KUPNi SMLOUVA
€. 133 /2019 kupujiciho
€. prodavajiciho
uzaviena podle ustanoveni § 2079 a nasl. zakona ¢&. 89/2012 Sb., obfanského zakoniku, ve
znéni pozdéjSich predpisu (dale jen ,ob&ansky zakonik“), na zakladé vysledku zadavaciho
fizeni podle § 31 zakona €. 134/2016 Sb., o zadavani vefejnych zakazek ve znéni
pozdéjsich predpisq, (dale jen ,smlouva®).

Clanek |.
Smluvni strany

Ceska republika - Ministerstvo vnitra

Sidlo: Nad Stolou 936/3, 170 34 Praha 7
Kontaktni adresa: MV - GR HZS CR, Kloknerova 26,
post. pfihr. 69, 148 01 Praha 414
ICO: 00007064
DIC: CZ00007064
Bankovni spojeni: CNB Praha 1
Cislo Gctu: 8908881/0710
Zastoupena: brig. gen. Mgr. Slavomirem Bellem, MSc., MBA,

Kontaktni osoba ve vécech technickych:
Telefon:
E-mail:

(dale jen ,kupujici®)

a

CANBERRA-PACKARD s.r.o.
Sidlo: Sultysova 37, 169 00 Praha 6
ICO: 44850867

DIC:

Bankovni spojeni:
Cislo Gétu:
Zastoupena:
Kontaktni osoba:
Telefon:

E-mail:

(dale jen ,prodavajici®).

Dale téz jako ,smluvni strany®.



Clanek II.
Predmét smlouvy

. Touto smlouvou se prodavajici zavazuje dodat za podminek v ni sjednanych kupujicimu
zbozi, specifikované v &l. lll. této smlouvy a pfevést na kupujiciho vlastnické pravo k tomuto
zboZi.

. Podkladem pro uzavfeni této kupni smlouvy je nabidka prodavajiciho ze dne 26. 6. 2019,
ktera byla vybrana na zakladé zadavaciho fizeni evidovaného pod ¢j.MV-60418/PO-PSM-
2019 (v Narodnim elektronickém nastroji pod systémovym Cislem N006/19/V00014166).

Clanek Il
Zbozi, predani zbozi, vady zbozi

. Pfedmétem této smlouvy je dodani 1 kusu polovodiéového detektoru s kryostatem,
predzesilovacem a elektrickym chlazenim (Be5030-DET, CP5-PLUS) (dale jen ,zbozi“).
Podrobna specifikace zboZi je uvedena v pfiloze €. 1 této smlouvy.

. Zbozi musi byt zplsobilé pro pouziti k obvyklému ucelu a splfiovat podminky technickych,
bezpe&nostnich, hygienickych norem a pravniho fadu Ceské republiky.

. Kupujici se zavazuje predmét plnéni prevzit a zaplatit sjednanou cenu podle c¢lanku
VI. této smlouvy.

. Soucasti dodavky je vesSkera dokumentace nezbytna k uZivani zbozi v souladu s pravnimi a
technickymi pfedpisy CR a pfedvedeni funkénosti zbozi.

. Prodavajici k dodavce vyhotovi protokol o pfedani a pfevzeti zbozZi (dale jen ,protokol®) ve 3
(tfech) vyhotovenich, ktery bude po pfedani zbozZi podepsan obéma smluvnimi stranami.
Kazda ze smluvnich stran obdrzi po jednom vyhotoveni protokolu, tfeti vyhotoveni pfilozi
prodavaijici k fakture.

. Kupujici je opravnén odmitnout prevzeti zbozi, pokud zboZi nebude dodano fadné v souladu
s touto smlouvou a ve sjednané kvalité, pfi€emz v takovych pfipadech kupujici divody
odmitnuti pfevzeti zboZi pisemné prodavajicimu sdéli, a to nejpozdéji do 5 (péti) pracovnich
dnl od plvodniho terminu pfedani zbozi.

. Prodavajici prohlasuje, Zze zboZi nema pravni vady ve smyslu § 1920 a nasl., zakona
¢. 89/2012 Sb., ob&ansky zakonik.

Clanek IV.
Doba a misto dodani, predani zbozi

. Prodavajici je povinen dodat zboZi do 3 mésicu od nabyti u€innosti této smlouvy.

. Mistem dodani je MV - GR HZzS CR, Institut ochrany obyvatelstva, Na LuZzci 204, 538 41
Lazné Bohdanec.

. Prodavajici se zavazuje telefonicky informovat osobu opravnénou k prevzeti zbozi o terminu
dodani zbozi nejméné 5(pét)dni pfedem.

. Zbozi bude dodano dnem prevzeti zbozi opravnénou osobou kupujiciho po potvrzeni
predavamho protokolu v misté dodani. K pfevzeti zbozi a k podpisu protokolu je opravneén:

PEARRGRTEAE  REREERREERNS email:

Clanek V.
Vlastnické pravo ke zbozi a nebezpecdi Skody na zbozi

Kupujici nabyva vlastnické pravo ke zbozi okamzikem jeho protokolarniho pFevzeti od
prodavajiciho.



2.

10.

Nebezpeci Skody na zbozi pfechazi na kupujiciho okamzikem protokolarniho pfevzeti zbozi
od prodavajiciho.

Clanek VI.
Kupni cena a platebni podminky

Okamzikem uskute¢néni dodavky zbozi v misté dodani vznikne prodavajicimu pravo
fakturace podle skute¢né dodaného a prevzatého zbozi. Faktura musi obsahovat nalezitosti
podle § 26-35 zakona €. 235/2004 Sb., o dani z pfidané hodnoty, ve znéni pozdéjSich
predpisU.

Kupni cena za zboZi uvedené v €l. Ill. odst. 1 této smlouvy je stanovena dohodou smluvnich
stran a Cini celkem za 1 kusu polovodi¢ového detektoru s kryostatem, predzesilovacem
a elektrickym chlazenim (Be5030-DET, CP5-PLUS)

e BezDPH 2 314 000,00 K&
e DPH21% 485 940,00 K&
e Celkem v¢. DPH 2799 940,00 K¢

(slovy:dvamilionysedmsetdevadesatdevétdevétsetltyficetkorunéeskych)
Tato sjednana kupni cena je kone€na a zahrnuje vesSkeré naklady spojené s koupi zbozi
(dopravu do mista pInéni, skladovani, balné, zprovoznéni, seznameni s obsluhou atd.)
Sazba DPH bude v pfipadé jeji zmény stanovena v souladu s platnymi pravnimi predpisy.
Smluvni strany se dohodly, ze platba bude provedena v &eskych korunach (CZK) vyhradné
na ucet prodavajiciho uvedeny v €&l. | smlouvy. Pokud prodavajici nema ucet zfizeny v
pen&znim ustavu na Uzemi Ceské republiky, bankovni poplatky za zahraniéni platbu jdou na
vrub prodavajiciho.
Cena bude zaplacena na zakladé faktury (ve dvou vyhotovenich) vystavené prodavajicim
v Ceském jazyce po prevzeti zbozi kupujicim.
Fakturace po spIinéni poZzadovanych podminek dodavky se uskuteéni na adresu:
MV - GR HZS CR post. prihr. 69, Kloknerova 26 PSC: 148 01 Praha 414
na faktufe jako odbératel bude uvedeno:
Ceska republika - Ministerstvo vnitra
Nad Stolou 936/3
170 34 Praha 7
zastoupena - kontaktni adresa pfijemce:
MV - GR HZS CR
post. prihr. 69
Kloknerova 26
148 01 Praha 414
Prodavajici je povinen pfiloZit k faktufe original pfedavaciho protokolu v Ceském jazyce
potvrzeného opravnénou osobou kupujiciho.
Smluvni strany se dohodly na Ihuté splatnosti faktury v délce do tficeti (30) kalendarnich dnu
ode dne doruceni faktury kupujicimu.
Kupni cena se povazuje za uhrazenou okamzikem odepsani fakturované kupni ceny
z bankovniho uctu kupujiciho.
Pokud kupujici uplatni narok na odstranéni vady zbozi ve Ih(té splatnosti faktury, neni
kupujici povinen az do odstranéni vady zbozi uhradit cenu zbozi a mlze zbozi vratit.
Okamzikem odstranéni vady zboZi zacne bézZet nova Ihata splatnosti faktury v délce
tficeti (30) kalendarnich dnd.
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12.

13.

Kupujici nebude poskytovat prodavajicimu jakékoliv zalohy na uhradu ceny zboZi nebo jeho
casti.

