f i l e  2 of ENDFIB data. Doppler broadening i s  provided 

through the use of the $ and cp functions. The program can read the  res-  

onance parameters from an ENDFIB tape (BCD mode) or the  resonance para- 

meters may be input on cards i f  desired. 



COMPUTE23 CODE ABSTRACT 

1. Name of Code : ADLER-111 

2. Computer f o r  which code i s  designed: IBM 360/75 or  360/91 

3. Nature of problem solved: ADLER-I11 ca lcula tes  t o t a l ,  capture and 

f i s s i o n  cross-sect ions from the corresponding Adler-Adler parameters 

i n  the ENDF/B F i l e  2 and a l s o  Doppler broadens cross-sect ions.  

4 Method of solut ion:  Adler-Adler formalism. Doppler broadening 

i s  provided through the  use of  the  (I and cp functions.  

5. Res t r i c t ions  on the  complexity of the  problem: T h i s  program can 

handle resonance data up t o  a maximum of 10 isotopes with a t o t a l  

number of 500 resonances. It f u r t h e r  assumes t h a t  t h e  resolved 

resonance parameters a re  given f o r  one energy range which i s  the  

same f o r  a l l  t h e  isotopes of an element. The mesh points  a t  

which the  cross-sect ions a re  ca lcula ted  can be varied. 

6. Typical running t i m e  : Calculations of cross-sect ions of one 

isotope with 70 resonances and 40 mesh points  between resonances 

takes:  (360/91) 

(a)  without Doppler broadening, 7 secs 

(b) with Doppler broadening, 21 sees 

7. Unusual f ea tu res  of the  program: None 

8. Related a u x i l i a r y  program: None 

9. Sta tus :  ADLEB-111 i s  i n  production use on t h e  IBM 360/91 a t  the 

ORNL Computing Center. 

10. Reference: Re Q. Wright, "ADLER-111: A Program t o  Calculate 

Cross Sections from AdLer-Adler Resonance Parameters," OFNL-934-4257 



11, Machine requirements: ADLER-I11 requires 120K bytes on t h e  

12. Programing language : FORTRAN IV. 

13. Operating system: IBM 0 ~ 1 3 6 0  with the FORTRAN H compiler. 

14. Programming information: ADLER-111 consis ts  of 11 subroutines on 

-- 1000 source cards. Very l i t t l e  (if any) e f f o r t  should be required 

t o  convert t h e  program t o  another operating system (e.g., CDC-6600) 

since the program i s  e s s e n t i a l l y  machine independent. 

15. User information: The code may be obtained from t h e  Radiation 

Shielding Information Center (RSTC) a t  Oak Ridge National Laboratory. 



T. DESCRIPTION OF CALCULATI0NA.L PROCEDm 

ADLER-111 i s  a revis ion and extension of the  ADLER program des- 

cr ibed i n  ref ,  1. The program ca lcu la tes  t o t a l ,  capture and f i s s i o n  

cross  sec t ions  according t o  the  Adler-Adler formalism using the  corre-  

sponding parameters from f i l e  2 of ENDF/B d a t a 2  'Phis work i s  p a r t  of 

an e f f o r t  toward providing Adler-Adler processing capab i l i ty  i n  the  ORNL 

3 AMPX system. 

The Adler-Adler formulae have been discussed i n  a number of 

reports .  4-8 The f omulae a r e  : 

2C (1 - coso) o (E) = 

where 

o (x) (E) = cross sec t ion f o r  react ion type "x" a t  energy E. 

2 1 C = IT* E; 3~ = - 
k 

where k i s  the  wave number of the  inc ident  neutron i n  the  center-  

of -mass system. 

A = the atomic weight r a t i o .  

(1-costu) = p o t e n t i a l  s c a t t e r i n g  cross sec t ion;  t h i s  term i s  E 

non-zero only f o r  s c a t t e r i n g  and t o t a l  c ross  sec t ions .  



A A 
w = 2ka where a corresponds t o  the  effect ive  sca t te r ing  radius 

-12 i n  uni ts  of 10  cm; 
A 

A x 1 0 m 3 x a ,  = 2WN JE (eV) and WN = 2.196771 (rn) 

and B1 ( X ) ,  B?) are  background parameters which give contribu- 

t ions  due t o  " t a i l s t '  of resonances lying outside 

of the energy range under consideration. They 

are  associated with the type of react ion "x". 

and v k' Fk are  Adler-Adler parameters, charac te r i s t i c  of 

the  k-th resonance and the type of react ion 

indicated by "x". 

