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http://en.wikipedia.org/wiki/Image:PET-image.jpg
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Cylindrical 0] 2*HH 4

- YA A2 2LEF - 38EAs 2L EHY

€ Activevol.:11.8L

€ Activevol.:8.5L
@ Filling Gas: Dried Air @ Filling gas : Ar, 25 atm
PRI, -10 226 ]
@ Sensitivity: 4.0 X 10'1°A/R/h @ 22Ra @ Insulator : ceramic
102~ 107 .
€ Range: 102~ 10" mR/h ® Sensitivity:
-14
€ Application : Radiation monitoring 22266 X 10%A/R/h @
for nuclear facility Ra
@ Shadow shielding tech.
510 <I.C. for Proton Beam Intensity>
_ ] l
s 7.0 30
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Elasped time (day) ;_cs i 5 /./ === Current |
§ 1451 5 .
‘ Mean dose rate measured over 100 days L T S T T ST (O T 8 0 1000 2000 3000 4000 5000 6000
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Time (10 sec) Dose rate (uR/h)

Deviation was 2.9uR/h ) )
<1.C. for RMS> @ Gwangyang Nuclear facility <Aging> <linearity>



(Industrial Appl.) ’E*F_*-'f—”il

- 230 MeV proton beam intensity monitor - Steel sheet thickness Monitor (POSCO Kwangyang)

9 Electrode:
Aluminized Mylar

€  Electrode: Stainless steel
€ Insulator : ceramic

©

Thickness of an incident window :
0.5 mm

¢  Filling gas: Xe @ 6 atm

@ Filling gas :Ar

€ Insulator: G-10

€ Energyloss @ 230

MeV : 0.045%
(~100 keV) <I.C. for Steel sheet thickness>

<IL.C. for Proton Beam Intensity>

18- .
- RMS: 0.989
£
100 - % 1.0
a2 —=— |onization Current
80
3 054 in log scale
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Relative Dose Rate (%) Steel Sheet Thickness (mm)

<linearity > <linearity>
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(Industrial Appl.) f:]'-ﬁ-

- H|ERM (Kr-85) O] &

Preamplifier

€  Incident window : Al Mylar
¢  Guard electrode

¢  Filling gas: Xe @ 1 atm
(W-value : 21 eV/ion pair)

<I.C. for fabric density>

beeees = Meaurement Range =~
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Current (pA)
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N
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M B-ray (*Kr)
‘/ Sample (Fabrics)

? Beta sensor (Ionization chamber)

‘\@ Preamplifier & Amplifier

ITonization Current

-

Feed-back

. Digital circuit to convert current to density

Display

&
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SIiC 7|5 SAMXt MA

- Development of SiC neutron detector by using SLiF.

Opm
0.2 pm
1] T T T T e 003pm
"~ 05pm,(Aluminum, 5x10" em?)
Dio d } 2 pm,(Aluminum, 1x10%8 em?)
16—
} 29.7 um,(Nitrogen, 1 x1014 em?)
¥ ALPHAS
14
_; O ELECTROMS 8 pum,(Nitrogen, 15101 em?)
= & PHOTONS
— 12~ =
[C]
=
e 366 um, (Nitrogen, 9.x1014 ~1x101 em?)
Lad 10 = -
=
=
= sl . e 0.03pm
i~
e T 02m
= .
3 Alpha Tritium
Z 6 E=(14 /5 )Esrtfiw ) (2.05 Mevl 273 Mev)
= ¢ " 3800 2000000 -|
g o5<rih we) <1.0eV _ 8iC with LiF_Hanaro ENF —=—SiC with LiF_Hanaro ENF
<X 1 — 3000 4 Linearity : 99.9%
e
2500 1500000 -
2 a £
o 20004 Thermal Neutron Flux 5
c 4 ] z 0
—u— 1.6 x10  nlcm’s
2 1500 . : QO 1000000 -
o 1 1 L | L O —+—7.0x10 nlcm’s =
Bl . 7 z e
(o] I 2 3 4 5 =] 1000 4—1.9x10 nicm’s IE
BAND GAP ENERGY (eV) 500000 -
. 500 -
C.A Klein. J.App. Phys. 39 (1968) 2029
L}
o .
0 500 1000 1500 2000 %00 3000 0 ! j ! ' ! ' !
. 00 5.0x10° 1.0x10" 1.5x10" 2.0x10"
* Wide band-gap Channel

