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Abstract

A computer code, SAD has been developed at KEK since 1986 in order to accomplish optics design, particle-tracking
simulations, and operations of accelerator beams with the EPICS system. SAD is applied for a number of accelerators
including TRISTAN, KEK-ATF, SLAC-FFTB, KEKB, KEK-PF, J-PARC, BEPC-II, and SuperKEKB. It has been also
used for design works of the future machines such as ILC, CEPC, FCC-ee, and muon colliders. We present a review of
computer code SAD with respect to a role of computer code and experiences on using SAD at various accelerator projects.
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Figure 1: Definition of ANGLE.
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Table 2: Flags in FFS

Flag Antonym  Default Effect
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Figure 2: Matching procedure of SAD/FFS. FitValue and
FitFunction are also shown.
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Table 3: Optical Functions for Matching

Variable Symbol Unit
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R1,R4 1, T4
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R3 r3 1/m
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PEPX, PEPY  npz, Mpy (physical)
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DPX, DPY Apz, Apy
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Table 4: Flags in Emittance Calculation

Flag Default Effect

COD COD Calculate COD
RFSW RFSW Acceleration by CAVIL
RADCOD NORADCOD  Synchro. rad. energy loss
INTRA NOINTRA Intra-beam scattering
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Table 5: Flags in Particle-tracking

Flag Antonym Effect

RING TRPT Momentum constant
RFSW  NORFSW Acceleration by CAVI
RAD NORAD Synchrotron rad. energy loss
FLUC NOFLUC Diffusion due to synchrotron rad.
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LINE FODO =(PSTART QF Li SF L2 B2 L3 QD
L1 SD L2 B2 L3 PEND)
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Figure 3: FODO lattice.
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