
Goals at this meeting

T. Tauchi, N.Terunuma, A.Seryi, G.White and  P.Bambade, 
14th ATF2 Project Meeting, KEK, 6/26-28, 2012

1. Critical review of beam instrumentation and 
      beam tuning status
2. Make a strategy to achieve the first goal  
      by end of this 2012, planning & coordination 
     and preparation for the second goal   
3.  Review the training process and 
       suggestions to the dedicated run
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Parameters at ATF2
3.11 Earthquake
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Emittance reconstruction
good agreement with Javier and Kubo, 14 June, 2012

by Javier

          Javier      Kubo
emitx   1.2nm      1.3nm
bmagx  2.32         2.34
emity   28.6pm   34pm
bmagy 1.16        1.17

by K.Kubo
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Emittance growth study at the extraction line　as a function of intensity,  y' bumps 
around BS1X,  w/ & w/o the 2nd kicker - strong intensity dependence observed
Beam Based Alignment (BBA) at FFS  - found large offset (~1mm) at sextupoles

Re-alignment of septum's, especially septum-3 - 0.5mr vertical kick confirmed
  - to correct it, the 1’st kicker rotated  60mr (counter-clockwise)
We found and confirmed the wakefield effects at the m-OTRs (1/25) , i.e. resolved 
the large emittance growth and the ceiling of beam size of about 1um in December. 
IPBSM : 420nm by 2-8 deg. mode

Emittance growth by vertical bumps (±0.5, 1mm) at septums - no significant effect
FF Optics of 10(β*x) x 5(β*y)  and 10(β*x) x 10(β*y) for IPBSM commissioning
IPBSM : first test with beam-lock (BeamLok, i.e. pointing lock ) system, 
              the view-port window damaged

Trouble of DR cooling system - recovered by replacing the controller unit (2/14) 
IPBSM : w/ reduced intensity by 60% to avoid destroying the viewport, mirrors
 - large intensity imbalance if two laser beams - cured by replacing a damaged prism
 - 3.89 to 7.32 to 30 deg. mode : M=0.402, 202nm (2/17)

Angular jitter (1st kicker) was measured to be 3.5x10-4 (2/20) w/o the 2nd kicker. 
OTR3X has very large horizontal position dependence of beam size and intensity.
IPBSM : FF Optics of 10(β*x) x 3(β*y)
 - 3.89 to 8 to 30 deg. mode : M=0.522, 165nm (9 measurements, 2/23)
 - beam size as a function of SK1FF strength for non-linear correction
 - checked 174 deg. mode ; no modulation seen
 - laser was not stable, so laser wire (LW) scan was frequently needed, i.e. once/hour

other R&Ds :
Cavity Compton (DR)
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7.32 deg.

2012.2.17  Day Shift

30 deg.

7.32 deg. 30 deg.

10x10 optics

M=0.6

M=0.4
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2012.2.22  Day Shift

8 deg.

8 deg.

30 deg.

30 deg.

10x3 optics

M=0.2 M=0.5

tuned the FF line orbit (ZV1X -0.583A->-0.603A)
M=0.8

2012年 6月 25日 月曜日



 

Feb. 2012

201030 deg mode fringe scan on Feb 23, 2012

• 10 β*x  x 3 β*y  optics
• S/N ~ 1
•  Signal jitter ~ 22%
• BG fluctuation ~ 10%
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Slow orbit feedback installed in order to make a flat orbit in both directions at FF
  - successfully tested by using ZH8X, ZH9X, ZV9X, ZV10X
IPBSM : laser was too unstable to be use the beam size measurement. (3/7)
  - frequently failed to seed the laser, but checked at 6 and 30 deg. modes

