DADPNE TECHNICAL NOTE
INFN - LNF, Accelerator Division

Frascati, October 12, 1993
Note: L-9

REVIEW OF DA®NE LATTICES
M.E. Biagini, C. Biscari, S Guiducci, J. Lu, M.R. Masullo, G. Vignola

1. INTRODUCTION

The definition of the DA®NE main ring lattices is presently completed. Each ring is
composed by two arcs’, short and long, (see Fig. 1) and shares with the other ring the two
Interaction Regions (IRs), where the central beam trgjectory passes off-axisin all magnetic
elements and intersects the opposite beam trajectory at the 1P, with anominal half crossing
angle of 12.5 mrad.
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Fig. 1- DA®NE layout

The crossing half angle can be changed from 10 to 15 mrad tuning the splitter field
and switching on an horizontal correcting dipole placed near the splitter? .

Two experiments will be installed in the two DA®NE IRs: KLOE? and FINUDA*,
Their size and magnetic fields deeply interfere with the machine structure. The mechanical
constraints on the size and position of the low-B quadrupoles are faced with permanent
magnet quadrupoles. Due to the relatively low particle energy the solenoidal fields of the
experimental detectors strongly influence the beam dynamics. The two detectors having
different geometry and parameters the machine has no symmetry.
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The commissioning will be accomplished without solenoids and with electromag-
netic quadrupoles for the low-p triplet.

To work with different IR configurations an approach which we have defined
transparency has been adopted in the ring design: the structure of the regular lattice, the
arcs, remains as much as possible unchanged whatever is the experiment or the magnetic
structure in the two IRs because the IR designs have almost the same transfer matrix and
are easily interchangeable. Almost the same phase advance between sextupoles is kept in
al the different lattices, in order to have similar sextupole configurations and dynamic
apertures even with different chromaticities.

In all the IRs there is the possibility to create a vertical orbit bump and separate the
two beams. This can be used at injection, for more than 30 bunches, in order to avoid the
beam-beam interaction at the parasitic crossings. Moreover, when only one experiment is
running, the beams can be separated at the other | P to optimize the luminosity.

The optical functionsin the short and in the long arcs are plotted in Figs. 2aand 2b.
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Fig. 2a - Optical functionsin the short arc
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Fig 2b.- Optical functionsin thelong arc

In Section 2 the IR designs are described. In Section 3 the different lattice
configurations are listed with their main features. In Table | the DA®NE single ring
parameters are summarized.
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TABLE | - DA®NE single ring parameters list

Energy (MeV) 510.
Circumference (m) 97.69
Dipole bending radius (m) 14
Wiggler bending radius (m) 0.94
Wiggler length (m) 20
Momentum compaction .0059
Energy loss/turn (keV): Bend. magnets 4.27

Wigglers 4.96

Tota 9.3
Damping times (Msec): T 17.8

Ty 36.02

Ty 35.73
Natural emittance (m rad) 106
Natural relative rms energy spread 397104
Natural bunch length &, (cm) 48
Turbulent bunch length 6, (cm) @ZIn=1Q 3.0
Turbulent rms energy spread @Zn=1Q 103
RF frequency (MHz) 368.25
RF harmonic number 120
Maximum number of particle/bunch 9.1010
Maximum bunch peak current (A) 57
Maximum total average current (A) 53
M aximum synchrotron power/beam (kW) 49
VRE (kV) 254
Parasitic losses (keV/Q) @oc,=3cm 7

2. INTERACTION REGIONS

Three IR configurations have been designed: KLOE, FI.NU.DA., and the commis-
sioning (DAY -ONE). The FI.NU.DA. IR has been designed on the basis of a preliminary
scheme of the experiment. All the IRs have at the IPBx = 4.5 mand By = 0.045m.

Recently it has been suggested to use four of the old ADONE quadrupoles for the
DAY -ONE configuration. They could be placed as the third quadrupole of each triplet,
with respect to the IP, as their dimensions and maximum gradients fit all the requirements.
A version of this lattice with the ADONE quadrupole has been designed (DAY -ONE
ADONE), and a detuned version, i.e. without low-[3, has been also computed. For this
option the transparency criterion is of course not completely fulfilled.

The KLOE and FI.NU.DA. IRs have similar magnetic structures, since the total
integrated field of the detector will be the same, so they have been designed to have the
same first order transfer matrix in both planes. At the splitter entrance the beam central
trajectory and angle (Ax, Ax'"), the phase advances from the IP (6Qx,y) and the optical
functions (oixy, Bx,y) coincide (see Table I1). The dispersion and its slope, created since the
main trajectory passes off-axis in the magnetic elements, are slightly different and are
matched in the arcs. They are computed as derivatives of two trgjectories at different ener-
gies. The optical functions are of course different inside the IR but they are nearly the same
in the arcs. The chromaticity also is slightly different for KLOE or FI.NU.DA. and the
sextupole strengths will be readjusted to optimize the dynamic aperture switching from one
experiment to the other.
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In Table 11 the main parameters of the IR designs are listed. In Table I11 the transfer
matrices from the | P to the IR end are reported.

TABLE Il - Interaction Region main parameters summary
KLOE FI.NU.DA. DAY-ONE DAY-ONE DAY-ONE
ADONE ADONE Detuned

@IP

Bx (M) 45 45 45 45 8.78
By (m) 0.045 0.045 0.045 0.045 8.0

@ Splitter entrance

Bx (M) 9.385 9.385 9.640 9.147 6.765
oy .256 .256 .264 .248 -.326
dQx 129 129 126 131 .128
Dy(m)* -.035 -.037 -.040 -.033 -.003
D'y * -.020 -.021 -.020 -.018 0.0

By (m) 1.000 1.000 1.107 1.255 6.923
oLy 374 374 445 .557 167
dQy 412 412 .389 374 .093
AX (mm) * 58.75 58.75 58.75 58.75 69.30
AX' (mrad) * 4.375 4.375 4.375 4.375 13.23
Cx -5 -.6 -4 -3 -1

Cy -2.7 -25 -3.4 -35 -1

* for ahalf crossing angle 6 = 12.5 mrad
N.B.: The Dy and D'y are negative entering the SHORT and positive entering the LONG.

TABLE |1l - Haf IR first order transfer matrices
KLOE IR

Horizontal Vertical
0.9974 4.6999 -4.0137 0.1113
-0.1385 0.3500 -0.9720 -0.2222

FINUDA IR

Horizontal Vertical
0.9973 4.7000 -4.0137 0.1113
-0.1385 0.3499 -0.9721 -0.2222

DAY ONE IR

Horizontal Vertical
1.0253 4.7000 -3.7949 0.1436
-0.1364 0.3500 -1.3572 -0.2121

DAY ONE ADONE

Horizontal Vertical
0.9704 4.7000 -3.7133 0.1689
-0.1405 0.3500 -1.3445 -0.2081

DAY ONE ADONE DETUNED

Horizontal Vertical
0.6101 5.5439 0.7755 4.1104
-0.0639 1.0587 -0.0929 0.7968
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2.1. KLOE

The magnetic field of the KLOE detector solenoid (B, = 0.6 T) is extended for a
length of £2.10 m around the IP (total integrated field 2.56 T m). Since a very large solid
angle is required for the experiment, the machine components must be installed within a
cone of 9° maximum half-aperture. The low-f is obtained with a permanent magnet
guadrupole triplet on each side at a distance of 46 cm from the IP, immersed in the
solenoidal field. A compensation scheme of new conception® has been adopted to locally
decouple the transverse planes, consisting of rotation of the low- quadrupoles and two
compensating solenoids.

To cancel the coupling the total field integral along the trgjectory must be zero. Two
compensating superconducting solenoids, placed on each side of the detector, will produce
atotal magnetic field integral equal in magnitude but opposite in sign with respect to the
detector. The quadrupoles will be rotated, following the rotation in the (x-y) plane due to
the longitudinal detector field Bz, by the angle:

J 2
0(z) = mdz

where the integral is performed from the IP to the quadrupole longitudinal position z. This
means that each quadrupole should actually be rotated as a helix; since this solution is
technically difficult to realize, each quadrupole is rotated as a whole, by the average angle.
To eliminate the small residual coupling, due to this approximation, three independent
supplementary rotations plus a correction in the compensator field (which can be seen as
an angle d6¢) will be applied.

The complete IR layout, proceeding from the left to the right side of KLOE, is as
follows:

- acompensator, rotating the phase plane by -(6¢ + 66¢)
- three quadrupoles, rotated by - (8; + 36;)

- the IP

- three quadrupoles, rotated by (6; + 36;)

- acompensator, rotating the phase plane by -(6¢ + 66¢).

Superimposed is the KLOE solenoidal field that rotates the normal modes by 26¢. To
take into account the fringing fields each solenoid is simulated as 3 uniform solenoids. a
central one with the maximum field and the two 0.3 m long on both sides with a half field.

The main characteristics of the IR elements, including the rotation angles, are listed
in Table V. In Fig 3 isasketch of the KLOE IR.



TABLE 1V - KLOE IR elements for half insertion
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Element Length Position K2 B 0 de
(m  (mfromIP)  (m-2) (M (deg) (deg)
KLOE solenoid 0.460 0.000 0.6
Q1 + KLOE solenoid 0.200 0.460 3.483964 0.6 + 5.66° +0.31°
KLOE solenoid 0.170 0.660 0.6
Q2 + KLOE solenoid 0.350 0.830 -6.049274 0.6 +10.15° +0.02°
KLOE solenoid 0.150 1.180 0.6
Q3 + KLOE solenoid 0.270 1.330 3.101060 0.6 +14.80° +0.27°
KLOE solenoid 0.350 1.600 0.6
KLOE solenoid 0.300 1.950 0.3
Drift 1.205 2.250
Compensator 0.300 3.455 0.7438
Compensator 0.540 3.755 14876 - 21.22°* +0.18°*
Compensator 0.300 4.295 0.7438
Drift 0.455 4.595
* Corresponds to the total compensator rotation angle
Solenoid
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Fig. 3 - KLOE layout

The optical functions and the beam horizontal half separation for 12.5 mrad crossing
half angle in half IR are plotted in Fig. 4. The optical functions are computed in a frame
following the rotation of the normal betatron modes.
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Fig. 4 - KLOE IR optical functions and beam trajectory
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2.2. FI.NU.DA.

The preliminary characteristics of the FI.NU.DA. detector are a magnetic field of
15T for atotal length of about 2 m, so the integrated magnetic field, 3T m, is of the same
order of KLOE's one and the lattice design is very similar.

The last quadrupole of each triplet is placed outside the detector. The solid angle re-
quired by the detector will be much smaller than in KLOE, so leaving more space to the
machine components.

The total first order transport matrix of the FI.NU.DA. IR is the same as the KLOE
one (see Table I11); to match this transparency criterion the compensator length has been
used as free parameter, so that it results longer than the onein KLOE IR.

Table V summarizes the characteristics of the IR elements. Detector and compen-
sator are represented, asin KLOE, by rectangular solenoids. Fig. 5 shows the IR layout and
Fig. 6 the optical functions and the beam horizontal half separation for a half crossing
angleof 12.5 mrad.

TABLE V - FI.NU.DA. IR

Element Length Position K2 B 0 de
(m)  (mfromIP) (m-2) (M (deg) (deg)

FINUDA solenoid 0.460 0.000 15
Q1 + FINUDA solenoid 0.200 0.460 2.565280 15 +14.15° +0.14°
FINUDA solenoid 0.190 0.660 15
Q2 + FINUDA solenoid 0.300 0.850 -6.190030 0.75 +2337° +0.13°
Drift 0.274 1.150
Q3 0.200 1.424 3.302029 +25.26° +041°
Drift 1.329 1.624
Compensator 0.300 2.953 0.7491
Compensator 0.696 3.253 1.4983 -25.26°* - 0.31°*
Compensator 0.300 3.949 0.7491
Drift 0.801 4.249
* Corresponds to the total compensator rotation angle
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Fig.5- FI.NU.DA. layout
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Fig 6- FI.NU.DA. IR optical functions and beam trajectory

2.3. DAY-ONE

For the machine commissioning a symmetric configuration of the two IRs has been
adopted, with electromagnetic quadrupoles which can be tuned to optimize the beam sizes
at the IP and the luminosity.

The DAY-ONE IR has no solenoids. The horizontal separation at the splitter
entrance is the same as the previous lattices, while the IR transport matrix is slightly
different, with beta functions and phase advances very similar to the KLOE and
FI.NU.DA. ones (see Table ).

In Table VI is the lattice structure of the DAY -ONE IR. For the three quadrupoles
the radius of the equivalent gradient bending magnet, used to simulate the off-axis
trgjectory at 12.5 mrad, is also given. The optical functions are shown in Fig. 7. In Table
V1l the DAY -ONE ADONE IR characteristics are shown. The quadrupole strengths for the
detuned version are also given. Asshown in Table | for the detuned IR the beam separation
at the splitter entrance is different from the other IR's, so a small angle (5 mrad) in the
corrector after the splitter is necessary to bring the trgjectory on axis.

TABLE VI - DAY-ONE IR

Element Length Position K2 P eq
(m) (m from IP) (m2) (m)

Drift 0.150 0.000
Q1 0.300 0.150 0.97243 277.25
Drift 0.710 0.450
Q2 0.300 1.160 -4.60014 13.32
Drift 0.620 1.460
Q3 0.300 2.080 2.19612 10.14
Drift 2.670 2.380
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Fig. 7 - Day-One IR optical functions and beam trajectory

TABLE VII - DAY-ONE ADONE IR

Element Length Position K2 P eq

(m) (m from IP) (m2) (m)
Drift 0.170 0.000
Q1 0.300 0.170 1.015843 (0.877372*)  248.99 (359.80%)
Drift 0.710 0.470
Q2 0.300 1180  -4.619404 (-1.403966%)  13.15 (55.97*)
Drift 0.490 1.480
Q3 0.532 1.970 1.280745 (0.293000*)  17.89 (135.03*)
Drift 2.548 2.502
* Detuned IR

3. DA®NE RING CONFIGURATIONS

The different ring configurations which have been studied in more detail are listed
below. Total tunes and phase advances for half-short and half-long, chromaticities,
momentum compaction, number of sextupole families are listed in Table VIII for each
lattice. For the asymmetric lattice (D17) the phase advances for the two different half-short
and half-long sections are given.

In Appendix A alist of the optical functions and a table of the |attice elements and
in Appendix B the dynamic apertures and the sextupol e strengths are given.
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TABLE VIII - General characteristics of DA®NE configurations

D13 D14 D15 D16 D17
Qx 5.18 5.18 5.18 5.18 5.18
Qy 6.15 6.15 6.15 415 5.15
5Qyhshort)* 1.17 1.17 117 1.17 1.17
3Qyhshort)* 1.569 1.569 1.569 1.069 1.069
5Qy(hlong)* 1.42 1.42 1.42 1.42 1.414 /1.426
5Qy hlong)* 1.506 1.506 1.506 1.006 1.009/1.003
Cx 9.3 9.2 9.0 7.9 93
Cy -23.0 -19.6 -20.0 -8.6 -14.3
o .0059 .0059 .0059 .0053 .0060
NFsex 8 7 7 6 6

* From IPto arc symmetry point.

D13: the DAY-ONE

This lattice is dedicated to the commissioning phase. It is symmetric with respect to
the axis intercepting the injection straight section (LONG) and the central quadrupole of
the SHORT. The low-3 quadrupoles are conventional. The IRs are the DAY-ONE

described above.

The dynamic aperture® using 8 sextupole families is quite good for off-energy
particles also, the smallest being at +1%. The dynamic apertures with systematic and
random errors have been also computed "2,

The dynamic aperture sensitivity to quadrupole gradient errors has been checked.
Several machines have been simulated assuming different sets of gradient errors,
belonging to a Gaussian distribution, in all machine quadrupoles including the low-[3
triplets. A value of 6x10-4[T/m] has been used as sigma of the gradient distribution. No
substantial variations of the dynamic aperture have been observed.

An analysis of the orbit distortions due to magnet displacements, rotations and field
errors has been carried out using the computer code MAD?. Ten different machines have
been simulated using the following errors (rms):

displacement Ax=Ay 0.15mm
rotation A6 =Ad 0.5 mrad
error field AB/B 5x 104
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In each ring there are 54 monitors (horizontal and vertical), 22 horizontal correctors
and 30 vertical ones, including those used to create a vertical orbit bump at the IP. The
layout of monitors and correctorsis shown in Appendix C.

The residual maximum orbit distortion after the correction along the machine is
reported in Table IX, for both transverse planes, together with the corresponding corrector
strengths:

TABLE IX - Residual orbit after correction and corrector strengths

Xmax(mm) 0.98+.35 Xmg(mm) 0.23+.08
Y max(mm) 0.88+ .53 Y rms(mm) 0.21+.10
OXmax(Mmrad) 1.33+.53 OXme(mrad) 0.49 .12
OYmax(mrad) 0.93+ .53 OYrmsg(mrad) 037+.21

D14: KLOE + FI.NU.DA.

This lattice has the two experiments in the IRs. The arc lattice is nearly symmetric,
with small differences due to the different dispersion behaviour in KLOE and FI.NU.DA.
The tunes are the same as D15 and D13.

The dynamic aperture™ is practically the same as the D15 lattice.

D15: two interaction regions with KLOE

This lattice is symmetric. A study of the dynamic aperture has shown that a horizon-
tal phase advance between the arc sextupoles (SD and SF) closer to 180° gives better re-
sults. The largest possible phase advanceis 110° in the SHORT and 130° in the LONG.

The dynamic aperture'® with 7 sextupole families is good. A study with systematic
and random errors has also been performed?:8 and shows satisfactory results.

A version of this lattice with alower horizontal tune and the same emittance has also
been studied. No dynamic aperture studies have been performed yet.

D16: detuned DAY-ONE

A detuned version of the DAY-ONE ADONE lattice has been designed for early
commissioning. It is a symmetric lattice with high beta values at the IP. This lattice has
been designed with the same phase advance between sextupoles as in the D13 except for
the two IRs where the vertical tune is lower by one integer due to the higher By value.
Therefore the vertical tune is 2 integers lower and the vertical chromaticity is much lower
than the DAY -ONE lattice.

The dynamic aperture™ with 6 sextupole families is quite large for off-energy
particles too.
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D17: KLOE + detuned

This configuration has the KLOE IR on one side and the detuned IR (no low-3) on

the other. It might be adopted if only one experiment is running: the beams would be
separated in vertical to avoid crossing in the detuned insertion.

The dynamic aperture™ is large for particles with Ap/p = 0 and +1%, while is slightly

smaller, but aways larger than 10cx for particles with a 26y vertical amplitude, for
Ap/p=-1%.
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58
5%
&0
61
62

63
(1}
65
[13
67
68
&9
70
7
72
2
7
1s
6
77
L]
78
80
81
82
83
Bé
&5
B&
B?
BS
89
90
9
92
93
94
95
96
97
58
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100
101
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103
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107
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11
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2.2362
2.4324
21.4324
.43
2.5088
2.756%

2.7568
2.7565
4.933%
2.9338
2.933%
3.
Jani
3.1211
3.5242
3.5241
3.5241
3.74015
3.7415
3.7415
3.9690
3.9¢630
3,58%¢
4.4518
4.4518
4.4518
4.70%4
4.705¢4
4.7084
4.9770
4.9770
4.9770
5.11¢6
5.1146
5.1148
5.2973
5.3973
6.24818
§.2436
7.829%
8.3002
7.4647
7.4647
6.4573
6.4573
£.1931%
$.074¢
5.85618
5.8964
10.45132
10,5236
D.4781
1.1320
5.2728
6.0393

MONENTUM COMPACTION

D

BMRRGY SPREAD
RADIAL EMITTANCE

~0.9117
~0,9213
=0.9487
~-1.1682
~1.0131
-0.8248

-1.0734
~1,1044
=-1.1031
-1.1381
~1.1631
=1.1636
~1.1987
=-1.4803
-1.0056
-1.323%
~1.3631
=1.3440
~1.3861
~1.4282
=1.4041
-1.4488
-1.8068
~1.1719
-1.5735
-1.6236
~1.5832
~1.6362
-1.8892
-1.6428
~1.6988
~1.81908
~1.6151
=1.7303%
-1.7877
-1.7321
=-1.,79%8
~1.96%5
~1.9635
-3.2613

0.7529

0.639¢
=-1.3266

2.1689

0.4679

0.4113

0.3830

0.3363
-4.0004
-¢.9886

4.891%
-0.367%
-2.0147
-4.7536

0.0000

0.33420-01
0.6614D-01
0,31516D-03
0.1000D-0%

1.2019
1.2054
1.2654¢
1.2054
1.3000
3.205¢

1.2084
1.2054
1.2018
1.2018
1.3018
1.3047
1.2047
1,2047
1.203¢
1.2024
1.2034
1.1992
1.1992
1.1992
1.20153
1.2015
1.2015
1.1993
1.1993
1.1993
1.3948
1.1948
1.1948
1.1968
1.1968
1.19¢8
1.1985
1.1985
1,1965
1.2017
1.2037
1.2693
1.2693
1.8861
4.184%
4.6705
4.6705
7.8718
7.8718
7.7843
7.74%8
7.6378
$.23473
3.22
2.2834
3.4174
1.936¢
9.9711
0.8322

¢.0114
~-0.055¢
-0.0418
0.0889
0.0000
~0.0689

D.0418
©.055¢
=0.0114
0.00231
0.0186
-0.0512
-0.0376
0.0711
-0.0629
0.0457
0.0552
=-0.0077
0.0058
0.0193
-0.0477
-0.0342
¢.0742
-0.0601
0.0481
0.0615
-0.0056
0.0078
0.0212
-0.0460
~0.0325
-0.,0056
-0.0391
-0.0121
0.0013
=~0.0658
-0.,0501
-0.23355
-0.2395
-0.5519
-1.587%
~2.554%
+~1,3247
~1.%08¢
0.1648
0.1257
0.1061
0.0670
4.8442
3.1155
0.2648
-0.7711
2.3168
0.9797
0.0000

1.683263
1.659071
1.659071
1.65%071
1.6357%7
1.593098

1.593698
1.593898
1.553823
1.552623
3.582623
1.5L1347
1.511347
1.511347
1.446175
1.446175
1.44617%
1.421963
1.421983
1.421398)
1.397790
1.397790
1,397750
1.332618
1,332618
1,332618
1.291343
1.291343
1.2391343
1.250067
1.250067
1.250067
1.231138
1.231135
1.231135
1.196680
1.196€80
1.104852
1,104852
0.951806
0.778270
©.335567
0.335587
©.000000
©0.000000
0.000000
0.000000
0.000000
9.000000
0.000000
0. 000000
0.000000
0.000000
0.000000
0.000000

-0.2612599
=0.341403
=-0.322738
=0.173073%
-0.405460
~-0.636206

-0.493127
-0.47515%%
-0.55309%
-0.535638
-0.5101860
~0.516130
-0.433127
-0.356794
-0.453192
-0.3233738
-0.306459
-0.296234
-0.280237
~0.264239
-0.338463
-0.323738
-0.196648
-0.613337
~0.493137
-0.478134
~D.£50156
-0.835628
-0.521100
-0.507150
-0.493127
~0.464999
~0.478327
-0.450626
-0.436775
-0.421568
-0.408125
~0.4081328
-0.408125
~¢.408125
~0.73783%
=-0.73783%
~0.645448

3.000000

¢.000000

0,900000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

©.000000

£.000000

0,835025
0.540441
0.840441
0.640441
0.645506
0.650265

0.650%65
0.650285
0.654'756
0.654756
0.654756
0.650977
0.658977
0.658977
0.666647
0.666647
0.666647
0.670185
0.670168
0.67036%
0.67347%
0.673479
0.673479
0.679529
D.579525
0.679529
0.682319
0.692219
0.582319
. 664957
. 684957
. 684957
. 686222
0.586222

o o o o

0.606232
0.638653
0.638653
0.654924
0.694334
0.703364
709177
0.723320
0.721320
0,742232
¢.742232
0.745795
0.753677
¢.761882
0.,763448
0.776933
0,781272
1.0552M
1.125500
1.165868
1,170000

0.958835
0.983457

0.963457

0.953457
0.980087
0.%90717

0.890717
0.990717
1.00133%
1.00132%
1.00133%
1.011.964
1.011964
1.0119864
1,033247
1.033247
1.033247
1.043890
1.043850
1.043890
1.0545430
2.0545dD
1.054540
1.475882
1.075689
1.07588%
. 086569
. 086559
1.0868569
1.097261
1.097261
1.0972561
2.103555
+.102585
1.102595
1.113239
1.113231%
1.142372
1.142372
1,185218
1.211642
1,24271¢
1.261714
1.267817
1.267317
1.273%1B
1.276992
1.283175
1.285938
1,304043
1.322485
1.469202
1.482577
1.541761
1.56%004

oo

L-9

0.000000
0.000000
9.040000
0.00000¢
0.00Q900¢
0.000000

7.000000
0.000000
¢.4Q00000
4.000000
0.000000
4.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.00000¢
0.000000
0.0000¢CQ
0.000000
0.000000
0.000000
0.008000
0.000000
0.000000
0.000000
0.090000
0, 000000
0.000000
0.000000
0.000000
0.000000
0.000000
9.000000
0.,000000
©,000000
0.000400
0.000C00
0.000000
0,000000
0.0¢00000
0.000000
¢.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0, 000000
0.000000
0.000000

pg. A2

¢.000003
©.Q00000
¢. 000000
¢. 000300
8.000000
0.000000
0. 000000
0. 000000
9.000000
0. 000000
0.00000¢
0.600000
0. 000000
0,000000
0.000000
0.000002
0.000000
0.000000
0.00004Q0
0.900000
{.000000
0.000000
8.000000
¢.900000
¢.000000
5.000000
2.G00000
0.000000
0.000000
0.000000
0.000000
0.000000
.000000
0.000000
0.000000
0.060600
0.006000
0.,000000
0.000000
$.000000
9.000000
0.000000
0.000000
0.000000
0.000000
©.000000
0.000000
©.000000
$.000000
0.000000Q
0.000000
¢. 000000
0.000000
6.000000
0.000000
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LBNGTH

0.150
0. 450
1.1860
1.460
2.080
2.319
5.050
6.500
5.875
6.875
7.13%
7.125
7.560
7.800
B.200
&.500
8.700
8.900
2.100
2.400
10.300
11.150
11,790
13.490
13.290
12.2%0
12.690
12.9%0
13.59¢0
13.5%0
11.870
13.870
13,870
13.710
13,710
13.710
13.751
13.791
13.791
313,871
13.871
13.871
14.031
14.031
14.031
14.112
14.112
14.112
14.152
14.152
14.1932
14.353
14.353
14.353
4.4
14.433
14.433
14.513
14.513
14.513
14.593
14.874
14.674

DL,

0.150
0.300
0.710
¢.300
0.620
0.300
2.670
1.450
0.375
0.000
0.250
0.000
0.37%
¢.300
0,400
¢.300
$.3200
0.200
0.300
0.300
0,800
D.990
0.600
0.300
0.200
0.000
0.400
0,300
0.800
0.000
0.080
0.000
0.000
0.040
0.000
¢.000
0.080
0.000
©.000
0.4080
o.000
0.000
0.181
0.000
0.000
0.080
0.000
0.000
0.080
0,000
9.000
0.163
q.000
a.000
0,080
0,000
D.000
¢.0g0
0.000
0.000
0.080
0.080
0.000

STRENGTH

0.000000
-66965.0154
©0.00000D
1016.3271
0.000000
~234.8428
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
1.387059
0,000000
-2.837979
0.000000
0.000000
0.000000
1.161403
0.000000
0.000000
0.000000
-2.085017
0.000000
©.000000
0.000000
2.460462
0.000000
-0.011250
0.000000
-0.011250
-0.022501
0,000000
-0.023501
-0,011250
4.000000
-0.011350_
-0,011350
0.000000
-0.011250
-0,090206
0.000000
-0.,090206
-0.011250
©.000000
-0.011250
~0.011250
0.000000
-0.011350
-0.050206
0.0D0000
-0.090206
-0.011250
0.000000
-0,0112%0
-0.011250
0.000000
-0.011250
~0.090206
0.000000
0.000000
-0.090206

ANJLE

0.000000
-0,001142
0.000000
0.,020175
0.000000
-0.029574
0. 001000
0.152705%
0.000000
0.000600
0.000000
0,000000
0.000000
0.000000
©.0000D0
0.90000¢
0.000000
$.000000
©0.000000
0.0040Q0
0.000000
0,70685%8
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
0.000000Q
0.000000
0.042495
0.000000
0.000000
0.042485
0.000000
0.0¢00000
0.042495
0.000000
0.00a000
~0.042495
0.000000
. 000000
~0.165972
©0.000000
&.00D000
-0.042455
. 000000
©.000000
0.042495
€. 000040
0.000000
0.169579
0.000000
0.000000
0.042458
0.000000
0.060004
-0.042495
0.000000
0.400000
-0.084989
-0.08498%
a, 400000

L-9 pg. A3



64
88
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
31
32
83
34
35
86
27
88
33
20
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
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14.674
14.754
14.754
14.754
14.834
14.834
14.834
14.995
14.955
14.985
15.075
15.075
15.075
15.155
15.185
15.158
15.316
15.316
15.316
15.39¢
15.39¢6
15.396
15.476
15,476
15.476
15.516
15.516
15.516
15.557
15.597
15.822
15.822
16.197
16.497
17,097
17.097
18,087
18.087
18.387
18.537
18.8237
19.137
19.537
19.837
22.057
22.357
22.971
23.121

0,000
0.080
G, 000
0.000
©.080
0.000
0.000
0.1631
0.000
0. 000
0.080
0.000
0.000
0.080
0.000
0.000
0.161
0.000
d.000
0.080
0.000
0.000
0.080
0.000
0.000
0.040
0.000
0.000
0.080
0.000
0.225
0.000
0.375
0.300
0.600
0.000
0.950
0.000
©0.300
0.250
0.300
0.300
0.400
0.300
2.220
0.300
0.614
0.150

-0.011250
0.000000
-0.011250
-0.011250
0.000000
-0.011250
-0.090206
0.000000
-0.090206
-0.011250
0.000000
-0.011250
-0.011250
0.000000
-0.011250
-0.050206
0.000000
~0,090206
-0.011250
0.000000
-0.011250
-0.011250
0.000000
-0.011250
-0.022501
0.000000
-0.022501
-0,011250
0.000000
~0.011250
0.000000
0.000000
0.000000
1.258505
0.000000
-0.263408
0.060000
-0.263408
0.000000
0.000000
0.0000600
~2.200184
0.000000
3.069875
0.006000
-3.216849
0.C0C000
£.764938

0.000000
-0.0424%5
0.000000
0.9000000
0.042495
0.000000
0.000000
0.169379
0.000000
0.000000
0.042435
¢.000000
0.00004Q0
-0.04249%
0.000000
0.000000
-0,169979
0.000000
0.000000
-0.042455
0.000000
0.¢00000
0.0424595
0.000000
$¢.000000
0.042995
0.000000
0.000000
0.042495
0.000000
0.000000
0.000000
©.,000000
0.000000
0.000000
0.000006
0.706858
Q.000000
0.000000
0.000000
0.0000600
0.000006¢
0.000060
0.000000
0.00000Q0C
G.000000
(.000000
¢.0000G0
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4.

