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Conclusions

SLS-II lattice is robust for the introduction of Insertion Devices. This is 
g to the: symmetry, sextupole scheme (3 chromatic- and 6 geometric 
ies), and guidelines for the engineering tolerances.

er words, a small tune footprint (~0.05) for the bare lattice (despite hav-
0 strongly focusing DBA cells), and only weak excitation of nonlinear res-
ces (due to tight engineering tolerances).

ntrol the tune footprint of the bare lattice (w/ DWs), the nonlinear effects 
 DWs (after optics correction) must be included in the sextupole optimi-

n. This is hardly surprising, since they are an integral part of the design 
sophy.

mpact of one EPU is moderate, i.e., non-negligible. In other words, these 
es will require some magnetic fine tuning to not become a limiting factor.
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Model

tonian for an insertion device is (expanded, ave

 potential can be obtained from the magnetic fie

e Hamiltonian (into two integrable parts) 
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Model cont.

ar

ap  obtained from e.g. RADIA is used by Tra

lytic approach (to leading order)

. It follows that
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Vertical Kick from a DW and IVUs

6 -4 -2  0  2  4  6

y [mm]

Vertical Kick from a DW

RADIA
Analytic

-2.5 -2 -1.5 -1 -0.5  0  0.5  1  1.5  2  2.5

y [mm]

Vertical Kick from an IVU

RADIA
Analytic

-0.03

-0.02

-0.01

 0

 0.01

 0.02

 0.03

-2 -1  0  1  2

Δθ
y 

[m
ra

d]

y [mm]

Vertical Nonlinear Kick from IVUs

1  IVU 
5  IVUs
2  IVUs

10 IVUs

-0.5
-0.4
-0.3
-0.2
-0.1

 0
 0.1
 0.2
 0.3
 0.4
 0.5

-6 -4 -2  0  2  4  6
θ y

 [
m

ra
d]

y [mm]

Vertical Kick from an EPU

RADIA
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

-

θ y
 [

m
ra

d]

-0.01
-0.008
-0.006
-0.004
-0.002

 0
 0.002
 0.004
 0.006
 0.008

 0.01

θ y
 [

m
ra

d]



BROOKHAVEN SCIENCE ASSOCIATESBROOKHAVEN SCIENCE ASSOCIATES

ir

o  top-up injection),

o  time),

 fo ccommodate eng. tol., 
tc

re e of the tune footprint 
e i.e., about ~0.1.

e red to existing medium 
y tude dependent tune 
 c rable nonlinear perfor-
e

7 of 15

Requirements

ements are:

mentum Dynamic Aperture (DA): 11 mm (robust

mentum Dynamic Aperture: 2.5% (Touschek life

otprint for the bare lattice (w/ DWs): ~0.05 (to a
.).

quirement is based on a (conservative) estimat
beam in existing medium energy light sources, 

to the high number of DBA cells (30), as compa
nchrotron light sources, the control of the ampli
ell needs to be about 3 times better for a compa
nce also the tight engineering tolerances.
The requ

• On m

• Off m

• Tune
IDs, e

The last 
for stabl
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energy s
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Reference Lattice

udies are based on a lattice with 3 chromatic and 6 geometric sextupoles, 
 demonstrated satisfactory control of the nonlinear dynamics [2].

e on conventions used for the “diffusion” map:

,

 coded, absolute scale .

g10 Δνx( )2 Δνy( )2
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 lattice)

Analytic model to 6th
order in the sextupole
strength:
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 DWs)

After:

• Optics correction 
(local/global control 
of symmetry & tune).

• And, sextupole re-
optimization (to con-
trol the DWs’ contri-
bution, ).Δ b3L( ) 0.5∼
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