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Workshop	outlook,	Accelerator	part
� 11 WG, 1 plenary + 8 parallel sessions
�Total 85 talks
�Accelerator talks “due” in this summary à 68
�All talks very good, but…
�…due to lack of time I clearly cannot cover all

presentations

I apologize to the speakers 
for the talks which could not be summarized 

here 



FCCee,	CEPC,	ILC,	CLIC

The BIG ones for the future…



Beam-beam

D. Shatilov



D. Shatilov



Bootstrapping

D. Shatilov



Coherent	beam-beam	Instability	seen	in	
strong-strong	simulation @SuperKEKB

� Design parameters of SuperKEKB was stable
� We squeeze b* step-by-step
� Instability was seen in detuned b* (8x,8x)
� Coherent instability in head-tail mode due to large crossing 

angle
� Plan to study this instability in Phase II commissioning 
� This instability is serious for FCC-ee design

K. Ohmi



Measurements	of	threshold	of	the	instability
� 170mAx142mA,  No sx

blowup
� 200mAx160mA, 

blowup is seen.
� No blow-up in single 

beam tune scan.

K. Ohmi







DA	limitations	due	to	SR	from	FF	quads	@	FCCee

Horizontal 
plane @ 45 GeV 

Vertical plane @ 
45 GeV 

A. Bogovmiakov



CEPC	on-axis	injection

Only 8 sx DA needed

X. Cui



CEPC	Booster	challenge
D. Wang



CLIC

D. Schulte



CLIC

D. Schulte



ILC K. Yokoya



SuperKEKB

From simulations to real life…



Squeezing	by*

Squeezing b* is not enough if XY-YZ coupling is not locally corrected! 

Y. Ohnishi



Specific	L	and	bb	tune	shifts

Y. Ohnishi

Interference of bb and lattice non-linearities degrades Luminosity



Importance	of	local	correcting	coils	



XY	coupling	via	QC1	skew	quads



e-cloud…	good	news



QCS	quenches…	bad	news



Dither	feedback @	SuperKEKB

Feedback cycle ~ 7 sec
Dither feedback worked well. But luminosity was not sensitive to the horizontal offset and 
fluctuated for other reasons. No vertical orbit feedback has been used yet.

Input: LumiBelle 2 

Y. Funakoshi

Due to very small bb parameters in horizontal (0.0028/0.0012) the 
orbit feedback based on the beam-beam deflection cannot be used

SLAC collaboration



MDI



MDI	issues	(conclusions)

M. Sullivan



FCCee HOM	in	IR	

M. Boscolo



FCCee synchrotron	radiation

M. Boscolo



CEPC	IR

S. Bai



CEPC	IR	Masks

S. Bai



Polarization



Ideas	for	longitudinal	polarization
� At Z the longitudinal polarization can be obtained by 

installing  two 900 spin rotators, which are spaced by 
antisymmetric chicane with ±15 mrad bend from the IP point

� Such scheme with zero bend between spin rotators has 
minimal depolarization effects on spin motion due to SR

� Pre-polarized electron and positron beams can be achieved in 
a damping ring with strong SC bends or wigglers

� Acceleration in the main booster can be done using static 
solenoid field Partial Siberian Snake. Same in pre-booster

� At W all this becomes much more difficult

I. Koop 



Optimal	option	for	LP	@	Z

� Antisymmetric chicane plus two 900 solenoid type spin rotators. 
Opposite polarities of left-right from IP magnetic fields cancel spin 
direction chromaticity outside of the insertion. Spin tune unchanged!

IP
15 mr
15 mr

Spin vertical

Spin vertical

𝐵

𝐵

Option with antiparallel solenoid axes

ArcArc

� In this option only the chicane magnets contribute to the radiative 
depolarization, therefore the spin depolarization time at Z exceeds 24 
hours! But beamsstrahlung  will decrease it, say to 1-2 hours.  Still OK!

0
0

Spin rotation  by the half-chicane (angle ):

=     = 15 mr (at Z 103.5)
2
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Da ±

I. Koop 



CEPC	polarization

S. Nikitin



Performance	of	the	FCC-ee polarimeter
� Detecting both scattered photons & electrons increases the 

reliability of beam polarization measurement 
� Polarimeter provides ≃ 1 % / s accuracy 
� The beam energy spectrometer option does not require 

mandatory neither the B-field measurement nor the BPMs 
data: 
� Statistical precision ΔE/E ≃ 100 ppm / 10 sec 
� Systematic effects estimation requires further studies: yet no 

limitations were founded 
� Test of the approach does not require high beam energy and 

should be performed with low emittance beam at low energy 
� Allows to measure beam sizes & positions

N. Muchnoi



High	precision	experiments	@	t and	J/Y
� High precision experiments in charmonium sector require beam 

energy calibration
� VEPP-4M storage ring with energy measurement by resonant 

depolarization method provided high precision mass measurement 
of J/Y- and Y(2S)- mesons with KEDR detector with accuracy 2x10-6

� This narrow resonances can be used for calibration of energy scale of 
other accelerators such as BEPC-II or future SCTF equipped with 
Compton backscattering energy measurement system

I. Nikolaev



Technology
(some)



S. Prestemon



S. Prestemon



Summary	on	magnets	technology

S. Prestemon



Few	IR	magnets	designed	@	BNL
B. Parker 



B. Parker 



B. Parker 



Operation	of	SuperKEKB IP	quadrupoles	(QCS)

N. Ohuchi



CEPC	SRF

J. Zhai



High	efficiency	klystrons	@	IHEP
3 design schemes on-going simultaneously (plan à 2021)
� Scheme 1: Optimize cavity chain by using the same gun as 1st tube
� Scheme 2: With high voltage gun (110kV/9.1A), low perveance
� Scheme 3: MBK, 54kV/20A electron gun

46

Parameter Scheme1 Scheme2 Scheme3
Freq. (MHz) 650 650 650
Voltage (kV) 81.5 110 54
Current (A) 15.1 9.1 20(2.5×8)
Beam No. 1 1 8
Perveance (µP) 0.65 0.25 1.6(0.2×8)
Efficiency (%) >70 ~80 >80
Power(kW) 800 800 800(100×8)

• Manufacture of the 1st prototype will be completed next April because of 
months of delays on construction of baking furnace

• Manufacture of the 2nd prototype will be started based on the most mature 
scheme as soon as possible Z. Zhou



Vacuum@	SuperKEKB

K. Shibata



Dust	particles

K. Shibata



Countermeasures

K. Shibata



e-cloud	@	SuperKEKB (Phase	1)

Y. Suetsugu



Y. Suetsugu



SuperKEKB injection K. Furukawa



NEG	coating	@	FCCee

E. Belli



NEG	impact	on	longitudinal	dynamics	@	FCCee

E. Belli



SEY	measurements@	FCCee

E. Belli



DAFNE	as	a	Beam	Test	Facility
� Workshop to be held at Frascati on December 17th 2018
� Web page in preparation 



Summary	of	summary
� e+e- colliders are still a very active field
� “Big” machines are the future if high energy, high 

luminosity are needed for New Physics
� Smaller colliders should still be built to 

� perform precision measurements
� keep the field alive and train new generations while 

waiting for the big leap forward
� New phenomena (instabilities…) are being discovered
� Damages due to high currents are still an issue 
� Technology is advancing (maybe not as fast as we would 

like) and in the time span of the future projects we can 
be bold and think BIG



Next	ICFA	eeFact2020
� To be held at Frascati National Laboratories INFN
� Autumn 2020, dates to be confirmed
� See you there!