D13 Half-long optical functions and lattice elements

RETY

5000

4.5050

4.
2.8148
3.6193
9.
1
9

1613

9557

. 8417
. 6401
9.
8.
8.
a.
d.
8.
7.
5.
5.
6,
7.
9.
10.
10.
5.
1.
0.
0.
0.
0.
0.
1.
k.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
t.
1.
2.
2.
2.
2.
2.
2.
2,
2.
2.
2.
2,
2.
3.
3.
3.
3.
3.
3.
3.

8545
7267
7267
6334
6334
5218
7282
9208
9843
9492
9285
1323
1213
6060
0706
6596
8589
800%
8003
8050
8540
1336
1336
2359
2359
2359
2928
29238
2928
4181
4181
4181
5587
5587
5587
8841
8841
8841
0705
0705
q705
2721
2721
2721
7183
7193
7193
9667
9667
8667
2295
2295
229%
5317
7983
7983
7983

ALEX
0.0000
-0.0333
1.1455
0.7510
-3.7924
-6.4275
0.5604
0.2641
0.2461
0.2014
0.201a
0.1716
0.171¢6
0.1269
2.4391
3.0754
~2.3065
-2.5118
-2.7250
-2.9402
-0.2607
-0.3452
3.7207
1.9643
o.5284
0.2616
0.2616
-0.2720
0.1236
-0.5897
-0.6025
~D.6712
-0.6851
-0.7139
~0.7037
-0.7328
0. 7473
-0.8122
-0.8282
~0.8442
-0.9051
~0.9236
~1.0642
-0.943¢6
-1.1135
~1.1347
-1.1856
-1.2083
~1.2322
-1.2768
-1.3043
-1.5093
-1.24%0
-1.4943
-1.5249
-1.5563
-1.5697
-1.6230
-1.6487
-1.6851
-1.9764
-1.7800
~1.8324
~1.8750
-1.9177

APPENDIX A.1.b
BETY ALFY DX
0.0450 ¢.0000 0.000000
0.5450 -3,3333 0.000000
4.7713 -11.1620 0.000170
33,6902 ~29.8505 D.000963
37.123¢ 20,6020 -0.001594
15,9822 13.4967 ~0.013250
11.2352 3.3505 -0.013055
1.1010 0.4451 0.040548
2.0981 -1.1327 -0.041422
3.1007 -1.5408 =0.091267
3.1007 -1.5408 -0.091267
3.9391 -1,8128 -0.124496
3.9391 -1.8128 -0.12445%6
5.4518 -2.220% ~0.174341
7.4620 -4.6762 -0.205975
11.6933 -5.9020 -0.236541
12.5747 3.1852 -0.287121
11.3361 3.0079 -0,340524
10,:684 2.4306 -0.3%1936
9.0715 2.6534 -0.447329
8.2759 0.0750 -0.507073
8.2337 ~D.0223 -0.609797
8.4655 ~0.1693 -0,041813
§.7124 -0.2422 0.563041
7.1840 4.9842 0,934501
5.3342 ¢.2648 1,236581
5.3342 4.2648 1.236581
2.4980 2.9259% 1.820743
1.5661 0.5519 2.033676
1.2037 0.0521 1.861923
1.2037 0.0656 1.891922
1.158% ~0.0013 1,863332
1.1985 0.0121 1.863332
1.1985 0.0381 1,863332
1.1968 0.0056 1.855742
1,1968 0.0325 1.855742
1.1968 0.0460 1.855742
1,1948 -0,0212 1,843973
1.1948 -0.0078 1.843973
1.2948 0.005§ 1.843973
1.2993 -0,0615 1.832204
1,1993 -0.04861 1.832204
1,1993 0,0601 1.832204
1.2015 -0,0742 1.791765
1.2015 0.0342 1,791765
1,2015 0,0477 1.791765
1.1992 -0.0193 1.762913
1.1992 -0.0053 1.762933
1.1992 0.0077 1,762913
1.2034 -0.0592 1.734061
1.203¢ -0.0457 1.734061
1.203¢ 0.0629% 1.734061
1.2047 -0.0712 1.693622
1,2047 0.0376 1.693622
1,2047 0,0512 1.693522
1.201¢ ~0,015¢6 .1.6B1853
1.2018 -0.0021 1.681853
1.2018 0,0114 1.681853
1.205¢ =0.0554 1.670084¢
1.2054 -D.0418§ 1.6720084
1.2054 ©,0669 1.670084
1.2000 0.0040 1.659262
1.2054 -0.0669 1.629645
1.2054 0,0418 1.629645
1.2054 0.0554 1.629645

bpx

0.000000

G.000000

0.001125

G.001125
-0.01879%
-¢.01879¢%

Q.020076

¢.020076
~0.13291¢9
-0,132819
-0.132919
-0.132919
-0.132919
-0.132919
-0.076416
-0.07641¢
-0.267013
-0.257013
-0.267013
-0.267013
~0.128405
~0.128405

1.008080

1.008090

1.510403

1.510403

1,510403

1.510403
~0.252923
-0.252923
~0.231751
-0.231385
-¢.210422
-0.163496
-0.209676
-0.167921
-0.147043
-0.145165
-0.125420
-0.104675
-0.,188534
-0.167921
-0.002645
~0.4%993938
-0.338310
-0.318152
~0.400644
-0.380811
-0.360878
«0.357819
-G.338310
-0.101887
~0.320696
-0.167921
~0.148867
-0.144234)
~0.125420
-0.106498
-0.186710
~0.167921
~0.02726%
-0.252202
-0.485314
-0.3138310
~0.31997¢

QX
0.000000
0.005303
0.016179
0.049438
0.065476
0.081944
0.086199
0.126397
0.151325
¢.158101
.158101
0.162686
0.162686
0.16964¢6
0.175445
0.164861
0.193187
0,198124
0.202394
D.206119
0.211015
0.223316
0.286511
0.27966%
0.319228
0.355873
0.355873
0.43886¢
0.495084
¢.699458
0.599458
0.610256
0.610256
0.610256
0,615308
0.615308
0.615308
0.624746
0.624746
0.62474¢
0.£6333440
0.633340
0.6333440
0.6462Q00Q
0.646200
0.648200
0.654667
0.654667
0.654667
0.660557
0.660557
0.660557
0.670783
0.670793
0.670733
0.675290
0.675280
0.675280
0.679417
0.679417
0.679417
0.683195
0.686679
0.686679
©.686679

L-9 pg. A5

QY
Q0.000000
0.203613
0.233836
0.242727
0.243982
0.248034
0.251715
0.388905
0.590446
0.613931
0.6139831
.625325
.625325
.638218
.645818
6528635
656425
.65909%
.662060
665375
.670966
.686415
.709563
.720631
.726524
-731667
.731667
.749142
-774477
.B46457
846457
.B57101
.857101
.857101
-862435
.863435
.B62435
873126
.B73126
873126
.883807
.883807
.883807
.905156
.905156
.$05156
.215806
\31580¢6
-915806
.926448
.926448
.926448
.947732
.947732
.947732
+958357
.958357
.958357
,968579
0.968979
0.96887¢
0.978609
0.990239
0.93%0239
0.990239

a
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65
66
67
66
69
70
71
72
73
74
75
76
7
78
79
80
8l
82
43
a4
85
86
82
B8
a9
S0
91
92
3
94
95
96
87
98
59
100
101
102
103
104
105
106
107
108
109
lio
111
112
113
114
118
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4.1088
4.1068
4.1068
4.4307
4.4307
4.4307
5.1211
5.1211
$.1211
5.4908
5.4908
5.4508
5.8758
5.8758
5.8758
6.6878
6.6879
6.6878
7,1186
7.1186
7.1186
7.5647
7.5647
7.5647
?2.7935
7.7335
?7.7835
8.2625
8.2625
9.65%4
S.65%4
12.2549
12.3022
8.4548
8.4548
3.5714
3.5714
1.7173
1.2518
0,9114
1.1407
2.2486
2.2151
0.6991
1.2877
2.5388
7.1488
9.16862
B8.9263
8.8129
8.76a7

-1.9242
-1.9704
-2.0166
-2.0159
-2.0658
-2.4655
-1.7938
-2.2557
-2.3133
-2,2894
-2.3511
-2.4128
~2.3804
-2.4468
-2.9766
~2.0332
~2.6365
~2.7117
-2.6518
-2.7319
-2.811%9
~2.7422
-2.8273
-2.8975
-2.6896
-2.8750
-2.9626
-2.8774
-2.8704
-3.2378
-3.2378
-3.6837

3.5353

2.8770

0.0940

2.80840

1.7064

0.9404

0.6112

0.0077
-0.8067
-1.5013

1.5967

0.34639
-1.0312
-3.7509
-6.3603

0,2140

0.1358

0.0742

0,0000

MOMENTUM COMPACTTON =-0.9873D-02

b

ENERGY SPREAD
RADIAL EMITTANCE

«~0.58770-01
= 0.2057D-03
= 0.1000D-05

1.2018
1.2018
1.2018
1.2047
1.2047
1.2047
1.2034
1.2034
1.2034
1.1992
1.1992
1.1992
1.2015
1.2015
1.2015
1.19883
1.1593
1.1893
1.1948
1.1948
1.1848
1.1968
1.1868
1.1968
1.1985
1.1985
1.1985
1.2037
1.2037
1.2692
1.2693
1.5661
2.3059
5.5887
5.5487
10.3155
10.3155
&.9258
8.3923
T.5109
6.1368
3.1881
2.9865
6.5566
12.4205
11.2485
5.5158
3.8502
2:9581
2.5365
2.3574

-0.0124
0.0021
0.0156

-0.0512

-0.0376
0.0711

-0.0B829
0.0457
0.0592

-0.0077
G.0D58
0.0193

-0.0477

-0.0342
0.0742

~0.060%
0.0481
0.081%

-0.0056
0.0078
0.0212

-0.0460

-0.0325

~0.0056

-0,0391

-0.0121
0,0013

-0.0656

~0.0521

-0.2395

~0.239%

~0.5519

-2.0558

~3.4156

~1.5761
=~2.3304
1.0651
0.9202
9.8582
0.7444
3.5244
2.5187
~1.7555

-2.8215

-3.9969
7.5211
5.2181
0.7%58
0,504¢
0.2957
0.0000

1,600793
1.600793
1.600793
1.571941
$.571941
1.571%41
1,531502
1.5J1502
1.531502
1.519733
1,519733
1.519733
1.507963
1.507963
1.507963
1.467525
1.467525
1.467525
1.438673
1.438673
1.438673
1,409820
1.409820
1.409820
1.3970%9
3.397099
1.397099
1.315068
1.375068
1.318074
1.318074
1.223083
1.D44178
0.480970
0.490970
0.000000
©0.000000
0.000000
0.000000
0.000000
0.000000
0.00D000
0.000000
0.000000
0.000000
6.000006
0.000000
0.000000
0.000000
0,000000
0.000000

-0.3928820
-0.380811
-0.362801
-0,355995
~-(,338310
-0.196511
~0.308072
-0.167921
«~0.150691
~0.142517
~0.125420
-6.108322
-0.184896
-0.167921
-0.031893
~0.470650
~0.338310
-0.321800
-0.396996
~-0.380811
~0.364625
-0.354171
~0.338310
-0.306588
-0.327244
-0.295803
-0.,260091
-0.268778
-0.253308
-0.253308
~0.253308
-0.253308
-0.922013
-0.522H113
-0.760406
0.C00000
0.000000
0.000000
0.000000
0.000000
0.000600
0.000000
0.000000
0.000000
4.000000
0.000000
©.000000
Q0.000000
0.000000
0.000000
0.000000

0.689913
0.689913
0.588913
0.6%2907
0.622907
0.692907
0.698246
0.698246
0.698246
¢.700655
0.70065%
0.700855
0.7029¢3
0.702503
0.702803
0.706360
0.706960
¢.706960
0.708811
0.708811
0,708811
0.710551
0.730551
0.710851
0.711383
0.711383
0.711383
6.712974
0.712974
0.7165983
0.716983
0.722470
0.726247
0.735615%
0.735615
G.766658
0.766658
0.812265
0.845062
0.931149
0.979809
1.026253
1.048239
1.156051
1.33663¢
1.364142
1.380789
1.386442
1.398523
1.408218
1.420000
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1.000860
1.000860
1.000860
1.01148%
1.011485
1.011485
1.032769
1.032769
1.032769
1.043411
1.043411
1,043411
1.054062
1.054062
1.054062
1.075410
1.075410
1.075410
1,086091
1.086091
1.086091
1.0967383
1.096783
1.096283
1.102117
1.102117
1.102117
1.112761
1.112761
1.141894
1.141894
1.184740
1.210717
1.237443
1,237443
1.262915
1.262915
1.274536
1.280054
1.2%1088
1,2597963
1.315268
1.331873
1.360075
1.375265
1.379114
1.388212
1.399024
1.431598
1.463180
1.506000
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LENGTH

0.150
0.450
1.160
1.460
2.0890
2.380
5.050
6.500
6.875
6.875
7.125
7.125
7.500
7.800
8.200
8.500
8.700
8.900
9.100
9.400
10.200
11.410
1z.010
12.310
12.510
12,510
12,910
13,210
13,810
13.810
13.890
13,890
13.890
13,530
13.930
13,830
14,011
14.011
14,011
14.091
14,091
14.091
14,251
14.251
14,251
14,332
14,332
14.332
14,412
14.412
14,412
14.573
14,573
14.572
14.653
14.653
14.653
14.733
14.733
14.733
14.813
14.894
14.894

DL

0.150
0.300
0.710
0.300
0.620
0.300
2,670
1,450
0.375
0.000
0,250
0.000
0,375
0.300
0.400
6.300
0.200
0.200
0.20¢
0.300
0.800
1,210
0.600
0.300
0.200
0.000
0. 400
0.300
0.600
0.000
0.080
0.000
0.000
0.040
0,000
0,000
0.080
0.000
0.000
0.080
0,000
0,000
0.161
0.000
¢.000
0.080
0,000
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0.080
0.000
0,000
0,080
0.000
0.000
0.080
0.080
0,000

STRENGTH

0.000000
~66965.0154
0.000000
1016.3271
0.000000
-224.8426
0.000000
0.0000006
0.000000
0.000000
0.006000
0.800000
0.000000
0.983141
0.000000
-2.471266
0. 000000
0.0600000
0.000000
0.,961207
0.000000
0.000000Q
0,000000
~2,274180
0,000000
0.000000
0.000000
2.966330
0.000000
~0.011250
0.000000
~0,011250
-0.022501
0.000000
-0.022501
-0.011250
0.00000Q
-0.011250
-0.,011250

0.000000 _

=-0.011250
-0.0902086
0.000000
~0.090206
-0.011250
0.000000
=-0.011250
-0,011250
0.000000
-0,011250
-0,090206
0.000000
-0.090206
~0,.011250
©.000000
-0.011250
=-0.011250
0.000000
=-¢.011250
-0,090206
0.000000
0.000000
-0.090206

ANGLE

0,000000
0.001142
0.000000
-0.020175
0.000000
0,029574
0.000000
~0.152765
0.000000
0.00000C0
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.863938
0.0000060
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
-0,042495
0.000000
0.000000
-0.169979
0.000000
0.000000
~0.042495
0.000000
0.000000
0.042495
0,000000
0.000000
0.16997%
¢.000000
0,000000
0.042495
0.000000
0.000000
~0,042435
0.000000
0.000000
-0.084989
-0.084989
0.000000
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64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
19
80
81
82
83
84
85
86
87
BB
89
90
91
92
93
94
95
96
97
38
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

n—-p—-a--m;-u'-Hwuu»—-r—-n—-u.bw»-mn—-n-on—-ua.uw.nuwnuwnuwnuuawwgww.huw.nwubw

14.894
14,974
14.974
14.974
15.054
15,054
15,054
15.215
15.215
15,215
15.295
15.295
15.295
15.37S
15.375
15.375
15.536
15.53¢6
15.536
15.616
15.616
15.616
15.696
15,686
15.696
15,736
15,736
15.736
15.817
15,817
16.042
16.042
16.417
16.717
17.317
17.317
18,527
18,527
18,227
19,527
20.077
20.377
20.857
21.157
21.937
22.797
23,097
23.547
23.847
24.933
25.073
25.723

0.000
0.080
0.000
0.000
0.080
0.000
0.000
6.161
0.000
0.000
0,080
0.000
0.000
0.080
0.000
0,000
0.161
0.000
0.000
0.080
0.000
0.000
0.080
0.000
0,000
0.040
0.000
0.000
0,080
6.000
0.225
0.000
0.375
0.300
G.600
0.000
1.210
0.000
¢.700
0.300
0.550
0.300
0.480
0,300
0.780
0.860
0.300
0.450
0.300
0.686
0,540
0.650

-0,011250
0.000¢00
-0,011250
-0.011250
0.000000
-0.011250
-0.0%0206
0.000000
-0.090206
-0.011250
0.0004000
~0.011250
=0.011250
0.000000
~0.011250
-0,0802086
0.0000G00
~0.090206¢
-0.011250
0.000000
-0.011250
-0,011250
0.000000
-0.011250
-3.022501
0.000000
-0.022501
=-0.011250
0.000000
~0.011250
0.000000
0.000000
0.000000
1,937606
0,000000
-0.329158
0.000000
-0.329158
0.000000
C.000000
0.000000
-1.525810Q
0.000000
4,646462
0.000000
0.000000
~3,200522
0.000000
2.817789
0.000000
0.000000
0.000000

0.000000
~0,042495
0.000G00
0.000000
0.042495
0.00000C
0.000000
0,169379
€,000000
0.000000
0.042495
0.000000Q
0.000000
-0.042485
0.000000
0.000000
-0.169975
0,000000
0.000000
-0.042495
0.000000
0.000000
0.042495
0.000G00
0.,000000
0.042495
0.900000
0.000000
0,042495
0.006000
0,000000
0.000000
0.000000Q
€.00¢0000
0.000000
¢.000000
0.863938
0.00000Q
0.000000
0.000000
0.000000
0.0Q0000
©.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
©.000000Q
0.000000
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APPENDIX A.2.a

D14 Optical functions and lattice elements for the half short arc close to the FINUDA IR
(the half arc close to KLOE isthe same as DIS, see A.3.9)

BL. TIP BETX ALFX BETY ALFY DX orx QX Q¥ dy dpy
[ 0 §.3851 0.3562 1.0001 ¢.3739 ~0.037000  ~0.021000 0.000000 ©¢.000000 0.000000 0.000000
] ‘ 8.6735 ©.2308 i1.3120 -1.3a786 0.043595 0.131943 0.025589 0.201310 0.000000 0.000000
g 1 8.5174 0.1853 3.4312 ~1.,7060 .0.093076 0.131549 0.031835 0.322564 0.000000 0.000000

10 1 .517¢ 0.1853 31.4312 ~1.7060 0.09307¢6 0.131549 0.032535 ¢.322564 0.0¢0000 0.000000

i1 1 8.433¢ ¢.154% 4.3554 -1.9%03 0.128063 0.131943 0.037231 €¢.232863 0.000000 0.000000

12 1 8.432¢ 0.154% 4.3554 -1.9903 0.126063 0.131949% 0.037231 ©.233863 ©.000000 0.000000

13 1 2.3333 0.,1094 §.0089 ~%.41B3 0.175544 0.131349 0.044353 0.244540 0.00000¢ 0.000000

14 2 7.3918 3.2194 B.4668 -6.1106 0.203536 0.05273) 0.050354 0.25137¢ 0.000000 0.000000

15 1 44,9660 2.5953 14.0798 -7.9220 0.22¢629 ¢.05273) 0.060941 ¢.257304 0.000000 0.000000

18 3 4.6737 -1.538% 15.102¢ 4.8107 0.270718 0.261103 0.071291 ©.260343 0.0¢0000 0.0060000

17 1 $.3181 ~1.683¢C 13.2423 4.4910 0.322939 0.361103 0.077677 0.262594 0.0000C0 0.000000

1% 1 €.0201 =-1.8371 11.5098 4.1712 &.375159 0.361103 0.083304 0.265372 0.000000 Q.,000000

13 1 6.7758 -1.8712 ®.9053 3.8515 0.427380 0.361103 0.0B9287 0.26915%4 0.000000 0.000000

20 2 7.2388 0.4964 8.6791 0.3848 0.4B15¢1 0.095729 0.094580 0,273391 ¢.090000 0.000000

21 1 6.5548 0.35686 82,1471 0.378% 0.558924 0.096729 ©.11350% 9.288562 0.000000 0.009000

i3 ] 3.4365 2.2483 7.7245 0.1480 0.848560 0.46382& G.144201 0.308477 ©¢.000000 0.000000

33 1 1.3728 1.1911 7.5945 0.0686 1.126858 0.463826 0.188745 0.320957 ¢.000000 0.000000

4 b 1.0023 0.1182 6,2677 <.0823 1.374492 1.912073 0.231198 0.327671 ©0.000000 0.000G00

23 1 0.58954 -0.0Bd1 $.7475 31,5186 1.816906 1.213073 0.26328B3 0.333508 ©¢.000000 0.000000

25 1 0.9954 -0.0841 4.747% 3.5186 1.636908 1.312073 0.283283 0.333508 0.000000 0.000000

27 1 1,32246 =-0.4888 2.38B36 a.39132 2.101728 1.312073 0.322288 0.352477 0.000000 0.000000

28 H 1.31321 ©.2187 1.5643 0.5366 2.226102  -0.398187 0.358914 0.376223 0,000000 0.000000

29 1 1.3372 ~0.3605 1.2168 0.0426 1.9§7208  -~0.398157 0.433731 0.448837 0.000000 0,000000
30 3 1.3372 -0.3755 1.2168 0.0563 1.987208  -0.375809 0.433731 0.449837 0.000000 ¢.000000
n 4 1.3842 -0.3090 1.2131 ~0.0093 1.956964 -0.377672 Q.44313) 0.460359 ©.000004 0.000000
2 3 1.3842 -0.3248 1.2131 2.0027 3.95696¢ -0.355656 0.443133 D.460359 ©.000000 0.0000Q0
2 3 1.3842 ~0.3557 1.2131 0.0310 1.956964 -¢.311623 0.843122 0.460359 ©.000000 a.,000000
34 € 1.4115 -0.3248 1.2119 ~0,0021 1,943847 ~0,356886 D.447692 0.4856%8 Q.3000¢0 0.009000
s 3 1.4115 ~0.3566 1.3112 ©.0252 1.943547 =0,313355 0.447692 0.465628 ©.000000 0.300000
36 3 1.4213 -6.3725 1.311% 0.0388 1.943547  -0.291289 0.447692 0.465628 ¢.00000Q 0.000000

a7 4 1.4739 ~0.4041 1.2110 -0.0375 1.920124 ~0.292256 0.456551 0.476181 ©.000000 0.000000

38 3 1.473% -0.4207 1.3110 ~0.013%9 1.920124 -0.270654 0. 456551 0,476181 0.0000900 0.000000

39 b ] 1.4739 -0.4373 1.2110 -0.0003 1.920124 -0.349052 0. 456551 0.476181 0.000000 0.000000
0 4 1.5465 ~0.4674¢ 1.216¢ ~D.0685 1.8956700  -0.334493 0.465014 0.486714 0.00000¢ 0.000000
a1 3 1.54¢5 ~0.4848 1.23164 -0.0529 1,8%6700  -0.313155 0.465014 0.486714 0.000000 ©.000000

42 3 1.5465 ~0.6343 1.91645 0.056% 1.896700 -0.143061 0.465014 0.486714 0.000000 0.000000

3 i 1.7218 -0.4570 1.219¢ +0.0755 1.833059 -0.648897 _ 0.480622 0.50775% 0.000000 0.000000

