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The constant injection condition
could keep a half day or more.
(Feb. 2014)




Linac stabilization

1. Renewal of the klystron modulators
#1~#4 completed(2013/June-Sep)
#0 In progress
The hardware bugs(HV PS) will soon be over.

2. Renewal of the cooling water system for the Linac
accelerator components(2013/June-Sep)

3. Replace to new klystron (#0)
The power drift come from the old klystron which was
almost end of life.



Renewal of the klystron modulators @ATE
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Before summer shutdown

Renewal of the cooling water system
for the Linac accelerator components
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After summer shutdown
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Cooling water temperature 0.2°C/div

The previous system was very old
and had troubled often.

The stability was not good which was
caused by the energy drift of the linac.

Cooling water temperature 0.2°C/div

/

The temperature stability is less than
0.1°C during all of the days.



@ Replace to new klystron (#0)
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(Y Multi-bunch, Multi-train operation
For Radiation inspection(Oct, Nov/2013)
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Extracted bunches at ATF2
14 14 19 19 Multi-bunch(11 bunches with 5.6ns
T T spacing) and multi-train(3 trains) operation
P — was confirmed for the radiation inspection.

23:15:20 Radiation level will reach 11.9%.

The stored current was over 40maA in the
DR and the beam could extract to the
ATF2. The radiation loss was small at the
condition.
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Troubles

1. Injection kicker HV PS was broken(Dec/2013). After
replaced the HV PS, we found the damaged dummy
load. According to the instruction of J.W.
Krzaszczak(SLAC), the dummy load was repaired.

2. The new installed HV PS of the modulator(fabricated
by TDK-Lambda) had the hardware bugs(low noise
Immunity). We had to replace the troubled HV P.S.
some times. The reason was found out, already.

3. The RF gun laser(5.6ns spacing) had
trouble(Jan/2014). The spare laser(2.8ns spacing)
was used for Jan/Feb operation.



@ Injection kicker Trouble

2013/12/248914°08

The damage at the GND contact was found. The O-ring
does not work to make the contact.
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DR circumference stabilization

1. DR tunnel temperature stabilization
The air conditioner censer location moved from the
return to the output.

2. Cooled air introduced to the DR Nakanoshima area.



@ DR tunnel temperature stabilization

Before summer shutdown After summer shutdown
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The Temperature in the tunnel was
changed when the magnets were
turned on. After moved the censer
location, the temperature change was

reduced.
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(Q Cooled air introduced to the DR
** Nakanoshima area

The previous air cooling was the outside air
introduced Nakanoshima. The temperature
was changed during day and night. The
constant temperature air blow using a 45kW

chiller, which was used at linac, was
Introduced.

File Options

Tools View Help |
Zm &
@ | [ | £ % | P | L | P
Open Properties | Channel List Print Zoom In Zoor it | Zoom Reset|  Refresh

Data Max: 32 832 Q22|22

Cooled air(green) ———

Nakanoshima floor(blue)

1~

" | Magnets ON

i
Data Min: 22 2z 12 12

fo) .
18-0CT-2013 11:36:42.000 <<< 7 00:00:00.000 >>> 1 IV 25-0CT-2013 11:36:27.371

Channel List ] Statistics ]

|#  |Ysource | Color | value | Time [cursor val |-
DB_TCT:TCT:DR125 e AT s
DB_TCT:TCT:DR.126

DB_TCT.TCT:DR.127

Z
3 [ O rS—S—S—S—S—S——
4 DB_TCT:TEMPFACIOUTSIDEMONITOR ~ — ——
) DB_TCT:TEMP:QUTSIDEMONITOR — s ggmmesmeeae gmesa
B DB_DR_AIR_INVERTER:FREQREAD -

10days trend of the temperatures

Archive:

Patf/data/vIoggerr’temperaturellog_tct,varc _v] Major Line = 1.000 Day




@ DR circumference
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AE/E measurement at the DR

(ATF

20/Jan/2014~7/Feb/2014

AF=1428.058-1428.030
=28kHz

'l AC=~3mm

The circumference
changed 3mm during two
weeks.

All of the power off during
the winter shutdown and
the cooling water
temperature was reduced
to prevent the frozen
water trouble.
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Y  XSR monitor problem
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Fast mechanical shutter

We are using the XSR monitor to
measure the emittance in the DR.
The XSR monitor can get shot by
shot beam size information.
Recently, the vertical beam size
less than 4um was measured.




