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ArlwaQtoD Peightpl, I1-h 60605 

Dear &Yr. H u n t :  

YOUR FaEEDaM OF ACT RBWEST 01 JANUARY 12, 1981 

T h i s  letter is in response to your Freedom of Information 
~ c t  (mu) requost of Jan- 12, 1981. Your r.qwest raa  
received by the Oak Ridge Operations' (OR01 Freedom of 
Iaforutba Offioer op January 16, 1 9 f L  

Pleaee be acivised that no record exists which contaiira the 
i n i a r u t i o m  yola drrr i rm.  
wuld h v e  to extract thr data ]lop desire from the tllolminoua 
seta of records it has for each h t i t u t i a n .  The PDIA claarly 
otateo that there is no obligation on ths part of any agency 
to campile'or create a &cord rolely for t& gharpoaa OF -1s- 
fying a request for information, 

In 0- to hoBor pour -, QOIO 

I, as the Authorizing O f f i c i a l ,  ORO, am the person responsible 
for making tho rbovm &terriartlor. 
the DOE is Acting Assistant Hanager for Adminiatration. 

MY podtion t i U e  vithin 

m'8 r C r g l 8 b d w  p m & &  *t u t  -0 

DQ8'8 Off$-  Of mu&Ag8 .pd ap-8 by 
are no documents responsive to a request may be appealed to 

Office of Liearhge and Appealr, Department of Energy, 2400 ?l 
Stree t ,  N. W., Washington, D. C. 20461, within thirty ( 3 0 )  
days frua your receipt of this letter. Both the uwelope 
and Utur rtlst be clearly marked V r e e c i o m  of Information 
Ap-8.. 

th. oir.CtOX, 

Mditiaacl requirenats of an appeal are set forth 

CERTIFIED MAIL: 
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in 10 CFR Part 1004.8 (b) . Judic ia l  review will be available 
after the appeal determination either in the district in 
w h i c h  you red* or have a principal place of business,  or 
in which the records or rftuated, or in tha Diotriat of 
ColUUbi&. 

Thank you for your i n t e r e s t  i n  DOE programs. 

Sincerely, 

cc-lO:M# 

ORIGINAL S!GV’. IE~ ~y 
H. S. O ~ i t k ,  jK. 

H e  0t.n- 0 8 - r t p  JX. 
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for ~dministration 
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January 12, 1981 

Wayne Range 
FOI O f f i c e r  
Oak Ridge Operatiors 
D e p a m i t  of Eheryy 
Oak Ridge, Tenriessee 37830 
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Wayne Range 
EO1 Officer 
January 12, 1981 
Pa(= 2 

Radioisotope 

W many cyclotmn service 
irradiations w e  p e r f o m d  
ard for what  targets? 

241 

l g 2  Ir 
CSI 

- I n s  t i t u t  ion  # rrCi's 

# 151 Nuclear Sources & Services - # 211 Techn ica l  Operations 
# 202 Spire Corporation 
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David G. Hunt 
Technica l  Manager 
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LIST OF DOE RADIOISOTOPE CUSTOMERS WITH 
SUMMARY 0 RADIdTSmaVt S H I m  P Y  197 9 

INTRODUCTION 

The fifteenth edition of the radioisotope customer list was prepared at the request of 
the Division of Financial Services, Office of the Assistant Secretary for Environment, 
Department of Energy (DOE). This document lists DOE'S  radioisotope production and 
distribution activities by its facilities at Argonne National Laboratory; Pacific Northwest 
Laboratory; Brookhaven National Laboratory; Hanford Engineering Development Laboratory; Idaho 
Operations Office; Los Alamos Scientific Laboratory; Mound Facility; Oak Ridge National 
Laboratory; Rocky F1 ats Area Office; Savannah River Laboratory; and UNC Nuclear Industries, 
Inc. 

The information is divided into five sections: 

1. 

2. 

3. 

4. 

5. 

Isotope Suppliers, Facility, Contracts and Isotopes or Services Supplied. Section I 
lists suppliers of isotopes, the isotopes supplied, and the contact person for each 
DOE facility. 
this report about Isotope sales or shipments for a particular facility, he or she 
should contact the person listed for that facility. 

Alphabetical List of Custmers, and Isotopes Purchased. Section 2 is an alphabetical 
list of domestic and foreign customers and their addresses. Each customer has a 
customer number. This number is used to cross-reference data in the other sections of 
the report. Isotope purchases are listed after each customer's address, and the 
laboratory supplying each isotope is indicated by a letter abbreviation set off by 
parentheses. 

Alphabetical List of Isotopes Cross-Referenced to Custaner Numbers. Section 3 
alphabetically 1 ists isotopes and cross-references them to customer numbers. This 
section provides a quick idea of the number of companies purchasing a particular 
isotope. If the reader needs more information he or she can refer to the customer 
list in Section 2 to determlne the laboratory supplying the isotope. 

If a reader needs more specific information that is not supplied in 

Geoqraphical Location o f  Radioisotope Customers. Section 4 is an alphabetical list of 
states and foreian countries that is cross-referenced to customer numbers and 
indicates the ge6graphical concentration of isotope users. 

Radioisotope Sales and Transfers-FY 1979. Section 5 sumnarizes the FY-1979 radio- 
isotope shipment activities of the WE 1 aboratory facilities listed in Section 1. 
A table alphabetically lists the isotopes and their suppliers. Data on shipments, 
quantities, and dollar values o f  each isotope are listed under domstic, foreign, and 
project (WE facilities) categories. 

I I l 3 5 w J  1 



1. ISOTOPE SUPPLIERW. FACILITY CONTACT, AND ISOTOPES OR SERVICES SUPPLIED 

Faci 1 i t y  Abbreviation F a c i  1 i t y  Ab b r e v  i a t  i on 

Argonne Nat ional  Laboratory 

J.  C. Haugen 
Special Mater ia ls  D iv i s ion  
Argonne Nat ional  Laboratory 
9700 S. Cass Ave 
Argonne, I L  60439 

C m e r c i  al  (312)972-6778 

Isotopes o r  Services: 

FTS 972-6778 

CSI ,  R S I  

Brookhaven Nat lonal  Laboratory 

P. Colmm 
Isotopes and Special Mater ia ls  

Group 
Brookhaven Nat ional  Laboratory 
Upton, Long Is land, NY 11973 

Comnerci a1 (516) 345-3441 

Isotopes o r  Services: 

FTS 664-4058 

Extension 4058 

( A )  Idaho Operations O f f i c e  

R.  E. T i l l e r ,  D i rec to r  
Department o f  Energy 
EG&G Idaho, Inc. 
550 Second S t ree t  
Idaho F a l l s ,  I D  83401 

FTS 583-1439 
C m e r c i  a1 (208) 526-1439 

(8) 
Los Alamos S c i e n t i f i c  Laboratory 

Hanford Engineering Development 
Laboratory (HI 

0. Engel, Manager 
Mater i a1 s Department 
Richland, WA 99352 

Comnercial (509)942-3548 
FTS 444-3548 

Ig21,, 
210Po. 

C. L o n g i r e  
Los A l a ~ o s  Scientiflc Laboratory 
U n i v e r s i t y  o f  C a l i f o r n i a  
P.O. Box I663 
Los Alamos, NM 87545 

FTS 843-4948 
Comnerci a1 (505) 667-4948 

Mound F a c i l i t y  

L. P. Thanas 
Sales/Marketi ng Manager 
Stable Isotope Sales 
Mons anto Research Corporati on 
P.O. Box 32 
Miamisburg, OH 45342 

FTS 774-3896 
C m e r c i a l  (513)865-3896 

Extension 7147 

227Ac, "'Cf, 3H, 231Pa, 210Po, 
238Pu, 239Pu, 240Pu, 242Pu, 229Th, 

234u, 238 133xe 
230Th, u, 

l a )  A l l  en t r i es  f o r  Argonne, UNC, and Idaho are e i the r  reac to r  serv ice i r rad ia t i ons ,  
cyc lo t ron service i r rad ia t i ons ,  or both wi th  no processed istopes being sold; ent r ies 
f o r  Savannah River represent mater ia l  f o r  resale and loans. 

3 



(0) Oak Ridge Nat ional  Laboratory 

J. E. Ratledge, Supervisor 
Isotope Sa:es 
Oak Rldge Nat ional  Laboratory 
P.O. Box X 
Oak Ridge, TN 37830 

C a n e r c i  a1 (615)574-6984 
FTS 624-6984 

Extension 6661 

2411\m, 243Am, 37Ar,  249Bk, 47Ca, Cap, 
Z49cf, 250cf, 252cf, 'MCe, 6 0 ~ 0 ,  

248cu, 253Es, '"Eu, 153Gd, 3H, 

85Kr, K P ,  "Nb, 237Np-high pur i ty ,  
237Np-laetai, 237Np-oxide, NU, 3 3 ~ ,  
231~a, 1 4 7 ~ ,  236~u,  237pu, 238pu, 

RW, Io3Ru, lo6Ru, "'h, SS, 89Sr, 
%+, Tgs, "Tc, 229Th, 230Th, 232Th, 

133Xe, 'lYb, " Z r  

137cs, C S I ,  243cu, 244cu, 245cu, 

181Hf, 1291 9 1311, 1921,, 4 3 ~ ,  

239P", 240Pu, 241Pu, 242Pu, 244pu, 

232u 23311 234u, 235u, 236u, 238,,, 

(PI  Paci f ic  Northwest Laboratory 

J. V. F i l s i n g e r  
Safety and Ma te r ia l s  Management 
Pac i f i c  Northwest Laboratory 
PO Box 999 
Richland, WA 99352 

C m e r c i a l  (509)375-2051 
FTS 444-2051 

241h, Cm, D20, DU, EU, 3H, Np, Nu, Pu, 
238Pu, 242Pu, Th, 23311 

Rocky F l a t s  Area Office 

G. T. Echert 
Manufacturing Sranch 
Rocky F l a t s  A rea  O f f i c e  

Golden, CO 80401 

Comnerical (303)497-2646 

Am shipped as Am02 t o  the 
Oak Ridge Laboratory Isotope 
Pool 

P.O. BOX 928 

FfS 332-2646 

(SI Savannah River P l a n t  

M. J. Sires, Act ing D i rec to r  
Technical and Production Div is ion 
Department o f  Energy 
P.O. Box A 
Aiken, SC 29801 

Comnercial (803)-725-6211 
FTS 239-2217 

Extension 2217 

2 4 1 h ,  252cf, 238pu 

UNC Nuclear Industr ies,  Inc. 

P. A. Carlson, Manager 
Reactor Technology 
Richland, WA 99352 

C m e r c i a l  (509)942-1631 
FTS 444-1631 

17oTm, 14'Nd, 149Nd, 6oCo 
A l l  produced from reactor service 
i rr adi  a t  i ons 

4 



2. ALPHABETICAL LIST OF CUSTOMERS, SUPPLIERS, 
AND ISOTOPES PURCHASED 

The fo l l ow ing  abbreviations a r e  used i n  t h i s  customer l i s t i n g :  

Cyclotron Service 
I r r a d  i a t i  ons 

Deoleted Uranium 

Encapsul a t i  on 

cs I Natural Uranium NU 

R S I  Reactor Service I r r a d  i at1  ons 

Withdrawn radioisotopes prepared 
Cap under specia l  approval RW 

DU 

Enriched Uranium EU Special Services 5s 

F iss ion  Products FP Tar gets fgs 

M i  sce 11 aneous Compound 
Preparations MCP 

The l e t t e r  fo l lowing each isotope or service e n t r y  i s  the suppl ier  abbreviat ion l i s t e d  i n  
Section 1. 

DOMESTIC CUSTOMERS 

1 AAI Corporation 
PO Box 6767 
Baltimore, MD 21204 

DU(P) 

2 Airco, Inc. 
Central Research Laborator ies 
Murray Hill ,  N3 07974 

s K r (  0) 

3 Albe r t  E ins te in  Hospi ta l  
Newport and Mor r i s  Avenue 
Bronx, NY 10461 

81Rb(B) 

4 America Atomics Corporation 
425 South Pluner 
Tucson, AZ 85719 

3H(O), e K r ( 0 ) ,  SS(0) 

7 ARC0 Nuclear Carpany 
PO Box 546 
Leechburg, PA 15656 

2 3 8 ~  ( o 

8 Argonne Nat ional  Laboratory 
9700 South Cass Avenue 
Argonne, I L  60439 

9 Autanation Indust r ies,  Inc. 
I n s t r u M n t s  D i v i s i o n  
Route 8113, Kimberton Road 
Phoenixvi l le,  PA 19460 

1 9 2 1 r ( ~ ) ,  19211-(0) 

5 Amersham Corporat ion 
2636 5 .  Clearbrook Dr ive 10 Babcock and Wilcox Company 
Ar l i ng ton  Heights, IL 60005 20 South Van Buren Avenue 

Barberton, OH 44203 z 4 1 ~ ( 0 ) ,  lo9cd(~*) ,  CSI(O), 1 5 3 ~ d ( ~ ) ,  
1291(0), 1 0 6 ~ u ( ~ ) ,  RW(O) SS(0) 

6 Amoco O i l  Co. 
Napervi l le,  IL 60540 

R S I ( A )  

11 Babcock Elect ron ics Corporation 
PO Box 1499 
Costa Mesa, CA 92626 

aKr(0) 
5 Oak Ridge b i l l e d .  

1 1  i 3 5 9 8  A 



12 B a t t e l l e  Memorial I n s t i t u t e  
Columbus Laboratory 
505 King Ave. 
Columbus, OH 43201 

Ba t te l l e ,  P a c i f i c  Northwest Laboratories 
see P a c i f f c  Northwest Laboratory 

13 B e l l  Telephone Laborator ies 
Murray H i l l ,  NJ 07971 

CSI(O),  McP(O), SS(0) 

14 Bendix Corporat ion 
Moo East Bannister Road 
Kansas Clty, MO 64131 

147pm( 0) , ss (0) 

15 Best Indust r ies,  Inc. 
PO Box 681 
Washington, DC 20044 

137Cs(O), MCP(0) 

16 Boston Un ive rs i t y  
100 Cunningham Street  
Boston, MA 02215 

89sr(o) 

17 Bownan Gray School o f  Medicine 
Winston-Salem, NC 27103 

18 Brookhaven Nat ional  Laboratory 
Upton, NY 11973 

19 Brooklyn College 
Chemistry Department 
Brooklyn, NY 11210 

RSI(B) 

20 Burroughs Corporation 
PO Box 203 
Paol i ,  PA 19301 

2 1  Campbell Pac i f i c  Nuclear Corporation 
130 Bucannan 
Pareco, CA 94553 

241Am( P )  

22 Carnegie-Mellon Un ive rs i t y  
5000 Forbes 
Pi t tsburgh, PA 15213 

1Qf (0) 

23 Case-Western Reserve Un ive rs i t y  
2220 C i r c l e  Dr i ve  
Cleveland, OH 44106 

24 Centronic 
1101 B r i s t o l  Road 
Mountainside, NJ 07092 

238U( H) 

25 Chamberlain Manufacturing Corporation 
East 4 th  and Esther S t .  
Waterloo, I A  50705 

26 Chevron Research Canpany 
555 Market S t ree t  
San Francfsco, CA 94120 

3H(O), 106Ru(O), 133xe(O) 

27 Chi ldren 's  Hospi ta l  
Howard Medical School 
300 Longwood Ave. 
Boston, MA 02115 

28 Colorado School o f  Mines 
PO 8ox 112 
Golden, CO 80402 

29 Colorado State Department o f  
Occupational Health 

4210 East 11th Avenue 
Denver, CO 80220 

236pU(0) , SS(O),  229~h(0)  

6 
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30 

31 

32 

33 

34 

35 

36 

37 

38 

Columbia Presbyter ian Hospi ta l  
622 W 168th S t ree t  
New York, NY 10032 

81Rb( 8 )  

Columbia U n i v e r s i t y  
630 West 168th S t ree t  
New York, HY 10032 

28Mg( B*) 

Cont inental  O i l  Company 
PO Box 1267 
Ponca City, OK 74601 

8 9 ~ r ( 0 )  

Cook E l e c t r i c  Canpany 
6201 Oakton S t ree t  
Morton Grove, IL 60053 

sKr(0) 

Cooper Medical Center 
6 t h  and Stevens S t ree t  
Camden, NJ 08103 

127Xe(B*) 

Cornel 1 U n i v e r s i t y  
D i v i s i o n  o f  N u t r i t i o n a l  Sciences 
Ithaca, NY 14853 

47Ca(0), 28Mg( B*) 

Creighton Un ive rs i t y  
2410 C a l i f o r n i a  
Omaha, NB 68131 

Cryogenic Rare Gas Laborator ies,  Inc. 
730 5. 13 th  S t ree t  
Newark, NJ 07103 

B K r ( 0 )  

DCA R e l i a b i l i t y  Laboratory 
975 Bern i c ia  Avenue 
Sunnyvale, CA 94086 

85Kr ( 0 

39 Delco Elect ron ics 
General Motors Corporat ion 
Kokomo, I N  46901 

E K r ( 0 )  

40 

41 

42 

43 

44 

45 

46 

47 

Department o f  Energy- I D  
Heal th Services Laboratory 
550 2nd Street 
Idaho F a l l s ,  ID 83401 

147Nd( I), 186Re( I), 188F(e( I )  

Department o f  Law Enforcement 
Bureau o f  S c i e n t i f i c  Studies 
515 E. Woodruff Road 
J o l i e t ,  I L  60432 

R S I ( A )  

D i agnos t i c I sotopes 
225 B e l l e v i l l e  Avenue 
Bloomfield, NJ 07003 

127Xe( 8,) 

Diagnost ic Radiophannacy 
6980 Aragon C i r c l e  
Suite 5 
Buena Park, CA 90620 

133Xe ( 0 ) 

Downstate Medical Center 
450 Clarkson Avenue 
Brooklyn, NY 11203 

28Mg ( B* ) 

Dresser A t l as  
D iv i s ion  o f  Dresser Industr ies,  Inc. 
PO Box 1407 
Houston, TX 77001 

Duke Un ive rs i t y  
Durham, NC 27706 

duPont 
see, €.I. duPont de Nemours Co., Inc. 