44 3 1.7218 -0.6123 1,219¢ ©0.0345 1.833089  -0.483544 0.430627 0.507755 0.000000 0.000000

45 3 1.7218 ~0.6317 1.239 0.0482 1.833059  -0.462321 0.400622 0.50778% 0.000000 0.000000

46 4 1.9352 ~0.6552 1.3189 -0.0173 1,752553 -0.546212 0.487828 0,518250 $.000000 0,009000

47 3 1.8252 -0.6764 1.2169 ~0,004% 1.7925%3  ~0.526045 0.407028 ©.518250 0.000000 0.000000
18 3 1.8352 ~0.6970 1.216% 0.0096 1.792553  -0.505878 0.487828 Q.519250 0.000000 0.000000
19 4 1.938% -0.1387 1.3207 -0.0564 1.752046  -0.503255 Q.494619 0.52873% 0.000000 ¢.060000

50 3 1.938% ~-0.740%5 1.2207 ~-0.0427 1.752046  ~0.4B3544 Q.494615 0.52a739 ¢.000000 0.990¢00

51 3 3..938% ~«0,9154 1.220% 0.0875 1.752046  -0.335438 0.494519 0.528739% 0.000000 0.000000

52 4 2.155% -0.6700 1.3202 ~0. 08647 1.688405 -0. 465455 0.506954 0.569724 0.000000 ©.000000

53 3J 2.135% ~0.8681 1.32202 0.0454¢ 1.68%405  -0.3131S55 0.506954 0.549734 0.000000 €.000000

54 3 2.198% ~0.8928 1.2202 0.0591 1.8B3405 -0.294180 0.506354 0.54973¢ 0.000000 0.600000

§5 1 2.3404 -0.9058 1.2160 -0.0063 1.664982  -0.28938% 0.512489 0.560229 0.000000 0.060000

E ) 2.3404 ~0.9322 1.3160 ©.c068 1.664982  -0.270654 ¢.512589 0.560229 0.9000000 0.000000

57 3 2.3404 -D.9585 1.2160 0.4205% 1.6649%82  -0.251932 0.513589 0.560229 ©.000000 0.000000

58 4 2.4951 -0.9682 1.2181 ~0.0455 1.641558  -0.331623 ¢,517875 0.57073)3 €¢.000000 ©.000004

59 3 2.49%1 -0.9962 1.181 -0.0318 1.6415568  -0,313155 0.517875 0.57073) 0.00000¢ ©.000000

60 3 2.4951 -1.3213 1.3181 0.0780 1.641558  -0.165Q07¢ 0.517875 0.570733 0.000000 2.000000

61 4 2.§787 ~1.0600 1.2108 0.0117 1.618936  ~0.396911 0.5336112 0.581260 0.0000Q0 ¢.000000

62 ] 2.9339 -0.B682 1.2143 -0.0546 X.577917  -0.625892 0.527443 0.591801 0.000000 0.9000000

83 3 2.8338 -1.1238 1.2143 0.0550 1.577912 -0.483544 0.527443 0.521803 0.0000Q0 ¢.000000

64 3 2.8338 -1.1557 1.2143 0.0686 1.577917 -0. 465792 0.527443 0.5%1803 0.000000 9.000009Q

£5 L] 3,0183 -1.1539 1.2086 0.0022 1.537410 -0.543341 0.531810 0.602356 0.000000 4.000000

§6 3 33,0193 -1.1879 1.2086 Q.0158 1.537410  -0.526045 0.5318190 0.60235¢ 0.00000¢ 0.000000
7 3 3.0193 -1.2219 1.3086 0.022¢ 1.537410 -0.30874B 0.53181¢0 0.60235¢ 0.000000 Q,000000
€3 4 3.3151 -1.2158 1.2092 -0.0370 1.435908  -0.50038¢ 0.535909 0.612931 0.000000 0.000000
$9 k] 3.2151 -1.2520 1.30%82 -0.0234 1.496904 0. 4BISA¢ 0.5354909 0.612931 4.000000 0.000000
0 k] 3.2151 ~1.54820 1.3092 0.08S§ 1.496904 -0.34851¢ 0.535909 4.612933 ©.000000 ©.000000



71
72

H
EL
76
717
kL]
79
&0
81
a2
83
84
85
86
87
B9
89
90
91
92
93
94
95
96
97
$B
5
100

102
101
104
105
106
107
10B
103
110
111

NOHE W R R W E W e MR R P WA WY e W e W Wwe WU oA W W kW WA W W o

CROMATISMO
K*Betatzin(2
K*Betatcos{2
SESTUPOLY
K*BataX#*+]1.5
K*3stay++1.5

3.6358
3.6355
3.6355
3.8621
3.8621
J.8821
4.,0989
4.0989
4.0389
4.6010
4.6010
4.6010
4.B636
4.868¢6
4.8686
5.1485
$.148%
5.31465
5.289)3
5.2893
$.2953
5.5326
5.5826
6.4598
6.4598
£.1026
8.5587
7.5834
7.5834
§.3380
6.3800
6.0686
5.9228
5.6500
6.5792
9.8654
92.8598
0.5076
1.1335
5.0579
§.7580

£i)
£iy

-1.0516
-1.3796
~1.4205
-1.4002
~1.4436
~1.4871
~1.4616
-1.5077
-1.8775
=1.2303
~1.6353
~1.6871
~1.6446
-1.6994
-1.7542
-1.7058
-1.7635
-1.8793
~1.6765
=-1.795%
~1.8550
~1.7%68
~1.8556
=2.03%3
-2.0353
~2.3397
0.874¢6
0.7509
-1.2456
2.2460
0.5633
0.5015
0.4708
0. 4087
-3.6633
~4.5487
4.5658
~¢.3531
-1.9225
-4.4670
0.0000

KP{ 35} «

MOMARTUM COMPACTION = €.2988D-01

b
BHRRGY SPRRAD

RADIAL TMITTANCE

0.6703D-01
©.391BD-03
0.1005D-05

1.2032
1.23032
1.2032
1.19&87
1.1567
1,1987
21,1967
1.1967
1.1987
1.190%
1.19%01
1.1%02
1.1837
1.1837
1.1837
1.1832
1.1839
1.1839
1.184%
1.18¢49
1.,1945
1.1887
1.1887
1.2510
1.2530
1.5446
2.1667
4.6850
4.6850
7.971%
7.8719
7.5000
T.8727
7.8354
6,3918
3.3534
7.4178
3.5073
3.018%
1.0448
0.85a8

1.57345
0.317&6
1.21724
3.65172
59.95532
5.10879

-0, 0481
0.0604
©.0740
0.30869
0.0204
©.0338
-0.0333
~0.0299
0.0881
~0.0471
©.,0602
0.073¢
0.0058
©.0191
D.0324
=0,035¢
-0.0221
a4.9045
~-0.029¢
~0.0027
0,0108
~-0.0571
=0.0438
=0.3334
-0.2334
~0,5495
~1.6032
-2.5933
~1.3592
~1.9609%
0.1389
0.10086
0.0814¢
0.0431

4.4518.

3.1450
0.2402
-0.1310
2.2034
1.0125
©.3000

CY =

XD( 26) =

1.433263
1,433263
1.433263
1.40983%
1.409839
1.405338
1.386416
1.386416
1.386416
1.32371
1.32277¢
1.32214
1.202268
1.282368
1.382268
1.241762
1.241762
1.341762
1.223214
1.323214
1.22321¢
1.189538
1.185528
1.099856
1.099856
©.950403
0.778270
0.335567
0.335567
©.000000
0.000000
0.000000
0.000000
0.D0OGOD
©.000000
©0.,000000
0.000000
©.000000
0.000000
0.000000
©.000000

1.94278
-0,64405
~0.61%57
-3.83495
~-3.80875

-39.57004

-0, 447444
-0,313155
-0.257030
-0.286515%
-0.270654
~0.254793
~0.328752
-0.313155
-0.188092
-0.502B66
-0.483544
-0.488662
~0.540473
~0.526045
-0.51161%
-0. 497514
-0.483544¢
~0.455603
~Q.468566
~0. 041043
-0.437201
~0.411924
-0.298542
-0.395542
-0.398542
-~0.398542
~0,73763%
-0.737839
-0,643849
©,000000
©.000000
0.000000
0.000000
0.002000
0.000000
0.000000
0.000000
©.000000
©.000000
9.000000
0.000000

0.542349
0.543349
0.542349
0.546758
0.556753
¢.526759
0.549968
0.549968
0.54996¢
0.585824
0.555%824
0.555824
0.55852]
0.5508523
0.558523
0.561074
0.561074
.561074
0.561298
0.562298
@,562398
0.564648
0.564648
0.570613
0.570613
0.578867
0,534491
0.596355
0.596355
@.617214
0,617314
0.634386
0.634368
0,.637119
0.645205
0.65311%
0.657737
0.927443
Ur.555382
1.036669
1.041000

0.634177
0.634177
0.834177
0.544831
0.£4483]1
0.644831
0.655514
0.655514
0.655514
0.676989
0.676983
0.676989
0.637761
0.637761
0.687161
0.698561
0.85985¢61
Q,698561
0.703954
0.703954
0,70355¢
0.714%27
0.734737
0.744261
0.784261
0.787734¢
0.814470
¢.944623
¢.844623
0,870319
0.870519
0.876%37
0,B79564
0.8B5645
0.892177
0.3052d8
¢.523528
31.061505
1.075527
1.1317298
1.157000
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0.0800000
0.000400
0.000000
.000000
0.000000
0.9000c00
0.000000
0.000000
0.000000
0.000000
0.00000Q
0.000000
©.000000
¢.000000
0.0000Q0
0.900000
0.000000
D.000000
0.0¢000D
0.000000
0.400000
0.000000
0.000000
3.000000
0.009200
0.000000
0.000000
0,000000
0.000000
0.000000
©.000000
0.000000
G.000000
0.000000
0.0060000
0.000000
0.000000
0.000000
0.000000
0.0000060
0.000000

0.000000
0.00000¢
0.006000
©.000000
©.00¢000
0.00¢000
9.000000
0.600000
0.04000¢
0.00000C
0.000000
0.000000
0.000000
0.000000
¢.0000040
0.000000
¢.000000
¢.000000
0.900000
0.000000
0.000000
0.000000
0.000000
2.000000
0.000000
¢,000000
0,000000
0,000000
0.0D0000
0.000000
0.400000
0.400000
0.000000
0.000000
©0.000000
Q.000000
¢.000000
©0.000000
0.000000
G.000006
0.000000



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
a1
32
33
34
35
36
37
a8
39
40
4
42
43
44
45
46
47
48
43
50
51
52
53
54

55
56
57
s8
59
60

61

62
63
64
65
66
67
68
69
70

LENGTH

1.450
1,825
1,825
2,075
2,075
2.450
2,750
3.150
3.450
31.650
3.B50
4,050
4.350
5.150
6.140
6.740
7.040
7.240
7.240
7.640
1.940
8.540
8.540
8.620
B8.620
8.620
8.660
4.660
8.660
8.741
8.741
8.741
B.821
8.821
8.821
8.981
8,981
8,981
9.062
9.062
9,062
9.142
9.142
9.142
9.303
9.303
9.303
9.383
9.383
9.383
9,463
9.463
9,463
9.543
9.624
9.624
2.624
9,704
9.704
9.704
9.784
9.784
9.784

PL

1.450
0.375
Q.000
0.250
0.00¢C
0,375
0.300
¢.400
0.300
0.200
0,200
0.200
0.300
0.BOO
0.93%0
0.600
0.300
0.200
0.000
0.400
0.300
0.8600
0,000
0.080
0.000
0.000
0.040
0.000
0.000
0.0BO
0.000
0,000
0.080
0.000
0,000
0.161
2.000
0,000
0,080
0,000
0.000
0.080
0.000
0.000
0.161
0.000
0.0¢0
0.080
0,000
0.000
0.080
0.000
0.000
0.0BO
0.080
0.000
¢.000
Q.080
0.000
0.000
0.08B0
0.000
0.000

STRENGTH

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.378698
0.000000
-2.864349
0,000000
0.,000000
0.000000
1.194807
0.0a0000
0.000000
0.000000
-2.024438
0.000000
0.000000
0,000000
2.434957
0.000000
-0.011250
0.0¢0000
=0.011250
=0.022501
0, 000000
~0,022501
-0.011250
0.000000
=0.011250
=0.011250
0.000000
-0.011250
-0.090206
0.000000
-0.090206
-0.01125¢
0.000000
-0,011250
~0.,011250
0.000000
-0.011250
-0.090206
0.000000
-0.090206
-0.011250
0.000000
-0.021250
~0,011250
0.000000
~0.011250
-0.090208
8.000000
0.000000
-0.090206
-0.011250
Q,000000
-0.011250
-0.011250
0.000000
-0.011250
-~0.090206

ANGLE

0.15270%
0.000000
0.000000
0.000000
0.0006000
0.000000
0.000000
0.000000
0.000000
0.000000C
0.000000
0.,000000
0.000000
0.000000
0.706858
0,000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
Q0.000000
0.042495
©.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
~0.042495
0.000000
0,000000
~0.169979
0.000000
0.0600000
=0,042495
- 0.0009000
0.000000
0.042435
0.0600000
0.000000
0.16%%79
0.000000
0.000000
0.042495
0.000000
0.000000
=-0.042495
0.000000
0.000000
-0.08498%
-0.08498%
0.000000
G.000Q00
-0.042495
0.000000
0.000000
0.0424485
a.000000
0.000000
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71
72
73
74
75
76
77
78
79
B8O
8l
82
B3
84
BS
86
87
ag
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
i

9.945

9.945

9.945
10,025
10.025
10.025
10.105
10.105
10,105
10.266
10.268
10.266
10.346
10,3486
10.346
10.426
10.426
10.426
10.466
10.466
10.466
10.547
10.547
10.772
106.772
11.147
11.447
12,047
12.047
13,037
13.037
13.337
13.487
13,787
14,087
14.48e7
14,787
17.007
17.307
17.921
18.071

0.161
0.900
0.000
0.08¢
0.000
0.000
0.080
0.000
0.000
0,161
0.000
0.000
0,080
0.000
0.000
0.080
0.000
0.000
0.040
0.000
0.000
0.080
0.000
0.225
0.000
0.375
0.300
0.600
0.000
0.990
0,000
0.300
0.150
0,300
0.300
0.400
0.300
2,220
0.300
0.6114
0.150

0.000000
-0.0902086
~0.011250

0.C00000
-0,031250
-0,011250

0.000000
-0.011250
-0.090206

0,000000
-0.090206
~0.011250

0.000000
-0.011250
-0,011250

0,000000
-0,011250
~0.022501

0.000000
-0.022501
-0,011250

0.000000
-0.011250

©.000000

0.000000

0.000000

1.295766

0.000000
-0,263408

(¢.000000
-0.263408

0.000600

0,000000

0.000000
-2,167699

0.000000

3.020020

0.000000
-3.079071

0,000000

5.662667

0.169979
0.000000
0.000000
0.042495
0.000000
0.000000
-0.042495
0.000000
0.050000
-0.169979
0.000000
0.000000
-0.042495
0.000000
0.0G0000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000¢00
0.000000
0.000000
0.000000
0.000000
0.000000
©.000000
0.706858
0.000000
0,500000
0.000000
0.000000
0,000Q00
0.000000
0.00¢000
0,000000
0,000000
0.000000
0.000000

L-9 pg. Al12
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APPENDIX A.2.b

D14 Optical functions and lattice elements for the half long arc close to the FINUDA IR
(the half arc close to KLOE IR isthe same as DIS, see A.3.b)

FL., TIP? BETX ALPX BETY ALFY [>4 Drx fe: [e24 dy dpy
Q o 9.3851 0.2562 1.0001 0.3738 0.037000 0.031000 0.,000000 0. o 0. 0.

) 4 8.6735 0.2308 2.3120 -1.2786 ~0,043595  -0,21315945 0.02558% 0.2301310 ©.000000 0.000000
5 1 8.5174 0.1B53 3.4312 -1.7060 -0.093076  -0.13134$ 0.93253% 0.322564 2.000000 0.000000
10 1 8.5174 0.1853 3.4312 ~-1,7060 -0.093076  -0,13194% 0.033535 0.222564 0.000000 0.000000
11 1 B.4324 0.1549 4.3554 -1.9%209 ~0,136063 =-0.131949 0.037211 0.232663 0.000000 0.000000
12 1 8.4324 0.1549 4.3534 ~-1.$90% -0.126063 -0.131949 0.037331 0.232862 ©.000000 0.000000
13 1 9.3333 0.1094 6.0089 -2.4183 =0.175544 -0.1319459 0.044353 0.244540 0.000000 0.000000
14 2 7.5603 2.3%902 8.2058 -5.1213 -0.286767  -0,074657 0,050281 0.251443 ©.000000 0.000000
15 1 5.7501 2.0351 12.8333 ~6.4486 -0.236630  -~0.074657 0,055909 0.357649 2.000000 0.000000
16 3 5.8621 -2.2924 13.7592 3.5877 -0.2B§B9L -0.266650 0.068418 0.261109 2.000000 0.000000
17 1 6.8217 -2,5058 12.3607 3.3851 =0.240220 ~0.266650 0.073452 0,263550 ©0.000000 0.000000
19 1 77,8667 -2.M92 11.0432 3.1934 -0.391550  -0.36665¢ 0.0777%8 0.266375 ©.000000 0.000000
19 1 3.5971 -2.9326 9.8068 2.98%7 ~0.446880  -0.26665¢ 0.081582 0.269334 0.000000 0.000000
20 i 9.9921 -0.2878 3,8765 0.2002 -0.50648% ~0.127868 0.086546 0.274526 0.000000 0.000000
21 1 10.5219 =0.3748 §.6311 0.1065 -0.608784 -0.127888 0.038976 0,289093 .000000 0.000000
22 L3 5.0789 3.6937 3.5449 ~0.0353 -0.040582 1.007BRER 0.122345 0.311592 $.000009 0.000D00
23 1 1.6844 1.9638 8.6295 -D.105¢ 0.564151 1.007880 0.155137 D.322722 0.000000 0.00000¢
2 3 0.9785 0.5433 7.0896 4.8938 0.933657 1.496168 0.193347 0.333627 ©. 000000 0.000000
25 1 0.8141 0.2785 5.2728 4.1999 1.233891 1.496168 0.229916 0,333834¢ 0.00000Q 0.00000¢
26 1 0.8141 0.2785 5.2728 4.1899 1.233B51 L.4926188 0.22091¢ 0.333824 ©¢.000000 0.9000000
7 1 0.8031 -0.2509 2,4B39 4.7833 1.8313%58 1.4%6168 0.31237¢ ©0.35148) 0.000000 0.000300
238 i 0,8431 0.1325 1.5691 0.5325 2.022593 -0.24961¢ ©.368592 6.376823 0.000000 ©.000D00
29 1 1.1181 «D.5%3S 1.2247 0.0417 1.871816  -0.24%616 ©.475052 0.448080 0.0600000 0.000000
30 3 1.1181 ~0.6051 1.2247 0.0554 ‘1.872826 -0.228546 ©¢.475092 0.448080 0.000000 0.000000
31 4 1.2309 -0.6757 1.2220 ~0.0101 1.854501  -D.22797% 0.4B6032 0.458535 0.000000 0.000000
32 3 1.2209 -0.66%4 1.2210 0.,0034 1.854501  -0.207115 0.486032 0.438535 $.000300 0.000D00
EK] 3 1.2209 -0.7169 1.2210 0.0302 1.B54501  -0,165387 0.486033 0.458535 0.000000 0.000000
M 4 1.2782 -0.7082 1.3199 ~0.0020 1.847044 -0,20617) 0.491144 0.463768 0.000000 0.000000
35 3 1.2782 -0.137% 1.3199 0.0255 1.847044  -0.164614 0.491144 0.463769 0.000000 0.000000
36 3 1.2782 -0.7523 1.219% 9.0392 1.847044 -D.1436834 0.491144 0,463769 9.000000 0.000D00
37 L] 1.4044 -0.8191 1.2139 -0.02867 1.835540  -0.142763 0.500682 0.474254 0.000000 0.600000
38 3 1.4044 ~0.834% 1.3219% -0.0130 1.938540 -0.122111 0.500662 0.474254 D.000000 6.000000
39 3 1.4044 -0, B507 1.3189 0.0007 1.835540  -0.101463 0.500662 0.474254 ©.000000 0.000000
40 4 1.5482 -0.9145 2.2240 -0.0651 1.824036 -0,185135% 0.509353 0.484720 0.000000 ©.000000
a 3 1.5462 -0.931% 1.2240 -0.0514 1.824036 -0.164614 0,509353 0.‘8"730 0.00000Q 0.000000
42 3 1.5461 ~1.0713 1.2240 0.05%0 1.624036  -0.00007d 0.509353 0,484720 0.000000 Q0.000¢00
Lk} 4 1.87¢8 -0.9558 1.2282 -0.0726 1.784126  -0.495942 . 0.524309 0.505635 ©.000000 €.000000
44 3 1.8743 -1.1249 1.2262 0.038) 1.784126  -0.33500) 0.52430% 0.505635 2.000000 €.000000
45 3 1.87¢8 -1.1460 1.2282 0.0518 1.704126  -0.314931 0.534309 0.505635 ©,000000 ©.000000
45 4 2.0631 ~1.15987 1.2232 -0.013B 1.75553%  -0.397154 0.53080S 0.516073 ©,000000 0.900000
47 3 2.0831 -1.2219 1.2232 0.0000 1.765539 ~0.377504 0.530805 0.516073 2.000000 0.000000
48 3 2.0631 —1.3451 1.2252 0.0137 1.75553%  -0.357753 0.83080% 0.516073 6.000000 0.000000
Lk 1 4.2670 -1.2933 1.2262 -0.90519 1.726952 -0.354421 0.536712 0.526512 ©.0D0000 0.000000
50 3 2.,2670 ~1.3188 31.2362 -0.0381 1.726952 ~0.335003 0.536722 0.52€6513 6.000000 0.000200
51 3 4.2870 ~1.8233 1.2362 0.072% 1.726952 -0.179211 0.536712 0.526512 0.000000 ¢.000000
52 4 2.7192 ~1.2666 1.3241 -0.0591 1.687042 -0.3167%5 0.54656Q 0.547427 0.000000 0.000000
53 3 2.7192 =1.511% 1.2241 0.0513 1.687042  -0.164614 ©.546960 6.547427 0.000000 0.000000
54 3 2.7193 ~1.5425 1.230 0.0651 1.687042  -0,145634 0.546960 0.547427 0.000000 0.000000
55 4 2.9636 -1.5754 1.2189 -0.0003 1.675538 -0.140963 0.551455% 0.557893 0.000000 $¢.000000
56 3 2.9696 -1.,6089 1.2189 0.0130 1.675838  -0.123113 0.551455 0.557993 0.000000 0,000000
57 3 2.9696 =1.6423 1.2189 0.0267 1.675538 ~0.103262 ©.551455 0.557893 2.000000 0.000000
54 4 3.235¢6 ~1.6694 1.2193 ~0.03932 1,664034 -0,183335 0.553875 0.568377 0.06490000 0,000000
g9 3 3.2358 ~1.7058 1.2199 -0.025% 1.664034 -0.164814¢ 0.55557% 0.568377 0.00000C 0.000000
119 3 3.2356 -1.9577 1.219% 0.0845 1.664034 -D.014508 0.555575 0.568377 0.000000 0.000600
61 4 3.5414 -1.8033 1.2117 0.0183 1.653486  -0.248%08 ©¢.559345 0.578893 0.000000 0.003000
€2 4 3.Bl15 ~1.5551 i.a0 -0.0480 1-624124 -0.481509 0.562818 G.585433 0.00000¢ 0.000000
63 3 3.8115 ~1.8389 1.4 0.0615 1.62412¢  -0.33%5002 ¢.562018 0.5B5433 .000000 0.000000
64 3 3.811% -1.5418 1.2141 0.0752 1.834124 ~0.316731 ¢.582818 0.589433 0.0000Q0 0.000000
B5 4 4.1240 -1.949¢ 1.2073 0.0087 1.595537 ~0.395454 ©0.568040 0.595992 ©.004000 0.000000
66 3 4.1240 ~1.9958 1.2073 0.0223 1.595537 ~0.377504 0.566040 0.599952 ©.000000 ©.000000
67 3 4.1240 ~2.0422 1,2073 0.03539 1.595537  -0.353551 0.566040 0.599932 0.000000 0.000000
68 4 4.451 -2.0427 1.2069 ~0.0307 1.566950 -0.352631 0.563020 0.610983 0.000000 0.000000
(53 3 4.452% -2.0928 1.206% ~0.0171 1.566950 -0.335001 0.569020 0.610582 0.000000 0.000000
70 3 4.48521 ~%.4944 1.2069 0.0917 1,566950 -0.193654 0.569020 0.610583 @,000000 0.5000006



7 L] $.1517 -1.8211
72 3 5.1817 -2.3859
13 3 5.1517 -32.3438
74 4 5.5263 =-2.3206
15 3 5.5263 -2.3828
16 3 5.5263 -2.4450
27 i 5.9185 -2.4132
79 3 5.9165 ~2.4798
79 3 5.9165 ~3.0135
a0 4 §.7397 -2.0649
#1 3 $.73%7 -2.6728
B2 3 6.7397 -2.7487
83 4 7.1764 ~2.6691
84 3 7.1764 -1.7693%
85 3 7.1784 -3.8505
a6 (] 7.6287 -3.7609
B7 3 7.6287 ~2.8668
-1 3 7.6287 -3.0384
83 ] 7.8607 ~2.7384
90 3 7.8607 -3.9182
91 3 7.8607 -3,0037
91 L] 8.3363 ~2.91%¢
33 3 §,3363 -3.0122
24 1 5.7530 ~3.2841
95 1 $.7530 ~3.3841
96 1 13.3360 =3.7372
a7 2 12.430% 3.5964
98 1 #£.5187 2.9335
93 3 §.5187 2.3189
1a0 L} 1.5623 3.3026
0 3 3.5623 1.701
102 1 1.6895 ¢.92454
103 ) 1.3231 0.60%1
104 1 0.8922 -0.0074
108 3 1.1317 =-0.8125
108 1 4.2469 -1.51%1
107 H 2.3549 1.49860
108 1 1.2696 0.8073
109 1 0.7670 4.3185
10 1 0.7472 -0.2703
11 1 1.2103 =-0.8591
112 3 2.3457 -3.3758
113 1 €.3068 ~5.5262
114 2 a.0387 0.2479
s 1 7.57323 @, 0000
CROMATISHO : CE =

K*Bata*sin(2£1)

K*Bata*cos (21} :

SESTURLI t K#f{ 95) =
KeBataxe«1.5 1
K*Batay**1.5 1

MOHENTIN COMPACTION w~0.3215D-01
ol =~0.9786D-01
EBNERGY SPREAD = 0.4DS3D-D3
RADIAL EMITTANCE = 0.31008D-05

1.15%0
1.1990
1.19%0
1.1917
1.1917
1.1917
1.1908
1.130%
1,1%0%
1.1831
1.1831
1.1631
1.1764
3.1764
1.1784
1.1764
1.1764
1.1784
1.1773
1.1%73
1.1773
1.1802
1,180%
1.2434
1.243¢
1.5386
2.2769
5.5610
5.58%0
10,3448
10.3448
§.95826
8.45%¢
T7.5%45
5.3372
3.3040
3.1042
4.776%
6.8562
9.4632
11.4749
11,3248
5.6543
4.0269
2.7406