Kupuijici je opravnén pfed uplynutim lhaty splatnosti faktury vratit bez zaplaceni fakturu, ktera
neobsahuje naleZitosti stanovené touto smlouvou, pravnim fadem CR nebo budou-li tyto
udaje uvedeny chybné. Prodavajici je povinen nové vyhotovit fakturu. V takovém pfipadé
neni kupujici v prodleni se zaplacenim ceny zbozi. Okamzikem doruceni nové faktury zacne
bézet nova Ihata splatnosti faktury v délce do ftficeti (30) kalendarnich dna. Prodavajici je
povinen dorucit kupujicimu novou fakturu do dvou (2) pracovnich dnli ode dne doruceni
vracené.

Smluvni strany si dojednaly, Ze kupujici je opravnén provést zajiStovaci uhradu dané z
pfidané hodnoty ve smyslu § 109a zékona €. 235/2004 Sb., o dani z pfidané hodnoty, ve
znéni pozdéjSich pfedpisu, na ucet pfislusného spravce dang, jestlize se prodavajici stane
ke dni uskuteénitelného zdanitelného pinéni nespolehlivym platcem dané ve smyslu
ustanoveni § 106 zakona €. 235/2004 Sb., o dani z pfidané hodnoty, ve znéni pozdéjsich
predpisU.

Clanek VII.
Smluvni pokuty a odstoupeni od smlouvy

V pfipadé nedodrzeni terminu dodani a pfedani zbozi podle ¢&l. lll. a IV. ze strany
prodavajiciho, v pfipadé nepfevzeti zbozi ze strany kupujiciho z divodd vad zbozi je
prodavajici povinen uhradit kupujicimu smluvni pokutu ve vysi 0,2 % z celkové ceny zbozZi
bez DPH za kazdy, byt i zapo&aty kalendaini den prodleni.
V pfipadé prodleni kupujiciho s ihradou darového dokladu (faktury) je prodavajici opravnén
uCtovat uUrok zprodleni za splnéni podminky podle § 1968 ve vySi podle
§ 1970 obCanského zakoniku.
V pfipadé nedodrzZeni terminu odstranéni vad dle €l. VIII odst. 3 této smlouvy, je prodavajici
povinen kupujicimu uhradit smluvni pokutu ve vysi 500,- K& za kazdy, byt i zapoc€aty den
prodleni.
Smluvni pokuta a urok z prodleni jsou splatné do &trnacti (14) kalendafnich dnd ode dne
jejich uplatnéni.
Zaplacenim smluvni pokuty a uroku z prodleni neni dotéen narok smluvnich stran
na nahradu Skody nebo odskodnéni v plném rozsahu ani povinnost prodavajiciho fadné
dodat zbozi.
Za podstatné poruSeni této smlouvy prodavajicim, které zaklada pravo kupujiciho na
odstoupeni od této smlouvy, se povazuje zejména:
a) prodleni prodavajiciho s dodanim zbozi o vice nez sedm (7) kalendafrnich dnu,
b) prodleni pfi odstranéni vad zbozi ve |huté stanovené podle ¢l. VIII. odst. 3 této
smlouvy o vice nez sedm (7) kalendarnich dnd,
c) postup prodavajiciho pfi dodani zbozi v rozporu s pokyny kupujiciho.
Kupujici je dale opravnén od této smlouvy odstoupit v pfipadg, ze
a) vuci majetku prodavajiciho probiha insolvenéni Fizeni, v némz bylo vydano rozhodnuti
o upadku, pokud to pravni pfedpisy umoznuiji,
b) insolvenéni navrh na prodavajiciho byl zamitnut proto, Ze majetek prodavajiciho
nepostacuje k uhradé nakladd insolvencéniho fizeni,
¢) prodavajici vstoupi do likvidace.
Prodavajici je opravnén od smlouvy odstoupit v pfipadé, Ze kupujici bude v prodleni
s uhradou svych penézitych zavazkua vyplyvajicich z této smlouvy po dobu delSi nez
Sedesat (60) kalendarnich dni.



Uginky kazdého odstoupeni od smlouvy nastavaji okamzikem dorudeni pisemného projevu
vule odstoupit od této smlouvy druhé smluvni strané. Odstoupeni od smlouvy se nedotyka
zejména naroku na nahradu Skody a smluvni pokuty.

Clanek VIII.
Zaruka

. Zarucni doba se stanovuje na 24 mésica.

. Veskeré vady zboZi je kupujici povinen uplatnit u prodavajiciho bez zbyteéného odkladu

poté, kdy vadu zjistil. Uplatnéni vady provede kupujici pisemnym ohlaSenim vad, a to formou
pisemného oznameni o vadé emailem na adresu fEgefpElitia®: Na pisemné ohlaseni vad
je prodavajici povinen odpovédét do dvou (2) pracovnich dnt ode dne doruceni. Pokud tak
neucini, ma se za to, Ze souhlasi s terminem odstranéni vad uvedenych v ohlaseni.
Prodavajici se zavazuje odstranit jim uznané reklamované vady ve Ihaté do dvaceti (20) dnu
od doruceni reklamace kupujiciho nebo ve |h(té stanovené kupujicim, pokud by vyse
uvedena lhata nebyla pfiméfena. S odstrafiovanim vad v zaruéni dobé bude zapocdato
nejpozdéji do péti (5) pracovnich dnd od nahlaseni vady. V pfipadé nedodrzeni terminu
odstranéni vad dle tohoto bodu, je prodavajici povinen kupujicimu uhradit smluvni pokutu ve
vysi 500,- K& za kazdy, byt i zapo&aty den prodleni.

Clanek IX.
Ostatni ujednani

. Smluvni strany jsou povinny bez zbyte¢ného odkladu oznamit druhé smluvni strané zménu
udaja v zahlavi smlouvy.

. Prodavajici je povinen dokumenty souvisejici s prodejem zbozi dle smlouvy uchovavat
nejméné po dobu 10 (deseti) let od konce ucetniho obdobi, ve kterém doslo k zaplaceni ceny
zbozi, popf. k poslednimu zdanitelnému pInéni dle smlouvy, a to zejména pro ucely kontroly
opravnénymi kontrolnimi organy.

. Prodavajici je povinen umoznit osobam opravnénym k vykonu kontroly dokladu souvisejicich
s plnénim zakazky, a to po dobu danou pravnimi pFedpisy k jejich archivaci (zakon
€. 563/1991 Sb., o ucetnictvi, ve znéni pozdéjsich predpisl, a zakon €. 235/2004 Sb., o dani
z pfidané hodnoty, ve znéni pozdéjSich pfedpist)

. Prodavajici je povinen upozornit kupujiciho pisemné na existujici €i hrozici stfet zajm
bezodkladné poté, co stfet zajmG vznikne nebo vyjde najevo, pokud prodavajici
i pfi vynalozZeni veSkeré odborné péfe nemohl stfet zajmu zjistit pfed uzavienim smlouvy.

. Prodavajici bez jakychkoliv vyhrad souhlasi se zvefejnénim své identifikace a dalSich udaju
uvedenych ve smlouvé vcetné ceny.

Clanek X.
Zavérecna ustanoveni

. Tato smlouva nabyva platnosti dnem podpisu smluvnich stran a podle § 6 odst. 1 zakona &.
340/2015 Sb., o zvlastnich podminkach ucinnosti nékterych smluv, uvefejiiovani téchto
smluv a o registru smluv, ve znéni pozdé&jsich pfedpisu (déle jen ,zakon o registru smluv®),
ucinnosti dnem uverejnéni prostfednictvim registru smiuv.

. 'V souladu se zakonem o registru smluv, se strany dohodly, Ze objednatel zasle tuto smlouvu
spravci registru smluv k uvefejnéni ve Ihaté, stanovené timto zakonem a o nabyti u€innosti
této smlouvy pisemné vyrozumi objednatele. Smluvni strany uzaviraji tuto smlouvu v

souladu se zakonem ¢&. 110/2019 Sb., o zpracovani osobnich udaju, a podle Nafizeni
Evropského parlamentu a Rady (EU) 2016/679 ze dne 27. dubna 2016 o ochrané fyzickych
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0osob v souvislosti se zpracovanim osobnich Udaji a o volném pohybu téchto udajli a o
zruSeni smérnice 95/46/ES (obecné nafizeni o ochrané osobnich udaju). Osobni Udaje stran
pfed odeslanim budou anonymizovany v souladu se zakonem €. 110/2019 Sb., o zpracovani
osobnich udaju.