EA0 Meta l l u rg i ca l ,  Inc. 
71 Pearce Avenue 
Tonawanda, NY 14150 
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48 

49 

50 

5 1  

52 

53 

54 

East Carolina University 
Purchasing Department 
Greenvil l e ,  NC 27834 

89s r ( 0 

Eberl i ne  Instrument Corporation 
PO Box 279 
Santa Fe, NM 87501 

Tgs(O), 23oTh(O) 

Edinboro S t a t e  College 
Edinboro, PA 16444 

252Cf ( 5  ) 

55 EMR Photo E l e c t r i c  
Division of Weston Instruments 
PO Box 44 
Princeton, NJ 08540 

56 Environmental Protection Agency 
Divislon of Financial  Management 
Accounting Operations Office 
Washington, OC 20460 

~ ~ T c ( o )  

57 Esso Research and Engineering Canpany 
PO Box 642 
L i nden , ~ NJ 07036 

Edsel 8. Ford I n s t i t u t e  f o r  

Department o f  Physics and Biophysics 
Henry Ford Hospital 58 Exxon Nuclear Co., Inc. 
2799 West Grand Boulevard 
Detroit, MI 48202 Richland, WA 99352 

g9Tc ( 0) 
Medical Research 

2101 Horn Rapids Road 

EG&G Idaho, Inc. 
550 Second Street 
PO BOX 1845 
Idaho F a l l ,  ID 83401 

59 Exxon Nuclear Idaho Canpany, Inc. 
Idaho Chemical Processing Plant 
550 Second S t .  
Idaho F a l l s ,  ID 83401 

EGbG Idaho, Inc. 
TRA/PO Box 1625 
Idaho Fa l l s ,  10 84301 

28A1( I ) ,  I3'Ba( I ) ,  806r( I ) ,  '*Br( I ) ,  

56Mn( I ) ,  "Mo( I ) ,  24Na( I ) ,  I4'Nd( I ) ,  
231Pa(M), '09Pd(I), RSI(1). 182Ta(I) 

3% (I), 165oY( I ) ,  EU(P), I ) ,  

E. I .  do Pont de Nemours Co., Inc. 
Savannah River P lan t  
Aiken, SC 29801 

RSI( I )  

61 Fairchi  1 d Semi conductor 
PO Box 790 
Mountain View, CA 94040 

85Kr(O) 

62 Flinchbaugh Products, Inc. 
315 Richard Mine Road 
Wharton, NJ 07885 

243~,,,(0), Cap(O), 252cf(0) ,  2 4 4 ~ m ( ~ ) ,  
0 O ( P ) ,  O U ( P ) ,  3 H ( M ) ,  238Pu(M),  238Pu(0), 
2a2Pu(0), '06Ru(0), SS(O), T h ( P ) ,  233U(0), 

63 F lor ida  S t a t e  University 
Tal 1 ahassee, FL 32306 

2307 h 
95zr (0) 

8 



64 

65 

66 

67 

68 

69 

70 

71 

72 

Gamna I n d u r t r i  es 
9320 fravenor 
PO Box 34526 
Houston, TX 77034 

2 4 h ( 0 ) ,  Cap(O) 

Gamna Indust r ies,  Inc. 
PO Box 2543 
Baton Rouge, LA 70821 

1921 r (0 

Gamnie Nuclear Company, Inc. 
11941 Wave1 and Avenue 
F r a n k l i n  Park, IL 60131 

RSI (A) 

General E l e c t r i c  Ccmpany 
Lynchburg, VA 24502 

85Kr ( o 

General E l e c t r i c  Company 
PO Box 254 
San Jose, CA 95103 

73 George Washington Univers i ty  
23rd and Eye S t .  N.W. 
Washington, DC 20037 

77Br( L )  

74 George Washington Univers i ty  
25th and H St reets  N.W. 
Washington, DC 20037 

77Br ( 8) 

75 Georgia I n s t i t u t e  o f  Technology 
225 North Avenue, N.W. 
Atlanta, GA 30332 

=Kr(O), MCP(O), 90Sr(0) 

76 Go1 lob A n a l y t i c a l  Service Corporation 
47 I n d u s t r i a l  Road 
Berkeley Heights, NY 07922 

3H(O) 

77 Goodyear Atomic Corp. 
PO Box 628 
Piketon, OH 45661 

General E l e c t r i c  Company 
General E l e c t r i c  Dr ive 
Waynesboro, VA 22980 

85Kr (0) 

General E l e c t r i c  Company 
Neutron Services Department 
P ine l l as  Peninsula Plant 
S t .  Petersburg, FL 33733 

238Pu(M), 239Pu(M) 

General E l e c t r i c  Research and 

PO Box 8 
Schenectady, NY 12301 

239~u(0) ,  RSI (B) ,  Tgs(0) 

Oeve 1 opment 

General Nucleonics D iv i s ion  
Tyco Laborator ies 
2811 Metropol i tan P1 ace 
Pomona, CA 91767 

8 5 ~ ~ ( 0 )  

78 Grunnan Aerospace Corporation 
W Box 177 
Bethpage, NY 11714 

RSI(B) 

79 Gulf  Energy and Environmental Systems 
PO Box 608 
San Diego, CA 92112 

~ O ~ R U ( O ) ,  9 5 ~ r ( 0 )  

80 Gul f  Nuclear, Inc. 
202 Medical Center 
Webster, TX 77598 

2 4 1 ~ ( ~ ) ,  Cap(O), 1 3 7 ~ s ( ~ ) ,  153~d(0 ) ,  
3H(0), " * I r ( O ) ,  MCP(O), Tgs(0) 

Hanf ord Devel opment Engineering 

S e e  
Westi nghouse Hanf ord Company 

Laboratory 

1 I 1 3 b O O  9 



8 1  Harvard Medical School 
50 Binney Street 
Bos ton ,  Ma 02115 

2% ( B )  

82 Hazen Research, Inc. 
4601 Indiana Street 
Golden, CO 80401 

S S ( O ) ,  229~h(o)  

83 Henry Ford Hospital 
2799 West Grand Boulevard 
Detroit, MI 48202 

47Ca(0) 

84 Holy Family Hospital 
N 5633 Lidgerwood Street 
Spokane, WA 99207 

133 ~e ( 0 ) 

85 Hughes Aircraft Company 
PO Box 11337 
Tucson, A2 85706 

85Kr ( 01 

86 Hughes Aircraft Company 
PO Box 92907 
Los Angeles, CA 90009 

8sKr (0) 

87 I C 1  America, Inc. 
Atlas Aerospace Oivision 
Valley Forge Industrial Park 
Valley Forge, PA 19481 

8 5 ~ ~ ( 0 )  

88 ICI-N8Co. 
26201 Miles Road 
Cleveland, OH 44128 

89 Industrial Nuclear Company 
1124 Chess Drive 
Foster City, CA 94404 

~ ~ ( 0 )  

90 INTEL Corporati on 
3065 Bowers Avenue 
Santa Clara, CA 95051 

85~~(0) 

91 Intelcm Rad Tech 
PO Box 80817 
San Diego, CA 92138 

237~p i0) .  Tgs(O), 235~(0) ,  238U(O) 

92 I nternat i onal Nutroni cs, Incorporated 
1237 N. San Antonia Road 
Palo Alto, CA 94303 

252Cf (5) 

93 Iowa State University 
Ames, IA 50010 

23% (0) 

94 Isomedix, Inc. 
PO Box 177 
25 Eastmans Road 
Parsippany, NJ 09054 

137cs ( 0 ) 

95 Isotope Products Laboratories 
404 S Luke Street 
Surbank, CA 91502 

241Am(0), 109Cd( B*), "*Cf  ( O ) ,  137Cs(0), 
CSI(O), 1 2 9 ~ ( ~ ) ,  *36~u(~), ~O~R,(O), 
90~r(~), SS(O), 2 3 0 ~ h ( ~ )  , 95zr(0) 

96 Isovac En ineering Canpany 
6220 San B ernando Road 
85Kr ( o 
Glendale, CA 91204 

97 Jewish Hospital o f  St. Louis 
216 S. Kingshighway Blvd. 
St. Louis, MO 63110 

133xe ( o ) 

98 John HoDkinS Hospital 
650 North Wolfe Street 
Baltimore, MD 21205 

1z7Xe(B*), 47Ca(0) 

10 



99 K & K Laborator ies 
121 Express Street 
Plainview, N Y  11803 

238U( M) 

100 Kaman Nuclear 
1700 Garden of the Gods Road 
Colorado Springs, CO 80907 

3WJ) , Tgs(0) 

101 Kaman S c i e n t i s t s  Corp. 
195 W 2950 South 
S a l t  Lake City, UT 84115 

%(H) 

102 KMS Fusion, Inc. 
3941 S. Research Park Dr ive 
PO Box 1567 
Ann Arbor, M I  48106 

3 W )  

103 Knol ls  Atomic Power Laboratory 
PO 8ox 1072 
Schenectady, NY 12301 

104 KOR Isotopes 
56 Rogers St reet  
Cambridge, MA 02141 

105 Lakeshore, Inc. 
PO Box 809 
I r o n  Mountain, M I  49801 

8 5 ~ ~ ( 0 )  

106 Lehigh Un ive rs i t y  
Department of Chemistry 
Bethlehem, PA 18015 

252Cf (5 )  

107 Lenoir-Rhyne College 
Hickory, NC 38601 

Los Alamos S c i e n t i f i c  Laboratory 
See 
Un ive rs i t y  of C a l i f o r n i a  
Los Alarnos S c i e n t i f i c  Laboratcry 

108 Los Angeles County USC Medical Center 
1200 N. State Street,  Box 112 GH 
Los Angeles, CA 90033 

4 7 ~ a ( 0 )  

109 Lovelace C l i n i c  
4800 Gibson Boulevard S.E. 
A I  buquerque, NM 87108 

110 Coyola U n i v e r s i t y  
Medical Center 
2106 5 .  F i r s t  Avenue 
Maywood, I L  60153 

CSI(A) 

111 Mal 1 i nckrodt Chemical Morks 
3600 N. Second S t  
S t .  l o u i s ,  MO 63160 

CSI(O), RW(O), S S ( O ) ,  127Xe(B*) 

112 Marquette Un ive rs i t y  
1120 W. Michigan S t .  
Milwaukee, W I  53233 

4 3 ~ ( 0 )  

113 Massachusetts General Hospital 
Boston, MA 02114 

114 Massachusetts I n s t i t u t e  o f  Technology 
Box 69 
Cambridge, MA 02114 

4 7 ~ a ( 0 )  

115 Mayo C l i n i c  
Medical Science Bu i l d ing  
Rochester, MN 55901 

252Cf ( 5 )  

11 



116 

117 

118 

119 

120 

121 

Measurex Corporation 
10475 Imperi a1 Avenue 
Cupertino, CA 95014 

8 5 ~ ~ ( 0 )  

Medical College o f  Wisconsin 
8700 W. Wisconsin Avenue 
Milwaukee, WI 53226 

%(o) 

Medi-Physics, InC. 
5855 C h r i s t i e  Avenue 
Emeryvi l le,  CA 94608 

M e m o r i  a1 Hospi ta l  
Department o f  Nuclear Medicine 
1400 E. Boulder 
Colorado Springs, CO 80909 

1 3 3 ~ e ( 0 )  

Methodist Hospi ta l  
1604 N. Capitol  
Indianapol is,  I N  46202 

1z7Xe( Bf) 

Michael d e e s e  Hospi ta l  
29th S t .  and E l l i s  Ave. 
Chicago, I L  60616 

133xe (0 ) 

122 Micro-Rel, Inc.  
2340 W 10 Place 
Tempe, AZ 85281 

8 5 ~ ~ ( 0 )  

123 M ic ro tes t  Systems, Inc. 
1188 Bordeaux Dr ive 
Sunnyvale, CA 94086 

8 5 ~ ~ ( 0 )  

124 Mine Safety Appliance Company 
201 N. Braddock Ave. 
Pi t tsburgh, PA 15208 

125 

126 

127 

128 

12 9 

130 

131 

132 

M i  ne Safety Appl i ances Company 
RD 2 
Evans C i t y ,  PA 16033 

Minnesota Mining and Manufacturing 

Bldg 590 
Twin C i t i e s  Army Amnunition Plant 
New Brighton, MN 55112 

210Po(H), 21oPo( M) 

Company 

Minnesota Mining and Manufacturing 
Company 

PO Box 3121 
S t .  Paul, MN 55101 

1%(0), MCP(O), 95~b(0), 1 4 7 ~ m ( ~ ) ,  
127Xe(6*) 

Monol i th ic  Memories, Inc. 
1165 E. Arques Ave. 
Sunnyvale, CA 94086 

gSKr( 0) 

Monsanto Company 
PO Box 1311 
Texas City, TX 77591 

133xe(O) 

Mons anto Research Corporation 
Dayton Laboratory 
1515 Nicholas Road 
Dayton, OH 45407 

2 4 h ( 0 ) ,  Cap(O), 2 % f ( ~ ) ,  238pU(0) 

Mor avek 6bchemi c a1 s 
15302 E. Proctor Avenue 
City o f  Industry,  CA 91745 

3H(O) 

Motorola, Inc. 
5005 E. McDowell Road 
Phoenix, AZ 85008 

~ s K ~ ( o )  

12 



133 

134 

135 

136 

137 

138 

139 

140 

Mount Sina i  Medical Center 
4300 A l t o n  Road 
Y i a m i  Beach, FL 33139 

CSI(0) 

Nassau County Medical Center 
Meadowbrook Hospi ta l  
2201 Hempstead Turnpike 
East Meadow, NY 11554 

4 7 ~ a ( 0 )  

Nat ional  Bureau o f  Standards 
Route 270 and Quince Orchard Road 
Gaithersburg, MD 20760 

242Pu(M), 127Xe(B) 

Nat ional  Bureau o f  Standards 
Connecticut Ave. and V a n  Ness St., N.W. 
Washington, DC 20234 

252Cf (0) , 241Pu(0), SS(0) , Tgs(0) , 
133xe(o) 

Nat ional  Lead Co o f  Ohio 
PO Box 39158 
Cinc innat i ,  OH 45239 

W P )  

Nat ional  Semiconductor Corporation 
2900 Semiconductor Dr ive 
Santa Clara, CA 95051 

8 5 ~ r (  01 

New Brunswick Laboratory 
9800 S. Cass Avenue 
Argonne, IL 60439 

R S I  (A)  

New England Nuclear Corporation 
575 Albany S t  
Boston, MA 02118 

141 

142 

143 

144 

145 

146 

147 

148 

149 

New York Hospi ta l  
525 East 68th Street 
New York, NY 10021 

81Rb( B) 

New York State Department o f  Health 
Office o f  F i sca l  Management 
84 Hol land Avenue 
A1 bany, NY 12208 

*44cm(0), SS(O)  , 229~h(0)  

New York Un ive rs l t y  Medical Center 
550 F i r s t  Avenue 
New York, NY 10016 

2MPu(O) 

North Carol ina Bap t i s t  Hospi ta l  
300 5 .  Hawthorne 
Winston-Salem, NC 27103 

127 ~e ( 1*) 

North Carol ina Memorial Hospi ta l  
D i v i s i o n  o f  Nuclear Medicine 
Chapel H i l l ,  NC 27514 

99Tc (0 ) , 127xe( E*) 

Northwestern Memorial Hospi ta l  
239 E. Chicago Avenue 
Chicago, I L  60611 

127 ~e ( B* ) 

Northwestern Univers i ty  
619 Clark St reet  
Evanston, IL  60201 

SS(0) 

Nuclear Metals, Inc. 
2229 Main Street  
Concord, MA 01742 

DUP) 

Nuclear Radiat ion Development, Inc. 
2937 A l t  Blvd. 
Grand Is land, NY 14072 

241~m(0), Cap(0) 

I t I Z b 0 4  
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150 

151 

152 

153 

154 

Nuclear Research Corporation 
Street Road and Second Street Pike 
Southhmpton, PA 18966 

137Cs(O), MCP(0) 

Nuclear Sources and Services 
W Box 14023 
Houston, TX 71021 

Oak Ridge Associated Un ive rs i t i es  
PO Box 117 
Oak Ridge, TN 37830 

CSI(~), sS(O), ggTc(0) 

Oak Ridge Nat ional  Laboratory 
See 
Union Carbide Corporation 
Oak Ridge Nat ional  Laboratory 

Occidental O i l  Shale Company, Inc. 
PO Box 2999 
Grand Junction, CO 81501 

8 5 ~ ~ ( 0 )  

Ohio State Un ive rs i t y  
190 North Oval Dr ive 
Columbus, OH 43210 

3 W )  , T H O )  

155 Ohio State Univers i ty  
Research Foundation 
1314 Kinnear Road 
Columbus, OH 43212 

8 9 ~ r t 0 )  

156 Ohio Un ive rs i t y  
Athens, OH 45701 

3NO) * Tgs(0) 

157 Orlando Laboratories, Inc. 
PO Box 8025A 
Orlando, FL 32806 

2 4 3 h ( o )  

158 Oregon State Un ive rs i t y  
Corva l l i s ,  OR 97330 

2 5 2 C f  (S) 

159 Pac i f i c  Northwest Laboratory 
999 B a t t e l l e  Blvd. 
Richland, WA 99352 

. . .  . . _  . .  

CSI(O), 3H(H)i 85Kr(0), MCP(O), '5Nb(O), 
147Nd(U), I4'Nd(U), 237Np(0), Nu(H), 
238Pu(H). 239Pu(H). 240Pu(H). 2 3 8 ~ ~  ( 0) , . . _  . . .  . , -  . I .  

239~,(0), 2 4 0 ~ u ( ~ ) ,  z41pU(o), 2 4 2 ~ u ( ~ ) ,  
244Pu( 0) , RaDEF (H) , RS I (A) ,  Io6Ru (H ) , 
"SrY(H), %(0) , SS(O), "Tc(O), Tgr(O), 
230Th(0), '''Tim( U), "Zr(O) 

160 P a c i f i c  Radiopharmacy 
347 N. Kuakfni S t .  
Honolulu, HI 96317 

133xe ( o ) 

161 Palmdale General Hospi ta l  
Palmdale, CA 93550 

133xe(0) 

162 Pennsylvania State Un ive rs i t y  
Un ive rs i t y  Park, PA 16802 

ggTc(0) 

163 Penrose Hospi ta l  
2215 N. Cascade 
Colorado Springs, CO 80907 

133xe(0) 

164 Phanatopes 
2944 Corvin Dr ive 
Santa Clara, CA 95051 

1 3 3 ~  e (0 ) 

165 Pleasant Val ley Hospi ta l  
2309 Antonio Ave. 
Camarillo, CA 93010 

133 Xe ( 0 ) 

14 



166 Pot ter  and Brumfield 
Princeton, IN 47570 

167 Pr inceton Un ive rs i t y  
James For res ta l  Campus 
Princeton, NJ 08540 

CS I (0 ) , 2 3 7 ~ ~  ( o ) 

168 Pr inceton Univers i ty  
Box 451 
Princeton, NJ 08544 

R S I  ( B)  

169 Proctor and G a l e  Canpany 
PO Box 175 
Groesbeck S ta t i on  
Cinc innat i ,  OH 45239 

9 5 ~ r  ( o ) 

170 Radiat ion Resources, Inc. 
24 Ku l i ck  Road 
F a i r f i e l d ,  NJ 07006 

137cs(0), MCP(0) 

171 Raytheon Company 
350 E l l i s  St reet  
Mountain View, CA 94042 

133xe (0) 

172 Raytheon Company 
350 Lowell S t .  
West Andover, MA 01810 

8sKr(0) 

173 RCA 
Route 12, Fos to r ia  Road 
Findlay, OH 45840 

8 5 ~ ~ ( 0 )  

174 RCA 
Rari tan,  NJ 08869 

8 5 ~ ~ ( 0 )  

175 

176 

177 

178 

179 

180 

181 

182 

183 

Reactor Experiments, Inc. 
963 Terminal Way 
San Carlos, CA 94070 

N U ( O ) ,  239~u(0 ) ,  Tgs (0 ) .  Z ~ ~ U ( O ) ,  *18U(0) 

Re1 u x t r o l  
333 Vic tory  Avenue 
South San Francisco 
CA 94080 

OU(P) 

Rensselaer Polytechnic I n s t i t u t e  
Troy, NY 12181 

28Mg( B*) , RSI ( B) , 23oTh (0 ) 

Research Tr iangle I n s t i t u t e  
PO Box 12086 
Research Tr iangle Park, NC 27709 

lo6Ru(0), S ( 0 )  

R a t e r - S  tokes Elect ron ics Components 
18530 South M i l e s  Parkway 
Warrensvil le Heights 
Cleveland, OH 44128 

28Mg ( a*), 23% (0) , 2% ( 0 ) 

Richland Memorial Hospi ta l  
3301 Harden Street 
Columbia, SC 29203 

Rockwell Hanford Operations 
PO Box 800 
Richland, HA 99352 

DU(P), 3H(H) 

Rockwell In ternat ional  
8900 Dtsoto Avenue 
Canoga Park, CA 91304 

I82Ta( H) 

Rockwe 1 1 I nternat i ona 1 
Rocky F l a t s  Plant 
Golden, CO 80401 

DU ( P) , 238Pu (M) 

15 



184 

185 

186 

187 

188 

189 

190 

19 1 

Rush Presbyterian-St. Luke's Medical Center 192 
1753 W Congress Parkway 
Chicago, IL 60612 

Rutgers Un i vers i ty 
School o f  Chemistry 
Busch Campus 
Piscataway, NY 08854 

RSI( B) 

Rutgers University 
New Brunswick, NY 08903 

Tgs(O), 235~(0) 

Sacred Heart Medical Center 
Nuclear Medicine 
West 101 8th Avenue 
Spokane, WA 99204 

1 3 3 ~ e  ( o ) 

Sandia Corporation 
PO Box 5800 
Albuquerque, NM 87115 

Sandia Laboratories 
Kirtland Air Force Base (East) 
Receiving Section, Building 894 
Albuquerque, NM 87115 

Sandia Laboratories 
L i vermore Laboratory 
PO Box 969 
Livermore, CA 94550 

3 W )  

San Jose State College 
Health/Physics C m i t t e e  
125 South Seventh St. 
San Jose, CA 95114 

DU(P) 

193 

194 

195 

196 

193 

198 

199 

200 

Schlmberger Technology Corporation 
Old Quarry Road 
PO Box  307 
Ridgefield, CT 06377 

252Cf  (5) 

Schwarz Bio-Research, Inc. 
Mountain View Avenue 
Orangeburg, NY 10962 

3 W )  

Self-Powered Lighting, Ltd. 
8 Westchester Plaza 
Elmsford, NY 10523 

3 W )  

She1 1 Development Company 
1410 45th Street 
Emeryville, CA 94608 

aKr(0) 

Shepherd and Associates, J.L. 
1614 Y ictory B1 vd. 
Glendale, CA 91201 

Signecics, Inc. 
811 East Arques Ave. 
Sunnyvale, CA 94086 

85Kr(0) 

S i 1  icon General, Inc. 
11651 Monarch S t .  
Garden Grove, CA 92641 

Sloan-Ketteri ng Institute 
425 E. 68th S t  
New York, NY 10021 

133Xe(O) 

Solid State Testing 
56 Mi ddlesex Turnpike 
Burlington, MA 01803 

133xe (0 ) 

16 



201 

202 

203 

204 

205 

206 

207 

208 

209 

Source Production and 
Equipment Co., Inc. 