2
* High radiation resistance and thermal conductivity (~ 800K) Thermal Eq. Flux@lens)

* High physical and chemical stability



HIE=H HE71 (2)

PIN photodiode Bt Xj| Ml A

- Active area

100000 - ﬂ\ 20KV 10x10mm® @ 24.7°C (118 counts.) SxSmm’ @ 24.10 (15 counts)
10x10mm’ @ 14.7C (1/4 counts.) 10000 5x5mm° @ 15.5C (1/4 counts.)
10mm X 10mm, 5mm X 5mm, 3mm X 3mm ol [ rionn 0 6475 4 o : i ey
a 3 10x10mm’ @ -7.4C 5xsmm’° @ -6.7°C
- TEM(Thermo-electric Module)
1000
€ 1000 J | ™ 81 kev ‘g 3
5 356 keV 3 46
- i 276 keV 3 356 keV
= n-Si SIOz 100 4 5 l 276 keV e
303 keV
- \ 1 383 ke! 0 \ l
| D+ - 4
10
Al
3 | 1 . .
vy PJ———————— P 0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Channel Channel
44 Edge 4
Guard protection 10000
lectrod structure —— 3x3mm’ @ 24.6C (1/8 counts.) 15 :;ﬂ’;".':;!‘;:;'“;:;g‘:“
electrode 33mm* @ 14.4C (1/4 counts.) e Srmx 3 mm? IN phatediode
3x3mm’ @ 4.2°C (1/2 counts.) a = Theoretical g (1 me x 13 me’ m shntod]
1000 - 3x3mm’ @ -4.0C £ 12| - Theoretical fitting =
o ~ = Theoretical fitting
- ©
Backside = ® s
§ 100 F
- A Basic Structure of a design of a PIN-type radiation detector- o S o
276 keV =
3
104 1 E:
303 keV 2 3
THE "
1 T S T T T i
0 1000 2000 3000 4000 5000 6000 ‘ 0 30 20 40 o0 o 20 a0
Channel Temperature

<Pulse Height Spectra with respective to Temp.>

08
~ = *Measured @ KRISS
= H.Company 5'0‘10‘ 0.7 4 i
« AR coated, A=3x3mm’ b J.len‘ g Applied voltage : 40V
4 Normal, A=3x3mm’ 7 4ox10 < o0
v AR coated, A=5x5mm’ — ] 380t £ os]
+  Normal, A=5x5mm < - 3.0x10* a
< AR coated, A=10x10mm’ T - 25x10° 'g 0.4
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O 1 1.5x10° ] -
Applied Voltage (V) 4 1.0x10° @ o2 == e’ Nosnd typs
= *  5XSmm’ AR-coated
100 -0 80 70 -60 -50 40 -30 -20 -10 D 5.0x10° g 0.1 4 10X10mm’ Normal type
—_ 0.0 § ¥ 10X10mm’ AR-coated type
S EE— - o :
2 i&.oxw‘ & 00 WX thens’ i <Prototype of a portable XRF>
-1.0x10*
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Wavelength (nm)



HI=H H=71 (3)
* Uranium concentrated soli source (from KRISS)

- Radon detector - 226 R3 concentration : 5.6 Bq/g
- Emanation rate : 25%

- Radium decay chain—

1Ed

R=0.9% @ 5.49 MeV L

Ty,
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e ] | —— Soil sample |
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Cd(Zn)Te
- Cd(Zn)Te

- Cd(Zn)Te

16X16 =!
- Cd(Zn)Te 3}
- Lithography

3

A=k CdZnTe 4%
quartz tube

R, @ 50 @ 0 om ‘nj[]ﬂ 0o e e (50 w0 0o e

ol

2|3t carbon coated
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ot 3% =

T2l d8= flet BAME| 7|=HE

TH2d 98 A MESJE7 712 E

42 CdZnTe FEHNM 25 SA/HZE7|=70E
ef=tte N EHAY ALY 45871 7l
Bl 0| 8¢t CdZnTe SN A /M=

Intensity

(@) (b)