1.90481
0.04746
4.90861
2.31%79
70.6571%
3.21655

-0,042¢
0.0658
0.0792
0.0119
0.0252
0.0387

-0.0288

~0,0154
0.0%2%

-0.043%
0.0628
D,0761
0,0079
0.0211
0.0344

=0.0338

-0.0207
0.0058

-0.0283

-0.001%
0.0124

-0,0568

=-0.0435

-0.2344

-0.23dd

~0.5526

=-2.0508
=3.4226

-1.5922

-2.3614
1.0437
0.5023
@¢.8417
0.7307
3.589%
2.851

~1,767%

~2.3122

-2.3569

-3.4015

-3.9463
7.4119
5.1892
0.6851
0.0000

CY =

KO{ 26) =

1.527040
1.527040
1.537040
1.515536
1.515536
1.515526
1.504032
1.504032
1.504032
1.464123
1.4864122
1.464122
1.435535
1.435535
1.438535
1.406%48
1.406348
1.408548
1.3%3360
1.334380
1,294360
1.3735%4
1.37359¢
1.316344
1.315344
1.232593
1.044178
0.430597C
©.490570
0.000000
0.,000000
0.000060
0.9000000
©.000000
0.000000
0.000000
¢,000000
©.400000¢
0.000000
©0.000000
0.000000
0.000000
¢.000000
0.000000
0.000000

2.71068
-0.,65608
-1.25550
-5.823%5
-4.27811

-70.51523

~0,302362
~0.164614
-0,147434¢
=0.1191863
-0.123113
~0.105062
«0.181534
-0.184514
~0.028941
=~0.4670%5
~{.335003
-0.31B331
-0.393654
-0.377504
-0.361353
=0.350831
=-3.335003
-0.303345
-0.323876
-0.39250%
~-0.276915
-0.265¢43
~0,35000%
-0.250001
~0.250001
-0.250001
~0.522013
~0,923013
~0.760406
0.000000
0.200000
0.000000
0.000000
0.000000
0.000000
0.0006000
0.000000
0.000000
$.000060
0.000000
0.000000
0.000000
0.000000
0.0006004
0.000600

0.574331
0.574331
0.574331
0.576734
0.576724
0.576724d
©.578959
0.578358
0.57995¢
©.5825%85
0.592985
0.5823985
0.584821
0.5B4921
0.534821
0.586548
0.586548
0.586543
0.587372
0.587317%
0.5B7372
0.588950
0.5808950
0.592922
0.392922
0,598353
0.5020%0
0.611375
0.611375
0.64233%
©.54233%
0.688391
0.721852
6.810102
0,B859568
G.908320
0.92B183
0.967138
1.035332
1.126420
1.197364
1.337230
1.245893
1.252321
1.331000

0.631886
0.631B8%
0.621886
0.642531
0.642581
0.6425B1
0.653313
0.653113
D.653313
0.674904
¢.674904
0.674504
0,6B5741
0.685741
0.635741
D.6565609
0.696609
0.69660%
0.702038
0.702038
0.702038
0.71288)
0.7128B1
0.742605
0.742605
0.786301
0.812684
0.B39643
0.839649
0.,865148
0.86514E
0.876716
G.6H2194
0.893124
0.89990%
0.916769
0.933730
0.549708
0.561087
0.36%168
D.975:756
0,.%75007
0.987962
0.5958402
1.0%4000

L-9

©. 000000
0.000000
0.000000
0.000040
0.000000
4.9000000
0.000000
0.000000
©¢.000000
¢.000000
0.000000
©0.000000
0.000000
0.900000
0.,000000
0.200000
¢.00000C
0.000000
0.000900
©.000000
0.000000
6,000000
0.00Q000
©0.000000
0.000000
0.000000
0.0D0000C
0.600000
0.000000
0.4D0000
0.000000
0.000000
9.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.900000
0.000000

pg. Al4

0,000000
0.000000
0.600000
0.000000
0.000000
0.000000
0.000000
¢.00D000
0.000000
0.000000
0.000000
©.00D000
0.000000
0.000000
¢.000000
0.D00000
0.000000
0.000000
¢. 900000
0.000000
0.000000
9.400000
0.000000
0.000000
0.000000
0.000000
¢.000000
0.000000
0.002000
9.000000
0,000000
0.000000
0.000000
0.000000
9.000000
0.000000
Q.000000
0.000000
0.000000
0.000000
0.000000
0. 000000
0.000000
¢.000000
0.000000



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
2B
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
S0
51
52
53
54
55
56
S7
58
59
60
61
62
63
64
65
66
67
&8
69
70

s |
"

[ N N L
whmubwuawupwu»uu»mwhuuhuwnuuawwn:—owr—-mwar—'mr—‘wuu
w

PO

W@ W o W W s W

LENGTH

1.450
1.825
1.825
2,075
2.075
2,450
2.750
3,150
3.450
3.650
3.850
4.050C
4,350
$.150
6.360
6.960
7.260
7.480
7.460
‘7.860
8.160
8.760
8.760
8.840
8.840
8.0840
8,880
8.880
B.88B0
8.961
8.961
8.961
9.041
9.041
2.041
9,201
9.201
9,203
9,282
9,282
9.282
9.362
9.362
9.362
9.523
9.523
9.523
9,603
9.603
9.603
9.683
9.683
9.683
9.763
9.844
9.844
9.844
9.924
9,924
9,924
10,004
10.004
10.004

DL

1.450
0.375
0.000
0.250
0.000
0.375
0.300
0.400
0.300
0.200
0,200
0,200
0.300
0.800
1.210
0.600
0,300
0.200
0,000
0.400
0.300
0.600
0.000
0.080
0.000
0.000
0.040
0.000
0.000
0.0BO
0,000
0.000
0.080
0.000
0,000
0.161
0.000
0.000
0,080
0.000
0.000C
0.080
0.000
0.000
0.161
0,000
0.000
0.080
0,000
0.000
0.080
0.000
0.00¢
0,080
0.08B0O
0.000
0.000
0.080
0,000
0,000
0,080
0.000
0.000

STRENGTH

0.000000
0.000000
0,000000
0.000000
0.000000
0.,000000
0.99160S
0.000000
-2,4902387
0,000000
0.0090000
0.000000
0.963440
0.000000
0.000000
0.000000
~2.209200
0.000000
0.000000
0.000000
2,952727
0.000000
-0.011250
0,000000
«0.011250
-0.022501
0.000000
~0.022501
-0,011250
0.000000
-0.011250
-0.011250
0.000000
-0,011250
-0,090206
0.000000
-0.090206
-0.011250
0.000000
-0,011250
-0.011250
0.000000
-0,011250
~0.090206
0.000000
-0.0902086
-0.011250
0.000000
-0.011250
-0.011250
0.000000C
~0.011250
-0.090206
0.000000
0.000000
-0.090206
-0.011250
0.000000
-0,011250
-0.011250
0.000000
-0.011250
-0.090206

ANGLE

-0.152705
¢.o000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
0,000000
0.000000
0.000000
0.000000
0.863938
0.,000000
0.000000
0.000000
0.000000
0,0000Q00
0,000000
0.000000
0,000000
0.042495
0.000000
0,000000
0,042495
©.,000000
0.000000
0.042485
0.000000
0.000000

-0,042495
0.000000
0.000000

-0.169979
0,000000
0,000000

-0.042495

= 0.000000
0.000000
0,042495
0.000000
0.000000
0.169979
0.000000
0.000000
0.042435
0.,000000
0.000000

-0.042495
0.000000
0.000000

-0.0B4989

-0.084989
0.000000
0.000000

-0.042495
¢,000000
0,000000
0.042495
0.000000
0,000000

L-9 pg. A15



11
72
13
74
75
76
17
78
79
80
81
82
83
84
as
86
87
BB
89
30
31
92
93
94
95
96
97
g8
99
100
101
102
103
104
105
1086
107
108
109
110
111
112
113
114
115

HMNmHHL—-HNHuH»-Hu.bwr—dur-r—lr—*u.awmhum-hww-bumnwugsmuamu.t-

10.165
10.165
10.165
10.245
10.245
10,245
10.325
10.325
10,325
10.48¢6
10.486
10.486
10.566
10.566
10.566
10.646
10,646
10.646
10.686
10,686
10.686
10.767
10.767
10,992
10.9%2
11,367
11.667
12.267
12.2867
13.477
13.477
14.177
14,477
15.027
15.327
15.807
16,107
16.517
16.927
17.337
17.747
18,047
18.497
18.7797
20.674

0.161
0.000
0.000
0.080
0.000
0.000
0.0BO
G, 000
0.000
0.161
0.000
0.000
C.080
0.000
0.000
0.080
0.000
0.000
0.040
0.000
0.000
0.080
0.000
0.225
0.000
0.375
0.300
0.8600
0.000
1,210
0.000
0.700
0.300
0.550
0.300
Q.480
0.300
0.410
0.410
0.410
0.410
0.300
0.450
0.300
1.878

0,000000
-0.090206
-0.011250

0.000000
=-0.011250
~0,011250

0.000000
-0.011250
~0.030206

0.000000
~0.0902086
-0.011250

0.000000
-0.011250
~0.011250

0.000000
~0.011250
-0.022501

0.000000
=0.022501
~0.011250

0,000000
~0.011250

0,000000

0.000000

0.000000

1.947463

0,000000
-0.329158

0.000000
-0.329158

0.000000

0.000000

0.000000
~1.491360

0.0060000

4.492526

0.000000

0.000000

0.000000

0.000000
-3.139526

0.000000

2.811001

0.000000

0,169979
0,000600
0.000000
0,042495
0.000000
0.0000060
=-0.042495
0.000000
0.000000
-0.169979
0.000000
0.000000
-0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.042435
0.000000
0.000000
0.042495
0.000000
0.000000
0,000000
0.000000
0.000000C
0.000000
0.,000000
0.863938
0.000000
0.000000
0.000000
0.000000
0.000000
0.,000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
G¢.000000
0.000000

L-9 pg. Al6



-
-
-l

uuhwuhuu&wu*awhM“&uWFWN#?WW#UM&W“F“U&UU’MN&“U}u“&wmPNNFHJNJJ&MJbdeddUﬂNaauaa&D

1.3520
1.3520
1.3985
1.3985
1.3985
1.4255
1.4255
1.4255
1.4872
1.4872
1.4872
1.5591
1.5591
1.5591

1.7324

~1.6247
=1.6791
~1.7336

BETY

1.0000
2.3123
3.4316
3.4316

APPENDIX A.3.a
D15 Half-short arc optical functions and lattice elements

ALFY
0.3738
-1.2783

DX

-0.035000
0.047016
0.096855
0.096855
0.130082
0.130082
0.179921
0.207883
0.228511
0.274734
0.327387
0.380000
0.432634
0.487155
0.564797
0.853319
1.130128
1.377749
1.620659
1.62065%
2106479
2.231002
1,991230
1.991230
1.960848
1.960868
1.960858
1.947393
1.947393
1.947393
1.923852
1.923852
1.923852
1.900311
1.900311
1.900311
836436
1.336436
1.936436
1.795812
1.795812
1.795812
1.755188
1.755188
1.755188
1.691313
1,691313
1.691513
1.667772
1.667772
1.667172
1.644231
1.644231
1.644231
1.621556
1.580356
1,580356
1.580356
1.539732
1.539732
1.539732
1.49%9109
1.499109
1.,499109
1.,435233
1.435233
1.435233
1.411693
1.411693
1,411693
1.388152
1.388152
1.388152
1.326277
1.324277
1.324277
1.283653
1.283653
1.283653

PPX
~0.020000
0.132905
0. 132905
0,132905
0.132905
0.132905
0.132505
0.051570
0.051570
0.263167
0.263167
0.263187
0.263167
0.097052
0.097052
0.461348
0.461348
3.214551
1.214551
1.214551

-0.314618
-0.292709
-0.293761
-0.272117
-0.250473
-0.335097
-0.314618
-0.963198
-0.650665
-0.485007
-0.464347
-0.547712
-0.527508
-0,507305
-0.504754
-0.485007
-0.326678
-0.467185
-0,314618
~0,29559¢

-0.333116
-0.3146818
-0. 166298
-0.398370
-0.627565
~0.485007
~0.467228
-0.544831
-0,527508
«90.510186
-0.501873
-0.4B5007
-0,349778
~0.444085
-0.314618
~0.298471
~0.287999
~1,272117
-0.256235
-0,330235
+0.314618
=0.189358
-0.604465
-0.485007
«0.470109
-0.561950
~0.527508
-0.513047

ax

0.000000
0.025583
0.032534

0.032534
0.03722¢
0.037229
0.044351
0.050352
0.060951
0,071329
0.977741

0.0833%96
0.088409
0.095150
0.113824
0.144816
0.189833
0.232647
0.264854
0.264854
0.323472
0.359961
0.433895
0.433895
0.443188
0.443188
0.443188
0.447711

0467711

0.447711

0.456487
0.456487
0.456487
0.464878
0.464878
0.464878
0.480374
0.480374
0.480374
0.487540
0.487540
0.487540
0,494300
0.494300
0.494300
0.506595

0.506595
0.506595
0.51221%
g.51221%
0.512219
0.517499
0,517499
0.517499
0.522434
0,527068
0.527048
0,527058
0.531440

0.531440
0.531440
0.535547
0.535547
0.535547
0.543007
0.543007
0.543007
0.546428
0.546428
0.546428
0,549651
0.549651
0.549651
0.555535
0.555535
0.555535
0.558247
0.558247
0.538247

L-9 pg. Al7

oy
0.000000
0.201308
0.22255%
0.222559

-0.232858

0,232858
0.244533%
0.251347
0.25719%
0.260325
0.262571
0.265143
0.268115
0.273338
0.288423
0.308185
0.320549
0.327196
0.332978
0.332978
0.351808
0.377469
0.449449
0.449449
0.460092
0.4606092
0.460002
0.465427
0.465427
0.465427
0.476118
0.476118
0.476118
0.436799
0.486799
0.486799
0.508148
0.508148
0.508148
0.518798
0.518798
0.518798
0.529440
0.529440
0.529449
0.550724
0.550724
0.550724
0.561349
0.561349
0.561349
0.571971
0.571974
0.571971
0.582601
0.593231
0.593231
0.593231
0.603852
0.603852
0.603852
0.616477
0.616477
0.614477
0.635751
0.635761
0.635761
0.646403
0.648403
0, 646403
0.457054
0.457054
0,657054
0.678403
0.678403
0.678403
0.689083
0.689083
0.689083

dy
0.000000
0.000900
©.000000
0.000000
0.000000
0.000000
0.000000
0.000000
£.000000
0.000000
0.000000
0.060000
0.000000
0.000000
0.000000
©£.000000

0.000000 -

0.000000
0.000000
0.000000
0.000000
0.000000
0.000080
0.000000
0.0800000
0.020000
0.000000
0.000000
0.000000
0.000000
0.000000
£.000000
6.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
G.000000
0.000000
0.000000
0.000000
Q.000000
$.000000
0.000000
0.000000
0.000000
0.940000
0.000000
0.000000
0.000000
0.000000
$.000000
£.000000
0.000000
0.000000
0.¢00000
0,000000
0.000000
0.000000
0.,000000
0.000000
0.000000
0.000000
0.000000
£.000600
0.000000
0.000000
0.000000
£.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.006000
¢. 000000

by

b



84 4 5.1167
87 3 5.1167
88 3 5.%167
89 4 5.2578
920 3 5.2578
o1 3 5.,2578
92 4 5.5476
93 3 5.5476
9% 1 6.4143
95 1 6.4143
96 1 8.0364
97 2 8.4887
98 ' 7.5285
99 3 7.528%
160 4 6.3547
101 3 6.3547
162 1 6.0420
103 1 5.8996
104 1 5.6424
105 3 6.5619
106 1 9.8402
107 2 9.8346
108 1 0.5088
109 3 1.1344
110 1 5.0582
11 2 5.7580
CROMAT iSMO :
K*Beta*sin(2f{) :
K*Beta*cos(2f{) :
SESTUPOLL

K*Betax*+*1.5
K*BetaY+#{ 5

~1.6849 1.1967
-1.7424 1.1967
~1.8575 1.1967
»1.6558 1.198%
-1.7741 1.1985
~1.8332 1.1985
-1.7730 1.2037
~1.8374 1.2037
-2.0148 1.2693
~2.0148 1.2693
-2.3106 1.5661
0,8618 2.1904
0.7386 4.7109
-1,2645 4,7109
2.2257 7.9739
0.551¢ 7.9739
0.4903 7.8921
0.4595 7.8599
0.3979 7.8123
~3.6593 6.3686
-4.5365 3.3379
4,5536 2.4071
-0,3528 3.505¢
-1.,9228 3.01%0
~4 4654 1.0445
0.0000 0.8988

X = 1.56785

0.31625

1.20967

KF( 26) ESidad i 2 iy

ORI RNk W

HRRR R

MOMENTUM COMPACTION = 0,30920-01
]

ENERGY SPREAD
RADIAL EMITTANCE

= 0.67810-01
= 0.39170-03
= 0,10000-05

~0.0460
~0.0325
~0.0056
-0.0391
<0.0121
0.0013
-0.0456
~0.0521
-0.2395
-0.2395
~0.551%
-1.6089
-2.5920
-1.3511
-1.9448
0.1555
0. 1170
0.0977
0.05%2
§.438%
3.1383
0.2405
~0.7351
2.2026
1.0122
0.0800

Y =

1.243029
1.243029
1.243029
1.224422
1.224422
1.224422
1.190619
1.190619
1.100618
1.100618
0.950618
0.778269
0.335566
0.335566
-0,000001
~0,000001
-0.000009
+0,000001
-0,000001
-0.00000%
~0.000001
-0.000001
0.000000
0.000000
0.000001
0.000001

1.94539
-0.65691
-0.62103

KD( 22) mAkRrAwRswRy
W W e v
LT T

~0.498992
-0.485007
~0.457038
~0.470056
-0.442506
-0.428731
~0.473400
=0.400005
-0.400005
-0.400005
-0.400005
«0.737839
-0.737839
~0.649448
3.000000
-$.00000%
0.000000
0.000000
0.000000
=0, 000009
+0.080001
0.00000"
0.000001
0.000001
0.90000%
0.000000

0.560813
0.560813
0.560813
0.562044
0.562044
0.562044
0.564409
0.564400
0.570414
0.570414
0.578730
0.584409
0.596358
0.596358
0.617348
0.617348
0.625057
0,629056
0.637335
0.645443
0.653368
0.658008
0.927581
0.995404
1.036669
1.041000

0.000000
0.600000
0.040000
0.000000
9.0600000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.600000
0.900000
0.900000
0.000000
6.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
©.000000

[=E-N-N-F-y-Y._ E-Y.-N_.N—3



L-9 pg. A19

FINAL VALUES

I X(r) FD

1 ~.2161646700+01 -.381777943D-13
2 0.3019694760+01 0.102971017p~12
3 - .3083418050+01 0.466293670D-14
4 0.566738201D+01 -.502375919D-14

FF = 0.1211D-25
FRACTION OF STEP = 0.1000p+01
NUMBER OF CALLS = 85

Ty LENGTH oL STRENGTH ANGLE
8 4 1.450 1.450 0.000000 6.152705
g 1 1.825 0.375 0.000000 0.0000600
0 1 1.825 0.000 0.000000 0.000000
ER | 2.075 0.250 0.000000 0.000000
12 1 2.075 0.000 0.000000 0.000000
13 1 2.450 0.375 0.000000 0.0006000
14 2 2.750 0.300 1,383674 0.00G000
15 1 3.150 0.400 0.000000 0.000000
1% 3 3.450 0.300 -2,.863033 0.000000
17 1 3.650 0.200 ©.000000 0.000000
18 1 3.850 0.200 0.000000 0.000000
19 1 4.050 0.200 0.00c000 0.000000
20 2 4.350 0.300 1.193216 0.000000
2t 1 5.150 0.800 0.000000 0.000000
22 4 6.140 0.990 0.G00000 0.706858
23 1 6.740 0.600 0.000600 0.0co0c00
24 3 7.040 0.300 ~2.032664 0.000000
25 1 7.240 0.200 0.000000 0.000000
26 1 7.240 0.000 0.0600000 0.000000
a7 1t 7.640 0.400 0.000000 0.000000
a8 2 7.940 0.300 2.435481 0.000000
29 1 8.540 0.600 0.000000 0.000000
3 3 8.540 0.000 -0.011250 C.000000
3 4 8.620 0.080 0.080000 0,042495
32 3 8.620 0.000 -0.011250 0.000000
33 3 8.620 0.000 -0.022501 0.000000
34 4 8.660 0.040 0.000009 0.042495
3B 3 8.660 0.000 +0.022501 G.000000
36 3 8.660 0.000 -0.011250 0.000000
37 4 8.741 0.080 0.000000 0.042495
38 3 8.741 0.000 -0.011250 0.000000
32 3 8.741 0.000 -0.011250 0.000000
40 4 8.821 0.080 - 0.000000 -0.042495
43 8,821 0.000 -0,011250 0.000000
42 3 3.821 0.000 -0.090206 0.000000
43 4 B.981 0.181 0.000000 -0.169979
4 3 8.981 0.000 -0.090206 6.000000
45 3 8.981 ¢.000 -0.011250 0.0060000
46 4 9.062 0.080 0.000000 ~0.042495
47 3 9.062 0.000 -0.011250 0.000000
48 3 9.062 0.000 -0.011250 0.000000
49 4 9.142 0.080 0.000000 0.042495
5¢ 3 9.142 0.000 -0.011250 0.000000
5@ 3 9.142 0.000 -0.090206 0.000900
52 4 9.303 0.161 0.000000 0.169979
53 3 9.303 0.000 -0.090206 0.000000
54 3 9.303 0.000 -0.011250 0.000000
3% 4 9.383 0.080 0.000000 0.042495
% 3 9.383 0.000 -0.011250 0.000000
57 3 9.383 0.000 -0.011250 0.000000
38 4 9.463 0.080 0.000000 -0.042495
59 3 9.463 0.000 -0.011250 0.000000
60 3 9.463 0.000 -0.090206 0.000000
6t 4 9.543 0.080 0.000000 -0.084989
62 4 9.624 0.080 0.000000 -0.084989
63 3 9.624 0.000 ~0.090206 0.000C00
6 3 9.624 0.000 <0.011250 0.000000
65 4 9.704 0.080 0.000000 -0.042495
66 3 9.704 0.000 -0.011250 G.000000
67 3 9.704 0.000 -0.011250 0.000000
68 4 9.784 0.080 0.000000 0.042495



69
70
71
72

74
75
76
77
78
79
80
81

83
85
87

89
90
1
92
93
94
95
96
97
98

100
101
102
103
104
105
106
107
108
109
110
mn

PN 0 2 a0 N 2 G B LN G G L B G e 8 G G G 8~ I L (G i

IFAIL = 9

O 0 Q0
213

9.945
10.02%
10.025
10.025
10.105
10.105
10.105
10.266
10.266
10.266
10.346
10,346
10,346
10.426
10.426
10.426
10.466
10.466
10.466
10.547
10.547
10,772
10.772
11.147
11.447
12.047
12.047
13.037
13.037
13.337
13.487
13.787
14.087
14.487
14.787
17.007
17.307
17.921
18.071

0.000
0.000
0.161
0.000
0.000
0.080
0.000
0.000
0.080
6.000
0.000
0.161
0.000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.040
0.000
0.000
0.080
0.000
0.225
0.000
0.375
0.300
0.500
0.000
0.990
0.000
0.300
0.150
6.300
0.300
0.400
0.300
2.220
0.300
0.614
0.150

-0.011250
~0.090206
0.000000
-0.9090206
-0.011250
0.000000
~0.011250
-0.011250
0.000000
-0.011250
~0.090206
0.000000
-0.090206
-0.911250
0.000000
-0.011250
-0.011250
0.000000
~0.011250
-0.022501
0.000000
-0.022501
-0.011250
0.000000
-0.011250
0.000000
0.000000
0.000000
1.290075
0.000000
-0.263408
(.000000
~0.263408
0.000009
0.000000
0.000000
-2.164647
0.000000
3.019695
0.000000
~3.083418
0.000000
5.667382

0.000000
0.000000
0. 169979
0..000000
0.000000
0.042495
0.000000
0.000000
~0.042495
0.000000
0.000000
-0.169979
0.000000
0.000000
~0.042495
0.0000G0
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.7056858
0.000000
0.000000
0.000000
0.000000
0.00C000
0.000000
0.000000
0.000000
0.060000
0.000000
0,000000