. Smluvni strany uzaviraji tuto smlouvu v souladu se zadkonem ¢&. 101/2000 Sb., o ochrané

osobnich udaju a o zméné nékterych zakonu, a podle Nafizeni Evropského parlamentu a
Rady (EU) 2016/679 ze dne 27. dubna 2016 o ochrané fyzickych osob v souvislosti se
zpracovanim osobnich udajd a o volném pohybu téchto udajd a o zruseni smérnice 95/46/ES
(obecné nafizeni o ochrané osobnich udaja).

. Kontaktni osoby smluvnich stran uvedené v €l. I. této smlouvy jsou opravnény k poskytovani

soucinnosti dle této smlouvy, nejsou v8ak jakkoli opravnény €i zmocnény ke sjednavani
zmén nebo rozsahu smlouvy.

. Smluvni strany vylu€uji aplikaci ustanoveni § 557 ob&anského zakoniku na tuto smlouvu.
. Smluvni strany se dohodly, Ze prodavajici pfebira podle § 1765 ob&anského zakoniku riziko

zmeény okolnosti, zejména v souvislosti s cenou za poskytnuté plnéni.

. Smluvni strany se dohodly na uplatnéni ustanoveni § 576 obcanského zakoniku, pfi

posuzovani vlivu nicotnosti (vady) této smlouvy na ostatni ustanoveni.

. Pravo kupujiciho vyplyvajici z této smlouvy ¢i jejiho poruseni se promiCuji ve Ihuté deseti

(10) let ode dne, kdy pravo mohlo byt uplatnéno poprve.

. Smlouva muze byt zménéna pouze formou pisemnych dodatkd, které budou vzestupné

Cislovany a podepsany opravnénymi zastupci obou smluvnich stran.

Smluvni strany se zavazuiji, ze veskeré spory vzniklé v souvislosti s realizaci smlouvy, budou
feSeny smirnou cestou - dohodou. Nedojde-li k dohodé&, budou spory feSeny pred pfislusnym
Ceskym soudem podle platného &eského pravniho fadu.

Vztahy touto smlouvou neupravené se fidi platnym ¢eskym pravnim fadem zejména § 2079
a nasl. zédkona €. 89/2012 Sb., obCansky zakonik.

V pfipadé uzavieni smlouvy ve dvojjazyéném znéni je rozhodné znéni v Ceském jazyce.
Veskera komunikace smluvnich stran bude probihat v ¢eském jazyce.

Tato smlouva je vyhotovena v elektronické podobé&. Smluvni strana podepisujici tuto dohodu
jako druha v poradi je povinna prokazatelné dorucit podepsanou dohodu druhé smluvni
strané.

Kazda ze smluvnich stran prohlasuje, Ze smlouvu uzavira svobodné a vazné, Ze povazuje
obsah smlouvy za urcity a srozumitelny a Ze jsou ji znamy veskeré skute€nosti, jez jsou pro
uzavieni smlouvy rozhodujici, na dikaz ¢ehoz pfipojuji smluvni strany k této smlouvé své
podpisy.

Nedilnou sou€asti smlouvy je pfiloha - Technicka specifikace

V Praze dne viz el. podpis

g e R

brig. Slavom
naméstek generalniho feditele HZS CR
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Technické parametry - prohlaseni

Verejna zakazka: IOO - Detektor

Zadavatel: Ceskd republika - Ministerstvo vnitra
generalni feditelstvi Hasicského
zadchranného sboru CR, Kloknerova 26,
post. prihradka 69, 148 01, Praha 414

Prohlad3ujeme, Ze splnujeme niZe uvedené parametry a
pozadavky:

Technicka specifikace

Dodavka polovodi¢ového detektoru

PolovodiCovy detektor se rozumi dodat s vlastnim zapouzdifenym detektorem

v prirubovém kryostatu, predzesilovacem a elektrickym chlazenim jako celek (dale
jen polovodicovy detektor). Pozaduje se dodat polovodi€ovy detektor, ktery se vioZi
do stavajiciho stinéni (specifikace viz nize), napoji na jednu nebo druhou stavajici
spektrometrickou jednotku (specifikace viz niZe) a provede se odzkous$eni celé vySe
popsané spektrometrické trasy. Technicka specifikace je nasledujici.

a) Specifikace polovodiéového detektoru:

- Energeticky rozsah: 10 - 3 000 keV,

- Uginnost detektoru: minimainé 40%,

- Rozliseni: pro nizké hodnoty energii (pod 20 keV) pozaduje se FWHM

méla byt méné nez 0,6 keV a pro energii 122 keV FWHM mensi nez 0,8

keV a pro 1332 keV menSi nez 2 keV,

- Vstupni okénko se pozaduje karbonové.

b) Specifikace Elektrického chlazeni:

Elektrické chlazeni bez nutnosti pouZziti tekutého dusiku (elektricky

kryostat). Chlazeni nesmi byt provadéno pomoci freonu nebo hoflavych

médii. Elektrické chlazeni je kompaktni, napjeni je 230V/50Hz s nizkou
spotfebou energie a s nizkou hladinou hluku. Elektrické chlazeni je

bezudrzbové s minimalni Zivotnosti 10 let.

c) Specifikace predzesilovace:

Polovodi¢ovy detektor musi byt vybaven Inteligentnim pfedzesilovacem o
maximalnim prdméru 10,5 cm (s ohledem prichodu do stinéni), pfipadné

muze byt umistén mimo osu detektoru. Pfedzesilova¢ obsahuje

zabudovany minimalné 3 m kabel vysokého napéti. Soucasti

pfedzesilovace je také napajeci a signalni kabel o délce minimalné 3 m pro
propojeni pfedzesilovace s obéma spektrometry. PfedzesilovaC¢ umoznuje
monitorovat teplotu detektoru a provadét testy detektoru.

d) Specifikace rozméra polovodicového detektoru:

Polovodi¢ovy detektor se bude vkladat do stavajiciho stinéni (viz obrazek

nize) o vnitfnich rozmérech 28 x 28 x 28 cm. Stinéni je na ¢tyfech nohach



umistény ve vySce 840 mm. Stinéni je uzaviratelné stinicimi dvefmi.

V dolni ¢asti stinéni se nachazi otvor (viz horni ¢ast obrazku) pro viozeni
detektoru do stinéni. Na detektor ve stinéni se budou vkladat méfici
vzorkovnice o maximalni vysce 12 cm.

Z téchto davodu se pozaduje vybér detektoru, kryostatu, elektrického

chlazeni a pfedzesilovaCe tak, aby bylo mozZno vlozit detektor do stavajiciho stinéni,
na polovodiCovy detektor bylo mozno vlozit vzorkovnici a zavfit stinici dvere.
Pro stabilizaci a fixaci polovodi€ového detektoru pod stinéni se pozaduje
polovodiCovy detektor umistit na stolek, ktery bude fixovan k noham

stinéni.

e) Specifikace kalibrace polovodi¢ového detektoru:

Soucasti dodavky musi byt charakterizace detektoru nebo dodani

vstupnich dat o detektoru pro vypocet uc€innostnich kfivek v SW ISOCS

nebo LabSOCS. Vstupni data se poZaduje dodat na pamétovém mediu.

f) Specifikace napojeni polovodicového detektoru na spektrometr:
Polovodi¢ovy detektor se pozaduje napojit na dva nize popsané spektrometry:
a) Stavajici InSpector Desktop (model 1270) ve spojeni s notebookem. Propojeni
je nutno provést dodanou redukci mezi RS232 (spektrometr) a USB konektor
(notebook) nejspisSe s kfizenym kabel,

b) Na stavajici spektrometr v NIM ramu (modul 2100) s napajecim zdrojem, ktery
je osazeny AIM 556 ADC 9635 a AMPLIFIER 9615. Vysokonapétovy zdroj pro
napajeni detektoru je HV POPPLY model 9300/7 (vyrobce SLENA Milano).
Pro propojeni AIM 556 s notebookem je tfeba dodat AUl to Ethernet
transceiver, kdy se pfevede AUI konektor s AIM 556 do Ethernetu na
notebooku,

c) Pro nacitani a ulozeni spekter s obou vy$e popsanych spektrometrd je nutno
do dodaného notebooku nainstalovat SW Genie 2000 Basic, ktery vlastni
objednatel nebo dodat a nainstalovat jiny podobny SW, ktery je nutno

k detektoru dodat.

g) Specifikace prislusenstvi k polovodi¢ovému detektoru:

- Dvojice pfipojovacich kabell mezi predzesilovacem a spektrometrem,

- Notebook pro nastaveni parametril detektoru a fizeni spektrometru véetné
sbéru dat,

- StoleCek pod chladici jednotkou, ktera bude stabilizovat a fixovat
polovodi¢ovy detektor pod stinénim pozadované vySce, aby detektor byl ve
stinéni a na detektor bylo mozno vlozit méfici vzorkovnici. PoZaduje
polovodiCovy detektor umistit na stolek, ktery bude fixovan k noham

stinéni,

- Dokumentace k charakterizaci detektoru v€etné pamétového média se
vstupnimi daty pro SW ISOCS nebo LabSOCS..

