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ORTEC Overview ORTEC"

ORTEC was founded in 1960 by researchers from Oak Ridge National
Labs to commercialize charged particle detectors

e Headquarters: Oak Ridge, TN with global
sales and service offices

e Employees: 300+ worldwide

e Core focus: lonizing radiation detection,
identification and analysis instruments and
systems

e Ownership: AMETEK, Inc., a leading global
manufacturer of electronic instruments and
electromechanical devices.




AMT Global Footprint ORTEC"

“ EMEA Sales Offices
. Milan, Italy
+  Dusseldorf, Germany

B Athens,OH
* Manufacturing Center
* R&D Center
* Sales Office
* Global Service Center

" Tokyo, Japan
“ Sl Sales

- wokingham, UK
*Solartron Mfg Center
~ *Sales Office

"‘}J(Global Service Cente

B Seoul, Korea
* Yl Sales

B Beijing, China

* Sales Office

* Global Service Center

B Shanghai, China

* Sales Office
];olq_al Service Center

B Oak Ridge, TN
* BU Headquarters

* PAR Mfg Center

* R&D Center

* Sales Office

* Global Service Center

-

‘ Bangalore, India

B AMT HQ * Sales Office.

' * Global Service Center
B Sunpower R&D, Mfg, Sales & Service v )
B AMT Sales and Repair Center With Distribution and Reseller Partners 4

' AMT Sales and Field Service covering all non-direct countries...
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AVA Pribori Oy

Over 30 years of experience in Diagnhostics, Nuclear Science
and Environmental Protection
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ORTEC Core Competencies ORTEC"

N

High Purity Germanium Crystal Mfg.
- Purest industrial substance intheworld
-~ 1x10%0 atoms/cc of impurity or better
(out of about 1.2x1023 atoms/cc total)

»= Cryocooling Technologies
- Vertically intergraded design and
manufacturing of Stirling coolers

N

Specialized Electronics
- Highly specialized for nuclear, corrosion
and materials analysis —

N

Analysis Software

- Comprehensive offerings for integrated
hardware control, data analysis and

visual display

N

Integrated System Applications
- Focused expertise to assess and
configure or customize targeted
solutions to meet your needs




ORTEC"

Key Technology: HPGe Detector LN2 and
Electromechanical Cooling Systems

NN
(NN
NN

|

AMETEK



ORTEC"

Key Technology: Electronic Products

Signal processing electronics
for radiation detector
systems and fast timing
systems




ORTEC"

Key Technology: Software

High degree of collaboration with national laboratories
= S— for state of the art analysis methods.
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D Elapsed Time: 24 sec
Mode Battery Avail: 113 min

| Neutron Count Rate = 0 cps |

| Dose Rate = 0.67 usv/h |

ORTEC Analysis Software for :

Found Industrial(1)
Suspect NORM(1)
Found Nuclear Uranium

- Gamma Spectroscopy

- Alpha Spectroscopy

;ng ;TQIYT:-IXTO;‘NF i
= WaSte ASS ay f “ i == Intense Restart Search
- Safeg u al’d S Save Pause Back
-  Whole Body Counting o ——
Goge Prass (el ) ) o

—
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PARSI 226102 SN P2-001

- Homeland Security
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Portable Coolers ORTEC"

= Micro-trans-Spec/ Micro-UF6

- 13% efficiency P-type
detector, weighs 7kg

# Trans-Spec-DX-100T

- 45% efficiency P-type
detector, weighs 11kg

= Trans-Spec-N (New)

- 50% efficiency N-type
detector, weighs 11kg

-~ IDM-200-V (New)

- 50% efficiency P-type large
area detector, weighs 18kg

AMETEK 10



Stationary/Transportable Coolers

ORTEC"

N

N

X-COOLER-II
- Pop-Top compatibility
- All attitude detector/cold-head

LDM-1
- Complete Spectrometry Solution
- All attitude operation / includes stand

MOBIUS (released July 2013)

- LN, recycler
- > 2 years between LN, fills

ICS
(Vacuum Hardened released September 2014
(PopTop released November 2016)

- Integrated Stirling cooler

- All attitude operation

- LN, equivalent energy resolution
above 100 keV

AMETEK
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And finally — Our Website ORTEC"

