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New Developments in ggggSpectroscopy

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 ISOCS
V4.1A LabSOCS

V3.1 Prog. Libraries



5 New Developments / NPL / May 2006

3.1 MAJOR Enhancements

� 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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3.1 Minor Enhancements

� 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



7 New Developments / NPL / May 2006

Multi Language Support
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Multiple Language Support

� Standard in Genie 2000 the following languages can 
be selected:

� English

� French

� German

� Russian
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Multiple Language Support

� This includes:

� The Geometry Composer

� Multi Efficiency LabSOCS and ISOCS programs
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USB Dongle (Protection Key)

V3.1 is backwards compatible with the existing 
parallel port keys
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ISOCS/LabSOCS as an Analysis Engine
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Current Normal Efficiency Correction

� Input Efficiency Data Points

� Source-based

� ISOCS/LabSOCS

� Fit Curve

� Determine Efficiencies of 
Found Peaks  from Curve 
During Analysis
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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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SIMPLIFY REPETITIVE MEASUREMENTS WITH 
VARIABLE DIMENSION(S)

FACILITATE LACE OPTIMIZATION 

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
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Interactive analysis
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Current Interactive Peak Fitting (IPF)

� Perform Peak 
Search Analysis

� Start IPF with Filter

� Sequentially Verify 
and Refine Peak Fit 
Results
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New Interactive Analysis
� 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
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Interactive Analysis Variable Display

� Can Select any Combination of Peaks to Fit 

� Singlets

� Multiplets

� Entire Spectrum

� Residuals Plotted on Display
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Control Panel - Peaks

� Full Spectrum Array Maintained during 
Session

� Continuum background adjustment

� Step

� Linear

� Peak Erosion

� Results Displayed Continuously and 
Simultaneously
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Control Panel - Nuclides

� Results updated instantly during 
analysis

� NID results can be reviewed and 
analyses performed for selected 
peaks

� Choice of:

� Tentative NID 

� NID (Interference Correction)

� Correlation NID 
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Control Panel - Library

� Current Library data can be 
reviewed and edited

� A new library can be loaded 
via the Load button

� Loading or Editing will 
reset the Nuclides results
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Control Panel – Calibrations

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

� Efficiency – The type of curve can be changed along 
with the order and crossover point (as applicable f or 
the curve type).

� Energy – The polynomial order and coefficient values  
can be modified.

� FWHM – The coefficient values can be modified.

� Tail – The coefficient values can be modified.
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New Plot Features

Output spectral plot to PDF file

Enhanced Plot printed during 
execution of an ASF file
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Gain evaluator as ASF step



25 New Developments / NPL / May 2006

Gain evaluator as ASF step

� Addition of the Gain evaluator to the Analysis 
Sequence File

� Can be automatically launched during execution of 
the ASF
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Control of acquisition Start Time for 
Multiple Acquisitions
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Acquisition start time

� Option to select the acquisition’s start time when 
using multiple start/stop during the same 
acquisition

� Keep date and time at very first start

� Keep date and time from the last time started
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New Developments in ggggSpectroscopy

New Version of Genie- 2000
New Developments in Detector Cooling
Gamma Imaging
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“BREAKTHROUGH” in electrical 
cooling for Germanium Detectors:

Cryo-Cycle TM

Cryo-Pulse TM 5
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Topics

� What are they

� What is the Cryo-Cycle TM

� What is the Cryo-Pulse TM 5

� What makes them unique

� When Cryo-Cycle TM,  -
- When 

Cryo-Pulse TM 5 ?
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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
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The “Cryo-Cycle TM” Cryostat
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Innovative & never seen before in our field

� Combines electromechanical cryocooler + LN 2

Dewar

� Redundant Electric and LN 2 Cooling

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

� Cryocooler maintains a reserve amount of LN 2 in the Dewar

� Cryocooler (compact and efficient Stirling cryocooler)

� Located “under the hood” on top of the 22 liter LN 2 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
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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 
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Cryo-Cycle Cryostat
Features and Performance

� Redundant Electric and LN 2 Cooling

� In case the electric power fails, reserve LN 2 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

� LN2 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 2 levels

� Power Consumption: 300 watts Max., 150 watts typical
� No heat dissipation problem

� Quiet operation makes it perfect for the lab.
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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 lb)

� 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
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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
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Cryo-Cycle Cryostat
Features and Performance

� Do I need to refill the Dewar?

