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What is tRAYcy?

is a T A —
ray .a. . ; : . ‘.
tracing code like = . e _—
MCNP/Geant4 with a e ~ > : e
clear focus on : : |
/ ": . ..
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ray Capable of:

tracing code like
MCNP/Geant4 with a

clear focus on
Mathematical calibration

v { Spectrum generation
Detector optimization

-
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tRAYcy Detector 40D

Monte-Carlo”

a digital twin'in LVis P

[Detector details S p e ct ro S c O py
ystal "
tal material: ( ( |
¥-tal dia r [mm]: Absorber

tal length [mm]:

. . @
Bulletizing radius [mm]: Window

Nl .
Top dead layer [mm]: .05 Front Contact
Side dead layer [mm]:

) diameter [mm]:

) length [mm]: 59. - ”

5 »
Housing

End cap material:

End cap diameter [mm]:

Side Dead Layer Co n I:IEIiFI'

End cap thickness [mm]:

o L= 5

Mount cup material: Aluminum Foi [|\': I'I] B
Mount cup thickness [mm]: Rise time [ps]:
Aluminum

Flat top time [ps]:

Gain (0. 1...10): 0 0 - 3000 keV

Cancel
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tRAYcy Detector

a digital twin'in LVis

Container material:

Container diameter [mm]:

Container wall thickn [mm]:

Container hole diameter [mm]:

Container hole length [mm]:

Polypropylene

140

Container Diameter

Container Walls

wottorm are

Detector

Cancel

ORTEC°/ AMETEK inn RIID -

Name:

1l Marineli

Reference date: 01/07/2025

Reference time: 12:00:00

Reference volume unit:  Sample

Content:

Nuclide

Library:

Description:

QA library

Activity [Bq]
16530
4257
20830
1911

2652

Emiss./s
702.856
1529.11
764.208

1634.1
2118.95

2118.8

94 A2

Energy [keV]
46.5

59.5

88.0

122.1

165.9

661.7

o740

1-Sigma Uncert. [*

L5
1.5
L5
1.5
L5
L5

1c

(created on 25/09/2014 09:18: 20, last edit on 28/07/2025 1 :25)

Type CBS

Certificate No.: 1035-SE-4 0648 - 21

Serial No.: 140921-1844008

from configuration

Load library

Add nudide

Print

Edit library

Geometry
GV certificate

QA library

Dr. Felix Diel

+49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
https://www.ortec-online.com
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tRAYcy Detector

a digital tV\;j.l’f in LVis
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LVis/tRAYcy live demo
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t RAch full Monte-Carlo ray tracmg

o Scene constructed of primitives
* cyllinders/rings/spheres/..

o Raysampling
* homogeneous positions and directions
 samples photon/electron/alpha cascades from level
populations across decay chains

Beaker

o Raytracing (for each ray)

* Considers photo/compton/pairinteraction

* Tracesthe ray untilit has deposited its full energy or
leaves the scene

* Records total energy loss and energy loss in the
active detector volume

* Traces photons/electrons/positrons/alphas

* Takes signal processing into account

Coax HPGe

» True and random summing peaks and single and double
escape peaks emerge naturally o o0 Lo 0

® ® Felix.Diel@Ametek.com
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tRAYCYVY Decay Data

.
L]

ORTEC°/ \AMETEK inn RIID -

. ® NuDat 3.0

L? Brookhaven

National Laboratory

. L]

| | International Atomic Energy Agency
. @ Nuclear Data Services
& a ’ Cerkunsa Anepubiz Janneix MATATI
- ot “"—01-*-—‘.;"
o . Nucléide - Lara

Library for gamma and alpha emissions

Australian BRICC CONVERSION COEFFICIENT
% National CALCULATOR
susz University Research School of Physics

ANU College of Science




h378a

1378BA

1378BA

1378BA

137842
137BA ¢
137BA2¢
137BA3c
137BAdc
137BA ¢
137BA <G
137BA2¢G
137BA <G
137BA2¢G
137BAxcG
137BA <G
137BA2¢G
137BA3¢G
137BA clL
137¢s P
137BA N
137BA PN
1378A L
1378BA B
137BAS B
137BA cB
137BA cB
137BA2¢B
137BA3cB
137BA cB
1378A L
1378BA B
137BA cB
137BA2¢B
137BAxcB
137BAS B
137BA G
137BA <G
M 137BA2<G
1378A L
137BA cL
137BA B
137BAS B
137BA cB
137BA2¢B
137BA cB
137BAxcB
137BA cB

