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Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
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I NTRODUCTI ON 

Los Alamos National Laboratory requested that the Magnetic Measurements Engineer-

ing (MME) Group of the Lawrence Berkeley Laboratory (LBL) evaluate the error harmonics 

of four segmented Rare Earth Coba lt (REC) quadrupole magnets, .(3.nd reduce undes ired 

harmonics. 

Using the procedure reported in LBL Electronics Engineering Note, MT 308,1 the 

amplitudes of the third, fourth, fifth, and real part of the sixth harmonic were all 

reduced to below 0.1% of the fundamental amplitude. 

DESCRIPTION OF QUADRUPOLES 

The quadrupoles are identified as PIN 62, 62-1, 62-2, and 62-3. For record 

~urposes, the quadrupole identified as PIN 62 w~s renamed SIN 62-0. Although the 

physics of the design of these quadrupoles appears identical to that reported earlier, 

the mechanical design is different. The sideways tolerances of the magnetic blocks 

is really excellent and may be the reason why only one of the four quadrupoles needed 

a second run. 

I would recommend that the inner ring not be stamped with the pole number as 

the stamping results in deformations that loosen the tolerances between the inner 

ring and the magnet blocks. Also, the inside diameter of the inner ring was deformed 

~ such that the quadrupoles would not slide completely onto our mounting jig, requiring 

slight machining of the jig. 
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HARDWARE AND SOFTt~ARE 

The hardware and software are essentially the same as reported earlier with 

the following exceptions . 
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Minimal alphanumerics have been added to the plot of the raw data and the 

LSI-ll/23 microprocessor was used instead of the LSI-ll/2. 

Appendix A (which will be supplied upon request) is a directory to the disks 

and programs used for these measurements and those reported upon in engineering 

~ note MT 308. 

RESULTS 

The results of this program are summarized in Table I. The amplitudes of the 

third, fourth, fifth, and real part of the sixth harmonic for each quadrupole were 

reduced to below 0.1% of the fundamental amplitude. The shim schedules used to 

"fix" the quadrupoles is given in Table II. 

One might ask if there is a worsening of the higher harmonics after "fixing" 

the third through sixth harmonics. A perusal of the amplitudes of the seventh 

through eighteenth harmonics does not reveal any strong systematic tendency. It 

appears that they are just as likely to increase as decrease and the change is not 

strongly dependent upon the harmonic number. Typically, harmonics above the four-

teenth are in the noise level. 

Appendix B (which will be supplied upon request) contains computer output of 

the measurements and the shim calculation program. 
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Quad. Data Shinl B3/B2 B4/B2 B5/B2 Re B6/B2 
SIN Set Sched. ( I. ) ( i. ) (i.) ( I. ) 

62-0 02250A none 1. 246 1.043 0.684 1.948 
• 02250B 1 0.065 0.080 0.126 0.018 
• 02250C 2 0.039 0.022 0.014 0.009 , .. ' 

62-1 02251A none 1.381 1.559 1 .257 :l.353 
• 02251B 3 0.046 0.071 0.029 0.007 

6')-') ... - 02252A none 0.4;~3 0.423 0.484 2.444 
• 02252B 4 0.037 0.072 0.026 0.015 

62-3 02253A none 0.376 0.25 /• 0.602 1. 916 
• 02253B 5 0.0:58 0.009 0.014 0.031 

TABLE I Error Harmonic Ratios 

Quadrupole Data Shim Pole Pole Pole Pole Pole Pole Pole Pole 
SIN Set Schedule 0 1 2 3 4 5 6 7 -- -- -- -- -- -- -- -- --

62-0 02250B 1 26 27 18 30 1 17 0 46 

62-0 02250C 2 25 27 17 29 1 15 0 48 

62-1 02251B 3 21 41 48 47 0 40 20 15 

62-2 02252B 4 5 23 0 29 5 35 0 19 

62-3 02253B 5 10 20 6 31 1 22 0 18 

TABLE II Shim Schedule (mil s) 

This work was supported by the U. s. Department of Energy under Contract 
DE-AC03-76SFOO098. 
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01-Mar-82 
ARRAY .FOR 
BELL1. .~ FOR 
BELL1 .OIU 
CMCVFT.SAV 
DASDM1.TXT 
IIEVTBL.TXT 
DP2NTG.FOR 
DF'2NTG.OBJ 
DRFTC .FOR 
DRFTC .OBJ 
F4FFT .OBJ 
G .COM 
GMADD .FOR 
GMPRD .FOR 
GMPRD .LST 
GMPRD .OBJ 
GMSUB .FOR 
GMTRA .FOR 
GPIB .OBJ 
GTF'RD .FOR 
HRDWR .FOR 
HRDWR .OBJ 
INIT • FOR 
INIT .LST 
INIT .-OBJ 
LOC .FOR 
MADD .FOR 
MINV .FOR 
MTRTST.FOR 
MTRTST.LST 
MTRTST.OBJ 
MTRTST.SAV 
NMTRX1.DAT 
PHAMPL.OBJ 
PLOT1 .FOR 
PLOT1 • OBJ 

6 
'2 
6 

'1-=-
.:..~ 

3 
1 
3 
7 
3 
I;, 

4 
1 
3 
3 
6 
5 
3 
3 

11 
3 
3 
5 
3 
6 
5 
4 
6 
8 
6 
9 
7 

'10::-
"-~ 

'1 
"-

2 
'1 .... 
5 

Appendix A MT 313 Page A2 of A12 

OJ-J)~C'''':'79 F'L10LB.OBJ 303 26-M,n-81 
1 '2-,)lJn-81 F'MTRX1,DAT '1 29-Dec-81 "-

27-JI.I1-8J. lHI~D,H • FOR 11 3 J. - 1) H: - 8 1 
05-AIJ9-81 o D t~ D J 1 • L S T 18 31-Dec':'81 
03-0ct-8J. Q D A 1) ,)1 • 0 B J 12 3:i.-1)p.c-81 
29-Apr-81 o II {\ D J 1 • S A V 32 31-Dec-81 
24-~lun-B1. GDAD,J2. BAK 14 3 0 - J) f! (' - B 1 
27-Jul-81 QD(.\DJ2.FOR 14 31-Dec-81 
15-Jun-81 GItAJ)'12. L ST '-1 :H -Dec·-81 
27-JIJl-81 QDADJ2.0BJ 13 31-Dec-81 
19-MLl\.f-80 GDADJ2.SflV 35 3~ -Dec·-81 
18-Dec-81 QDAN(.\L.FOR 11 22-Dec-81 
01-Dec-79 GDANAl..LST 19 22-D('Ic-81 
01-Dec-79 GDANAL.OBJ 15 22-Dec-81 
23-DE'c-B1 GDANAL.SAV 90 22-fiec-B1 
23-Dec-81 O[lSBR .FOR 3 22-Dec-81 
01-Dec-79 GDSBR .LST 6 22-Dec-81 
01-[ler::-79 ODSBR .OBJ 6 22-[lec-81 
29-Af'r-B1 RDATA .FOR 5 12-Jun-B1 
01-D~c-79 R[lAT(.\ .OBJ 6 27-JIJI-81 
12-Jun-81 RTRV2 .FOR 5 22-Dec-81 
27-JIJ 1-81 • RTRV2 .LST 8 22-[lec-81 
21-Dec-81 RTRV2 .DB .. I 7 22-fiec-81 
21-Dec-81 SAVEO .FOR 4 22-Dec-81 
21-Dec-Bl SAVF.O .un 7 22-[lec-81 
01-Dec-79 SAVEO .OBJ 6 22-Dec-81 
01-Dec-79 SAVE2 .FOR 5 22-fiec-81 
01-[l""c-79 SAVE2 .LST 8 22-[lec-81 
29-Dec-81 SAVE2 .OBJ 7 22-Dec-81 
29-Dec-81 SCALE .FOR 3 22-Ma\:l-81 
29-Dec-81 SCALE .DBJ 5 27-..Iu]-81 
29-Dec-81 SCOIL1.FOR 4 27-Ma'~-81 
29-Dec-Bl SCO JL 1 -. DBJ 7 27-Jul-81 
19-Ma\.f-80 SCOIL1.TXT '1 29-Ma\:l-81 "-

1 9 - Juri - B 1 SCOIL2.FDR 1 27-Jul-81 
27-Jul-81 1228(.11. DAT 2 29-[iec-81 

72 Files, 919 Blocks 
55 Free blocks 

MG 33 LSI-ll/2 FORTRAN Source and Object 
Module Fil es, Backup Disk 



M.l. Green 
March 1, 1982 

01-Mar-82 
CMr:VFT.SAV 
DASDM1.TXT 
DSKDIR.TXT 
M T R T ST. S A I) 
NMTRX1.DAT 
F'MTRX1.DAT 
QDATlJl.SAV 
QDADJ2. SAl) 
QDANAL.SAV 
REF'RT1.BAK 
REF'RT1.TXT 
1229Al.DAT 
1229A2.DAT 
1229A3.DAT 
1229A4.DAT 
1229A5.DAT 
1229A6.liAT 
1229A7.DAT 
1230Al.DAT 
1230A2.DAT 
1230A3.DAT 
o1230A4.DAT 
1230A5.DAT 
1230A6.DAT 
1230A7.DAT 
1230A8.DAT 
1230Bl.DAT 
1230B2.DAT 
1230B3.DAT 
1230B4.DAT 

~5 05-?:IJ~-8)o 

3 03-0ct-81 
1 ~9-fip.c-8l 

25 29-lIer::-81 
2 29-DE'c-8l 
2 29-liec-81 

32 31-lip.c-81 
35 31-Dt?c-Sl 
90 22-liE'c-81 

4 06-Jarl-Sl 
6 07-Jar.-81 
2 29-Dec-Sl 
2 29-flec-81 
2 29-Dec-Sl 
2 29-liec-81 
2 29-Dec-Sl 
2 29-liec-:-Sl 
2 29-Dec-Sl 
2 30-Dec-8:l 
2 30-Do?c-Sl 
2 30-Dec-81 
2 30-Dec-Sl 
2 30-Dec-Sl 
2 30-Dt?c-Sl 
2 30-Dec-Sl 
2 30-Dl?c-Sl 
2 30-Dec-Sl 
2 30-Dec-Sl 
2 30-DE'c-81 
2 30-Dec-Sl 

