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I. ORIGINAL PROBLEM









II. LATTICE PROPOSALS



● Option 1:
Keeping same critical energy in bendings. 

● Option 2:
Straight sections with low dispersion.

● Option 3:
Dispersion free and low emittance.

Suggestions:
- Use symmetry points for matching
- Beta y small at insertion entrance
- Straights dispersion free



Specifications - lattice

PARAMETER OPT1 OPT2 OPT3 UNIT

Energy 2.5 GeV

Circumference 110.4 m

Straight sections 8 -

Length of bends 1.4 0.85 1.4 m

Number of bends 16 -

Lattice type DBA* DBA -

Cell length 13.8 m

εx
Emittance            εy

εz

0.162
0

 3.53

0.074
0

6.76
μm rad

Bending angle 0.3927 rad



Keeping same critical energy  in the 
bendings. 

Option 1



Lattice proposal 1
Background

• Unsuccessful matching of a basic FQ-DQ-
Bend-FQ/2 DBA half cell

• New half cell: FQ-DQ-Bend-FQ-DQ/2
• Matching has turned it into FQ-DQ-Bend-DQ-FQ/2

• Main design goal: keep same critical energy 
from bend as TME lattice
• Same bend length

• Emittance not optimized
• εx = 160 nm rad



Lattice proposal 1 (2/3)
Optics functions for one half cell



Lattice proposal 1 (2/3)
Optics functions for entire ring (with RF)



Straight sections with low dispersion.

Option 2



OPTION 2
Optic functions in one cell.



OPTION 2
Optic functions in the full ring. 



OPTION 2
Tune diagram of the complete ring



OPTION 2

• Low Dispersion 

• Horizontal Betatron function < 30m

• Add RF

• Compute the emittance



Option 3
Dispersion free and low emittance



OPTION 3 - WinAgile
Optic functions in one cell. 



OPTION 3 - WinAgile
Optic functions in the full ring. 



OPTION 3 - WinAgile
One cell geometry. 



OPTION 3 - WinAgile
Synchrotron radiation fans in one cell. 



Full ring geometry. 

OPTION 3 - WinAgile



Optic functions in the full ring with wigglers. 

OPTION 3 - WinAgile



Optic functions in one cell.

OPTION 3 - MAD-X



Optic functions in the full ring. 

OPTION 3 - MAD-X



EMIT command results (with RF):

OPTION 3 - MAD-X



EMIT command results (with RF):

OPTION 3 - MAD-X



III. SYNCHROTRON 
RADIATION



Bending Magnets

PARAMETERS TME Lattice DBA Lattice

Circumference 110.4 m 110.4 m

Bending radius ρ 3.57 m 2.16 m

Magnetic field 2.33 T 3.86 T

Critical energy ε
c

9.7 keV 16 keV

With a different bending radius (magnetic fields) we don’t achieve the 
same critical energy in TME start lattice and in DBA upgraded lattice



PARAMETER VALUE UNIT

 Beam current 400 mA

Dipole field 3.86 T

Number of electrons N
electrons

 9.25*1011 -

Bending radius ρ 2.16  m
Pu

rad tot
 = Pu

rad per electron
  * N

electrons
2  MW

Pdip
rad 

40 kW

Critical energy ε
c

16 keV

Bending Magnets



PARAMETER VALUE UNIT

Energy 1st harmonic 8 keV

Δλ/λ 10^-3 -

Peak flux 20 keV

Specification values

Insertion Devices



Insertion Devices

PARAMETER FIRST HARMONIC THIRD HARMONIC

L = 4 m ε = 8 keV ε = 20 keV

λ
u  

= 4 mm B
0
 = 3.4 T B

0
 = 4.1 T

N
u
 = 103 K = 1.23 K = 1.565

Δλ/λ = 10-3

P
undulator

 = 2 MW

Superconductive wiggler!!!

Design and results



PARAMETERS

Bu = 3.4 T

Bdip = 3.86 T

N
electrons

  = 9.25 * 1011

ρ = 2.16 m
Pu

rad per electron
 =436.5*10-8 W

Pdip
rad 

 = 40 kW

P
tot  

= Ndip * Pdip
rad  

 + Pu
rad tot

  * Nu = 16.64 MW

ε
c
 =16 keV

Insertion Devices



Brilliance 

                                                                         

                                                                                                                    
1.23 ≤ K ≤1.565                                                                                                                    
3.4 T ≤ B

0 
≤4.1 T                                                                            

                                                                                                                     
εx = 75 nm                                                                                                                   

εy = 1.3 nm

BRILLIANCE (20 keV) ≈ 4*10^20 Ph/s/0.1%bw/mm^2/mr^2 
 



Thank you for your attention!


