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New Developments in @Spectroscopy

New Version of Genie- 2000
New Developments in Detector Cooling
Gamma Imaging
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GENIE 2000 - V3.1 New Features

V3.1 Basic Genie 2000
V3.1 Gamma Analysis
V3.1 Alpha Analysis

V4.0A 1SOCS
V4.1A LabSOCS

V3.1 Prog. Libraries
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GENIE 3.1 MAJOR Enhancements
(A
(GENIE

V3.1 NEW or Major Enhancements:
Multi-Language installation
USB dongle (protection key) support
ISOCS/LabSOCS as an Analysis engine
Interactive Analysis

Additional Isotopes for Cascade Summing Corrections
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GENE 3.1 Minor Enhancements
(A
(GENIE

V3.1 Minor Enhancements:
Output spectral plot to PDF file
Enhanced Plot option available in ASF
Gain evaluator as ASF step
Control of Acquisition Start Time for Multiple Acqu Isitions

Additional Nuclides in Library for Cascade Summing
Correction
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Multi Language Support

A
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Multiple Language Support

Standard in Genie 2000 the following languages can
be selected:

English

F renc h - A T —
CANBERRA

German tReader

i l — - ) Lomisi> 2000 Tutorials Manual
Choose Setup Language il

Russian

Select the language for this installation fram the 2000 Operations Manual
choices belaw.

B T o)
L imization Tools Manual
IEninsh LI
Englich fliew Release Notes .
French (Standard) s ;
German E

Russian - Explore this CD
Basic Spectroscopy 3.1 Installation '

4 Visit our Web Site
Copyright ©2005 Canberra Industries, Inc.
This program is protected by US and International copyright laws b ’W

EXIT

A
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Multiple Language Support

This includes:
The Geometry Composer

Multi Efficiency LabSOCS and ISOCS programs
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GEN”““IE

USB Dongle (Protection Key)

V3.1 is backwards compatible with the existing
parallel port keys

A
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ISOCS/LabSOCS as an Analysis Engine

| Analyze
1 Execute Sequence 4
2 Abart Seguence
A Acquisition...
B Peak Locate 4
C Peak Area 4
D Interactive Peak Fi...
E Area Correction L

F Efficiency Correction

1 Standard...
G Nucdlide Identification 4 0

2 IS0CS...

H ParentDaughterCorrection...

I Interactive Analysis...

J Detection Limits L
K Post NID Processing L4
L Reporting 4
M QA Analysis ’

N Save Datasource...

A
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500

1000 1500
Energy (keV)

2000 2500

Datasource: CAGEMIEZK\CARMFILESYNaidemo.cnf
In(Eff) =-6.215e+002 +5.303e+002%n(E) -1.8032+0024n(E)"2 + 3.0492+001%In(E)"3

- 2.5BBe+0004n{E)"4 + 8.584e-0024In(E)"5
QK I

Cancel Help

ﬂ Efficiency Correction Setup

Input Efficiency Data Points
Source-based
ISOCS/LabSOCS

Fit Curve

Determine Efficiencies of
Found Peaks from Curve
During Analysis

Efficiency Calib. Type:

Cancel |

[T Generate Report

Help |
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GENJ&IE

ISOCS Efficiency Correction Setup

Geometry Description
IMarineIIi_1 L_with_Soil

(w Efficiency (" Efficiency*tass

Browse... |

Edit Geometry... |

(" Efficiency*Area ¢ Efficiency*Length

Run-Time Parameter Query List

Selectthe detector here

Add variable Parameter.. |

Delete Selected |

[v Generate Report

corel_|

Execute |

ISOCS/LabSOCS Efficiency Correction

No Efficiency
Calibration Curve

Found Peak
Efficiencies Calculated
Directly at Time of
Analysis via
ISOCS/LabSOCS

Geometry Data Stored
with Datasource

Performed Manually or
as a Step in an
Analysis Sequence
File
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GENJ&IE

Geometry Dakta Enktry
Deteckar: I 7443 il
rMarinelli Beaker Fil material:l drydirt il
Marinelli Beaker fill material densit :I
arinelli Beaker fill material density 1.6 S
rMarinelli Beaker Fill height:l an -