- Propojovaci kabel mezi RS232 (spektrometr) a USB konektor (notebook)

s kfizenim pro spektrometr InSpector Desktop (model 1270),

- AUI to Ethernet transceiver s kabelem pro propojeni AUl konektoru s AIM
556 do Ethernetu na notebooku,

- Protokol o provedené zkouSce parametru detektoru,

- Navody k obsluze jednotlivych ¢asti polovodi¢ového detektoru.

h) DalSi specifikace spojena s polovodi¢ovym detektorem:

- Pozaduje se sestaveni celého polovodiCového detektoru,

- Umisténi detektoru na dodany stolek a do stiniciho krytu,



- Instalace obsluzného SW Genie 2000 Basic nebo obdobného do
dodaného notebooku,

- Napojeni detektoru prostfednictvim spektrometru v NIM ramu a
spektrometru InSpector Desktop a nastaveni pracovnich parametr
polovodi€ového detektoru a pfislusnych spektrometrd,

- Provést seznameni s obsluhou v nastaveni pracovnich parametru
polovodiCového detektoru a pfislusnych spektrometrt véetné zachazeni
.S ednotllv'ml castml oIovodlcoveho det%ktoru
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Radiation Safety. Amplified.

Broad Energy
Germanium Detectors

S 000

Nuclear

Homeland
Security
& Defense

Healthcare

FEATURES & BENEFITS

Energy range from 3 keV to

3 MeV combines the spectral
advantages of Low Energy and
Coaxial HPGe detectors

Detection efficiencies and
energy resolutions are optimized
in the 3 keV to 662 keV energy
region where most tightly-
grouped gamma lines of interest
are located

Flat, non-bulletized crystals offer
optimum efficiencies for samples
counted close to the detector

Thin, stable entrance window
allows the detector to be stored
warm with no fear of low energy
efficiency loss over time

Equipped with Intelligent
Preamplifier

USB 2.0 Serial Interface

www.canberra.com

Labs and Industrial and
Education Manufacturing
DESCRIPTION

The CANBERRA Broad Energy Ge (BEGe) Detector covers the energy range of 3 keV
to 3 MeV like no other. The resolution at low energies is equivalent to that of our Low

Energy Ge (LEGe) Detector and the resolution at high energy is comparable to that of
good quality coaxial (SEGe) detectors.

Most importantly the BEGe has a short, fat shape which greatly enhances the
efficiency below 1 MeV for typical sample geometries. This shape is chosen for
optimum efficiency for real samples in the energy range that is most important for
routine gamma analysis. This is in stark contrast to the traditional relative efficiency
measurement — a 89Co point source at 25 cm which is hardly a relevant test condition
for real samples. See the figures below comparing absolute detector efficiencies of

a 5000 mm? and 6500 mm?2 BEGe Detector to coaxial detectors with approximately
60% relative efficiency.

In addition to higher efficiency for typical samples, the BEGe exhibits lower
background than typical coaxial detectors because it is more transparent to high
energy cosmogenic background radiation that permeates above ground laboratories
and to high energy gammas from naturally occurring radioisotopes such as 4°K and
208T] (thorium). This aspect of thin detector performance has long been recognized in
applications such as actinide lung burden analysis.

Most Low Energy Detectors are aptly named because they do not give good
resolution at higher energies. In fact resolution is not usually specified above 122 keV.
The BEGe represents a breakthrough in this respect. The BEGe is designed with an
electrode structure that enhances low energy resolution and is fabricated from select
germanium having an impurity profile that improves charge collection (thus resolution
and peak shape) at high energies. Indeed, this ensures good resolution and peak
shape over the entire mid-range which is particularly important in analysis of the
complex spectra from uranium and plutonium.

CANBERRA



Broad Energy Germanium Detectors (BEGe)

In addition to routine sample counting, there are many
applications in which the BEGe Detector really excels. In
internal dosimetry the BEGe gives the high resolution and
low background need for actinide lung burden analysis and
the efficiency and resolution at high energy for whole body
counting. The same is true of certain waste assay systems
particularly those involving special nuclear materials.

The BEGe detector and associated preamplifier

are normally optimized for energy rates of less than

60000 MeV/sec. Charge collection times prohibit the use

of short amplifier shaping time constants. Resolution is
specified with an optimum shaping time constant and Lynx®
digital peaking time equivalent.

Point Source Efficiencies at 30 cm
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—=—BE5030 (50%)
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Absolute Efficiency vs. Energy comparison for BE6530,
BE5030, GC6020 (p-type coaxial) and GR6022 (n-type
coaxial) detectors

Another big advantage of the BEGe is that the detector
dimensions are virtually the same on a model by model
basis. This means that like units can be substituted in

an application without complete recalibration and that
computer modeling can be done once for each detector size
and used for all detectors of that model.

With cross-sectional areas of 20 to 65 cm?2 and thickness’ of
20 to 30 mm, the nominal relative efficiency is given below
along with the specifications for the entire range of models.
BEGe detectors are normally equipped with our composite
carbon windows which are robust and provide excellent
transmission to below 10 keV. Beryllium or aluminum
windows are also available. Aluminum is preferred when
there is no interest in energies below 30 keV and improved
ruggedness is desired. Beryllium should be selected to take
full advantage of the low energy capability (down to 3 keV)
of the BEGe detector.

The Intelligent Preamplifier (iPA) included with this style
of HPGe detector has an improved, low power analog
front stage providing excellent resolution and count rate
performance.

An integrated digital back-end makes use of the detector
sensors to continuously monitor and store all relevant
parameters and status information. This data, which may
be trended over time, allows the user to take preventative
measures if a key parameter starts to shift and ultimately
improves equipment availability and productivity.

It also enables setup and tuning of the preampilifier through
digital controls rather than potentiometers.

The preamplifier status information, on board log file and
digital controls are accessible through a USB 2.0 serial
connection and software application which is provided
with the iPA.

See the “Intelligent Preamplifier” specification sheet for
more details.

4 inch filter paper on endcap

100%
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Absolute Efficiency vs. Energy Comparison for BE6530,
GR6022 (n-type coaxial) and GC6020 (p-type coaxial)
detectors — all with 60% Relative Efficiency @ 1332 keV



Broad Energy Germanium Detectors (BEGe)

SPECIFICATIONS

BEGe DETECTOR

General Specifications and Information

Standard configuration includes:

¢ Vertical Slimline dipstick cryostat with 0.6 mm Carbon
Composite window and 30 liter Dewar.

* Model iPA -

Intelligent Preamplifier with 3 meter bias,

high voltage inhibit, signal and power cables.

Other cryostat options consult web site.
Relative efficiency is a typical value, not a spec limit.

" _ Typical Full Width Half Max (FWHM) _
odel Area | Thickness | . "Fe, Resolution (keV) Endcap diameter
Number (cm2) (mm) . mm (in.)
(%) = At5.9 keV energy | At122keV energy = At 1332 keV energy
BE2020 20 20 9 0.35 0.65 1.90 76 (3.0)
BE2820 28 20 13 0.40 0.70 1.90 82 (3.25)
BE2825 28 25 18 0.40 0.70 1.90 82 (3.25)
BE2825P 28 25 18 0.40 0.68 1.80 82 (3.25)
BE3820 38 20 20 0.45 0.75 1.90 89 (3.50)
BE3825 38 25 26 0.45 0.75 1.90 89 (3.50)
BE3825P 38 25 26 0.45 0.72 1.80 89 (3.50)
BE3830 38 30 34 0.45 0.75 1.90 89 (3.50)
BE3830P 38 30 34 0.45 0.72 1.80 89 (3.50)
BE5020 50 20 28 0.50 0.75 2.10 02 (4.0)
BE5025 50 25 37 0.50 0.75 2.00 102 (4.0)
BE5030 50 30 48 0.50 0.75 2.00 102 (4.0)
BE5030P 50 30 48 0.48 0.72 1.80 102 (4.0)
BE6530 65 30 60 0.50 0.75 2.00 114 (4.5)

Above specifications are in accordance with IEEE Std 325-1996.