L-9 pg. A20



L-9 pg. A21

APPENDIX A.3.b
D15 Half-long arc optical functions and |lattice elements

EL. TIP BETX ALFX BETY ALFY DX DPX QX ar dy
g 0 9.3852 0.2560 1.0000 0.3738 6.035000 0.020000 0.000000 0.000000 0.000000
8 4 8.6740 0.2307 2.3123 -1.2788 -0.047016  -0.132905 0.025588 0.201308 0.000000
9 1 8.5181 0,1851 3.4316 -1.7062 -0.096855  -0.132905 0.032534 0.22255% 0.000000
10 1 8.5181 0.1851 3.4316 -1.7062 -0,096855  -0,132905 0,032534 0.222559 0.000000
1 1 8.4331 0.1548 4.3560 -1.9911 -0,130082 -0.132905 0.037229 6.232858  0,000000
12 1 8.4331 0.1548 4.3560 ~1.9%11 -0.130082  -0.132905 0.037229 0.232858  0.0o000C
13 1 8,3341 0.1093 6.0096 -2.4185 ~0.179921  -0.132905 0.044351 0.244533 0.000000
14 2 7.5638 2.3818 8.2041 <5.1121 -0.211267  -0,074515 0.050277 0.251436  0.00C000
13 t 5.7995 2.028%9 12.5230 -6.4350 -0.241073  -0.074515 0.059895 0.257645 0.000000
16 3 5.8773 -2.3075 13.7428 3.6013 -0.291796  -0.269%931 0.058386 0.261109 0.000000
i7 1 65.8434 -2.5227 12.3430 3.3980 -0.345782  -0.269931 ¢.073406 0.263553%  £.000000
18 1 7.8955 ~2.7379 11.0244 3.1947 =0.399768  -0.269931 0.077737 0.266282  .000000
19 1 9.0337 -2,9531 9.7872 2.9914 ~0.45375%  -0.269931 0.081506 0,269346 U.000000
20 2 10.0283 -0.2649 8.8636 0.1763 -0.513801  -0.127447 0.086450 0.274549 0.000000
21 1 10.5205 -1.3503 8.6551 0.0838 -0.615758  -D.127447  0.098859 0.289106 0.000000
22 4 5.0429 3.46905 8,6227 -0.0570 ~0.044663 1.011949 0.122213 0.311472 0.00000{)
23 1 1.4580 1.9511 8.7330 -0,%268 0.562506 1,011949 0. 155480 0.322485 0.0000C0
24 3 0.9583 D.5347 7.1734 4.9736 0.933618 1.503294 0.195043 0.328319 0.000000
25 1 0.798t 0.2684 5.3275 4.2560 1.234276 1.503294 0.231765 0.33346¢  0,000000
26 1 0.798t D.2664 5.3275 4.2560 1.234276 1.503294 0.231765 0.333469  0.000000
27 1 0.7997 -0,2704 2.4967 2.8209 1.835594 1.503294 0.315223 0.350950 0.030000
2B 2 0.8503 0.1171 1.5661 0.5519 2.027701  -0,25113% 0.371771 0.376299  0.000000
29 1 1.1389 -D,5982 1.2037 0.0521 1.877017 -0.251139  0.476130 0.448278  0.000000
3c 3 1.1389 ~0.6110 1.2037 0.0658 1.877097  -0.230022 0.476130 0.448278 0.000000
31 [3 1.2426 -0.6799 1.1985 -0.8013 1.858570 -0.229548  0.4B4874 0.458922 0.030000
32 3 1.2426 -0.6939 1.1985 0.012% 1.858570 -0,208638  0.486874 0.458922 0.000000
33 3 1.2426 -0.7218 1.1985 0,0391 1.858570 -0.166819 0.486874 0.458922 0.082000
34 4 1.3002 -0.7125 1.1968 0.0056 1.851052  -0.207787 0.491898  0.464257 0.000000
35 3 1.3002 ~0.7417 1.1968 9.0325 1.851052  -0,1661%7 0.491898 0.464257 0.000000
36 3 1.3002 -0.7563 1.1968 0.0460 1.851052  -0.145312 0.491898  0.464257 0.000000
37 4 1.42489 -0.8213 1.1948 =0.0212 1.839426  -0.144330 0.501280 B.474948 0.000000
38 3 1.4269 -0.8374 1.1948 -0.0078 1.839426  -0.123636  0.501280 0.474948  0.000000
39 3 1.4269 -0.8534 1.1948 0.0056 1.839426  -0.102942 0.501280 0.474948  0.000000
40 4 1.56%0 -0.9154 1.1993 -0,0615 1.827799  -0.186701 0.509819 0.485629  0.000000
41 3 1.5690 -0.9331 1.1993 -0.0481 1.82779%  -0.186137 0.509819 0.485629 0.000000
42 3 1.5690 -1.0746 1.1993 0.0601 1.827799  -0.001259 0.509819 0.485629 8.000000
43 4 1.897%5 -0.9524 1.2015 -0.0742 1,787646  -0,.497783 0.524577  0.508977 0.000000
44 3 1.8975 -1.12%5 1.2015 0.0342 1.787646  -0.334526 0.524577 0.506977  0.000000
45 3 1.8975 =1.744%9 1.2015 0.0477 1.787646  -D.316415 0.524577 0.506977  0.000000
46 4 2.0855 -1.1957 1.1992 -0.0193 1.758937  -0.398816 0.530999 0.517628  0.000000
47 3 2.0855 -1.2192 1.1992 -0.0058 1.758937  -D.379027 0.530999 0.517628  0.000000
48 3 2.0855 ~1.2427 1.1992 0.0077 1.758937  -0.359239 0.530999 0.517628  0.000000
49 4 2.2889 -1.2891 1.2036 -0.0592 1.730227  -0.355992 0.534845 0.528270 0.000008
50 3 2.2889 =1.3149 1.2034 -0.0457 1.730227  -0.336526 0.536845 0.528270 0,000000
31 3 2.2889 -1.5213 1.2034 0.D629 1.730227  -0,180449 0.536845 0.528270 0.030000
52 4 2.7394 -1.2582 1.2047 ~0,0711 1.690074  -0.318592 0.547007  0,549554 0.003000
53 3 2.7394 +1.5053 1.2067 0.0376 1.690074  -0.166137 0.547007  0.549554 0,000000
54 3 2,7394 -1.5362 1.2047 0.0512 1.690074  -0.147423 0.547007  9.549554 0.000000
55 4 2.9887 -1.5674 1.2018 -0.0156 1.678448  -0.142519 0.551470 0.560179 0.000000
56 3 2.9887 -1.6010 t.2018 -0.0021 1.678448  ~0.123636 0.551470 0.56017%  0.000000
57 3 2.9887 +1.6348 1.2018 0.0114 1.678448  -0.104753 0,551470 0.56017¢  0.000060
sa 4 3.2533 «1.6601 1.2054 -0.0554 1.686822  -0.184890 0.555557 0.5708060 0.000000
5¢ 3 3.2533 -1.6967 1.2054 -0.0418 1.666822  -0.166137 0,555567  0.570800 0.000060
60 3 3.2533 -1,9902 1.2054 0.0449 1.666822  -0.015780 0.555%67  0.570800 0.000000
61 4 3.5576 - -1.7919 1.2000 0.0000 1.656181  -0.250425 0.559317  0,581430 0.000000
62 4 5.B25¢9 -1.5420 1.2054 -0.0669 1.626668  -0.483262 0.562776 0.592060 0.000000
63 3 3.825% -1.8a72 1.2054 0.0418 1.826688  -0,336526 0.562776 0,592060 0.000000
64 3 3.8259 -1.9302 1.2054 0.0554 1.6266568 -0.318226 0.562776 0.592060 0.000000
&5 & 4,1364 -1.9363 1.2018 -0.0114 1.59795¢  -0,397005 0.565987 0.602682 0.000000
&6 3 4.1364 ~1.9828 1.2018 0.0021 1.597959 -0.379027 0.565987 0.602682 0.000000
67 3 4.1364 -2.02% 1.2018 0.0156 1.597959  -0.361050 0.565987 0.602882 0.000000
68 4 &.4623 «2,0283 1.2047 =0.0812 1.569250  -0.354181 0.568960 0.613307  0.000000
69 3 4.46623 -2.0785 1.2047 ~0.0376 1.569250  -0.336525 0,568960 0.613307  0.000000
70 3 4.,4623 -2.4810 1.2047 0.6711 1.569250  -0.194970 0.568960 0.613307 0.000000
71 4 5.1569 -1.8038 1.2034 -0.0629 1.529096 -0,.30407Y 0.574261 0.634591 0.000000
72 3 5.156¢9 -2.2690 1.2034 0.0457 1.529096  -0.166137 0.574261 0.634591 0.000000
73 3 5.156¢ -2.3270 © 1.2034 0.0592 1.529096  -0.148935 0.574261 0.634591 0.000000
74 4 5.5287 -2.3025 1.1992 -0,0077 1.517470  -0.140703 0.576653 0.645233 0.000000
£ 3 5.5287 -2.34647 1.1992 0.0058 1.517470  -0.123636 0.576653 0.645233 0.000000
7% 3 5.5287 -2.4269 1.1992 0.0193 1.517470  -0,105564 0.576653 0.645233 0.090000
77 4 5.9159 -2.3938 4.2015 -0.0477 1.505844  -0.183079 0.578886 0.455683 0.000000
78 3 5.9159 -2.4603 1.2015 ~0.0342 1,505860  -0.965137 0.578886 0.655883 0.000000
7% 3 5.9159 ~2.9950 1.2015 0.0742 1,505844  -0.030301 0.578886 0.655883 0.000000
80 4o 6.7324 -2.0435 1,1993 ~0,0601 1.465690  -0.468741 0.582916 0.677232 0.000000
81 3 6.7324 ~2.6508 1.1993 0.0481 1465690  -0.336526 0.582916 0.677232 0.000000
82 3 6.7324 -2.7265 1.1993 0.0615 1.465690  -0,320037 0.582916 0.677232 0.000000
83 4 7.165% -2.6659 1.1948 -0.0056 1.436981  -0.3951%% 0.584754 0.687912 0.000000
:; g 7.1655 ~2.7465 1.1948 0,0078 1.436981  -0.379027 0.584754 0.687912 0.000000

7.1655 -2.8271 1.1948 0.p272 1.436981  -0.362861 0.584754 0.687912 0.000000
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K*Betay**{.5

86 4 7.6140 -2.7565 1.1968 «0.0460 1.408272  -0.352370 0.586483 0.698604 0.,000000 0.
a7 3 7.6140 -2,8421 1.1968 -0.0325 1.408272  -0.338526 0.586483 0.698504 0.000000 0.
88 3 7.6140 «3.0135 1.1968 -0,0056 1.408272  -0.304839 0.586483 0.698604 0.000000 0.
89 4 7.8440 -2.7135 1.1985 ~0.0391 1.395623  -0.325428 0.587310 0.703938 0.000000 o,
S0 3 7.8440 ~2.8900 1.1985 -0.0121 1.395623  -0.294025 0.587310 0.703938 0.000000 0.
1 3 7.8440 ~2.9782 1.1985 0.0013 1.395623  -0.278324 0.587310 0.703938 0.000000 0.
92 4 B8.3154 -2.8921 1.2037 -0,0656 1.373734  -D.266979 0.588891 0.714382 0,000000 0.
93 3 B.3154 -2.9856 1.2037 -0.0521 1.373734  -0.251524 0.588891 0.714582 0.000000 0.
94 1 9.7193 -3.2539 1.2693 -0.2395 1.317141  -0.251524 0.592875 0.743715 0.000000 0.
95 1 9.7193 -3.2539 1.2693 -0.2395 1317161 -0.25152¢ 0,592875 0.743715 0.000000 0.
96 1 12.3274 -3.7010 1.5661 ~0.5519 1.222820 -0.251524 0.598328  0.786562 0.000000 0.
97 2 12.3664 3.5788 2.3069 ~2.0596 1.064178  -0.922013 0.602084 0.812535 0.00000¢ 0,
98 1 8.4738 2.9088 5.5963 ~3.4229 0.490971  -0.922013 0.611418 0.839237 0.000000 0.
” 3 B.4738 0.1196 5.5963 -1.5808 0,490971  -0.760408 0.611418 0.839237 0.000000 0.
108 4 3.5444 2.8854 10.3374 ~2.3374 0.000000 ©.000000 0.642544 0.864665 0.00000% 0.
104 3 3.5444 1.7197 10.3374 1.0653 0.000000 0.030000 0,642544 0.864665 £.000000 0.
102 ' 1.6839 0.,9382 8.9472 0.9207 0.000000 0.000000 0.688795 0.875259 0.000000 0.
103 3 1.2215 0.6032 8.4134 0.8587 £.000000 0.000000 0.722335 0.887763 0.000000 0.
104 3 0.3957 -0.0109 7.5312 0.7452 ¢.000000 0.000000 0.810454 0.892769 0.000000 0.
105 3 $.1323 -0.8122 6.1832 3.5474 0.000000 0.000000 0.855703 0.899614 0.000000 0.
106 1 2.2498 -1.5158 3.2839 2.4929 ¢.000000 0,000000 0.908320 0.916600 0.000000 0.
107 2 2.2564 1.4969 3.0914 ~1.7672 ¢.000000 0.000000 0.928187 0.932641 0.000000 0.
108 1 1.2095 ~0.8586 12,4748 -3.9544 0.000000 0.000000 1.197342 0.975177 0.000000 .
109 3 2.3448 ~3.2759 11,3286 7.4140 6.000000 0£.000000 1.227225 0.979007 0.000000 0.
110 1 6.3062. -5.5274 5.6546 5.1905 0.000000 0.000000 1.245893 0.987961 0.000000 0.
1 2 8.0387 0.2479 4.026% 0,6851 0.000000 2.000000 1.252321 0.998402 0.000000 0.
12 1 7.5732 0.0000 2,7408 0.0080 0.000001 0.000000 1.291000 1.094000 0.000000 0.
CROMATISHO t Xw 1.90254 CY = 2,72035
K*Beta*sin(2fi) : 0.05002 ~0.67506
K*Beta*cos(2f1) : 0.90492 ~1.26021
SESTUPOL1L t OKF¢ 26 = -15.34668  KD( 22) = -173,26856
K“Betax**1.5 H -10.94220 -1962.19434

~138.71285 ~4387.19042

MOMENTUM COMPACTION =-0.12420-0!
D =-0.9B96D-01
ENERGY SPREAD = 0.4040D0-03
RADIAL EMiTTANCE w 0.10000-05



I

3
4

FF

FRACTION QF STEP
NUMBER OF CALLS

10
11
12
13
14
15
16
17
18
19
20
2%
22
23
24
25
26
27
28
29
30
3

33
34
35
36
37

39
40
41
42
43
b4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

65

67
&8

FIN

=0

RGP S G I —
&'WMJ\MWFS‘UN&NUS‘WWJ\WUJ"WWJ"UU‘#‘U‘W&‘WUJ#‘Uubwui\udf\)—b-ﬂ—lw—bl\ﬂm-ﬁ—'—DWJN 3

AL VA
X1}

- . 1476545126+01

0.4484797990+01

- .3141934320+01

0.281167864D+01

.2809D-24
0.1

LENGTH

1.450
1.825
1.825
2.075
2.075
2.450
2.750
3.150
3.450

7.460

2288BRRRINSE

RO ERRREEON

»
O
o~
—_

9.041

9.683
9.683
9.683
9.763
9.844
9.844
9.844
9.924
9.924
9.924
10,004

LUES
F(I)

0.337528616D-12
0.408388501D-12
0.6106226640~15
-.1529332220-13

000D+01
86

bL $

1,450
0.375
0.000
0.250
0,000
0.375
0.300
0.400
0.300
0.200
0.200
0.200
0.300
0.800
1.210
0.600
0.300
0.200
0.000
0.400
0.300
0.600
0.000
0.080
0.000
0.000
0.040
0.000
6.000
0.080
0.000
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0.080
¢.000
0.000
0,080
0.000
0.000
0.161
0.000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.080
0.080
0.000
0.000
0.080
0.000
0.000
0.080

TRENGTH

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.987706
0.000000
-2.490322
0.900000
0.000000
0.000000
0.974562
0.000000
6.000000
0.000060
-2.225841
0.000000
¢.000000
0.000600
2.960013
0.000000
-0.011250
0.000000
-0.011250
-0.022501
0.000060
-0.022501
-0.011250
0.000000
-0.011250
-0.011250
0.900000
-0.011250
-0.090206
0.000000
~0.090206
-0.011250
0.00000C
-0.011250
<0.011250
0.000000
-0.011250
-0.090206
0.000000
-0.090206
-0.071250
0,000000
-0.011250
-0.0611250
0.000000
-0.011250
-0.090206
0.000C00
0.9000000
-0.090206
-0.011250
0.000000
-0.011250
-0.011250
0.000000

ANGLE

-0.152705
G.C00000
0.000000
0.0000900
0.0000C0
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.863938
0.00000C
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0.000000

-0.042495
0.000000
¢.000000

~0,169979
0.000000
0.000000

-0.042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.169979
0.0006060
0.000000
0.042495
0.000000
0.000000

-0.042495
0.900000
0.000000

-0.084989

-0.084989
0.000000
0.000000

-0.042495
¢.000000
0.000000
0.042495

L-9 pg. A23



&9
70
I

74
76

80
81
82
83

85
87

89
90
91
92
93
9%
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

—IN-—‘W—‘N—bu«-l—l—‘ubw—lmﬂﬂﬂul\uut\uw«huu‘“MM&UW‘*WM&‘WN#WM

IFAIL = O

10.004
10.004
10.165
10.165
10.165
10.245
10.245
10.245
10.325
10.325
10.325
10.486
10.486
10.486
10.566
10.566
180.566
10.646
10.646
10.646
10.686
10.686
10.686
10.767
10.767
10.992
10.992
11.367
11.667
12.267
12.267
13.477
13.477
14.177
14,477
15.027
15.327
15.807
16,107
17.747
18.047
18.497
18.797
20.674

0.000
0.000
0.161
0.000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.141
0.000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.040
0,000
0.000
0.080
0.000
0.225
0.000
0.375
0.300
0.600
0.000
1.210
0.000
0.700
0.300
0.550
0.300
0.480
0.300
1.640
0.30¢
0.450
0.300
1.878

-0.011250
-0.090206
0.000000
-0.090206
-0.0%1250
0.000000
-0.011250
-0.011250
0.000000
-0.011250
-0.0%0206
0.000000
-0.090206
-0.011250
0.0000GC
-0.011250
-0.011250
0.000000
-0.011250
-0.022501
0.000000
-0.022501%
-0.0%1250
0.060000
-0.011250
0.000000
0.000000
0.000000
1.942921
0,000000
-0.329158
0.000000
-0.329158
0.000000
0.000000
0.000000
-1.476545
¢.00C000
4.484798
0.000000
-3.141934
0.000000
2.811679
¢.000000

¢.000000
0.000000
0.169979
0.000000
0.000000
0.042495
¢.000000
0.000000
-0.042495
0.000000
0.000G0C
~0.169979
0.000000
0.000000
-0.042495
0.000000
0.000000
0.042495
0.000000
¢.000000
0.042495
0.000000
0.000000
0.042495
0.0000C0
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.863938
0.000000
0.000000
0.000000
0.000000
0.000000
0.9000000
0.000000
6.000000
0.000000
0.000000
0.000000
0.000000

L-9 pg. A24
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BETX
8.7800
6.7833
§.12838
5.4322
$.1238
5.8047
$.1657
£§.7647
7.8957
8.253%
8.2535
8.5158
8.5158
9.9449
9.1939%
5.9918
5.5729
5.9997
§.456)
6.9421
7.1758
6.,4980
3.4105
1.3873
1.0129
1.0215
1.0215
1.271
1.3647
1.3459
1.3489%
1.3888
1.3858
1.3858
1.40%¢
1.4056
1.409¢
1,4643
1.46453
1.4645
1.523%¢
1.529¢
1.529¢
1.6889
1.6899
1.6809
1.7838
1.7838%
1.7834
1.848%
1.8989
1.8089
2.1378
2.127¢
2.1278
2.2628
2.2628
3.3626
2.40%78
2.4078
2.4079
2.5807
2.7264
2.7264

ALFX

0.0000
~0.0194

2.1433

1.6547
-0.6186
-0.7506

0.0908
-0.325%
-0.4466
-0.5086
-0.5056
~0.5436
-0.5436
~0.6007

2.9965

2.5083
-1,030%
-1.1040
-1.1780
-1.2519

©.4529

0.3543

2.2269

1.1785

0.0775
-0.1211
-0.1211
-0.5185

0.2492
-0.2178
-0.2329
-0.264¢
-0.2803
-0.3114
-0.2797
-0.3114
-0.3273
~0.357¢
-0.3739
-0.3904
-0.4191
-0.4363
-0.5743
-0.4083
+0.5607
-0.5797
-0.6031
~0.6231
-0.6432
-0.6643
-0.5856
~0.8%60
-0.8180
-0.2099
-0.8339
-0.8469
-0.872a
-0.2978
~0.9077
~0.9348
-1.1520
-0.9970
-0,8132
-1.0892

BETY
§.0000
8.0036
8.6774

12.2810
12.3929
10.1408
8.7394
6.9227
6.7498
6.8068
§.8066
5.68678
§.0678
6.9943
8.0684
11.1641
11.6180
40.5346
9.5113
B.5484
7.8108
7.5946
7.8618
7.668%
$.3708
4.8166
4.8166
2.4028
1.5661
1.2037
1.2037
1.199%
1,198%
1.1985
1.1968
1.1x9638
1.1968
1.1948
1.1548
1.1948
1.1993
1.199)
1.1993
1.2045
1.2015
1.2015
1.1992
1.1992
1.1992
1.203¢
1.2084
1.2034
1.2047%
1.2047
1.2047
1.2018
1.2018
1.2018
1.20%4
1.2054
1.2054
1.2000
1.2054
1.2054

APPENDIX A.4.a
D16 Half-short optical functions and lattice elements

ALFY
0.0000
-0.0212
-2.2835
~2.7920
2.4349
2.1610
0.5457
0.1873
-0.0480
-0.1037
-0.1037
-0.2408
~0.1408
«5.196%
-3.%350
-4.2041
2.7980
2.6334
2.4827
2.3311
0.1882
0.0821
-0.0451
-0.1286
4.1747
3.5982
3.5962
2.4391
0.55%19
0.0521
0.0656
~0.0013
0.0132
0.0391
0.00%§
¢.0325
0.0460
«0.0212
-0.0078
0.0056
-0.0615
-0.04481
0.0601
-0.0742
0.0342
0.0477
-0.0393
~-0.0058
0.0077
-3.0592
-0.0457
0.0639
-0.071%
0.037¢
0.0512
-0.01%6
-0,002%
0.0114
-0,0554
-0,0418
0.066%
0.0000
-0.066%
¢.0418

oX
0.0600000
0.000000
0.000124
0.000708
0.000193
0.001911
0.003044
0.00288¢
0.102565
0.156972
0,156972
0.1933¢3
0.193368
0,248149
0.275%369
0.288747
0.335310
0.369268
0.413765
0.45624)
2.503473
¢.579854
0.863333
1.135241
1.3859867
1.634949
1.634549
2.132915
1.260746
2.015845
2.0156458
1.534571
1.984571
1.98457T1
1.970739
1.874719
1.970739
1.946485
1.94648%
1.946485
1.922232
1.923232
1.5922232
1.856938
1.856938
1.856938
1.31%€01
1.815601
1.815601
1.774265
1.7742365
1.774365
1.709970
1.708970
1.708%70
1.8@4717
1.684717
1.684717
1.660463
1.460463
1.660463
1.637134
1.595169
1.595169

DPX
0.000000
0.000000
0.000823
0.000823

-0.004294
-0.0042%4
a.000083
Q.000083
0,145108
0.145108
0.145108
0.146083
Q.146083
0.14608)
0.033445
0.033445
0.217387
0.317347
0.317387
0.217387
0.095479
0.05547%
0.453170
©.453170
1.244914
1.244914
1.244914
1.246%14
~0.4085%02
-0. 400502
-0.335835%
-0.3340328
-0.366001
=0.321347
-0.367803
-0.323800
-0.30133%
~0.30249T
-0.280993
~0.252100
-0.345138
-0.323%500
~0.150103
-0.663139¢
-0.49338%
-0,472998
-D.586216
-0.536390
-0.515%9¢64
-0.513850
-0.45388¢9
~0,333819%
~G.477660
-0.333500
-0.304274
~0.29994%2
~-0.2809399
-0.262045
-0.3431481
-£.323500
~0,173716
-0.407219
~0.637283
~0,493889

X
0. 000000
0,003081
0.009659
0.025897
0.03493%
0.069240
0.063216
0.127763
0.155441
0.166836
0.166836
0.171582
0.171582
0,178423
0.183983
0.292974
0.201454
0.207000
0.212118
0.216071
0.223%8%2
0.242241
0.273187
0.317999
0.360380
0.39184¢
0.391880
0.448819
0.483945
0.556939
0.856939
Q.566295
0.566295
0.566295
0.570965
0.570865
0.570865
0.579758
0.579758
©.579758
0.588393%
0.58829%
0.586295
0.604242
0.604142
0.604142
0.611502
0.611502
0.611502
0.618862
0.618462
0.618463
0.631158
0.631158
0.$631158
0.616980
0.5636980
0.636980
0.642452
0.642452
0.642452
0.647572
0.652183
U.652383

QY
0.Q00000
0.003382
0.009188
0.030143
0.033932
0.0308%1
0.040015
0.093132
0.337185
0.135963
0.135963
9.141784
0.141784
0.1503399
0.156893
0.163603
0.167686%
0.170547
0.173137
0.172357
0.183176
0.199737
0.220588
€.233142
0.2397%9
0.345506
0.245506
0.264264
0.269909
0.361888
4,.361828
0.372533
a,372531
0.373532
0.377866
0,3778¢¢
0.377866
0.388558
0.388558
0.3885%58
0.399238
0.399238
0.399238
0.420587
0.420547
0.420587
0.431238
0,431238
0.431238
0.441889
0.441880
9.441890
0.463164
0.463164
0.463164
0.473788
0.473788
D.472738
©.484810
0.484410
0.494410
0.495%040
¢.505670
Q.505670

L-9 pg. A25

ay
0.0a0ang
0.000000
0.00000¢
0.000000
¢.000000
.000000
0.000000
0.000000
0.000000
¢.000000
0.000000
©.000000
¢.000000
0.800000
0.000000
0.%50000¢
0.000000
©.000000
0.000000
J.000000
Q.000000
0.000000
4.30000G
0.300000
0. 000000
0.000000
0.000000
0.000000
0.40¢a¢00
0.000000
0.000000
0.000000
0.000000
0.000030
0.000000
0.0000400
0.000000
0.0a6eQ0
0,000000
0.00¢0000
0.Q¢0000
0.000000
0.00ak00
0.0000C0
0.0c0000
0.0000C0
0.000000
0.000Q000
0.0000a0
0.000000
¢. 000000
©.000000
¢. 000000
Q.000000
¢.00000C
0. 000000
¢,000000
0.000000
¢,000000
0.000000
0.000000
©.000000
‘0.000000
¢.0Do00a0