ORTEC AveTEx .
. . ABOUTUS™  PRODUCTS™  SERVICE /SUPFORT~  NEWS/EVENTS™  CONTACT US ™
PherA bt

ABOUTUS~  PRODUCTS™  SERVICE/SUPPORT~  NEWS/EVENTS™  CONTACTUS~ .'r';f:s r;::; r:‘;z;'t?,eé:‘;':;e

PROFILE GEM P-type Coaxial and Semi-Planar HPGe Radiation Detectors

Cun!a(( Sales
Types [y P v ot
/’ | and How to Choose - .
the crystal dimension lDWuraDD‘kﬂl::n for oen-s Technical Support
[ GEM Pype ComaatHign . e GEMF-
2 (HPGe) Radiation Detectors
Research an: " o -

'PROFILE GEM Series detectors feature:
Stable, thin front contact.

carbon fiber, or otional Beryllium window
Eficienties t 150% higher on request.
Excellent energy resolution and peak symmetry.
Specified erystal dimensions in Profile models.
‘SMART bias options.
Harsh Environment option.

(ORTEC PROFILE Series of P-Type High
match

- - PROFILE GEM P-type Coaxial and Semi-Planar
Education HPGe Radition Detecors

‘Gamma-X (GMX) N-type High Purity Gemnanium
(HPGe) Coavial Rediation Detectors

WL (Well) P-type Reverse Coaxial Radiation

Detectors Low background carbon fiber endcap options.
GLP Series Planar o 2 ; “'W}'lzmmp,, i
Detectors
¥ Application Specific Radiation Detectors
‘Special Radiation Detectors Literature: +

More Information

« “Application-Matched" P-type HP Ge Detectors, optimized for specific sample types, gamma energy ranges and
Measurement geometries.

Know how your new HPGe detectar wil perform before you buy it!

Best absolute efficiency for the given IEEE standard relative effiiency in your counting geomety.

Stable thin front contact, no front dezd (ayer growth if stored wam (PROFILE GEM S, SP, and C Series).

‘Warranted Crystal Dimensions ensure measurement performance.

or per o surprises

ORTEC AT A GLANCE PRODUCT SPOTLIGHT Fall renge o PopTop Cyetatsand otons
GRTEC 13 an Industry leader In tre Seslgn and manufectune of kenizing radlacion dsectors, ruclase ‘The ORTEC PROFILE Series of P-type High Purty Germanium (HPGe) detectors offers specific crystal dimensions

from which you can choose the best Solution in YOUR application. Nominal relatve effciency specifcations are
Insorumanation, aneyals sofeins, and Innegrated symend. Cur Teonnelogies, praducts, snd sendce an Ics provided in order iency to di don "
Insoumantsl In materials aneiyals for radialsstopic CONTENt Key Industry Ssamants Inciuse nuziear power, The meat sdvanced slectre-machanicat ceelar for High Purty Germanium detecson according to the IEEE standard Ifa E series isavalzvle detector
ruclesr Jeunty and materels sfeguend, Scadenls and restench, @ INEANRNTEL MENdQemere, and health 15 new compacieis with PegTop Setecters Naw PopTep Satecters benafit from ‘seacklist, then the ACTUAL MEASURED specifications may be inspected before purchase.
ohysics

LN:-Uke resslzion performancs sbeve 200KV engrgy end andy 10K resslution

- Series PROPLE GEM Detectors
dsgragacion below 100V, IC5-94 wies ruminoss fald peovin IS featunes snd F-Seies ROFILE decectrsemploy “over-sqare” (dometer » eng) condl strucures. Tris cnstal geomety s
LOMPENenes oMering mare than Seubls tra Lfetime of Sidar cryocosler tachneliogies. ‘often refermed to as semi-{ For a given relati the F= sents the “best
use” of germanium material ir for on-endeap or “close.
RECENT NEWS 1 ‘geometry” extended samples, such as-

- Point sources on-endczp

ANGLE V4 = Filter paper samples on-endcap.