60 Files, 323 Blocks 
651 Free blocks 

Appendix A MT 313 Page A3 of A12 

1;:>30B;-i, n("'IT 
1230B6,DAT 
1?3()B7.T.IAT 
1230BS,DAT 
123()r::I., DAT 
1230C2.DAT 
1230C3,T.IAT 
1230C4.DAT 
1230C5.DAT 
1230C6.DAT 
1 230 C 7 , D?: T 
1230CS,DAT 
1230Dl,DAT 
1230D2.DAT 
1230D3.flAT 
1230D4.DAT 
1230fl5.DAT 
1230D6.DAT 
1230fl7.DAT 
1230D8.DAT 
1230E1.DAT 
1231Al.DAT 
1231A2.flAT 
1231A3.DAT 
1231A4.flAT 
1231A5.DAT 
1231Bl.DAT 
1231B2.DAT 
1231B3.flAT 
1231B4.DAT 

~ 3()-onp.c-81 
2 30-Dec-81 
") ,-
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
:2 
2 
2 
2 
2 
2 
2 
2 

3 () - T.I P. f: - 8 1 
30-Dec-81 
30-Dp.f:-81 
30-Dec-81 
30-T.ip.f:-81 
30-Dec-Sl 
3()-Df'c-Sl 
30-[iec-Sl 
3 () - D E' Co - 8 1 
30-Dec-Sl 
3()-DE'c-81 
30-Dec-Sl 
3()-Dec-Sl 
30-Dec-81 
3()-De-c-Sl 
30-Dec-Sl 
30-Dec-Sl 
30-Dec-81 
30-Dec-Sl 
31-Dec-S1 
3 ~~ -Dec-81 
31-Dec-81 
31-Dec-Sl 
31-[iec-Sl 
31-Dec-81 
31-Dec-81 
3 :i - D N° - S 1 
31-Dec-Sl 

MG 35 LSI-ll/2 Load Modules and Data Files, 
Backup Disk 
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Ol-Mar-82 
CMCVFT.SAV 
NMTRX1.DAT 
F'MTRX1.DAT 
QDADJ1. SAl) 
QItADJ2.SAV 
QDANAL.SAV 
02250A.DAT 
02250B.DAT 
02250C.DAT 
02251A.DAT 
02251B.DAT 
02252A.DAT 
02252B.DAT 
02253A.DAT 
02253B.DAT 
1229f.\1.DAT 
1229A2.DAT 
1229A3.DAT 
1229A4.DAT 
1229A5.DAT 
1229A6.ItAT 
1229A7.DAT 
1230A1.DAT 
1230A2.DAT 
1230A3.IIAT 
1230A4.DAT 
1230A5.DAT 
1230A6.DAT 
1230A7.DAT 
1230A8.DAT 
1230Bl.DAT 
1230B2.DAT 

64 Files, 
660 Free 

Appendix A MT 31~ Page A4 of A12 

'lC" 
4'~U 05-AIJ£-fH 1 2:;\ 0 B 3 ( D {~ T 2 3 (1- T.I E' r: - Ii 1 

2 29-(I~c-81 l230Bif,DAT 2 30-Dec-81 
'1 29-DeC'-8:J. 1230B5 (D(':T 2 30-Der:-81 L 

33 20-JBn-82 1230B6,DAT 2 30-Dec:"81 
36 20-Jan-82 1230B7 (D?lT 2 30-DE'f:-81 

100 23-Feb-82 1230B8.DAT 2 30-Dec-81 
2 25-F£'b-82 1 230 C 1 ( II II T 2 30-DE'C'-81 
'1 25-Feb-82 1230C2.DAT 2 30-Dec-81 L 

'1 25-Feb-82 1230C3 (II~T 2 30-DE'c:-81 L 

2 25-Feb-82 1230C4.DAT 2 30-Dec-81 
2 25-Feb-82 1 230 C 5 ( D II T 2 30-fiec-81 
2 25-F~b-82 1230C6.DAT 2 30-Dec-81 
2 25-Feb-82 1230C7,DAT 2 30-Dec-81 
'1 25-Feb-82 1230C8.DAT 2 30-Dec-81 L 

'1 25-Feb-82 1230Dl • r.IAT 2 30-Dec:-81 ... 
2 29-[iec-81 1230D2.DAT 2 30-Dec-81 
2 29-DE'c-81 1230D3.ItAT 2 30-Der:-81 
2 29-(Iec-81 1230D4.DAT '1 30-Dec-81 ... 
2 29-Dec-81 1230T.l5.DAT 2 30-DE'C'-81 
2 29-Dec-81 1230D6.DAT 2 30-[iec-81 
2 29-Dec-81 1230It7.DAT 2 30-Iiec-81 
'1 29-Dec-81 1230D8.DAT 2 30-Dec-81 L. 

2 30-Dec-81 1230El.ItAT 2 30-DeC'-81 
2 30-Dec-81 1231f.\1.DAT 2 31-Dec-81 
2 30-Dec-81 1231A2.DAT 2 31-Dec-81 
2 30-Dec-81 1231A3.DAT 2 31-Iiec-81 
2 30-Dec-81 1231fi4.DAT '") 3:i-Dec-81 ... 
2 30-Dec-81 1231A5.DAT '1 31-Dec-81 ... 
2 30-Dec-81 1231Bl.DAT 2 31-flec-81 
2 30-Dec-81 1231B2.DAT 2 31-[iec-81 
2 30-Dec-81 1231B3.DAT '") 31-Dec-81 ... 
2 30-[iec-81 1231B4.DAT 2 31-Dec-81 

314 BlocY-.s 
blocks 

MG 38 LSI-ll/23 Load Modules and All 
Data Fil es , Backup Disk 



'.' 

M.1. Green 
March 1, 1982 

Ol-Mar-82 
BELLi .FOR 
BELL1 .LST 
BELLl .OBJ 
DP2NTG.FOR 
DP2NTG.LST 
DP2NTG.OBJ 
DRFTC .FOR 
DRFTC .LST 
DRFTC .OBJ 
F4FFT .OBJ 
G .COM 
GMPRD .FOR 
GMPRD .LST 
GMPRD .OBJ 
HRDWR .FOR 
HRDWR .LST 
HRDWR .OBJ 
INIT .FOR 
INIT .LST 
IN IT .OBJ 
MTRTST.FOR 
MTRTST.LST 
MTRTST.OBJ 
NMTRX1.DAT 
0 .COM 
PHAMPL.OBJ 
PLOT1 .FOR 
PLOT1 .LST 
PLOT1 .OBJ 
PL10LB.OBJ 
PMTRX1.DAT 
QDADJ1.FOR 

64 Files, 

~ 12-JlJn-B :i. 
3 19-Jan-82 
7 19-Jc:rl-R2 
3 '2'1-JlJn-81 
6 19-Jan-B2 
9 19-J;Jn-82 
3 15-JlJn-Bl 
.5 19-Jan-82 
8 19-J~n-B2 

4 19-M;=J,:;-80 
1 19-Jan-82 
3 01-Dl?c-79 
6 19-Jan-82 
7 !9-J;=Jn-82 
3 19-Jan-B2 
7 19-Jan-82 
8 19-Jan-B2 
4 22-Feb-82 
6 22-Feb":'B2 
7 22-Fl?b-82 
6 29-D£>c-81 
9 19-Jan-82 

10 19-Jan-82 
" 29-Dec-81 ... 
1 23-Feb-82 
" 19-May-80 "-

4 23-Feb-82 
8 23-Feb-82 
9 23-Feb-82 

384 18-Jan-82 
2 29-Dec-81 

11 31-Dec-81 
897 Blocks 

77 Free blocks 

Appendix A MT 31) Page A5 of ~12 

(HI H 1) .J J. • L. S T :i.R ~. 9-,j;m-R2 
o D :HI. J1 • I) B J 17 19-Jan-82 
(WAD,) J .• SM' 33 20-J~rl-B2 
o II ~)[I.J 2 • FOR 14 31-Dec-81 
(HlAD,j2. L 5T '")' 

,~ .l 1S'-J<ln-82 
ODADJ2.0BJ 20 19-Jan-82 
QrIAD.J2.8M' 31> 20-J~n-82 
ODANAL.FOR 11 22-Dec-81 
(.nI~NM .• l 5T 19 19-JCln-B2 
QDANAL.OBJ 20 19-Jan-82 
QnSBR .FOR 3 22-Dpc-Bl 
QDSBR .LST 6 19-Jan-82 
QDSBR .OB,j 7 19-Jc:n-82 
RDATA .FOR 5 19-Jan-82 
RDATA • LST 8 19-Jarl-B2 
RDATA .OBJ 8 19-Jan-82 
RTRV2 .FOR 5 22-Dp.c-81 
RTRV2 .LST 8 19-Jan-82 
RTRV2 .OB') 9 19-J~n-B2 

SAVEO .FOR 4 22-Dec-81 
SAVEO .LST 7 19-Jan-82 
SAVEO .OBJ • 8 19-Jan-82 
SAVE2 .FOR 5 22-[JE'c-81 
SAVE2 .LST 8 19-Jan-82 
SAVE2 • OR~I 10 19-J~n-82 
SCALE .FOR 3 22-May-81 
SCALE .LST 5 19-Jarl-82 
SCAl.E .OBJ 6 19-Jan-82 
SCOIL1.FOR " 27-May-81 
SCOIL1.LST 7 19-Jan-82 
SCOIL1.0BJ 9 19-Jan-82 
SCOIL1.TXT 2 29-May-81 