tRAYCY Decay Data

137C5 B- DECAY 1983BE18,1996B123,1997WAZZ07NDS
TYP=ERR$AUT=]. Tuli$DAT=18-Feb-2088%C0OM=Ffixed logft walues$
TYP=ERR$AUT=]. Tuli$DAT=17-Dec-2807$COM=Ffixed typos noted by PNPI$
TYP=FUL$AUT=E. BROWNE, J. K. TULI$CIT=NDS 188,2173 (2007)%
CUT=1-Oct-2086%
Measured: E(|b{+-}) (1983Bel8,1978Ch22,1968WoB2,1966HsB2,1958Yol1),
shape of the |b spectra (1983Bel8,1978Ch22,1978Gr89,19695c23,1966Hs82),
longitudinal polarization of |b (1975Do14), internal bremsstrahlung
(1977We®4,1975Ba28)
1996Bi23, 1997WaZZ: measured 283|g, HPGe

1997WalZ, 1996Bi23 looked for but did not find a transition
from the 661 level to the 283.5 level.

2087NiB4: Measured
la(K)exp(127.5 keV E3 in {+134}Cs)/|a(K)exp(661.7 keV M4 in
{+137}Cs)=30.01 {I15}

2087YaB2: Measured K x-ray ratios obtained in decay vs
photo-ionization. Values agreed with prewvious measurements and theory.

Other: 28@6&Ha36
] Adopted values
8.8 7/2+ 3@.e8y 9 1175.63 17
1.8 1.8 1.@
3
0.0 3/2+
1176 15.3 2 12.879 17
EAV=416.26 8
E from 1966Hs82, 1176 {I3} (1958YoBl), 1176 {I15} (1983Bel8)

IB$from 188-I|b(661 level).
Others: 5.45 {I1} (1983Bel8), 5.3 {I4} (1968Wo82), 5.4 {I3} (1969Ha05),
6.8 {I5} (1966Hs02), 7.6 {I8} (1958YoB1)
Shape: |D1=2(no) (1966Hs82,19695c23,1978Gra9)
101/2+

B.0eas58 8 16.61 6
IB$from I|g. 20875e85 have recomputed logf2UT=16.45 {I12},
I|b=8.7|*18{+-4} {120}, superseding their earlier value of 13.5
(20065eZY)
EAV=334.65 8
283.5 15.8E-4 8
E,RI$E|g from 1997Wa37, %I|g average of 5.3|*18{+-4} {I14} (1996Bi23),
6.1|*10{+-4} {I10} (1997Wa37)

283.50

661.659 311/2- 2.552 M 1 M
T$from adopted levels

514.83 2394.7 2 9.625 2 U
EAV=174.32 6

E from 1983Be18. Others: 513.89 {I26} (1978Ch22),

511.63 {I84} (1968Wo02), 514 {I1} (1966Hs02), 514 {I3} (1958Yo01)
IB$from I|g. Others: 94.6 {I3} (1968W002), 94.8 {I5} (1966Hs82), 92.4
{I8} (1958Y001). I|b=94.6, log| {If{+lu}t}=8.5 (2006SeZY)

208789

nt_element
rent_nucle

undance_uncert":
rent_level energy": .
rent_level energy uncert”:
rent_level j_pi™: "7/2+",

. NuDat 3.0

Brookhaven

National Laboratory

International Atomic Energy Agency

“¥ Nuclear Data Services

Cexunwsa AnepHbz Javuwz MATATI

Nucléide - Lara
for gamma and alpha emissions

"child_element”
"child nucleo

Libra

CONVERSION COEFFICIENT

ULATOR

ch School of Physics
ollege of Science

NST
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a digital tV\;j.l’f in LVis

' 4
1

—t—

LVis/tRAYcy live demo
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where‘,\ﬁe are

tRAYcy in LVis

Feature
Efficiency transfer

TCS correction

Spectrum generation

Mathematical calibration
Well detector support
Parameter optimization
_ 2.5D object support
Full 3D scene support
tRAYcy Analysis Engine
Arbitrary 3D object support