LithographyH & 0]

% @ ® 6 1

(c)
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26

8¢t 3"5
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o
@

o
@

Charge Collection Efficiency
° °

°

00

CdZnTe CHAM

® & ® ® n

(degrees)

- § 8EEBBEEREEE

peak

Backscattering

Compton edge
for 662 keV gamma

Cs-137 100000
. Ba-133
30 kaV
»— KAERI CdZnTe f! e _« KAERI CdTe
E (10mm X 10men X 2 mm 1)
1000048 & ¥
2
] Compton Edge
3 for 356 keV gamma
8 1000
. 662 keV Photopeak |
'
l o 100

o

nt,=1.36x 10" em’V

1 ® Experiments
| | ==—Hecht Equation (R* = 0.9917)

- CZT: KAERI (10x10x11 mm’)
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Applied Bias (V)

Mz} o|SE §EEIL
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2500 4
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J Backscatter peak

= 511keV
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CdZnTe 3}EEHH AZEY

| 1274 keV

w

)
1500 2000 2500 3000 3500 4000
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T T
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S84 d=71

(Appl.) CsI(TI)/PIN photodiode detector

- GsI(Tl)/PIN photodiode + Preamplifier + Shaping Amplifier

+=_>.

<CsI((Tl)/PIN photodiode>

3000 1500
2700 4 = ——Na-22 (3X3mm?)
2400 ——Na-22 (5X5mm’) ——Cs-137(3X 3 mmz)‘
] ——Cs-137 (5 X 5 mm?), 1200 ——Co-60 (3 X 3mm’)
2100 | Co-60 (5X 5 mm’) L
1800 900
£ 1500 €
3 5
8 1200 S e00
900 -
600 - 300
0
0 300 600 900 1200 1500 1800 2100 2400 0 300 600 900 1200 1500 1800 2100 2400
Channel Channel
4000
2
— Na-22 (10X 10 mm’) 1400 -
——Cs-137 (10 X 10 mm") a
3000 4 ——Co-60 (10 X 10 mm’) 1200 4 P
——Na-22 ($3590-08)
2500 4 —— Cs-137 (S3590-08) 10004
——Co-60 (S3590-08) s RA2=1
i }
S 2000+ £ 500 Co-57,Cs-137,Co-60
3 \ =
>
O 1500 ¥ 2 600 =
. 2
1000
W 400
500 -
200 -
0. a
0 300 600 900 1200 1500 1800 2100 2400 0 T T T T T
Channel 0 200 400 600 800 1000 1200
Channel <Industrial CT>

<Comparison of pulse Height spectra>
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(Data Acquisition System, DAQ)
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(DSCC Software on PC)
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A% 3

Laser Mask Maker, Mask Aligners, Mask Spin Coaters, Hot Plates, Wet Station, Spin—Rinse—-Dry

Furnaces (Oxide, POCI), Low—pressure CVD, Plasma—-enhanced CVD, Thermal Evaporator

5% 3%
E-bean Evaporator, Sputter, Rapid Thermal Annealer, Plasma Asher
e 38 Deep Reactive—Ion Etcher, Wet Stations, Spin-Rinse-Dry

&M 4%

Purification Furnace, Czochralski Furnace

Low —pressure Bridgeman Furnace, Travel Heat Method Furnace, Zone Melting Furnace, Sublimation

Furnace
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WAL AM s

3714

WAMA A 54 71

Infra-red Mapper, UV Measurement Equipment, I-V, C-V Measurement
Equipment
NIM Modules, 4GHz Oscilloscope, Electrometer, Charge Mobility Measurement
System

WA #1717

Flip—Chip Bump Bonder, Wire Bonder

AL AL 2

Az 64

Quartz 8 7}&F

Quartz Tubing Sealing System, Quartz Tubing Cutting System

|

2

M A8 7+

Carbon Coating Furnace, Automatic Polishers, Diamond Wire Saws, Laser Wire

Saw




AlS AlDY B Xl &eH

315t A 2 A2l Vacuum Furnace, Vacuum/Hydrogen Furnace

7HE71 A HAME

) s X-ray Detector, S—band Station, X-band Station, E—gun Firing Station
(7171 A5 A18)