DRTEC introduces ICS-P4 Integrated Cryocoling System for HPGE { The Lazest verslon of ANGLE advanced e#ficincy calculation software fer High Purity N ;:;;P;Zg‘;;m‘;‘“m“"m;;m"
PopTap Detectors ; Gammasium and Sediam loSide SRTectans Includes MuUzHANZUGIE SICOT, QEamasny © Vasce drmmonicoing

ﬁ- 4: ORTEC Progucts Group héa relessed the ICS-94, adding & new madsl comection files, and XML Flle formata.
1 ts higely suceessful Inegraced Cryeceeling Syscem peoduct ra.
The ICS-94 @xends Bguld ritrogen (LN)-rse costing T PagTag®
High-Purhty Gemmaenium (=PG4 datecters, whils simuitangousty
dalivaring premium detecter reselution and high reliadiiy.

In adgition, the over-square geometry helps improve low-energy resolution by reduced erystal capacitance.

(5

PROFILE GEM P-type Coaxial and Semi-Planar HPGe Radiation Detectors

ORTEC PROFILE Series of P-Type High PO — — -
Purity Germanium (HPGe) detectors mateh |yl 1 ) B 5 0" 1

the crystal dimension to your application for GEM-S
fowet—1 L

optimaL counting geometry and resuits-
——'»szu—r-l—

PROFILE GEM Series detectors feature:
- Stable, thin front contace.
‘Standard carbon fiber, or optional Beryllium window

+ Efficenciesto 150%, higher on request.
ABOUTUS PRODUCTS SERVICE / SUPPORT NEWS/EVENTS CONTACT US SOCAL NETWORK + Excellent energy resolution znd peaic symmery.
+ Specified crystal Gimensions in Profile models
Comoar; Ptie v Tn St ] m Ursondin « SMART bias options.
Direct Cffics Lzcavions Faochemimey e Techeveal Suzsert Freas Rwaaans Tacheveni Suzgert > - Harsh Environment option. §
+ Lowbackground carbon fiber endeap options
Tririsg Traze sz Frotaz Reglstrasien B erite

= PLUS preamplifier option for ultra-high-rate applications.
iy, PopTOp,

Literature
[ PRofLE Serie GEM HiGe Racition Detector Canfguration Guida

[ PROFILE S ana € Sories GEM HFGe Racsion Detecrors

[ PROmLE 7 Seres Gew HPGe Raciaton Decectors
[ Overiews of Semicondiuctor Photon Decectors

[ Feview of the Physics of Semiconductor Detectors
Suggestions and feedback on the new website will be appreciated :

Ordering Information -

AMETEK



DETECTIVE-X ORTEC"

Next Generation Advanced HPGe RIID

AMETEK 13



®
OR ' Ec CLEAR VISION SOUND STRATEGIES  SOLID PERFORMANCE

Caratteristiche di Detective-X

Customer Requests / Input

Lighter Weight & Smaller Form Factor

Longer Battery Life & hot swappable batteries
More Reliable Stirling Cooler

Larger HPGe Crystal for Better Sensitivity
Non He-3 Neutron Detector

RJ 45 Internet Connectivity

Better ID’s for Shielded & Masked Sources

Mobile Phone Interconnectivity

N B
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New Detective X ORTEC"

# Performance Product

- Will Meet N42.34 2016 Standards (Gamma and Neutron)

- >40% efficiency HPGe Detector (vs 13% Micro-Detective)

- Highly Efficient Li6/ZnS Neutron Detector meets new N42.34
- Extremely Reliable Cryogenic Cooler

- Extremely Rugged Shock Absorbing Enclosure

- Water/Dust Proof (IP65)

- -20C to +50C Operation

- 8 to 10 Hour Battery Life

- New software with wireless reach back capabilities

AMETEK



DISPLAY ORTEC®

Remote Desktop - 10.7.51.32

Seltings 6{30/2016 8:21:20 PM L -
Battery Time: 550 min ¥ Dose Rate = 0.00 pSv/h
Status: Cooling Phase 1 vy Count Rate = 0 cps

Detector Temp High

Dead Time 0.0% Bias Voltage OFF

Detector Temp 145.00 (ERR)  +12V 12.00 (0K)

Body Temp 31.00 {OK) -12v -11.80 (OK)

Cold Tip Temp 124.00 (ERR)  +3.3V 3.30 (OK) I D M d
GM1 CPS 0 Cooler Drive 10.92 (OK) O e
GM2 CPS 0 Gain Stabilizer  -38.40%

Fan Speed 2925 (RPM)

- Remote Desktop - 169.192.3.2

1D Mode 7/5{2016 10:37:58 PM LRk =
Battery Time: 530 min v Dose Rate = 0.10 pSv/h
Status: READY y Count Rate = 117 cps