Procedure 

(1) After a l l  the data f a r  one element a r e  read in, the  resonance 

energies of' a l l  the isotopes are  arranged i n  increasing order. 

(2) For each pa i r  of resonances which l i e  within t he  l im i t s  of the  

energy range i n  the  input data, a variable nwnber of energy points which 

l i e  between these two resonances are  generated, and the  t o t a l ,  capture 

and f i s s ion  cross sections are  calculated and printed out. This i s  done 

fo r  a11 the resonances i n  an element. 

In  general, the nwnber of points per resonance i s  

NP = 43tMM. 

Presently 40 points  per resonance are used but the  mesh may be varied by 

se t t i ng  MM (card ADLR278) t o  a d i f fe ren t  value. 

( 3 )  Only s-wave resonances are  handled by the  program. 



( 4 )  The Doppler broadened cross sec t ion i s  wr i t t en  as: 9 

a3 E-E' 2 - 
E ' / b A ( E )  = 2hf1/% (E1)e  dE ' 

n Jm 

where 

oA (E) = the  Doppler broadened cross sec t ion  a t  energy E. 

K = Boltunannq s  constant ( 8 . 6 1 6 7 ~ 1 0 - ~ e ~ / 0 ~ ) .  

T = e f f e c t i v e  temperature i n  O K .  

A = atomic weight ratio. 

The Doppler broadened cross sec t ion  i s  obtained by performing t h e  con- 

volution (E~. 2)  on the cross sec t ion formula (Eq. 1): 7 

2C 
0 (X) (E) = (1 - cosw) n 

A v -E where P = - and X = - 
V V *  

Our def in i t ions  of the  J and cp functions fol low t h a t  of Dresner : lo 

2 f i r s t  we define the  var iable  8 - - r 
- B 

o r e = -  
A 



then 

Note that the function q) differs from the  usual^ function in that x 

has an additional factor of 2 not present in cp. 

A discussion of the properties of the $ and )( functions may be 

found in ref. 10. Numerical techniques for the evaluation of the I/I 

and x functions axe discussed in ref. 11. 

In A D U R - T I 1  the $ and cp functions are evaluated using subroutine 

V O W .  The arguments to this subroutine are X, P ,  Jr , and cp. We have 

replaced subroutine PFCN (in ADLER) since V O W  is considerably faster 

(on the IBM-360/91) and gives equivalent results. VOGAM uses three 

different numerical techniques: Taylor's series, asymptotic series, 

and a rational approximation. The accuracy of the results from sub- 

routine VOGAM has been verified by comparison with subroutine FFCN and 

with results given in ref, 11, 

The potential scattering term (non-zero only for scattering and 

total) and the background terms are not Doppler broadened, as they are 

slowly varying and not affected by Doppler broadening. The code assumes 

w = 0 for fission and capture so equation (3) reduces to: 



which i s  i d e n t i c a l  t o  equation (7) of  ref .  7 (except f o r  t he  f a c t o r  C 

which i s  included i n  G and H).  Thus, ADLER-I11 uses equation ( 3 )  f o r  

the t o t a l  cross sec t ion and equation (6) for  the  f i s s i o n  and capture 

cross sections. 



I INPUT DESCRISTION 

This sec t ion  describes t h e  input  data and designates t h e  columns 

to be used for  each item. Standard FOR- conventions used t o  descr ibe  

t h e  da ta  formats and symbol names, a s  they appear i n  t h e  code, a r e  a l s o  

l i s t e d .  

Card No. 1 (7ffi9A2,E10. 0,8X, 12)  

Item Cols. - Name - Description 

1 1-30 TITLE Any su i t ab le  t i t l e  f o r  t h e  case. 

2 31-40 TEFF Effect ive  temperature of the  sample i n  degrees 

Kelvin. 

Also i f  

ZTEl?F> 0.0 cross sec t ions  w i l l  be Doppler- 

broadened 

TEFF 5 0.0 cross sec t ions  a r e  not  Doppler- 

broadened. 

49-50 NDFB Unit number of ENDF/B l i b r a r y  tape. 