0.00¢
0.poc
0.00¢
0.00C
Q.00C
0.00C
9.00¢
0.00¢
0.00¢
0.00C
0.00¢C
Q.00¢
0.00¢C
0.00¢
0.00¢
0.80C
0.p0¢
0.00¢
0.00C
0.00€
0.00¢
0.00¢
0.00¢
0.00C
0.00C
0.00¢
0.00¢
0.00¢
0.00¢
0.00¢
6.900¢
0,00C
0.40¢
0.00¢
¢.a0¢
0.90¢
a.90¢
0.00¢
4.00¢
0.00C
0.00¢C
0.00¢C
0.00¢
0.00¢
0.00¢
o.00c
0.008
Q.00C
0.000
a.00¢
¢.00¢
0.00¢
0.4¢¢
0.00C
0.00¢
0.00C
0.00C
0.08¢
0.00¢
a.008
o.00¢
a.00¢
¢.00¢
a.anr
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64 3 2.7264 -1.08%8 1.2054 ©0.0554 1.595169 -0.475943 0.552383 0.505670 0.000000 0.00C
65 4 2.9014 -1.0890 1.3018 ~0.0114 1.553833 -0,553871 0.656924 0.516392 4.000000 0.00¢C
66 3 2.9014 -1.2218 1.2018 4.0021 1.553833  -0.5363%0 0.686924 0.516292 0.000000 0.00C
67 3 2.9014 ~1.1%42 1.201a 14,0156 1.683833 -0.518909 0.656924 0.516292 0,000000 0.0D¢
68 4 3.0864 ~1.1493 1.2047 -0.0512 1.312496  -0.532090% 0.681192 0.526317 0.000000 0.00C
63 3 3.0864 ~1.1841 1.2047 -0.0376 1.512496  -0.493889 0.661193 0.526917 0.004000 0.00C
70 3 J.pesd ~1.4638 1.2047 0.0711 1,512496  ~0.3874%52 0.661193 0.526917 0.000000 0.00¢C
7 4 3. 4046 ~0.9941 1.2034 -0.0629 1.447202  -0,454046 0.668%49 0.548201 ¢. ogacac ¢.qac
72 3 3.4846 ~1.3084 1.2034 0.0457 1.44720% -0.333500 0.668543 0.548201 0. 600000 0.0a¢C
13 3 J. 4848 -1.3476 1.2034 0.0592 1.447202 -0.307218 0.66054% 3.548201 0.000000 ¢.00¢
74 4 3.699¢ ~1.3292 1.1992 -0.0077 1.422945 -0.297008 0.672507 0.55884) ¢. 000000 0.00¢
75 3 3.699¢ -1.370% 1.1992 0.0058 1.4229%49  -0.2809%9% ¢.672507 ¢.558843 0.000000 q.00cC
16 3 1.6996 -1.4125 1.1992 0,0193 1.423949  -0.2649%0 0.872507 ©,55884) 0.000000 0.00C
77 4 3.9246 -1.3891 1.2018 -0.0477 1.398695 -0.339236 0.675854 0.569493 0.000000 10.00¢
78 k] 3.9246 -1.4313 1.2015 -0.03¢2 1.398695  -0.323500 0.675858 0.569493 2.000000 0.00¢
79 3 3.924¢ -1,7673 1.2015 0.0742 1.398695 -~0.187)29 0,675853 0.569493 0.000000 0.00C
8o L} 4.4024 -1.1605 1,1993 ~3.060L 1.333401 -0.614170 0.681977 0.590842 ¢.000000 0.00C
81 3 4.402¢ -1.557% 1.1993 0.0481 1.333401  -0.493889 0.681977 0.390842 0.008000 0.90C
82 3 4.4024 -1.8072 1.1993 0.0615 1.333401  -D.473g08 0.681977 0.590842 0.000000 0.00¢
8 4 4.6574 -1.5677 1.1%48 ~0.,005¢ 1,239206¢  -0.55093% 0.634798 0.601522 ©.000000 0.¢0C
B4 3 4.6574 -1.6301 1.1949 0.0078 1.292064  ~D.5363390 0.594798 0.601532 0.002000 ¢.90C
85 3 4.6574 ~1.6725 1.1%48 0.0212 1.293064  -0.5218%¢ 0.684798 Q,601522 0. 008000 0.40C
:13 4 4.9224 -1.6272 1.1968 ~0.0460 1.350728  -0.507940 0.587465 0.612214 0.500000 0.90C
87 3 €.9224 -1.6828 1.1968 ~0.032% 1,350729 -0.493889 0.667465 0.61223¢ 0.000000 0.00C
ae 3 4.922¢ -1.7933 1.1960 ~0.00%6 1.250728  -0.485747 0.667465 0.61221¢ 0. 800000 g.00¢
a9 4 5.0587 -1.5999 1.188% -0.038%1 1.23176%5  -0.479103 0.688745 0.617548 0.0¢0000 ¢.o0c
90 3 5.0587 -1.7138 1.138% -0.0121 1.231765 -0,451382 0.68874% 0.817848 0.0t¢adoa a.00c
9 El 5.6537 ~3.7707 1,1985 0.0013 1.331765 -0.437%30 0,64R745 0.617548 0.000000 0.00¢
92 4 5.3387 -1.7162 1.2037 -0.0656 1,197249  -0.42215¢ 0.691242 0.628192 0.000000 g.00¢
93 3 5.3387 ~1.7762 1.2037 «0.05321 1.19724%  ~0.400887 0.£691202 0.628192 0.000000 a.00¢
94 1 $.1774 -1.951) 1.2693 ~0.3395 1.10535¢ -0.408807 0.697440 0.657325 0.000000 0.00C
9S 1 6.1774 -1.9%12 1.2693 -0.2398 1.1053850¢  -0.408887 0.697440 0.857325 0,000000 o.gob
96 1 7.7504 -2.24232 1.8681 -0.551¢ 0.951917  -0.408847 0.706069 0.700272 0.000000 0.00C
97 2 8.2213 0.7330 2.1843 ~1.5859 0.778270  -0.73783% 0.711940 0,7265%7 7.000000 0.00C
e 1 7.4091 6.6208 4.6888 -1.5518% 0.335567 -0.73783% 0.726148 0.756635 ¢.000D00 0.9ac
9 3 7.4091 ~1.3308 4.6588 ~1.3222 0.335567 -~0,645448 0.724188 0.756585 0.000000 0.00C
100 4 6.4245 2.145¢ 7.9629 -1.9052 0.000000 0.003000 0.745215 0.782814 ©.000000 Q.00¢
101 3 6.4345% 0.4%507 7.861% 0,1657 0.000000 0.000000 0.745215 0.782814 0.000000 q.00¢
103 1 6.1809 0.3948 T.7742 0.1265 0.000000 0.060000 0.75278% 0.788923 0.000000 Q.00¢
393 1 6.0667 0.3686 7.7392 0.1069 0.000000 0,000000 0.756688 0.792001 0.000000 0.00¢
104 1 5.0636 0.3205 7.6869 0.0677 0. 000000 0.060000 0.764697 0.798193 0.000000 0.00C
108 3 5.0087 -3.83%1 6.2861S 43714 0,000000 0.00000¢ 0.772460 0.804854 0.000000 a.00¢
106 1 10.4217 -4.8984 3.2783 3.08¢8 0.000000 ©.000000 0.779977 0.818926 ©.9000000 0.00¢
10? 2 10.4516 £.8079 2.3670 0.2226 0.400000 -G.000000 0,784347 0.836396 D.00g000 9.00c
108 1 0.4763 -0.3148 3.5640 ~0.7610 0.000000 0.000000 1.050207 0.975360 0. 000000 0.00¢
109 b} 1.0748 -1.860% 3.0760 2,2150 0.000000 0.000000 1.122581 0.989140 0. 000000 Q.00¢
110 1 4.92¢88 ~4d.4115% 1.0858 1.0379 0.000000 0.0880000 1.165559 1.044221 0.000000 0.00¢C
in 2 5.6186 0.o000 0,916S ¢.0000 ©.00000Q 0.000040 1.170000 1.069000 0.000000 .00C
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LENGTH

0.170
0,470
1.180
1.480
1.970
2.502
5.050
6.500
6,875
6.875
7.125
7.125
7.500
7.800
8.200
8.500
8,700
8.900
9.100
9.400
10.200
11.19%0
11.79%0
12,090
12.290
12,290
12.690
12.990
13,590
13.590
13.670
13.870
13.670
13,711
13,711
13.711
13,791
13.791
13.791
13.871
13.871
13.871
14,032
14.032
14,032
14,112
14.112
14.112
14.192
14.192
14.192
14.353
14,353
14,353
14,423
14,433
14,433
14,513
14,513
14,513
14.593

DL

0.170
0.300
0,710
0.300
0.490
0,532
2.548
1.450
0.375
0.000
0.250
¢.000
0.375
0.300
0.400
0,300
0.200
0.200
0.200
0.300
0.800
0.99%0
0,600
0.300
0.200
0.000
0.400
0.300
0.600
0.000
0.080
0.000
0.000
0.040
0,000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0.080
0.000
0,000
0,080
0,000
0.000
C¢.161
0.000
0.000
0.080
0.¢00
0,000
0.080
0.000
0.000
0.080

STRENGTH

0.000000
-113580.00
0.000000
439B.14
0.000000
-5341.90
0.000000
0.000000
0.000000
0.,000000
0,000000
¢.000000
0.000000
1.419076
0,.000000
~2.025607
0.000000
0.000000
0.000000
0,841483
0.000000
0.000000
0,000000
-2,126848
0.000000
0.000000
0.000000
2,462288
0.000000
-0.011250
0.000000
-0.011250
~0,022501
0.000000
-0,022501
~0,011250
0.000000
~0.011230
-0.011250
0.000000
-0.01125¢
-0,090206
0,000000
~0.090206
~0.011250
0.000000
-0,011250
-0.011250
0.000000
-0.011250
-0.090206
0.000000
-0,.090206
~0,0112350
0.000000
~0.011250
-0,011250
0.000000
-0,011250
—0.0%0206
0.000000

ANGLE

0.000000
0,000834
£¢.000000
-0.005360
0.000000
0.003940
0.000000
0.145517
0.000000
£.000000
C.000976
0.,000000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0,000000
0.000000
0.000000
0,706858
0,000000
0.000000
0.000000
0,000000
0.,000000
0,000000
G6.000000
0.000000
0.042495
0.000000
0.000000
0.042495
0.000000
0,000000
0.042495
0.000000
0,000000
-0,042495
0.000000
0.000000
-0.16%979
0.000000
0.000000
~0.042495
0.000000
0.000000
0,042495
4.000000
0.000000
0.169979
0.000000
0,000000
0.042495
0,000000
0.000000
-0.042495
0.000000
0,000000
~0.084983

L-9 pg. A27



62
63
64
65
66
67
68
69
70
71
32
73
74
75
76
17
78
79
3¢]
81
82
83
84
85
86
a7
88
89
30
91
92
93
94
95
96
97
98
99
100
101
102

104
105
106
107
108
108
110
111

14.674
14.674
14.67¢
14,754
14,754
14,754
14,834
14.834
14.834
14,995
14,995
14,995
15.07s
15.075
15.075
15.155
15.155
15.155
15.31¢6
15.3186
15.316
15.396
15.396
15.39¢6
15.476
15.47¢
15.476
15,517
15.517
15.517
15,597
15.587
15.822
15.822
16.197
16.497
17.097
17,097
18,087
18.087
18.387
18.537
18.837
19.137
19.537
19.837
22.057
22,357
22.91
23.121

0.080
0.000
0.000
0.080
0.000
0.000
Q0,080
0.000
G.000
0.161
0.000
0.000
0.08¢0
0.000
G.000
0.080
0.000
0.000
0.161
0.000
0.000
0.08B0O
0.000
0.000
0.080
0.000
0,000
0.040
0.000
0.000
0.080
0.000
0.225
0.000
0.375
0.300
0.600
0.000
0.9%90
0.000
0,300
0,150
0.300
0.300
0.400
0.300
2.220
0.300
0.624
0.150

0.000000
~0.090206
-0.011250

0.000000
~0.011250
~0.,011250

©.000000
~0,011250
~0.090206

0.000000
~0.090206
~0,011250

0.000000
-0.011250
-0.011250

0.000000
-0.011250
~0.090206

0.000000
-0.090206
-0.011250

0.000000
~0.011250
~0.011250

6.000000
-0,011250
-0,022501

©.000000
~0.022501
~0,011250

0,000000
~0.011250

0.000000

0.000000

©.000000

1.255543

0.000060
-0.263408

0.000000
-0.263408

0.000000

0.000000

0.0Q00000
-2.161424

0.000000

3.037722

0.000000
~3.085318

0.000000

5.745983

~0,084989
0.000000
0.000000
~0,042495
0.D00000
0.000000
¢.042495
¢.000000
0.000000
0.169979
0.000000
0.000000
0.042495
0.000000
0.000000
-0.042455
0,000a00
0.000000
-0.165%9379
0.000000
0.000000
-0.042495
0.000000
0.000000
0.042495%
0.000000
0.,000000
0.042493
0.000000
0.000000
0.042495
0.000000
0.0006000
0.00Q000
0.000000
0.000000
0.000000
0.000000
0.706858
0,000000
0.000000
0.000000
0.000000
Q0.G0a000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

L-9 pg. A28
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BETX
8.7800
8,733
8.12098
5.4322
5$.1338
5.8047
§.1557
6.7647
7.8957
8.2538
8,2538
8.51%8
8.5158
8.9449
9.5992
7.2955
7.3098
7.963¢
8.5557
9.3854

10.0374
10.51867
$.0295
1.5488
0.9613
0.8122
D.8122
0.6268
0.86595
1.113¢
1.1134
1.2102
1.2102
1.2102
1.2643
1.2543
1,2643
1.3838
1.3838
1.3838
1.518%
1.514%
1.5148%
1.8316
1.8316
1.8316
2.0116
2.011¢
2.0116
2.2066
2.2066
1.2066
2.6401
1.6402
2.6401
2.8805
2.880%
2.8805
3.1360
3.1)60
1,1360
3.4302
3.6898
3.6898
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ALEX
0.0000
-0.0194
2.1433
1.6547
~0.8186
-0.7506
0.0908
-0.3259%
-0.4488
-0.5088
-0.5058
~0.5436
-0.5438
-0.6007
1.7219
1.5375
-1.5364
-1.6826
-1.7789
~1.8781
-0.2571
-0,3421
3.6833
1.9461
0.5032
0.2425
0.2425
-0.2790
0.1495
-0.5560
-0.5685
~0.6367
-0.6503
-0.6775
-0.6890
-0.6975
~a.7117
«0.7763
-0.7918
~0.8074
-0.3591
-0.8862
~1.0231
-0.908%
~1.0740
-1.0846
-1.1457
-1.1¢03
-1.1910
-1.237%
-1.2627
-1.4617
~1.2124
-1.450%
-1.4802
-1.5125
~1.5449
-1.5773
-1.6039
-~1.6392
-1.9111
-1.7331
-1.4943
-1.8271

BETY
8.0000
8.0036
8.6774

12.2810

12.1929

10.1408
8.7394
6.9227
§.7498
6.6066
5.6066
6.6678
5.0678
§.9942
7.7102
9.63%0
9.91385
9.307%
8.70548
8.1326
7.7278
7.8403
8.3453
8.7324
7.2262
5.3609
5.3609
2.5028
1.566]
1.2037
1.2037
1.1985
1.198%
1.1985
1.1968
1.1968
1.1968
1.1548
1.1948
1.1943
1.1993
1.1993
1.1993
1.2015
1.2015
1.2015
1,19%2
1.1992
1.1992
1.2034
1.2034
1.2034
1.2047
1.2047
1.2047
1.3018
1.2018
1.3018
1.2084
1.2054
1.2054
1.2000
1.2084
1.2054

APPENDIX A.4.b
D16 Half-long optical functions and lattice elements

ALFY
0.0000
-0.0212
-2.2835
-2,79320
2.4349
2.1810
0.5457
0.1473
-0.0480
~0.1037
-0.1037
-0.14¢08
~0.1408
-0.1965
-2.2534
~2.5687
1.8136
1,541
1.4508
1.3961
-8.023%
~0.1271
-0.2037
~0.3614
$.0257
4.2997
4.2997
2.8456
Q.5519
0.0852%
0.08656
-0.0013
0.0121
0.0391
0.0056
0.0325
0.0460
~0,0212
-0.0478
©.0056
~0.0615
-C.04R1
c.0801
-0.0742
0,.0342
0.0477
~0.0193
~0.0058
0.0077
-0.0552
-0.0457
0.0629
-0.0711
0.0376
0.0512
-0.0156
-0.0021
0.0114
~0.0554
-0.0418
0.0669
0.0000
-0.0669
0.0418

2.8
2.000000
0.000000

+0.000124
-0.000708
~0.000193
0.001911
0.003044
0.0039%4
-0.10256%
-0.156972
-0.156972
-0.183368
-0.183368
-0.,248149
-0.261876
-0.311317
+0.35430%
-0.397321
-0.440333
~0.48334%
-0.53483%
~-0.638309
-0.057189
0.556946
0.934191
1.241228
1.241238
1,855303
2.051271
1.896368
1,998366
1.87735%
1.877355
1.877355
1.986955¢
1.969554
1.888554
1.857364
1.857384
1,857364
1.845173
1.845173
1.945173
1.803896
1.8030896
1.803496
1.774622
1.774622
1.774622
1.745348
1.745343
1.745348
1.70407%
1.70407%
1.704072
1.691480
1.691880
1.6910800
1.679689
1.67968%
1.679683
1.668482
1.638412
1.638¢412

DPX
0.000000
2.000000
~0.000823
-0.000423

0.004294

0.004294
~0,000063
-0.000063
-0.1451408
-0.145108
-0,1¢5108
~0.146083
-0,146083
-0.146083
-0.074603
~0.074503
-0.215060
-0.215060
-0.215060
-0.215060
-0.126718
~0.1267318

1.023525

1.023525

1.535186
1.535186
1.535186
1.3351%6
-0.258174
-0.258174
~0.236840
-0.23673¢
~0.21%673
-0.173432
-0.215239
-,173172
-0.15213%

~0.151567 _

~0.130671
-0.109775
~0.193931
-0.473172
~0.008726
-0.508284
~0,343561
-0.323287
-0.406027
~-0.386062
-0.366097
~0.363197
-0.34356)
~0.186120
-0.336890
-0.173172
~¢.154001
-0.14970S
~0.130671
~0.111837
~0.192069
-0.113172
-1.02165¢
~0.257434
-0.491356
-0.343561

X
0. 000000
0.003081
0.008659
0,025697
0.034935
0.049240
¢.063116
0.127763
0.153441
0.166838
0.186836
0.171582
0.171582
0.178423
0.183795
0.,191836
0.198517
6.202639
0.206524
0.2108055
@.21893)
0,227338
0.250728
0.284131
0.323805
0.360143
0.360143
0.441303
0.496204
0.800575
0.840575
0.611585
0.611585
0.611585
0.616749
0.616748
0.618748
0.526409
0.636409
0.626409
0.63522¢
0.635224
0.635224
0.650494
0.650454
Q.65049¢
0.6%7149
0.657149
0.65714%
0.663213
0.66321)
0,663313
0.8673735%
0.67375%
D.673755
0.678387
0.8783837
0.878387
0.882636
0.682636
0.692636
0,6865827
0.690114
0.690114

QY
0.000000
1.003382
0,009188
0,020143
0.023532
0.030691
0.040015
0.093132
0.12715%
0.135963
0.135963
0.141754
0.141784¢
0.15019%
0.1569%0
0.164379
0.1691%3
0.172483
0.1760¢0
0.179783
0.18565%
0.202237
0.326123
0.237318
0.243122
0.248237
0.248237
0.265652
0.290972
0.362952
0.362952
0.373595
0.373595
0.37359%
0.378930
0.3708930
0.378930
0.389621
0.38963)
0.389621
0. 400302
0.400302
0.400302
0.421651
0.421651
0.421651
0.432301
0.432301
D.432301
0.442943
0. 442943
0.442943
G. 464227
G.464227
0.464227
0.474852
0.474852
a.474852
0.48547¢
0.48547¢
0.485474
0. 436104
0.506734
0.506734

L-9 pg. A29

ay
0.000000
0.000000
Q.000000
0.900000
0.000000
0.000000
0.080000
9.000000
0.000040
0.000000
0.000000
0.000000
0.000000
0.000000
0¢.000000
Q.600000
¢.000000
0.000000
0.0940060
0.004000
0.000000
0.000000
0.0040000
0.000000
0.000000
0.003C00
¢.000000
0.0c0000
0.000000
Q.000a00
¢.000000
¢.000000
0.000000
0.800000
¢.008000
0.000000
Q,000000
0.080000
0.000000
,000000
©.000000
¢.000000
¢.000000
Q.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
©.000000
©¢.000000
0.000000
¢. 000000
©0.000000
9.00000¢
©.000G00
o, 000000
0.000000
G¢.a00000

9.00c
Q.00C
4.00¢
4.00C
0.00C
0.00C
0.00C
9.00C
0.00¢
0.00C
c.00C
0¢.00C
0.00C
¢.00C
¢.00¢
0.00C
0.00¢
0.00C
4.00¢
0.00¢
9.008
0.00c
4.00¢
0.00C
0.00¢
9.00C
2.00C
0.00¢
0.00C
¢.00C
¢.00¢
¢.qac
0.¢ac
0.q0C
o.a8¢
¢.00c
v.o0C
0.00C
0.00C
0.00C
0.00C
90.00cC
0.00C
0.00¢
0.00C
0.00C
0.00C
¢.00C
¢.8ac
0.00C
0.00C
0,008
a.,00¢C
8.00cC
0.00¢
0.00¢
0.00C
0.00¢
0.%0¢C
0,00c
0.00C
q9.00C
0.00¢C
o_anr



L-9 pg. A30

64 3 3.6898 -1.660¢ 1.2058 a.0554 1.638412 -0.325129 0.890114 0.506734 0.000000 0.q0c
[ L] 3.9%0s -1.8785% 1.2018 -0.0114 1.609134 ~0.404165 0.893443 Q.51735% 0.000000 0.00C
66 3 3.9905 -1.9214 1.2018 0.0021 1.609138 -0.3850862 0.633443 0.517355 0.900000 Q.00C
57 3 3.9905 -1.9663 1.2018 0.0156 1.609138 -0.367%59 0.693443 0.517355 0.000000 d.00¢
68 4 4.3065 -1.9673 1.2047 -0.0512 1.579865 ~0.361335 0.696524 0.5279490 0.000000 0.00C
69 3 4.3086% -2.01587 1.4047 ~0.0376 1.579865 -0.343561 0.69652¢ 0.527980 0.000000 0.00¢
20 3 4.3063 ~1.4042 1.2047 0.0711 1.579885 -0.201049 G.696524 0.537980 0.009000 0.00¢C
71 4 4.9806 ~1.7543 1.2034 -0.0629 1.538587 -0.311962 0.702015 0.549256¢ 0.0000Q0 0.00C
72 k] 4.9806 -2.203% 1.2034 0.0457 1.539587 ~0.173172 0.702015 0.549264 0.000000 0.80C
73 3 4.9808 -2.2596 1.2034 0.0592 1.530587 -0.155862 0.702015 0.549264 0.0489000 o.o0C
74 4 $.3418 ~2.2379 1.1%92 -0.0077 1.528397 -0.147844 0.704492 0.559906 o.200000 ¢.00C
s 3 $.3418 -2.2979 1.19%2 9.0058 1,526397 ~0.3130671 0.704491 C¢.559908 9.000000 o.00C
76 3 5.3418 -2.3580 1.1992 0.0153 1.526397 «0.113499 0. 704491 0.559906 0.000000 0.00C
77 4 5.7181 ~2.3279 1.201% -0.0477 %.534206  -0.190207 0.708802 0.3705%7 0.000000 0.00C
78 3 5.7181 -2.3923 1.201% ~0.0342 1.5314206  ~0.173172 0.7058802 0.570557 0.000000 0.p0C
9 3 5.7181 ~2.9081 1.2018 0.0742 1.514206 -0.036581 0.706802 0.5708%7 ¢.000000 6.00¢
80 < 6.5125 -1.9926 1.1993 -0.0681 1.472938  -0.476438 0.75096% a,591905 0.000000 0.00C
81 3 §.5125 -2.5802 1.1993 0.0482 1.472%29 -0.343861 0.7109¢9 6.591908 0.4604a000 Q.008
82 3 6.5128 -2.6534 1.1993 0.0815 1.472928  -0.32699%0 0.710969 0.591905 0.000000 ©.00¢
8 4 6.9342 ~2.5964 1.1940 -0.00%6 1.443855  -0.40230% 0.712870 0.602586 ©0.000000 o,00¢
8 3 6.9342 -2.5744 1.1948 0.9078 1.443655  -0.306062 0.712870 0.602586 0.500000 0,00¢
8% 3 6.9342 ~2.752% 1.1948 0.0212 1.443655 -0.369821 0.712870 0.802566 0,500000 a.00C
13 4 7.3710 -2.685% 1.1968 -0.0460 1.424381 -0.359473 0.714655 0.613277 0,0c00a00 0.00¢
87 3 7.3710 ~2.7688 1.1968 -0.0325 1.414381  -0.34356% 0.714656 0,613277 0.000000 a,o00t
&8 3 7.3710 ~2.9346 1.1968 -0.0056 1.414381 -0.311737 0.714656 0.613277 0.000000 0.00¢
(3] 4 7.5950 ~3.6451 1.1988 -0.0391 1.401449  -0.332594 . 0.715509 0.618612 ©¢.000000 0.00C
st 3 7.5950 -2.8160 1.1985 -0.0122 1.401449  -0.301060 0,715509 0.618612 ¢.0a0000 Q4.00¢C
b1 3 7.5950 ~3.9014 1.1985 0.0013 1.40144% -0.395291 0.715509 0.618612 0.0C0009 g.00C
92 4 8.0545 -2.8197 1.2037 ~-0.0456 1.378997  -0.374073 0.727243 0.629256 2.000000 g.o0cC
93 3 8.084% -4.9103 1.2037 -0.0521 1.378997  -0.2%8%59 0.717142 0.629256 0,004000 0.00¢
94 1 9.4317 -3.1748 1.2691 -0.2395 1.320821  -0.35835%9 0.731253 0.650389 0.000000 ¢.o0C
25 1 9.4217 =1.3749 1.2893 -0.2395 1.320821  -0.259559 0.721253 0.65838% 0.000000 0.00¢
86 1 11.9702 -3.6157 1.5661 -0.551% 1.223861  -0.258559 0.726074 0.701235 Q.afagoa ¢.00C
97 2 12.0439 3.3043 2.300 -2.0446 1.044178  -0.923013 0.730737 0.727222 @.060000 0.00¢C
98 1 8.3550 2.7619 5.5664 ~-3.3%43 0.490970  -0.92301) 0.740262 0.754019 0.000008 ¢.00C
99 3 9.355D 0.0137 5.5664 -1.5621 0.490870  -0.760406 0.740262 @.754019 0.000000 0.0aC
100 { 3.6408 3.9611 10,2514 -2.3098 ©.000000 ¢. 000000 0.771189 0.779633 0.0acoco 0.00C
pL>Y 3 3.6408 1.6627 10,2514 1.0645 0.000000 0.000000 2.771189 0.779623 Q.0goo00 0.00¢
102 1 1.8197 0.9388 8.9631 0.9188 0.000000 0.000000 0.815025 0.791321 0.0000¢00 0.00C
103 1 1.3494 0.5207 8.3MS q,p584 0.000000 o.paodoe 0.845684 0.796879 0.000000 6.00C
104 1 0.9706 0.0600 T.4514 0.7420 4.000000 0.000000 0.925472 0.807%994 0.000000 0.00C
105 3 1.470 ~0.7561 §.0735 3.6358 0.000000 0.000000 0.971979 0.014934 0.000000 0. 60C
106 1 2.205% -1.4007 3.1327 2.5120 ¢.000000 0.000000 1.020268 0.832512 0.000000 ¢.00C
107 2 2.1152 1.6577 2.9260 -1.7454 ©.000000 @.000000 1.04099%0 0.849489 0.000000 0.00¢
108 1 1.4437 -1.2483 12.5005 -4.0727 0.000000 0.¢0p000 1.347008 0.893195 0.000000 0.00¢
1909 k] 2.9656 -4.2942 11.4091 7.3810 0.060060 €.000000 1.371280 0.897007 0.000000 0.00C
110 1 8.1%7¢ -7.3438 5.7637 5.1844 0.000000 0.000008 1.385861 0.90584¢ 0.000000 ¢.00C
111 2 10.4721 ¢.1855 4.1508 0.6344 0,a08000 0.000040 1.390815 0.916026 0. 000000 0.40¢
112 1 16.1239 0.0000 2.9597 a.0000 0.0p0000 0.0a0300 1. 420000 1.006000 1.000000 o.qo¢
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32
33
34
35
36
37
38
39
40
11
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

+3
"
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LENGTH

0,170
0.47¢
1.180
1.480
1,970
2.502
5,050
6.500
6.875
6.875
7,125
7.125
7.500
7.800
8.200
8,500
8.700
8.900
9.100
9,400
10,200
11,410
12.010
12.31¢
12.510
12,510
12,810
13.210
13,810
13.810
13.890
13.890
13,890
13.%31
13,9131
13.931
14.011
14,011
14.011
14.091
14.0%1
14,091
14,252
14,252
14,252
14,332
14.332
14,332
14.412
14.412
14,412
14,573
14.573
14.573
14,6523
14.653
14,653
14,733
14.733
14,733
14.813

DL

0.170
0.300
0,710
0,300
0.4%0
0,532
2.548
1.450
0.375
0.000
0.250
0.000
0.375
0.300
0.400
0.300
0.200
0,200
0.200
0.300
0.800
1.210
0.600
0.300
0.200
0.000
0.400
0.300
0.600
0.000
0,080
0.000
0.000
0,040
0.000
0.000
0.080C
0.000
0.000
0,080
6.000
0.000
0.161
0,000
0,000
0.080
0.000
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0,080
0.000
0,000
0,080
0.000
0.000
0.080

STRENGTH

0.000000
~113580,00
0.000000
4398.14
0.000000
-5341.90
©,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.893718
0.000000
~1.421730
0.000000
0,.000000
0.000000
0.575929
0,000000
0.000000
0.000000
~2.327356
0.000000
0.000000
0.000000
2.991442
©.000000
-0.011250
0.000000
-0.011250
-0,022501
0.000000
~0.022501
=0.011250
0.000000
~0.011250
-0.011250
0.000000
~0.011250
-0,.090206
0,000000
~0.090206
-0.011250
0.000000
=-0.011250
-0.011250
0.000000
-0,011250
=0.0%0206
0.,000000
-0,090208
-0.011250
0.000000
-0.011250
~0.011250
0.000000
=0.011250
-0.090206
0.000000