Elapsed Time: 00:00:18

State of Health

‘ End Now

AMETEK



DISPLAY

ORTEC"

Remote Desktop - 1

ID Mode 715{2016 10:42:58 PM
Battery Time: 530 min
Status: READY

Elapsed Time: 00:05:17

y Dose Rate = 0.10 pSvy/h
y Count Rate = 166 cps
Marker=0.37keV Cnts=0

iul‘

|

O m's Zoom ‘ <>

Li’l|’Endhbw

® Spectrum
(O Intense

Spectrum mode

Intense Mode

Remote Desktop

ID Mode 7/5f2016 10:43:31 PM
Battery Time: 530 min
Status: READY
Elapsed Time: 00:05:51

- 169.192.3.2

LRk -
y Dose Rate = 0.10 pSv/h
y Count Rate = 145 cps

Energy(keV) | Confidence

Energy(keV) | Confidence

13325 24.74
1173.2 18.87
2614.53 9.02
1764.494 6.60

1460 19.48

609 10.01
35187 7.85
76999 5.42




Energy Calibration procedure ORTEC"

= Background acquisition and spectrum storage.
= Energy Calibration with a reference source.
= K-40 online stabilization during operation.

Remote Desktop - 10.7.51.32

Settings 7/1j2016 5:08:51 PM Y QI
Battery Time: 539 min y Dose Rate = 0.11 pSv/h
Status: READY ¥ Count Rate = 148 cps

Background Calibration:
| 0.16 / 30.00 Min

Energy: 4109 ke¥ Counts: 0

AMETEK



Data transfer

ORTEC"

Drive Tools (1] - O b
Share View Manage
Extra large icons [&] Large icons | [] ttem check boxes
Medium icons 2 Small icons - [T] File name extensions
Mavigation ) — - —  Current ) . Hide selected = Options
pane EE List E== Details T view= [V Hidden items e -
Panes Layout Show/hide
« v A s ¢ ThisPC » (E) v & Search (B 2
~
Marme Date modified Type Size
Data 3/1/2016 4:56 AM File folder
DetX Install 6/21/2016 1:03 PM File folder
D Settings 6/30/2016 716 PM Text Document 2KB
3 itemns
| < | Data - O pd
Home Share View o
I:| [[H Preview pane @ Extra large icons [&] Large icons I [F]~ [ item check boxes
[T Details pane Medium icons [ Small icons - = M= [ File name extensions
Navigati : _ Somt Hide selected ~ Opti
e Bue febe T 5T e G O
Panes Layout Current view Show/hide
“- v » ThisPC » (E) » Data v O Search Data @
U s B Po n Name Date mod\\/fied Type Size -~
fi¥ 2016_07_05_22_57_400 7/5/201610:57 PM  N42 Data 62 KB
$i4 2016_07_05_22_37_120 7/5/2016 10:37PM N42 Data 54KB
2016_07_05_19_30_230 /2016 7:30 PM N42 Data 50 KB
t]:[ 2016_07_01_19_52_340 7/1/2016 8:52 PM MN42 Data 43 KB
t]:[ 2016_06_29_13_51_520 6/29/2016 2:51 PM MN42 Data 50 KB
t]:[ 2016_06_29 13 51_160 6/29/2016 2:51 PM MN42 Data 46 KB
t]:[ 2016_06_29_13_50_350 6/29/2016 2:50 PM MN42 Data 50 KB
t]:[ 2016_06_28 19 15_280 6/28/2016 &15 PM MN42 Data 52 KB
fi¥ 2016_06_28_19_13_560 6/28/2016 13 PM  N42 Data 53 KB
fi¥ 2016_06_28_17_20_100 6/28/2016 6:20PM N2 Data 52 KB
fi¥ 2016_06_27_18_51_280 42 Data 55 KB
$i4 2016_06_27_18_49 290 N42 Data 50KB
2016_06_25_20_05_200 6/25/2016 9:05 PM  N42 Data 69 KB
t];[ 2016_06_25_20_02_330 6/25/2016 %:02 PM N42 Data 52 KB
t]:[ 2016_06_25_20_02_130 6/25/2016 %:02 PM MN42 Data 57 KB
t]:[ 2016_06_25_17_57_410 6/25/2016 6:57 PM MN42 Data 58 KB
ir 2016 06 25 04 11 020 6/25/2016 5:11 AM MN42 Data T4 KB &
289 items =