If NDFB = 0 o r  5 read resonance parameters 

on u n i t  5 (card reader) .  

card No. 2 (215) (NDFB f 0 or  51 

I t e m  Cols.  - - - Name Description 

1 1-5 MATNO ~NDl?/Bmaterial number. 

2 6-10 IDTAP EMIF/B tape i d e n t i f  icat ion number. 

This concludes t h e  input  data  i f  resonance parameters a r e  read 

from a n  EMIF/B tape. 



Card(s) No. 3 CNDFB = 0 or 53 

Follow the ENDF/B F i l e  2 format for Adler-Adler parameters. This 

is described i n  d e t a i l  i n  ref. 2. 
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111, SAMPLE PROBLEM 

The input cards f o r  the sample problem, U-233, a re  given i n  Table I. 

These Adler-Adler resonance parameters are documented i n  refs.  7 and 8,  

except that t h e  capture parameters have been revised above 2 1  eV (ref .  

12). It should be noted t h a t  the revised capture parameters do not 

produce any negative cross sections. The f i s s ion  cross sect ion cal-  

culated by ADLER-III using the  parameters of Table 1 and a temperature 

of 293OK is given i n  the Appendix (Fig. 1) f o r  neutron energies between 

0.79 and 60.0 eV. I n  a similar fashion, the radiat ive  capture cross 

section f o r  t h i s  energy region i s  shown i n  Fig. 2. 



Table 1. Sample Problem Input Data 

ADLFR-I I I TFST PF tJ-233 5-73. 293 l 0 
92233. 231.0375 @ 0 1 002 33 
92233. L o  0 0 I 1 OP233 

0 790 60.0 1 4 0 00233 
2.5 1.00925 0 0 1 00233 

231 -0375 0. 0 6 0 18 30233 
0.0 000 0.0 Om 0 Om0 0.00233 
0.0 0.0 0.0 Om 0 0.0 0 -00233 
0.0 0.0 0 .  0 0. 0 Q.0 0.0'7233 
0.0 0.0 0 F 1 00233 
2.5 0.0 il D 940 ' C 0 2 3 3  

0 -0 0.0 Om0 0.0 -2 .8100~ 00 3 * 6 n 3 9 ~ - 0 1  
-3 -5 773F-03-R .4062F-04-2-8LI!OE 00 3 .6000F-01 2.lft02c-04 7.1049c-07 

0 a0 0.0 0.0 0.0 1 5000 =-O 1 5 l 0000F-0 2 
-3 -5026E-07-3 -0455E-07 1 500OF-01 5.0000E-02 2 04366F-07-1 3706c-07 