- | « |

x|

Run-Time Geometry Parameter Query

Select Parameters during ASF
creation

User Defines Query Prompt
Text

Entry Dialog upon ASF
Initiation

Default to Current Template
Values

SIMPLIFY REPETITIVE MEASUREMENTS WITH
VARIABLE DIMENSION(S)

FACILITATE LACE OPTIMIZATION

A
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Interactive analysis

"_Gamma - Mixed Gamma Standard.cnf* -0l x|

File MCA Calibrate Display | Analyze Edit Options Datasource Help

Eﬁl-ﬂ-lililnlﬁl _. 1 Execute Seguence k ﬂ _||:||

2 Bhork Sequence

Idle | Channel: 2880 146 Preset: 0/4000.00
. A Aoguisition. ..
Acquire B Peak Locate k

| start I | Stop l C Peak Area 3

| Expand On | D Interactive Peak Fit...
E Area Correction

| Clear | _ .
F Effidency Correction k

ROl Index: © Mudlide Identification

|:| - HEesalsecCorrection,. ..

I Interactive Analysis...
Datasource , 3
[Prev] [ Next] K Post NID Processing 3
L Reporting g
MARKER INFO— :
M QA Analysis ' FWHM, FWTM: 1440, 2672 ke
Next iR T Gaussian Ratio: 1.018
Centrond: 170 ;. 877 keY ROl Type: 1
Area: B3 297X Integral: 31212

A
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GEN‘MIE

B8 Gamma - Naidemo.cnf
Fle MCA Calibrate Display | Analyze Edit Options Datasource Help

o3| |5 0| Q| @[l
Idle Channel: 292

Acquire 0

Start | [ Stop
Expand On

Clear

ROl Index:

1 [

Datasource

—FPeak Region Filters

¥ Mo Filters
[~ Energy: i
™ Muclide:
[~ Chi-square: i
[~ P Ratio: 0
[~ Multiplets

Plot Scaling:
L

-

1 Execute Sequence
Z Abort Sequence

2| wl&|n

5. 2012

Presel

A Acquisiton...

B Peak Locate

C Peak Area

o :

E Area Correction

F Efficiency Carrection...
G Muchde Identification
H ParentDaughter Correction. ..
[ Detection Limits
1Fost MNID FProcessing

K Reporting

L Save DatasoLrce...

Current Interactive Peak Fitting (IPF)

Perform Peak
Search Analysis

Start IPF with Filter

Sequentially Verify
and Refine Peak Fit
Results

Cancel

o]

(=40
™ Show matching ROls in MCA View %l Interactive Peak Fit ENIE2K\CAMFILES \Naidemo.cnf || ﬁl
Curgar: 347034 ke Region Start: 347.034 ket Region End 440710 ke
Lty Peak Edit
- 11000 [
Maidema =] Add Delete 10000
9000
Set Region Limits c 2000
=}
SetBkand Chns u 7oaa
Help | Execute | " 5000
Eecalculate t 5000 .
—— 4000 *
B ]
Zoom Unzoom 3000
2000
Setu 320 340 360 380 400 420 440 460
Fit Filter =1 a0 I I I I
e 20
s 10
Flot Repart... i ? H
d 20 T o] .+—.
30 [ [
320 340 360 380 400 420 440 460
0]5ee} | Prew | Mext Markers Ok | Cancel | Help |
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New Interactive Analysis

Il Interactive Analysis: C:\GENIE2K\CAMFILES\Mixed Gamma Standard.cnf

Spectral Data
—Data at Cursor:
Channel 1952

Energy [ke]: 0.00

Counts: a

— Markers

Lett 871.23 14885
Right ~ 933.00 2020

kel Channel

—Include:

¥ Peaks [~ Muclides

7000

8000

5000

4000

Counts

3000

Selected nudides

All Peaks

Selected peaks

Analysis results

2000
Analysis Results
Walue at Cursor; 0.00 1000 WK
[ata Source:
" Peak Significance o
" Peak Corelation w0
m
{* Peak Residuals 13 -25
wr
" Muclide Residuals & 5
Spectral Graph Options | 750 1000 1250 1500
E nergy [keV]
Pezks | Nuclides I Liblaryl Calibrations |
[ ke Add | SelectAl | Selectbone | Delete | Fit Selected |
Left 2 Right 2 -
[]1annels| Channelsl Energy | Certtroid | Area | Muclide | Line | FWHM keV] =
v Step " Linear 1 13679 73182 2003 Bkl 7287 1.19
2 87.89 17003 881359 244 CD-108 28.03 1.4
Set Continuum Between Markers 12202 24476 1816663 | 138 COS57 | 12206 1.46
4 13643 27631 273044 | 663 COS57 | 13648 148
~Continuum: Peak Erosion——————— | & 165.88 34080 502418 241 CE133 16585 153
. g 23368 50018 128565 1167 FPB-212 23863 1.42
,,u,.dst'ﬁ“ |1 Erode | 7 28543 53686 47382 3410 SN-113 0 28512 1.48
ki 8 27927 589.05 928092 191 SE75 | 27953 153
3 29537 62430 63925 2152 FPE-214 2351 1.66
0 3 71791 | 38661 3277 1.14
4 =TT T 4 AN, 40 EEW, LT ) ACd N 1.7

Y
Iy -y

Return

Includes all
Analysis Steps:

Peak Search/
Continuum

NID
Library editor

Energy/Shape/
Efficiency
Calibrations

Expand-Box
Variable Display

Simultaneous
Interactive Results
Lists

Tabbed Modal
Control Panel

A
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Interactive Analysis Variable Display

Spectral Data Spectrum Continuum All Peaks Selected peaks
—Dlata at Cursor All nudlides Selected nudlides Anahysis results
Charnel: 1952 700
Ernergy [keW]  901.75
Counts: 177 Goog
— M arkers .
ke  Channel sooo
Left av1.23 1885
n 4000
Right  533.00 2020 s
— Inichade: “ 3000
[ Peaks [~ Muclides
2000
Analyzis Fesultz
Yalue at Curzor: -38.53 1000 |

™ Peak Fesiduals
™ Muclide Fesiduals

Significance
o

=104

1000 1250 1500 1750
Energy [keV]

%]

n
o
n
=]
o
=
o
=]

Spectral Graph Options

Can Select any Combination of Peaks to Fit
Singlets
Multiplets
Entire Spectrum

Residuals Plotted on Display A
New Developments / NPL / May 2006 CANBERRA




Peaks | Nuclides | Library | Calibrations |

Control Panel - Peaks

—Continuum: Markers Add I Selact Al | Select None I

Left 2 Right [z
Channels Channels No. | Selected |

{* Step {~ Linear
Set Continuum Between Markers |

—Continuum: Peak Erosion

Erosion  [4
Width

Erode

Fe

ACT NA

TAD

4 N, 40

14 0N

nn 744

acH ey

Delete | Fit Selected |

Erergy | Certroid | Arez | % Er| Muclide | Line | FAWHM eV] «
1 7271 13679 73182 2003 Bl211 7287 119
2 8789 17003 881359 244 CD-109 8303 1.44
3 X 12202 24476 1816663 138 CO-57 12206 146 —
4 13643 27631 273044 663 CO57 13648 148
5 165.88 34080 902418 241 CE13% 16585 153
& 231868 50018 128565 1167 PB-212 23863 1.42
7 25543 53686 47382 3410 SN-113 25512 1.48
3 27927 53305 928092 191 SE75 27953 153
) 29537 62430 63925 2152 PE-214 29521 1.66
10 33812 71791 36661 3277 114

4.7

=

Full Spectrum Array Maintained during

Session

Continuum background adjustment

Step

Linear

Peak Erosion

Results Displayed Continuously and
Simultaneously

A
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Control Panel - Nuclides

Peaks MNuclides IIJblT:lr:.rI Calibr.:ltiunsl

o ]