»  XSR monitor problem

Position dependence20131217 MO - M1k MBS+ MIRE
60 6 MD 6.0045
— ' M1 0.0017681
—8— SigmaY I M2 4.6926e-7
B S R 0.99649 8
50 | —— 5 : : :
;ﬁﬂe—g’;’;ﬁ Y= MO 4 M1%x 4 . MB° + MO*x® l
| 52 M0 48259 | R 7
40 4 M1 0.0020107 /
I e | 5] Mz 6.932e-7
—e— SigmaX =
E l:q_l f-g R 0.94572 /
= [T 6.5
% 30 3 = /‘
= i iam:
= 5 % ” ot ’T.—su]max ; ,%?
=z — =
N 20 2 8 \\ d
1 ® ’
47 » I -
10 1 \T\ /‘
46 - /I - 4.5
0 0 T % -B— SigmaY
45 3
100 200 300 400 500 600 4000 3000 2000 1000 0 1000
Vertical Posposition(um) -

The measured vertical beam size changed about 20%
according to the vertical position. The focus scan result
showed the evidence of the astigmatism of X-ray optical
device. We suspected the deformation of the Si mirror which
was replaced 3 years ago. 14



Vertical Position Scan20140121
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The Si mirror was replaced to
previous one then the position
dependence was almost cured.
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(E) MS1X YAG:Ce screen monitor
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A new screen monitor using YAG:Ce scintillator
was tested.

Purpose:

1)To measure the beam tilt at the exit of the DR , A

2)To measure the momentum spread 0= == ol L R RS N
o | W

3)To measure the vertical beam size ‘
A high resolution lens was adopted to the

modified screen monitor chamber.



(E) MS1X YAG:Ce screen monitor

YAG:Ce scintillator has following features,

1)high sensitivity(brightness) compared to OTR

2)higher resolution compared to phosphor screen

3)SR effect from the upstream can be avoided by the shutter timing
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MS1X YAG:Ce screen monitor

Beam size calculation from design parameters and measured

emittance, 0.0009
Betax = 2.2148 m ":332: |
Betay = 8.567/5 m o
Etax = 0.4868 m g 0.0007 |
Emittancex(Ex) = 1.3 nm g 000065 |

0.0006 | Calc 0.4%

Emlttancey(Ey) :14pm 0.00055 Calc 0.6%
dp/p=0.0006 0.0005 L Measured energy spread -

0 05 1 15 2 25 3 35 4
Stored current [mA]

Example of energy spread meas.

Sigmay =Ey x Betay= (14x1012 x 8.5675)2=11um_Sigmax =((Ex
X Betax) 12) 2 + (Etax x dp/p)?)1/2
=((1.3x109 x 2.2148)12)2 + ( 0.4868 X 0.6x103)2)1/2
=(53.6um2+292um?)12=297um




MS1X YAG:Ce screen monitor
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" MS1X YAG:Ce screen monitor

Beam test 2013/11/22
The lens was replace to high magnification lens( 6um
resolution) and a optical filter(500nm/10nm band

width) was installed to avoid the saturation.
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MS1X YAG:Ce screen monitor Are

Exposure Timing

OTR, SR Seintilation The CCD sees the OTR, SR from up stream
and the scintillation light.
The OTR and the SR light can be avoided by
the external trigger timing of the CCD.
CCD gate timing ; | 20140207TimScan -
S0us Eﬂl‘
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The shutter timing characteristics(electric
shutter width 50us)



MS1X YAG:Ce screen monitor

File shifter
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The vertical size was different for the .
left side and right side. The energy
difference shows the different focus.
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1.

2.

Summary

To supply the stable beam to ATF2,

a) The linac modulator renewal was completed (except for
#0 modulator).

b) The renewal cooling water system was completed.
c) #O klystron was replaced to new one.

Multi-bunch/Multi-train operation was carried out for the
radiation inspection. Over 40mA of the stored current was
operated without any serious radiation loss.

DR temperature stabilization was carried out. The effect is
not clear.

XSR monitor — Si mirror was replaced to avoid the
deformation of the optical system.

A screen monitor was tested using YAG:Ce scintillator.




