Session 1:
Experience with existing machines

summary



6 talks of 30 minutes each (20+10)

* Injection R&D at Diamond and Diamond Il
Riccardo Bartolini

* Injection and Top-Up experience at SOLEIL
Alexandre Loulergue

 Kickers correction system for transparent Top-Up at SPRing-8
Dr. Chikaori Mitsuda

* Issues with modelling the BESSY-II transfer line optics
Peter Kuske

* Experience at ESRF
Simon White

e [ast stéldies of injection system at PETRA Il transport line and PETRA IV
upgrade
Xavier Nuel Gavalda



Covered Content:

* injection schemes & injection efficiency maximization

* TopUp transient / residual motion of stored beam
- kickers: bump closure, parameters, coatings

* TopUp schemes and boundary conditions = table
(radiation protection, machine protection, accelerator physics)

* transfer line optimization / modeling
e progress on NLK implementation



Table summarizing Injection Conditions
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Table summarizing Injection Conditions
TopUp boundary conditions

mm_mm--

BESSY Il Multibunch 300mA 60 % 90 % 200 mA RadProt
DIAMOND Standard 300mA 0% 0 % 7h 50 mA RadProt
ALBA Multibunch 150mA 0% 0 % 10 h 20 mA RadProt
Spring-8 Multibunch 100 mA °? ? ? ? RadProt
SLS Multibunch 400 mA dosel doseL dosel dosel

SOLEIL Uniform 500 mA

ESRF

PETRA III 40 ad bunches 100 mA dosel doseL  dosel doselL

APS 24 bunch 100mA 0% 0 %

ALS Multibunch 500 mA

ELETTRA

SPEAR Hybrid 500mA ?40%? doselL dosel 50 mA

MAX IV



Table summarizing Injection Conditions

TopUp scheme
el P e
per slot | per shot | IDs open IDs closed
BESSY I 120s 96 % 92 %
DIAMOND 600 s ~ 50 1 85 % 75 %
ALBA 1200 s 20 64 90 % 90 %
Spring-8 20 s 1 1 92 % 87 %
SLS 180s 9 1 98 % 95 %
SOLEIL 180s 1 100 95 % 80 %
ESRF
PETRAIIl  40s 20 1 60 % 60 %
APS 120s 1 1 80% ?
ALS 100%
ELETTRA

SPEAR 300 s 50s 1 95% 80%




Table summarizing Injection Conditions
Residual Orbit Motion
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thank to the speakers for their contribution

thank to the audience for lively discussion



Injection R&D at Diamond and Diamond I/

Riccardo Bartolini Diamond injection
* septum moved closer to reference orbit Injection transient during Top-Up
(2015)

Kicker vessel coating damage

* transparent injection is considered to
be a “10-years-vision”

Existing kickers coating and tune kicker coating
coating damage appears at the ends

* issues with Ti coating in kicker vessels
 R&D:

» compensation kickers
* nonlinear kicker

* DIAMOND Il

* new design candidates with lower
emittance and on-axis injection explored

TWIIS, HZB, Berlin, 28.-30.08.2017



Injection and Top-Up experience at SOLEIL

Alexandre Loulergue

* TopUp since 2009

 Kicker pulse investigation by turn by

turn BPM data analysis
—> successive optimization

e Residual orbit motion
* Horizontal: 6 % beam size
 vertical: 25 % beam size
* no user complaints so far

e NLK installation 2018

* FeedForward correction scheme

Ring injection layout
Inserted in free 12m long section

Kicker pulse profile investigation

Kicker pulse profile investigation
H & V residual bump
Summarized

Bumps measured at BPM with B, =14 mand B, =12 m
Target = 10 % beam size (with 1% coupling) !

Plane H \
Target ~30 pm ~2 pm
Thin septum ~0 ~0
Thick septum 20 um 5 1m
Kickers 100 pm 50 pm
| I
To reduce it further - Recd g NLK Need feedfopl:-l.rt;(n:i?ffeedback ?