Resolution performance is tested with Lynx digital MCA. For resolution performance
guarantee using other CANBERRA digital MCAs consult factory.

www.canberra.com

Lynx is a trademark and/or registered trademark of Mirion Technologies, Inc.
and/or its affiliates in the United States and/or other countries.
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©2016 Mirion Technologies (Canberra), Inc. All rights reserved.

Copyright ©2016 Mirion Technologies, Inc. or its affiliates. All rights reserved. Mirion, the Mirion
logo, and other trade names of Mirion products listed herein are registered trademarks or
trademarks of Mirion Technologies, Inc. or its affiliates in the United States and other countries.
Third party trademarks mentioned are the property of their respective owners.
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Cryo-Pulse 5 Plus

Electrically Refrigerated Cryostat

FEATURES
Completely LN, free

5-year full warranty on coldhead

Non-CFC/non-flammable
refrigerant

MTTF >3,000,000 hours
No maintenance required
Low power demand

Low vibration/low noise
Compact and lightweight

No compromise on detector
specifications

Remote read-out
Pulse-tube technology

Optional water-cooling for use
up to +50 °C

BENEFITS

Safety

Low operating cost

High availability

Expanded field of applications
Quiet: <55 dB(A)at1m

www.mirion.com

DESCRIPTION

The Cryo-Pulse 5 Plus unit is an electrically
powered cryostat for use with HPGe radiation
detectors. It utilizes a pulse tube cooler, a
highly reliable technology originally used in
military and space applications and which has
proven its value for germanium detectors in
the original Cryo-Pulse 5 cryostat.

Like its predecessor, the Cryo-Pulse 5 Plus
unit still consists of a cold head assembly,

to which the detector is attached, and an
external power controller. The basic external
design and interface of the coldhead were
preserved to maximize interchangeability
between the previous and the current
version. However the coldhead internals and
the controller were completely redesigned
and new features added to further improve
the performance and reliability and to answer
our customers’ requirements even better.

A pulse-tube cooler contains CFC free,
non-flammable gas and is hermetically
sealed, so no gas-refill is required.

The compressor contains no oil or
lubricant, so no contamination of the
refrigerant occurs and no periodic filter
exchange is required. This makes the
Cryo-Pulse 5 Plus cryostat completely
maintenance free.



Cryo-Pulse 5 plus Electrically Refrigerated Cryostat

The cooler is integrated in a compact coldhead-assembly which is directly attached to
the detector housing. The unit can operate in all orientations. The coldhead-assembly
is connected to a bench-top power controller that produces the necessary output
voltage to drive the compressor. The controller contains an auto ranging power supply
at 100-240 V and 50 or 60 Hz. In addition to the relay output, the new controller is also
equipped with a RS-232 serial interface to connect to a PC. A dedicated GUI allows
remote control and status monitoring. Two BNC-connectors are located on the rear
panel to combine the inhibit signal of the preamplifier and the controller for enhanced
detector protection. The Cryo-Pulse 5 Plus controllers are backwards compatible with
the previous Cryo-Pulse 5 model coldheads.

A pulse tube cooler operates with a pressure wave instead of a piston, virtually
eliminating wear and vibrations. This means pulse tube coolers are extremely
reliable (MTTF of about 3,000,000 hours) and have a demonstrated life time of over
100000 hours or 11 years of operation. This life time estimation is documented in a
paper that can be found under ‘Detectors’ in the Technical Literature section of the
Mirion website.

Although the compressor already produces very low vibration levels, all efforts are done
to reduce these even more. Apart from shock mounts to isolate the compressor from the
rest of the cooler and the detector housing, the Cryo-Pulse 5 Plus cryostat is equipped
with an active vibration reduction system. An accelerometer inside the coldhead
measures the vibrations generated by the compressor and feeds this signal back to the
controller. The controller then adjusts the drive signal to the cooler so that vibrations are
minimized. The system is even self-tuning such that it adapts to possible changes of the
system’s vibration characteristics over time. It is currently the best available technology
in the field and allows Mirion to offer the broadest range of detector models available
with electric cooling and continue to provide high-quality detector solutions with no
compromise on performance.

Our confidence in the Cryo-Pulse 5 Plus unit is demonstrated by the 5 year full warranty
on the coldhead, in addition to the two year full warranty on the controller and the
detector (in case of a new detector purchased together with a new CP5-PLUS unit).

Water Cooled Option

2.62
[67]

1.57
1401

WATER COOLED OPTION

The Cryo-Pulse 5 plus coldhead can be
equipped with water cooled heat sinks
instead of the standard internal cooling
fans. The water cooled option has two
major advantages. The coldhead can now
be used in ambient temperatures up to
+50 °C and the heat (100 W in nominal
operation) can be dissipated away from the
detector system.

For the power controller the maximum
operating temperature still is limited to
+40 °C. With the 3 m or optional 7.5 m
cable, the controller can be located away
from the detector and cryostat and outside
of the hotter area.

The water cooled coldhead is fitted with
2x male 3/8 in. BSP threaded fittings for
the inlet and outlet of the coolant. A closed
loop chiller and external coolant flow lines
need to be provided separately. The type
of chiller and external flow lines depend
on each specific installation: expected
ambient temperature for the chiller,
distance between coldhead and chiller,
number of coldheads to be cooled on a
single chiller, etc. Desired adaptor pieces
to the desired inlet and outlet fitting,

such as a compression fitting or quick-
disconnect, can be added to the male

3/8 in. BSP threads.

0.21

2x 1/8" BSPT
(female)



Cryo-Pulse 5 plus Electrically Refrigerated Cryostat

SPECIFICATIONS

PHYSICAL
Cold Head:

(Excluding detector chamber)

- Dimensions — 145 x 287 x 313 mm
(5.7 x11.3 x12.3in.) (W x H x D).

- Weight — 17 kg (37.5 Ib) approx.

Power Controller:

- Dimensions — 280 x 88 x 315 mm
(Mx3.5%x12.4in.)

- Weight — 5.3 kg (11.6 Ib).

- Power Controller Cable Length —3 m
(10 ft).

Option:
- Model CP5PLUS-C-25 — Controller
Cable 7.5 m (24.5 ft).

POWER

Power Requirements:
- 100-240 V ac, 50-60 Hz (auto
ranging power supply).
- <100 W nominal
<200 W max. (during cool down)

- Fuse —2xT3.15A 250 V.

Connectors:
- 2X BNC-F — HV-inhibit.
- RS-232 — Remote control and status

read-out (USB/RS-232 adapter
provided).

- DB15-F — Relay output — cooler status
and warm/cold indication.

ENVIRONMENTAL
Cooling:

- Standard version: forced air (internal
fans).

- Optional: water-cooled heat sinks
— Coolant inlet and outlet fittings:
1/8 in. female BSPT

— Max. coolant pressure: 10 bar
(145 psi) — or as limited by the
selected chiller unit

— Max. coolant inlet temperature:
+30 °C (86 °F)

— Min. coolant inlet temperature:
above dew point temperature to
avoid condensation inside the unit

— Min. coolant flow rate: 11/min
(0.26 gpm)

— Coolant: water with corrosion
inhibitor or de-ionized water

Operating Temperature:

- +5to +40 °C (41to 104 °F) on standard
models and configurations.

- With water-cooled option: +5 to
+50 °C (4110 122 °F).

Audible Noise:
. <55 dB(A) at 1 m.

Available Detector Models
and Options:

« Cryo-Pulse 5 Plus unit can be ordered
with all standard GC-, GX-, GR-, BE-,
GL-, GUL-, GSW- detector models
(see applicable detector specification
sheets for details).

- The RDC-option is only available on
flanged cryostat models (see Cryostat
specification sheets).

Performance:

- Mirion guarantees detector
performance as, warranted by
detector model with cooler in
operation.

Ordering Information:

Model Description
CP5-PLUS Cryo-Pulse 5 plus
CP5-PLUS/W Water Cooled Cryo-Pulse 5
plus ()

(*) Chiller and external coolant flow lines to be
provided separately.