IPBSM : half mirror, viewport window were broken - replaced them (vacuum break)
   - changed the reducer 2nd lens (f=-250mm) for large spot at viewport window(3/15)
   - very large signal fluctuation, so adjusted the rear mirror to align a seeding laser
   - 5.72 deg mode; M=0.348, 1.23um; 30 degree mode checked by LW scan
Repetition rate of all LINAC modulators was changed from 12.5 to 6.25Hz ( 3/16).
   - expect good stability of beam at LINAC  ( the RF power reduced by half)

The training program was started at orbit tuning at EXT and FF since this April. 
IPBSM : rear mirror was exchanged for good profile (3/26)
 -first, we could not be operated due to the seeding problem; 10(β*x) x 5(β*y) 

OTR3 mechanical adjustment was done by -π rotation of mirror for CCD camera.
Change RF frequency (-7kHz) for adjusting to Ring circumference (4/19,9:25)
IPBSM : Seeder was exchanged for good BUT (4/19); 10(β*x) x 1(β*y)
 - 6 deg. mode, M=0.46, 1um, turning on the slow orbit feedback
 - 30 deg. mode : failed the z-scan, i.e. no modulation detected

IPBSM : FF Optics of 10(β*x) x 1(β*y) and vertical emittance=20pm by m-OTR
 - laser path drifted on the vertical table due to BeamLok issue, but the profile is OK
 - 7.96 deg. mode, M=0.758, 446nm (4/26)
 - 30 deg. mode : very small modulation (M<0.1) 
 - BeamLok was recovered by adjustment of mirrors downstream of HG; M=0.13 (4/26)
 - Large vertical dispersion was found, i.e. max ηy=0.2m, due to the slow orbit FB
    by ZV9X and ZV10X with large vertical orbit at the EXT entrance (4/27)
  - Max ηy=5cm by correction by ZV1X, ZV2X; multiknob responses were reproduced.

other R&Ds :
LW OTR (EXT)
m-OTRs (EXT)
Low-Q IPBPM (LINAC)
FONT (EXT)
Cavity Compton (DR)

other R&Ds :
LW OTR (EXT)
UK-BPM (EXT)
LW (EXT)
FONT(EXT)
Cavity Compton (DR)
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Changed the reducer 2nd lens (f=-250mm), 3/15 

Rear mirror was exchanged , 3/26 , at present
   , i.e. the curvature radius from 5m to 6m

Original reducer 2nd lens (f=-175mm), 3/9 

A"er	  the	  exchange:	  
	  rounder-‐like	  profile,	  
	  much	  less	  “spots”
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DR tuning and DR training (5/15)
 During FONT shift,  vacuum leak at bellows at downstream of QM11FF(5/16, Owl)
 10 x 1 Optics and dE/E=0.0008  calculated by DR-COD
IPBSM :M=0.5 with 4.1 deg. to M=0.5 with 5.95 deg.  (5/16. Swing)
   - 7.32deg. mode (5/17)  beam condition too unstable, orbit fluctuating
   - M=0.44 w/ 7.32deg. 847nm; reducer scan d=11.5 to 14mm  (5/17)

Extraction kicker strength scan : set to 44000, emitx, y=2.7nm, 21pm (6/6, Day)
emitx=3.4nm, betax*=36mm by QF1FF scan, 
betay*=0.17mm assuming emiy=22pm, Ey*=0.7mm by QD0FF scan (6/6, Swing)
BBA was done for 5 FF sextupoles(6/6, Swing);SD4FF moved in y(858.6um) (6/7,Day)
 IPBSM : commissioned w/ 10x1 optics (6/7, Swing)
 - M = 0.899 , beam size : 338.5nm w/ 6.41deg.
 - when switched to 30 deg.,mirror rotation stage(upper path) was broken (6/7 Swing)
 - it was “cured” by slowing down the rotating speed (6/8 Day)
 - M=0.4 w/ 6.4 deg. , changing to 30 deg. no modulation seen ( M<0.1,  6/8 Swing)
Linac 1428.005MHz->1428.000 &  temp. 29.3->29.7 deg.C (6/9,Swing)
 - M=0.54 (690nm) w/ 7.78deg.,  M=0.34 w/ 30deg. , i.e. 225nm  (6/10, Day)
emitx=2.99nm, betax*=26mm by QF1FF scan, 
betay*=0.16mm assuming emiy=20pm by QD0FF scan (6/11, Swing)
emitx=1.6nm, bmagx=2.27, emity=35.9pm, bmagy=1.13 by M-OTR ( 6/12,Day)
FF sexupole alignment (FFTB method)
IPBSM : M=0.6 w/ 6.3 deg.  and M=0.9 w/ 4 deg., i.e. sigmay=583nm  (6/14,Swing)
 - M=0.35 w/ 30deg. , sigmay=220nm (6/14,Swing)

