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Development of High
Resolution Camera and
Observations in TESLA Cavities
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Cavity is rotated and moved longitudinally.
The cavity moves to swallow the camera cylinder.
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Inside the Cylinder

mirror

/

~100 mm

T 3 cylinder

|l 21 :to Cameral"_ axis
5 mm

The camera can be
moved by a Linear

oy

70mm | Actuator to adjust the
: working distance.

irror can be
by aRulse M

tilted
otor.

KyotoU niversity

TTC Meeting at DESY, January 14 - 17,2008




Camera Specification

- 1.5M-pixel CMOS Color Camera
1400px X1000 px: 5.0um/px
Toshiba teli CSF5M7C3L18NR

- Distortionless Lens(0.15x ~ 0.35x, f75mm)
V.S. Technology Corp. VS-LD75

- 40mm Extension Tube (later)

Maximum resolution: ~0.70x, ~7um/px (~15um/px)
Limited by the Working Distance~120mm
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http://www.ff-net.ne.jp/ffhome/vsldseries.html
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Interior Surface of Zanon #84
EBW seam

of the cells.
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Statistics of spots(>100um) in Z84
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REMARK: All the spots were found at the
iInput coupler side of the EBW seam.
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Modification

@ Zanon #84: by the first inspection system.
y Sizes of spots were observed.

On
Re

ouilt t

ne tube after this observation,

New C

rive mechanism for better positioning

The extension tube for 2X magnification

New illumination system

A height estimation method was also
established after this.

@ AES001: will be explained ...
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~ New Inspectlon y
INew camera cylinder &EEE C H
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| 5-- " longitudinal
¥ movement
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Ball screw

Pulse motor
L —_
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AESO01 —————

o

Odeg@lnput Coupler

® Quenched at Eacc~15MV/m without field emission(no Xray).
® passband mode measurements shows that #3 and #7 cell are
suspicious.

® In CERNOX measurements two hot spots were found at the
equator region of #3 cell.

‘'
Vertical Test was performed at FNAL/JLAB. _
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E AESO01 has hard quench at 15MV/m, where
= 102 Its location was identified by Cernox at FNAL.
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AESO001 #3 cell 169°
Larger grains Fine grains

EBW area: Larger Grain
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AESO001 #3 cell 181°

EBW affected area
Larger grains Transition? Fine grains
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AESQOO01 #7 cell 325°

EBW affected area

Largest grains
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Determination of Spot Positions
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Correlation with Thermometry

Omitri A. Sergatskov: Thermometry on AESO1 cavity at Fermilab N "
@webex20071204 J Y |/
N l ﬁ!(

Two hot spots@FNAL/JLAB  Three spots found@Kyoto

TTC Meeting at DESY, January 14 - 17,2008



The location
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Stripe IIIumlnatlon(SI)

® Fourteen Electro-Luminescence(EL) strip sheets are 10mm
In axial direction and cover 100mm in azimuthal direction.

® These fourteen strips can be turned ON/OFF one by one.

® Assuming that cavity’s interior surface is a complete mirror,
we can measure wall gradients of the cavity’s interior surface

with these ELSs.
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Inside the Cylinder

45deg

EL strips 7 EL strips

~100 mm
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Actuator to adjust the
working distance.
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Wall Gradient Measurement

r * 9 gradient of the cavity’s

1 interior surface
i G = Earctan(ij.
. . 0 * 2 R—r
iInner radius 5 ;
of the cavity ;
R=100mm

hole llight source (EL)

A

Outer radius
of the cylinder
r=25mm

position of i to camera
EL turned ON:Z,E Z

mirrorid5deg

KyotoU niversity

TTC Meeting at DESY, January 14 - 17,2008



Wall Gradient Measurement
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The center spot move left to right
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Wall Gradient of spot at #3 cell 168°
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Left: Measured gradi[eunts} and a fitted differential gaussian.

Right: Schematic drawing of the integral of the fitted curve in the left.
This data shows that the spot is a convex(ball).

From the fitted differential gaussian, the height is 84um. -t
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Wall gradient]deg]

Z[um]
This data shows that the spot Is a convex(ball).
From the fitted differential gaussian, the height is 60um.
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WaII Gradlent of spot at #3 cell 181°
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* This data shows that the spot is a convex(ball).

* Because of the continuity of the measured gradient, we can
Integrate the gradient to estimate the height of the spot.
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‘ Height of spot at #3 cell 181°
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Wall Gradient of spot at #7 cell 325°
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Left: Measured gradients and a fitted differential gaussian.
Right: Schematic drawing of the integral of the fitted curve in the left.
This data shows that the spot is a concave(pit).
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Helqht of spot at #7 cell 325deg
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Observation of AES001

Mainly the equator and the iris regions of all the cells
were observed.(about 30mm width)

® Three spots in the equator region of #3 cell were found.
® One spots in the equator region of #7 cell were found.

® These two results seems to be correlated with the pass-
band mode measurements.

The azimuthal positions of the three spots found in #3
cell were 168, 169 and 181deg:

This result seems to be correlated with the result of
CERNOX measurements. (We think that in the CERNOX
measurements, the first two spots were observed as one
hot spot, because of the position resolution. )
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Appendix
AESO001 #1 cell 252°

EBW seam

—

to Equator
and #2 cell

The result of SI measurements
shows that this spot Is flat. 1mm




Appendix back side of EL
AESOOl #2 3 iris 212°
; . to Equator
_ Iris ~ of #3 cell
to Equator§ .

of #2 cell -

¥ P
arc scar?

back side of EL

The resultiof S| measurements shows that thisispot IS flat.
This spots looks like a sign of Field Emission oy Arcing.
Many spots like this were observed. ;J mm




. Appendix
AESOOl #4-5 iris 233°

ﬁ

back side of EL ' gback side of EL
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All the Iris regions are yellowish.
| This spot is locally bright.
I U USQy by ERERE AR




Appendix
AESOQ01 #4-5 ifi§ 136°

back side of EL: back side of EL
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Appendix vy
AES001 #7-8 iris 279° 1%
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Appendix
AESOO§1 #8-9 iris 9°

back side of EL
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Other spots back side of EL
AESOOl #8-9 iris 82° 5

|r|§
back side of EL: [

: | M

-

crack /3
to EquatorE S (0 Equatorg
of #8 ceII _ of #9 cell .

® This line Was observed, locally at the iris betweerg #8 and #9
cell, and alliover the iris between #9 cell and bearm tube.
* Niobium Was not sufficiently molten during EBW?:
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Summary

Z84 had 28 spots with more than 100um radii;
they were all input coupler side.

"he resolution of 7.4um Is achieved,;
Imited by the working distance of the lens.

AES1 had four spots; their locations agree
with the results from passband mode and
thermometry measurements.

"he wall height/depth can be estimated by
Integrating the measured gradient.

Waiting for DESY cauvities...

KyotoU niversity
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Appendix
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llluminating in front of mirror




llluminating ahead of the mirror

without LED with LED

-)

without LED with LED




Center Light
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All stripe on

All stripe on
except center
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llHlumination of the mirror front
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Damper

aGEL
Shock Absorb er & Vibratior

e End of Camera Cylinder:f
opposite side of the camera, >

ntePBalance(4kg) )
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