625 Oxley S t .  
Kenner, LA 70062 

Spi re Corporation 
P a t r i o t s  Park 
Bedford, MA 01730 

csr(o) ,  RWO), 151sm(o), ss(o)  

S t .  John's Hospi ta l  
333 N. F S t .  
Oxnard, CA 93030 

133xe(0) 

S t .  Pa t r i ck  Hospi ta l  
524 5. Ryan S t .  
Lake Charles, LA 70601 

133xe ( o ) 

S t .  Vincent Medical Center 
3 r d  and Grandview 
Los Angeles, CA 90057 

133xe ( o ) 

State Univers i ty  o f  New York 
Downstate Medical Center 
450 Clarkson Ave. 
Brooklyn, NY 11203 

28Mg( E*), ~ ~ T c ( o )  

State Univers i ty  of New York 
Department of Earth and Space Sciences 
Stony Brook, NY 11790 

RSI(B) 

Swedish-American Hospi ta l  
1400 Charles S t .  
Rockford, I L  61101 

1 3 3 ~ e (  0 ) 

Statek Corporation 
1200 Alvarez Ave. 
Orange, CA 92668 

85Kr (0) 

210 Syntex Corporati on 
3401 H i l l v i e w  Ave. 
P ~ I O  A l to ,  ca 90304 

3 ~ 1  

211 Technical Operations 
South Avenue 
Bur l ington, MA 01803 

212 Teledyne Isotopes 
Nuclear Systems D iv i s ion  
110 W. Timonium Road 
Timonium, MD 21093 

MCP(O), %r(0) 

213 Texas Instruments, Inc. 
Science Services D i v i s i o n  
PO Box 5012, Mai l  Stop 6 
Dallas, TX 75222 

%r( o 1 

214 Texas Instruments, Inc. 
PO Box 66027, Mail  Stop 615 
Houston, TX 77006 

8 5 ~ ~ ( 0 )  

215 T I 1  Corporation 
100 N. Strong Ave. 
Lindenhurst, NY 11757 

3 W O )  

216 TI1 Industr ies,  Inc. 
PO Box 433 
Toa Al ta,  PQ 00758 

3 W )  

217 TOUM Inf i rmary Research Department 
1401 Foucher S t .  
New Orleans, LA 70115 

2*Mg ( B* ) 

218 Trio-Tech, Inc. 
2435 N. Nacmi 
Burbank, CA 91504 

8 5 ~ ~ ( 0 )  

17 



219 TRW Systems Group 
One Space Park 
Redondo Beach, CA 90277 

85Kr (01 

220 UNC Nuclear Indus t r i es  
PO Box 490 
Richland, WA 99352 

G0Co(U), DU(P), EU(P) 

221 Union Carbide Corporation 
Nuclear D iv i s ion  
Oak Ridge Gaseous Di f fus ion Plant 
PO Box P 
Oak Ridge, TN 37830 

s K r ( 0 ) ,  238U(M) 

222 Union Carbide Corporation 
Oak Ridge Nat lonal  Laboratory 

Oak Ridge Nat ional  Laboratory 
Box X 
Oak Ridge, TN 37830 

Isotope Pool 

W R )  

223 Union Carbide Corporation 
Oak Ridge Nat ional  Laboratory 
w Box x 
Oak Ridge, TN 37830 

227Ac(M), 241Am(0), 243Am(0), 47Ca(0), 
Cap(O), 252Cf (M), 252Cf  (0) , Cm(P), 

. ~. . . _  . .  , .  
2 3 7 ~ p ( ~ ) ,  231Pa(M), 23iPa(0), Pu(P), 
2 3 9 ~ u ( ~ ) ,  242Pu(P), RW(O), SS(O) ,  
9 9 ~ c ( ~ ) ,  Tgs(O), 229Th(M), 230Th(M), 
2 3 2 ~ ( ~ ) ,  233UfO), 234U(M), 235U(0), 
236~(0 ) ,  2 3 8 ~ ( ~ ) ,  133x,(0), g5zr(0) 

224 Union Carbide Corporation 
Oak Ridge Nat ional  Laboratory 
Nuclear Div is ion,  Y-12 Plant  
PO Box Y 
Oak Ridge, TN 37930 

225 Union Carbide Corporation 
S t e r l i n g  F o r e s t  Research Center 
PO 8ox 324 
Tuxedo, NY 10987 

K P ( o ) ,  ~ O S ~ ( O ) ,  g g ~ c ( 0 )  

226 U n i t  Process Assemblles, Inc. 
53-15 37th Ave. 
Woodside, MY 11377 

147~m(0), 9 0 S r ( O )  

227 United Nuclear Corporation 
Fuel Recovery Operations 
Woodriver Junction, R I  02894 

EWP) 

228 United States A i r  Force Academy 
UW Academy, CO 80840 

252Cf (5 )  

229 Uni ted States Army 
Armament Research and Development 
Aberdeen Proving Ground 
Aberdeen Proving Ground, MD 21005 

W P )  

230 United States Any  
Letterman Medfcal Center 
Finance and Accounting D iv i s ion  
Bu i l d ing  102 
Pres id io  o f  San Francisco, CA 94129 

4 7 ~ a (  0) 

231 United States Army 
Mater ia ls  and Mechanics Research Center 
Watertown Arsenal 
Watertown, MA 02172 

W P )  

232 United States Army 
Picat inny Arsenal 
Ordnance Corps 
Dover, NJ 07801 

DU(P) 

233 United States Army 
Aberdeen Proving Ground 
Aberdeen Proving Ground, MD 21005 

DU(P) 
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234 United States Department o f  Ag r i cu l tu re  
Bu i l d ing  307, Room 215 
B e l t s v i l l e ,  MD 20502 

28Mg( B*) 

235 United States Department o f  Energy 
Chicago Operations Office 
Finance D iv i s ion  
9800 5. Cass Ave 
Argonne, I L  60439 

2 4 2 ~ u ( ~ ) ,  233~(0 ) ,  2 3 4 ~ ( ~ ) ,  2 3 6 ~ ( 0 )  

236 United States Department o f  Energy 
376 Hudson S t .  5 th  F1. 
New York, NY 10014 

236pU(0), SS(O),  229~h(0) 

237 United States Department o f  Energy 
Richland Operations O f f i c e  
PO Box 550 
Richland, WA 99352 

238 United States Department o f  I n t e r i o r  
Geological Survey 
National  Center 
12201 Sunrise Val ley Dr ive 
Reston, VA 22092 

239 United States National Aeronautics and 
Space 

Ames Research Center 
Mo f fe t t  F ie ld ,  CA 94035 

4 7 ~ a ( 0 )  

240 United States National Aeronautics and 
Space 

Lyndon B. Johnson Space Center 
Transportat ion Of f icer ,  Bu i l d ing  420 
Houston, TX 77058 

R S I (  8 )  

241 United States Nat ional  Aeronautics and 

George C. Marshall F l i g h t  Center 
Huntsv i l le ,  AL 35812 

Space A d m i  n i  s t r a t  ion  

MCP(0) 

242 United States Navy 
Naval E lect ron ics Lab Center 
271 Catal ina Blvd. 
San Diego, CA 92152 

9 5 ~ r  ( o ) 

243 United States Navy 
Nat ional  Naval Medical Center 
B u i l d i n g  6144 
Bethesda, MO 20014 

127 xe( P) 

244 Unlted States Navy 
Naval Regional Medical Center 
8750 Mountain Boulevard 
Oakland, CA 34627 

4 7 ~ a ( 0 ) ,  127xe( E*) 

245 United States Environmental Protect ion 

Accounting Operations Office, Durhaa 
Research Tr langle Park, NC 27711 

Agency 

CSI(0) 

246 United States Publ ic  Heal th  Service 
Nat ional  I n s t i t u t e s  of Heal th 
Isotope Laboratory 
Bu i l d ing  2 1  
Bethesda, UD 20014 

4 7 ~ a ( 0 ) ,  4 3 ~ ( 0 ) ,  127Xe(B*) 

247 United States Publ ic  Heal th Service 
Hospi ta l  

15th Avenue and Lake S t .  
S a n  Francisco, CA 94118 

4 7 ~ a (  0) 

248 Uni ted States Radium Corporation 
4150 Old Berwick Road 
PO Box 380 
Bloansbury, PA 17815 

3H(0) 

t I l 3 b i O  
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249 Unitrode Corporation 
580 Pleasant St 
Watertown, '#A 01970 

8 5 ~ ~ 1 0 )  

250 University of Alabama 
Medical Center 
1919 Seventh Avenue, South 
Birmingham, AL 35486 

133xe( o ) 

251 University of Arizona 
Post Office Drawer 4100 
Tucson, AZ 85724 

127xe( B*) 

252 University of Arkansas 
Fayetteville, AR 72701 

252Cf(S), 2%(H) 

253 University of California 
Davis, CA 95616 

DU(P), 1291(0) 

254 University of California 
Ernest 0. Laurence Laboratory 
PO Box 808 
Livermore, CA 94551 

24~Am(P), Nu(P), Pu(P), 238Pu(P) 

255 University o f  California at La Jolla 
3175 Mirmar Road 
La Jolla, CA 92093 

**Sr(L), %(L), 127~e(~*) 

256 University of California 
Lawrence Berkeley Laboratory 
Berkeley, CA 94701 

257 University of California 
Lawrence Livernore Laboratory 
Livermore, CA 94550 

227Ac(M), 2 4 ' h ( 0 ) ,  ' 4 3 h ( 0 ) ,  249Bk(0), 

MCP(O),  92Nb(H), Tgs(O), 230Th(0), 
249~f(~), 2 4 4 ~ ( ~ ) ,  2 4 5 ~ m ( ~ ) ,  ~H(o), 

232~h(~), 235u(0), 2%(0) 

258 University of California 
Los Alamos Scientific Laboratory 
PO Box 1663 
L a  Alaos, NM 87545 

259 University of Cal iforni a 
Los Angeles, CA 90024 

241Am(0), 47Ca(0), 52Fe(L) MCP(O), 
*39~,(0), 242~u(~), SS(O), 1 3 3 ~ e ( ~ )  

260 University of California 
San Francisco Medical Center 
S a n  Francisco, CA 94122 

133xe( 0) 

261 University of Chicago 
5641 5 .  Ingleside Ave. 
Chicago, IL 60637 

CSI(A), RSI(A) 

262 University of Chicago 
950 E 59th Street 
Chicago, IL 60637 

252Cf (S) 

263 University of Chicago 
Office of the Comptroller 
1525 E. Hyde Park Blvd. 
Chicago, IL 60615 

47~a(~), 28Mg( E*), 89Sr(0) 

I I 1 3 b l  I 
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264 

265 

266 

267 

268 

Un ive rs i t y  o f  C i  n c i  nnat i 
Cinc innat i ,  OH 45221 

ggTc(0) 

Un ive rs i t y  o f  Connecticut 
Heal th Center 
Fan ing ton ,  CT 06032 

4 3 ~  (0) 

U n i ver s i t y of  F 1 or  i da 
Gainesvi l le,  FL 32601 

28Mg( e), 147Pm(O) 

Un ive rs i t y  o f  Georgia 
Athens, GA 30601 

Tgs(O), 238U(0) 

Un fve rs i t y  o f  I l l i n o i s  
203 A h i n i s t r a t i o n  Bu i l d ing  E 
M a n a ,  I L  51803 

269 Un ive rs i t y  o f  I l l i n o i s  
College o f  Veternary Medicine 
Urbana, IL 61801 

8lRb ( B) 

270 Un ive rs i t y  of I l l i n o i s  
Physics Department 
Urbana, IL 61801 

RSl(A) 

271 

27 2 

27 3 

Un ive rs i t y  of Iowa Hospitals 
Nucl ear Medi c i  ne 
Iowa City, I A  52242 

127 xe( E*) 

Un ive rs i t y  o f  Kansas 
Kansas City,  KS 66103 

Un ive rs i t y  o f  Kentucky 
800 Rose Street 
Lex i n  g ton, K Y  40506 

252Cf (S), MCP(O), 2 8 ~ g (  B*) 

274 Univers i ty  o f  Miss iss ipp i  
Jackson, MS 39216 

"~(0) 

275 Un ive rs i t y  o f  Missouri 
Columbia, Mo 65201 

Nu(P), 233U(O) 

276 Un ive rs i t y  o f  New Mexico 
R ad i op harmacy 
Pharmacy and Nursing Bui ld ing 
Albuquerque, NM 87131 

778r ( L 

277 Un ive rs i t y  of Oregon 
Medical School 
3181 S.W. Sam Jackson Park Road 
Portland, OR 97201 

133xe( 0) 

278 Un ive rs i t y  of Pennsylvania 
3025 Walnut S t .  
Philadelphia, PA 19104 

1 3 3 ~ e (  0) 

279 Un ive rs i t y  o f  Pennsylvania Hospi ta l  
3400 Spruce Street  
Philadelphia, PA 19104 

18F ( 8) , 12% (E), 28Mg( E*) 

280 Un ive rs i t y  o f  P i t tsburgh 
Radiat ion Safety O f f i c e  
Pi t tsburgh, PA 15261 

W P )  

281 Un ive rs i t y  o f  Rochester 
Exxon Research 
Laboratory for Laser Energetics 
Col 1 ege of Engineering 
South Campus 
East River Road 
Rochester, NY 14642 

3H(M) 

282 U n i v e r s i t y  o f  Rochester 
Rochester, NY 14642 

47Ca( 0) , RSI (B) 

1 1 1 3 b i 2  
21 



283 

284 

285 

286 

287 

288 

289 

290 

29 1 

I 
L 

F 

I 

J n i v e r s i t y  o f  South Alabama 
!451 S i l l i n g i m  
lobile, AL 26617 

28Mg ( B* ) 

Univers i ty  of Southern C a l i f o r n i a  
School o f  Pharmacy 
1985 Zonal Avenue 
Los Angeles, CA 90033 

252Cf (S) 

Un ive rs i t y  of Southern C a l i f o r n i a  
Un ive rs i t y  Park 
Los Angeles, CA 90007 

X P ( 0 )  

Un ive rs i t y  o f  Tennessee 
865 Jefferson Avenue 
Memphis, TN 38103 

47Ca(0) 

Un ive rs i t y  of Tennessee 
1299 8ethel Val ley Road 
Oak Ridge, TN 37830 

47Ca(0), 28Mg( B*) 

Un ive rs i t y  of Texas 
5108 Medical Center Dr ive 
Dallas, TX 75235 

Un ive rs i t y  o f  Texas Medical Branch 
Nuclear Medicine D iv i s ion  
Room 229, C l i n i c a l  Science Bu i l d ing  
Galveston, TX 77550 

127Xe( B*) , 133~e(O) 

Un ive rs i t y  of Texas 
PO Box 688 
Richardson, TX 75080 

Un ive rs i t y  o f  Utah 
Purchasing Department 
S a l t  Lake City, UT 84112 

29 2 

29 3 

294 

295 

296 

297 

298 

299 

300 

Univers i ty  o f  Utah 
2 ad i ob i o 1 ogy O i  v i s i  on 
2C-108 Medical Center 
S a l t  Lake City, UT 84112 

P U ( P )  

Univers i ty  o f  V i r g i n i a  
RWMF, 11th and Lee Street  
Char lot tesvi  11 e, VA 22901 

127 Xe ( 8* ) 

Univers i ty  o f  V i r g i n i a  
Char lo t tesv i l le ,  VA 22903 

MCP(O), S S ( O ) ,  1 2 7 ~ e ( ~ * ) ,  133xe(O) 

Univers i ty  o f  lash ington 
400 Adminis t ra t i  on Bui 1 ding 
Seattle, WA 98105 

Univers i ty  of Uscons in  
750 Univers i ty  Avenue 
Madison, WI 53706 

U.S. Test ing Canpany, Im. 
2800 George Washington Way 
Richland, WA 99352 

241Am(H), 3H(H), Nu(HO, 147Pm(H), 
239Pu(H), RaDEF(H), %Y(H) 

V anderb i 1 t Un i vers i t y  
Business Manager's O f f i c e  
Nashvil le, TN 37203 

2%m(O) 

VA Calm 361 
Data Processing Center 
1615 Woodward S t .  E. 
Austin, TX 78772 

KP(o), 133xe(O) 

Veterans Administrat ion Center 
Wood, W I  53193 

4 3 ~ (  0) 
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301 Veterans Admini t rat ion Hospi ta l  
11201 Benton Street 
Lana Linda, CA 92354 

302 Veterans Administrat ion Hospi ta l  
Wi lsh i re  and Sawtelle Boulevards 
Los Angeles, CA 90073 

4 7 ~ a (  0) 

303 Veterans Admi n i  s t r a t i  on Hosp i t a l  
1201 Northwest 16th St reet  
M i a i ,  FL 33125 

133 Xe ( 0) 

304 Veterans Administrat ion Hospi ta l  
Chief  Supply Service 
Bu i l d ing  #7 
Hines, IL 60141 

47Ca(0), 2%( S )  

305 Veterans Admin is t ra t ion Hospi ta l  
1400 V.F.W. Parkway 
West Roxbury, MA 02132 

123Xe( B), 127Xe( B*) 

306 Veterans Administrat ion Hospi ta l  
Nuclear Medicine 
Northport, NY 11768 

127Xe( 6*) 

307 Veterans Administrat ion Hospi ta l  
Syracuse, NY 13210 

133 Xe ( o ) 

308 Veterans Administrat ion Hospi ta l  
Fu l ton St .  and Durham Rd. 
Durham, NC 22705 

47Ca(0) 

309 Veterans Administrat ion Hospi ta l  
1310 24th Ave. 5 .  
Nashvi l le,  TN 37203 

133xe( 0) 

310 Veterans Administration Hospi ta l  
4435 Beacon Avenue South 
Seattle, i lA 98108 

Io3Ru( B )  

311 Veterans Administrat ion Medical Center 
3350 La J o l l a  V i l l age  
S a n  Diego, CA 92161 

1 0 3 ~ ~  ( o 

312 Vetter Research 
3109 C Airway Ave. 
Costa Mesa, CA 92626 

3WO) 

313 Vought Corporation 
PO Box 6144 
Dallas, TX 75222 

2 W f  ( 5 )  

314 Washington State Univers i ty  
Nuclear Radiation Center 
Pullman, WA 99163 

EU(P) 

3 l5  Washington Univers i ty  
499 S. Euclid 
S t .  Louis, MO 63110 

"Br( L )  

316 Washington Univers i ty  
L i n d e l l  and Skinker 
ST. Louis, MO 63130 

133xe(0) 

317 Washington Univers i ty  School o f  Medicine 
Mal l inckrodt I n s t i t u t e  o f  Radiology 
510 South Kings Highway 
S t .  Louis, MO 63110 

252Cf (5) 
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318 Western E l e c t r i c  Company, Inc. 
PO Box 241 
Reading, PA 19603 

r ( o 

319 Western E l e c t r i c  Canpany, Inc. 
PO Box 1409 
Lawrence, MA 01842 

s K r ( 0 )  

320 Western E l e c t r i c  Canpany, Inc. 
555 Union Blvd. 
Allentown, PA 18103 

* s K ~ ( o )  

321 Western E l e c t r i c  Canpany, Inc. 
777 N. Blue Parkway 
Lee's S m i t ,  MO 64063 

aKr(0)  

322 West i nghouse E 1 e c t r  i c Corporat i on 
B e t t i s  Atomic Power Laboratory 
PO Box 79 
West M i f f l i n ,  PA 15122 

Tgs (0) , 23% (0) 

323 

324 

325 

326 

Westl nghouse Hanf ord Company 
Hanford Engineering Development 

Richland, WA 99352 

Lab oratory 
PO aox 1970 

Yale-New Haven Hospital 
333 Cedar St reet  
New Haven, CT 06510 

103R u ( 8) 

Yale Univers i ty  
20 Ashmun S t  
New Haven, CT 06520 

Zilog, Inc. 
10460 Babb Rd. 
Cupertino, CA 95014 

2 4  



FOREIGN CUSTOMERS 

AUSTRALIA 

327 Aus t r i a l i an  AEC 
Research Establishment 
Lucas Heights, A u s t r a l i a  

328 Austra l ian National Unfvers i ty  
PO Box 4 
Canberra, A.C.T. A u s t r a l i a  

3 7 ~ r ( 0 )  

329 Embassy of Aus t ra l l a  
1601 Massachusetts Ave., Y.W. 
Washington, D.C. 20036 

242 pU ( 0 

330 Western Austral ian I n s t i t u t e  of 
Techno 1 ogy 

Hayman Road 
Bentley South 6102 
Western Austral i a, A u s t r a l i a  

89sr(0) 

AUSTRIA 

331 I n t e r n a t i  mal Atomic Energy Agency 
Kaerntnerring 11-13 
A-1010 Vienna, Aus t r i a  

BELGIUM 

332 Centre d'Etude de 1'Energie Nucleaire 
144 Avenue Plasky 
Brussels 4, Belgiun 

333 Kathol icke U n i v e r s i t i e t  Leuven 
Dienst Radioprotekt i  e 
De Croylaan 54 
Hener lee, Belgium 

28Mg (8") , 127Xe( B*) 

334 EURATOM 
51-53 Rue B e l l i a r d  
Brussels, Belgium 

335 European A t m i c  Energy C m i s s i o n  
Central Bureau f o r  Nuclear Measurements 
G e e l ,  Belgium 

. .  . . -  . . .  