MG 39 LSI-1l/23 FORTRAN Source and Object 
Module Files, Backup Disk 



• M.l. Green 
March 1, 1982 

Ol-Mar-82 
BA • SYS . 
BINCOM.SAV 
CREF .SAV 
D .COM 
DIR .SAV 
DUMF' .SAV 
DUP .SAV 
DY .SYS 
FORMAT.SAV 
FORTRA.SAV 
K52 .SAV 
LIBR .SAV 
LINK .SAV 

26 Files, 

7F' Ol-M<1r-RO 
top o l-Min-80 

6P Ol-MiH-80 
iF' 29-.Jan-80 

l7P Ol-Mar-80 
8P Ol-M;;lr-80 

4lF' Ol-Mar-80 
4F' 01-M<lr-80 

19F' 01-M~r-80 
I76F' 12-Feo-81 

55P 01-Mar-80 
22P 01-Mar-80 
41P 01-Mar-80 

852 Blocks 
1"" -- Free bloel',s 

MME 16 LSl-ll/2 

Appendix A MT 313 Page A6 of A12 

LS C·" C' 
( d 1" 2F' o :i. -1'1 <11' - 8 0 

MACRI) .SAV 5lP Ol-Mar-80 
NL ,SYS 2P o :i. - ~i a r - 8 0 
PIP .SAV 23P Ol-Mar-80 
RESORC. SA,) 15P o ~l - 1'1 <11' - 8 0 
RTllSJ.SYS 67F' Ol-Mar-80 
SETDAT,SAV 2F' 08-~I<:ln-82 

SRCCOM.SAV I3P 01-Mar-80 
STARTS.COH IF' 08-Jan-8l 
SWAP .SYS 25P 01-Mar-80 

• SYSLIB.OBJ 200P 1 3-F f!b-81 
SYSMAC.SML 42P 01-Mar-80 
TT .SYS 2P 01-Har-80 

Operating System Disk 



• 

• 

'r 

M.l. Green 
March 1, 1982 

01-Mar-82 
(iRRAY • FOR 
BELL1 • FOR 
BELL1 .OBJ 
CMCVFT.SAV 
DASDM1.TXT 
DEVTBL.TXT 
DP2NTG.FOR 
DP2NTG.OBJ 
DRFTC .FOR 
DRFTC .OBJ 
F4FFT .OBJ 
G • COM 
GMADD .FOR 
GMPRD .FOR 
GMPRD .LST 
GMF'RD .OBJ 
GMSUB .FOR 
GMTRA .FOR 
GPIB .OBJ 
GTF'RD .FOR 
HRDWR .FOR 
HRDWR .OBJ 
INIT .FOR 
IN IT .LST 
INIT .OBJ 
LOC • FOR 
MAItD .FOR 
MINV .FOR, 
MTRTST.FOR 
MTRTST.LST 
MTRTST.OBJ 
MTRTST.SAV 
NMTRX1.DAT 
PHAMF'L.OBJ 

6 01.-T.leC'-79 
2 1 2 - .J u n - S 1 
6 27 - ~I '-' 1 - 8 J. 

25 05-AIJg-81 
3 03-[Ict-81 
1 29-Ar-r-S1 
3 :?4-Jun-81 
727-JIJ1-S1 
3 15-Jun-Sl 
6 27-Jul-S1 
4 19-MCty-80 
1 lS-Dec-S1 
3 01-DE"c-79 
3 01-Itec-79 
6 23-DE"c-81 
5 23-Itec-81 
3 01-DE'c-79 
3 01-Dec-79 

11 29-Ar-r-81 
3 01-Itec-79 
3 12-Jun-81 
527-JIJl-S1 
3 21-Dec-81 
6 21-Dec-S1 
5 21-Dec-81 
4 01-Dec-79 
6 01-Dec-79 
S 01-Dec-79 
6 29-Dec-Sl 
9 29-Dec-81 
7 29-DE"c-81 

25 29-Dec-S1 
2 29-Dec-81. 
2 19-M;J'3-80 

PLOT1 .FOR 2 19-Jun-81 
PLOT1 .OBJ 5 27-Jul-S1 

72 Files, 919 Blocks 
55 Free bloer-.s 

Appendix A MT 313 Page A7 of A12 

PL101.B.OBJ 
PMTRX1,DAT 
OflAJ)'H • FOR 
o D fl D.J! • L S T 
QDflD,J:1. • OBJ 
ODI"-lDJ1.SAV 
QlIAD'):? • B(-iK 
ODAItJ2.FOR 
ODADJ2.LST 
ODADJ2.0BJ 
ODADJ2.S(W 
ODANAL.FOR 
ODANM .• LST 
ODANAL.OBJ 
ODANI"-lL.SAV 
ODSBR .FOR 
ODSBR .LST 
ODSBR .OBJ 
RDATA .FOR 
RDI"-lTA .OBJ 
RTRV2 .FOR 
RTRV2 .LST 
RTRV2 .[IBJ 
SAVEO .FOR 
SAVEO .LST 
SAVEO .OBJ 
SAVE:? .FOR 
SAVE2 .LST 
SAVE2 .OBJ 
SCALE .FOR 
SCALE • OB~I 
SCOIL1.FOR 
SCOIL1.0BJ 
SCOIL1.TXT 
SCOIL:?FOR 
1228f:11.DAT 

~O~ 26-M;ll'-fP 
2 29-Dec-81 

11 ~J.-D(':r:-B1 
18 31-Dec'-81 
:1. 2 ~ ~t - D P.r~ - 8 1 
32 31-Dec-81 
),4 ~0-J)er:-81 

14 31-Dec-S1 
21 31-T.tf?c-81 
13 31-Itec-81 
~5 3J.-T.teC'-81 
11 22-Dec-81 
19 22-Df'C'-81 
15 22-Dec-S1 
90 22-Der:-81 

3 22-Dec-Sl 
6 22-flec-81 
6 22-Dec-81 
5 12-Jun-81 
6 27-Jul-Sl 
5 22 - Dec' - 8 1 
S 22-Dec-81 
7 22-Dec-81 
4 22-Dec-S1 
7 22-Iiec-S1 
6 22-Dec-Sl 
5 22 - Dec' - 8 1 
S 22-Dec-S1 
7 22-Dec-81 
3 22-May-S1 
5 27 - .. ltJ 1 - 8 1 
4 27-May-Sl 
7 27-Jul-81 
2 29-Ma'3-81 
1 27-JuJ.-81 
2 29-Dec-81 

MME 37 LSI-11/2 FORTRAN Source and Object 
Module Files, Working Disk 



• 
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'. 

M. I. Green 
March 1, 1982 

01-Mal'-82 
CMrVFT.SAV 
DASDM1.TXT 
I1SKDIR.TXT 
M T R T ST. SAl) 
NMTRX1.DAT 
F'MTRX1.I1AT 
ODADJ1.SAV 
ODADJ2.SAV 
ODANAL.SAV 
REF'RT1.BAK 
REF'RT1.TXT 
1229A1.DAT 
1229A2.DAT 
1229A3.DAT 
1229A4.DAT 
1229t15.DAT 
1229A6.DAT 
1229A7.DAT 
1230A1.DAT 
1230A2.DA"F 
1230A3.DAT 
1230A4.DAT 
1230A5.DAT 
1230A6.DAT 
1230A7.DAT 
1230A8.DAT 
1230B1.DAT 
1230B2.DAT 
1230B3.DAT 
1230B4.DAT 

60 Files, 323 

~C" 
;- ",' ()~-AIJ£-81 

3 03-0ct-81 
1 :?9-Dec-8~_ 

'"IC" ,;...J 29-Dec-81 
2 29 - [I e c - 8 1 
'"I 29-Dec-81 c-

32 31-Dec-81 
35 31-Dr;:oc-81 
90 22-Dec-81 

4 06-J;:ln-81 
6 07-Jan-81 
2 29-Dec-81 
2 29-Dec-81 
2 29-Dr;:oc-81 
2 29-Dec-81 
2 29-Dec-81 
2 29-Dec-81 
2 29-Dec-81 
2 30-Dec~81 
'"I 30-J)ec-81 ... 
~ 30-Dec-81 ... 
2 30-Dec-81 
2 30-Dec-81 
2 30-Dec-81 
'"I 30-D(>c-81 ... 
'"I 30-Dec-81 0:.. 

2 30-Dec-8~. 
2 30-Dec-81 
~ 30-Dec-8t L 

2 30-Dec-81 
Blocks 

651 Free blocks 

MME 38 LSI-ll/2 
Working 

Appendix A MT 313 Page A8 of A12 

1 2 3 () B ~ ( D {~ T ~, 30-Dp.c-81 ~-

1230B6.DAT 2 30-Dec-81 
1230B7 (D{-:T ? 30-Dec-81 
t230B8.DAT 2 30-Dec-81 
1230Cl (D{olT 2 3()-DE'c-81 
1230C2.DAT '"I 30-Dec-81 o:.. 