other R&Ds :
LW/OTR (EXT)
FONT (EXT)
Cavity Compton (DR)

other R&Ds :
LW/OTR (EXT)
FONT(EXT)
Cavity Compton (DR)

IPBSM :M=0.22 with 4.58 deg.  for too small w/ 7.32 deg. (5/22. Swing)
During FONT shift,  vacuum leak  again (5/23, Owl)
Beam storage is very bad for the DR tune on the resonance ( 5/23, Swing)
Linac 1428.011MHz->1428.005  &  temp. 29.15->29.40->29.35 deg.C (5/24, day)
Training for IP tuning (5/24, day) ; EXT/FF optics check by M-OTR ,IP carbon wire

weekend 
operation 
for 6/8-11
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2012.6.14  Swing Shift
10x1 optics

4 deg. 30 deg.

M>0.8

4 deg. 30 deg.

M=0.3
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Major issues at the 13th ATF2 project meeting
1. Commissioning of the 30 degree mode at IPBSM
     good collaborate between beam tuning and Tokyo groups
     signal, i.e. laser focus is a key issue  done
     background control is a key issue  done

2. Choice of optics, i.e. β*x =1 cm and β*y =0.1 mm
      background in IPBSM - 2nd collimator in the chamber,  installed
      jitters of incoming beam monitored by BPM system with IPBPMs

3. Vertical emittance growth in EXT
    DR to EXT ?, e.g. monitoring the orbit and re-producibility

4. Large coupling correction needed at IP
    rotation of IPBSM fringes ? 

5. Effect of the Multipole components in the FF
     especially important for beam with σ*y < 100 nm
     mitigation by  2.5 times nominal horizontal beta function at IP

Alignment of optics system will be checked.
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13

(Δσ)2 = (ηδ) 2 + (ξδσ0) 2  + ....

 σ0 = 37nm   and   δ(energy spread)=0.0008 

when σ<100nm,

η < 116 μm

ξ < 3,125

all in vertical direction

Just reminder ;
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Online	  Dispersion	  Monitoring
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14th 
Mtg.

26th June, 2012
Tuesday

27th June, 2012
Wednesday

28th June, 2012
Thursday

9:00

12:00

Introduction
greeting, goal at this meeting   
Alignment&DR status
circumference change, 3Hz 
operation, optics, emittance
alignment at all beam lines

Future prospect
IIFA and discussion
Beam Tuning

EXT -  IP tuning and discussion

Discussion : 1st goal
with TB discussions;

plan in summer shutdown
plan in the dedicated run

coordination in the dedicated 
run  etc.

13:30

18:00

Instrumentation-1
IPBPM, M-OTR, BPM system 

and FONT
Instrumentation-2

IPBSM
Training experiences
comments from all students

and discussion

 14th TB/SGC Meeting
Opening and status reports of
the KEK/LAL Compton, EXT-LW/

OTR, ATF2 status
and new proposals of ;

 CLIC-DR kicker, Feedforward (GM 
sensors), and new final doublet

Discussion : 2nd goal
IPBPM : electronics, design, 
production, IP new chamber,   
FONT for IP feedback and  
milestones/schedule until 

the installation

Summary

Session Organization

18:30 - Banquet
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