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. CURRENT ESRF, ACCELERATOR CHAIN LAYOUT AND MAIN PARAMETERS

ERSF-EBS
Storage ring

C=844 m
E=6 GeV
1=0.5-20 h *
Vge= 6.5 MV

e,~132 pm rad
g,= 5 pm rad
| = 40-200 mA *

(*) according to
filling mode
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ABOUT ESRF: EUROPEAN SYNCHROTRON RADIATION FACILITY
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PROPOSED LATTICE LAYOUT FOR THE UPGRADE IN 2020:
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SHORT BEND, 2POLES WIGGLER, 3POLES WIGGLER

Gap 18 mm

Magnetic gap 18 mm
Peak field: 0.86 T Vacuum chamber: 16 mm
Magnetic length: 99.1 mm Magnetic length 110 mm

D=25.5 m from source

D=25.5 m from source
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. RADIATION FANS FROM DIFFERENT BM SOURCES COMPARED TO PRESENT
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. LIST OF SPECIFICITY FOR EACH CELL

\ CELL | BMtype | ID type \
1 2PW A
2 SBM
3 injection
4 injection
5 2PW A
6
’ 2P A Non standard cells out of 32
9 + 2 3PW,
10 .
1 -2 3PW (no impact on cell)
s +7 2PWA, 2PWB
1‘51 ZPwe 2.028.102r.n7r?:rad + 8 SBM
- SBM 2.7 mrad + 2 injection cells
- 3pW1s + 6 canting
2 SBM -5 (canting + canting/2PW/SBM)
- oW = 18 non standard cells over 32
2‘51 2PW A
26 SBM
27
28 SBM
29 2PWB 2.2 mrad
30 SBM 2.2 mrad
31 2PWA i
32 SBM F- . B |
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. THREE POLES WIGGLERS

Like an ID, nothing to do, but only two beamlines can make use of the
photons produced.
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. TWO POLES WIGGLER CORRECTION USING ROTATION OF QF8D

QF8D

2- pole wiggler

closed 2PW trjectory with QF8D rotation and displacemel
10 % 10Rotation: 1.77mrad, Offset: 43.68:m

[m]

§l - Translation of half the trajectory change
J - Rotation fitted to close the bump

Closed orbit distortion

0 5 10 15 20 25 30
s [m] R 4
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. 2PW MATCHING (2PWA)
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. SHORT BENDING MAGNETS
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To fit the required DQs angles:

- Match survey positions (+br2s)
Lo - Modify also dipole magnetic lengths
I L, - Modify entrance and exit angles

Gradient Iength_

0,= 6y/L,*L | 0,2 0y/L*(Ly-Lo)2
oo 2= 0Ly (blo) The values found depend on the DQ model used.
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. SB DIPOLE MODEL

T T 1 T T T T

0.848 |- — ::"_gg:'[l—
0.8486 - =
0.844 .
0.842 - —
E
= 084r SBM +2.1 mrad _
0.838 [ DQ1B +0.57 mrad (~ +0.3mm) ]
0.836 DQ2C -2.50 mrad (~ -4mm)
DQ1D 0.17 mrad (~- 0.09mm)
—— Quadrupoles on new reference trajectory
0.832 - Quadrupoles matchingl | | .
11.5 112 12E.5 1I3 13.5 14 14.5
x [m]

New trajectory for region between DQ1B and DQ1D. All magnets
realigned, DQ1 and DQ2 make a different angle. Magnetic center
measurement will be performed also for this different angles (2 angles
for each DQ, the standard cell angle and the SB cell angle)
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DQ2/QF8 on reference

DQ2 onfinal position
for correct bending
angle

DQ2 / QF8 standard cell

Bz
Dx>0

v

The European Synchrotron | ESRF



. SUMMARY

 Several alternative to conventional BM visited
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Complexity
Installation
+

Lattice tuning

Demanding Alignment
DQ2C-QF8-DQ1D displacement
Quadrupoles re-tuning

Quadrupole rotation for
. beam offset compensation

. s ~ Insertion device

@ @ @ o >
0 1 2 3 Number of poles
No insertion SBM 2PW 3PW

I ARIES, LER | CERN, 15-17/Jan/2018 | S.M.Liuzzo

The European Synchrotron | E




. CANTED BEAMLINE

Canted beamlines allow to have 2 different photon beamlines in the same
straight section.
Usually the insertion is done with 3 bending magnets in the straight section.

| | |

+ Kick -2 Kick + Kick

If all the kicks are in the straight section this is transparent to the lattice optics.
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. CANTED BEAMLINES

QD2, QF1, BPM realignment on new reference trajectory

\ \
O-OSE """"" Frrrr? \"gl """"" Lo~ UL Frrroes \;'\;'l """"" | LN LR LI ;
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_ 0.04f :
£
> 0.02f 3
of
002 ......... | T B R N | T T A I A O AU T T T TR T T T T TN O N 1 Lo o % 3 33313 Lo o 3 3 3 333 37
0 2 4 6 8 10 12 14
x [m] \
DL1E_5 - 2.7mrad DL1A_5 - 2.7mrad