1230C3. JH-:T 2 3()-Tlec-81 
1230C4.DAT 2 30-Dec-81 
1230C5.DAT 2 30-Tlec--81 
1230C6.DAT 2 30-Dec-81 
123()C7.TlAT ~ 30-Dec:-81 ... 
1230C8.DAT 2 30-Dec-81 
1230Dl.TlAT 2 30-J)ec-81 
1230D2.DAT 2 30-Dec-81 
1230D3.DAT 2 30-Dec-81 
1230D4.DAT 2 30-Dec-81 
1230Tl5.flAT 2 30-D(>c-81 
1230D6.DAT 2 30-Dec-81 
1 2 3 () II 7 • D A T 2 30-Dec-81 
1230D8.DAT 2 30-Dec-81 
1230E1.flAT 2 30-Dec:-81 
1231Al.DAT 2 31-Dec-81 • 
1231A2.TlAT 2 3~t-Tlec-81 

1231A3.DAT 2 31-Dec-81 
1231t14.TlAT -2 3:t-Dec-81 
1231t-l5.DAT ~ 31-Dec-81 "-

1231B:1 .DtlT 2 3 ~l - D (> c· - 8 1 
1231B2.DAT 2 31-Dec-81 
1231B3.TI~T 2 3:i.-J)ec:-81 
1231B4.DAT 2 31-Dec-81 

Load Modules and Data Fil es, 
Disk 



M.L Green 
March1,1982 

01-Mar-82 
BA .SYS 
BINCI)M.SAI) 
CMCLIB.OBJ 
CREF .SAV 
DEVTBL.TXT 
DIR • sr~v 
DUMP .SAV 
DUP .SAV 
DY .SYS 
FORMAT.SAV 
FORTRA.SAV 
GF'IB .OBJ 
INI .COM 
K52 .SAV 
LIBR .SAV 

29 File',;, 

7F' Ol-M<lr-8(l 
lOP 01-Mar-80 
25F' 13-Df:'c-78 

.sF' 01-Mar-80 
IF' 23-0ct-8:t 

17P 01-Mar-80 
8P Ol-Mar-RO 

4lP 21-Ser,-81 
4P 2 1 - S e f' - 8 ~. 

19P 01-Mar-80 
129F' 15-Jan-82 

l1P 23-0ct-81 
IF' 19-JC}rl-82 

55P 01-Mar-80 
22P 21-Sep-81 

844 Blocks 
130 Free blocks 

Appendix A MT 313 Page A9 of A12 

LINK , f;AV 4:i. F' o :i. - ~I <n - 80 
l.S ,SYS '2F' 21-Sep-81 
MACRO , S{~ ,} 5 J. F' o :i. - H (1 T' - 80 
NL ,SYS 2F' 01-Mar-80 
PIP , SA,' 23F' o J. - M <:31" - R 0 
RESORC.SAV 15F' Ol-Mar-80 
RT11 S,). SYS 67F' o :i. - H ;::< T' - 8 0 
SETDAT.SAV 2F' 07-Jar,-82 
SRCr.O~\. SA" 13P Ol-Mar-80 
STARTS. COM 1F' 15-Jan-82 
SWAP ,SYS 25F' O~t -M<l 1'-80 
SYSLIB.OBJ 202P 15-Jan-82 
SYS~lAC. SNL 42F' 1), -~lan-82 
TT .SYS 2P 01-Mar-80 

MME 39 LSI-l1/23 Operating System Disk 
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.. 

M.l. Green 
March 1, 1982 

01-Mar-82 
BELL1 .FOR 
BELL1 .LST 
BELLi .OBJ 
DF'2NTG.FOR 
DP2tHG. LST 
DP2NTG.OBJ 
DRFTC • FOR 
DRFTC .LST 
DRFTC .OBJ 
F4FFT .OBJ 
G .COM 
GMPRD .FOR 
GMPRD .LST 
GMPRD .OBJ 
HRDWR .FOR 
HRDWR .LST 
HRDWR .OBJ 
IN IT .FOR 
INIT .LST 
INIT .OBJ 
MTRTST.FOR 

• MTRTST. LST 
MTRTST.OBJ 
NMTRX1.DAT 
PHAMPL.OBJ 
PLOT1 .FOR 
PLOT1 .LST 
PLOT1 .OBJ 
PL10LB.OBJ 
PMTRX1.DAT 
QDADJ1.FOR 
QDADJ1.LST 

63 File5, 

2 1 2 - J IJ r, - 8 :.. 
3 19-Jan-82 
7 19-JLlra-82 
3 21}-JlJn-81 
6 19-Jar,-82 
9 19-Jan-82 
3 15-JlJra-8~ . 
6 i9-J;:lrI-82 
8 i9-Jar,-82 
4 i9-M<Jy-80 
1 19-Jar,-8? 
3 01-Det:'-79 
6 19-Jara-82 
7 • 19-Jara-82 
3 19-Jara-82 
7 19-J;:m-82 
8 19-Jan-82 
I} 22-Feb-82 
6 22-Feb-82 
7 22-Feb-82 
6 29-Dec-81 
9 19-Jan-82 

10 19-Jara-82 
2 29-Dec-8.1 
"') 19-Mc:~-80 "-
"') 19-JlJra-81 "-

5 19-Jc:ra-82 
8 19-J::lrI-82 

384 18-Jara-82 
2 29-Dec-81 

11 31-Dec-81 
18 19-Jan-82 

890 Blocks 
84 Free blocks 

Appendix A MT 313 Page A10 of A12 

Q[I{IT.l,H ,DB,) ).7 1S'-.Jiln-82 
o D I) II J 1 • S A V 33 20-Jara-82 
QDAT.I,)2. FOR :l. It 3:i.-T.ip.(:-81 
ODt-IDJ2.LST 21 19-Jar,-82 
Q II A n ~12 • (I B J 20 1 S'-JLlr,-82 
QDADJ2.SAV 36 20-Jan-82 
QDANAL.FOR 11 22-Dp.c-8i 
ODAN.AL. LST 19 19-Jara-82 
QD,ANAL.OBJ 20 1 S'-Jar,-82 
QDSBR .FOR 3 22-Dec-81 
QDSBR .LST 6 19-J<:3rI-82 
QDSBR .OBJ 7 19-Jara-82 
RDAT?} ,FOR 5 19-JLlra-82 
RDATA .LST 8 f9-Jara-82 
RDATA , OB~I 8 19-Jara-82 
RTRV2 .FOR c:- 22-Dec-81 ..J 

RTRV2 .LST 8 19-Jaf,-82 
RTRV2 .OBJ 9 19-Jan-82 
SAVEO .FOR 4 22-Dec-81 
SAVEO .LST 7 19-Jan-82 
SAVEO .OB,J 8 19-J<:lra-82 
SAVE2 .FOR 5 22-Dec-81 
SAVE2 • L ST 8 19-Jan-82 
SAVE2 .OBJ 10 19-Jan-82 
SCALE .FOR 3 22-Ma~l-8i 

SCALE .LST 5 19-Jara-82 
SCALE .OB,J 6 19-Jar,-82 
SCOIL1.FOR 4 27-Ma~-81 

SCOILj,l.ST 7 19-Jara-82 
SCOIL1.0BJ 9 19-Jara-82 
SCOILl • TXT 2 29-Ma'=l-81 

MME 41 LSI-ll /23 FORTRAN Source and Object 
Module Fil es, Working Disk 
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M.I. Green 
March 1, 1982 

01-Ma~-82 

CMCVFT.SAV 
NMTRX1.DAT 
PMTRX1.DAT 
QDADJ1.SAV 
ODADJ2.SAV 
ODANAL.SAV 
02250A.DAT 
02250B.DAT 
02250C.DAT 
02251A.DAT 
02251B.DAT 
02252A.DAT 
02252B.DAT 
02253A.DAT 
02253B.DAT 
1229Al.DAT 
1229A2.DAT 
1229A3.DAT 
1229A4.DAT 
1229A5.DAT 
1229A6.DAT 
1229A7.DAT 
1230Al.DAT 
1230A2.DAT 
1230A3.DAT 
1230A4.DAT 
1230A5.DAT 
1230A6.DAT 
1230A7.DAT 
1230AB.DAT 
1230Bl.DAT 
1230B2.DAT 

~~ 
~J 

2 
~ 
~ 

33 
36 

100 
2 
2 
~ , 
2 
2 
2 
2 
2 
2 
2 
~ 
~ 

2 
2 
2 
2 
2 
~ , 
2 
2 
2 
~ 
~ 

2 
2 
2 
2 
2 

05-Au~-81 

29-D@e-81 
29-Dee-Bl 
20-Jan-82 
20-Jan-82 
23-Feb-82 
25-Feb-82 
25-Feb-82 
25-Feb-82 
25-Feb-82 
25-Feb-82 
25-F~b-82 

25-Feb-82 
25-F2b-82 
25-Feb-82 
29-D2e-81 
29-Dee-81 
29-Dee-81 
29-Dee-81 
29-Det-81 
29-Dee-81 
29-Dee-81 
30-Dee-8] 
30-Dee-81 
30-Dee-Bl 
30-Dee-81 
30-Dee-81 
30-Dee-81 
30-Dee-81 
30-Dee-B1 
30-Dee-81 
30-D2e-81 

64 Files, 314 Blocks 
660 F~ee blocks 

MME 42 LSI-ll/23 Load 
Working Disk 
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1230B3.DAT ~ 30-Dec-81 ~ 

1230B4,DAT 2 30-Dee-81 
1230B5.D~T ~ 30-De~-Al 
1230B6.DAT ~ 30-Dee~81 ~ 

1230B7.DAT ~ 30-De~-81 ~ 

1230B8.DAT 2 30-Dee-81 
1230Cl.DAT ~ 30-De~-81 ~ 

1230C2.DAT ~ 30-Dee-81 , 
1230C3.DAT 2 30-De~-81 
1230C4.DAT 2 30-Dee~81 

1230C5.DAT ~ 
~ 30-D~~-81 

1230C6.DAT ~ 30-Dee-81 ~ 

1230C7.DAT 2 30-De~-81 
1230C8.DAT 2 30-Dee-81 
1230Dl.DAT 2 30-Dee-Bt 
1230D2.DAT 2 30-Dee-81 
1230D3.DAT 2 30-Dee-81 
1230D4.DAT 2 30-Dee-81 
1230D5.DAT 2 30-De~-81 

1230D6.DAT 2 30-Dee-81 
1230D7.DAT 2 30-De~-81 
1230D8.DAT 2 30-Dee-81 
1230El.DAT 2 30-De~-81 