Tgs(O), 235U(0), 238U(0) 

336 I n s t i t u t  National des Radioelements 
Avenue Eugene Plasky, 144 
1040 Brussels, 8 e l g i m  

192Ir(O), aKr(0) 

337 Univers i te  de Liege 
2 rue Armand Stevart 
Liege, Belgiun 

243~m(0), 2'%m(O) 

W I L  

338 Empress Nucleares B ras i l e i ras  S/A 

- 
Nuc 1 ebras 

Rua General Pol I doro 
316 Rio de Janeiro (RJ), B r a z i l  

242 pU ( 0) 

CANADA 

339 Atomic Energy o f  Canada, L imi ted 
PO Box 6300 
Postal S t a t i m  J 
Ottawa, Canada 

- 

340 Atomic Energy o f  Canada, Ltd. 
C m e r c i a l  Products 
Ottawa, Canada K2A 3W3 

133Xe( M) 

2 5  



34 1 

342 

343 

344 

345 

346 

347 

Atomic Energy of Canada, Ltd.  
Chalk River Nuclear Laborator ies 
Meta l lurgy Engineering Branch 
Chalk R i v e r ,  Ontario, KOdIJO, Canada 

95Zr(H) 

Atomic Energy o f  Canada, L im i ted  
Whiteshell Nuclear Research 

P i  nawa, Manitoba, Canada 
Establ  i shnent 

2 4 2 ~ u ( ~ ) ,  2 3 0 ~ h ( ~ ) ,  2 3 4 ~ ( ~ ) ,  *%(o) 

Bondar-Clegg and Conrpany, L im i ted  
764 Be l fas t  Road 
Ottawa, Ontario, K I G  025, Canada 

252Cf (0) 

Oalhousie Un ive rs i t y  
Hal i fax,  Nova Scotia, Canada 

Health Sciences Center 
Nucl ear Medi c i  ne 
700 W i l l i a m  Avenue 
#i nn ipeg Canada 

127Xe( B*) 

McGil l  Un ive rs i t y  
Montreal 2, P.Q., Canada 

McMaster Un ive rs i t y  
H a m i l  ton, Ontario, Canada 

~ H ( o ) ,  W ( o ) ,  99iC(o) 

348 McMaster Un ive rs i t y  Medical Center 
Forsyth Avenue Receiving 
Hami l  ton, Ontario, Canada 

349 Ontar io  Hydro 
700 Un ive rs i t y  Avenue 
Toronto, Ontario, Canada M5G 1x6 

350 Royal Ontar io Museum 
100 Queens Park 
Toronto, Ontario, Canada M5s Zc6 

351 

352 

353 

354 

355 

S t .  Joseph's Hospi ta l  
Nuclear Medicine Department 
268 Grosvenor Street 
London, Ontario, N-6A4V2, Canada 

127 xe( B* 

Universi te de Lava1 
Case Pastale 2208 
P a r v i l l o n  Vachon 
Quebec 10, P.Q. Canada 

133xe ( o ) 

Univers i ty  Hospi ta l  
Nuclear Medicine Department 
London, Ontario, Canada 

127 xe( B* 

Univers i ty  o f  A lber ta  
Ehonton, Alberta, Canada T662HI 

Univers i ty  o f  B r i t i s h  Columbia 
Vancouver, B r i t i s h  Columbia, Canada 

89sr(0) 

356 Gamnatec 
Stormly 16 
3500 Hareskov 
Denmark 

357 Isotope Pharmacy 
378 Frederiksundsvej 
Broenshoej, Denmark 

127Xe( B*) 

358 Rigs hasp i t a l  e t  
Pshcho Chem Lab 
9 Blegdamovej 
Copenhagen, Denmark 

28Mg ( B* ) 

359 Univers i ty  o f  Copenhagen 
Raatjmansgade 71, OK 2200 
Copenhagen N, Denmark 

2*Mg (E*) 

ZxTh(0)  2 6  



FRANCE - 
360 

36 1 

362 

36 3 

364 

CEA 
Department des Radioelements 
B.P. No. 2 
91190 G i f  Sur  Yvette, France 

15364 0) , ss (0) 

French Atomic Energy Canmission 
1730 Rhode Island Ave., N.W. 
Suite 1217 
Washington, DC 20036 

2 4 1 ~ ( ~ ) ,  Cap(O), 2 3 8 ~ u ( ~ ) ,  2 4 2 ~ u ( ~ )  

Laboratoire Curie 
Institut du Radium 
11, rue Pierre et Marie Curie 
75231 Paris, Cedex 05 
France 

cap(o), 237~p(0), 238u(O) 

Universite de Nice 
Laboratoire de Geologie Structurale 
?arc Valrose, 06100 
Nice, France 

Ameri can Hoechst Corpor a t 1  on 
w Box 2500 
Sanerville, NJ 08876 

aKr( 0) 

GERMANY, FEDERAL REPUBLIC OF 

365 

366 

36 7 

I I 1 3 b l  

Buchler and Conpany 
Frankfurter S t r .  294 
Br auns chwe i g 
Federal Republic of Germany 

Darmstadt, Technischen Hochschule 
61 Darmstadt 
Federal Republic of Germany 

ElRATOM Transuranium Institute 
PO Box 452 
74 Karsruhe 
Federal Republic of Germany 

2 7  

368 Freie Universitat Berlin 
F ac h b ere i c h Phy s i k 
FB20 WLlA 
Bo1 tzmannstrasse 20 
1000 Berl i n  33 
Federal Republic o f  Germany 

127 ~e ( B* ) , 133~e( 0 ) 

369 Gesellschaft fur Kern forschung mbH 
Institute fuer Angewandte Reaktor 

P hy s i  k e 
Weberstrasse S 
75 Karlsruhe 
Federal Republic of Germany 

370 Gesellschaft fur Schwerionen forschung, 
InbH 

F i nanr Abbi el ung 
Postfach 541 
0-6100 Darnstadt 
Federal Republic of Gemany 

z36Pu(O) ,  Tgs (O) ,  23%(0) 

371 Johanna Wolfgang Goeth University 
Frankfurt /Mai n 
Federal Republic o f  Germany 

372 Kernforschung Sanlage 
Postfach 365 
517 Jul i ch 
Federal Republic of Germany 

373 Max Planck Institut fur Kernphysik 
Saup f er chec kveg 
Heidelberg 
Federal Republic o f  Germany 

374 Medizinische Hochschule Hannover 
Karl -Wiechert-A1 lee 9 
3000 Hannover 61 
Federal Republic of Gennany 

1Z7Xe( 6*) 



1 1  

375 

376 

377 

378 

379 

Un ive rs i t y  o f  Munster 
44 Munster/ Westfal ln 
Federal Republic o f  Germany 

3 7 ~ r ( 0 )  

P h i l l i p p s  Univers i ta t ,  F.B. 14 
Kern Chemic 
355 Marburg, Lahnberg 
Federal Repub 1 i c  o f  Germany 

243~m(o), Cap(0) 

W. Maier Kamn. Ges. 
7220 Schnenningen a.N. 
Postfach 126 
Federal Republic of Germany 

147pm(O) 

Un ive rs i t y  o f  Mal nz/Rhein 
Maim am Rhein 
Federal Republic o f  Germany 

242Pu(0), 244pu(O), Tgs(0) 

Un ive rs i t y  o f  En1 angen Nurnberg 
61 uckstr .  
852 Erlangen 
Federal Republic o f  Germany 

252cty01, Tgs(o) 

GREAT BRITAIN 

380 

381 

382 

B r i t i s h  Embassy 
3100 Massachusetts Avenue, N.W. 
Washington, DC 20008 

Tgs(O), 238U(O) 

Brandhurst Co., Ltd. 
We1 1 i ngton Road 
High Wycombe, Bucks HP12 3PS 
England, Great B r i t a i n  

3~(0) 

Edlow In te rna t i ona l  Company 
Su i te  404-5 
1100 17th St., N.W. 
Washington, DC 20036 

3H(O) 

38 3 

384 

385 

386 

387 

388 

389 

iiamnersmith Hospi ta l  
Oucane Road 
London W12 OHS, England 
G r e a t  B r i t a i n  

* S S ~ ( L ) ,  82Sr(L) 

I n s t i t u t e  of Oceanographic Sciences 
Brook Road 
Worm1 ey 
Surrey GU8, 5UB, Engl and 
Great B r i t a i n  

Mal l inkrodt,  Ltd. 
Bu i l d ing  521 1296 
Southampton Road 
Middlesex, England 
Great E r i  t a i  n 

U7xe( B* 

Medical Research Council 
Hamel l ,  Oidcot 
Oxon ox 11 OR0 
England, G r e a t  B r i t a i n  

Medical Research Council 
Cwbridge, C02 2QH, England 
Great B r i t a i n  

Radio Chemical Centre 
White L i o n  Road 
hersham, Bucks, England 
Great B r  i t a i n  

Saunders-Roe Developnents, Ltd. 
North Hyde Road 
Hayes, H I  ddl esex, Engl and 
Great B r i t a i n  

3H(O) 

HONG KONG 

390 Nat ional  Cash Register Mfg. Co., Ltd. 
No. 55 Wong Chuk Hang Road 
Aberdeen, Hong Kong 

EKr(0) 
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391 Semi-conductor Devices, Ltd. 
59-61 Wong Chuk Hang Road 
Aberdeen, Hang Kong 

~ s K ~ ( o )  

INDIA 

392 Bhabha Atomic Research Center 

- 
Govenment of I n d i a  
3rd Floor Mohatta B u i l d i n g  
Bombay I, I n d i a  

2498k(o) 

ISRAEL 

393 Embassy of I s r a e l  

- 
1621-22nd S t ree t  N.W. 
Washington, DC 20008 

3 w  

ITALY 

394 CNEN Laborator io Oat i  Nuclear i  

- 
X Laborator io FRAE v i a  Biancafar ina 
Possatore D i  Hedicina 
Bologna, I t a l y  

252Cf (0) , Tgs(0) 

395 C m i t o  Nazional 1'Energia Nuclear1 
818 Eighteenth St., N.W. 
Washington, DC 20009 

2 4 2 ~ ~  ( o 

JAPAN 

3% Japan Radioisotope Associat ion 

- 
Hon-Kanagme 2 Chome 28 

397 Kyoto Un ive rs i t y  

, 

Engineering Research I n s t i t u t e  
Kyoto, Japan 

133~e(0 )  

398 

399 

400 

401 

Maruben i American Corporat i on 
14 Henderson Dr ive 
West Caldwell, NJ 07006 

233u(o) 

Hiss ho- Iwai  h e r  i can Corporat i on 
1211 Avenue of t he  Americas 
N e w  York, NY 10036 

242~u(0) ,  233~(0) 

Toshiba Corporation 
1-6 Uch i s a i  wa icho , 1-Chome 
Ch iyoda-Ku, Tokyo, Japan 

234u(o) 

Un ive rs i t y  o f  Tokyo 
Azabu, M i  nato-Ku 
Tokyo, Japan 

402 

403 

404 

405 

I n s t i t u t e  for Atomic Sciences i n  
Ag r i cu l tu re  

Keyenbergseweg 6, Wageningen, 
The Nether1 ands 

2QAm( 0) 

N.V. Phil ips-Duphar 
PO Box 2 
Weesp, The Netherlands 

99fc (0) 

Reactor Centrun Neder land 
Pet ten  N.H. 
The Net her 1 ands 

R i  jksinkoopbureau 
55 A Laan van Meerdervoort 
The Hague, The Netherlands 

NORWAY 

406 I n s t i t u t t  for A t o m  Energi 
OECD Halden Reactor Project 
Halden, Norway 

EU(P) 

2 9  
I I 1 3 b 2 0  



407 I n s t i t u t e  f o r  Atomic Energy 
Isotope Laborator ies 

K j e l l e r ,  Norway 

127 xe( E*) 

N- 2007 

SOUTH AFRICA 

408 Tygerberg Hospi ta l  
Nuclear Medicine Department 
Parowvall e l  
Cape Province, South A f r i c a  

127Xe( B*) 

SWEDEN 

409 Centralab 

- 
Radiat ion Physics 
Lasarat tet ,  5221 85 
Cund, Sweden 

127Xe( B*) 

410 Un ive rs i t y  o f  Upptala 
Uppsal a, Sweden 

25*Cf(O), Tgs(0) 

SW ITZERIANO 

411 Basel Un ive rs i t a t  
4000 Basel 
Sui t z e r  1 and 

Tgs( 0) , 232Th(O) 

412 Eidg. I n s t i t u t  f u r  Reaktorforschung 
Wurenlingen, Switzer land 

*'%m(o), 23O~h(0), 2 3 4 ~ ( 0 )  

413 

414 

415 

Un ive rs i t y  o f  Fr ibourg 
1700 Fribourg, Switzerland 

Mert and B e n t e l l i  AG 
Bump1 i zs t rasse  91 
3018 Bern, S w i t t e r l  and 

~ H ( o )  

Radium Chemie 
A. Z e l l e r  and Company 
9053 Teufen/Ar 
Switzerland 

~ H ( o ) ,  MCP(O), 147m(0) 

TAIWAN 

416 United P a c i f i c  Semiconductor Corporation 
1, San-Chin S t r e e t  
Su-Lin Cheng, Talpei, Hsien, Taiwan 

85Kr(0) 

7 

YUGOSLAV I A 

417 I n s t i t u t  Ruder Boskovic 
B i j en i cka  Cesta 54 
Zagreb, Yugos 1 av i  a 

37Ar (0) 

30 
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3. ALPHABETICAL LIST O f  ISOTOPES 
CROSS-REFERENCED TO CUSTOMER NUMBERS 

DOMESTIC 

Actinium 227 (Ac) 

223, 257 

Aluminum 28 ( A l )  

53 

Americium (Am) 

222 

Americium 241 (Am) 

5, 8, 21, 47, 64, 80, 95, 130, 140, 
149, 151, 159, 223, 254, 257, 258, 259, 
297, 323 

Americium 243 (Am) 

52, 9, 157, 223, 238, 257 

Argon 37 (Ar)  

159 

Astat ine 211 ( A t )  

81, 258 

Barium 133 (Ea) 

324 

Barium 139 (Ea) 

53 

Berkel iun 249 (Bk) 

a, 256, 257, s a  
Bromine 77 (Br)  

18, 73, 74, 272, 276, 315 

Bromine 80 (Br)  

53 

Bromine 82 (Br) 

53 

Cadmium 109 (Cd) 

5, 95, 140 

Californium 249 (Cf)  

8, 52, 256, 257, 258 

Californium 250 (Cf)  

256 

Californium 252 ( C f )  

8, 18, 50, 51, 52, 54, 92, 95, 106, 
107, 130, 136, 158, 159, 192, 223, 228, 
238, 252, 258, 262, 273, 284, 304, 313, 
317, 323 

Cerium 144 (Ce) 

140 

Cerium 144 + Praseodymium (CePr) 

323 

Cesium 134 (Cs) 

159, 323 

Cesium 137 (Cs) 

8, 15, 80, 88, 94, 95, 127, 140, 150, 
159, 170, 196, 223, 258, 323 

Chlorine 38 (Cl) 

53 

Cobalt 57 (Co) 

323 

Cobalt 60 (Co) 

8 ,  159, 220, 323 

Curium (Cm) 

223 

Curium 243 (Cm) 

8, 109, 258 

Curium 244 (Cm) 

52, 54, 142, 237, 238, 257 

Curium 245 (Cm) 

257 

3 1  



Curium 248 (Cm) 

298 

Cyclotron Service I r rad ia t ions  (CSI) 

5, 13, 23, 88, 95, 110, 111, 133, 140, 
152, 159, 167, 202, 223, 224, 245, 261, 
323 

Depleted Uranium (DU) 

1, 8, 12, 25, 54, 62, 137, 148, 176, 
181, 183, 191, 220, 224, 229, 231, 232, 
233, 253, 258, 323 

Deu t e r  i urn Ox i de (020) 

54 

Dysprosium 165 (Dy) 

53 

Einsteiniun 253 (Es) 

8 

Encapsulation (Cap) 

8, 47, 52, 54, 64, 80, 130, 140, 149, 
151, 223, 258 

Enriched Uranium (EU) 

53, 58, 59, 77, 220. 224, 227, 314 

Europium 152+154 (Eu) 

140 

Fluorine 18 (F) 

113, 279 

Gadolinium 153 (Gd) 

5, 80, 115, 140, 224 

Hafnium 181 (Hf) 

22 

Holmium 166 (Ho) 

53 

Iodine 123 (I) 

279 

Iodine 129 (I) 

5 ,  95, 140, 253, 325 

I I 1 3 0 2 3  
32 

Iodine 131 ( I )  

124, 125, 223, 258 

Ir idium 192 ( I r )  

9, 65, 80, 89, 201, 211, 223, 224 

I ron  52 (Fe) 

184, 259 

Krypton 85 (Kr) 

2, 4, 11, 20, 33, 37, 38, 39, 61, 67, 
69, 72, 75, 85, 86, 87, 90, 96, 105, 
116, 122, 123, 128, 132, 138, 140, 153, 
159, 166, 172, 173, 174, 188, 195, 197, 
198. 209, 213. 214. 218. 219. 221, 223, 
249, 318; 319; 320; 321; 326- 

Magneslun 28 (Rg) 

23, 31, 35, 44, 177, 179, 206, 217, 
234, 263, 266, 273, 279, 283, 287 

Manganese 54 (Mn) 

323 

Manganese 56 (Mn) 

53 

Mercury 203 (Hg) 

323 

Hiscel l  aneous Canpound Preparations (MCP) 

13, 15, E ,  80, 113, 127, 140, 150, 
159, 170, 196, 212, 223, 224, 225, 241, 
257, 259, 273, 285, 294, 299 

Molybdenum 99 (Mo) 

53 

Natural Uranium (NU) 

175, 280, 323 

Neodymium 147 (Nd) 

40, 53, 159 

Neodynium 149 (Nd) 

159 

Neptunium (Np) 

8 

Neptunium 237 (Np) 

8, 91, 159, 167, 188, 223, 238, 323 



Neptunium 239 (Np) 

32 3 

Niobium 92 (Nb) 

257 

Niobium 95 (Nb) 

8, 52, 127, 159, 223 

ormiun 191 (Os) 

27 

Palladium 109 (Pd) 

53 

Phosphorus 33 (P) 

88, 140 

Plutonium (Pu) 

8, 223, 254, 258, 323 

Plutonium 236 (Pu) 

29, 52, 95, 224, 236, 237, 238, 258, 292 

Plutonium 238 (Pu) 

7, 54, 70, 130, 159, 183, 189, 237, 
254, 258, 259, 323 

Plutonium 239 (Po) 