0 e0 0.0 0.0 0 • 0 1 l 4300F 00 2. 900Oc-0 1 
7.7454E-05-20 8737E-05 1 04300F 00 2.9000c-01 2 .7412c-06-9.9532'-06 
0.0 0.0 0.0 0.0 1.7800c 00 1.2900c-0 1 
1.7401F-04-3 s5026F-07 1 .78@0F 00 1.2000c-01 3 e9732F-05 90 1373r-06 
0 -0 0.0 0.0 0.0 2.2900r 0 0  5.0000c-02 
6 S 5  088F-05 2.8143E-05 2.2900' 00 q.0000F-02 5.6904F-05 '3.1524E-06 
0 a0 Om0 0.0 0.0 3.3700F 00 3.500Oc-01 
4.2 824F-05-2.0727E-05 3.3700F 00 3.5000F-01 0 .0 'I 0 
0 00 0.0 0.0 0.0 3.6300F 00  8.0090'-q2 
3,3 534p-05 1 -0356E-05 3.6300F 00 P .OOOOF-92 1.471 lc -05  2.2234f-06 
0 -0 0.0 0.0 0.0 4.6100F 00  4.OOOOE-01 
Q.5226F-05-5.3423F-05 4,6100' 00 4.OOOOF-01 5.9393F-06-2.3300F-0b 
0 -0 0.0 0.0 0.0 5. 8000C 00 1. 5000C-01 
3.0671c-05-20 5980F-05 5.POOOF 00 1. 500OC-01 5 ~ 4 9 7 6 ~ - 0 6 - 1 . 0 ~ 6 5 c - 0 6  
0 -0  0.0 0.0 0.0 6.8000c "0 Q.0300C-n2 
2-6 897E-04 4.771 2c-05 6.8000r 90 9.0000F-02 8.9104F-05 4.0813c-06 
0 -0 0.0 0.0 0.0 7.4T00F '30 1.0000C-01 
1.3 32SC-05- 1.0203F-06 7.4700c 00 1.0000F-01 2.8478F-0 6 t.1422c-06 
0 .O 0.0 0.0 0.0 8.6QOOC 00 2. 8000C-01 
3.4524F-05 7.3403F-06 8.6900F 00 2.800OF-01 4 e4Q25F-06-1eR427'-06 
0 00 O e O  Om0 0- C 9.14DOc 00 1. 5?0qC-31 
2.6620F-05-3.118qF-05 9.1400F 00 L.500OC-01 5.23R7"-06-1.4315f-O6 
0 -0 Om0 0.0 0.0 1 -0350C 0 1  1.6000e-0 1 
4.201 5F-04 6.3961F-07 1 .@350F 01 1.6000F-31 8.2891C-05 3.5636F-06 
0.0 0.0 0.0 0.0 1 .1300F 0 1  2*00QOF-01 
5.0880F-05 1.3203F-05 1 .1300T 01 2.0000F-01 4.7819~-06-3.Q4~7F-06 
0 .O Om0 0.0 00 0 1.2760E 0 1  1. 7Q0qC-01 
3.6380F-04 7.5276F-05 1 0276OE 01 1.7000t-01 5.0408r-05 4.GS3Qc-06 
o .o om o 0.0 0.0 L .3450c 01 2.0000s-01 
6,3900r-05 2,2128F-05 1.3450F 01 2.0000C-OL 1 .5122c-05-5.924~c-9b 
0-0 0.0 0.0 0.0 1.3650r 0 1  1 ~ 4 0 0 0 c - 0 1  
6.851SF-05-4.0692F-05 1 -3650c 01 1.4000F-01 3.8377e-06 1 m3554F-06 
0.0 0.0 0.0 0.0 1.5280c 0 1  1.29'lOF-01 
1.8 240F-04-5.4017E-05 lm5280F 0 1  1.2000E-01 6.9R40r-bE;-5e9545c-06 
0 -0 0.0 0.0 0.0 1 e6130c 0 1  2.2000c-6 1 



Table 1 (cont 'd) 



Table 1 (cont 'd)  