1231A1.DAT 2 31-Dee-81 
1231A2.DAT 2 31-De~-Bl 

1231A3.DAT 2 31-Dee-81 
1231A4.DAT ~ 31-De~-81 ~ 

1231A5.DAT 2 31-Dee-81 
1231Bl.DAT 2 31-ne~-81 

1231B2.DAT 2 31-Dee-Bl 
1231B3.DAT ~ 31-De~-Bl ~ 

1231B4.DAT 2 31-Dee-81 

Modules and Data Files, 



1 

• 

M.l. Green 
March 1, 1982 

01-Mar-82 
BELL1 .OBJ 
DF'2NTG.OBJ 
DRFTC .OBJ 
F .COM 
F4FFT .OBJ 
GMPRD .OBJ 
GPIB .OBJ 
HRDWR .OBJ 
INIT .OBJ 
0 .BAK 
0 .COM 
PHAMPL.OBJ 
PLOT1 .FOR 
PLOT1 .LST 

28 Files, 710 

7 19-~J<m-82 

9 19-J<1n-82 
8 19-Jan-82 
1 23-F2b-82 
4 19-Ma~-80 

7 19-Jelrl-82 
11 23-0ct-81 

8 19-Jan-82 
7 22-FE'b-82 
1 23-F~b-82 
1 23-Feb-82 
2 19-May-80 
4 23-Feb-82 
8 23-Feb-82 
Blocks 

264 Free blocks 

Appendix A MT 313 Page A12 of A12 

PLOTl ,OB'} 9 2 J -- F (~ to - A;:> 
PL10LB.OBJ 385 23-Feb-82 
Q D A J) ,J 1 , 0 B.J 17 19--Jan-82 
ODADJ2.0BJ 20 19-Jan-82 
QDAl'UH_, N{-lP ;21. 23-Fp.b':'82 
QDANAL.OBJ 20 19-Jan-82 
QDANAL. S{)~J ~~ () () 23-Ff:b-82 
QDSBR .OBJ 7 19-Jan-82 
RTlAT{) .OBJ 8 19--J~n-82 
RTRV2 .OBJ 9 19-Jan-82 
SP.VEO .OBJ 8 19-Jan-82 
SAVE2 .OBJ 10 19-Jan-82 
SCALE .OBJ 6 19-Jan-82 
SCOIL1.0BJ 9 19-Jan-82 

MME 43 LSI-ll/23 FORTRAN Source and Object 
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ENGINEERING NOTE 643 MT 313 B1 
SUBJECT NAME 

"FIXING" of Four ~1ore Rare Earth Quadrupole Magnets Michael 1. Green 
By The Halbach Technique DATE 

March 1 , 1982 

Page QIJad. Data T i "Ie f' ro 9 I-a nl 11 esc r. i r' t i ('l rl 
SIN Set 

2 - 3 62-0 02250A 10:18:40 RDANAL No sh j DIS, h CJ r nl (. n i c c: rl a] \;I s i !; • . . 
4 62-0 • • ODf)DJ 1 Shinl c;:}lculation. 

5-6 62-0 02250B 13!57!Ob QJMNAL Shi nl schE'dlJle 1 , 
ha rnlon i c analysis. 

7 62-0 • • ODt:'tDJ1 Shinl c3lclJlation. 

8 - 9 62-0 02250C 14!48:12 QDANAL Shi nl s (' h e d u 1 E' 2, 
ha rnlon i c analysis. 

10 62-0 • • ODADJ1 Shim calculation. • 

11 - 12 62-1 02251A 15:00:45 QDANAL No shi nls, hCJrmonic 
analysis. 

13 62-1 • • ODADJ1 Shinl calclJlation. 

14 - 15 62-1 02251B 15:42:29 QDANAL Shinl sc:hE'dule 3, 
ha rnlon i c analysis. I 

16 62-1 • • ODtHIJ 1 Shinl calculation. I 
I 

17 - 18 62-2 02252A 16!16!33 RDANAL No sh i nls , hCJrlTl(mic ! 

I 
analysis. 

I . . 

19 62-2 • • ODADJ1 Shinl calculation. I 
i 

20 - 21 62-2 02257B 16:39:01 RDANAL Shi nl schedule 4, I 
ha rnlon ic analysis. 

I 

\ 

22 62-2 • • ODr~DJl Shin. C3lclJlation. 

23 - 24 62-3 02253A 17!02:03 QTlANAL No shilhS, h [< r m (. n i c I 
I 
I 

analysis. ! 

25 62-3 • • ODADJ1 Shi nl calculation 

26 - 27 62-3 02253B 17:26:08 QJ)ANAL Shi DI s (" h f! d u 1 e 5, 
ha rnloni c analysis. 

:a 
t"' 28 62-3 • • ODADJ1 Shi nl cal c IJ 1 at i 0 r •• l. ... .. .. ... 
" APPENDIX B '" , ... ... Computer Output .. ... .. 
~ • .. 
:' .., -.. .. 
~ 
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THE ~~TE IS 25-FEB-82 TIME 10118140 
2' search coil, LANL REC QUADRUPOL.E, SIN 62- 0 

ADJUSTING PHASE 
THE QUADRUPOLE REFERENCE RADIUS IS 0,0350000 METERS. 
THE V I F ISO NTH EO. 00 :I. ') 0 l. T RAN G E • 

--------------------llNBUCKED COIL-----------------
-366647. COUNTS DRIFT OVER 129 POINTS WITH -2864. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 107782.4 COUNTS 
DIPOLE STRENGTH = 0.000027, PHASE ANGLE = -165.96 

B:L(EFF) :::: 0,1659 TESLA, WITH PHhSE ANGLE -·0,55 

--------------------BUCKED COIL.S------------------
5 11 72. CO lJ N T 5 DR 1FT 0 V E R j. 29 POI NT S lH T H 400, DR 1FT PER F' 0 I NT 

MAXIUMUM AMPLITUDE: IS 171183,4 COUNTS 

N S(N) B(N)/B(2) flNGLE 
(COUNTS) <*1000) (DEG) 

3 64542. 12.4b -63.2 
4 25386. 10.43 -16.1 
5 111 05. 6.84 -59,9 
6 17300. 19.81 10.4 
7 2337. 4.61 38.8 
8 691. 2.44 162.1 
9 678. : 4.19 _. j 6 :i .• 4 

10 74~. 8,0";' 159.3 
11 206, , 3.90 180,7 
12 72. 2,37 -83.4 
13 19, 1. 07 150.2 
14 71. 6,86 -136.1 
·15 63, 10. 1+3 -146.8 
16 95. 26.81 -97.5 
17 52. 24.72 -153.6 
18 69. 55.38 -167.0 

HarlJlonic AnClIHsis sC)ved i rl djsk fUrd 02250A.DAT 
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file 02250A.DAT, diltf'l 25-FEB-82 f 
2" search coil, LANL REC QUADRUPOLE, SIN 62- 0 

ADJUSTING PHASE 
The sin g I e co i 1 at ten U il t ion i s 1 0 1 • 6 f 1:. h ~ \I If r B n ~ e i ~> 
The reference radius is 0.035000 rueters. 

B'L(eff) = 0.1659 AT -0.5 d~!:!reF~ .• 
N B(N)/B(2) ANGLE ROTATED 

* 1000 DEG ANGL.E 
3 12.46 -63.2 1.'>1.8 
4 10.43 -16.1 253.9 
5 6.84 -59.9 255.1 
6 19.81 10.4 370.4 
7 4.61 38.8 443.8 
8 2.44 162.1 61::-!.1 
9 4.19 -161.4 333.6 

10 8.06 159.3 699.3 
11 3.90 t80.7 765.7 
12 2.37 -83.4 546.6 
13 1.07 1.50.2 825.2 
14 6.86 -136.1 583.9 
15 10.43 -146.8 618.2 
16 26.81 -97.5 712.5 
17 24.72 -153.6 701.4 
18 55.38 -167.0 733.0 

The P-ruatrix indentification is! 
PMTRX1.DAT 81-dec-29 

B(N)/B(2).il000 
REAL HI?: G J: N (-\ R Y 
-11.84 3.89 
-2.90 -:i.O,02 
-1.76 -6.61 
19.48 3.59 
0.50 4.58 

-0.75 -'I -" ,,":.,. ( '-~,... 

3.75 -1.86 
7.54 -2.85 
2.72 2.79 

-2.35 -0.27 
-0.28 1.04 
-4.94 -4,76 
-2.13 -10.21 
26.58 -~.50 

23.44 -7.88 
5~.95 :12,49 

The "block" identification ~nd needed ~hirus Bre! 

BLOCK DELTA R ( I) 
(NO.) (MILS) 

0 26.1 
1 27.8 
2 18.2 
3 30.8 
4 1.5 
5 17.3 
6 0.0 
7 46.9 

0,001 volt.s. 

• 
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THE DATE IS 25-FEB-82 TIME 13:52:06 
2" search coil, LANL REC QUADRUPOl.E, SIN 62- 0 

POLE<SHIM:O<26, 1<27, 2<18, 3<29, 4<1, 5<17, 6<0, 7<46 
THE QUADRUPOLE REFERENCE RADIUS IS 0.0350000 METERS. 
THE VIF IS ON THE 0.001 VOLT RANGE. 

