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Problem for scanning speed

Scanning time for each view in PTS2
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Retake pictures
1.43 times/View

(Scannmg speed
7.12g/year
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Total time 6.6 s

Improve recognize surface method
< Increase success rate of recognizing surface)
1.43 -> ~ 0 times/view

| total time 2.8 s /view: 7.12 — ~16 g/year

J

Shorten image processing and taking picture time

- Improve image process speed )

2.6 -> 0.1 s/view (2 MB * 96 picture/view)
(73.8 -> 1920 MB/s)

- Change camera
150 -> 1000 fps (0.6 -> 0.1 s)

total time 1 s/view : 16 -> 47 g/year

Shorten moving and dumping time

(- speed up stage velocity

- use stroboscopic light(reduce dumping effect)
0.5 -> 0.1 s/view

\

total time 0.1 s/view : 47 -> 470 g/year




How to recognizing surface previously”

Number Of Grain(Nog)
= Number of pixel which consist of event
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Improve method of recognizing surface

Problem 2. Error of surface by position accuracy

probleml. misrecognize surface by dust

- get more than two peaks
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Result of improving recognize surtace method

Retake pictures
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Problem Tor scanning speed recently

Scanning time for each time in PTS2

Total time 3.2 s

Retake by missing
surface

0.0 s

_ Taking pictures,
image processing
3.2°S

Wait moving
and dumping stage
(Sum background)

0.0 s(0.5 s)

Improve recognize surface method
< Increase success rate of recognizing surface)
1.43 -> ~ 0 times/view

| total time 2.8 s /view: 7.12 — 14.7 g/year

T

Shorten image processing and taking plcﬁw&g)e

- Improve image process speed
2.6 -> 0.1 s/view (2 MB * 96 picture/view)
(73.8 -> 1920 MB/s)

- Change camera
150 -> 1000 fps (0.6 -> 0.1 s)

Fcanning speed
14.7 g/year

total time 1 s/view : 16 -> 47 g/year

Shorten moving and dumping time

(- speed up stage velocity

- use stroboscopic light(reduce dumping effect)
0.5 -> 0.1 s/view

\

total time 0.1 s/view : 47 -> 470 g/year
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image processing and taking picture time
Bl  Moving & dumping stage

‘Taking picture & recognize surface
. Tracklng (Ellipse fitting) & save picture
Taking picture 0.6 s
— + image process ~ 1.7 s
| (filtering ,binarization etc.)
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View Need to shorten image processing speed

for increase scanning speed!! S



Conclusion & Future plan

 Conclusion

« PTS3’s scanning speed achieved 14.7 g/year by improving
recognize surface method.

* Next bottle neck for scanning speed is image processing time.

« Future plan

« Shorten time of image processing
* Process parallelization by using GPU

« Shorten time of taking pictures
« Use high speed camera (150 fps -> 1000 fps)
<-need to use strong intensity light source(ex: Laser diode)

« Goal : image processing time 3.2 -> 0.1 s/view
« By upgrading these, scanning speed achieve 47 g/year
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outline

« By using new optical system, phase contrast microscope, we aim
to get new information ; phase of optical image.

« By using this information, we search possibility whether new
analysis method, which have high BG rejection power, can be
established or not ?

Observation condition

Optics conditions Sample
 phase contrast - 40nm Ag Nano particle
‘[ . Transmission -+ 150keV carbon ion

Light source
« Halogen lamp



What is phase contrast microscope

 Phase contrast microscope use the information of difference
nhase between direct light and diffracted light.

* [n phase contrast microscope, the difference is converted to
contrast.

 Phase contrast microscope is mainly used in biology to
observe transpicuous cells.

-
Ex) buccal mucosa cells

Formation Directly
th;,ﬁn”. light
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http://www.nikon-instruments.jp/jpn/learn-know/microscope- https://ja.wikipedia.org/wiki/%E4%BD%SD%E7%9B%B

abc/learn-more-microscope/about-phase-difference-observation | 8%E5%B7%AE%BEI%BAL%I5%E5%BEBAE%EI%SF%AL |
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Comparison (event count)

How to count
1. 1 took 10 sample’s pictures for each condition.

2. After that, processed and binarized all images .
3. | counted remain events whose size is more than 5 and less than 100.

result
Event density [/(10um)”"3] 6.7%
_ phase contrast epi-illumination
(advisory)
40 nm Ag Nano particle  0(=0.014) 1.40 209=*1.1
Event density [cm’\2] 258% &\
I I e
(adwsory)
150 keV carbon ion 8.1e+003 7.0498e+006 2.1296e+007

3.30677e+006
(ellipticity >1.3,minor > 4)

BG 119 13

ligcht source Hg-Xe, 450nm



Possibility of new analysis method with phase contrast

 Phase contrast microscope have high efficiency for carbon sample.

* |f the cause of seeing carbon sample well is difference of Nano scale
construction,

-> event which can be observed by phase contrast is track.

e S0, by using phase contrast microscope, we can reject part of back
ground events.

advantage
(- We can reject BG event which we can’t reject by ellipse fitting. )

« Since we need not use shape of optical image for event selection, we
need not use high magnification and NA objective lens.

—easy to increase scanning speed

\_ J

mg to evaluate effect of phase contrast by comparing same event

* I'm go
ich observed with epi-illumination and phase contrast.
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wni



Sack up



original

After binarization

A0nm silver Nano particle

hase contrast

A

100 um

200 um

transmission
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original

After binarization

phase contrast

150 keV C ion beam

100 um

200 um

transmission
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Observation conditions

Optics conditions
e phase contrast

« Transmission

Light source
« Halogen lamp

Background brightness

o 117

Objective lens

» phase contrast Plan Fluor x100, NA=1.30
e« Transmission Plan Flour x100, NA=0.7
Imaging lens

« X 0.55 (sum of magnification is x55)

Camera

s 2M pixel CMOS camera
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