5@[_ r _| | 2830 August 2017 Topical Workshop on injection and injection system, Berli
2 < ICHROTRON n




Kickers correction system for transparent Top-Up
at SPRing-8 -- Chikaori Mitsuda

Top-view of beam injection system in SPring-8
e Stored beam oscillation dominated

by kicker bum P Overview of 4 bump magnets arrangement
* Optimization Failure reasons and improvements for
 DC septum long life operation

« sextupoles within bump

Dperation pulse Miss-driving by self  Driver circuit improving  2d~1lweek
width switching noise and  Nolse filter

. |
* FeedForward scheme using fast deviceunormity  Sevre S5-dovie &
CO rreCtion kiCke I'S |n user Operation Beam fillingmode  Beam radiation i.:s.tem:aa;.mgh ~ lmonth E
noise oise shield enhancing S

+ 80% peak suppression st e tetetiod vz |

e Consecutively upgraded

+  We learned from above correlations that the care iz necessary to operate the DPS
continuously.
*  After all of cares by step by step, the operation life time of DPS became more than

3 years and failure got not to occur by beam fillingwith high current single bunch
of 8 mA,

TWIIS, HZB, Berlin, 2



Issues with modelling the BESSY-II transfer line optics
Peter Kuske

. Comparison of Measured and Simulated Dis|

n. 2 Analysis of Quadrupole Scans in the Horizo

i D i SC re pa n Cies betwee n m Od el determination of B,, 11,,,;'.;;3;. 51,:1::'::::::‘:3'iil:l:i;o;?s::h;:g:e quadrupole scan and
and measurement '

* Quadrupole scans applied
* Model refined by

» Defocussing element at TL start

d QF energy spread: ::'_:’::T ;n“den:P::awnt on extraction time o R
emittance - g,~70+20 nm-rad or £,~50210 nm-rad, for late and early extraction
* Proposed transverse emittance | Position | BJm | o | Dum | Dx__|
. at Q3PT 7.6 -0.6 0.2 -.06
exchange in TL eventually atarT BELEREEE

yi e I d i n g 2 O% e m itta n Ce i n S R aaaaa s, Baswes widh Modelling the BESSY Il Transler Line, TWIIS, HIB, Berlin, Geemany. Awgest 35, 3AT £l
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Experience at ESRF
Simon White

* TopUp since 2016

* |njection efficiency tuned by hand
at the beginning of each run:
Booster & SR

e Sextupoles inside kicker bump
* Automated tuning of transferline

* No TopUp in Multibunch mode
—> perturbations too strong

* Added copper shims in kickers to
generate a nonlinear field

T
- INJECTION EFFICIENCY

. PASSIVE COMPENSATION

ldea addc rp hims inside the kicke
errite gap to gen ldltdll on-linear fie IJ

+ Shape this fizld with the shims dimensicnin
f —/| \ orderto cancel the sextupole fleld: reduction of
‘ \ both beta-beatand orbit distortions
ped \

] ~— - + Createsvertical field gradient: alignmentis now
g critical

TWIIS, HZB, Berlin, 28.-30.08.2017



Last studies of injection system at PETRA Il transport
line and PETRA |V upgrade -- Xavier Nuel Gavalda

Layout of PETRA Ill Injection System

# Linac

 PETRA IV design will also affect S-8and Linac

e- = e+ converter (presently not used)

two guns (bombarder type + tricde)
pre-accelerator
* PlA
° Red u CtiO n Of D ESY I I e m Itta n Ce accumulator ring (originally designed for e+ cperation)
. * DESY Il
* New booster lattice based on ALBA 450 eV > 6 GeV (max. 7 GeV)
Emittance (& GeV, PETRA ) xfy ~ 350/15 nm.rad
booste r Intensity (& particles): max. 2 x 1079, typical 1 x 107
» E-Weg: transport line DESY Il -> PETRA Il
L=203m
» Storage Ring ki1 Ki2 su\:; Ki 3
3 kickers (defleciion= 2.88 mrad, L= 590 mm) + —|;_|—¢|—.|: =3
1 septum (4 mm) “r T v
39 mm Kicker Bump o o
ol
. Fpel Gavvnlda | Togical Warkshap on Ingestion and injection Sysieme | 26062017 1pe & _;'\-;
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