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Progress in Japan to prepare for ILC 

ÅSRF and Accelerator Technology 

ïKEK STF2 Cryomodule Assembly completed with 
CM1 (8 cavity string) + CM2a (4 cavity string)  

ïThe Cool-down and Low power RF test has been 
successfully carried out in October ς November in 
2014 

ïBeam acceleration to be realized, after RF power 
transmission (wave guide) system facilitated in 
2015.    
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Progress in STF2 CM Assembly  at KEK 
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up to ~ 420MeV 
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Progress in STF2 CM Assembly at KEK 
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E.Kako, 2013/12/05, KEK up to ~ 420MeV 

Beam Acceleration  
To be in 2015  

Individual vertical test result for Cm1 + CM2a] 
Gradient achieved at STF2: > ~ 35 MV/m 
Progress: > 90 %, to reach 35 MV/m.   
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Progress in Cavity low-power-test at STF2 CMs,  
October ς November, 2014  
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Progress in Japan to prepare for ILC 

ÅNano-beam Technology  
ïATF2 Collaboration has realized a vertical beam size of 

44 nm, as a record, at the ATF2 final focus point, and is 
closing the major R&D goal of 37 nm (another ~ 20 % 
to the primary goal).  

ïThe tuning time for reaching a level of 50 nm has been 
also getting much shorter, less than 20 hours even 
after a long shut-down of the machine.  

ïThe nano-beam technology required for the ILC is 
being well demonstrated, keeping the forward looking 
progress.  
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ÅModeling of ILC BDS 

ï Same Optics:  

ï Intôl Collab. 

Å~25 Lab. , > 100 Collaborators 

 

ÅGoal:  
FF Beam Size:  37 nm 

ï (ILC 5.9 nm   

 

KEK-ATF2: BDS Test for ILC 

ILC Progress in Japan 



ÅModeling of ILC - BDS 

ïSame Optics:  

ïLƴǘΩƭ Collab.  

Å~25 Lab. , > 100 Collaborators 

 

ÅGoal:  
FF Beam Size:  37 nm 

ï(corresponding to 5.9 nm at ILC   

KEK-ATF2: BDS, FF Test for ILC 
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Progress in Beam Size at ATF2 

Beam Size 44 nm observed, 
 (Goal : 37 nm  
    corresponding to 6 nm at ILC)  
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Time (hours) from Operation Start after 3 days shutdown 

Week from April 14, 2014
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Quick tuning to reach ~ 50 nm  
after long shut-down, less than  
20 hours 



a9·¢Ωǎ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ {ǘǳŘȅƛƴƎ L[/ 
 ōŀǎŜŘ ƻƴ {/WΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴ 

2014/12/31 ILC Progress in Japan 11 

MEXT 

Particle & Nuclear Phys.  
Working Group 
formed in 2014   

TDR Validation  
Working Group 

formed in 2014    

 SCJ     

ILC Taskforce 
formed in 2013  

Academic Experts Committee 
formed in 2014  

Recommendation in 2013 

140913 

ILC project is being  
officially investigated  
by MEXT  
(Japanese Government),  
since June 2014 
 

Science Council, Japan 

Ministry of Education,  
{ŎƛŜƴŎŜΣ Χ ¢ŜŎƘƴƻƭƻƎȅΦ 



ILC Project Overview anticipated 
Years  TDR baseline Scenario  

1 - 2  Pre-preparation for 2yrs  (for technical effort continuity)   

3 - 6 Preparation  (4 yrs) 

7 - 15  Construction (9 yrs)  

  (12 -)                                         (start installation)     

16 -  Beam Commissioning  start 

17 ς  Operation  at 250 ~ 500 GeV (550 GeV)  

TBD Toward 500 GeV HL upgrade  

TBD Toward 1 TeV upgrade 
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IHEP in ATF2 collaboration since 2005:  
hardwaresΣ ōŜŀƳ ŘȅƴŀƳƛŎǎ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘǎ ŀƴŘ ƛƴ ŎƻƴǘƛƴǳŜΧ 

Shintake Monitor 

Final Doublet 
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Variable ATF2 beam size

We propose a Ultra-low beta by reducing the IP vertical beta to a quarter 

        ~ S.Bai et. al, ELAN-Document-2008-002.pdf 

 ̧The linear vertical 
beam size at IP is ~ 
19nm, while tracking 
can increase to 23nm 
by cancelling the 
aberrations to second 
order. 

Now the ATF2 is on road and close to reaching 37nm at IP, the newest 45nm ! 

NEXT STEP: ATF2 from nominal to low-beta ! 



ü Since the magnets are 
not perfect, which is with 
multipole, the vetical 
beam size will increase to 
80nm(rms). 

ü QF1FF magnet is 
replaced by a 4Q17 from 
PEP-II in Nov 2012 and 
CERN has designed a 
permanent QD0FF which 
has better quality. 

The vertical beam size at IP of ATF2 can be reduced to ~ 20nm 

With the better quality Final Doublet magnets, the ATF2 vertical beam size 

at IP can reduce to 26nm.  
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 ̧MAPCLASS 
order analysis 
reveals the 
dominant is from 
the Octupole 
chromatic 
aberration. 

ATF2 will run with low-beta optics from 2015 
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What can we do to beat the vertical beam size at IP amoung third 
order ? 