A YR 1F} e A1FA Ultra-long Bunch Train RF Station




NN ME BE B, 98, ATE0f
HE A2} High Vacuum Pumping System, High Voltage Supply, Triode E-gun Power Supply
YA BE
AZ 9 As FGrra A= 97} He Leak Detector, RF Signal Generator, Network Analyzer, High Speed Oscilloscope
o
Test Loader, Thermal Imaging Camera
A Ao | AL 2R XF AL, O FRE FAAAEH", Ao A7) AxH
AR
Z3} A3k o B Ao Modulator, Klystron, Magnet Power Supplies, Pulsed Gun Power Supplies, NFC based
Aol /2A] T Machines,

Radiation Monitoring System
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System
Integratior

R&D Roadmap @ Fab. center
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Linac for CIS

A

Container Inspection

Container Inspection

With Neutron

AR

System (CIS)
A

6 MeV X-band
Linac for RTS

\ \

Protype Radiation
Therapy System (RTS)

2016 2017 2018 2019 2020 2021 2022

falatlon I herapy

Next-generation

RTS

System
T

15 MeV Llnac for
Missile Inspection System

|
>
|

Missile Inspection
System

I
[
1
I
I
1
: A
1
I
[
1

Radiation
Detector
& Imaging

Single Crystal for
Radiation Detector

QdZnTe, CdTe

TIBr
Single Crystal

Radiation Detector

Radiation Imaging
System

ICdZnTe imaging Modul

Si l-’l'NTtTpe

~ XRF
Module

Cs.l(T_I) + Si PIN

“X- ray ' ga mma -ray,

Radiation In:1agin
Algorithm &
Software

~

Double Cérhpton
Camera software

%



DuGaRTS6.avi

SARMIP| ME7|H S& XA

& UTi HEHZ SO FES|Y R ST

x

Incubation

M2REA 7]s o|H/X =

FEEA/NE, 7I=0[H/ X =

S
19
Ho

Coordiation

" M2E E2A SHE ERo, 24

= HEo|L HMT|, SAMH XR7]| S

=
o
=}

H

=
=

Xt
=4

al
x

o

dL21SMx

8 WAH7|7| FHol

F
=

2l
X
&

=2
(=



http://www.google.com/imgres?imgurl=http://3.bp.blogspot.com/_fECXhtX6uh0/TQfW8TQNZnI/AAAAAAAADKs/jDfgFW7sVu4/s1600/collaboration.jpg&imgrefurl=http://navycaptain-therealnavy.blogspot.com/2010_12_01_archive.html&usg=__rhRUUmF2Lyn_mkFptao445CPFTM=&h=1050&w=1050&sz=108&hl=en&start=5&zoom=1&itbs=1&tbnid=914kuMungGaZJM:&tbnh=150&tbnw=150&prev=/images?q=collaboration&hl=en&tbs=isch:1&ei=hSmaTZ-aBoy70QGlqKn1Cw
http://images.google.be/imgres?imgurl=http://farm3.static.flickr.com/2201/2100634092_ecaf9bae2a.jpg&imgrefurl=http://www.analytics20.org/web-analytics/white-paper-iv-social-networks-in-latin-america-second-part/&usg=__2MSyajlFFGkIFFJxTtnfNR_qfbI=&h=303&w=396&sz=34&hl=nl&start=25&tbnid=420pfoAWiy3AKM:&tbnh=95&tbnw=124&prev=/images?q=networks&gbv=2&ndsp=18&hl=nl&sa=N&start=18

=7t SAMI|7] 2lZE}

WAEOISXIKINE. %
| ~<
A0 st TR

_IEEMW@E“*EI”'EI
(KARA]

E!M*UIJIM%P%‘ 1=
(HE2/KARA, 204)

T I s etar | | a=x) [& ] = =t =

n =s39 = R kB N etss=x EEl ==z

el =] Bl == (a3 \ | =2=a== l = = =

[ BRI ECE-SNES Bl = B =2ax== B < & =
& =t a —

0O 60 100 200M 300M




Thank You S0 Much!