1.6 234F-04-1.5275F-04 3.9140F 01 6.OOOO~-r)l 5.7352C-06 00 0 
o .o 0.0 0.0 c o o  400460c 01 4 . 2 ~ n 0 ~ - 0  1 
7.5 F G q F - C 5  402412E-05 4o046OC 01 4.2000F-01 109545e-06 0.0 
0 00 0.0 0.0 O m @  4.1O3Oc 0 1  9oOOOO~-@2 
3 0 9  C77F-05 1 0  2625F-05 4.1 070E 01 QoOOOOF-02 1 .58Q8~-05 0.0 
0 -0 O e O  00 0 0.0 4.2630F n l  102000c-01 
9.5 150F-05 3 e3382F-05 4.2630e 01 1 .2000F-C'1 2.4474c-05 0 - 9  
0 00 0.0 0.0 0.0 4o3460F 0 1  1.80OOC-01 
6.2 667E-05 8.193LF-06 4,3460c 01 1 o830OF-01 8 03776c-06 0.9 
0 00 0.0 0.0 0.0 4e4510c 01  4.6f100E-01 
904495F-05 10 4940F-05 404570F 01 40 b009F-01 0.0 0.0 
0 00 0 - 0  Om0 000 4o519OC Q1 5 .  309OC-q1 
4.1270F-@b-4~5808€-05 405190C 01 5.3000F-01 0.0 9.0 
0.0 0.0 Om0 00 0 4o6O2Oc n 1  R.0n00c-02 
4o3067F-05-1o9188F-05 4,6020' 01 8o0390F-02 2.1155C-05 0.9 
0 00 0.0 O e O  0.0 4.7220" 0 1  2.4000~-01 
1.1 617F-C4 1-0523E-05 407220F 01 2.4000c-01 6,4137c-06 0.0 
0 00 O o  0 0.0 0.0 4e866C'F 0 1  1.2d'JOc-01 
2.5 52lF-04-2.2P43F-07 4e866W 01  1 2300p-OL 1 1179C-Oh 9.9 
0 00 0.0 0-0 0.0 &o906Ot 0 1  1o4000C-01 
2e7732F-05-20 6635c-05 4.9060F 01 1 ~4300F-01-2e3300~-06 000 
0 00 0.0 O e O  0.0 5o0250C 0 1  406000c-01 
9.7495E-05-3.8407F-0S 50 0250F C 1  4 ~ 6 9 0 0 F - 0 1 - 1 ~ 1 1 1 7 ~ - 0 6  0.0 
0 00 0.0 00 0 0.0 5.116Qt 0 1  2.800Cc-01 
2,6468E-05 1.4056F-05 5.116W 01 2*8q0Oc-01-3,1545C-QT 0.0 
0.0 0.0 0-0 0.0 S m l S ' O ~  0 1  703'300C-01 
5.3 296F-05-10 C957F-04 5e1870F 01 7,3900~-01 0 .C' 0. r! 
0 00 0.0 C O O  0.0 Y0289Or 0 1  2.5000c-01 
6.5 271c-05-1.1539E-04 502890F 01 2oL;OOOE-01 1.4011c-r)5 0.0 
0 00 0.0 O o  0 0.0 5.3Q6C'C 0 1  1. lnQnc-01 
7.3 C99F-05-3,4966c-05 5.3960F 01 1. 1000F-Ol 1 ,4848c -OF  0.0 
0 00 0.0 0.0 0.0 5.4800c 3 1  l ~ O ~ O O C ~ O 1  
S09698F-05 205524F-05 5.4800F q1 1 e O O O ~ c - @ l  3 01159C-05 q.0 
0 -0 0.0 O o  0 0.0 5.6080F 0 1  2.700Oc-01 
Q.7343F-05 20Cl10E-04 5.6090f 01 2.7000F-01 @0?69$t -06 0.0 
0 00 00 0 0.0 0.0 5.6350c 0 1  3m0QOOc-@1 
3~4231~-04-P.5921€-05 5e6350F 01 3.0000F-01 3.54P2'-05 0.0 
0.0 0.0 0-0  0.0  5m7480c 0 1  40~ '300F-0 1 
4 .3972c -04  2.6&98€-05 5.748QF 01 4.99C'OF-fll 1.4936c-05 0.n 
0 00 0.0 O e O  0.0 !5m851OC 0 1  2.3O0OC-01 
1.3RS8F-04 3.552QF-05 5eP510F 01 2.3000C-01 102875F-05 '3.9 
0 -0 0.0 O o  0 @ o n  6o1300F '31 4.Q0@9c-0 1 
2.0 224f-04 701408E-05 6.1300F 01 400000c-01 0 .C 0.0 
0 00 0.0 0.0 0.0 6 .250QC 0 1  2.000OC-01 
106426r-04-2 , 2 7 8 2 ~ - ~ 5  6.2 5 3 0 ~  01 2,n000~-01 o 00 3.n 
0 00 0.0 0.0 0.0 6.430OC 0 1  4.0000t-01 
3e4725F-04-303580E-05 6.430CF 01 L.OO@Oe-cl 0.0 0.C) 



REF'EFBNCES 

1. M. R. mat, "ENDF/B Processing Codes f o r  the  Resonance Region, I '  

BNL-50296 (ENDF-148) (June 1971). 

2. M. K. Drake, Editor, "Data Formats and Procedures f o r  the ENDF 

Neutron Cross Section Library, " BNL-50274 (ENDF-102) (October 1970). 

3. N. M. Greene, J. L. Lucius, W. E. Ford, 111, J. E. White, Re Q. 

Wright, and L. M. Petr ie ,  "w: A Modular Code System f o r  

Generating Coupled Multigroup Neutron-Gamma Libra r i es  from ENDF/B," 

ORNL-TM-3706 (AMPX-1) ( t o  be published). 

4 ,  D. B. Adler and F. T. Adler, "Analysis of Neutron Resonances i n  

F i s s i l e  Elements: Program CODILLI, CURVEPLOT and SIGMA," Report 

COO-1546-3 (Sept. 1966), Dept. of Physics, Universi ty of  I l l i n o i s ,  

Urbanna, I l l i n o i s .  