ANGLE

0,000000
-0.000834
0.000000Q
0.0053860
0.000000
-0.003940
0.000000
-0,145517
0.000000
0.000000
~0.00097¢6
6.000000
0.000000
0.000000
¢.000Q00
¢.000000
0.000000
0.600000
0.000000
0.000000
0.000000
0.863938
0,000000
¢.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.04249%
¢.000000
0.009Q000
0.042485
¢.000000
0,000000
0.042495
0.0C0000
0.600Q00
-0.042495
0.000000
0.000000
-0.16997¢
0.00000D
0.000000
-0.042495
0.00Q000
0.000000
0,042495
0,000000
0.000000
0,169979%
¢.000000
0.000000
0.042495
0.000000
0.000000
-0.04249%
¢.000000
¢.000000

~-0.084289"
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62
63
64
65
66
87
68
69
70
71
72
73
74
15
76
17
78
79
80
a1
82
B3
84
85
B6
B7
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
1a9
110
111
112

»—-wr—»wHmr—-uwuwuuwuwvwwwnwu»uwhwuhuwauuau&puwbmunwwauw.&

14.894
14,894
14,894
14,974
14.974
14.974
15.054
15.054
15.05¢
15,215
15,215
15,215
15.295
15.295
15.295
15.375
15.375
15.375
15.536
15,536
15.536
15.616
15.616
15.616
15,696
15.696
15.696
15.737
15,737
15.737
15,817
15,817
16.042
16,042
16.417
16.717
17.317
17.317
18,527
18.527
19.227
18.527
20,077
20,317
20.857
21,157
22,797
23,097
23.547
23.847
25,724

0.080
0.000
0.000
0,080
0,000
Q0.000
0.080
0.000
0.000
0,161
0.000
0.000
0.080
Q0.000
0.000
0.080
¢.000
0.000
0.161
0.000
0.000
0.0BO
0.000
0,000
0,080
0.000
0.000
0.040
0.000
0.000
0.080
0.000
0,225
D.000
0,375
0.300
0.600
0.000
1.210
G.000
0,700
¢.300
0.550
0.300
0.480
0.300
1.640
0,300
0,450
0.300
1.878

0.000000
-0.0%0206
~-0,011250

0,000Q00
-0.011250
~0.011250

0.0060000
-0.011250
-0.09020¢6

0.000000
~0.090206
-0,011250

0.000000
-0.011250
-0.011250

0.000060
-0.011250
~0.090208

0.000000
-0.090206
-0.011250

0.000000
-0.011250
~0,011250

0.000000
~0,011250
-0.022501

0.000000
-0.022501
-0.011250

0.0¢0000
-0.011250

0.000000

0.000000

0.000000

1.921961

G, 000000
-~0.329158

0.000000
-0.329153

0.000000

0.000000

¢.000000
~1.547935

0.000000

4,747874

0.000000
-3.142776

0.000000

2,789410

0.000000

~0.D84989
0.0600000
0.000000
-0.04243%
0.000000
0,000000
0,042495
0.000000
0.000000
0.169979
0.000000
¢.000Q00
0.042495
0.000000
0.000000
~0.042495
0.000000
0,000000
-0.169973
0.000000
0.000000
-0.0424385
0.000000
0.000000
0.042495
0.000000
0.000000
0,042495
0.000000
0.000000
0.042495
0.000000
0.000000
0.000000
Q.000000
0.000000
0.000000
0.0000Q0
0.863938
0.000000
€¢.000000
¢.00000D
0.000000
0.000000
0.000000
0.000000
0,000000
0.000000
0,000000
0.000000
0.000000

L-9 pg. A32
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BETX
8.7800
8.7B33
8,1200
5.4322
5.1338
5.8047
6.1657
6. 7647
7.8957
B.2535
8,2535
B.5158
84,5158
8.9443
8.1939
5.9916
5.5729
5.9997
€,456)
6.9421
7.1758
6.4930
3.4105
1.3673
1,0128
1,0215
1.0215
1.27714
1.3647
1.345%
1,3459
1.3a58
1,3858
1.3a58
1.4096
1.409¢
1,40%¢
1.4643
1.,4645
1.4645
1.5296
1.529¢6
1.5296
1.6589
1,6889
1.668389
1.7838
1.7B38
1.7838
1,6849
1.8889
1.888%
2,1278
2,1270
2,128
2.2628
2,2629

ALFX
0.0000
~0.0194
2.1433
1.6547
~0.6186
-0.7506
0.0%08
-0.3259
-0.4436
~0.5056
-0.5056
~-0,5436
=0.5436
-0.€007
22,9965
2,50%3
-1.0301
=1.1040
~1.1780
-1.251%
0, 492%
0.3543
2,2269
1.178%
0,077
-0.1211
-0,1211
-0,5185
0.2492
-0.2178
-0.232%
-0.2646
-0.2802
-D.3114
=0.2797
-0.3114
-0.3273
-0.3574
~0.373%
-0.3904
«0.4191
~0.4363
~0,5743
~0.4083
-0.5647
-0,5757
~0.6031
~0,6231
-0.6432
-0.6643
-0.6856
-0.B560
-0.6180
~0,B8099
~0.8339
-0.8469
-0.B724

BETY
B.0000
8.0036
B.67TM

12.2810
12.3929
10.1408
8.7394
£.9227
6,490
£, 8066
6,8066
6.8679
6.3678
6.9943
8.0684
11.164)
11.6130
10.534¢
9.5113
B.5484
7.8108
7.5946
7.5618
7.6685
6.3708
4.8166
4,8168
2.4025
1.5661
1.2037
1.2037
1.1985
1.1985%
1.1985
1.1968
1.1968
1.1968
1.1548
1.1948
1.1948
1,193
1.1993
1,1993
1.2015
1.201%
1.201%
1.1992
1.199%2
1.1992
1,2034
1,2034
1.2034
1.2047
1,2047
1.2047
1.2018
1.2013

APPENDIX A.5.a
D17 Short optical functions and lattice elements

ALFY
0.0000
-0.0212
»2.2835
-2.7920
2.4349
2,1610
0.5457
0.1673
-0.0480
-0,1037
-0.1037
~0,1408
~0.1408
-0.1965%
-3,5350
-d,204]
2.7940
2,6314
2.4827
2.3321
v.1882
0,0821
-0,0491
~0.1286
4.1747
3,5962
31,5962
2,4391
0.551%
0.0521
0.0656
~0,0013
0.0121
0.0391
0.0056
0.0325
0.0480
=0.0212
-0,0078
0.0056
-0, 0615
-0.0481
0.0601
-0,0742
¢,0342
0.0477
~0.0193
-0.0058
0,0077
-0.0592
-0,0457
0.0629
-0.0711
0.0376
0.0512
-0.0156
=-0.0021

ox
0.000000
4.000000
0.000124
0.000708
0.0001983
~0.001511
~0.003044
~0.002884
0.102565
0,156972
0.156972
¢.193368
0.183368
0.248149
0.27536%
0.288747
0,325810
0,369288
¢.412765
0.456243
0.503471
0.579854
0.863339
1,135241
1.385967
3.634949
1.634949
2.13291%
2,280746
2,015645
2.0i5645
1.984571
1.984571
1,984571
1,970739
1.970739
1,970739
1.946485
1.946485
1.546485
1.922232
1.922232
1.922232
1.856938
1.456939
1.856938
1,815601
1,815601
1.815601
1.774265
1.774265
1.774265
1.708970
1,708970
1,708970
1.684717
1.684717

DEX
0.000000
0,000000
0,000823
0.000823

-0.004254
-0,004294
D,000063
0.000063
0.145108
0.145108
0.145108
0.146083
0,146083
0.146083
0,033445
0.033445
©.217387
0.217387
0.217387
0.217387
0.095479
£.095479
0.453170
0.453170
1.244914
1,244914
1.284914
1,244914
-0.408502
~0.408502
-0,385825
-0.38832a
~D.366001
-0.321347
-0.367843
-0.323500
~0,301329
-0.302897
~D.280999
~0,259100
-0.34512¢
-0.323500
-0,150103
~0.661396
-0.493889
-0.4729%8
~0.556816
-0.536330
-0.515964
-0.513850
-0.493889
~0.333839
-0,477660
-0.323500
«0.304274
«0.299952
-0.280999

(from the detuned I P to the matching point)

24
0.000000
0.003081
0,008653%
0.025697
0.034935
0.04%240
0.06321¢
©,127763
0.159441
0.166336
0,166836
0,171582
0.171582
0.178423
0.183833
0.192974
0.2031494
0.207000
0,212115
0,216871
0.223552
Q.242241
0.273187
0.317999
0,360380
0.391880
0,391880
0.448818
0.483945
0,556939
0,556939
0.5662395
0.566295
0.566295
0.570865
©.570865
-0,.570865
0.579758
0.579758
0.579758
0,588295
©.580295
0.588295
0.604142
0.604142
0.604142
0.611502
0.611502
0.611502
0,518462
0.618462
0.618462
0.631158
0,631158
0,.631158
0.636980
0.636980

Qv
0.000000
0.003382
0,009188
0.020143
0.023832
0,030991
0.040015
0,093132
0.127155
0.135953
0,135963
0.141784
0.141784
0.1503%9
0.156893
0.163603
0.167669
0.170547
0.173727
0.177257
0.183178
0,199737
0,220588
0.233142
0.239759%
0.245506
0,245506
0.264284
0.289%09
0.361888
0.3618%38
0.372532
0.372532
0.372532
0.377868
0.377B66
0.377866
0.388558
0.388554
0,.388558
0.399238
0.35%9238
0.,399238
0.420587
0.420587
0.420587
0.4312348
0.43123m
0.431238
0.441380
0.441880
©.441830
0.463164
0.453164
0.463164
0.473788
0.473788

L-9 pg. A33

dy
0.000000
0.000000
0.00000¢
0.000000
0.000000
0.000000
{¢.000000
0.000000
¢.,000000
0.000000
0.,002000
0,000000
0,000000
©.000000
0.000000
0.0206900
0.000000
0,000000
0.000000
0,000000
0.000000
¢,000000
©.000000
0.00000C
0.000000
0.000000
0.000000
0.o00000
8,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
0.00000¢
0.000000
0.000000
0.00¢000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
0,000000
0.000000
¢.0ngoon
0.000000
©.000000
0.000000
0.000000Q

dpy
8.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.coo0ca
0.000000
0,000000
0.000000
0.000000
0.00000D
0.000000
0,000000
0.000000
0.000000
0.000aap0
0.000000
0.000000
0.000000
0.000000
0,000000
©.000000
{.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
©.000000
0.000000
0.000000
0.000000
0.000000
0.000020
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.00000¢
0,000000
0.000000
0.000000



S?
58
59
60
61
62
63
64
65
66
67
65
69
20
7L
72
73
74
5
76
77
78
79
B0
8l
a2
LK}
B4
85
13
87
88
.1
50
s1
92
93
24
95
9%
37
L1}
99
.00
.01
.02
.03
04
05
.06
.07
.08
09
.10
11
a2
13
14
15
16
17
e
19
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2.2628
2.4078
2.4078
2.4078
2.5807
2.7264
2.7264
2,7264
2,9014
2.9014
2.9014
3,0884
3,0864
33,0864
3.4845
3.4846
3.4B46
3,6996
31,6996
3,6996
3.9246
31,9248
3.%246
4.4024
4,4024
4,4024
4.6574
4.6574
4.6574
4.9224
14,8224
q.9224
5.0587
5.0587
5.0587
5.,3387
5.3387
6.1774
6,177
7.7504
4.2213
7.4091
T.4491
6.4345
6.4345
6.1809
6,0657
5,8636
£.8667
10.4217
10.4486
0,4774
1.0854
4.9855
4.985%
5.0031
1.1243
0.507%
9.8373
9.8403
6.5619
5.6423
6,3547

MOMENTUM COMPACTION

D

ENERGY SPREAD
RADIAL EMITTANCE

-0.8978
=-0.9077
-0.9348
-1.1520
~0.9970
~0.8132
-1,05%2
-1.0898
~1.0830
-1.1216
-1.1543
~1.1493
-1.1841
-1.4625
-0.9941
=1.30B4
-1.3476
-1.3292
-1.3709
~1.4125
-1.389
-1.4333
~1.7873
~1.1605
-1.5576
-1.6072
~1.5677
«~1.6201
-1.6725
~1.6272
-1.6825
~1,7933
~1,5399
~1,7138
-1,770%
-1.7182
~1,7762
-1.9513
-1.9513
-2.2432

0.7330

0.6208
-1.3308

2.1456

0,4507

6.3946

0.3666

0.310%
-3,9331
~4.8984

4.8170
-0.3254
-1.8858
-4.4641
-4.4642

4.4159

1.8992

0.3429
-4.345%

4.5366

3.6593
-0.3979
-0.5519

0.19%0D-01
0,6943D-01
0.39170-03
0.1000D-05

1.2018
1.2054
1.2054
1,2054
1.2000
1,2054
1.2054
1,205¢
1.201a
1.2018
1.2018
1.2047
1.2047
1.2047
1,2034
1.2034
1.2034
1.19%2
1.1982
1.1992
1,2015
1,2015
1,2015
1,1993
1.1993
1.1993
1.1548
1.1948
1.1548
1,1%68
1.1968
1.19638
1.1985
1.1985
1.1985
1,2037
1,2037
1.2693
1.2693
1,5661
2.1B43
4.6668
4,6669
7.861%
7.8619
7.7742
7.7392
7.6869
6.2615
3.2783
2,3£78
3.5728
2,0803
1.0593
1.0595
1.0513
3,0151
31,4966
2.4063
3,337
6,36B7
7.8129
7.9739

0,0114
=0.0554
-0,0418

0.0669

0.0000
-0.0669

0.0418

0.0554
~0.0114

G,0021

0.0156
~0.0512
-0,0376

0.0711
~0,0629

0.0457

0.0592
-0,0077

0,0058

0.0193
~0.0427
-0,0342

0.0742
-0.0601

0.0481

0.0615
«~0,005%6

0.0078

0.0212
-0.0460
~0,032%
~0,0056
-0.0391
-0.0121

0,0013
-0.08656
~0.0621
-0,2395
-0.2395
-0.5519
-1.58B59
-2.5515
-1.3222
~1.9052

0.1657

0.1265

D.l089

0.0677

4.3714

3.086a8

0.2201
~0.7629

2.249

1.0411

1.0411
~=1.0091
-2,1883

0,7341
=-0.2430
-3.1384
-4,4336
~0.0592
~0.1%55

1.684717
1,660463
1.660463
1.660463
1.637134
1.59516%
1.59516%
1.595169
1,5538133
1.553933
1.533833
1,512496
1.512436
1.512496
1.447202
1.447202
1.447202
1.422949
1.42294%
1.42294%
1.398695
1.39863%
1.398695
1.333401
1.333401
1.333401
1,292064
1.292064
1.292064
1.25D0728
1.250728
1,250728
1,231765
1.231765
1.231765
1.197249
1,197249
1.105250
1,105250
0,951917
0,778270
0,335567
0,3355867
0,000000
0,000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

~(.26204%
-0,242181
-0,3235%00
-0.1737%
-0.407219
-, 637783
-0,493389
-0.475943
-0.553871
~0,336390
-0.518509
~0.510905
-0.4938B%
-0,357452
-0.45404¢
-0.323500
«0,307218
-0,257008
~0.280%39
-0.264990
-0.339236
-0.323500
-0.197329
~-0.614170
-0.493889
-0,478888
-0.550928
-0.5363%0
~0.521854
-0,5D7960
-0.493885
-0.465747
-0,479103
-0.451388
~0.437530
-0,422356
-0.400837
«0.408887
~0.408887
-0.408887
-0,737839
-0.737839
-0,649448
0.000000
0.000000
0.000000
0.000000
0.000000
0.060000
©¢.000000
0.000000
©.000000
0.000000
0.0600000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
0.000800

0.636980
0.642452
0.642452
0,642452
0,647572
0,652383
0.652383
0.652383
0.656924
0.656924
0.656924
0.661193
0.681193
0.661193
0.66B349
0.668949
0.66B949
0.672507
0.672507
0,672507
O.E75858
0.675858
0.675858
0.681977
0.691977
0.681977
0.684738
0,6847598
0,684798
0.687465
0.£87465
0.6B7468
0.6B8745
0.688745
G.688745%
0.691202
0.691202
0.697440
0.697440
0.706069
0.711540
0.724188
0.,724189
0.745215
0.745215
0.75278%
0.756688
0.764697
@,772460
0.779977
0.784348
1.08184¢
1,123714
1.166240
1.166240
1.175007
1,216698
1.284930
1.553043
1.557680
1.565606
1.573713
1.593700

0,473788
0.484410
0.484410
0.484410
0.495040
0.505670
0,505670
©.505670
0.516292
0.316292
0.516292
0.526917
0.526317
0,526917
0.548201
0.548201
0.548201
0.558843
0.5586843
0.55BB43
0.569493
0.569493
0,569493
0,590842
0.590842
0.550842
0.501522
0,801522
0.501522
0.612214
0,612214
0.612214
0.617548
0.617548
0.617548
0.6281392
0,628192
0.657325
0,657325
0.700172
0.7265%97
0.756685
0.756685
0.782814
0,782814
0.788923
0.792001
0.798193
0.804856
0.818926
0.936854
0.975098
0.988849
1.044059
1,044059
3.094053
1.150150
1.164205
1.302920
1.32057¢
1.334401
1.340954
1.356100
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0.006000
0,000000
Q,000000
0.000000
.003000
0.00000Q
0.000000
©.000000
0.000000
0.000000
0.000000
0,000000
9.000000
9.000000
D.000000
0.000000
0.,000000
0.060000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,000000
©.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.,000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
©.000000
£.000000
6.000000
©.009000
0.008000
0.000000
0,000000
0.000000
0.000000
0.000000
0,006000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000008

0.070000
¢.000000
0,002000
0.002000
0.00%000
0.000000
0.083000
©,000000
0,000000
0.000000
0,000000
0,000000
0.000000
0.000000
0,000000
0.000000
0.00000¢Q
0.000000
0,00000¢C
0.000000
@.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
¢.000000
0.000500
0.0%0000
0.000000
0.000000
0,000000
0.000000
©0.000000
€.000000
0.000000
0.00000¢
@.000009
0,000000
¢.000000
C.000000
©,300000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.,000000
0.000000
0.000000
0.000000
0.600000
0.000000
2.060000
0,000000
0.000060
¢.000000
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L

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
a3
34
35
36
37
38
a9
40
41

42
43
44
45
46
47
48
19
50
51
52
53
54
S5
56
57
S8
59
60
61
62
63

TY
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LENGTH

0.170
0.470
1,180
1.480
1.970
2,502
5.050
6.500
6.875
6.875
7.12S
7.125
7.500
7,800
8.200
8.500
8,700
8,900
9,100
9.400
10,200
11.19%0
11.790
12,090
12.290
12.290
12.690
12.390
13.590
13.590
13.670
13.670
13.670
13.711
13.711
13,711
13.791
13.791
13.791
13.871
13.871
13.871
14,032
14.032
14,032
14,112
14.112
14.112
11.192
14.192
14,192
14.353
14,353
14,353
14.433
14.433
14.433
14,513
14,513
14,513
14.593
14,674
14.674

DL

0.170
0.300
0.710
0.300
0.430
0.532
2,548
1.450
0,375
0,000
0.250
0.000
0.375
0.300
0.400
0.300
0.200
0.200
0.200
0.300
0.800
0.99%0
0.600
0.300
0.200
0.000
0.400
0.300
0.600
0,000
0.080
0.000
0,000
0.040
0.000
0.000
0.080
¢,000
0.000
0.080
0.000
0.000
0.161
0.000
0,000
0.080
0.000
0.000
¢.080
0,000
0,000
0.161
0.004Q
0,000
0.080
0,000
0.000
0.080
0.000
0.000
0.0BO
0.080
0.000

STRENGTH

0.000000
=-113580.00
¢.000000
4398.14
0.000000
-5341.30
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.419076
0.000000
=-2,025607
0.000000
0.000000
0.000000
0.B8414B3
0,000000
©.000000
0.000000
-2.126848
0,000000
0.000000
0.000000
2,462288
0,000000
-0.011250
0.000000
~0,011250
-0.022501
0.000000
~0,022501
-0.011250
0.000000
-0.021250
-~0.0112%0
0.000000
-0.011250
-0.090206
0,000000
-0.090206
-0.011250
0.000000
-0.011250
~0.011250
0.000000
=0.011250
-0.090206
0.000000
-0.090206
=-0.011250
0.000000
-0.011250
-0.011250
0.000000
=-0.011250
~0,090206
0.000000
0.000000
-0.090206

ANGLE

0.000000
0.000834
0.000000
-0,005360
0.000000
0.003%410
0.000000
0.145517
0.000000
0,000000
0.000976
0,000000
©0.000000
0,000000
¢.000000
0.000000
0.000000
0,000000
©.000000
0.000000
0.000000
0.706858
¢.000060
0.000000
0.000000
0.000000
0.000000
¢.000000
0.000000
0.000000
0.042435
0.000000
0.000000
0.042435
0,000000
0.000000
0.042495
0.000000
¢.000000
-0,042495
0.,000000
0.0600000
-0.169979
0.000000
0.000000
-0.042495
0.000000
0.000000
0.042495
0.000000
¢.000000
0.16997%
0.000000
0.000000
0.042495%
0.000000
0.000000
~0.042495
0.000000
0.000000
-0.08B4989
-0.0B4989
0.000000
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64
€5
66
67
68
69
10
n
72
13
74
75
76

78
79
a0
a1
82
83
84
85
86
87
BB
B89
S0
91
92
93
94
25
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117

119
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14.674
14,754
14,754
14.754
14.834
14.834
14.834
14.995
14.995
14,995
15.075
15.075
15.075
15,155
15.155
15.155
15,216
15.316
15.316
15.396
15.396
15.3%6
15,476
15.476
15.476
15,517
15.517
15,517
15.597
15.597
15.822
15.822
16.197
16.497
17.097
17.097
18.087
18.087
18.2387
18.537
18.837
18,137
19.537
19,837
22.057
22,357
22,971
22.971
23.271
23.885
24,185
26.40%
26.705
27.105
27,405
28,155

0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0.080
0.000
0,000
0.080
0.000
£.000
0.161
0,000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.040
0.000
0.000
0.080
0.000
0,225
0.000
0.375
0.300
0.600
0.000
0.990
0.000
0.300
0.150
0.300
0.300
0.400
0,300
2.220
0.300
0.614
0,000
0.300
0,614
0.300
2.220
0.300
0,400
0,300
0.750

-0.011250
0.000000
~0.011250
-0,011250
0.000000
-~0.011250
-0.090206
¢.000000
-0.090206
-0.011250
0.000000
-0.011250
-0,011250
0.000000
~0.011250
-0.0%0206
0.000000
~0.090206
-0.011250
0.000000
-0.011250
-0.011250
0.000000
-0.011250
~0,022501
0.000000
~0.022501
-0.011250
0,000000
~0.011250
0,000000
0.000000
0.000000
1.255543
0.000000
-0.263408
0.0000007
-0.263408
¢.00C000
G.000000
0.000000
~2.161424
0.000000
3.040907
0.000000
=-3.094740
0.000000
$.000000
5,706189
0.00000C0
-3.073233
0.000000
3,.016689
0.000000
-2.161704
0.000000

0.0000G0

-0.042495

0.000000
0.000000
0.042495
0.000000
0.000000
0.16997¢%
0.000000
0.000000
0.042495
0.000000
0.000000

-0.042495

0.000000
0.000000

-0.169979

0.000000
0.000000

-0.0424%5

¢.000000
0,000000
0.042495
0.000000
0.000000
0.042495
0.00Q0600
0,000000
0.042495
0.000000
0.000000
0.000000
0.060000
0.000000
0.000000
0.0G0000C
0.706858
0.0000C0
0.000000
0.000000
¢.000Q00
0.000000
0.000000
0.006600
0.000000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.H00000
0.00G000
¢.000¢00
0.000000
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BETX
8.7800
38,7813
8.1200
5.4322
5.1338
5.8047
6.1657
6.7647
7.8957
8,2535
8.2535
B.5158
8.5158
B.9449
B.%5992
7.2955
7.2095
7.9634
8.6557
9.3864

10,0374
10.5167
5.0295
1.6408
0.9613
¢.8122
0.8122
0.8288
0.89695
1.1134
1.1134
1.2102
1.2102
1.2102
1.2843
1.2643
1.2643
1.3838
1.343B
1.3838
1.31853
1.5185
1.518%
1.3316
1.8316
1,.8316
2.0116
2.0116
2.0116
2.2066
2,2066
2.2066
2.6401
2.€6401
2,6401
2.380%
2.B40S
2.BAOS
3.1360
3.1360
3.1360
3.4301
33,6898
3.6498
J.6898

ALFR
¢, 0000
-0.,0194
2.1433
1.6%47
~0.6186
~D.7506
0.0908
-0.3259
-0,4486
=0,5056
-0,5056
=0.5436
~D.5436
-0.6007
1.9219
1,5375
~1,5864
~1.6826
-1.778%
~1,8751
-0,2571
-0.3421
3.6883
1.9461
0,5032
0.2425
0,2425
-0,2790
0.31485
-0.5560
-0,5685
-0,6367
~-0.6503
«0.6775
-0.6690
~0.6375
-0.71%7
-0.7763
-0.7918
-0.8074
-0.98891
-0.8062
-1.0231
-0,9068
-1.0740
~1.0946
~1.1457
~1.1683
~1.1910
-1,2379
-1.2627
-1,4617
~1,2124
-1.450%
-1.4802
-1.5123%
-1,5449
-1,57171
-1,6039
~1.63582
-1,9221
-1.73m
~1.4942
-1.8271
-1.8686

BETY
4,0000
B,0038
8.6774

12.2B10
12,3929
10,1408
8.7394
6.9227
6.7498
€.8066
6,.8066
6.8678
6.2678
6,9943
7.7102
9.6390
9.9385
9.307%
B. 7056
B.1326
7.7278
7,848)
8.3453
8.7324
7.2262
5.3609
5,3609
2,5028
1.5661
1.2037
1.2037
1,1385
1.1985
1.15a%
1.1968
1.1968
1.1968
1.1948
1.1948
1.1348
1,199
1.1993
1,1993
1,201%
1.2015
1.2015
1.1992
1,1992
1.1992
1.2034
1.2034
1.2034
1,2047
1,2047
1.2047
1,2019
1.2018
1.2018
1.2054
1,2054
1.2054
1.2000
3.2054
1,2054
1.2054

APPENDIX A.5.b
D17 Long optical functions and lattice elements

ALFY
0.0000
-0.0212
-2.2835
-2.7920
2.4349
2,1610
0,547
0.1673
~0,0480
~0,1037
-0,1037
~0.1408
~0,1408
-0.1965
-2,2534
-2,5687
1.6136
1.5411
1.4686
1,3961
-0.0235
«0,1271
-0.2837
-0.3614
5,0267
4.2997
14,2997
2.8456
0.5518
0.0521
0.0656
-0.0013
0.0121
0.0391
0.0056
0.0328
0.0460
-0.0212
-6,0078
0.D036E
-0.0815
-0,0481
0,0602
-0.0742
0.0342
0.0477
~0,0193
-0,0058
0.0077
~0.0592
~0,0457
0.0629
-0.0711
0.0376
0.0512
-0.0156
~0.0021
0,0134
~0,055¢
-0,0418
0.0669
0.0000
-0,0669
0.0418
0.0554

