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February 1987

Status of the standard 90 degree lattice

S. Peggs

The file LBL122:[SGP.NINETY]SSC90A.IN, included here as an appendix, describes the
nominal 90 degree SSC lattice in 'standard’ format. It is almost exactly the same in physical content
(magnet geometry and strengths) as the lattice developed by Al Garren and Dave Johnson, to be found
elsewhere in 'SYNCH' and MAGIC' formats. The first step in its development was to use the program
SAD, written by Jim Niederer, to automatically translate from SYNCH format to the standard format.
Many changes were made in the organisation of the file after that, however, with two primary goals in
mind.

The first goal was to make the file as readable as possible by a 'layman', who does not know
the conventions of ANY format. (See SECTION 1 of the file.) The second goal was to describe the
lattice as realistically as possible. For example, the lattice is constructed from whole physical elements
as they are currently envisaged, and the bus structure of each sector is described explicitly. Thus,
'quadrupoles’ are not split in the middle, have different physical and magnetic lengths, and usually
include beam position monitors. Further, modification of a single bus parameter will cause the strength

of all quadrupoles and dipoles in a single sector to vary by the same relative amount. (See SECTION 4
of the file.)

The superstructure of the lattice is named according to informal conventions discussed by the
Parameters Working Group. (See SECTION 5.) There are two rings in the SSC, called RED and
BLUE. RED is 70 centimetres above BLUE in the regular arcs. (The length of the file would increase
by about 50% if the BLUE ring were also described.) LEFT and RIGHT arcs, and NEAR and FAR
clusters, refer to the ring layout as viewed from the perspective of an observer standing on the roof of
the control room. The LEFT arc consists of sequential sectors A, B, C, and D, while RIGHT consists
of E, F, G, and H. The NEAR cluster contains Q, R, S, and T intersection region sectors, while FAR
contains W, X, Y, and Z. (Note that sector W used to be called V.)



Table 1 shows the Twiss and survey parameters of RED. Note that the betatron tune advance
between adajacent low beta and medium beta IPs is not an odd multiple of 1/4, one example of the 'work
in progress' status of the lattice. It should also be noted that the footprint of this lattice is not the same as
that quoted in the Site Parameters Document, since it lacks cluster bypasses and transition pieces.
Figures 1 and 2 show Twiss plots and magnet layouts in the major components of the lattice.



“MAD" VERSION: 4.03 RUN:

S3C 90 DEGRER CELL LATTICE A-FEB-07 17:07:30
PAMGE

TWISS PAAAMETERS FOR BEAM LINE “REDLBETA" DELTA({P) /P = 0. 000000 SYMM = P \
ELEMENT SEQUENCE 1 HORIZONTAL I VERTICAL
POS. ELEMENT OCC. DIST I BETAX ALFAX MUX  X(CO) X'(CO) DX DX' I BETAY ALPAY MUY Y(CO) Y'{(CO) DY DY
NO. NAME  MNO. ™M 1 M) (2pI) (MM)  [MRAD] (M) I (M) [3PI] [MM]  [MRAD} (M)
BEGIN REDLBETA 1 0.000 0.500 0.000 0.000 0.000 0.000 -0.005 0.001 0.500 0.00L 0.000 0.000 0.000 0.000 0.00
239 MSECTT 1 1201.845 382.181 2.399 1.837 0.000 0.000 3.908 -0.018 6B8.337 -0.457 2.011 0.000 0.008 0.000 O.00
2400 MSECTA 1 9437.845 382.189 2.399 10.837 0.000 0.000 2.908 —-0.018 6B.338 —0.457 11.010 0.000 0.000 0.000 O0.00
4561 MSECTB 1 17653.845 382,198 2.399 19,838 0.000 0.000 2.907 -0.018 68.340 -0.457 20.010 0.000 0.000 0.000 0.00
6722 MSECTC 1 25879.845 382.206 2.399 28.838 0.000 0.000 2.907 -0.018 68.341 -0.457 29.009 0.000 §.000 0.000 0.00
8883 MSECTD 1 34105.845 362.215 2.399 37.839 0.000 0.000 2.907 -0.018 66.343 -0.457 238.009 0.000 0.000 0.00C 0.00
9008 MIPUTW 1 35189.000 276.957 0.037 38.748 0.000 0.000 -0.029 0.000 277.352 -0.028 39.322¢ 0,000 0.000 0.000 0.00
$163 MSECTW 1 36390.845 3682.481 2.403 40.094 0.000 0.000 2.999 -0.019 68.422 -0.458 40.264 0.000 0.000 9.000 0.00
9288 MIPUTX 1 37474.000 277.591 0.027 41.004 0.000 0.000 -0.035 0.001 277.154 -0.026 41.480 0.000 0.000 0.000 0.00
9443 MSECTX 1 38675.845 382.276 2.400 42.350 0.000 0.000 3.154 -0.020 68.339 ~0.457 42.520 0.000 0.000 0.000 Q.00
9664 MIPMBY 1 39759.000  9.994 0.001 44.211 0.000 0.000 0.014 0.003 9.994 0.000 44.088 0.000 0.000 0.000 0.00
9915 MSECTY 1 40960.845 382.307 2.400 45.910 0.000 0.000 2.781 -0.017 68.312 —0.457 46.080 0.000 0.000 0.000 0.00
10136 MIPMBY 1 42044.000 9.994 0.001 47.771 0.000 0.000 -0.034 -0.001 9.992 0.000 47.648 0.000 0.000 0.000 0.00
10387 MSECTZ 1 43245.845 382,331 2.400 49.470 0.000 0.000 3.09% -0.020 68.298 -0.457 49.640 0.000 0.000 0.000 0.00
12548 MSECTE 1 51471.845 382.339 2.400 50.471 0.000 0.000 3.098 -0.020 68.299 —0.457 58.639 0.000 0.000 0.000 0.00
14709 MSECTF 1 59697.845 1382.348 32.400 67.471 0.000 0.000 3.098 -0.020 68.300 -0.457 6€7.63%9 0.000 0.000 0.000 0.00
16870 MSECTG 1 67923.845 382.356 2.400 76.472 0.000 0.000 3,097 -0.020 68.302 -0.457 76.638 0.000 0.000 0.000 0.00
19031 MSECTH 1 76i49.845 382.364 2.401 85.472 0.000 0.000 3.097 -0.020 68,303 —0.457 85.637 0.000 0.000 0.000 0.00
19156 MIPUIO 1 77233.000 277.021 0.026 86.381 0.000 0.000 0.141 0.000 277.554 -0.027 86.853 0.000 0.000 0.000 0.00
19311 MSECTQ 1 78434 .845 382.333 2.402 §7.728 0.000 0.000 2.920 -0.019 68.459 —0.458 87.893 0.000 0.000 0.000 0.0¢
19436 MIPUTR 1 79518.000 277.521 0.027 B88.637 0.000 0.000 -0.006 0.000 276.957 -0.027 89.109 0.000 0.000 0.000 0.00
19591 MSECTR 1 80T19.845 382.420 2.401 89.984 0.000 0.000 2.970 -0.018 68.304 -0.457 90.149 0.000 0.600 0.000 0.00
19800 MIPLBS 1 81803.000  0.500 0.000 91.863 0.000 0.000 ~0.003 0.009 0.500 -0.001 91.854 0.000 0.000 0.000 0.00
20039 MSBCTS 1 83004.845 382.171 2.401L 93.700 0.000 0.000 2.848 -0.018 68.408 -0.459 93.865 0.000 0.000 0.000 0.00
END REDLBETA 1 84088.000 0.500 0.000 95.580 0.000 0.000 —0.005 0.001 0,500 0.001 95.571 0.000 0.000 0.000 0.00
TOTAL LENGTH = 84088, 000000 ox - 95579669 ot - 95.570647
Qx' - -219.210194 QY - -219.212997
ALFA - 0.1539556-03 BETAX(MAX) = 8343.675396 BETAY(MAX) = 8341.016644