LEGe/BEGe, End Cap Coax Rel. End Cap
Nom. Area (mm?) Diameter, mm [in.] Efficiency (%) Diameter, mm [in.]
=<2000 76 [3.0] =<40 76 [3.0]
2800 83[3.25] 40-50 83[3.25]
3800 89 [3.50] 50-70 89 [3.50]
5000 102 [4.0] 70-100 95[3.75]
6500 14 [4.50] 100-120 102 [4.0]
120-150 108 [4.25]

150 14 [4.50]

End cap dimensions depend on detector size. The tables above show the typical surface area or efficiency range vs.
end cap diameter. End cap lengths are also greater for larger detectors. Consult the factory if end cap size is critical

in your application.
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www.mirion.com
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Radiation Safety. Ampilified.
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Nuclear Labs and
Education
KEY FEATURES DESCRIPTION

Integrated data acquisition
and analysis

Independent support for over 250
detector inputs

Networking for distributed MCA
operation and centralized data
management

Comprehensive and flexible

user programming capability
Compatibility with the full Canberra
MCA line

Wide variety of layered
software options available
for specialized spectroscopy
applications

Compatible with Windows® 7 64-bit,
Windows 7 32-bit, and Windows XP
32-bit operating systems, and also
Windows Server 2008 32-bit (SP2)
and 64-bit (R2 SP1)

Multi-language support: English,
French, German, and Russian

www.canberra.com

Genie 2000 Basic Spectroscopy Software
is a comprehensive environment for

data acquisition, display and analysis of
gamma and alpha spectrometry data.

It provides independent support for
multiple detectors, extensive networking
capabilities, an intuitive and interactive
human interface and comprehensive
batch procedure capabilities.

The full multitasking architecture of Genie
2000 allows the software to run multiple
independent count procedures for several
detectors simultaneously. No procedure
is suspended by the activation of another
or caused to slow down excessively by
software overhead. With Genie 2000,
operation is fully independent.

The ability to manage multiple detectors
independently and simultaneously is
further enhanced by the designed-in
network support. Genie 2000 applications
on multiple computers can cooperate over
a network to allow remote access and
multiple access to acquisition hardware
and other resources. A lab supervisor can
examine a live acquisition taking place in
the lab under control of another computer
— and perform an analysis — without
interrupting the procedure in progress.

In Genie 2000, acquisition and analysis
capabilities are tightly integrated,
providing an intuitive human interface
and straightforward operation of the
various applications. Through windowing

screen management, graphical spectral
display and analysis results can easily be
positioned for quick comparisons.

Two human interface environments are
provided with Genie 2000. The interactive
human interface provides fully interactive
operation of all system features. It allows
the knowledgeable user access to any
system function — usually with no more
than two or three mouse clicks.

For dedicated, repetitive operation such
as routine sample counting, Genie 2000
supports a user programming environment
for custom development and user
interfaces. In this environment, the
technician level operator can be guided
step-by-step through system operations
with a security system limiting access

to qualified users as determined by the
system administrator.

Interactive Graphical User Interface

The Genie 2000 interactive graphical

user interface is an intuitive window-

style interface that provides the user

with straightforward access to system
functions. A single window is used to
control acquisition and analysis for multiple
inputs at the same time.

Continued on next page

CANBERRA



Genie 2000 Basic Spectroscopy Software
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Figure 2 — Spectrum Expand Mode.

The Spectroscopy window provides
spectral display and acquisition control
for configured detectors as well as
spectral display for data files. More than
250 data sources (any combination of
detectors and files) can be active in the
Spectroscopy window at a time. These
can be paged one at a time for detailed
review, or up to eight can be displayed
simultaneously with live spectral updates
(Figure 1).

Comprehensive display manipulation is
provided in the Spectroscopy window.
This includes spectral EXPAND (Figure 2),
COMPARE (Figure 3) of two spectra,
regions of interest, markers and cursor.

The Spectroscopy window has an area
reserved for “control panel” buttons

(as shown in Figure 4). These allow
commonly used functions to be accessed
directly with the mouse rather than

by using the pull down menu dialog.
Functions available on the control panel
include Acquire On/Off, Expand On/Off,
MCA Clear, ROI Index, and Datasource
Previous/Next.

A tool bar at the top of the screen

gives instant access to frequently used
functions. Each tool bar icon has a help
text associated with it. The system default
tool bar contains about 20 of these
icons. Over 50 more icons are available
such that the user can easily create one
or more custom tool bars duplicating
almost all menu selections. A simple
user preferences dialog provides icons
that can be user-programmed with just
a few mouse clicks to initiate analysis
sequences or executables for even
greater flexibility of operation.

Status pages are provided at the bottom
of the MCA window. Up to eight separate
status pages may be shown, one at a
time, for a detailed listing of MCA/spectral
information. The user can review the
various selected pages by clicking on the
Next and Prev buttons to the left of the
status page window.

The control panel, tool bar and/or status
pages can be disabled by a display
preference to increase the screen area
available for spectrum and report display.

2

Figure 3 —

Spectrum Compare Mode.

The Spectroscopy window provides access
to the system’s standard and optional
gamma and alpha analysis functions.

Analyses can be performed in a step-by-
step manual mode (Figure 4), or a complete
analysis sequence can be defined

(Figure 5). Note that a few of the selections
in Figures 4 and 5 may require other

Genie 2000 layered products for nuclide
identification or detector quality assurance
data processing. However, these selections
are automatically and seamlessly added

to the menus when the required software
packages are installed (typically one or
more of the S501 Gamma Analysis, S505
Quality Assurance or S509 Alpha Analysis
packages).

In the manual mode, individual analysis
modules, such as peak locate or peak area,
can be activated by selecting the desired
module from a menu. When the module

is selected, a setup screen associated

with the selected algorithm is presented,
thus allowing the user to edit analysis
parameters before executing that phase.
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The system also has facilities to support
multiple analysis algorithms for a given
analysis step. For example, the user may
select the Unidentified Second Difference
Peak Locate algorithm, the User Specified
ROI method, one of several library directed
peak searches or a peak search based on
algorithms available with the Genie-ESP
platform. Although these algorithms are
each very different from one another, their
results feed consistently to subsequent
analysis steps such as efficiency
correction and/or nuclide identification.
This gives the user ultimate flexibility in
tailoring analysis sequences for individual
applications.

In addition to the manual mode described
above, an analysis sequence can be
defined using the analysis sequence file
editor. The sequence can consist of a
series of analysis and reporting steps,
complete with their parameter definitions.
When a sequence has been created, it
can be saved along with a name. That
assigned name appears in the Analyze pull
down menu and is available for immediate
operation. The analysis sequence can also
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be assigned to a function key or icon for
even easier access.

An interactive peak labeling mode allows
quick, visual identification of radionuclides
in the spectrum right on the spectral
display itself. (See page 1.) Also, by
placing the cursor on a peak, the nuclide,
energy, peak area and activity can be
instantly displayed in a “bubble” next to
the peak. The results of the peak labeling
can either come from a tentative nuclide
identification based on a selected nuclide
library or from an actual analysis of the
spectrum.

An interactive nuclide identification mode
provides another way to quickly identify
radionuclides from the spectral display.
In this mode, the cursor is placed on a
peak of interest. The nuclide, energy,
abundance and half-life are then instantly
displayed in a list box that lets the user
manually select alternate nuclides sorted
by energy or nuclide name. Optionally,
one can view confirming line markers if
the nuclide has more than one energy
line in order to assist with the nuclide
identification (Figure 6).

=Tk}

User Programming Environment

The Genie 2000 user programming
environment provides the ability to define
highly customized command procedures
to fully automate counting and analysis
sequences. These procedures are useful
in any operation where counting is done
according to a specific set of guidelines —
as in routine environmental, bioassay,

or safeguards measurements.

All of the basic Genie 2000 functions

are available as individual component
objects which can be executed directly
from a user program. The modules are
each designed with a set of appropriate
command switches or arguments to fully
define the function. For example the peak
search module accepts arguments for
search sensitivity start and stop channels,
and other such parameters.

A module is also provided for live
spectral display. This module brings up
a Spectroscopy window as is used in
the interactive environment. Command
arguments allow the user to specify the
location and arrangement of the window.
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Figure 4 — Various Manual Analysis Options.
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Figure 6 - Interactive Nuclide Indentification.
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Using the Genie 2000 Programming
Libraries, the advanced user can develop
complete custom applications and user
interfaces for Genie 2000. Programs can
be developed in Visual Basic®, C++, and
.Net C# programming languages. It is this
capability that provides the foundation
for all CANBERRA layered software
applications products. The Apex-
Gamma™, Apex-InVivo™, Apex-Alpha™
and NDA 2000 Waste Assay software
packages are among many examples of
these dedicated application solutions.
See the specification sheets on these
products for further details.