DX
0.000000
0.000300

-0.000124
«0.000708
-0.000193
0,001911
0.003044
0.002884
«D.102565
-D.156972
-0.156972
~0.193368
~0.193368
-0,248149
-0,281416
-0,311317
-0,354309
«0,397321
-0,440333
-0.423345
-0.534835
-0.636209
-0.057169
0.556946
0.934151
1.241228
1.241228
1.855303
2.051271
1.896366
1.896366
1.877355
1.877335%
1.877355
1.869554
1,869554
1.869554
1.857364
1.857364
1.857364
1.845173
1.845173
1.845173
1.803896
1.8038%6
1.803896
1.774622
1.774622
1,774622
1.745348
1.745348
1.745348
1.704071
1.704071
1.704071
1.691380
1.651880
1.691880
1.679689
1.679689
1.679689
1.668482
1.638412
1.638412
1,638412

OPX
0,000000
©,000000

-0.000823
-0,000823
0.004294
0.004294
~0.000063
-0.000063
~0.145108
~0.145108
-0,145108
~0.146083
-0.146083
-0.146083
-0.0674603
~0,074603
-0.215060
«0.215060
=0.215060
~D,215060
-0.126718
~0.126718
1.023525
1.023525
1.5351B6
1.535186
1.535186
1.535186
-0.256174
-0,258174
-0.236840
-0.236794
~0,215673
-0.173432
-0.215238
-0.173172
-0.152139
-0.151567
~0.130671
-0.109775
~0,193531
-0.173172
«0.006726
-0.506284
=0.34356]
~0.323267
-0.40602%
-0,386062
-0.366097
~0.363197
~0.343561
-0.196120
~0,326890
-0.173172
-0.154001
-0.149705
-0,130671
«0.111637
-0,1920639
-0,173172
-0,021654
“0.257434
~0.491356
~0,343561
—0,325129

(from the detuned 1P to the matching point)

ox
0.000000
0.003083
0.008659
0.025697
0.034935
0,049240
0.063216
0.127763
0,159441
0.166836
0.,166836
0.171582
0.171562
0.178423
0.18379%
0.191836
0.198517
0.202689
0.206524
0.210055
0,2149323
©.227338
0.250728
0.284133
0.323805
0.360143
0.360143
0.441302
0.496204
0.600575
0.600575
0.611585
0.61158%
0.611585
0.616748
0,616748
0.616748
0.626405
0.62640%
0,626409
0.635224
0.635224
0.63522¢
0.650494
0.650494
0.650494
0.657143
0.657149
0.657148
0.663213
0.663213
0,663213
0.673755
0.673755
0.87375%
0.678337
0.678387
0.678387
0.682636
0.682636
0.682636
0.686527
0.630114
0,690114
0.690114

QY
0.000000
0.0032382
0.009188
0.020143
0.023932
0.030851
©.040015
0.093132
0,127155
0,135963
0.135363
0.141784
0.141784
0.150399
0.156990
0,164378
0.1862153
0.172483
0.176000Q
0.179783
0.185859%
0.202237
0,226122
0.237318
0.243122
0.248237
0.248237
0,265652
0.290872
0,.362952
0.362952
0.373595
0,373595
0,373545
0.378930
C,378930
0.373930
0.3B9621
0.3898621
D.3B962)
0,400302
0.400302
©.400302
0.421651
0,.421651
0.421651
0.432301
0.432301
0.432301
0.442943
0.442943
0.442943
0.464227
0.464227
0.464227
0.474852
0,474852
0.474852
0.485474
0.485474
0.485474
0.496104
0.506724
0.506734
J.506734

L-9 pg. A37

ay
0.00000¢
C.000000
¢.pon000
o.oopoon
0,000000
¢.000000
0.000000
©0.000000
0.000000
0.000000
0,000000
0.000000
0.0c0000
0.000000
0.000000
0.000000
@.000000
0.000000
0.000000
C.000000
0,000000
0.000000
0.000000
0,000000
0.000Q00Q
0.000000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0,000000
©.000040
0,000000
0.000000
0.000000
0.400000
0,000000
©.000000
0,000000
0,000000
0,000000
0,000000
0.000000
0.000000
0.000000
0,000000
0.000000
0.,000000
0.000000
0,000000
0.000000Q
0.000000
0.000000¢
0.000000
0.000000
0.000000C
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000

dpy
0,000000
0.000000
0.040000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.600000
0.000000
0.000000
0.000000
0.000000
0.000000
¢.000000
0.000000
0,000000
0.006000
0.,000000
0.000000
©,000000
0.000000
0.000000
8.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
6.000000
0.000090
0.000000
0,000000
0.000009
0,00000D
0.000000
0,000030
0.000000
0.000000
0,000000
0.000000
0.000000
0. 000000
0.000000
0.,000000
0.000000
©.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
6,000000
0.000000
0,0Q0000
0,000000
0.000000
0,000000
0.00C060
0.000000



65
66
a7
68
69
70
7
72
73
"M
75
76
7
78
79
1]
Bl
82
83
B4
8S
BE
87
as
B
L1
91
92
93
94
95
96
97
98
99
160
101
102
103
104
108
106
107
108
109
110
111
112
113
114
1s
116
117
118
119
120
121

4
3
3
4
3
Kl
4
3
3
4
3
3
4
3
3
4
a
3
4
3
3
4
3
3
4
k]
3
4
k]
1
1
1
2
1
a
4
3
1
1
1
3
1
2
1
3
1
2
1
1
2
1
3
1
2
1
3
1

3.9905
J.9905
3.49905
4.3065
4.3065
4.3065
4.9806
4.9806
4.9806
5.3418
$.3418
5.3418
5.7181
5.7181
5.7181
6.5125
6.5125
6,5125
6.9342
6,9342
6.9342
7.3110
7.3710
7,3710
7.5930
7.5950
7.5%50
8.0545
B.0545
9.4237
9.4237
11.9702
12.0439
8.3550
B.A550
3.6408
33,6408
1,8197
1.349%4
0.5706
1.1666
2.185%
2.1201
1.3653
2,7316
7.5173
9.5877
83,6989
B.6338
6.7210
2.4723
1.2440
2.2515
2.2666
1.1354
0.8958
3.5444

-1.B76S
«1.9214
-1,9663
»1,9673
~2,0157
-2.4042
-1.7543
«2.2036
~2,2596
~2,2378
~2.2979
-2,3580
-2.327%
-2,3923
~2,9081
-1.9926
~2.5801
-2.6534
~2,5964
~2,6744
-2.752%
-2,6859
-2.7688
-2,9346
-2.6451
-2,B160
-2.5014
-2.0197
-2.9103
-31,1748
-3.1748
«3,6157

1.3842

2.7639

0.0137

2.9611

1.6627

0,.9389

0.6287

0.0600
-0.7426
-1.3809

1.5688
~1.1086
-3,9424
~6,6478

0.3463

0,1270
-0.0923

5.932%

3,5091

0.9620
-1.5763

1,5332

0.8236

0.0109
-1,7197

KOMENTUM COMPACTION =-C.8055D-02

D

ENERGY SPREAD
RADIAL £MITTANCE

«+0,1024D+00
= 0,4063D-03
= 0,1000D-05

1.2018
1,2018
1,201e
1,2047
1.2047
1.2047
1.2034
1,2034
1.203¢
1.18%2
1.1992
1.1992
1.2015
1,2015
1.201%
1.1993
1.1953
11,1983
1.1948
1.1948
1.1948
1.1968
31,1968
1.19868
1.1985
1.1985
1,1985
1.2037
1.2037
1,2693
1.2693
1.56861
2.3031
5.5664
5.5664
10.2514
10.2514
8.8631
46,3305
T 4524
6.095%
3,1892
2.9947
12.4210
11,2896
5.6306
4,0201
2.8461
4,1502
5.7781
11,4285
12,5375
33,0296
3.22%
6.1634
7.5311
10,3314

-0,0114
0,0021
0.0156

-0,0512

-0,0376
06,0711

~0,0629
0.0457
0.0592

=-0.0077
0.0058
0.0193
~0,0477

-0.0342
0.0742

~{1.0601
60,0481
0.061%

-0,0056
0.0078
0.0212

-0.04860

~0.0325

-0.0056

-0,0351

-0.,0121
0.0013

~0.0656

~0,0521

-0,2395

-0.2395

~0,5519

-2.0446

=3.3943

-1.5621

-2.3098
1,0645
0,5189
0.8564
0.7420
33,5699
2,4877

-1.755%9

-3.9918
7.3986
5.1769
0,64286

-0.0173

-0.6772

-5.1902

-7,3661
4,0224
31.7752

-2,5153

-3,6057

-0.7452

~1.0653

1.609138
1,609138
1.608133
1,579885
1.579B65
1.579865%
1.5385987
1.538587
1.538587
1.52639%
1,5263%7
1.526297
1.514206
1.514206
1.514206
1.472928
1.472928
1.472928
1,.443655
1,443635
1.443655
1,414301
1.4143381
1,.414381
1.40144%
1.401449
1.401449
1.378997
1,376997
1,320821
1.320821
1.223861
1.044178
0.490970
0,4%0970
0.,000000
D,000000
0.006000
0.000C00
0.000000
1.400000
0,000C00
0.000000
0.000000
0.000000
0.000000
0,000080
0,000000
£.000000
0.000000
0.0000D0
¢.000000
0.000000
0.000000
0.000000
0,000000
0.000000

~0.404165
-0,386062
-0.367959
~0.36133%
-0.343561
~0,201048
-0,311962
=-0.173172
-0.155863
-0.347844
=0.130671
-0.113499
-0.190207
-0.173172
-0.036531
~0.476428
~0.343361
-0,326950
-0.402304
~0.386062
-0,369821
~0,35%473
-0.343561
=0,311737
-0.332594
-0.301060
-0.285292
-0.274073
-0,25855%
-0,258559
-0.258559
~0,258559
-0.922033
-0,922013
-0,760406
0.000000
¢.000600
0.000000
0.000000
0,000000
0.000000
0,000000
0,000000
0,600000
0,000000
0,000000
0,000000
0,004000
0.000000
0,000000
©,000000
0.000000Q
0.000000
0.000000
0.000000
0.000000
0.000000

0.693443
0.693442
0.693443
0.696524
0.696524
0,696524
0.702015
0.702018
0.702015
0.704491
0.704491
0,704491
0,706802
0.706802
0.706802
0.710969
0.71096%
0.710869
0.712870
0,712870
0,712870
0.714656
0.71465€
0.714656
0.715509
£.715509
0.715509
0.717142
0,717142
0.721252
0.721253
G,726874
0.730737
0,740262
D.740262
0,.771189
0.771199
0.815025
0.B45684
0.925472
0.5972027
1.020618
1.041355
1,334227
1,3601860
1.375933
1.381321
1.414277
1.449034
1.455048
1.472653
1,501328
1,783269
1.803025
1,851388
1.900593
2.068500

0.517355
0.517355
0,517355
0.527980
0.527980
0.527980
0,549264
0.549264
0.549264
0,559906
0.559906
0,559906
0.570557
0.570557
0.570557
0,591%905
0,.591503
0.591905
0.602586
0,602586
0,.602386
0.613277
0.613277
0,.613277
0.618612
0.618612
0,6189612
0.629256
0,629256
0.658389
0.658389
0,70123%
0.727222
0.7540%9
0.754013
0,779623
0.779623
0.791321
0,7966879
0.807998
0.B14925
¢.832289
0.8488€0
0.892190
C.896034
0.905022
0.915499
1,009156
1.101129%
1.111304
1.120122
1.123%27
1.166795
1.183175
1.200343
1,207186
1,235300

L-9

0,000000
0.000000
©.,000000
0.000000
0.000000
©.000000
0,000000
0,000000
0.000000
0.000000
0.000000
0,000000
0.,000000
0.000000
0.0C0000
0.000000
b.000000
0,000000
0,000000
0,000000
0.000000
0.000000
0.000000
0,000000
0,00000¢
0.0000co
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.00000¢
0.000000
0.000000
0.008000
0.000000
0.000000
0.000000
0.000000
0,000000
0.000000
0.000000
0.000000
0.000000
0.000G0C
0,000000
©,000000
0.000000
0.00000¢
0.000000
0.000000
0.000000
0.000000
0.000000
0,006000
5,000000

pg. A38

0.000000
0.0000¢0
0.000000
0.000000
0.000000
0.000080
6,00000¢
0,000000
0.000000
0.00000¢
0.000000
0.630000
0.000000
0.000000
0.000000
0,00000¢
0.000000
0,000000
D.0D000C
0.000000
0.006000
0.000000
0.000000
0.000000
a.000000
0.000000
0.000000
©.000000
0.000000
0.D00¢0000
0.000900
©.000000
0.090000
0,000000
0.200000
1.,000000
0.090000
¢,000000
0.000600
0.000000
0.000000
0.000000
0.000000
0.00000¢
0,000000
¢.0000¢0
0,000000
©0.000000
0.000C00
0.00000C
0,000000
.000000
©,000000
0.0¢0000
0.000000
0.0000¢0
0.000000
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LENGTH

0.170
0.470
1,180
1.480
1.970
2.502
$.050
6.500
6.875
6.875
7.125
7.125
7.500
?7.800
8.200
8.500
8.700
8,900
9.100
9.400
10.200
11.410
12,010
12.310
12.510
12.510
12.910
13,210
13.810
13.210
13.890
13.890
13.890
13.931
13.931
13.931
14,011
14,011
14.011
14,091
14.09)
14,091
14,252
14.252
14.252
14.332
14.332
14.332
14,412
14,412
14.412
14,573
14,573
14,573
14,653
14,653
14.653
14,733
14,733
14.733
14.813
14.894

DL

0.170
0.300
0,710
0,300
0.4%0
0.532
2.548
1.450
0,375
0.000
0.250
0.000
0.375
0.300
0.400
0.300
0.200
0,200
0.200
0.300
0.B0OO
1.210
0.600
0.300
0.200
0.000
0.400
0.300
0.600
0.000Q
0,080
0,000
0.000
0,040
0.000
0.000
0,.0B0
0.000
0,000
0.080
0.000
0.000
0.161
0,000
0.000
0.080
0.000
0.000
0.080
0,000
0.000
0,161
0.000
0.000
0.080
0.000
0.000
0.0B80
0.000
0.000
0.080
0.080

STRENGTH

6.000000
-11358.00
0,000000
439%6.14
0.000000
-5341.90
0.000000
0.000600
¢.000000
¢,000000
0.000000
0.000000
0.000000
0.893718
0.000000
-1,421730
0.000000
0.000000
0.000000
0.375929
0,000000
0.000000
0.0060000
-2.327356
0,000000
0.000000
0.0000600
2.951442
0,000000
-0.011250
0.000000
-0,011250
~0.022501
0.000000
-0.022501
-0.011250
0.000000
-0,011250
-0.011250
0.000000
-0,011250
-0.050206
0,000000
-0.090206
-0.011250
0.000000
-0,011250
-0.011250
0.0006000
~0.011250
-0,0902086
0.000000
-0.090206
=-0.011250
0.000000
-0.011250
-0.011250
0,000000
-0,011250
=0.090206
0.000000
0.000000

ANGLE

0.000000
-0.000834
0.000000
0.005360
0.000000
-0.003%40
0.0G00000
~0,145517
0.000000
0,000000
-0.000376
0.000000
0.000000
0.000000
0.000000
0.000000
0.0000Q0
0.0006000
©.000000
0.000000
0.000000
0.863938
0.000000
0.000000
0.,000000
0.000000
0.000000
0.0000Q0
0.006000
©0.000000
0.042495
0.000000
0.000000
0.042495%
0.000000
0.000000
0.04249%
0,000000
¢.000000
~0,04249%
0.000000
0,000000
-0.169979
0.000000
0.000000
-0.042495
0.000000
0,000000
0.042485
G.000000
0.000000
0.16997¢9
0.000000
0,000000
0.042495
0,000000
0.000000
-0.042495
0.000000
0.000000
-0.084989
-0.084989

L-9 pg. A39



63
64
65
66
67
68
69
70
71
72

74
75
76
77
78
79
80
81
82z
a3
84
85
B&
87
88
89
90
91
92
93
94
95
9¢
97
98
35
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
1135
116
117
118
139
120
121

»-au»—-m»-nul—-mwr—-qur—-wb-'uwwr-'u.hmpnpuHunuupwunuwhw@puunwu.:.uu.nuu.n.wu.n-mu

14.894
14.894
14.974
14.974
14,974
15.054
15,054
15.054
15.215
15,215
15.215
15.295
15,295
15.295
15.375
15.375
15.375
15.3536
15,536
15,536
15.616
15.616
15.616
15.696
15.696
15.696
15.737
15.737
15.737
15.817
15.817
16.042
16.042
16.417
16,717
17.317
17.317
18,527
18.527
19,227
19.527
20.077?
20.377
20.857
21.157
22.797
23,097
23.547
23,847
25.724
27.602
27.902
28.352
28.652
30.292
30.592
31.072
31.372
32,922

0.000
0.000
0.080
0.000Q
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0.080
0.Go0
0.000
0.080
0.000
0.000
0.161
0.000
0.000
0.080
0.000
0.000
0.080
0.000
0.000
0.040
0.000
0.000
¢.080
0.000
0.225
0.000
0.375
0.300
0.8600
0.000
1.210
0.000
¢.700
0.300
0.550
0.300
0.480
0.300
1.640
0.300
0.450
0.300
1.878
1.878
0.300
0,450
0.300
1.640
0.300
0.480
0.300
1.550

-0.090206
=0.011250
0.000G00
=0.011250
-0,011250
0.000000
-0.011250
~0.090206
0,000000
-0.030206
-0.011250
0.000000
—0.011250
~0.011250
0.000060
-0.011250
-0.090206
0, 000000
=-0.090206
-0.011250
0.000000
~0.011250
~0.011250
0.000000
=0.011250
-0.022501
0.000000
-0.022501
-0.011250
0.000000
-0.011250
0.000000
0.000000
0.000000
1,921961
0.000000
-0,.329158
0.000000
~0.329158
0.000000
0.000000
0.000000
-1.509819
©¢.000000
4.605712
¢, 000000
~3.158955
0.000000
2.847356
0.000000
0.000000
2,754333
0.000000
-3.129230
0.000000
4,608712
0.0600000
=-1.509819
0.000000

0.0000060
0.000000
~0.042495
0.000000
0.000000
0.0424595
0.000000
0.000000
0.163979
0.000000
0.000000
0.042495
0.000000
0.000000
-0.042495
0,000000
0.600000
-0.163373
0.000000
0.000000
-0.042495
0.000000
0.0060000
0.042495
0.000000
0.000000Q
0.042495
0.000000
0.000000
0.042495
0.000000
0.660000
0.000000
0.000000
0.000000
G¢.000000
0.000000
0,.863938
0.000000
¢.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.600000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

L-9 pg. A40



APPENDIX B.1

D13 Dynamic aperture without errors
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D13 Horizontal tune with amplitude
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D13 Vertical tune with amplitude
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APPENDIX B.2
D14 Dynamic aperture without errors

L-9

— —T e e ¢ —
20 ’ll *« 4 & 1 L T ] ] E )
- a & & B B W 4 & 8 b - -
ol - & & ¥ & 4 & 4 X = B % B
15 1
- CYE I T D I IR B B B N N -4
- A OB & K ¥ & B R & % N = & » -
10 b B R DL N T T I T T R R I -
oL SN P I I 2 T BN B DR RN B BN B [ B
A T T I T T T T N A I -
S ™
r "N DR . I U TR T T T B R R B N & -
L% % % % % % &% & € % # & &% & » 3 & » LR
» s W @ L 2N B B L I B B LI ] ﬁ
ofpsemegeeesya ey
-z0 -10 0 10 10
DP/Pu -0.0109
T T vy T T T T T T T T Y T
30-1 - * * L I T R l « 8 % l » -L
re % % % % & B W S 4 W Wk ® NN -
FE B " R R 3 & A & W & R BB R A e “
15;—.. —
-4 B R % % K & & 8 8 N 8 % 8 A N ¥ 1
L 4
o J B T N N N B B N N N BT RN B NN BN BN -
10 @ & & & & F S A H 52 4 @ B b F » vt
FE # & & & + & & ¥ % & & & ¥ & » + B -
-8 # & * & # # $ & & & & ¥ ¥ B B B & -1
5P -
S R T T R S T I R N e
FE ¥ & & B 2 & » & ¢ ¢ % & & = X 4 4
[»] ® & * x ® *« 8 2 T e % a @ T . *
[} L 4 1 1 " i J. 1 3 d 1 J. L
-20 -10 10 20
DR/ Pa 0.0000
T T —tm——r —t
3O'J‘ ’ll * & W l * * I -L~
r [ I N B B RN N B RN ) -
~ & B & B H " K= -
18 .
r % # 4 4 X X X X * B W -
o - N N -
i10p— » » » [ ] - L] » - L ] L ] " * —
o w B & B B 45 % 4 & B » = B -
ul  # % 4 & # 4 = ¥ B & -
51— -
of & ¥ B 0 8 B & B % B A @ -1
- " " O & A # % A 0 B = & @ -
0 - » “ % 0w x & % »
N B B B T
~20 -10 10 20
DP/Pa c.010¢0

pg. A44



L-9 pg. A45

D14 Horizontal tune with amplitude

0.30

AQy

o

"

w
]111’

a
»
o

e
-
o

<
o
«»

Jlll‘!l_l_L_Llll,\rl‘l)jilllIll

a
o
'—T'r|lI(lYTIr||lirlIX'|lll

o
o
a

—
4
-—
—

AQg

M
lAllll\lllllll!lllllll!lillll

©

Y

w
||illrslllllrlixllli'T—ﬁ‘lTﬁl"lﬁ—

o
o
o
y
-

—

Aly

N PP

'('I'IIIIYIIII!I'IE‘YIIIIII"’Y
N PPN B




AQz

AQ,

Alz

.25

.20

.18

190

.08

.00

.25

.20

.15

.05

.00

.30

.15

.30

.05

.00

D14 Vertical tune with amplitude

!Ill|IIl‘l]"!ll'illl'lll‘llllil

|‘ﬁﬂj ¥

II!!II!lAIlIlbIIIllilLAlllili

z z
. z
z =
z z
T | ] b b
5 10 18 20
DE/P» -0,0100 N
P4
- A R T . ]
- “
t z z z z ]
— z 1 2 z % 1
3 ]
» ]
L ]
b ]
. P } P P P
5 10 15 20
DP/P= 0.0000 NZ
" T L e T T ™ .
A ]
i z z z z z 2 2 z z ]
[ . A L o e o1 1
5 10 18 20
DP/Pm= 0.0100

L-9 pg. A46



L-9 pg. A47

APPENDIX B.3
D15 Dynamic aperture without errors
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D15 Horizontal tune with amplitude
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APPENDIX B.4.
D16 Dynamic aperture without errors
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D16 Horizontal tune with amplitude
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D16 Vertical tune with amplitude
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APPENDIX B.5
D17 Dynamic aperture without errors
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D17 Vertical tune with amplitude
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APPENDIX B.6
Horizontal and Vertical fractional tuneswith particle momentum deviation
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BETAX

6.060
0.994
6.414
8.113
8.114
6.414
0.994
6.060
7.359
0.799
9.720
0.936
0.936
9.720
0.798
7.259

BETAX

7.17¢
0.922
6.219
7.272
7.272
6.919
0.522
7.170
8.754
0.830
9.247
1.106
1.106
2.247
0.830
§.754

BETAX

6.060
0.994
6.414
8.113
8.558
6,177
1.022
7.044
8.305
0.812
9.424
1.036
0.936
9.720
0.798
7.359

BETAZ

11.103
4.790
1.269
4.723
4.723
1.269
4.790

11.102

11.674
5.327
1.269
7.837
7.838
1.269
5.327

11.673

BETAZ

11.e41
4.788
1.269
4.820
4.820
1.269
4.788
11.841
9.938
5.355
1.26%
7.708
7.708
1.269
5.35%
9.5938

BETAZ

11.103
4.790
1.269
4.723
4.641
1.269
4.81¢
9.549
2.002
5.360
1.269
7.756
7.837
1.269
5.327

11.673

ETAX

0.218
1.621
1.101
¢.000
0,000
1.101
1.621
0.218
-0.373
1.234
1.317
0.000
¢.000
1.317
1.234
-0.373

ETAX

0.358
1.574
1.091
0.000
0.000
1.051
1.574
0,358
-0.495
1.253
1.323
0.000
0.000
1.323
1.253
-0.495

ETAX

0.218
1.621
1.101
0.000
0.000
1.10%
1.635
0.282
-0.423
1.244
1.323
-0.004
-0.004
1.307
1.238
-0.365

QX

0.184
0.394
0.699
0.778
1.561
1.640
1.946
2.156
2.544
2.700
3.061
3.243
4.275
4.457
4.818
4.974

QX

0.184
6.380
0.686
0.766
1.574
1.654
1.260
2.156
2.540
2.698
3.058
3.225
4.295
d4.461
4.822
4.980

QX

D.184
0.294
0.699
0.778
1.563
1.642
1.948
2,152
2.544
2.700
3.061
3.233
4.275
4.458
4.819
4.97%

QZ

0.667
0.745
1.157
1.309
1.829
1.981
2.393
2.471
3.815
3.884
4.294
4.439
4.850
4,995
5.405
5.474

QZ

0.181
0.238
¢.650
0.80%
1.337
1.488
1.900
1.987
2.300
2.368
2.778
2.92¢
3.364
3.510
3.920
3.988

QzZ

D.667
0.745
1.157
1.309
1.827
1.981
2,393
2.478
2.812
2.886
2.296
3.442
3.849
3.994
4.40%
4.473
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KS{m-2)

0.800
10.835
-2.357

0.000

0.000
-2.357
10.835

0.800
~2.000

§.600
-5.500

1.500

1.500
-5.500

6.600
-2.000

KS (m-2)

-0.200
4.476
-2.560
0.000
0.000
-2.560
4.47¢
~0.200
-0.500
4.200
~3.500
0.000
0.000
=3.500
4.200
=-0.500

KS{m-2)

0.800
7.800
-2.000
0.000
0.000
-0.957
4.060
0.400
~-1.700
6.300
-5.000
0.000
1.500
-5.500
6.600
~2.00¢
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APPENDIX C
Layout of elements for closed orbit correction

HALF SHORT
LP. g 15 415 48 18
J 3 l WIGGLER I 18
"’tl’zﬂj'[l——p sp““ef I"“" 1 "LF 1 [ﬂ*llt' D
\\ ,/ eV MRV l i &Y |CHV i HYCH,‘l
» chy M Mhvw cv CHY (Y ncon the
HV other side other side other side
035 Mhvw
HALF LONG
LP. 0.3 418 15 225
/1 g o 287 04-; | BL WIGGLER l ,
--\- ote |l Splittepujt%:\miﬂlo ;. - '
Cc ICV HV' cv thw
MHV MHV Muv MHV
MHV
* C Mhvw MEVE muy
1 — sEXTUPOLE
t -~ CORRECTOR 17 CHV, 13CV,5CH
» -— MONITOR 40 MHV + 14 MHYV for low-beta reglons =54
s ---- 1,2,3 are striplines, all the others are buttons
1F ~- All measures are in meters
SHI LO1 In the previous scheme the parts SH1 & LO2
are showed -
- SH2 & LO1 are referred as "other side”
* In the two parts SH2 & LO1 the monltors
SHZ / of the low-beta reglon are moved on the
Loz opposite side of the local quads.

1pP2