5. F. T. Adler and Dm B. Adler, Proc. of Conf. on Neutron Cross Section 

and Technology, Book 2, p. 873, U.S.A.E. C. Report No. CONF-660303 

(1966). 

6. F, T. Adler and D. B. Adler, "Multilevel Expansion and i t s  Applica- 

t i o n  t o  Neutron Resonance Analysis," COO-2022-18, Department of 

Physics, Universi ty of I l l i n o i s ,  Urbanna, I l l i n o i s  ( Ju ly  1972). 

7, G. desaussure, "Analytical Descript ion of t h e  Neutron Cross Sections 

of U-233 Below 60 eV, '' ORNL-TM-2745 (November 1969). 

8 ,  G. desaussure, e t  al.,  "Proceedings - Second In te rna t iona l  

Conference on Nuclear Data f o r  Reactors," I A E A - c N - ~ ~ / ~ ~ ,  Helsinki,  

Vol. 11, pp. 757-775 (June 1970). 

9.  A. W. Solbrig, Jr., AIJ. J. Phys. 29, 257-261 (1961). 



10. L. Dresner, Resonance Absorption i n  Nuclear Reactors, Pexgamon 

Press (1960). 

1 .  R. B. Canright, Jr. and Thor T. Semler, "Comparison of Numerical 

Techniques fox  the Evaluation of the  Doppler Broadening Functions 

$ (X,B ) and x (X,8 ) , " NASA TM X-2559 (June 1972). 
12. G. desaussure, O m ,  personal communication t o  R. Q. Wright, 

April 23, 1973. 























IN'l3RNAL DISTRIBUTION 

L. S. Abbott 
R. G. Alsrniller, Jr. 
D. E, Bartine 
L. L. Bennett 
A. A. Brooks 
H. P. Carter 
C. E. Clifford 
F. L. Culler 
G. desaussure 
W. E. Ford, TIT 
N. M. Greene 
W. E. Kinney 
J. L. Lucius 
F. C. Maienschein 
F. R. Mynatt 
R. W. Peelle 
F. G. Perey 
A. M. Perry 
L. M. Pet r ie  
A. H. Snel l  
D. Steiner 

J. G. Sull ivan 
Me L. Tobias 
D. B. Trauger 
D. R. Vondy 
J. E. White 
Go E. Whitesides 
R. Q. Wright 
A. Zucker 
H. Feshbach (Consultant) 
P. F. Fox (Consultant) 
C. R. Mehl (Consultant) 
H. T. Motz (Consultant) 
Radiation Shielding Information 

Center 
Central Research Library 
Document Reference Section 
Laboratory Records 
Laboratory Records - O m  RC 
Math. Division Library 
ORNL Patent Office 

EXTERNAL DISTRIBUTION 

212-213. Technical Information Center (TIC) 

2 4  Research and Technical Sapport Division, OR0 

215. AEC Patent Office, OR 

216-356. Given DNA Rad$at ion Transport  Distribution (updated 4-3-73 ) 



O
A

K
 R

ID
G

E
 N

A
T

IO
N

A
L

 L
A

B
O

R
A

T
O

R
Y

 
O

P
E

R
A

T
E

D
 

B
Y

 

U
N

IO
N

 C
A

R
B

ID
E

 C
O

R
P

O
R

A
T

IO
N

 
NU

CL
EA

R 
DI

VI
SI

O
N 

P
O

S
T

 O
F

F
IC

E
 B

O
X

 X
 

O
A

K
 R

ID
G

E
, 

T
E

N
N

E
S

S
E

E
 3

78
30

 

S
P

E
C

IA
L

 4
T

H
 C

L
A

S
S

 R
A

T
E

 B
O

O
K

S
 

If
 a

 c
ha

ng
e 

o
f 

ad
dr

es
s 

is
 n

ee
de

d,
 i

nd
ic

at
e 

th
e

 c
ha

ng
e,

 i
nc

lu
de

 
th

e 
zi

p 
co

de
, 

an
d 

id
e

n
ti

fy
 th

e 
do

cu
m

en
t;

 te
ar

 o
ff

 th
is

 c
ov

er
 a

nd
 

re
tu

rn
 i
t 
to

 th
e
 a

bo
ve

 a
dd

re
ss

. 