Scripting Capability for Simple User
Programming

The Script Engine in the Basic
Spectroscopy Software allows the user
to specify a Visual Basic, Java® script, or
Windows script to execute on a currently
opened datasource (file or live spectrum).
This feature enables custom operations
to be performed on the spectral data in
the Genie 2000 Acquisition and Analysis
environment. The script can be used

in manual analysis of data or it may be
inserted into an analysis sequence as
one of the analysis and reporting steps
for more automated processing.

Information Storage

The advanced methods used for
information storage represent one

of the unique features of the Genie

2000 product. Rather than using an
array of fixed format files for data,
calibrations, results, etc., the software
uses an extensible single file to store all
information pertaining to the system and
individual samples. Files are accessed
via the Configuration Access Method
(CAM) which is internal to the Genie
2000 Basic Spectroscopy Software.
Data access in the batch environment is
managed by a set of low level commands
that read/write CAM data by a defined
variable name.

The CAM file structure makes it possible
to review and analyze archived spectra
just as easily as live counting data. Each
file contains sample header information,
spectral data, calibration information,
analysis parameters, intermediate and

final analysis results, signal processing
setup parameters (where programmable
components are used) and the analysis
library used. With this information
available in a single data structure,

the user can easily revisit old sample
analyses without concern for matching up
the correct versions of various supporting
files. Quality, integrity and verifiability of
the system are maximized.

Acquisition Hardware Support

Genie 2000 supports a wide range of
acquisition hardware for a variety of
applications. The software is designed
such that the specific acquisition
hardware is transparent to the user who
simply refers to a given input by detector
name without regard to the physical MCA
device.

Acquisition support is provided for the
following MCAs which are described in
their own specification sheets:

¢ Lynx® Digital Spectrum Analyzer

e Osprey™ Digital Tube Base MCA

* Model 556B AIM with ICB NIM

* DSA-1000 Digital Spectrum Analyzer

* InSpector™ 2000 Portable MCA

* Multiport Il MCA

e InSpector 1000 Digital Signal Handheld
MCA

¢ Falcon 50009
¢ Alpha Analyst™

Support for future CANBERRA MCAs will
also be added to the software as they are
released.

MCA Input Definition is created with

the MID Editor Setup Wizard (Figure 7).
This program leads the user through a
simple set of selections to define the
MCA configuration as can be seen in the
example provided for setting up a DSA-
1000 Digital Spectrum Analyzer. In most
cases, the setup involves answering four
to six questions per input. More complex
cases, as with multiplexed inputs, are
defined using the standard MCA Input
Definition (MID) Editor.

Multiple MCA setup definitions can be
saved for the same MCA depending

on how it will be used in a particular
counting application. This allows the user
to define very specific sets of operating
parameters that are associated with
different types of applications.
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Figure 7 — MID Setup Wizard Steps.

Analysis Support

The Genie 2000 Basic Spectroscopy
Software includes a set of base
spectroscopic analysis algorithms as
described in the following paragraphs.
Each analysis algorithm can be executed
manually, as part of an analysis sequence,
or through a batch procedure command.
These algorithms provide the ability to
locate spectral peaks and calculate peak
net areas.

Additionally, a set of spectral manipulation
functions are provided for spectral data
smoothing and for stripping one spectrum
from another. The strip algorithm allows
the application of a multiplier which is
useful for adding spectra or creating
simulated spectra in addition to just
subtracting one set of spectral data

from another. A more sophisticated
environmental background subtraction
method is available as part of the S501
Genie 2000 Gamma Analysis Option.



Genie 2000 Basic Spectroscopy Software

Unidentified 2nd Difference Peak
Locate

This algorithm searches the spectrum for
peaks above a user specified threshold
level and identifies the centroids of found
peaks. The resultant list of peak centroids
can then be used by peak analysis
algorithms for peak area calculations. The
algorithm uses a modified 2nd difference
computation over a user specified range
of channels. Additional features of the
algorithm reject Compton edges and other
non-peak continuum features.

VMS Standard Peak Search

This peak locate algorithm emulates the
popular, time-tested peak search found in
the CANBERRA Genie-VMS spectroscopy
platform. It locates all peaks in the search
region whose significance is above the
Peak Search Sensitivity threshold using a
2nd difference method. The peaks are then
fitted using a pure Gaussian fit routine.

User Specified ROl Peak Locate

The User Specified ROl Peak Locate
algorithm simply employs user created
Region of Interest (ROI) tables to calculate
peak centroids. The user may either
manually enter ROI limits or may read them
in from a CAM file containing ROls. The
resultant list of peak centroids can then be
used by peak analysis algorithms for peak
area calculations. This method of peak
location does not

support multiplet deconvolution.

Library (Gamma-M) Peak Locate

A separate algorithm set is available for
users whose applications call for a library
driven peak search approach. A library-
based peak search is recommended for
Nal spectroscopy and HPGe applications
where only specific nuclides are expected.
A library peak search also has advantages
in some very low level HPGe spectroscopy
applications.

One of these library driven algorithms is
based on the Gamma-M approach also
available in Genie-VMS spectroscopy
systems. The first step in the Gamma-M
library locate phase is determination of the
continuum background. This is done by an
“erosion” process that effectively smooths
the spectrum. At the end of this process,
the resulting background spectrum is
subtracted from the original spectrum to
form a net spectrum.

Next, the algorithm builds a table of peak
locations from the list of energies in the
library. The system will then perform a
linear least squares fit of the data, as
well as a number of additional tests to
determine if, in fact, each peak in the
table exists. During this process, the
user can enable a “gain shift correction”
which takes into account the possibility
of deviations between the library

energy and the actual centroid energy.

If desired, the library peak locate can
also be supplemented with an unknown
peak search that will find peaks that are
not in the library. Those peaks that are
confirmed by this process are used to
populate a second table that can be used
for a later peak area analysis.

Library (Simple) Peak Locate

This peak locate algorithm will assign

the peak locations based on the library
energies as well. Unlike the Library
(Gamma-M) algorithm, there is no erosion
of the continuum, gain shift correction or
MDA calculations to verify that the peaks
are indeed present. All such calculations
are delegated to the peak area algorithms.

Peak Area Calculations

Peak area calculations begin with the
results of the peak locate algorithms above
and compute peak net areas. Those areas
may then be used in subsequent analysis
and reporting steps. Genie 2000 provides
two algorithms for these area calculations:
Sum/Non-Linear Least Squares Fit and
Library (Gamma-M).

The first step in the Sum/Non-Linear
Least Squares Fit is the determination of
peak region limits. Here, the system will
use either the ROI limits established by the
user in the User Specified ROl Peak Locate
step, or it will automatically determine
limits based upon the results of the other
automatic peak locate algorithms. Where
automatically established limits are used,
the algorithm also makes the determination
whether adjacent peaks are going to be
analyzed as singlet peaks or multiplets.

Peak areas are calculated differently

for singlet peaks and multiplet peaks.

For singlets, the algorithm simply sums
the gross counts in the peak ROl and
subtracts the background continuum.

For multiplets, the algorithm performs a
non-linear least squares fit to the data,
providing the best possible fit to the actual
spectral data. The fit model uses both the
peak width calibration and, optionally, a
low tail shape calibration.

The Library (Gamma-M) peak analysis
uses the results of the library locate phase
to calculate peak areas. The program fits
the expected peak model (established by
calibration) to each peak in the spectrum.
In this process, the algorithm will flag
interfering peaks in the spectrum and
perform a correction to subtract any
interfering peak contribution from the
current peak. This process is repeated for
all peaks in the spectrum.
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Calibration

Genie 2000 supports energy, width, low-
tail and efficiency calibrations. Calibrations
may be performed using either the
interactive interface or the batch procedure
environment depending upon the specific
needs of the application. A Peak-to-Total
calibration routine is also included as an
initial step, if desired, in the correction for
cascade summing of coincident peaks in
spectra. Full cascade summing correction
down to 10 keV is available with the
addition of the Gamma Analysis Option.
Peak-to-Total calibration is no longer
required for this correction, making it a
truly sourceless correction.

The calibration process is simplified

by the use of certificate files which are
created with a graphical Certificate File
Editor program. Certificate files essentially
duplicate all the information typically
furnished with a calibration standard -
nuclide, emission rates, uncertainties,

and so forth. By matching this information
to peaks found in the spectrum after the
standard is counted, initial energy/FWHM
calibration can be simplified while periodic
recalibration can be completely automated.

Whether performed in the batch or
interactive modes, calibrations are typically
done in conjunction with the actual
spectral display in the Spectroscopy
window. In interactive mode, the user can
load a certificate file (which brings in the
energies associated with the nuclides in
the standard), select an energy with the
mouse, and then select the peak directly
from the spectral display.