10 cm +5.4mrad

For EBS, due to space reason, the field of the lattice dipoles has to be reduced
to create the required angle.
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. OPTICS WITH ONE CANTED BEAMLINES

20

90

Nominal optics, no canting
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Canted beamline without matching

110

About 20mm horizontal dispersion
distortion.
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CANTED BEAMLINES OPTICS MATCHING
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. ID SURVEY POSITIONS

0.005
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2020 LATTICE

v,= 76.210  4p/p=0.000
v,= 27.340 1 period, C= 843.977
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. DYNAMIC APERTURES

%103 ' ' 0.015
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No errors 10 seeds average
S28D -11.5 274 9r.7 -8.3x04 21.5%+1.3 88.414.8
+Canting -10.2 22.2 97.5 -8.4+0.4 20.2+1.0 85.615.3
+2PW -10.3  22.7 97.4 -8.5%0.2 19.7+0.8 86.7+5.2
+3PW -10.3 229 97.4 -8.5+0.5 19.7+0.7 86.61+5.3

— +SBM -104 221 97.2 -8.5+0.4 19.1+0.6 85.945.8

wnestent



. CONCLUSIONS

The S28D lattice has been modified to include all future modifications.

- Single cell all independent quadrupoles matching (also for optics tuning! P.R.)

- 2PW local quadruple matching implemented instead of global correction

-  SBM matching fixed to include magnetic lengths of DQ and entrance exit angles.
- 2PW and SBM can be inserted in any cell, also in Canted cells (asymmetric)

- Chromaticity corrected and RM12 RM34 not far from optimal in every cell.

- Produce Survey file for Drafting Office

- More tuning/optimization work for Canted beamlines and SBM tuning
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. DIPOLE FOR 2PW MODEL

0.95466 - +— S2BE
== 2PW + QFBD rot

0.95464 -

0.95462 |-

_ 09546

E .
— 0.95458 |-

QFabon final position

0.95456 -

0.95454 |-

QF8D standard cell

0.95452 -

13.7 13.8 13.9 14 14.1 14.2 14.3 14.4 l14.5

Cell guadrupoles modified to recover dispersion an keep
optics knobs unchanged

Matching is more difficult in cells with Canting.

QF8D sliced in 50 slices for convergence (1.95mrad)
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. SB DIPOLE MODEL

RS

—— S 2BE |

0.848 |- — _TTT-eT —o- SBM | ]
0.844 [ P',/:/ . DQ2/QF8 on reference
E o084l DQ2 on final position
1 for correct bending
oer DQ1B +0.57 mrad (~ +0.3mm) : angle
e DQ2C -2.50 mrad (~ -4mm) _
et DQ]_D 017 mrad (~_ Oogmm) 1 DQ2 / QF8& standard cell
11.5 12 12.5 x1[3m] 13.5 14 14.5
B A
New trajectory for region between DQ1B and DQ1D. All magnets ’ Ox>0
realigned, DQ1 and DQ2 make a different angle. Magnets wire
position should be measured also for this different angle (2 angles for S
each DQ, the standard cell angle and the SB cell angle) X

Page23 | ARIES, LER | CERN, 15-17/Jan/2018 | S.M.Liuzzo The European Synchrotron | ESRF



. DK FOR CANTING AND BM INSERTIONS
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Canting is the main source of rematch. SB and 2PW are small modifications.
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. LATTICE OPTICS

v, = 76.210 6p/p=0.000
v,= 27.340 1 period, C= 843.977
20T [T rrrrrrrT [T rrrrrrrT | BSLINLINNLAL NL  L [rrrrrrrr [rrrrrrrr [T rrT 0.1

S8 Im]
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e e i e S L}

dispersion [m]

o
o

SBM-BM08

(=]
o
CantedID16
SBM-BM16
3PW-BM18
SBM-BMED
o

o
SBM-BM28
~
SBM-BMZD
o
SBM-BM32
©
SBM-BM8

2PWA-BMB#
CantedIDLy)

CantedID30

2PWA-BMO5
2PWB-BM14
2PWA-BM25
2PWB-BM29
2PWA-BM31
2PWA-BMO1

SB dipole model
2PW dipole model
Canting corrected using QF6 to QF1
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. TUNE CHANGE ON LATTICE WITH ALL BM INSERTIONS

v,= 76.341  4p/p=0.000
U= 27.210 1 period, C= 843.977
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400

N

2PWA-BMO5
2PWA-BMO#
SBM-BM08
2PWB-BM14
CantedID13,
CantedID16
SBM-BM16
3PW-BM18
w0
—
SBMBM
3PW-BM2
2PWA-BM25
SBM-BM2B)
SBM-BM28
2PWB-BM29
CantedID30
2PWA-BM31
SBM-BM32
2PWA-BMO1

Tunes swapped .21 .34 to .34 .21 using ebs.opticsmatching
The standard cell, injection and canted cells are matched.
SB and 2PW cell are not adjusted, thus the 0.001 error in QXx.
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