52, 68, 70, 71, 159, 175, 189, 223, 
268, 297, 323 

Plutonium 240 (Pu) 

a, 159, 237, 258, 323 

P l u t o n i m  241 (Pu) 

8, 52, 68, 136, 159, 241 

Plutonium 242 (Pu) 

8, 54, 135, 159, 223, 224, 235, 259 

Plutonium 244 (Po) 

143, 159, 224, 237, 291 

Polonium 210 (Po) 

126 

Potassium 43 ( K )  

27, 112, 117, 246, 265, 274, 300 

Pranethium 147 (Pm) 

14, 127, 140, 226, 266, 297 

Protactinium 231 (Pa) 

53, 223 

R aOEF 

159, 297 

Reactor Service I r r a d i a t i o n s  (RSI) 

6, 8, 19, 41, 53, 60, 66, 71, 78, 139, 
159, 168, 177, 185, 207, 240, 261, 270, 
282 

Rhenium 186 (Re) 

40 

Rhenium 188 (Re) 

40 

Rubidium 81 (Rb) 

3, 27, 30, 141, 269 

Ruthenium 103 (Ru) 

8, 18, 79, 140, 310, 311, 324, 325 

Ruthenium 106 (Ru) 

5,  26, 54, 88, 95, 159, 178, 237 

Samarium 151 (Sm) 

202 

Sodium 24 (Na) 

53 

Spec i a1 Ser v l  ces (SS ) 

4, 10, 13, 14, 29, 52, 54, 68, 82, 95, 
109, 111, 115, 136, 140, 142, 147, 152, 
178, 202, 223, 224, 236, 237, 256, 258, 
259, 294, 323 

Strontium 82 ( S r )  

113, 255, 256 

Strontium 85 (Sr) 

113, 255, 256 

Strontium 89 (Sr) 

16, 32, 48, 155, 184, 263, 295 

1 I 1 3 b 2 4  
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Uranium 238 (U) Strontium 90 (Sr) 

a, 75, ea, 95, 101, 140, 159, 212, 225, 
226, 297, 323 

Tantalum 182 (Ta) 

53, 182 

Target Preparations, Radioisotope (Tgs) 

8, 45, 46, 68, 71, 80, 91, 100, 103, 
136, 151, 154, 156, 159, 175, 186, 188, 
223, 257, 258, 267, 268, 322, 323 

Technetiwn 99 (Tc) 

8, 18, 56, 57, 77, 88, 118, 140, 145, 
152, 159, 162, 206, 223, 225, 264 

Thorium (Th) 

54, 234 

Thorium 229 (Th) 

29, 52, 82, 142, 223, 236 

Thorium 2% (Th) 

8, 28, 49, 63, 95, 159, 177, 223, 257, 
258, 290 

Thorium 232 (Th) 

257, 258, 323 

Thulium 170 (Tm) 

159 

Tungsten 178 ( W )  

27, 140 

Uranium 232 (U) 

223 

Uranium 233 (U) 

52, 54, 223, 224, 235, 268, 275, 323 

Uranium 234 (U) 

68, 179, 223, 235, 258 

Uranium 235 (U)  

52, 91, 103, 175, 186, 188, 223, 257, 
258, 290, 322, 323 

24, 46, 68, 91, 93, 99, 175, 179, 188, 
221, 223, 252, 257, 258, 267, 323 

Withdrawn Radioisotopes (RW) 

111, 140, 202, 223 

Xenon 123 (Xe) 

305 

Xenon 127 (Xe) 

34, 42, 98, 111, 115, 120, 127, 135, 
140, 144, 145, 146, 180, 243, 244, 246, 
251, 255, 271, 288, 289, 293, 294, 301, 
305, 306 

Xenon 133 (Xe) 

17, 26, 43, 46, 52, 84, 97, 119, 121, 
129, 136, 140, 160, 161, 163, 164, 165, 
171, 187, 199, 200, 203, 204, 205, 208, 
223, 250, 259, 260, 277, 278, 289, 291, 
294, 295, 299, #)3, 307, 249, 316, 323 

Zirconium 95 (Zr) 

52, 54, 79, 95, 140, 159, 169, 223, 
237, 242, 258 

hericium 241 (Am) 

361, 369 

Americium 243 ( A m )  

335, 337, 349, 369, 376, 396, 402 

Argon 37 (Ar) 

Berkelium 249 (Bk) 

392 

Californium 252 (Cf) 

343, 379, 394, 410 

Cesium 137 (Cs) 

339 

Curium 244 (Cm) 
Uranium 236 (U) 

52, 223, 235 
327, 388, 396, 412 

34 



Curium 248 (Cm) 

337 

Cyclotron Service Irradiations (CSI) 

388 

Ex apsu 1 at i on ( Cap) 

327, 335, 361, 362, 365, 367, 369, 376, 
388, 396 

Enriched-Uranium (EU) 

406 

Gadolinium 153 (Gd) 

356, 360, 388 

Hydrogen 3 (H) 

415 

Iodine 129 (I) 

347, 354, 381, 382, 388, 389, 393, 414, 

347, 365 

Iridium 192 (Ir) 

336 

Krypton 85 (Kr) 

336, 364, 388, 390, 391, 396, 416 

Magnesium 28 (Mg) 

333, 358, 359 

Miscellaneous Canpound Preparations (MCP) 

339, 387, 388, 415 

Neptunium 237 (Np) 

332, 335, 362, 365, 367, 372, sa, 413 
Plutonium 238 (Pu) 

361 

Plutonium 239 (Pu) 

331, 335, 372 

Plutonium 240 (Pu) 

331, 335 

Plutonium 241 (Pu) 

331, 335 

Plutonium 242 (Pu) 

329, 331, 334, 335, 338, '342, 361, 373, 
395, 399 

Plutonium 244 (Pu) 

331, 335, 378 

Promethium 147 (Pm) 

377, 388, 415 

Protactinium 231 (Pa) 

327 

Ruthenium 106 (Ru) 

388 

Sanarlm 151 (Sm) 

372, 388 

Special Services (SS) 

356, 360, 363 

Strontium 82 (Sr) 

383 

Strontium 83 (Sr) 

383 

Strontium 89 (Sr) 

330, 355, 388 

Target Preparati ms, Radioisotope (Tgs) 

331, 332, 335, 369, 370, 372, 378, 379, 
380, 388, 394, 410, 411, 413 

Technetium 99 (Tc) 

347, 388, 403 

Thorium 229 (Th) 

363 

Thorium 230 (Th) 

342, 350, 367, 371, 404, 412 

Thorium 232 (Th) 

372, 411 

Uranium 233 (U) 

331, 398, 399 

35 



Uranium 234 (U) 

342, 371, 400, 301, 412 

Uranium 235 ( U )  

331, 332, 335, 370, 372 

Uranium 236 (U) 

331, 373, 401 

Uranium 238 (U) 

331, 332, 335, 342, 362, 372, 380 

Ytterbium 91 (Y) 

388 

Xenon 127 (Xe) 

327, 333, 345, 348, 351, 353, 357, 368, 
374, 385, 407, 408, 409 

Xenon 133 (Xe) 

340, 346, 348, 352, 354, 368, 397 

Zfrconium 95 (Zr) 

341, 344, 388 

36 



4. GEOGRAPHICAL LOCATION OF RADIOISOTOPE CUSTOMERS 
( identified by customer numbers) 

STATES 

Alabama (AL) 
- 

241, 250, 283 

Arizona ( A Z )  

6, 85, 122, 132, 251 

Arkansas ( A R )  

252 

California (CA) 

13, 23, 28, 40, 45, 61, 60, 72, 79, 06, 
89, 90, 91, 92, 95, 96, 108, 116, 118, 
123, 128, 131, 138, 161, 164, 165, 171, 

239, 242, 244, 247, 253, 254, 255, 256, 
257, 259, 260, 284, 285, 301, 302, 311, 
312, 326 

175, 176, 182, 190, 191, 195, 196, 197, 
198, 203, 205, 209, 210, 218, 219, 230, 

Colorado (CO) 

30, 31, 82, 100, 119, 153, 163, 183, 228 

Connect i cut (CT) 

192, 265, 324, 325 

District o f  Columbia ( D C )  

17, 57, 73, 74, 136 

Florida ( F L )  

63, 70, 133, 157, 266, 303 

Georgia (GA) 

75, 267 

Hawaii ( H I )  

160 

Idaho ( I D )  

2, 5, 42, 54, 60 

Ill inois ( I L )  

7, 8, 10, 35, 43, 66, 110, 121, 139, 
146, 147, 184, 208, 235, 261, 262, 263, 
268, 269, 270, 304 

Ind iana  ( I N )  

41, 120, 166 

Iowa ( I A )  

27, 93, 271 

Kansas (KS) 

27 2 

Kentucky (KY) 

273 

Louislana (LA) 

65, 201, 204, 217 

Maryland (Kl) 

1, 98, 135, 212, 229, 233, 234, 243, 246 

Massachusetts (MA) 

18, 29, 81, 104, 113, 114, 140, 148, 
172, 200, 202, 211, 231, 249, 305 

Michigan (MI) 

53, 83, 102, 105 

Hinnesota (MN) 

115, 126, 127 

Mississippi (MS) 

274 

Missouri (MO) 

16, 97, 111, 275, 315, 316, 317, 321 

Nebraska ( N B )  

38 

N e w  Jersey (NJ) 

3, 15, 26, 36, 39, 44, 56, 58, 62, 76, 
94, 167, 168, 170, 174, 185, 186, 232 

1 I 1 3 6 2 8  37 



Nen Mexico (NM) 

51, 109, 188, 189, 258, 276 

N e w  York ( N Y )  

4, 20, 21, 32, 33, 37, 46, 49, 71, 78, 
99, 103, 134, 141, 142, 143, 149, 177, 
193, 194, 199, 206, 207, 215, 225, 226, 
236, 281, 282, 306, 307 

North Carolina (NC) 

19, 48, 50, 107, 144, 145, 178, 245, 308 

Ohio (OH) 

12, 14, 25, 77, 88, 130, 137, 154, 155, 
156, 169, 173, 179, 264 

Oklahoma (OK) 

34 

Oregar (OR)  

158, 277 

Pennsylvania (PA) 

9, ll, 22, 24, 52, 87, 106, 124, 125, 
150, 162, 248, 278, 279, 280, 318, 319, 
320, 322 

Puerto Rico (PR) 

21 6 

Rhode Is land  (RI) 

227 

South Carolina (SC)  

55, 180 

Tennessee (TN) 

152, 221, 222, 223, 224, 286, 287, 299, 
309 

Texas (TX) 

47, 64, 80, 129, 151, 213, 214, 240, 
288, 289, 290, 298, 313 

Utah (UT) 

101, 291, 292 

Vi rg in ia  ( V A )  

67, 69, 238, 293, 294 

Washington (WA) 

59, 84, 159, 181, 187, 220, 237, 295, 
297, 310, 314, 323 

Wisconsin (WI) 

112, 117, 2%, 300 

FORE I GN 

Austral i a 

327, 328, 329, 330 

Austr ia  

331 

Belgium 

332, 333, 334, 335, 336, 337 

Brazi 1 

ua 
Canada 

339, 340, 341, 342, 343, 344, 3 4 5 ,  346, 
347, 348, 349, 350, 351, 352, 353, 354, 
356 

Denmark 

356, 357, 358, 359 

France 

360, 361, 362, 363, 364, 

Germany, Federal Republic o f  

365, 366, 367, 368, 39, 370, 371, 372, 
373, 374, 375, 376, 377, 378, 379 

Great B r i t a i n  

380, 381, 382, 383, 384, 385, 386, 387, 
388, 389 

Hong Kong 

390, 391 

Ind ia  

392 

38 



Israel 

39 3 

I t a l y  

394, 395 

Japan 

396, 397, 398, 399, 400, 401 

Nether lands 

402, 403, 404, 405, 

Norway 

406, 407 

South A f r i c a  

400 

Sweden 

409, 410 

Swf tzerl and 

411, 412, 413, 414, 415 

Taiwan 

416 

Yugos 1 avi  a 

41 7 
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STABLE ISOTOPE CUSTOMER L I S T  AND SUMNARY 
OF SHIPMENTS - FY 1979 

W. C. Davis 

INTRODUCTION 

T h i s  c o m p i l a t i o n  i s  p u b l i s h e d  as an a i d  t o  t h o s e  concerned w i t h  t h e  

s e p a r a t i o n  and s a l e  of s t a b l e  i s o t o p e s .  The i n f o r m a t i o n  i s  d i v i d e d  i n t o  

f o u r  s e c t i o n s :  

1. a l p h a b e t i c a l  l i s t  of domest ic  and f o r e i g n  cus tomers ,  showing t h e  

s t a b l e  i s o t o p e s  purchased d u r i n g  t h e  f i s c a l  y e a r ;  

2. a l p h a b e t i c a l  l i s t  of i s o t o p e s ,  c r o s s - r e f e r e n c e d  t o  customer numbers 

and d i v i d e d  i n t o  domest ic  and f o r e i g n  c a t e g o r i e s ;  

3. a l p h a b e t i c a l  l i s t  of s t a t e s  and c o u n t r i e s ,  c r o s s - r e f e r e n c e d  t o  

customer numbers and i n d i c a t i n g  g e o g r a p h i c a l  c o n c e n t r a t i o n s  of 

i s o t o p e  u s e r s ;  and 

4 .  t a b u l a t i o n  of t h e  sh ipments ,  q u a n t i t i e s ,  and d o l l a r s  f o r  domest ic ,  

f o r e i g n ,  and p r o j e c t  c a t e g o r i e s  f o r  each  i s o t o p e .  

Other  r e p o r t s  p u b l i s h e d  i n  t h i s  s e r i e s  are: 

ORNL/TM- 19 2 8 
ORNL JTM- 2 0 3 8 
ORNL / TM- 2 40 1 
ORNL / TM- 2 7 4 7 
ORNL/TM-3146 
ORNL / TM- 3 5 4 3 

ORNL /TM- 3 9 87 
ORNL/TM-5089 
O W  /TM-5 85 3 
ORNL/TM- 6 24 1 
ORNL/TM-6710 

W e  wish t o  thank  S. E.  C u r t i s  of  t h e  Bus iness  Systems Department of  

t h e  ORGDP Computing Technology Center  f o r  h i s  a s s i s t a n c e  i n  developing 

t h e  t a b u l a t i o n s .  
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10'Aa. 'O*Au. t * * E r .  1'0Er. *Ll. 
**SI. 2.51. J O S I .  SS. T a s  

I f 4  P o r t l a n d  Genera l  E l o c t r l c  Company 
621 S.Y. A l d a r  Stremt 
P o r t  land .  Oreaon 97205 

'Ll 

1C5 P r i n c e t o n  J n i u e r i l  t j  
J a m e s  F o r r c s t a l  C M J U ~  
P r i n c e t o n .  Ne- . ~ e r s d v  Od540 

? * B r .  O I S r .  "<e.  * L i s  ' i l .  l o * P d .  
Ta a 

106 P u b l i c  S e r v l c e  L i e c t r l c  b a s  Co. I P a L . i )  
80 Park  P l a c e  
Neuard. New Jormev 07101 

'L I 

107 P u r d u e  U n l v e r s l t v  
Pharmacy Annex 
L a f a v c t t e .  I n d i a n a  47~07 

'VI. ro.Ha 

108 R e a c t o r  E ~ ~ a r l m e n t a .  lnc. 
963 T e r m i n a l  d a y  
San C a r l o s ,  i a l  l f o r n l a  SI070 

* I K ,  Z**Pb. 'O'Pb. a*Sr 

109 R o c h e s t e r .  l h l u e r s i t u  o f  
575 Elmuood Avenue 
R o c h e s t e r .  N e w  l o r *  1+627 

11.Cd. S V F e .  a * * H l r  z**Pb. J'S. Tam 

110 Rockwell I n t e r n a t l o n a l  
A t o m i c s  l n t a r n r t ~ c n a l  S l v i s l o n  
Rochw F l a t s  P l a n t  
P. 0. Box 4€4 
Golden, C o l o r a d o  U0401 

aI1Cd. S'Fa.  z o * p b .  7'Sa 

111 R u t o a r s ,  The S t a t e  J n l u e r s l t w  
Neu B r u n s u l c h .  lieu J e r a e u  Od903 

112 S e n d l a  Corooratlon 
P o s t  crr ice  BOX 5800 

*LI, 7 ~ 1  

Albuaueraue. Ne81 I l e x l c o  87115 

113 S l n a e r  C 0 m a n i  
70 N e w  D u t c h  Lane 
f a l r f l e l d .  N e w  Jersrnu 07006 

1**Hq.  ~ O ~ H a .  z**Ha 

114 S o u t h  C a r c l l n e  E l * c t r l c  a n d  Gas Cornpanu 
P. 0 .  Box 764 
Columbl.. S o u t h  C a r a l l n a  29278 

' L I  

115 South C a r o l l n a .  U n l v a r m t t u  of 
Columbia.  South  C a r o l l n a  29208 

I I 'Cd. ' **Ha. 'O'Pb. ? 7 S e  

116 S o u t h e r n  C a l l f o r n l a ,  U n l v e r m l t y  of 
U n l v e r s l t u  P a r k  
Loa Anaoles. C a l l f o r n l a  90007 

*L I .  ~ L I  
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1 2 )  T e l s d v n e  I s o t o D e ¶  
123 J o o d l a n a  Avenue 
d a s t r o o d .  her J e r s e y  5 7 6 7 5  

ZO*ob. .?ab 

126 T u a s  A a n d  I4 R o a u r c h  F o u n d o t l o n  
P. J. Box H 
C o l l o a o  S t  a t  Ion .  t e a a s  77843 

SoCr. 'JCr 

127 Toxas. U n l u a r s i t U  O r  
A u s t i n ,  Tolss 78712 

Tas .  * z Z r  

125 u. S. 4tom1: E n a r m  Commlsslon 
R l c h l a n d  O c * r a t l o n s  o f f i e 0  
P. J.  Boa 560 
Rlehland .  U a s h l n a t o n  D. C. 99352 

7 *sa 

123 J. 5. Enarau  ?es .a r ih  and Doveiopmont A o m l n l l t r d l  
Pure  h a s l n  p O f  I I c e  
4900  Forb., Avenue 
P I  t t s b u r q  h. Psnns u l  van La 13.213 

130 U.S. S o r w l c a s .  Inc .  
19 O x  B o w  Lane 
S u m m l t .  Nor Jorsou 07901 

1 3 1  Unlon C a r b l d o  C c r v o r a t l o n  
T a r r u t o w n  T o e n n l c a l  C o n t s r  

T a r r y t o r n .  Nor York 10591 

L Q ' A a  

Por t  a f f l c .  BO. 65 

134 Uni t o d  S t  a t a s  Daoor 1 m . n  t of A a r l c u l  t u r a  
Resoarch & r u l e 0  
P .  0.  Box 53326 
ww O r l o a n s .  L o u l a i a n a  70150 

S l C r ,  S - C r .  *sCu. s*Fo. *7Zn. 
'oZn 

135 U n i t a d  S t a t e s  C.oIoalca1 SUruOU 
F 1 n a n c  1 a I  nena  aemon t 
N a t l o n a l  C o n t o r ,  Room 1447-A 
12201 sunrise  J a l l o u  D r l u e  
Roston. V l r a l n l a  22092 

135 U n l t e d  S t a t e s  U a t l o n a l  A e r o n a u t l c s  and SDaCa A d . .  
Amas Rmsearcn i e n t a r  
I lo lCot t  F i e l d .  C a l l f e r n l a  94035 

137 U n i t e d  S t a t a s  N a w n  
Nat lonaL Naval  h e d l c a l  C a n t o r  
h t h o s d a .  n a r u l o n d  20014 

S7Fo 
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1 7 3  

1 4 )  

1 4 1  

"Fa 

l l n l t c d  T a c h n o l o a l a s  C o r o o r a t l o n  
SI 1 v e r  L e n s  
East  H a r t f o r d .  C o n ~ e c t i c u t  04100  

'*Hr. a l B r  

Vnl v e r  s l t w  o r  C o n n a c t l c u t  
H c q l t h  C e n t a r  
F a r n l n a t o n .  C c n n e c t  l c u t  OS'I22 

l O * C d ,  I I I E j ,  I ¶ l E u  

142 J n i v a r . l t v  01 i o u m l l  
L o r a l l .  M a s s a c h u s a t t s  01854 

* L I  

143 U n l v e r s l t v  of War F r l a a n a  
L a k e r  r o n t  
N e w  ? ? l e a n s ,  L o u l s l a n a  70122  

6 'Zn 

145 U t a h .  O n l v a r s l t u  of 
P u r c h a s l n a  D m o a r t w n t  
S a l t  L a k e  C i t v .  U t a h  8 4 1 1 2  