� In theory not, but some nitrogen will slowly leak away.

� We estimate the need for LN 2 top-off (replenish) to be only 
once a year. However, this will depend on frequency of  
power interruptions and N 2 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 2 a day
(Complete details available in the instructions man ual)
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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 2 are a negative factor (e.g. 

safety and labor costs)
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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!
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The Cryo-Pulse TM 5 

THE BEST OF TODAY’S 
ELECTRICAL COOLERS
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CANBERRA Cryo-Pulse 5
“BREAKTHROUGH” electrical cooler

� System consists of the cold head with an 
integrated compressor and a power controller.
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The Pulse Tube Cooler
Cryo-Pulse 5

� KEY Features:

� LN2 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
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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
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CANBERRA Cryo-Pulse 5 
Features and Performance

� Liquid Nitrogen FREE operation

� In some locations/countries use of LN 2 has to be avoided

� Regulation, worker & people protection, sustainable  development, etc

� Cost of infrastructure, maintenance or cost of owne rship LN 2 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)
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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

Resolution in eV

Temperature in negative °C

Shaping time in µs

ON
ON

OFF
OFF

eV
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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

T
E

M
P

E
R

A
T

U
R

E
 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)

� 31.2 L x 27.5 H x 14.0 W cm (12.3” L x 10.8” H x  5 .5” W)

� Separate power controller

� Controller: 6.5 kg (14lb)

� 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
� -15 °C – +35 °C

- Or

� -15 °C – +45 °C, with additional cooling fans

� High temperature environments up to 60 °C 

� Use of appropriate heat dissipation required

� up to 60 °C  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 operation up to 2 Hz, 1 g

� 2 Hz meaning change direction 2 times/second

� Allows mounting in moving arms

� Because of its compact design, and because it is in 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?

� Next slide is 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

��� �All Attitude required

��� �Dipstick only (at this moment)

��� �Industrial application where 
Dewar type cooling is not 
desirable

��� �Laboratory type detectors 
(Dewar type cooling)

(*) Only in 
combination 
with UPS

��� � (*)��� �Short power interruptions 
possible (< 30 min)

��� �Longer power interruptions 
possible (hours to 1 week)

��� �Nitrogen NOT allowed

��� ���� �Supply LN2 unreliable

��� �Nitrogen allowed

RemarksCryo-Pulse 5Cryo-Cycle
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Selection chart between Cryo-Cycle and Cryo-Pulse 5
Page 2/2

�Big MAC replacement 
(equivalent dimensions)

��Pro Rated 5 year Warranty

��Cleaning the air filter of the fan 
is the only maintenance 
needed

Consult sales 
representative 
for 
upgrade 
pricing

��Upgrade exiting detectors 
possible (with limitations)

��No loss of resolution allowed 
for new detectors

�No detector return to factory 
required for rebuild

��250Watt power limit

RemarksCryo-Pulse 5Cryo-Cycle
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New Developments in ggggSpectroscopy

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: 
Identical 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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Acquisition

Visible image

Gamma image

DR (662 keV)

1 mGy/h

2.1 mGy/h

3.3 mGy/h

4.4 mGy/h

5.5 mGy/h

6.6 mGy/h

7.8 mGy/h

8.9 mGy/h

10 mGy/h

Raw levels

3541.25

6270.97

Image processing

Dose rate mode

Raw levels mode

CARTOGAM
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CARTOGAM 

� Easily portable

� 2-dimensional ggggmapping

� 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 µGy/h)

� Environment: 400 µGy/h

� Measurement time: 60 s

� Contamination on a rail (30 bis 40 
µGy/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 