Cancel

Help

[~ Generate Beport

Erecute |

Tertative NID | [ No.| 1D Status | Nuclide | Activity uCi] | Uncert. [%] | Corfidence | Comelation | Significance | N
g6 BA-140 0.00 0.00 0.00 0.00 0.00
NID (Interd. Corr.) ? LA-140 0.00 0.00 0.00 0.00 0.00
8 CE-141 0.00 0.00 0.00 0.00 0.00
a3 CE-144 0.00 0.00 0.00 0.00 0.00
50 Ell-152 0.00 0.00 0.00 0.00 0.00
51 W-187 0.00 0.00 0.00 0.00 0.00
92 X HG-203 0.06 384 0.95 0.00 0.00
93 X BI-Z211 0.01 79.78 0.4 0.00 0.00
94 FPB-211 0.00 0.00 0.00 0.00 0.00
55 Bl-#12 0.00 0.00 0.00 0.00 0.00
96 X PB-212 0.00 1217 0.35 0.00 0.00 J
7 X Bl-Z214 0.01 461 0.63 0.00 0.00
92 x PB-214 0.01 24 43 0.50 0.00 0.00
el RM-215 n.nn n.nn 0 10 n.nn 0 nn LI
Il NID plus Interference Correction Setup il
MID range 1 1
[ ot [ St [ Results updated instantly during
MID library: IE::\GENIE2K\E.&MFILES\STDLIB.NLB Select... | anaIySIS
™ Use Stored Library H
[~ Perform MDA Test [ Inhibit Aeg-Time Decay Corection N I D resu |tS Can be reVIewed and
Torance: [ 7op ke | NID Condence o analyses performed for selected
 Erergy PwHM WD Corfid .
factar: AHTICEnEE 5.00 “ peaks
— Caszcade comrection
Eb?:;;!dence [EAGENIE 2KACAMFILE S coi b clb Select. | Ch0|Ce Of:
Geametry . I Select... |
Composer file: .
[™ Perform cascade comection Tentatlve N I D

NID (Interference Correction)

Correlation NID

New Developments / NPL / May 2006
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Control Panel - Library

F'eaksl Muclides Library |Ca|iblation5

Curmrent Librany: CHMNGEMIEZENCAMFILESSTOLIB.MLE
MNuclides Lines
Load Ma. | Mame | Type | Half Life I :I Mo. | Energy [kﬂﬂl Abundance [1]|
j?:- CO-R8 activation 71D iy 1 117322 100.00
‘m 4 FE-55 activation 45D 2 133245 100.00
Save | activation 13H
activation Z5H
activation 24e+002 D
8.3e+002 M
activation 1.22+002 D ll
artise=tinm 1 R WY KA

MHame Type Half Life:

Bctivation

Abundance - 2

Nuclide Lihra Editor: STOLIB.NLB =101
Name: HaIf-Life-: EE ? \; ; ,E: Current Library data can be
Type: Im Uncertainty: + |‘|295— 5 Clear | . .
—Energy Lines r - rEVIewed and edlted
E nengy: I— ke Abundance: I— * u EZP\.\L“T:flean
Uneetan & [~ kel Uncaiariy = [ s A new library can be loaded

T via the Load button
* 1274_.54 8959.9400
HZ-Z4 ectivetion 15.000H
+ 1368_53 955991 H o B -
e Loading or Editing will
CL-38 37.210M
* 1gd4z2 .42 22.5000 =
- reset the Nuclides results
Add Huclide | dd Line e Bl — |

New Developments / NPL / May 2006
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Control Panel — Calibrations

Peaks | Nuclides | Library Calibrations |

. . Dtz at Points from Salsctad Pealks
{* Efficiency Curve Type Hecaloulate Calibration | ooss T Ve x Besc DAL Eciensy Catlrasion

DUL"L ;I [aln e

" Energy SR | Cument Values -
INTERFP oo

= FWHM _NE&H - | | Coeflicient | Value I .
" Low Tail Order of High E Offset -100.02 ose
Palynomial High E Slape &0.31 o

Load High E Quad -14.03 gom

High Iq =1 | High E Cubic 42 Yo
Store =l | High E Order 4 .05 0.002

I = Crossover 165.85 o0

Lo 2 j | e © Ot An oA ;I 000

Set Crossowver | ff

Cal. Graph Options -
Display Properties ﬂ

Efficiency, Energy, FWHM and Tail calibrations can
be reviewed, modified and saved:

Undo Zoam Efficiency — The type of curve can be changed along

|

Masimize | with the order and crossover point (as applicable f or
|
|

Export the curve type)

Taggle Grid Energy — The polynomial order and coefficient values

can be modified.

-awiz Log Scale Minimum

B FWHM — The coefficient values can be modified.