--------------------UNBUCKED COIl.-----------------
-345934. COUNTS DRIFT OVER 129 POINTS WITH -2703. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 105087.8 COUNTS 
DIPOLE STRENGTH = 0.000056, PHASE ANGLE = -119.77 

B'L(EFF) = 0.1604 TESLA, WITH PHASE ANGLE 0.19 

--------------------BUCKED· COILS------------------
106712. COUNTS DRIFT OVER 129 POINTS WITH 834. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 96031.0 COUNTS 

N S(N) B (N) IJ3< 2) ?lNGLE 
(COUNTS) (*1000) (DEG) 

3 3255. 0.65 1.2 
4 1884. 0.80 -13.1 
5 1983. 1. 26 51.8 
6 3664. 4.34 87.6 
7 688. 1.40 -4.4 
8 1493. 5.45 175.8 
9 654.' 4.:i.8 -.i 67.7 

10 484. 5,43 15.3 
11 327. 6.38 -J.09.5 
12 130. 4.42 -80.6 
13 106. 6.20 -8/~. 3 
14 130. 12.98 -32.2 
15 22. 3.75 U.8.1 
16 20. 5.89 18.8 
17 16. 7.87 -48.2 
18 50. 41.82 -106.4 

Ha rnlon i c Anal~si5 5~\,E'd in dj~k file~ 02250B. D(olT 
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file 02250B.DAT, d~te' 25-FEB-R2, tim~: 13:52:06 has bean retrieved. 
2" search coil, LANL REC QUADRUPOLE, SIN 62- 0 

POLE<SHIM:0<26, 1<27, 2<18r 3<29r 4<1r 5<17r 6<0, 7<46 
The single coil attenuation is 101.6, th~ Vlf range is . 0.001 volts. 
The reference r~dius is 0.035000 meters. 

B'L(eff) = 0.1604 AT 0.2 degrel?s. 
N B(N)/B(2) ANGLE ROTATED 

* 1000 [lEG ANGLE: 
3 0.65 1.2 226.2 
4 0.80 -13.1 256.9 
5 1. 26 51.8 366.8 
6 4.34 87.6 447.6 
7 1.40 -4.4 400.6 
8 5.45 175.8 625.8 
9 4.18 -167.7 327,3 

10 5.43 15.3 555.3 
11 6.38 -109.5 475.5 
12 4.42 -80.6 549.4 
13 6.20 -84.3 590.7 
14 12.98 -32.2 687.8 
15 3.75 118.1 883.~ 

16 5.89 18.8 828.8 
17 7.87 -48.2 806.8 
18 41.82 -106.4 793.6 

The ~-matrix indentification is! 
PMTRX1.[lAT 81-dec-29 

B(N)/JH2)*J.000 
REAL IMAGINARY 
-0.45 -0,47 
-0.18 -0.78 

1.25 0.15 
0.18 4.33 
1.07 0.91 

-0.40 -5.44 
~+52 -2,26 

-5.24 -1. 43 
-2(75 5.76 
-4.36 -0.72 
-3,93 -4,80 
to.99 -6.91 
-3.59 1.09 
-1. 90 5.58 

0.44 7.86 
11.79 40.12 

The "block" identification and np~dpd shjms ~re: 

BLOCK DELTA R (1) 

(NO.) (MILS) 
0 0.8 
1 1 .6 
2 0.6 
3 0.8 
4 2.0 
5 0.0 
6 1.7 
7 3.3 
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THE DATE IS 25-FEB-82 TIME 14:48:12 
2' search coil, LANL REC QUADRUPOLE, SIN 62- 0 

POLE<SHIM: 0<25, 1<27, 2<17, 3<29, 4<1r 5<15r 6<0, 7<48 
THE QUADRUPOl.E REFERENCE RADIUS IS 0.0350000 METERS. 
THE VIF IS ON THE 0.001 VOLT RANGE. 

------------------~-UNBUCKED COIL-----------------
-354889. COUNTS DRIFT OVER 129 POINTS WITH -2773. DRIFT ptR POINT 

MAXIUMUM AMPLITUDE IS 104623.4 COUNTS 
DIPOLE STRENGTH = 0.000038, PHASE ANGLE = -119.40 

B'L(EFF) = 0.1603 TESL~, WITH PHASE ANGLE -0, :i. 4 

--------------------BUCKED COIL.S------------------
96139. COUNTS DRIFT OVER 129 POINTS WITH 751. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 94000.1 COUNTS 

N S(N) B(N)/B.(2) ANGLE 
(COUNTS) <*1000) (DEG) 

3 1943. 0.39 99.9 
4 527. 0.22 -159.9 
5 220. 0.14 156.5 
6 3830. 4.54 88.9 
7 538. 1.10 30.6 
8 1562. 5.71 175.5 
9 617. 3.95 -:i.64.9 

10 436. 4.90 4.6 
11 379. 7.41 ,. ,- ," co: 

- .1 • .1 .~ <;.} 

12 158. 5,37 -67-.1 
13 108. 6.3:i. -79.5 
14 116. 1.1.64 -43.1 
15 21. 3.5:i. 38.9 
16 63. 18.29 -99.1 
17 9. 4.53 155.7 
18 '-''''' .:....J. 20 •. 84 173.0 

Ha rnlon i c Anal~sis ~.avE'd in disk fil£>: 02250C. D(-1T 
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file 02.250C.flAT, dat.e~ 25-FEB-87, t.;.mf!~ :i.4l48l12 r.af. beer. rrd.d.evE'd. 
2" search coil, LANL REC QUADRUPOLE, SIN 62- 0 

POLE{SHIM: 0(25, 1(27, 2(17, 3(29, 4(lr 5(15, 6(0, 7<48 • 
The sinsle ~oil attenuation is 101,6, the V/f ranse is 0.001 volts. 
The reference radius is 0.035000 mete~~. 

B'L(eff) = 0.1603 AT -0,1 desrees. 
N B(N)/B(2) ANGLE ROTATED 

* 1000 [lEG ANGL.E 
3 0.39 99.9 324,9 
4 0.22 -t59.9 110.1 
5 0.14 156.5 471 ,5 
6 4.54 88.9 448.9 
7 1.10 30.6 435.6 
8 5.71 175.5 625.5 
9 3.95 -164.9 330.1 

10 4.90 4.6 544.6 
11 7.41 -111.5 473.~ 

12 5.37 -67.1 562.9 
13 6.31 -79.5 595.5 
14 11.64 -43.1 676.9 
15 3.51 38.9 803.9 
16 18.29 -99.1 7tO.9 
17 4.53 155.7 1010.7 
18 20.84 173.0 1073.0 

The P-matrix indentification 
PMTRX1.DAT 81-d~c-29 

. . 
] S. 

B(N)/B(2)*J.000 
REAL IMAGINARY 

0.32 -0.22 
-0.08 0.21 
-0.05 0.13 

0.09 4.54 
0.27 1 .06 

-0.45 -5.69 
3.42 - j .• 97 

-4.88 -0.39 
-2.96 6.79 
-4.95 -2.09 
-3,57 -~,20 

8.50 -7.95 
0.37 3.49 

18.06 -2.90 
1.61 -If.24 

20.68 -2.54 

The "block" identification and needed shims are: 

BLOCK DELTA R( 1) 

(NO.) (MILS) 
0 0.2 
1 0.3 
2 0.0 
3 0.5 
4 0.7 
5 0.9 
6 0.6 
7 0.1 
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THE DATE IS 25-FEB-82 TIME 15:00:45 
2" search coil, LANL RE:C QUADRUPOLE, SIN 62- 1 

NO SHIMS 
THE QUADRUPOLE REFERENCE RADIUS IS 0<0350000 METERS. 
THE V/F IS ON THE 0.001 VOl.T RANGE. 

--------------------UNBUCKED COIL-----------------
-331882. COlJNTS DRIFT OVER 129 POINTS WITH -2593. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 101979.3 COUNTS 
DIPOLE STRENGTH = 0.000058, PHASE ANGLE = 97.73 

B'L(EFF) =: O<J549 TESLA, WITH PHASE ANGLE 1.78 

--------------------BlJCKED COIl.S------------------
11 9882. CO lJ N T S DR 1FT 0\.1 E R j 29 POI NT S lH T H 937. DR 1FT P F. R POI NT 

MAXIUMUM AMPLITUDE IS 149100,2 COUNTS 

N S(N) B(N)/B(2) ANGLE • 
(COUNTS) <*1000) ([lEG) 

3 66795. 13.8:1. -;.35.6 
4 35434. 15.59 110.2 
5 19066. 12.57 -~.27 < 7 
6 12019. l. 4.73 23.3 
7 466. 0.98 l50.6 
8 1728. 6.54 -96.1 
9 616 •. 4.08 41.1 

10 373. 4,34 38.5 
11 131 < ;~. 66 84.4 
12 61. 2,13 -134.6 
13 68. 4.14 31<3 
14 56. 5.78 155.0 
15 33. 5.81 139<2 
16 56. 16.80 -28.6 
17 73. 37.50 -:i.07 < 8 
18 79. .68.05 -167.1 

Ha rlTlOn i c Analysis saved in difik f ;.le: 02251A.TlAT 
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file 02251A.flAT, d~t.e; 25-FEB-82, t. i fil Po ~ :i.5~00:/+5 h~s' been T' wt. l' j E' V P. d • 
"')" 
"- search coi.l, l.MIL REC QIJADRIJF'OLE:, SIN 62- 1 

NO SHIMS 
The single coil at tenuat i or, i5 101.6r thr-: V/f r,H,ge i5 O.OQl volt.s. 
The reference radius i.s 0.035000 meters. 

B'L(eff) = 0.1549 AT 1 .8 de£reE's. 
N B(N)/B(2) ANGLE ROTATED B(N)/B(2)*1000 

* 1000 DEG ANGL.E REAL Hl(-lGJ:NARY 
3 13.81 -1.35.6 89.4 0.15 13.81 
4 15.59 110.2 380.2 14,64 5.38 
5 12.57 -127.7 187.3 -12.47 -1. 59 
6 14.73 23.3 383.3 13.53 5.83 
7 0.98 :1.50.6 555.6 -0.95 -0.26 
8 6.54 -96.1 • 353.9 6.50 -0,69 
9 4.08 41.1 536.1 -4.07 0.28 

10 4.34 38.5 578.5 -3.40 -2.70 
11 2.66 84.4 669.4 1.69 -2.05 
12 2.13 -134.6 495.4 -1.5:1. 1.49 
13 4.14 31.3 . 706.3 4.02 -0.98 
14 5.78 155.0 875.0 -5.2 /+ 2.1.\4 
15 5.81 139.2 904.2 -5.80 -0.42 
16 16.80 -28.6 781.4 8.03 u~. 75 
17 37.50 -107.8 747.2 33.36 17.14 
18 68.05 -167.1 732.9 66.34 15.16 

The F'-matrix indentification is: 
F'MTRX1.flAT 81-dec-29 

The "block" identification and needed shims are: 

BLOCK DELTA R ( I ) 
(NO.) (MI LS) 

0 20.5 
1 40.5 
2 48.0 
3 46.6 
4 0.0 
5 39.3 
6 20.0 
7 15.7 
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THE DATE IS 25-FEB-82 TIME 15142129 
2" sl?ar~h ~fJiJ., LANL REG QUADRUPOL.E, SIN 62- 1 

REPEAT OF 15:36:13 AS DATA WAS NOT SAVED 
THE QUADRUPOLE REFERENCE RADIUS IS 0.0350000 METERS. 
THE VIF IS ON THE 0.001 VOLT RANGE. 