ORTEC°/ \AMETEK inn RIID -

tRAYcy status
implemented
implemented
implemented
implemented
implemented
implemented
implemented
implemented

in testing

LVis status

implemented
implemented
implemented

in testing

Dr. Felix Diel

+49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
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mailto:Felix.Diel@Ametek.com

tRAYcy in LVis

where weare goin

Cs-137

Half Life (T 1/2

Decay Constant (A

Possible Parent

Decay Mode: B-

Energy (keV) 1]
661.657 + 0.003

283.5+ 0.1

X-Rays

Energy (keV) 1]
32.194 £ 0.000
31.817 + 0.000
4.47 + 0.00

36.378 + 0.000

Januar

Xe-137

Intensity (%) Tl
85.100 + 0.200

0.0005800 + 0.0000008

Intensity (%) 1.
3.640 + 0.100

1.9900 + 0.0500
0.9100 + 0.0400

0.67200 + 0.01800

Dr. Felix Diel
—— - . +49 (0)21 59-91 36-24
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tRAYCY Detector Simulatio

m $De$_SCS_SLS_SS5_250709-1933.lvm X |

Counts

1.0e+06 =
” THPGe (tRAYcy Det) CHI export

Peak search

| 5 response for each
10000 AP » i : _L NUC li d e

Peak editor

MName
1000

Can be analyzed
[ like normal spectra

Calibration editor ) Lontinuelac o Sove Cancel Dr. Felix Diel
~ +49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
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thy Detector Simulation

|| $De$_$C$_$L$_$5%_250709-1933.lvm X
Sample Counting geometry |Analysis || Corrections || Uncertainties | Spectrum | Calibration/Library || Detector system | Peak search || Analysis results

Counts Channel: 3919 Energy: 956.91 keV Counts: 476
1.0e+06

“HPGe (tRAYcy Det) Start: 09.07.2025 19:33:30 CHN export

6 s ammaV/isio
o C .' 34 Sum peal( \ Peak search
""" @1400 keV S

10000 :

Peak editor

Name

O

1000

: No more unidentified
peaks! Sum peaks, escape
peaks... the full detector
response is simulated!

100

. Calibration editor ancel Dr. Felix Diel

+49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
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. Buffer
5 %si?quigz; Detector details
" kD Marinelli

1 Pot Crystal

8 Solid food

g :;/\Da[rmelll ¥-tal material: Germanium

-8 Quality Assurance —
0 o %-tal diameter [mm]: 69.9
=" ? Info

Detector—Window Gap Absorber

8 Marinelli py snow
1 250m!
19 1000m

-8 Cerbo10C
| M low @ Load parameterset

¥-tal length [mm]: 734

1 New Parameter Set
I Import parameter set from existing LVM-file

Bulletizing radius [mm]: 3.5 Window

HyHigh 1 Sort parameter sets
= QuantyA\;, Detector c i
10 Backgigg Sample changer settings
B Energy g

Effi
& '“I®'& Import sample changer settings

Top dead layer [mm]: 1.05

Front Contact

Export sample changer settings

Side dead layer [mm]: 1.05

Start sample set editor . 3 )
Remove detector X-tal hole (cavity) diameter [mm]: 3.9
Rename detector

Start spectrum acquisition

*-tal Length

¥-tal hole {cavity) length [mm]: 59.7

Stop spectrum acquisition
Clear spectrum
Save spectrum

Housing

New energy calibration

Energy calibration using current spectrum
Open last energy calibration
Energy calibration parameters

23 Configuration

End cap material: Alurminum Status Output Presets

wplifier PRO ADC Stabilizer

" Reference Sot
% Analysis librai g8 Recall energy calibration End cap diameter [ITIITI] : a3 Side Dead Layer

Energy calibration from spectrum file
Delete energy calibration

Materials

WER@WE D0 N KO

) Sample cont . L 4
T P End cap thickness [mm]: 1 he Restore Opfimize

Efficiency calibration using current spectrum

Efficiency calibration from spectrum file - s

Efficiency calibration parameters Mount cup material: Aluminum -~ ¥-tal Diameter v Start Auto

Efficiency fit parameters
Mount cup thickness [mm]: 0.8 plifier Type Stop Auto
Window material: Aluminum lor Feedback ~ Input Polarity

Window-to-X-tal gap [mm]: 4 ) (.__) @ A
Window thickness [mm]: 1

Th e d ete CtO r SySte m : Window diameter [mm]: Z oK Cance! e
MCB Properties and T e or-oer
Detector details

(] show tile 2 open on start oK Cancel

el
=
+49 (0)21 59-91 36-24

® ® Felix.Diel@Ametek.com
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&5 40 mm point source EuCo stacked
1 Cerbo100