I l * S n  

145  v.  I I .  Iad lea l  C e n t e r  
A t t n  Y.r*bOW* 

S e n  D l s a o .  : r l l f o r n l a  9 2 1 6 1  

.Ca 

3350 L a  J O l l a  V I I l O 9 8  

1 4 7  V a n d s r b l l t  d n l v a r s l t w  
B u s l n e s s  U a n a a a r s  C f f l c a  
N r h v l l I a .  T a n n e a a a a  37203 

'*Br. I l O C d  

14¶ Vu-lor.  I f f i o r o o r a t e d  
4126 L l n d e n  i rvenum 
S U I  t e  102 
D a u t o n .  O h l o  45452 

1 . a ~ ~ .  zo?Ha.  zorm 

143 V l r q l n l a  E l a c t r l c  a n d  P o r a r  C o a p a n v  
P. 3. Boa l l i 4  
Richmond. V i r a l n l a  23209 

'LI 

152 r i a l t a r  S. V a n l n a  
d l * l  M a a d o r  Hoad * l o 4  
Dal l a s .  T e r a s  75231 

1.8, * a C u .  7 L 1 ,  l : * S n  

153 U a s h l n a t o n .  U n l v a r a l t u  O C  
* O O  A d m l n l s t r a t l o n  a u l l d l n a  
S e a t t l a ,  b a a h l n a t o n  98105 

* o c a .  I * * E r .  9iK. * L I S  a*Ma. Zsrla. 
a * H g ,  ZOSFb. z*SL. SJ 

155 U a a t  U l r a l n l a  U n l v a r a l t u  
A d r l n l a t  r a t  ( o n  B u l l  d l n a  
M o r a a n t o d n .  J a i t  V l r a l n l a  2b50b 

'Fa 

156 U e a t I n c l h o u s a  E l m c t r l c  C o r p o r a t l o n  
Bett l a  Atoalc  Power Laboratoru 
? s , t  C l f l c e  dol 7 3  
. 4s t  M l f f l i n .  P e n n a u l v l n i a  15122 

1 . 1 ~ ~ .  Ip*nr. 1 7 7 ~ 1  

157 w s t l n a n o u s e  E l a c t r l c  i o r p o r a t l o n  
R a s a a r c h  a n d  D a v a l o o r a n t  C e n t a r  
B e u l a h  Road. C h u r c h l l l  Borough 
PI t t s b u r a h .  P a n n r u  I wan1 15235 

*OZr.  * I Z r  

116 U o a t l n o h o u s a  E l e c t r l s  C o r w r a t l o n  
A t o m  I e P o  war D I v I s I o n  a 
P. 0. BOK 355 
P I  t t s b u r a h .  P a n n a u l v a n l a  15230 

'Ll 

159 U o s t l n a h o u r a  H a n f o r d  Co.oanv 
P. 0. Box 1970 
R i c h l a n d .  U a a h l n a t o n  99352 

.Ll. 1 9 s  

160 u l s c o n s l n .  U n l v a r a l t u  o f  
750 U n l u a r i l t u  A v e n u e  
Ma41son. Y i w o n a l n  53706 

*OCr.  '*Fa. S'Fa. *LI. .*Mo 

161 Y l s c o n a l n .  U n l v e r s l t y  o f ,  M l l r a u l u e  
2150 N o r t h  P r o s o a c t  h v e n u a  
MI l r a u k e a .  u l  sconsi  n 53202 

"q0 

162 Y a l e  U n l v e r a i t y  
20 Aahrun S t r a a t  
Nor Haven. C o n n a c t l c u t  06520 

*'Ca. 11*Cd, I 1 3 C d .  I'sGd. "*Gd. 
*sM9 
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d .  F U d E I i N  

.1 r \ ; E Y T I \  1 

1 5 3  r a m i s i a n  \3;1onal de E n e r u l a  Atomlca 
G c r c r c l a  j e  ~ n e r a l a  
A v ~ I .  d e l  L l b e r t a d r r  3220 
9 u e T o s  A ! - - $ .  R r a e n t l n a  

"Sa 

4 u ST 9 A L i  a 

164 A u s ? r a l l r n  A tomlc  F n r r a v  C o m r l n s l o n  
Lucas ' I e i a h t s  
S vdne w , Au s t  r 1 1  I a 

173 U n l v e r n i t r  o f  A o a l a l d e  
Adelaide. S o u t n  A u s t r a l  l a  5001 

l * l C e .  I ' L i r v .  l * ' E r .  ~ " E U .  1ISGd. 
*1k, x J * L a .  I r * L u .  l ' * h a .  I**bm. 
" 1 Y b  

174 d o s t a r n  A u s t r a l I a n  l n n t  l t u t e  of l a c h n o l o u u  
Hauman Road 
B m n t l a u  South  6102 
Y e n t a r n  A u s t r a l  l a  

I'oNd. 1 * 7 S m  

145 C a n ~ c r r a  Co.amunltu H o i ~ l t a l  
C a b o r r a  C l t u  
A u s t r a l I a n  C a p l t a l  T e r r l t o r u  26F1. A u n t r i l  la 

*sMo. **No. SS. I * ' U  

1 7 5  I n t o r n a t l o n a l  A tomlc  Enarau Aaoncu 
K a a r n t n a r r l n a  11-13 
A-I010 Wlmna. A u n t r l a  

I"Eu. "JLd. **no. ?as 

BANGLADESH 

176 A t o m l c  Enorau C o n t r a  
P. 0. BOL No. 164 
Ramna. Dacca 
Ban a I a d a s  h 

*%a. "Cr .  5 * C r ,  5.F.. .'KO "Ma. 
.*SI, * * T I r  * a l l  

BELGIU'4 
157 Comaonweal t h  Sclen* ! : l c  a n d  Ind.  Fcs. O r l a n l r a t l c n  

177 C e n t r e  d 'E tuaa a. I ' i n e r g l e  N u c l e a l r e  C l v l a l o n  0 :  h p ~ l l e d  s h u s l c ¶  
U n l v e r s l t u  Grounds. C l t u  Road. C h l D W n d a l *  N. 

163  Embassy sf . A u s t r a l l a  
1601 M a n s a c n u s a t t s  Awonuar N.b. 
U u h l n a t o n .  U.C. 20036 

8 "Gd 

170 Tasmania. U n i w a r s l t u  of 
Hobar t .  Tmsmanla. A u s t r a l l a  

" C i  

171 Tho P l l n d a r n  U n l v e r s l t u  of South A u s t r a l l a  
School or O h d s l c a l  Sclanccs  
B e d f o r d  Park .  South  A u s t r a l l a  5P42  

.LI 

172 The U n l w e r s l t u  of Sudnau 
O f f  F l r h c r  Road 
Sydney. '4.S.b.. 2006 .  A u s t r a l l o  

'Wr .  YJCr. 5'Fo 

144 Avanua P l a s k u  
B r u s s e l s  4 .  B e l a l u n  

Tan 

178 European A t o a l c  Energy Commlsslon 
C e n t r a l  Buraau f o r  Nuc lear  n o a s u n m o n t s  
Gaol. B a l a l w  

I S l G d .  l S . G d .  I O n P b .  IoSPd.  SS 

179 IRE. I n n t  l t u t  N a t i o n a l  0.9 Radloa lamants  
Awonua Euaono P lanru .  144 
1040 B r u i n l n .  Bo la lum 

' * B r .  n ' B r .  **Ca. 1IaCd 

180 Kato l lmkm U n l v o r r i t a l t  Lauwan 
M p a r t n n t  Yatuurkunde 
I n i t i  t u u t  VOOr Kern-on S t r a l l n a s f r s I k a  
C . l a i t l j n o n l a a n  200 D 
It3030 Hovor lce .  B e l a l u m  

17.L~.  "*Lu.  S Z S c .  I z * T e  

181 Lab woor K a r n f v s l c a  
P r o a f t u l n n t r a a t  8 6  
9000 Ghont 
B e l a l u m  

l o * R u  

182 L laaa,  Unlwarslte do 
2 r u e  A r a n d  S t o v a r t  
Lleaa,  Bola lum 

*'MO 

I I i 3 b 4 4  
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149 U n l v r r s l t e  le L o u v a l n  
I n s t l t u t  d e  Yhvs laue C o r D u a c u l a l r e  
C h e n l n  du C r c l o t r o m .  2 
E-I  34 3 L o u v a  i n- l a - ' J e u v e  
9 9 1  o l  urn 

* L I .  I l * S n .  Tas 

BRA2 I L 

186 t i o s o l t a l  d i s  C l l n l c a s  d a  F a c u l d a d e  
d a  I e d l c l n a  ua U n l v e r s l d a d e  d e  Sao P a u l 0  
S s o  P a u l o .  d r a r l l  

1rc1.  ' V I .  **no. *.no. I ~ ~ N O .  1 ~ s .  
'US. **Zn. *-Zn.  * @ Z n  

ZAYADA 

:37 Z r 3 v l n c : a l  :."car W O % D I  t a l s  Board  
C r a s s  3 a n e e r  I n r t l t u t a  
A t t n  k c o u n t l n a  D e o a r t m e n t  
1 1 5 6 3  U n L * s r s l t u  A v e n u e  
E d e o n f o n .  A l o e r t a .  C a n a d a  T6G 1 1 2  

1 9 2 S n  

188  A i b e r f a .  ' J n l v e r s l t v  of 
E d m o n t o n .  4 i u e r t a .  C a n a d a  

a lEr .  *rRb 

183 A t o m l c  E n a r a d  of C a n e d a  L l m l t e d  
P. 0. Box €10') 
P o s t a l  S t a t i o n  J 
O t t a u a .  7anaaa 

* * C a .  5 O C r .  L * * H q .  *'HI. SS. 2 o l l l .  
2 0 5 ~ 1  

191 Atomlc Enera" of C a n a d a  LI.1t.d 
Y h l t e a h e l l  . d u e l e a r  R e r a a r c h  E a t a b l  I a h a e n t  
P l n a u a .  ' l a n l t o b a .  C a n a d a  

I OB 

192 B r l t l s h  Columbia. U n l v e r a l t u  o f  
U a n c o u r e r  8, B.C.. C a n a d a  

* O B .  & l a .  1 i o c d  

197  

194 

195 

196 

197  

i 53 

199 

2 00 

2 0 1  

2 or 

C o n l n c c  L l m l t e d  
E i D l o r a t i c n  r l e ¶ e a r . c n  L a b c r a t o r u  
I486 E a s t  P e n d a r  
U a n c c u v m r .  B r l t l s h  i o l u n o l a  
C a n a d a  V5L 1Ud 

* L I .  7 ~ 1  

Gaologtcal  S u r u e u  o t  C a n a d a  
O t t a r a  4 ,  O n t a r l o .  C a n a d a  

* O K ,  * l K .  Z0.P. 

H e a l t h  S c l e n c e s  C a n t r e  
791 Nctre Ueme A v e n u e  
Y l n n i p e ~ .  H a n l  t o b a .  C a n a d a  R3E OC1 

12.T. 

Heal  t h  a n a  d e l  f a r e  Z a n a d a  
H e a l t h  P r o t a c t l o n  a r a n c h .  R e s e a r c h  C a n t r e  
Ross c l v e n w  T u n n e w ' s  P a s t u r e  
Otto... O n t a r l o .  C a n a d a  

"Cr. * l N I .  'O'Pb.  ?'Sa. l l 7 S n  

M a n i t o b a ,  u n i v a r a r t y  of 
U l n n o # g .  N a n 1  t o b a .  C a n a d a  

l * K +  *sRb 

k n a s t a r  U n l v e r a l t u  t ladlcal C a n t e r  
F o r r u t h e  L v m u e  
H a m l l t o n .  O n t a r l o .  C a n a d a  

' S Z S m  

Manorial U n l v e r s l t u  of N a r f o u n d l a n d  
S t .  J o h n ' s  N a r f o u n d l a n d  
C e n e d a  11Q57 

1sONd.  2 0 * p b l  Zo*Pb,  * ' a b .  l*rSa. 
* * S r  

M e r c h ,  S h a r p  a n d  D n a m e  
C a n s d b  Ll rL t e d  
16711 T r a n s  C a n a d a  H l a h r r u  
K l r k l m d .  O u a b m c .  C a n a d a  

L l ' C d .  l **Ha.  ,.SI 

203 H o n t r a a l .  U n l u a r s l t a  d e  
M o n t  r r a l ,  C m a d a  

.LI. *=no. **no.  * S U O .  loono.  

204 Nat lonal  b a a a r c h  C o u n c  I 1  
R o n t  real  b a d  L a b o r a t o r  1.9 
Otter.. O n t a r l o .  C a n a d a  

http://rle�ear.cn
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2 0 9  

2 0 3  

S a i n t  F r r n c i s  X a v l a r  L l n i v a r s l t y  
A n t l a o n l s h .  k o v a  Scotla. C a n a d a  

* '?D 

S a s k a t c h a r a n .  U n l w e r s l t u  or 
S a s k a t o o n .  a a s k a t c h e u a n .  C a n a d a  

*LI 

S c l n t r o r .  L t d .  
222 S n l b r c r o f t  R o a d  
C o n c o r d .  O n t a r i o .  C a n a d a  

ZO*Pb. Z O r P o ,  Z a a P b ,  Tas 

S o a k a m  O c a a n o a r a o h u  L l m i t o d  
9817 Y o a t  S e a n l c h  R o a d  
S l d n a v .  B r l t l c h  C o l u m b i a  u 
S l d n e w .  B r l t l c h  C o l u m b l a  V8L SS1 
C a n a d a  

S-F., a O Y 1 .  I l m S n .  12*Sn.  **Zn 

2lD Slmon Frasar U n l v o r a i t u  
B w n a b y  2. d. C..  C a n a d a  

1 "re 

211 - o r o n t o .  U n i v e r s l t u  or 
T o r o n t o .  O n t a r l o .  C a n a d a  

' * G o .  * * * P t  

212 U n l w a r s l t y  of h l b o r t a  
E b o n t o n .  A l b o r t a .  C a n a d a  T6GZHl 

I*aNd. I * * %  

DENt44RK 

214 A u h u s .  U n l v o r s l t u  of 
A a r h u s  C. Donmark 

2 1 5  Atomlc E n a r a u  CommlSslOn 
R o a o a r c h  E s t a b l i s h r o n t  171.0 
! a t o p *  D l v l m l o n  
R o a k l l d a .  Danmark 

.*Ca. Zo*Db 

215 D e n m a r k  T a c n n l c a l .  U n l v o r r i t u  of 
L y n a b u .  D e n m a r k  

s+Fa 

F-NCLA ND 

219 C a m b r l d p s  U n l u a r s l t y  
C u b r l d p a .  E n o l  a n d  

ZO-Ha  

220 C a n t r a l  E l c c t r l c l t u  ieneratlna B o a r d  
R o s a a r c h  D i w l s l o n  
Mr La l e y  N u c l e a r  L a b o r .  t or1 as 
Mrkalay.  Glos.. E n a l a n d  

T a r .  *'Zn 

221 D. A .  P i t u n  L l m l t c d  
Josaamu R a d  
U o y b r l d a a .  S u r r a u  
Enaland 

'L I 

2 2 2  D a r b u  L u m I n o 8 c * n t s  L t d .  
L a v v  b e s t  D l w l s l o n  
M l l i m a r s h  L a n a .  B r l m s d o r n  
E n f l m l d .  C l d d x .  EN3 70Y 
E n G I a n d  

* L l  

223 I n s t l t u t a  of G o l o a l e a l  Scloncos 
15 a n d  17 Youna S t r e a t .  K a n a l n a t o n  
L o n d o n  u.8. E n u l a n o  

I - C ~ .  I* .Du .  '-and. -*tu. I-*S~. 
I ? a Y b  

226 M l n l s t r u  o l  A a r l c u l t u r o .  Fishar ias  and F o o d  
F l  m h o r l o a  R a d l o b l o l o a l c a l  L a b o r a t o r u  
H a m i l t o n  Cock. Louoatort ( S u f f o l k )  
E n a  l a n d  

SS. Tam. I . *Y 

227 Nueloar E n t o r o r l a m s  L i m i t a d  
S l a h t h i i l .  I n d u a t r l a l  E a t a t e  
S l a h t t l l l .  E d l n b u r o n  E H l 1  4EY 
E n o l  8 n d  

*LI 
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' ' 4  F .  7 .  -Ad."*. - t d .  
l q 9  F r n c n u r : n  ; t - a c t  
L o n l o n .  Z.7.J.  E n q l a n J  

1 1 -  

3 3: 

231 

S t .  ' 4 a r y . s  . l o s o I t a l  M a d l c a l  S c h o o l  
Norfolk P i .  P a d d l n a t o n  
L o n j o n  UZ It%, E n a l a n d  

**C1 

FINLAND 

2 3 2  Val t l o n  H a n x l n t a b . a s k u ¶  
P. J. Box 13s 
l c l i l n k l  5 5  
F l n i a n d  

*JCu. ? a s .  P Z Z r  

FaANCE 

2-35 

2 34 

235 Hvomre  i c c  
Aumnu. Euaanm F r a v a s l n - t  
19 Brlva. F r a n c .  

1 OB 

235 I n s t t t u t  nax v o n  L a u e - P a u k  L a n a a u t n  
Cadmr 156 
38 G r a n o b l  -Car*. f r a n c .  

L I I C ~ .  I * * E ~ .  736.. * O K  

237 I n a t l t u t  d e  P h u s l a u m  N u e l a a l r e  d *  Luan 
43 B o u l e v a r d  d u  11 N a v a a b r a  1918 
69 V l k l e u r t a n n c .  F r a n c e  

9 - h .  10oUo. - 7 R b .  T q s  

2 3 8  L a b o r a t o l r e  dm C h l m l e  N u c l e a l r c  
U n l v e r a l t a  d e  8 o r a . a ~ ~  
L a H a u t - J l m a a u  
33  C r i a l a n a n .  F r a n c .  

l o * P d ,  l a v d .  I r a p a ,  T O S  

;ERnAYY 

239 A m a r t c a n  H o m c h s t  C o r v o r a t l o n  
F. 0 .  BOI 2500  
S o n e r v l l l e .  N m r  J m r i a v  08876  

S O C r .  sa fe .  l * * H a .  Z * b m .  SS. 
1 **Yb 

2 4 0  Boc hum. P ua r U  n I va r s I t  a t  
463 Bochum, Yast Gmrmanu 

'*Ma 

2 4 1  Bonn.  Unl u r a l  t a t  
N u a a m l l a a  12-14 
55 Bonn. G a r m a n u  

zO*Ha. *.*Ha 

242  Buchlmr a n d  C a m p a n u  
F r a n k f u r t m r  S t r .  234 
Bra u n s c h m a l  a,  S a r m a n u  

.aCa. "Fa. #'*HI. TIS. I 'aYb 

245  Erl a n w n - N u r n  bara. U n l v m r s I t u  
G l u c k s t  r. 
852 E r l a n a m n .  Y a a t  G a r m a n u  

Lo?Aa 

240  G a a a m t h s h a c h u l a  Y u v p a r t a l  
f B 9  - Prol.  Buraar 
G m r a r b a r c h u l  a t  r .  34 

W i t  Carmanu 
D-5600 UUCDmrtaI 2 
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? 4 9  G a s a l l s c h s  I t  F u r  S t r a h l c n -  
J .  I m u e l t  I > r n c h u n a  Munchan 
q o s t  I b a r a : h 4 e l b h e l D  
I n a o l s t a d t b r  L a n d s t a r  1 
3 - 4 1 4 7  N e u h e r b c r j .  F r i C .  d a l t  Germsnn 

*",. * * C a  

2 5 1  Gas.11 , c h a r t  rur S c h r a r i o n r n f o r r c h u n a ,  m>H. 
F I n m z  Abb I * I  u n a .  
O o s t f a c h  541 .  
5-6100 O a r m i t a d t .  
uas t G a r m a  n Y 

**Ca. I S b D v .  ' *Ge.  I @ J N d .  ZO'Pb. 
l * * P t .  I z @ S n .  SS. Tar. * * T I .  ' O T l  

2 5 2  G l a s s e n ,  U n I v a r n I  t a t  
630n t i l e s s e n .  G a r m ~ n u  