AMETEK



Ethernet - WiFi - Bluetooth connection ORTEC®

Remote Desktop - 169.192.3.2

Settings 7/6/2016 3:33:50 PM LE &
Battery Time: 528 min y Dose Rate = 0.10 uSv/h
Status: READY ¥ Count Rate = 164 cps

| | Enable Configure WiFi Browser

P addess: 100.143.52.66
ubnet: 76.238.46.0
MS: 10.7.1.8

WiFi is automatically disabled

wired Ethernet is connected EHCP: On

AMETEK



. Mobile Phone connection ORTEC®

Remnote Desktop - 169,192.3.2

Settings 7/6/2016 3:41:12 PM
Battery Time: 528 min y Dose Rate = 0.10 pSv/h
Status: READY y Count Rate = 113 cps

'WiFi | wired Ethernet | BlueTooth ~ WiseMo |

[V Enable WiseMo

IDI\bde 06 Dec 2016 15:43:122 (L0 [Z0% & W 9 49— .
Battery Time: S50 min y Dose Rate = 0.10_pSv/h
Status: READY y Count Rate = 148 ¢ps
Elapsed Time: 00:00:40 Marker = 1959.47keV Cnts=0
o
. " ( )
° (0!

Q1os Zoom | <> >< | Lin I End Now

® Spectrum

O Intense




Relative Size Comparisons ORTEC"

AMETEK



RADEAGLE ORTEC"

oRTEC

\METEK -

-

High Performance Low-Medium resolution RIID

AMETEK



RADEAGLE Key Advantages ORTEC"

RADEAGLE is the fastest, most accurate, and lightest handheld
radioisotope identification device in its class with the fewest
false alarms.

Combining a large!!), high sensitivity23), Nal(Tl) crystal with an
intelligent algorithm, RADEAGLE can correctly ID up to six isotopes
simultaneously, even in complex shielded or masked scenarios in
under 30 seconds.

At ~2500g, the RADEAGLE is the lightest of all Nal(Tl), high
performance RIIDs, and incorporates a simple touchpad user interface
and intuitive, multi-functional software. The RADEAGLE’s simplistic
operation enables even novice users to be fully capable of performing
sophisticated ID measurements.

1200n

IDENTIFY N\ SPEC

(1) 3.0” (76.2mm) x 1.0” (25.4mm)
(2) > 2500 cps per uSv/h @ 662keV 137Cs
(3) <7.2% FWHM @ 662keV 137Cs

24 AMETEK



RADEAGLE Life Cycle Costs ORTEC"

Total Life Cycle Costs Include:

N

Upfront Capital Costs

N

Calibration Costs

No Calibration Costs with RadEagle (saves $3-4K
/yr or every two years).

N

Maintenance Costs

Minimal maintenance costs and ability to repair
units in house

N

False Alarm Costs

False Positives require costly responses from
multiple government agencies

False Negative cost would be inconceivable.

RadEagle is lowest Total
Life Cycle Cost Option

25 AMETEK



RADEAGLET ORTEC"

AMETEK



RADEAGLET

ORTEC"

New Low-Medium resolution RIID

Full range of detector options — Nal, LaBr, CeBr

Compact size, very low weight

27
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ORTEC"

Relative Size Comparisons

RADEAGLET, RADEAGLE, and Micro-Detective

Import and Export ORTEC and Canderra Fie Formas
Automation and Appiication lntegration

Single (DSP-50) and dual MCA (DSP-502) versions.
Highly stable with count rate and temperature.

PHA and List mode.

Automated set-up.

High throughput.

Digital spectrum stabilizer.

USB 2.0 and Ethernet.

At-a-glance system status,

e Support for all HPGe detector types,

cps/SV

gensitivity >2500 cP R Advanced DSP Algorithms Ensure
. <7.2% FHNY Spectroscopic Performance

frey
\n\e\\'\gen\ Algorithm

_\sotope L]

Resolutio

Multi-1s0t0P°
ive Navi
W e TFT LG

gation an!

d Con'

casy® Real
weighs Only 240
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ORTEC"

Thanks for your attention !

AMETEK