--------------------UNBUCKED GOII_-----------------
-274850. COUNTS DRIFT OVER 129 POINTS WITH -2147. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 96840.8 COUNTS 
DIPOLE STRENGTH = 0.000045, PHASE ANGLE = 75.33 

B'L(EFF) = O. :i.'183 TESLA, WITH PHASE f.1HGLE :i .• 93 

--------------------BllCKED COILS------------------
163053. COUNTS DRIFT OVER 179 POINTS WITH 1274. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 88444.9 COUNTS 

• 
N son B(N)/B(2) f.1NGLE 

(COUNTS) (*1000) ([lEG) 
3 2148. 0.46 2.6 
4 1548. 0.71 166.7 
5 426. 0.29 -70.0 
6 4465. 5.72 89.3 
7 2872. 6.34 -50.9 
8 715. 2.82 -45.7 
9 684 •. 4<7~ 27<3 

10 1532. :1.8.62 7.0 
11 198. 4.19 -138.2 
12 267. 9.80 123.6 
13 94. 5.9~ -j.21.1 
14 37. 4,04 -16.7 
15 67. 12.49 -200.4 
16 40. 12.65 -169.2 
17 24. 12.60 -167.7 
18 45. 40.95 -178.6 

Ha rll,on i c Anal'=lsis saved in di5v.. filel () 2 2 5 :I. B • n f\ T 
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file 02251B.DAT, date: 25-FEB-82, time: 15:42:29 has"been retrieved. 
2" search ~oil, LANL REC QUADRUPOLE, SIN 62- 1 

REPEAT OF 15:36:13 AS DATA WAS NOT SAVED 
The single ~oil attenlJ.'3tion is 101.6, the vir range is 0.001 volts. 
The reference radiuE is 0.035000 meters. 

B'L(eff) = 0.1483 AT 1.9 degrees. 
N B(N)/B(2) ANGLE ROTATED B(N)/B(2)t.:1.000 

* 1000 [lEG ANGLE Rt:AL IMAGINARY 
3 0.46 2.6 227.6 -O,:.H -0.34 
4 0.71 166.7 436.7 0.16 0.69 
5 0.29 -70.0 245.0 -0. :1.2 -·0,27 
6 5.72 89.3 449.3 0.07 5.72 
7 6.34 -50.9 354.1 6.30 -0.65 
8 2.82 -45.7 404.3 2.02 1. 97 • 
9 4.73 27.3 522.3 -4.5l 1.44 

10 18.62 7.0 547.0 -18.48 -2.26 
11 4.19 -138.2 446.8 0.23 4.19 
12 9.80 123.6 753.6 8.16 5.42 
13 5.93 -121.1 553.9 -5.76 -:i..42 
14 4.04 -16.7 703.3 3.87 -1.16 
15 12.49 -200.4 564.6 -11 .35 -5.21 
16 12.65 -169.2 640.8 2.38 -12.43 
17 12.60 -167.7 687.3 :i.0.60 -6.81 
18 40.95 -178.6 721. 4 40.94 0.98 

The P-matrix indentification is: 
PMTRX1.[lAT 81-d~c-29 

The "block" id~ntification and nepded shims ~re: 

BLOCK [lELTA R (1) 

(NO.) (MILS) 
0 1.3 
1 1.4 
'"l 1.0 ... 
3 0.0 
4 0.5 
5 1.9 
6 1.2 
7 1.0 
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THE DATE IS 25-FEB-8? TIME 16116133 
2" search coil, LANL REC QUADRUPOL.E, SIN 62- 2 

NO SHIMS 
THE QUADRUPOLE REFERENCE RADIUS IS 0.0350000 METERS. 
THE V/F IS ON THE 0.001 VOL.T RANGE. 

--------------------lINBtJCKED COIL-----------------
-337105. COUNTS DRIFT OVER 129 POINTS WITH -2634. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 106116.4 COLINTS 
DIPOLE STRENGTH = 0.000036, PHASE ANGLE = 68.86 

B'L(EFF) = 0,1630 TESUH lH TH PHASE ANGLE 

--------------------BlJCKED COIL.S------------------
117409. COLINTS DRIFT OVER 129 POINTS WITH 917, DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 124502.1 COUNTS 

N S(N) BOO/B<'2) ANGLE 
(COUNTS) (*1000) ([lEG) 

3 21555. 4.7.3 130.3 
4 10111. 4.23 -136.1 
5 7723. 4.84 -131.5 
6 21332. 7.4.85 10.4 
7 1947. 3.91 131.8 
8 644. 2.31 95.2 
9 1187 •. 7. '16 6 'I < :? 

10 377. 4,16 46.6 
11 158. 3.04 l35 cl 
12 132. 4.42 160.2 
13 49. 2.82 32.9 
14 132. 13.04 -135.4 
15 56. 9.38 -104.4 
16 38. 10.93 -24.3 
17 33. 15.89 -55.9 
18 53. 43.30 -176.3 

Harmonic Analysis saved in disk f:i ] e 1 02252(0\, D(-lT 
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file 02252A.DAT, d~tpl 25-FEB-82, tim~1 161j6133 hafi been retT·ieved. 
2" search coil, LANL REC QUADRUPOLE, SIN 62- 2 

NO SHIMS 
The single coil attenuation is 101.6r the V/f ranse is 
The reference radius is 0.035000 meters. 

B'L(eff) = 0.1630 AT 0,6 degreE's. 
N B(N)/B(2) ANGLE ROTATED 

* 1000 DEG ANGLE 
3 4.23 130.3 355.3 
4 4.23 -136.1 133.9 
5 4.84 -1.31.5 183.5 
6 24.85 10.4 370.4 
7 3.91 131.8 536.8 
8 2.31 95.2 545.2 
9 7.46 64.2 559.2 

10 4016 46.6 586.6 
11 3.04 135.1 720.1 
12 4.42 160.2 790.~ 

13 2.82 32.9 707.9 
14 13.04 -135.4 58-4.6 
15 9.38 -104.4 660.6 
1.6 10.93 -24.3 785.7 
17 15.89 -55.9 799.1 
18 43.30 -176.3 723.7 

The P-matrix indentification is! 
PMTRX1.DAT 81-dec-29 

B(N)/B(2)*1000 
REAL HIAGI N(~RY 

4.22 -0.34 
-2,93 3.05 
-4.83 -0.29 
24.44 4.49 
-3.90 0.22 
-2.:H -O,~1 

-7.05 -2.45 
-2,86 -3,0;:> 

3.04 0.00 
1. 49 4016 
2.76 -0.59 

-9,29 -9 (15 
4.78 -8.07 
4.50 9.96 
3.00 15.60 

43.20 ~.81 

The "block" identificstion and needed shjms ar~: 

BLOCK DELTA R (1) 

(NO.) (MILS) 
0 5.0 
1 23.1 
2 0.0 
3 29.3 
4 4.7 
5 35.1 
6 0.1 
7 18.9 

0,001 voJ.ts. 
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THE DATE IS 25-FEB-82 TIME 16139iOl 
2" search ~oil, LANL REC QUADRUPOL.E, SIN 62- 2 

POLE<SHIM: 0<5, 1<23, 2(0, 3<29, 4<5r 5<35, 6<0, 7<19 MILS 
THE QUADRUPOLJ:: REFERENCE RADIUS IS 0.0350000 METERS. 
THE V/F IS ON THE 0.001 VOLT RANGE. 

--------------------UNBUCKED COIL-----------------
-337495. COUNTS DRIFT OVER 129 POINTS WITH -2637. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 103775.1 COUNTS 
DIPOLE STRENGTH = 0.000038, PHASE ANGL.E = 74.28 

B'L(EFF) = 0,1593 TESLA, WITH PHASE ANGLE 0.39 
• 

--------------------BUCKED COIL.S------------------
117827. COUNTS DRIFT OVER 129 POINTS WITH 921, DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 93420.4 COUNTS 

N S(N) B(N)/B(2) ANGLE 
(COUNTS) (:t:l000) (DEG) 

3 1845. 0.37 -11.0 
4 1694. 0.72 .23.6 
5 402. 0.26 -61,9 
6 4130. 4.92 91.7 
7 54. 0.11 39.6 
8 462. 1.70 37.4 
9 1224, 7,88 67.9 

10 914. 1.0,34 14.6 
11 173, 3.40 143.8 
12 130. 4,43 -152.3 
13 88. 5.16 175.0 
14 110. 11.07 -58.5 
15 41. 7.05 -122.3 
16 62. '.8.24 55.8 
17 67, 33,44 -7 /.,2 
18 23. '.9,44 154.6 

Ha rnloni c Anal~sis saved i rl dj!':.k fU e~ 02252B.DAT 
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f i 1 e 022 5 ~ B • D AT, d ~ t E' ~ 25 - FEB - 8 2 , U. m P. 1 i 6 1 39 : 0 1 has b f-~ (-? nr rd. r i r," \' Po d • 
2" search coil, LANL REC QUADRlJPOtE, SIN 62- 2 

POLE<SHIM: 0<:5, 1<~3, 2<0,3<29,4<:5,5<35,6<0,7<19 MIL.S 
The sinSle coil attenuation is 101.6, the ·V/f ranSe is 0.~01 volts. 
The referencE' redius is 0.035000 meters. 