0.0001 Tail — The coefficient values can be modified.
= Y-Agis Log Scale

* r-fis Linear Scale

A
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GEN‘“IE

New Plot Features

Spectral Data Plot - C:\GENIE2K\CAMFILES\Ca
2000

1750

1500

Output spectral plot to PDF file -

[ T
6.5 7.0 7.5 8.0
[
ROI Type: 1
MIXED GAMMA STANDARD.CNF
et
- S
104

Enhanced Plot printed during Tty s ]
execution of an ASF file ‘

02 ]

o

Counts-log scale

"

A M 1 I L Pl N | TS S [
t t t t t t t
250 500 750 1000 1250 1500 1750

Energy (kev)
— ==
P T Type:
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Gain evaluator as ASF step

| Anahyze

1 Execute Sequence ¢
2 ihort Seglence

A Acquisition...

B Peak Locate v
C Peak Area ¢
D Interactive Peak Fit...

E Area Correction s
F Efficiency Correction v
G Nuclide Identification v
H ParentDaughterCorrection...

I Interactive Analysis...

] Detection Limits ¢
K Post NID Processing r 1 LACE...

L Reporting » 2 Script Engine...
1 QA A T
N Save Datasource... 4 evel Calculation...

0-0 Echannels] 5 Dose by isotope...

A
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Gain evaluator as ASF step

Addition of the Gain evaluator to the Analysis
Sequence File

Can be automatically launched during execution of
the ASF

x|

Step Selection: —Edit Steps

Peak Locate d Current Steps:

Peak Area ] Insen Step | *Reporting - Standard ;l
Interactive Pn_eak Fit Peak Locate - Unidentified Znd Diff.

Area Correction FPeak Area - Sum / Mon-Linear LS50 Fit
Efficiency Correction Delete Step | *Reporting - Standard

Muclide Identification Efficiency Correction - Standard
ParentDaughterCorraction Muclide Identification - MNID w Inted. Corr.
Interactive Analysis . ST - o a o)

Detection Limits Select Algorithm

Feparting Setup Algarithm... |

QA Analysis i
Save Datasource j— | 4

-
g I | LI— Gain Evaluator Engine Setup 5'

Source of True Energies True Energies (Nuclide):

(& Current MID Analysis Results Selact Al |
" Cerlificate File: |
Clear |

Ok | Cancell Help |

L] L«

¢ Muclide Library: I

[™ | Generate Bepart
[~ Display Results

Cancel | Help | (6] 9 |
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Control of acquisition Start Time for
Multiple Acquisitions

A
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Acquisition start time

Option to select the acquisition’s start time when

using multiple start/stop during the same
acquisition

&N Acquire Setup x|
— Time Preset — Computational Freset
& Live Time Imug (& None alue: I

" Integral .
Start Chan: I
(" RFeal Time (& Sec (" Area !

" Min (" Counts Stop Chan: ID

—MCS Praset
Sweep Count:

(& Don't Clear Data/Time at Stant of Acquisition
(" Clear Data/Time at Initial Start of Acquisition
(" Clear Datg/Time at Start of Acquisition

Execute |

Keep date and time at very first start
Keep date and time from the last time started

New Developments / NPL / May 2006
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New Developments in g@Spectroscopy

New Version of Genie- 2000
New Developments in Detector Cooling
Gamma Imaging

A
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"“BREAKTHROUGH?” In electrical
cooling for Germanium Detectors:

Cryo-Cycle ™
Cryo-Pulse " 5




opics

What are they
What is the Cryo-Cycle ™
What is the Cryo-Pulse ™5
What makes them unique

When Cryo-Cycle ™ -Wheg
Cryo-Pulse ™5 ?

New D‘opments / NPL / May 2006 |



Both “BREAKTHROUGH?” technologies?

Next generation of electrically cooled Cryostats

Require only electrical power for continuous
operation

Taking care of the reliability issues
Low maintenance solutions
Quiet
Suitable for laboratory applications
Require less than 300 W

No problem with heat dissipation

New Developments / NPL / May 2006



The “Cryo-Cycle ™ Cryostat
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Innovative & never seen before in our field

Combines electromechanical cryocooler + LN
Dewar

Redundant Electric and LN , Cooling

Cryocooler condenses (recycles) the boil-off gas fro m the
Dewar

Cryocooler maintains a reserve amount of LN, in the Dewar

Cryocooler (compact and efficient Stirling cryocooler)
Located “under the hood” on top of the 22 liter LN , Dewar

Uses long-life flexure and gas bearings
- No metal-to-metal contact between moving parts
- No oil in the systems, oil filters are not required
Was traditionally the weak point of previous generation coolers