&) EFS - point source on foil in ring
&3 EFS Czech Metrology Point Source

(71 EFS Point Source - 5mm dia
» Examples

&5 IAEA 2002 Point

#3 Mixed nuclide point source film
» Petri dishes

&4 Point Source 30 cm
1 Point Source 60mm

#3 Point Source

b REMSPEC |

» RRMOD

ntact

*——tndcap

(\“‘\ Cup (Holder]

Side DeadLayer

Aluminum

4

L
*
New folder p s " .
" Then define the container
s L]
.. )
* . > L @
@ Configuration ¥
& ! | _:.‘. Reference Sources ] .
' \ ; Analysis libraries ' 2
| Materials
1 " E[Samplecontainer
¥ Dr. Felix Diel
- +49 (0)21 59-91 36-24

® ® Felix.Diel@Ametek.com
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1 40 mm point source EuCo sta
1 Cerbo100

Sample container

F
F1 EFS - point source on foil in ring
¥ EFS Czech Metrology Point Source
1 EFS Point Source - 5mm dia

» Examples
&1 |AEA 2002 Point

f}-_ EZZTE:ITE:TCJC point source film D efi n e th e CO nta i n e r

&1 Point Source 30 cm

Fi Point Source 60 t
oint Source 60mm ge O m e ry . 7 Cancel

1 Point Source

) RR MOD !

Name:

Type:

Add. info:

Details

Container Diameter

(includes both si

MNew sample ainer

New folder

Container material: Polypropylene

Container diameter [mm]: 140

Container wall thickness [mm]:

Container hole diameter [mm]:

14 224nos

Container hole length [mm]:

. S | LVis includes
more than 50
common
Marinelli, vial and
beaker
geometries

@ Configuration

'.*. Reference Sources

L]
% Analysis libraries

" Materials . oK Cancel

1 |£[ Sample container

. Dr. Felix Diel
g +49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
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tRAch Detector Simulation

- Create a realistic spectrum via Monte Carlo simulation -

Define the tRAYcy detector
in the LVis configuration

Many detector definitions for -
various ORTEC detector
models included in LVis -

L

ORTEC°/ AMETEK inn RIID -

" Define the “hardware”
settings

B .
tRAYcy hardware properties
Conversion gain:
FWHM [keV] at 122 keV:
Rise time [ps]:

Flat top time [ps]:

Gain (0.1...10): -> 0 - 2000 keV

Cancel

Press.“Statrt spectrum
acquisition” and then select a
reference source

tRAYcy detector simulation: HPGe (tRAYcy Det)
Select source: ‘

Distance detector->source [mm]: [

Cancel

Nuclide mix: HPGe (tRAYcy Det)

Nuclide Activity [Bq] 1-Sigma Uncert. [%]
Cs-134 1000 3

Load library

F131 5000 3 Add nuclide
K-40 10000

from Ref.Source

Cancel

Create/select a routine and start a

parameterized sample count ;i
+49 (0)21 59-91 36-24

SpeCIfy the nUCl‘Ide mIX Felix.Diel@Ametek.com

https://www.ortec-online.com
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tRAch Detector Simulation

- Create a realistic spectrum via Monte Carlo simulation -

[ When starting LVis for the first time, one can elther select a predeflne
configuration or start from scratch setting up a new conflguratlon

1.0e+06

~ { HPGe (tRAYcy Det)

. A predefined configuration called “Demo Start” is available that has two tRAYcy déT
eonfigured: A Nal based|fgod monitor and a HPGe detector system.

Dr. Felix Diel
+49 (0)21 59-91 36-24
Felix.Diel@Ametek.com

— 2
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tRAYCY Detector Simulation
/ 0

o~

' 4

. [

tRAYcy. simulates:the spectrum,.,.-

L]
-

Dr. Felix Diel
+49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
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)

Notreally
Always need a
characterization

Efficiency Transfer

Summing Correction

Spectrum ®
Generation

Sourceless
Calibration

Supported Isotopes

Arbitrary 3D
Geometries

Detector
Characterization

We own the code

ORTEC°/ A\AMETEK inn RIID -

Not implemented yet
Release 2

> 2000

Not implemented yet
Release 2 &3

Not implemented yet
GeDat

Dr. Felix Diel

+49 (0)21 59-91 36-24
Felix.Diel@Ametek.com
https://www.ortec-online.com
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