' % I .  Tan 

254 H a n n o u a r .  T a s h n l s c h a  H o c h a c u l c  
Hmnovar. Y. G a r m a n v  

7 'Sa 

255 I n s t  I t  u t  d o r  Ua x-Pl a n c k - C a  sa I I s c h a f  t 
F a r a d a w u o a  4-6 
1 B e r l I n  3 3 .  Yast G a r D a n v  

s * N I .  SS 

2 5 5  I n s t  l t u t a  Cur  ~ ~ t e l l f o r s c h u n a - M r t a I l ~ n u ~ l h  
T . c h n l r c h o  J n l u m r s l t a t  B a r I i n  
1 B u r l l n  1 5 .  J o a e h l 8 s t a l a r  S t ? .  31/32 
Gm-man w 

l*IIr .  l*JIr .  * L I S  V L I  

2 5 7  J o h a n n  Y o I K d a n a  G o c t h e  U n l v e r s i t M  
F r a n k K u r t / M a I n .  G a r m n v  

* * N i  

258 K r a s a k l  Stma1 C o r o o r a t i o n  
D u s s a l d o r f  j f l l c e  
4 D u s s a l d o r l .  K r a u z s t r a b a  20 .  U. G a r m a n u  

S o S l  

259 K a r n i c r r c h u n a  S b n l a o a  
P o s t i a c h  265 
517 J u l  I c h ,  Z a r m a n u  

260 K o l n .  U n l v a r r l t a t  
Z u l p l c h a r  S t r .  47  
5 K o l n  1. G a r m a n u  

261 K r l s t a l l h a n d a l  K * L D l n  
I M S c h l  I l l  w 18 
6 9 0 6  L e l m a n  b a i  t l c i d c l o a r p ,  * e s t  G e r m m u  

* L i .  P L 1  

262 M a l n z / R h a i n .  U n l u a r s l t a t  
Malnz a s  R h a l n .  G e r m a n y  

*Oca. l O z R u .  1o.FIu. Taa 

263 Marburg/Lahn. U n l v a r s l t a t  
Marbura/Lhn.  Gormnv 

I * * P t .  Tas 

2 6 4  n a x  P l a n e k  I n s t l t u t  f u r  K a r n o h v a l k  
Saup i e r c h e c k u b a  
I i a i d a l b a r a .  i c r a a n w  

2 6 6  M a r - P I a n c k  I n a t 1  t u t  f u r  ) I a t a I l f o r u h u M - V a r r a l  t u n a  
92 S a a r t r a s s a  
7 0 0 0  S t u t t a a r t .  b a s t  G a r m a n u  

'Li 

268 H u n a t c r .  U n l v a r a l t a t  
44  M u n s t a r / U a s t f a l l n .  G a r m a n v  
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27" J a a r l a n d r .  J n l v e r s l t a t  d a s  
66  S a a r b r u c r e n  1 5 .  U a s t  Garmanu 

b Y u  

271 U n l  v e r i  i t  a t b l e l e f c l d  
F a k u l t a t  f u r  P h v s l h  
U n l  uer si t a  t s r t r a s r  
4801 S l e l e f c i d  1 
Y a i t  h r r a n u  

1 0 3 .  to, 

272  U n i u c r s l t a t  Keaensbura  
U n l  v e r s l t e t s a t  r . 2 1  
D-8400 Rea ana bu ra 
J e a t  Germen, 

m 1 B t .  "CI 

273 d e r  U n l v e r s i r a t  i l u r z b u r a  
P h v s l k a l ~ s e h u s  i n s t  I t u t  
R o n t a e n r l n a  d 
8foO i l u r z b u r o .  Germanu 

13's" 

G Q E ? 3 E  

? ? &  c r e a k  A t o m i c  E n e r a  :ommiasIon. N. i?. C. Denoc 
A a b l a  P s r a s k e v l  A t t  l h l s  
A t h r n s .  Greece  

3 ' r e  

27d A t o m i c  i n e r a "  J r o a n r z a t l o n  of 
NUC I e a r  i i a r * a r  c h Cent r e  
P.f l .  Boa 2.327 
Tenran. I r a n  

* * C a ,  SOCr. eJCu. '*Fe. aollia.  
l a * L a ,  **no. I1'Sn. * * L n  

279 U n l w r r r i t y  Collepe 
Accoun ts  C f r i c m  
S e i f i e l d .  D u b l i n  9 
I r e l e n d  

* I C u  

I S R A E L  

280 Government of I i r a e l  
3 l n l s t r y  cf Defense  
E50 Thlrd  Avenue 
New Ycrk.  Ncu f o r r  10022 

2o.P b 

r a n  

. 'he 

282 T e l - A v l v  U n l v e r s l t v  
Rmsat-Awkt 
T c l - A v l u .  I a r a e l  

l l * S n  

I T A L Y  

284 I a t l t u t o  h a z l o n a l e  d l  F l r l c a  N u c i a a r e  
Largo E. Ferml 2 
50125 F l o r e n c e .  I t a 1  u 

l O O R u ,  l o a R u  

JAPAN 

286 D o l t s u  Yahuh ln  K a l r n a .  L l m l t e d  
13. + C h o n .  N i  honb amhl -honcho. 
Chuo-ku. Tohyo. 
JaDan 

*L 1 

287 Japan A t o e l c  Eneras  R e r e a r c h  I n a t l t u t e  
Tohai  Research  E s t a b l  l ahmcn t  
Tok e I-nu r a .  N a i  .-Gun, I bar. h I-Ke n 
J a v m  

I r J h d .  I*.Nd. l * b N d .  l**Na.  SS. L a J Y  
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29) Marubon i  Amortea  C o r w r o t l o n  
14 Hondor.cn D r l v e  
Yost C a l d u e l l .  U .  J. 0 7 0 0 6  

.Ll 

291 S u l t o m o  C o r p o r a t l o n  of Amorlca 
875 N .  M l e h l ~ a n  Aumnuo 
C h t c a a o .  I l l l n o l a  60611 

I lZCd .  SS. l Z * l a .  ZO'T1 

NETHERLANDS 

292 Tom I n s t l t u t o  f o r  Atomlc and Molecular P n u s i c r  
K r u l a l a o n .  Tho N e t h e r l a n d s  

J sC I 

2 9 6  U n l u a r a l t u  of N l j w a a n  
F a c u l t y  of S c l e n c e  
T o e r n o o l v o i  d 
NI jmapon ,  The N e t h a r l a n d a  

I * * P t  

297 V r l j e  U n l u e r s l t o l t  
Amstordam. Tho N o t h e r l a n d s  

a v S r .  ..Sr. SS. 1Z. l e .  TIIS 

NEW ZEALAND 

298 Measoy Un i v e r a l t u  
Donartran t of C h - I s t r y .  B l o c h e m I a l r y  mnd B I O D ~ M S I  
P a l m o r s t o n  N o r t h  
N o w  Zealand 

*.cu 

NO RWA Y 

299 I n a t l t u t t  for Atomonora l  
K j o l l e r .  Noruoy 

**Mor *a*Pb, I**Pd 

300 The U n l v e r m l t u  of l r o n d h a l m  
P r o s  u nn n t  D I v I s I on 

Norreu 
N. 7034 T r o n d h e l n  YTH 

J s C I .  "C I 

PJRTU GAL 

301 J u n t a  d o  Enaro la  N u c l e a r  
Laborotorlo d e  FIaAca 0 E n e o a h a r o a  Yucl8ares 
E s t r a d a  Naclonal  No. 10 
Sac avom. P o r t  u a a l  

I * S n  

S c a i L I i t ~  

302 Clasoor. U n l v o r e l t u  o f  
G l a a n o ~ .  k.2. S c o t l a n d  

**.Nd. a**Sm 

SOUTH AFRICA 

303 South A f r l c a n  A t c d c  Enorow B o a r d  
P r l v a t o  B . p  256 
P r o t o r l a .  S o u t h  A f r i c a  

.*Rb. **Rb. .*Sr 

309 S t o l l o n b o a c h .  J n l v t r s l t y  of 
S t e l l a n b o r h .  S o u t h  A f r l c a  

J ' C I .  3 . 9 .  ss 

http://Hondor.cn
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3'77 Chalmcrs  U n i v e r s l t y  of t e c h n c l o a u  
G l b r a l  t a r a n t a n  5-b 
S o t  h e n b u r q .  i u q d e n  

6 L l  

Sd I I2 E U A H  D 

3 1 1  C r l a o u r o .  J n r v c r ¶ i t v  o i  
1709 Frlbour.. S u l t z e r l a n d  

I l O P d .  TQS 

312 E w o m e n  3 r o a n l u t I o n  of Nuclear Researcn  
1211 G m a w a  23. Sr l tzar land  

l**YO 

313 S r l s m  F e d e r a l  I n m t i  t u t e  of T a c h n o l o a u  
Sennaoastraraa 5 
CH-SOn6 Zurlch. S r l t z e r l e n d  

I * l N d ,  **Rb. I-qSn 

31k S w i r l  I n r t l t u t a  for Y u c l a a r  Research 
5234 V I 1  I 1 aan, Sul t r e r  l a n d  

I * a c d  

VE NSZUELA 

315 I n r t l t u t o  V a n e r a l a n o  de 
I n v e s t  1-e l o n e 1  C l e n t l  f l e a s  
Aoar t a d o  1827 
C a r a c a s .  V e n e z u e l a  

x u  

117 M l n l a t a r l a  de Z n * r d l a  Y C l n a r  
Car a c  a s , Ua ne z u e  18 
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A.  DCMESTIC 

d a r l u a  134  

2 8  

3 r r l u n  135 

29 

Bsr lum 136 

22. zn 
Bar lum 137 

2 8  

Bar ium 138  

27.  2 8 .  92 

a o r o n  010 

26. 2 7 .  33. 42. 73. 152 

d o r i n  0 1 1  

8 .  15. 27. 20. 33. 70. 132 

a r o a l n e  079 

2 0 .  105. 1 6 3 .  1 4 7  

Bromlnc  0 8 1  

20. 2 8 .  1 0 5 ,  1 4 0  

Zadmlum 106 

26. 71. 7 4 .  76 .  1 4 1  

I -ada lum 110 

147 

:adalum 1 1 1  

1 10 

Cadmium 112 

71. 72. 162 

3admlum 113 

15, 23, 38. 101. 102. 115. 144. 162 

Cadmlum 114 

67.  71. 79. 03. 91. 109 

3admlum 116 

31 

3 a l c l u m  040 

28, 34. 61. 125. 136. 155 

Zmlclum 042 

8 .  15. 21. 31. 118. 135. 1 5 1  

: a l c l u m  043 

3.  162 

C s l e l u m  0 4 4  

8 .  48, 125. 151 

c a i c  I 0 4 0  

26. 61. 71.  135. 146 

Carlum 136 

15 

Cmrlum 140 

83 

Corlum 142 

21. 100. 150 

C h l o r l n .  035 

16. 27. 61, 107 

C h l o r i n e  037 

33 

Chromlum Of0 

71. 124 .  160 

Chromlum OS2 

8 

Chromium 053 

124, 134 

Chromlum 054 

134 

Coo- r 063  

15. 43. 58. 126. 132. 135. 162 

Copoar 061 

8 .  15,. 32. 43, 58. 71. 126. 134. 136 

w s o r o s l u m  158 

94 

DysDros i  Um 161 

85. 132. 150 

D y s o r o s i u m  162 

132 

D M D D r O S ~ U m  163 

85 .  132 

h s p r o s l u m  144 

48 .  74 

Erblum 166 

60. 76. 132. 153 

Erblum 167 

15 .  21. 132. 150 

Erbium 168 

8 .  28. 60. 74.  76.  103 

Erbium 1 7 0  

48. 74, 83. 103 
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:ado 

Ca do 

;ado 

15. 74. 162 

I n l u m  157 

15. 28. a2 

lnlum 158 

0. 28. 61. 56 

l n l u m  160 

8 .  28. 61. ? A ,  92 

;aAollnlum H l q h  P u r l t u  154 

71. 74  

; a l r . d m  0 6 3  

72. 1 1 1  

: . I l l " .  071 

111 

;er.anlum 070 

15. 49.  118 

GarDan lum 0 7 2  

105 

Smrmanlum 0 7 3  

102 

S4rm.n lum 0 7 4  

15. 28 

Sermanlum 0 7 6  

IS. 102 

.(a f r  l u m  174 

6 5  

Halnl urn 176 

27. 156 

r la f i ium 177 

27. 156 

iafnlum 179 

22. 1 2 1  

H a f r l u m  180 

109 

I n d l u n  113 

12. 15 .  83 

I r l d l u m  151 

132 

I r l d l u m  193 

132 

I r c n  054 

1. 7. 8 .  17. 21. 2 8 ,  32. 71. 1 1 Y .  13L. A34 

Iron  056 

48. l e 0  

Iron 057  

e.. 12.  1s. 17. 2 4 .  15. 4a. ?*. 78. 12. 109. 
110. 119. 137. 139. IS+. 153. 160 

I r o n  058 

17. 32. 71. 79. 88. 1J2 

Lanthanum 138 

21. 22. 150 

Lead 204 

15. 122. 135 

Lcai 2 0 6  

28 .  108. 125. 132 

Lead 2 0 7  

20. 28, 61, 8 5 .  115- 1 3 5  

Lead 208 

Laad H l g h  P u r l t m  204 

110. 120 

L1 t h l  um 006 

8 .  9. 11. 15. 18. 2d. 36. 4 1 0  52. 54. 64. 
70. 79. 88 .  93, 95. 99. 103. 105. 112. 116. 
125. 142. 153. 159. 160 

L l t h l u m  007 

L u t e t l u m  176 

2a. 27. 34. 150 

I a a n a  $ 1  um 024 

8. 15. 26 .  75. 841 132. 153 

Nagneslum 025 

8. 21. 28. *3* ?e. d9. 135. 144. 153. 162 

Naane slum 026 

8 .  28. 71. 144.  153 



19 

l e r c d r u  139 

5 n .  17. 1 4 3  

l e r c u r u  151 

13. 2 7 ,  5 7 .  9 7 .  113. 115. 129. 138 

Yarcurv Z C ' I  

15. 87.  97 

l e r c u r y  2Pl 

13. 97. 113 

Iercuru 2P2 

13. 17. 5 7 .  71. 8 7 ,  97. 148 

Marcury 2P4 

13. 48. 71. 67. 97. 107. 113. 148 

lolubdanum 192 

1, 15. 29. 51. 71 

'lolubda1u8 095 

51. 5 0 .  161 

Yotvbdnum p j b  

8. 29. 71. I 6 P  

'4olvbdmtum 197 

6 0  

Molvbdmum 190 

I. 29. 37. 7 1  

Veodvnlum 142 

15. 92. 132 

Neodv8lum 143 

132 

Ymodvm tu8 144 

132 

Yeodmmlum 145 

132.  150  

Nrnodv8lum I46 

27. 4 4 .  98. 132 

N.OdV8lU8 148 

15. 53. 92. 98. 1 n0 

NRodwmlu8 150 

2 .  8. 22. 53. 92. 98. 125 

N l c h e l  058  

9.  16. 43. 70. 71. 125. 132 

U l c h e l  060 

15. 71. 96.  125. 132 

N t c k a l  061 

12. 21. 111 

Nickel 0 6 2  

79, 125. 131 

N l c ~ t l  OB4 

71 

Osmlua 189 

15. 45  

7 s m l u m  19C 

15 ,  17. 45, 4 8 ,  55 

q s m l u m  192 

1 5 0  48. 83 

Palladlum 102 

15, 33. 103 

Palladlum 104 

8. 33 

Pal t adtum 105 

8. 6 1 ,  111 

Palladium 106 

8. 15. 110 

Palladium 108 

d .  15. 83. 118 

Palladturn 110 

15 

Platlnum 155 

61.  132 

Ptatinum 156 

4 8 s  61. 8? 

Plattnum 158 

15, 33. 48,  87. 132 

Potasslum 039 

16. 61 

Potassium 040 

2. 281 3 4 ,  71. 132 

POtaS8iU. 041 

21, 2 2 .  61, 83. 88 .  108. 132. 135. 133 

Rkenlru 185 

28 

R h m l u 8  187 

15. 2c 

Rubldiu8 085 

5 6 ,  61. 6s  

Rubldlu8 087 

22. 33. 46,  56. 69, 97. 120. 150 
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S I  1 v e  r 107  )d+‘l .?”lU.n f ;9 

1,. 

, “ t h e n  Lun 1“)  

15  

l u t h e n  lum 1‘2 

15. I “ ?  

7 u t h e n l u r  l n 4  

e 7  

S a n a r l r n  1 4 4  

8. 61. 76. 7a. 06. 125. 132  

; a n a r l u n  1 4 7  

22. 9 n  

5amar lun  1 4 9  

8 .  28. 61 

iarurium 1 4 9  

15. 15‘ 

5 a m a r l w  150 

8 .  61. 111 

Sanar lum 152 

23. 79. 10’1. 125. 132 

S a m a r l m  154 

15. 28. 53. 01. 6 3 ,  132 

5c len lum 974 

65. 71. 132  

S e l a n l u  0 7 6  

8 .  2 7 .  29. I 1  

Se lnnlum 177 

12. 119. 115. 154  

O e l e n l u  0 7 8  

128 

S a l a n l u m  08” 

27. 154  

S e l o n l u  082 

27  

S 1  l l c o n  

132 

Slllcon 028 

15. 28. 34 .  61. 87. 103. 125. 132. 138. 153 

SI l l c o n  029 

4. 15. 43, 74 .  87.  98. 103. 118. 135. 1 3 3  

Slllcon 030 

4. 14. 15. 43. 87. 98. 1 0 3  

10. 1:. 4 5 .  7 1 .  83, 103. I 3 1  

2, 8 .  12, 13, 15. 17 .  20. 23. 26.  2 7 .  Le. 
34. 31, 39. 43,  55.  SO. 71. 77. 8 J .  8 5 .  
87. 8 8 ,  36. 100, 102. 103.  1111. 1 2 ~ .  13L. 
151. 153 

S t r o n t l  urn 084 

221 71. 108 

S t  ront lum 006 

27 

S t r o n  t l  U D  087 

27. a 9  

Su 1 f u r  032 

74. 109  

S u l f u r  033 

82. 123 ,  l30. 138 

s u l f u r  034 

8. 1 2 .  74. 8 2 .  t?  

Taroat Preparation S t a o l a  

8. 2 2 .  2 6 .  27, 2 8 .  3 0 .  43 
66 .  7 0 .  71. ? 4 ,  75. 7 8 ,  e 
105. 109. 125. 127. 132. 

t a l l u r l u m  122 

8 .  15. 47. 132. 135 

1.1 I url  um 123 

28, 37 

I a l l u r l u m  124 

20. 3?, 7 2  

T*l lur lum 1 2 5  

28. 31  

T a l l u r l u m  126 

15. 28. 83 

Tmllurlum 128 

281 2 1 .  135 

1. I I url um 130 

1s. 28, 2 9 ,  38 

t h a l l l u m  203 

48 ,  5 4 .  6 1  
94.  55. 1 

11. 159 

20. 20, 37. 39. 59. 65, e l .  85. as. 132 

thallium 205 

2 0 1  77. 132 

T i n  112 

26, 61. 1Z2 
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*!II :?c 

9*. 1:: 

T i n  117  

5 5  

T l n  118 

29. 1 3 2 .  1 5 )  

Tln  119  

12. 23. 63. 111. 117. 1 4 5 .  152 

T l n  12'7 

E.  20  

T l n  1 2 2  

3. 1 5 .  2 3  

T l n  1 2 4  

0.  6 0 .  80. 33s 1 3 2  

T l t a n l u  Ir45 

17. 2 1 .  2 2 .  e 8  

T l t m n l u  3 4 7  

17 

T l ? r n l u r  ? 4 '  

22. 2 8 .  4 3  

T l t a n l u n  f '49 

17 

T l t a n l d m  05'. 