B'L(eff) = 0.1593 AT 0.4 desrees. 
N B(N)/B(2) ANGLE ROTATED B(N)/B(2)*1000 

* 1000 DEG ANGL.E REAL IMAGINARY 
3 0.37 - j 1.0 214.0 -0.3 :i. -0.21 
4 0.72 23.6 ~93.6 0.29 -0.66 
5 0.26 -61 .9 253.j -0.07 -0.25 
6 4.92 91.7 451.7 -0.15 4.92 
7 0.11 39.6 444.6 0.01 0.11 
8 1.70 37.4 487.4 -1.03 1.35 
9 7.88 67.9 56~<9 -7.26 -~.06 

10 10.34 14.6 554.6 -10.00 -2.60 
11 3.40 143.8 728.8 3.36 0.52 
12 4. -43 -152.3 477.7 -2.06 3.92 
13 5.16 175.0 850.0 -3.32 3.96 
14 11.07 -58.5 661.5 5.78 -9.44 
15 7.05 -122.3 642.7 1.54 -6.88 
16 18.24 55.8 865.8 -15.08 10.26 
17 33.44 -74.2 780.8 16.30 29.20 
18 19.44 154.6 1054.6 17.56 -8.33 

The P-matrix indentification is: 
PMTRX1.DAT 81-dec-29 

The "block" identification and n€,E'ded ~.hilTls ;"$T'e: 

BLOCK DELTA R (I> 
(NO. ) (MILS) 

0 0.9 
1 0.0 
2 1 • 1 
3 0.8 
4 0.2 
5 0.2 
6 1.0 
7 1.6 
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THE DATE IS 25-FE8-82 TIME 17l02l03 
2" seBrch I:oil, '_ANL REC QUADRUPOL.E, SIN 62- 3 

NO SHIMS, SCREWS TIGHTENED 
THE QUADRUPOL.E REFERENCE RADIUS IS 0.0350000 METERS. 
THE VIF IS ON THE 0.001 VOLT RANGE. 

--------------------UNBUCKED COII_-----------------
-309688. COUNTS DRIFT OVER 129 POINTS WITH -2419. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 106311.7 COUNTS 
DIPOLE STRENGTH = 0.000027, PHASE ANGLE = 37.42 

B'L(EFF) = O. j 636 TESLA, lH TH PHASE ANGLE 0.51 

--------------------BUCKED COIL.S------------------
157708. COUNTS DRIFT OVER 129 POINTS lHTH 1232. DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 114992.6 COUNTS 
• 

N S(N) B(N)/B(2) ANGLE 
(COUNTS) <*1000) (DEG) 

3 19199. 3.76 -141.9 
4 6090. 2.54 -31.4 
5 9644. 6.02 -139.6 
6 16533. 19.19 -3.1 
7 2977. 5.95 122.2 
8 1692. 6.06 47.8 
9 594. 3.72 -149.2 

10 274. 3.02 -50.1 
11 67. 1.29 -28.8 
12 115. 3.82 116.4 
13 40. 2.27 -9(:..6 
14 154. 15.12 -173.9 
15 84. 14.07 -9 1+.6 
16 6. 1.78 126.9 
17 22. 10.87 70.0 
18 93. 76.37 -169.9 

Harrrronic Arralysis saved in disk fil E?: 02253":1. DAT 
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file 02253A.T.lAT, dat~~ 25-FFB-82, 
2" se~rch ~Qil, LANL REC QUADRUPOl.E, SIN 62- 3 

NO SHIMS, SCREWS TIGHTENED 
The sin g I e co i 1 at ten u a t ion is to 1 ~ 6, 'l. h EO! V I f r " n g e i s 
The referen~e radius is 0.035000 meters. 

B'L(eff) = 0.1636 AT 0.5 d~gr~es. 
N B(N)/B(2) ANGLE ROTATED B(N)/B(2)*1000 

* 1000 DEG ANGl.E' REAL H\{IG I N(":RY 
3 3.76 -'.41.9 83.1 0.45 3.73 
4 2.54 -31.4 238.6 -1.32 -2,17 
5 6.02 -139.6 175.4 -6.00 0.48 
6 19.19 -3.1 356.9 19.:1.6 -:t,02 
7 5.95 122.2 527.2 -5.80 1.32 

• 8 6.06 47.8 497.8 -4,49 4.07 
9 3.72 -149.2 345.8 3.61 -0.92 

10 3.02 -50.1 489.9 -:l.94 2.32 
11 1.29 -28.8 556.2 -1.23 -0.36 
12 3.82 116.4 746.4 3.42 1. 70 
13 2.27 -96.6 578.4 -1.78 -1.41 
14 15.12 -173.9 546.1 -15.03 -1,61 
15 14.07 -94.6 670.4 9.11 -10.71 
16 1.78 126.9 936.9 -1. 42 - j .07 
17 10.87 70.0 925.0 -9.85 -4.60 
18 76.37 -169.9 730.1 75.18 13.44 

The P-matrix indentification is: 
PMTRX1.DAT 81-dec-29 

The "block' identification and needed shims are: 

BLOCK DELTA R(I) 
(NO. ) (MILS) 

0 9.8 
1 20.1 
2 6.0 
3 31.3 
4 0.6 
5 22.4 
6 0.0 
7 18.2 

o,OO:t volts. 
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THE DATE IS 25-FEB-82 TIME 17126108 
2· sea rt:h coi J., LANL REC QUADRUPOLE, SIN 62- 3 

POLE<SHIM: 0<10, 1<20, 2<6, 3<31, 4<lr 5<22, 6<0, 7<18 MILS 
THE QUADRUPOl.E REFERENCE R,UI J: US IS O. 015()0()0 METERS. 
THE V/F IS ON THE 0.00] VOLT RANGE. 

--------------------UNBUCKED COIl.-----------------
-293901. COUNTS DRIFT OVER 129 POINTS WITH -2296, DRIFT PER POINT 

MAXIUMUM AMPLITUDE IS 104686.9 COUNTS 
DIPOLE STRENGTH = 0.000047, PH(")SE ANGLE = 3'i,57 

B:L(EFF) = o , 1 6 ° 1 T E SUI, ~JI T H PH (..: 5 E fl N G l. E 0,99 

--------------------BlJCKED COIl.S------------------
1 7 0 1 98. CO lJ N T 5 DR J F T 0 V E R 1 29 POI NT 5 IH T H :l 330, DR 1FT F' E R F' 0 I NT 

MAXIUMUM AMPLITUDE IS 93437.6 COUNTS • 

N son fc(N)/lH2) ANGLE 
(COUNTS) <*1000) ([lEG) 

3 2915. 0.58 59.0 
4 210. 0.09 173.1 
5 215. 0.14 -:i.03.6 
6 612. 0.73 -64.7 
7 1404. 2.87 94.8 
8 1305. 4.78 55.7 
9 456. 2«92 -.i.49,O 

10 786. 8.85 ~15.2 

11 168, 3.29 -85,9 
12 77. 2.62 157.3 
13 68. 3.98 -:i.60.9 
14 47. 4.76 -22.6 
15 11. 1.86 -104.8 
16 51. :1.4.77 -19.9 
17 40. 19.71 -j91.6 
18 74. 61. 50 -186.5 

Ha rnloni c Ana1~lsis saved in di~.k f ;.1 f.' I 02253 B • )) {~ T 
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f i 1 e 02253 B • D AT, d a t, e 1 25 - FEB - 8 2 f t. i ITI H: 1 7 : 26 1 08 h tl~, . b ("~ Po n t· (~ t. r i f~ \' f! d • 
2" search coil, LANL REC QUADRUPOLE, SIN 62- 3 

POLE(SHIM: 0(10, 1(20, 2(6, 3(31, 4(1, 5(22, 6(0,7<18 MILS 
The sin!le coil attenuation ifi 101.6, the V/f range is 0.001 volts. 
The reference r~dilJs i ~. 0.035000 ITI Po t (? r ~> • 

B'L(eff) = 0.1601 AT 1> 0 deg ree';. 
N B(N)/B(2) ANGLE ROT?: TEn B(N)/B(2)*lOOO 

* 1000 DEG ANGLE REAL IMAGINARY 
3 0.58 59.0 284.0 0.14 -0.57 
4 0.09 173.1 443.1 0.01 0.09 
5 0.14 -103.6 211.4 -0.12 -().07 
6 0.73 -64.7 295.3 0.31 -0.66 
7 2.87 94.8 499.8 -2.19 1. 85 
8 4.78 55.7 • 505.7 -3.94 2.69 
9 2.92 -149.0 346.0 2.83 -0.71 

10 8.85 -15.2 524.8 -8.54 2.31 
11 3.29 -85.9 499.1 -2.48 2.16 
12 2.62 157.3 787.3 1 .01 2.42 
13 3.98 -160.9 514.1 -3.58 1. 74 
14 4.76 -22.6 697.4 4.AO -1.83 
15 1.86 -104.8 660.2 0.93 -1.60 
16 14.77 -19.9 790.1 5.03 13.89 
17 19.71 -191.6 663.4 10.8/i -16.46 
18 61.50 -186.5 713.5 61.11 -6.95 -

The P-ffiatrix indentific~tion is: 
PMTRX1.DAT 81-dec-29 

The "block" identification and n~(?ded shiffifi ore: 

BLOCK DELTA R( I) 
(NO.) (MILS) 

0 0.4 
1 0.3 
2 0.0 
3 0.4 
4 0.5 
5 1.4 
6 0.9 
7 0.9 



This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
auihor(s) and not necessarily those of The Regents of 
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