- Low maintenance is the result

New Developments / NPL / May 2006



Reliability

Refrigerant gas is helium in sealed metal-to-metal
enclosure

No leaks, no maintenance, self contained

Non-flammable

Our supplier provided similar coolers for space
experiments

3500 — 4000 similar coolers deployed in cell phone towe r
applications

To cool the comb filters

New Developments / NPL / May 2006



Cryo-Cycle Cryostat
Features and Performance

Redundant Electric and LN , Cooling

In case the electric power fails, reserve LN , cooling available in
the Dewar

Cooling no longer vulnerable to unstable or unrelia ble
electrical power supply

Even a short power failure can disrupt a detector f  or 24-48 hours
due to the warm-up and cool down cycle necessary

LN, Capacity: 22 liter
Can operate up to 7 days with loss of power
No interruption of cooling
2 LED on central panel indicate High and Low LN . levels

Power Consumption: 300 watts Max., 150 watts typical

No heat dissipation problem
Quiet operation makes it perfect for the lab.

New Developments / NPL / May 2006



Cryo-Cycle Cryostat
Features and Performance

Overall configuration (dimensions) virtually identi cal to a standard
30 liter cryostat

43.2 cm (17”) diameter and 61.0 cm (24”) high, 30 k g (66 Ib)

Fits the standard dipstick configurations
Models (vertical) 7500 & 7500SL, (horizontal) 7600 & 7600SL

Accepts existing dipstick detectors (*)
Cooler and power controller package
All nicely located “under the hood” on top of the D ewar

No external hardware, hoses or cables required
only power cable, 90-240 V AC auto sensing

Refrigerant: Helium (NON-FLAMMABLE)
No Maintenance

Besides cleaning the little dust filter for the air fan...

(*) Older CANBERRA and “O”ther detectors may be excluded due to compatibility issues

New Developments / NPL / May 2006



Cryo-Cycle Cryostat
Features and Performance

Has been tested with a wide variety of stock detect  ors with little to
no loss of energy resolution.

Negligible microphonics.

Negligible loss of resolution

Will comply with the specifications for standard de tectors
Initially to be offered in 30 liter dipstick config uration only.

Other cryostat configurations (such as integrals) m ay become available
later

Can be used on existing detectors
Low audible noise
Suitable for laboratory applications

Audio noise level comparable to small refrigerator as used at home

New Developments / NPL / May 2006



Cryo-Cycle Cryostat
Features and Performance

Do | need to refill the Dewar?
In theory not, but some nitrogen will slowly leak away.

We estimate the need for LN , top-off (replenish) to be only
once a year. However, this will depend on frequency of
power interruptions and N, gas leakage.

How?

By adding Liquid Nitrogen

Through the normal fill/vent ports on the collar (a S usual)

Or, by using bottled Nitrogen gas should liquid nitrogen not
be available.

Will produce about 2 liter LN, a day

(Complete details available in the instructions man ual)

New Developments / NPL / May 2006




Cryo-Cycle

Main Cryo-Cycle application area

Applications where:
the convenience of electrical cooling is desirable

at the same time, a possible interruption of electric al
power could cause the electrical cooling to fail

In the latter case a convenient and reliable reserve of
cooling power is highly desirable

The costs and burden of LN , are a negative factor (e.g.
safety and labor costs)

New Developments / NPL / May 2006



Cryo-Cycle

Any application where nitrogen is not a good
alternative and electric power is unstable:

Mobile labs or any other mobile application where power
supply interruption is highly possible.

Remote measurement stations with possibility for powe r
failures (e.g. CTBTO, Homeland Security, etc.)

The Cryo-Cycle combines the BEST of BOTH
worlds!

New Developments / NPL / May 2006



The Cryo-Pulse " 5

THE BEST OF TODAY'S
ELECTRICAL COOLERS




CANBERRA Cryo-Pulse 5
"“BREAKTHROUGH?” electrical cooler

System consists of the cold head with an
Integrated compressor and a power controller.