Octupole magnets could be inserted for optimization 

 

 

 



Study of alternative ILC final focus  
optical configurations 

Dou Wang (IHEP), Yiwei Wang (IHEP), 
Philip Bambade (LAL), Jie Gao (IHEP) 

International Workshop on Future Linear Colliders 2014 (LCWS14)  

Vinca Institute of Nuclear Sciences, Belgrade, Serbia. 6- 10 October 2014  

Reduced bunch length enables: 
    1) less beamstrahlung with the same luminosity, 
     2) or higher luminosity with equal amount beamstrahlung. 
The approach is to use flatter beams 
Using exactly the same magnets as ILC nominal design, only refitting them, 
but requiring a short bunch length (150 or 200 microns), which is the price to 
pay... 
 



Alternative optical parameters for ILC  
FFS with five sextupoles 

  ILC nominal ILC-low BS ILC-high Lum 

E/beam (GeV) 250 250 250 
Ne (³1010) 2 2 2 
sz (um) 300 150 150 
b* x/y (mm) 15/0.4 45/0.2 20/0.2 
Ay 0.75 0.75 0.75 
s* x/y by MAPCLASS (nm) 594/7.89 994/4.10 750/4.6 
s* x³s* y (nm2) 4687 4075 3450 
Luminosity from guineapig++ (³1034 

m-2)  
1.126 1.143 1.40 

Beamstrahlung energy spread from 
guineapig++ (%) 

2.8 1.8 2.8 

We can get higher luminosity while keeping similar beamstrahlung level as nominal 
design when bx* is smaller than 45 mm, or we can get same luminosity as nominal 
design with much weaker beamstrahlung effect if we just choose 45 mm bx*. 



New FFS optics with real beam distribution  
and coherent waist shift 

  ILC nominal  
(theoretical) 

ILC nominal 
(real) 

ILC-low BS 
(real) 

ILC-high Lum 
(real) 

E/beam (GeV) 250 250 250 250 

Repetition rate (Hz) 5 5 5 5 

Bunch number/pulse 2625 2625 2625 2625 

Ne (³1010) 2 2 2 2 

sz (um) 300 300 150 150 

b* x/y (mm) 15/0.4 15/0.4 45/0.2 20/0.2 

Luminosity by single collision 
(³1034 m-2) 

1.8 1.40 1.42 1.82 

Luminosity by single collision (inc. 
vertical waist shift) (³1034 m-2) 

1.69 1.72 2.21 

Total luminosity (inc. vertical 
waist shift) (³1034 cm-2s-1) 

2.4 2.22 2.25 2.9 



IHEP 1.3GHz 9-cell cavity assembly 



1.3 GHz accelerating unit assembly  
and cold tested at 80K 



IHEP SRF Key Technology Experience 
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650 MHz ɓ=0.82 5-cell cavity 

vertical test soon 

1.3 GHz 9-cell cavity 

vertical test 20 MV/m, Q0=1.4E10  

HOM absorber 

ferrite 6kW 

500 MHz cavity module 

horizontal tested 

500 MHz coupler 

420 kW CW TW 

12 m 1.3 GHz cryomodule 

for Euro-XFEL 

1.3 GHz test cryomodule 

horizontal test soon  



New SC lab at IHEP (assembly) 

 

 

  

 

‪  



IHEP 1000W refrigerator and helium recovery 
system installed and in operation   

Test results 



IHEP03 (KEK Tesla-like) completed 
(Dec. 2014) 

Vacuum tested 
1*10e-11̆ OK! 

 

 

185deg 200deg 



IHEP slot-type SC cavity 



2015/2/11 

HOM measurements on  
the slot-type SC cavity 

Waveguide open Waveguide closed 



IHEP-KEK ILC  Positron Source Collaboration 

At POSIPOL2014 

2014/8/24-2014/9/2 

        Dr. S. Jin has visited twice in 2015 to KEK on ILC conventional  

positron source  target study 

2014/5/25-2014/5/31 29 



ILC positron source : target heat analysis by ANSYS 

Model 1-stationary Model 2-stationary 

Model 3- transition Model 4- transition 



Simulation results (model 3) 

For Model 3, the temperature at the center and on the edge 31 



Talks at LCWS2014  
and POSITOL2014 

LCWS2014 Talk POSIPOL2014 Talk 

32 



           TESLA type SRF cavity fabricated at PKU  

üForth 9-cell TESLA type cavity 
   was fabricated in 2013 
ü Vertical test was performed at 
    KEK 
üQ0  is >1³1010 at 32.6MV/m 

 
üReached the reqiurement for the 
   ILC  



    DC-SRF photo-injector and beam line  



         

2K system, 
LLRF control,  
20kW solid state 
RF amplifier,  
and drive laser 

Auxiliary facilities for DC-SRF injector 



ҍ ̂ ֤ ̃ 

        Stable operation of DC-SRF injector  

A stable beam current has been obtained for long-term operation in 2014. The electron 
beam energy is higher than 3MeV, duty factor is 7%, the average beam current is 0.55mA 
in macro pulse and the beam emmittance is about 3.0mm.mrad. The electron beam has 
been used for the preliminary experiment to generate THz radiation and will be used for 
other applications such as ultrafast electron diffraction. 
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IPBPM status 

  



R&D of IP-BPM 
  

Ref. BPM install 

Sep. : fabrication at KNU 
Nov. : Installation at KEK-ATF 

IPBPM electronics 
with variable 
attenuators 

IPBPM alignment  
on base plate 

IPBPM installation  
Inside IP-chamber 



IPBPM calibration 

- IPA 20dB calibration case. 

852 counts/um 
IPA YI after 
mean subtract 

IPA YI IQ rotation 
angle:0.168455 rad 

- The integrated calibration factor from 40dB to 0dB shows good ratio to 
around 3.162 times for every 10B attenuation case.  

Nov. : beam testing at KEK-ATF 



Resolution limit of electronics 
0.5 nm   