Efficiency calibration is automatic. A peak
search algorithm locates and quantifies
peaks, then associates them with the
known (decay corrected) emission rates for
each line to determine an efficiency curve
and equation.
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Figure 8 — Typical Calibration Curve Screens.

Interactive calibration plots are provided.
These allow the user to view the calibration
curves in detail and adjust the order of

the curve to achieve the best possible

fit to the data (Figure 8). The energy
calibration curve may be a 1st, 2nd or 3rd
order polynomial. The efficiency curves
may be up to 9th order. Additionally, one
of three efficiency calibration algorithms
may be selected — dual polynomial, linear
polynomial (required by CEA in France)
and empirical polynomial. A fourth
interpolated method, which connects

the data points with straight lines, is also
available. This method is ideal when using
mathematically determined efficiency data
points.

Gain Evaluator and Gain Adjust Options

The Gain Evaluator (Figure 9), which

can be used with both file and detector
datasources, allows the user to analyze
the quality of the current datasource
energy calibration and gain settings. It
does not perform any MCA electronics
hardware adjustments, but provides

the ability to assess the impact on NID
analysis and to make corrective data
adjustments using the File or Auto Gain
Adjust options. The Gain Evaluator can be
run interactively or as a part of an analysis
sequence.

Figure 9 — Gain Evaluator Screen.

File Gain Adjust facilitates matching
spectra with different energy calibrations
in order to add, strip or compare them.

It is available only for file datasources.
Executing this routine shifts, or rebins,
the current file’s spectral data so that

it matches the specified “goal” energy
calibration of another spectrum instead of
the current energy calibration.

The Auto Gain Adjust utility automatically
corrects computer-controlled gain/zero to
match the current energy calibration. This
is implemented by iteratively acquiring a
spectrum, matching peaks found by peak
search analysis to input certificate file
energies, and changing hardware settings
based on this peak matching analysis.

Optional Analysis Features

Additional analysis algorithms are
available as part of the S501 Genie

2000 Gamma Analysis Option and S509
Alpha Analysis Option packages. These
algorithms include efficiency correction,
peak net area background subtraction,
nuclide identification, automatic
interference correction and weighted
mean activity, MDA calculation, and
more. The Alpha Analysis Option adds
other specialized algorithms associated
with reagent blanks and tracer/tracerless
analysis used in alpha spectroscopy. The
S506 Interactive Peak Fit option is also
available to view and refine individual
peak fits.
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Figure 10 — Export Report-Plot to PDF Screen. Figure 11 — PDF Plot Results.
Hard Copy Plotting then selected at report time during manual The physical location of the input
Hard copy plots may be obtained for sample analysis or as part of an analysis is transparent to the operation, and
spectral data. The plots may also be saved Sedquence. Also, a set of standard report the operation of Genie 2000 #2 is
in Adobe® Acrobat® PDF format with a templates is provided with the software. not affected by the remote access
built-in export utility (Figure 10) for ease of ~ This report flexibility gives the Genie 2000 ~ eXcept that the DSA input taken by
electronic file distribution. Spectral plots  user the ability to output data in a form Genie 2000 #1 is not available for it to

are available for the full spectrum (Figure  that can be imported into other packages ~ control. However, Genie 2“000 #2 can
11) and for the expand region, so the user  such as databases and spreadsheets. By ~ ©OP€n the same |r.1put ina Regd—OnIy
has the flexibility to output only a certain  defining the report template to produce an  Mode, allowing live spectral display

spectrum range of interest. Various ROI ASCII delimited file in a format consistent ~ and analysis, even though the input is
types are delineated by shading or colors,  with the input requirements of other “owned” and is being used by the other
and an x-y grid may be overlaid to assist packages, data can easily be exchanged. ~ computer.

in determining the energy or number of Reports are always directed to a data This multiple access capability allows a
counts at various points on the plot. file and optionally to the screen and/ true distributed system to be assembled.
Plots are also available for energy or a printer. As with the spectral plots Whether the system uses networked
calibration, shape calibration (FWHM described above, a report can also be or directly computer interfaced MCAs,
and tailing) and for efficiency curves. exported to PDF format (Figure 10). a supervisor’s computer located in an
Spectrum and calibration plots may be officg can monitor all activity in.the
called from both the interactive and batch ~ Network Support lab W_'th‘_’Ut affecting |atf operation.
environments. Acquisition can be monitored remotely

Network support exists in the Genie 2000
software on several levels. First, the Genie

2000 package supports all CANBERRA
Genie 2000 software allows for the flexible  Ethernet network based MCAs.

and problem samples can be analyzed
by the supervisor without leaving the
office and without disrupting count room
operations in progress.

Report Subsystem

formatting of output data to meet the Networked MCAs allow the MCA and

unique requirements of the application. associated signal processing electronics o

Report format is controlled by a virtual to be connected directly to a network, Specifications on next page
report engine which contains a set of allowing remote data acquisition without

commands that format the report output. relying on intermediary computers

Featurgs of the report engine include: Additionally, multiple Genie 2000

dynamic setting of the text font, color computers can be networked together

and other attributes, the ability to create to share both information and access to
tables, the ability to import graphics files MCA resources. This allows an input to be
(BMP, JPG, GIF and TIFF) and the ability  controlled by a computer other than the
to execute VB, Java or Windows scripts one to which it is connected. For example,
directly from the report template. Multiple Figure 12, Genie 2000 #1 can control
report templates can be created with the acquisition and analysis for the Digital
report engine for various applications and Signal Analyzer (DSA) directly connected
to Genie 2000 #2.
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SPECIFICATIONS

System Requirements
Genie 2000 requires a personal computer
with:
e 2.0 GHz Dual Core Pentium® highly
recommended.

* 2 GB memory, 200 GB hard disk; CD
ROM, USB.

* Integrated 10/100 Ethernet interface.
* 1024 x 768 video adapter.

e Windows 7 Professional SP1(32- or
64-bit), Windows XP Professional SP3
(32-bit), Windows Server 2008 SP2
(32-bit), or Windows Server 2008 R2
SP1 (64-bit).

Performance is enhanced with better
computer resources. Consult the factory
for assistance in configuring a system to
the needs of your specific applications.

Ordering Information

Model Description

S500 | Genie 2000 Basic Spectroscopy Software
for Multi-Input Applications.

S§502 | Genie 2000 Basic Spectroscopy Software
for Single Input Applications.

S§504 | Genie 2000 Basic Spectroscopy Software
for the InSpector.

uTpP
Ethernet Hub

Multiple Copy Licenses

Model | Description

§511 | 1-Input Right to Copy License.

Confers the right to run S502 and

base optional layered software on one
additional computer. One license is
required for each additional computer.
Layered software must be purchased on
first computer.

Model | Description

$520 | Multi-Input Right to Copy License.

Confers the right to run S500 and

base optional layered software on one
additional computer. One license is
required for each additional computer.
Layered software must be purchased on
first computer.
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Figure 12 — Diagram of Multiple Genie 2000 Network.

Optional Layered Software
The following optional software is
available for Genie 2000:
e S501 Gamma Analysis Option.
e S509 Alpha Analysis Option.
e S505 Quality Assurance Software.
* S506 Interactive Peak Fit Software.

e S573 In Situ Object Calibration
Software (ISOCS™).

e S574 LabSOCS™ Laboratory
Calibration Software (LabSOCS).

e S572 IMCA Uranium Enrichment
Software.

e S535 Uranium-Plutonium InSpector
Software.

* S529C NDA 2000 Integrated Neutron/
Gamma Waste Assay Software.

e S507 Multi-Group Analysis for
Uranium Software.

° S508 Multi-Group Analysis Software
* Apex-Gamma Lab Productivity Suite.

* Apex-Alpha Spectroscopy Software
Suite.

* Apex-InVivo Whole Body Counting
Software.

*See individual specification sheets on
these optional software packages.

Non-English Language Versions

Genie 2000 software is also available in
German, French, Russian and Japanese
language versions. Consult your local
CANBERRA office for information on
these and on possible future support for
other languages.

Alpha Analyst, Apex-Gamma, Apex-InVivo,
Apex-Alpha, Genie, Osprey, InSpector,
ISOCS, LabSOCS, Lynx and Falcon 5000 are
trademarks and/or registered trademarks of
Mirion Technologies, Inc. and/or its affiliates in
the United States and/or other countries.

All other trademarks are the property of their
respective owners.
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