New Developments / NPL / May 2006



The Pulse Tube Cooler
Cryo-Pulse 5

KEY Features:
LN, free operation
Sealed Compressor-Cold Head

He Refrigerant (non-flammable, no gas
mixture, CFC free)

Low Power

Long-Life & No Maintenance
All Attitude

Quiet and virtually no vibration
Lab & Industrial applications
Affordable

No compromise on performance
specifications

New Developments / NPL / May 2006



CANBERRA Cryo-Pulse 5
Features and Performance

PULSE TUBE Cooling technology used

Sealed Compressor & coldhead uses a high frequency
Inertance proprietary gas pressure wave principle

Compression and expansion of gas due to pressure wa  ve
MTBF estimated at about 6 years of operation!
Highly reliable, why?
no moving parts in cold head
no displacer wear since no mechanical contact

no oil is used, no filter change is required

Previous generation failed due to oil contamination of the
refrigerating gas causing clogging (obstructions)

Had to constantly clean the oil out of the refriger ant

New Developments / NPL / May 2006




CANBERRA Cryo-Pulse 5
Features and Performance

Liquid Nitrogen FREE operation

In some locations/countries use of LN, has to be avoided

Regulation, worker & people protection, sustainable development, etc

Cost of infrastructure, maintenance or cost of owne rship LN , fill
systems is higher as usually estimated (manpower!)

Highly reliable and time-proven technology
Cryo-Pulse 5; meaning “5” Watt cooling power in rou tine operation
Based on 10 year proven technology in military appl ications
Works 24/7 for years and no failures allowed

No failure of compressor today

12 compressors on a cumulated 400 000 hour operati  on (until Dec
2005)

New Developments / NPL / May 2006



CANBERRA Cryo-Pulse 5
Features and Performance

Compact design
Cooler and coldhead in a single compact integrated p ackage
Cooler is sealed, no gas leaks, no contamination po  ssible

No flex lines or gas connectors present, no leaks, no
contamination possible

Virtually vibration free and very low noise

Pistons in coldhead move in opposite direction, canc eling out
the vibrations

Negligible degradation (<2%) of detector performanc e
Full benefits of the detector performance remains, (from 6 keV)
Quiet, audio noise comparable with PC

Real world tests on next pages
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CANBERRA Cryo-Pulse 5
Features and Performance

Measurements with a BEGe2020 detector
With CryoPulse 5 ON & OFF Vs shaping time

eV

orr N
orr N
[ 1 ResolutionineV

[ 1 Temperature in negative T
[ 1 Shapingtimeinps
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CANBERRA Cryo-Pulse 5
Features and Performance

Low power
Power Consumption during cooling down only 250 W
Typical operating power <200 W (100 W small planar/BE  Ge)
No heat dissipation problems
Small UPS suffices as a power failure backup (as use d for
PC’s)

Fast cool down time

Example, small detector in < 3 hours depending on
detector size

e.g. ~2 hours for BEGe Model BE2020

See also next pages
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CANBERRA Cryo-Pulse 5
Features and Performance

Measurement of the cooling time with
a BEGe2020 detector Vs power

TIME in minutes

I TEMPERATURE in C
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CANBERRA Cryo-Pulse 5
Features and Performance

Excellent Cooling Efficiency

5 W cooling power at detector temperature and 200 W input
power

Typical in operation with a small detector : 100 W input power
All cryostats J-types or U-style and others (RDC)
Size and weight: ~20 kg (44lb) (subject to changes)
312Lx27.5HXx14.0Wcm (12.3’Lx10.8°"Hx 5 .5"W)
Separate power controller
Controller: 6.5 kg (141b)

Only 1 cable between detector and controller
Standard 2m (6ft), max 5m (16ft) on request
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CANBERRA Cryo-Pulse 5
Features and Performance

All attitude application
Works in any orientation
Interesting for many industrial applications

Typical operating range
-15C-+435<C
- Or
-15 € — +45 <C, with additional cooling fans

High temperature environments up to 60 T

Use of appropriate heat dissipation required

up to 60 T with additional water cooling
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CANBERRA Cryo-Pulse 5
Features and Performance

Useful in moving applications
Fast movement during operation allowed

Can be moved during operationupto 2 Hz, 1 g

2 Hz meaning change direction 2 times/second

Allows mounting in moving arms

Because of its compact design, and because itisin  tegrated
with the coldhead

No risk of flex pipes straining

Only electrical cables between controller and coole r
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Main Cryo-Pulse 5 application area
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CryoPulse 5
General
Main Cryo-Pulse 5 application area

Industrial:

When Safety counts
No flammable gas
No liquid nitrogen
On Costs
No maintenance

No filter or gas change

No liquid nitrogen refilling

Harsh operation conditions
Temperature

Movement
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When Cryo-Cycle, and when Cryo-Pulse 5?7

Next slide I1s a chart overview of selection criteri a

Often it will depend on your preference and
application

Both products have typical features
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Selection chart between Cryo-Cycle and Cryo-Pulse 5

Page 1/2
Cryo-Cycle Cryo-Pulse 5 Remarks
Nitrogen allowed
Supply LN2 unreliable
Nitrogen NOT allowed
Longer power interruptions
possible (hours to 1 week)
Short power interruptions *) (*) Only in
possible (< 30 min) combination
with UPS

Laboratory type detectors
(Dewar type cooling)

Industrial application where
Dewar type cooling is not
desirable

Dipstick only (at this moment)

All Attitude required
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Selection chart between Cryo-Cycle and Cryo-Pulse 5

Page 2/2
Cryo-Cycle Cryo-Pulse 5 | Remarks
250Watt power limit
No detector return to factory
required for rebuild
No loss of resolution allowed
for new detectors
Upgrade exiting detectors Consult sales
possible (with limitations) representative
for
upgrade
pricing
Cleaning the air filter of the fan
is the only maintenance
needed
Pro Rated 5 year Warranty
Big MAC replacement
(equivalent dimensions)
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New Developments in @Spectroscopy

New Version of Genie- 2000
New Developments in Detector Cooling
Gamma Imaging
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CARTOGAM — The Gamma Camera

Measurement Unit which takes an optical picture
of an object and overlays it to a picture of the
activity distribution
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Typical Applications
Waste Treatment and Decommisioning

Localisation of Sources

Monitoring of Dekontamination Processes
Estimation of Shieldings

Decomissioning of Radioactive Plants
Localisation of Hot Spots in Waste

Emergency Situations
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Diameter:

80 mm

Weight:
17 kg

No movable

parts

A Unique Measuring Head
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The Principle of the CARTOGAM
Measuring Head

To get an conventional
(optical) picture, the shutter
Is opened and the picture is
stored:

|dentical path for gammas
and light: parallaxe free

Tungsten “pin-hole” collimator to focus the gammas
Szintillator converts gammas to light

Light is concentrated with tapered fiber optics

Light is intensified by microchannel plate

Gamma- light photons are recorded and stored by CCD
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Processing of the Gamma Picture

CCD stores the position of every gamma within a
short measuring time.

Noise results in randomly distributed photons.
Gamma events produce clusters of events. Cosmic
events generate large tracks.

Real time data filter :
Selection of clusters which are produced by
gamma events
- Reject thermal noise (single event)
- Reject cosmic events

Perform interpretation of picture
Find any Hot Spot
Generate isocurves of dose rates
Estimate the dose rate of any Hot Spot
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Definition of a Cosmic Event
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CARTOGAM

Acquisition

Image processing

Visible image

Gamma image

Dose rate mode

Raw levels mode

DR (662 keV)

10 mGy/h
8.9 mGy/h
7.8 mGy/h
6.6 mGy/h
5.5mGyh
4.4 mGy/h
33 mGyh
21 mGyh

1mGyh

Raw levels

6270.97

3541.25
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CARTOGAM

Easily portable
2-dimensional gmapping

Real-time data acquisition
and display

Perfect superposition of
optical and gamma picture

High local resolution and
localisation of gamma
emitters — high sensitivity

Remote operation from up
to 200 meter distance
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Some Technical Specifications

Perfect superposition of optical and
gamma picture

Energy range : < 60 keV to 1.3 MeV

Sensitivity at 660 keV : 100 nGy/h in 30
minutes for a point source

Opening angle : standard : 45°
Spatial resolution : 1°(137Cs), 2.5°(60Co)
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Measurement Examples

Waste drums with processed
waste at a distance of 8 m (120
+ 70 uGy/h)

Environment: 400 pGy/h

Measurement time: 60 s

Contamination on a rail (30 bis 40
uGy/h)

Measurement time: 180 s
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Measurement Examples
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Measurement Examples

About 1 m distance

Measurement time: about 15 min

About 3 m distance
Measurement time: about

13 min

New Developments / NPL / May 2006






