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Recovery from the Earthquake 3.11.2011

Impact of the earthquake on ATFImpact of the earthquake on ATF

Photo:	
  2011/March/11	
  15:55

Reported in LCWS2011(Granada,Spain) by N.Terunuma 
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Main Power
Lines

Recovered	
  in	
  April



ATF LINAC
QM2L	
  table	
  was	
  backed	
  to	
  the	
  original.
Chambers	
  were	
  exchanged.

QD10L	
  bellows	
  was	
  exchanged.

All	
  were	
  repaired	
  in
March!



ATF	
  LINAC	
  Klystrons

Repaired	
  in	
  April.



Beam Transport
Fallen	
  Pb	
  blocks	
  were	
  cleared.
Ceramic	
  of	
  the	
  CT	
  monitor	
  and	
  a	
  bellows
were	
  exchanged.

Repaired	
  in	
  April.



Damping Ring

Repaired	
  in	
  April/May



ATF2 beam line

Reposi@oning Dust	
  on	
  the	
  IP-­‐BSM	
  Op@cs

Dust	
  on	
  the	
  FD	
  mover

Magnet	
  Mover

Outside	
  of	
  ATF2	
  end

10	
  cm	
  slide



ATF2 FD/IP shield works: re-
positioning

Big	
  work!	
  3	
  weeks



ATF2	
  FD-­‐IP	
  area

Recovered	
  in	
  May



Checkout of Electricity and
Water in May

DR	
  magnet	
  PW	
  sta@on,	
  6.6kV Cooling	
  Water	
  pipes



A test beam passes all beamline

2011/5/25
Injector

2011/5/26
LINAC

5/31
DR	
  1st	
  turn

Single	
  bunch,	
  0.78	
  Hz,	
  0.3	
  x	
  1010	
  e/bunch	
  DR&ATF2

5/27	
  BT	
  end

6/2
DR	
  storage

6/2	
  MS1X6/3	
  MS1FF
6/3	
  MS2FF

6/3	
  MSPIP

2011/06/03	
  
N.Terunuma



Damping Ring Study in 2011-2012

• In Summer Shutdown
– Fine alignment

• New DR geometry based on measurement
– Distance of North & South section became longer by ~1.3mm

• In Oct.2011-Mar.2012 Run
– Weekly emittance tuning

• η correction
• Coupling correction

– BBA
• Arc section and a part of Inj/Ext area

– New DR Optics (by Kubo’s report)
• K1 of combined B was newly estimated from Steer-BPM data
• DR optics re-matching with the new K1 of B



DR displacement (Enlarged
image)

aUer	
  earthquake
Rough	
  alignment	
  in	
  May

•1.5	
  mm	
  wider(N-­‐S)	
  than	
  the	
  original
design.	
  When??
•New	
  design	
  was	
  defined	
  as	
  wider	
  but
same	
  circumference.



DR BBA
Measured BPM Offset

With the offset, orbit correction looks fine.

T.Okugi ATF2 proj. mtg. (KEK) 2012



DR Optics

ORM analysis gives
correction factors of Q
strength including
combined B → new
design optics

K.Kubo ATF2 proj. mtg. (KEK) 2012



Summary of εy of ATF-DR 2011-2012

3/11
   ↓



ATF2 Project







ATF2 Beam Tuning
• Orbit tuning

– IPBSM background
• Matching

– η ( by QS* ) and coupling( by QK* ) correction
– OTR measurement → α, β and emittance
– Optics matching with matching Q( QM*FF )

• IP beam size tuning
– (FD scan)
– Linear knob scan
– SD4FF and SK1FF scan

• These scans are to be iterated.

• IP beam size monitor
– IP Carbon WS
– IPBSM(Shintake)

• 2-8 deg. mode for 300nm < beam size < a few um
• 30 deg. mode for 100nm < beam size < 300nm
• 174 deg. mode for 25nm < beam size < 100nm



OTR measurement



Linear Knob Scan

‘Linear knob’ is made from linear
combination of SX movers, and
they are ‘orthogonalized’.



Tuning History/Results 2012

• -17Feb. 10x10 optics
– Successful meas. in 30deg. mode
– σy=203nm

• 21-24Feb. 10x3 optics
– 30deg.mode meas. → σy=160nm
– Trial of 174deg. Mode

• But no modulation measured. Expected σy is almost at the edge
of measurement limit.

• 7-15Mar. 10x1 optics
– 30deg.mode meas. → σy=160~180nm
– Many troubles: optical parts( mirror, lens,…) were broken.

• 15-16Mar. 10x5 optics for IPBSM study

N x M Optics: (βx*, βy*)=(N βx*design, M βy* design)
Bigger N,M→bigger beam size but lower BG for IPBSM



Example of Fringe Scan



Other Experiments in ATF
• Pol e+

– Collision experiment of e- and LASER in resonant
chamber

• FONT
– Fast feedback for ATF2/ILC
– Quickly restarted from the EQ

• EXT LW
– Recovery work in Fall 2011
– OTR target was installed and is studied.

• IP and Low Q Cavity BPM
– Low Q BPM study at the end of LINAC( Mar. 2012)

• Multi-OTR system in EXT
• ….



ver@cal	
  posi@on	
  scan

Compton	
  signal
with	
  fast	
  detector(BaF2)

3D	
  4-­‐mirror	
  cavity

mode-­‐lock	
  Laser
357MHz,	
  10W

Pol e+ Experiment

(Hiroshima,	
  KEK)



Summary
• ATF was quickly recovered from the earthquake
3.11 2011.
• Damping ring is operated with εy~10pm and study
for further smaller emittance is on going.
•There is a big progress in ATF2 project in 2012
where σy~160nm. IPBSM, however, is still to be
studied and there are also many things to be
overcome.
•There are also other active experiments/project in
ATF.

Thank you



Back Up



Beam Size Measurement in DR

Layout of the SR-interferometer

Synchrtron light Polarizer
Band pass
filter

Double slit
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SR interference beam size monitor



N.Terunuma IPAC10



N.Terunuma IPAC10



N.Terunuma IPAC10



N.Terunuma IPAC10



N.Terunuma IPAC10



FONT

P.Burrows ATF2 prj.mtg 2012



EXT LW
 Recovered from the EQ in the Autumn run in
2011. Laser-e- collision signal is not yet seen.
OTR target was installed for optimization of
collision and cross calibration. OTR study in
Mar.2012.

e- beam size
minimization
by QM14

OTR double
image



IPBPM

Y.Kim ATF2 prj.mtg 2012



Low-Q Cavity BPM

A.Heo and S.Jang ATF2 prj.mtg 2012