17. 2 0  

T u M a t m  180 

17. 85 

Tunaaten 182 

28.  61. 71 

Tunaat-  183 

28. 61. 71 .  9 2  

T u n a a t n  1 8 4  

15. 28 .  1 3 2  

Tunasten 186 

15, 20 .  51. 67 

T u n a s t m  Htah PurltW 180 

12. 1 3 2  

V m n m d l u  058 

8 2  

Yttmrblum 168 

8 3 .  132 

Yttmrblum 1'0 

8 .  74 

Yttarb lum 1 7 1  

21. 61. 74, 132 

Yttmrblum 172 

0 

Yttmrblum I73 

74. 132. 150 

Yttarb lum 174 

74 

Yttmrblum 176 

33. 4 8 ,  74. 100 

Zlnc  OS4 

12. 8 2 ,  izb. 132. 1 4 4  

Zlnc  066 

8. 126. 132 

Z l n c  067 

55 .  83. 89. i o z ,  134. 143 
Z l n e  060 

8, 71. 72. 81. 125. 132 

Z l n c  070 

19, 71. 7 6 ,  1.34 

Z l n e  H l E h  P u r i t y  7 0  

63 

Zlrcon lum 090 

26. 71- 125. 157 

Z l r e o n l u m  091 

17. 157 

21 r c o n l  um 092 

61. 96. 127 

Zlreonl  um 094 

74 

Zlrconlum 096 

17 

8 .  F O R E I G N  

Antlmonu 121 

2.30. 910 

Antlmanu 123 

293, 210 

Barium 150 

288 

Barlum 132 

2 2 9 .  267. 288 
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3 . l  'I urn 1 5 4  

7 4 6 .  2 5 0 .  ?au. 288. ' 1 C  

l i c i u m  1 3 5  

13q. 2.25. ?JA. 317 

3arlun 136 

2 4 6 .  250. ?a*. 267. 288. 310  

j a r t u r n  137 

246. 253 

3 a r i u m  1lR 

234. 250.  257. 288. 289 

B o r 9 n  010 

185. 191, 1 j ~ .  235 .  2 7 1 .  288 

3oron  011 

192. 2138 

Bromlna 079 

179. 2 4 8  

B r o m i n e  081 

179. 188. 272 

:admiurn 1'34 

1 8 5 .  198. 2do. 2 9 5  

: a d i l u a  110 

192. 250. 2 3 ~  

fadmidm 111 

185 

Z a d a l r u  1 1 2  

2813. 2 3 1  

: a d a l u m  113 

179. 2*2. 233. 236. 253. 2881 309 

:admiurn 114 

253. 267 .  2au 

C a d m i u m  116 

253. 276. 277. 2 8 8  

C a l C l U B  040 

234. 262.  25u. 208 

C a l c l u m  042 

169. 218. ?.I&. 242. 249. 264 .  267. 233. 295 

Calclum 043 

267 

C a l c i u m  0 4 4  

169. 176. I d $ .  2 1 8 .  229 .  2 3 4 .  249. 251. 264. 
267. 278. 2.38. 2 9 3  

C a l c l u m  0 4 6  

179. 2 1 5  

C a l c l u m  0 4 8  

169. 230. 253. 264 

C e r l u n  136 

517 

C a r l u m  140  

165. 223. 234, 243. 253 .  288 

C a r l u a  142  

173. 115. 248 .  253. 268. 2 7 5 .  2 7 0 ,  305  

C h l o r l n a  035 

i 7 r .  186. 214. 233. 246.  248. L92. so0 

C h l o r l n a  037 

186. 233. 2 7 2 ,  2113. 3 0 0 .  304 

C h r o m i u m  050 

169. 172. 189. 199. 2 2 9 .  2-34. 239. 259. 278. 
288 

C h r o m i u m  0 5 2  

169.  176, 2 0 5 .  234. 288 

C h r o m l u m  053 

169. 172. 196. 288 

C h r o m i u m  0 5 4  

176.  259 .  288 

C o o o a  r 063 

232. 233. 270. 276. 2 7 8 .  279 .  2 8 8 ,  310 

Coo08 r 0 6 5  

276.  288 .  298 

D v a D r O * l U m  166 

251 

DvaDroSi U B  158 

229. 273 

D y s s r o s i u m  160 

2 3 1 .  253. 293 

D v s D r o a l u m  161 

173. 185. 253. 268. 254. 306. 317 

D u s D r o s i u m  162 

2 2 3 .  253. 315 

D v a D r o r i u B  163 

2 53 

D u s o r o a i  um 164 

253 

Erblum 164 

165. 253. 2 8 8 ,  295 

E r b l u m  166 

214. 253. 2 7 6 .  288 
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l r i r ~ I n  1 , 7  

!65. 1':. 1 3 3 .  257. 268. 315.  1 1 7  

5 r 5 1 L m  129 

165. 157. 217. 218. 236. 253.  294. 308 

E r b i u m  170 

165. 246.  253. 276 

C u r o o l u a  151 

169. 175. 2.25. 231. 246,  253. 276. 288 .  5 1 7  

" U r a D l l u l  153 

169. 173. 173, 185. 233. 246. 253. 268. !ad, 
289. J n s  

;a401 I n I u m  152 

16B. 178.  2 ~ 7 .  295 

Cadol ln lum 154 

246. 253. 235 

;ad>l l n l u n  155 

173. 195. 222. 246. 250. 259.  268.  2Y1. 5 1 0 ,  
317 

Ga&l ln lum 1 5 6  

! 7 R .  19n. 253.  276. 288 

;ad>l Inlum 157 

233. 253. ZJZ 

Ca&I lnlum 158 

216. 253. ?Jo 

Gad91 lnlum 160 

165. 246. 247. 25E. 253. 269. 271. 276. ?88.  
294. 314 

Gadal lnlum H l a h  

259 

Gadol I nlum H l a h  

259. 305 

Calllua 069 

276 

German lum 07n 

P u r l t v  154 

P u r l t v  155 

213. 233. 200.  288  

Germanlum 0 7 2  

213. 2 3 1 .  253. 253. 260 

Germanlum 1 7 3  

213. 224. 2JO 

Goreanlum 0 7 4  

213. 233. 275.  2 8 1  

Cermanlum 076 

165. 211. 2 1 ~ .  224. 231. 251.  260. 281. ?88 

. i a f n l u m  174 

289 

H a I n l u m  176 

267. 288 

Hafnium 178 

233. 267. 308 

H a f n i u m  179 

218. 242. 253. 288 

Hafnlum 180 

199. 213. 267. 280 

Indlum 113 

246. 288.  293 

Indlum 115 

295 

I r l d l u m  1 9 1  

256. 295 

I r l d l u a  152 

256. 296 

Iron C54 

190. 204. 205. 209. 217. 224, 234. 286. 28s 

I r o n  056 

250. 288 

I r o n  057 

172. 204. 216. 242. 265. 274. 28s. 306 

I r o n  058 

176. 213. 239. 278. 288 

Lanthanum 138 

173. 185. 233. 248. 305. 310. 3 1 7  

Lanthanum 139 

278 

Lead 204 

185. 231. 2761 277. 283. 288 

Lead 206 

208. 246. 277. 28.9 

Laad 207 

135. 196. 2 0 ~ .  288 .  300 

Lead 208 

178. 194. 199. 201. 2 0 8 .  225. 231. 243. 251. 
267. 275. 277. 280, 288. 29s 

Laad H l a h  P u r l t y  204 

201. 215. 288. 305 

Laad Hlah P u r l t u  207 

288 
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- 1 t h l ” m  oe.7 

165. 171. .14. 185. 190. 1Y3. ’ 0 5 .  2 7 7 .  Z2L. 
2Z7 .  2 4 4 .  ’~0. 256 .  26L. 261. 264. 2 5 7 .  ?75. 
2 ? 6 .  2 ~ 9 .  :ob, 2 9 c .  293. 294. 307 

L i ? h l u m  C07 

155. 193. 2 1 4 .  221. 146. 256. 2F1. 2F5, ! 8 8 .  
J”6 

L u t e t l m  175 

18-. 2.25 

L u t r t l r n  176 

173. 180. 133. 229. 268. 2 8 8 .  293. 317 

4aqnas lun  3 2 4  

165. 240. z35. 2de.  294 

laanmslum q 2 5  

169. 176. 22.. 259. 276. 288. 309 

‘4wn.s lum n 2 6  

185. 218. 33. 259. 264. 2 7 6 .  288. 293 

l e r c u r v  196 

189. 229. 2.39. 253 

l r r c u r v  198 

165. 190. 277. 289 

N e r c u r y  139 

202. 309 

’ l s rcur  w 20’7 

165. 190. 2 3 0 .  2 7 7  

I l a r e u r y  2 0 1  

190. 260. 277. 288 

l e r c u r v  202 

165. 213. 241. 278 

‘ 4arcurv  2Q4 

165. 190. 215. 241. 246. 277 

I lo lvbdanum 092 

182. 198. 2 0 s .  213. 218. 253. 264. 235. 2 8 8  

I o l v b d a n u m  094 

175. 213. :An. 237. 253, 264. 2 7 6 .  28.5. ? E 8  

Plolvbdmum 095 

166. 213. 253. 2 8 8  

M o l r b d n u m  OS6 

186. 203. Z 1 J .  264. 285. 288 

‘lolvbdanum 097 

213. 288 

l o l v b d a n u n  198 

1s. 186. 203. 213. 260. 264. 218. 288. 299 

q o l u b l a n u e  100 

186. 203. 213. 237. 2 6 0 .  264. 2&8. J O d  

Neodyml urn 142 

199. 234. Z Y 6 .  276. 288 

Nmodvmlum 143 

185. 190. 
2 8 7 .  305 

1 9 Y .  212. 223. 234. 251. 27d. 281. 

N a o d ~ m l u m  144 

190. 234. 28d 

Naodymlum 145 

173. 199. 246. 217. 268. 201. 2 8 7 .  3OL. 310. 
513 

Naod u m l  urn 146 

234. 276, 281. 287,  295. 305. 317 

Naodymium 148 

246. 276. 281. 287, 288 

Yoodymlum 150 

165, 174. 185. 201. 223. 246. 248. 276. 2 8 8 .  
308 

N i c h e 1  0 5 8  

224. 229. 231. ,253. 2.55. 2645. L7b. Led. 2 Y 4 .  
315 

N l c h a l  060 

169. 2091 231. 264. 276. 288. 315 

Nlcb.al 0 6 1  

196. 204. ~ 2 4 ,  247. 259. 265. 2 8 8  

N l c h a l  062 

169. 183. 189, 231. 253. 259. 264. 276. 
295. 315 

N l c k a l  064 

165. 257. 264. 208. 293. 295 

Osmlum 189 

267. 288 

Osmlue 190 

233. 295 

3 s m l u m  192 

165. 233. 2 s .  289 

P a l l a d l u m  102 

285. 295 

Palladium 104 

253. 285. 288 

P a l l a d i u m  105 

178 

P a  I 1  ad1 urn 106 

238, 247. 265.  285. 208 

288. 



7 r l l 8 d l U m  1.8 

718. 278. ’+ / ,  280 .  299 

* a l l  a d l d n  1 l C  

2E4. 238. ?ii. 275. 311 

PI at l n u n  195 

225. 259. 277 

P L a t l n u m  1 3 6  

225. 233. 2,s. 263. 264 .  277. 288. 289. 295. 
2 96 

? I  at I n u  19d 

284. 211. 753, 251. 253. 259. 277.  295 

D o t a s a l u m  039 

197. 2”s 

P o t ~ s r i u m  040 

194. 233. 2J6 

P o t a s s l u m  0 4 1  

173. 176. 1%. 194. 253. 265. 278.  288. ?9& 
305 

Rhenium 185 

164. 225, 143  

Rhanlum 187 

2 25 

i7ubidlum 085 

197. 288. w 
9ubidlu 087 

180. 201. 206. 237. 248. 288. 3 0 3 .  3 5 .  313 

Ruthanlum 099 

225. 259. 265 

Ruthmnlum 1 0 C  

204. 29.5 

Ruthanlum 102 

262. 284 

?uthanlum 104 

181. 262 

5 a m a r i u m  144 

164. 198. 218. 235. 234. 246. 259. 267. 288. 
2 83 

Samarium 147 

174. 201. 253. 259. 267. 2811. 3011. 317 

S a m a r l u  148 

169. 253. 259. 267, 288. 309 

S a r r l u m  149 

173. 185. 199. 212. 223. 246. 253. 268. 288. 
302. 305. 309. 313 

169. 253. 215 ,  267. 281. 2881 285. 31s 

Sararlum 152 

Samarlum H l a h  P u r l t u  150 

199. 234 

S . l a n l u n  074 

2 39 

S o l e n l u m  076 

259 

I k l e n i u r  077 

143. 196. 254. 259 

Smlenium 0 7 8  

259. 288 

S e l a n i u m  080 

259. 275. 276. 288. ,295 

S e i s n l u m  082 

180. 224. 259, 288 

Silicon oza  

202. 224, 288. 315 

Slllcon 029 

176. 213. 224. 229. 267. 268. 288 

S l l l c o n  030 

224. 233. 234. 210. 252. 258. 267. 268. 288. 
294 

91 luer  107 

245. 276. 2b8 

S i l v e r  109 

213, 274. zee. 293 

Soeclal Sorvlcas 

166. 169. 178, 109. 190. 198. 199. 218. 224. 
226. 229. 233. 234. 239. 250. 251. 255 .  2 5 9 .  
267. ,207. 288. 289. 291. 257. 304  

S t r o n t i u m  084 

190. 201. 233, 276. 280. 293. 303 

S t r o n t i u m  086 

253. 294. 315 

S t  r o n t  Ium 087 

253, 297 

S t r o n t l  urn 088 

297 
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, * ) ' , V  7 3 2  

186 

i d  l r v r  1 1 7  

224. 228. 107 

S u l f u r  0 3 6  

155.  159. iaa.  2n4.  2 3 3 .  2 7 6 .  Zen.  294. 104. 
5 15 

'drqmt Prcoarat IJn S t a b l e  

167. 159. 115. 177. 183. 184. 190. 198. 193, 
203. 2 a 8 .  214. 220. 225. 226 .  232 .  253. !34. 
237. 238, 24~. 243. 244. 2 4 6 .  247 .  250 .  251.  
252. 753 .  249. 2C2. 233. 2 t 4 .  267. 269. !71. 
281. 2.98. 2d9, 2 9 7 .  311 .  315 

- e l l  ur l d m  122 

229. 244 

Tmllur luo  124 

180. lR5. I > > .  233. 24b. 2 5 0 .  289. 231. ?S7 

Tell u r l u e  125  

210. 246. 2 5 1  

Tmllurlum 126 

246 .  208.  ? d b  

' e l l u r l u m  128 

190. 139. 2Ltb. 250, 2 5 9 .  2881 209.  294 

: c l l u r l u m  130 

i g n .  2 4 6 .  251. 259.  267. 2 8 1 .  28e 

T h a l l  lu 201 

189. 229. 231 

Th.1 I lum 205 

1 89 

Tin 1 1 2  

198. 246. 264. 278.  281. 288  

- I n  114  

281 

Tln 1 1 5  

293 

T I -  116 

264. 288. 391 

' I n  1 1 7  

1%. 276. Id0 

Tin 118 

184. 209. 264 .  276. 288  

Tln 119 

231. 276. 262. 288. 3 0 9  

Tln  120 

190. 264. 2dd. 294 

T l n  122 

190s  234 .  2 5 3 .  2b4. 2 7 6 .  2d0 

T l n  1 2 4  

190 .  209. 2 3 1 .  246 .  251. 264. 285 

Tltanlum 046  

169. 176, d 1 4 .  210. 253. 28d. 294. 255 

TI tanlum 047 

169. 253, 2& 

T l t a n l u n  048 

169. 176. 2 1 4 .  234 .  221. 253. 264, 206 

T i  tanlum 049 

169. 253. 2 W  

Tltanlum 050 

169. 205. 214. 251. 253 

Tunasten 180 

288 

Tungsten l e 2  

253 

Tun2st.n 183 

160, 253, 2 8 7 .  2dd 

Tunagtmn l e 4  

226 

Tungstmn 186 

169. 275 

Yttmrbium 168 

229. 239. 25'3. 312  

Yttorblum 170 

165. 190. 2 4 6 .  255  

Ytterbium 171 

165, 173.  185, 190. 234. 2 6 8 ,  305. 317 

Yt t e r b l  urn 172 

165. 246. 2 7 6 .  308 

Ytterblum 173 

165. iL3. 2 4 2 .  253 

Yttarblum 174 

165. 190. 246 

Yttarblum 176 

246. 276, 308 

Zlnc 064 

1%. 205. 209. 2a. 270. 288. 285. 294. 31s 

Zlnc 066 

186. 289. 315 

I I 1 3 b b b  
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. , " C  * = 7  

1 5 5 .  754, ?.4. 709  

Z i n c  ' 6 8  

I R S .  2sn. ?JJ. 27s. 293 

Zinc 070 

2 88 

L l n c  H l g h  P u r l t u  7 0  

ZR9. 310 

Zlrconlun 0 3 0  

218. 233, m. 2'76. zaa. t e s  

Z l r c o n l u m  0 3 1  

288 

L1reonlum 032 

21.3. 232. ZJJ. 288 

21 r c o n l u r  096 

27s. 2nn 
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111. ALPHABETICAL LIST 3 F  STATES WD COC'NTRIES, CROSS-REFERENCED TO 
rL'ST@HER ULWERS 

A .  XIESTI:  

i l a b a m a  

3 

A l a s k a  

4 

4r I z o n a  

9 

9r k an s as 

1c 

:al i rorn I s  

17. 18. 19. 20 .  21. 22. 23. 24. 25. 26 .  ?7 .  
37. 40 ,  46,  53. 56. 5 7 .  6a. 6 9 ,  7 2 .  93,  
116.  118. l3Q1 1 4 6  

Co I o r a d o  

32. 3 3 .  7 7 .  i 1 0  

3onn.c t I cut  

14q. 141. 152 

> l s t r i c t  or coi  ui.bia 

30.  47. 51. 38. 82. 128.  1 3 3  

e l o r I d a  

48. 49. 8 1  

;cera I a 

52 

I d a h o  

2 

I I l l n o l r  

7 .  8.  60. 9 1  

[ndi  a n a  

SI. 92.  i n 7  

I O U .  

63. 6 4  

Kansaa  

67  

Kmntuchu 

6 8  

Lou1 s [ M a  

134. 1 4 3  

n a i n a  

14 

Aarwl and 

66. 7 0 .  97. 137. 1 3 9  

N m r  f4.11~0 

20,  04. 112 

Mer Yorr 

15. 16. 34,  36. 45. ab, e6. 87. 10Y. 119. 
131 

North Carollna 

43. 8 8 .  J Y  

O h l o  

31. 5 4 .  5 5 .  94. 96. 96. 1 4 8  

Orerron 

98. 104. 121 

Pennsu I van  la 

29. 101. 102. 103. 129. 156. 157,  158 

S o u t h  Carolina 

114. 115 

t.nn.as.* 

73. 122. 123, 132. 147 

1. I. r 

1 1  11. 4 1 .  4.2. 8 0 ,  124. 125. 126.  127. 1 4 4 .  
152 

Ui.k 

145 

V l r a l  n l a  

135, 149. 150. 151 

V. ah1 nq t o n  

76. 100. 153. 1 5 9  

ua.t V l r g l n l .  

155 

U I  s c o n a i  n 

5 .  160. 161 

I I I J b b 8  
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' l a t h e r 1  and,  

292. 293. 294 .  295. 296. 297 

Mer Z e a l a n d  

298 

N o r u a u  

299. ZOO 

Port  uar I 

301 

S c o t  1 and 

30 2 

S o u t h  R f r l c a  

303. 301. 305 

S r e d e n  

306. 307. 300. 309. 310 

S u l t s e r l e n d  

311. 312. 313, 314. 315 

Venezue l  e 

316. 317 

J e s t  German" 

240. 249, 251. 258. 269. 271. 272 

6. F O d E I G N  

I r J c i t  I n a  

1 6 7  

4 u 3 l  r a l l  i 

154. 165. 1ao. 1 5 7 .  168. 169. 17'3- 1 7 1 9  172. 
173. 174 

4 u r t  r l a  

1 75 

3 a n o l a d c s h  

176 

R e l a i u n  

177. 1 7 8 .  I T $ .  100. 181. iez, 183. 134 

3 r a r l l  

13b. 1 8 6  

Caned. 

187. 198. ld9. 190. 191. 192. 191. 194. 195. 

205. 206. 217.  2 0 8 ,  209. 2 1 0 .  211, 212. 2 1 3  
196. 197. iso. 199. ?no. 201. 202. 2 3 3 .  204. 

J e n a a r k  
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