GAMMA{TR) - 80.593996 DX (MAX) - 3.203331 DY {MAX) - 0.256979
SSC 90 DEGRSR CELL LNTTICE "MAD* VERSION: 4.03 RUN: 4-FBB-87 17:17:08
SURVEY OF BEAM LINE "REDLBETA* PAGE
ELEMENT SEQUENCE I POSITIONS I ANGLES
POS. ELEMENT OCC. SUM(L) ARC I X Y z I THETA PHI PSI
NO. NAME  NO. (M} M) 1 M1 M) M) I [RAD) [RAD]} (RAD)
BEGIN REDLEETA 1 0.000000 0.000000 ¢.000000 0.000000 0.000000 0.000000 0.000000 0.000000
139 MSECTT 1 1201.845000 1201.845000 -12.630924 0.350000 1201.655683 -0.045625 0.000000 0. 000000
2400 MSECTA 1 9427.845000 9427.845000 -3132.046333 0.350000 8630.506689 -0.749550 0.000000 0.000000
4561 MSECTB 1 17653.845000 17653.845000 -10318.063797 0.350000 12274.643456 -1.453475 0. 000000 0.000000
£7223 MSECTC 1 25879.845000 25879.845000 -18154.558945 0.350000 10401.698300 -2.157401 0.000000 0.000000
8883 MSECTD 1 34105.845000 34105.845000 -22916.180122 0.350000  39032.041115 -2.861326 0.000000 0.000000
9008 MIPUTW 1 35189.000000 35189.000000 -231B5.865969 0.350000 2B53.061542 -2.897174 0. 000000 0.000000
9163 MSECTW 1 36390.845000 36390.845000 -23464.401787 0.350000 1684.064363 -2.9427%9 0.000000 0. 000000
9288 MIPUTX 1 37474.000000 37474.000000 -23647.834239 0. 350000 616.616563 -2.978647 0.000000 0.000000
9443 MSECTX 1 38675.845000 38675.845000 -23830.399945 0.350000 -571.170971 -3.024272 0.000000 0.000000
9664 MIPMBY 1 39759.000000 39759.000000 -23926.242122 0.000000 -1650.005040 -3.060120 0.600000 0.000000
9915 MSECTY 1 40960.845000 40960,845000 -24011.447116 -0.349999 —2848.702618 -3.105745 0.000000 0.000000
10136 MIPMBS 1 42044.000000 42044.000000 -24019.271578 0.000000 -—3931.766148 ~3.1415%3 0.000000 0.000000
10387 MSECTZ 1 43245.845000 43245.845000 -24006.641654 0.350000 -5133.421771 -3.187217 0.000000 0.000000
13549 MSECTE 1 51471.845000 51471.845000 -—20887.326345 0.350000 -13562.272777 -3.891143 0.000000 0.000000
14709 MSECTP 1 59697.845000 S9697.845000 -—13701.208781 0.350000 -16206.409544 -4.595068 0.000000 0.000000
16870 MSECTG 1 67923.845000 67923.845000 -5664.713633 0.350000 ~14333.464388 ~5.298993 0.000000 0.000000
1903) MSECTH 1 76149.845000 76149.845000 -1103,092456 0.350000 —7833.807202 -6.002919 0.000000 0.000000
19156 MIPUTQ 1 77233.000000 77233.000000  -833.406609 0.350000 -6784.827630 ~6.03IB767 0.000000 0.000000
19311 MSECTQ 1 78434.845000 78434.845000  -554.870791 0.350000 -5615.830450 -6.084392 0.000000 0.000000
19436 MIPUTR 1 79518.000000 79518.000000  -371.448339 0.350000 -4548.382651 -6.120340 0.000000 0.000000
19591 MSECTR 1 B0719.845000 B0719.845000  -188.971633 0.350000 -3360.595117 -6.165864 0. 000000 0.000000
19800 MIPLBS 1 B1803.000000 81803. 000000 -93.030452 0.000000 -~2281.760988 -6.201712 0.000000 0. 000000
20039 MSECTS 1 B3004.845000 83004.845000 -7.825452 -0.350000 -1083.063349 -6.247337 0. 000000 0.000000
END REDLBETA 1 B4088.000000 §4088.000000 0.000010 0.000000 0.000242 -6.283185 0. 000000 0.000000
TOTAL LENGTH = 84088. 000000 MRC LENGTH = 84088. 000000
ERROR(X) - 0.986057E-05 ERROR(Y) - -0.1374378-14 ERROR( %) - 0.2419698-03
ERROR ('HETA) = -0. 769051812 ERROR(PHI) = -0.1219738-18 ERROR(PSI) = 0.210349E-20

Table 1 Twiss and survey parameters for the RED ring, starting at a low beta IP
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Figure 2 Low beta, medium beta, and utility straight IRs
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