N FyzikalIni Gstav
o Akademie véd 3:
s Ceské republiky =,

Kupni smlouva

(dale jen ,,Smlouva”) uzaviena v souladu s ustanovenim 8 2079 a nasl. zakona ¢. 89/2012 Sb.,

1.1

1.2

obcansky zakonik (dale jen ,0Z")

SMLUVNi STRANY

Fyzikalni Gstav AV CR, v. v. i,

se sidlem: Na Slovance 1999/2, 182 00 Praha 8,

jednajici: RNDr. Michael Prouza, Ph.D., Feditel,

zapsany v rejstfiku vefejnych vyzkumnych instituci Ministerstva Skolstvi, mladeze
a t&lovychovy Ceské republiky.

ICO: 68378271

DIC: CZ68378271

Bankovni spojen: I
Cisto ceru: I

(dale jen ,Kupujici“)

OptiXs, s.r.o.,

se sidlem: KFivoklatska 37/3, 199 00 Praha 18,

jednajici: Ing. Ales Jandik, jednatel,

zapsana v obchodnim rejstfiku vedeném Méstskym soudem v Praze, spis. zn. C212818.
ICO: 02016770

DIC: CZ02016770

Bankovn spojen: I

Cislo uctu:
(dale jen ,Prodavajici"),

(dale spolecné jen ,Smluvni strany” nebo kazdy z nich samostatné jen ,Smluvni strana").

Spolufinancovano ’\Kﬁr OPJAK.cz
Evropskou unii o MSMT.cz

Stranka 1z52



N4 5

2. ZAKLADNi USTANOVENIi

2.1 Kupuijici je pfijemcem dotace projektu reg. ¢. CZ.02.01.01/00/22_008/0004596 v ramci
Operacniho programu Jan Amos Komensky (dale jen ,,OP JAK") s ndzvem ,Senzory a
detektory pro informacni spolecnost budoucnosti” (dale jen ,Projekt”), pro néjz je zCasti
urcen pfedmeét plnéni dle této Smlouvy a z jeho podpory je téz spolufinancovan.

2.2 Kupujici pofizuje predmét plnéni dle Smlouvy za Ucelem detekce druhl molekul vzorkuy,
provadéni biologickych testd a mozné charakterizace optickych vlastnosti nanostruktur
(napr. kovovych nanostruktur s plazmonickymi vlastnostmi) z UV - NIR &asti spektra.

2.3 Prodavajici je vybranym dodavatelem zadavaciho Ffizeni kverfejné zakazce vyhlasené
Kupujicim dle zadkona €. 134/2016 Sb., o zadavani vefejnych zakazek, v platném znéni, pod
nazvem ,Sestava optického spektrografu s laditelnym rozsahem a EMCCD kamery"

i) na dodani predmétu plnéni dle Smlouvy.

(dale jen ,,Zadavaci fizeni
2.4 Vychozimi podklady pro dodani pfedmétu pInéni dle Smlouvy jsou
2.4.1 Technické specifikace predmétu pInéni jako PFiloha €. 1

24.2 Nabidka Prodavajiciho podana v ramci Zadavaciho Fizeni v rozsahu té casti, ktera
predmét plnéni technicky popisuje (dale jen ,Nabidka") jako PFiloha €. 2.

V pfipadé kolize Smlouvy a nékteré z Pfiloh nebo PFiloh Smlouvy navzajem ma pfednost
technicky pozadavek vySSi Urovné a jakosti nebo ustanoveni vyhodnéjsi pro Kupujiciho.

2.5 Prodavajici prohlasuje, ze disponuje veskerymi odbornymi predpoklady potfebnymi pro
dodani pfedmétu plnéni, k ¢innosti dle Smlouvy je opravnén a na jeho strané neexistuji
zadné prekazky, které by mu branily pfedmét pinéni dle Smlouvy dodat.

2.6 Prodavajici bere na védomi, Ze dodani pfedmétu plnéni ve stanovené dobé a kvalité, jak
vyplyva z Pfiloh €. 1 a 2 Smlouvy (vCetné pfedani a vyuctovani), je pro Kupujiciho zasadni.
V pfipadé, Ze Prodavajici nesplni smluvni poZadavky, mlze Kupujicimu vzniknout Skoda.

3.  PREDMET SMLOUVY

3.1 Predmétem této Smlouvy je zavazek Prodavajiciho dodat Kupujicimu

sestavu optického spektrografu s laditelnym rozsahem a EMCCD kamery
specifikovanou v PFilohach €. 1 a 2 této Smlouvy (dale jen ,, ZaFizeni") a prevést na Kupujiciho
vlastnické pravo k Zafizeni a zavazek Kupujictho Zafizeni prfevzit a zaplatit Prodavajicimu
sjednanou cenu.

3.2 Soucasti plnéni je:

3.2.1 doprava Zafrizeni dle PFiloh €. 1 a 2 této Smlouvy do mista plnéni, jeho vybaleni a

kontrola,
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3.3

34

4.1

4.2

4.3

5.1

5.2

3.2.2 instalace Zafizeni a jeho zprovoznéni v misté pInéni,
3.2.3 provedeni zkouSek Zafizeni za Ucelem ovéFeni jeho funkZnosti, tj.:

a. otestovani spravnosti kalibrace zmérenim spektra modelového zdroje (napf. Hg
vybojka),

b. ovéreni nastaveni zvolenych spektralnich rozsahd,
c. ovéreni citlivosti a Sumovych charakteristik detektord,

3.2.4 dodani instrukci a navodl k obsluze a Udrzbé Zafizeni v ceském nebo anglickém
jazyce Kupujicimu, a to v elektronické nebo tisténé podobg,

3.2.5 zaskoleni obsluhy zaméfené na ovladani Zafizeni po UspésSné dokoncené instalaci
- minimalné dvou pracovnikl Kupujiciho po dobu alespori 8 hodin,

3.2.6 zarucni servis,

3.2.7 zajiSténi technické podpory.

Prodavajici odpovidd za to, Ze Zafizeni bude vsouladu stouto Smlouvou vcetné
PFiloh, platnymi technickymi a kvalitativnimi normami, a Ze jej Kupujici bude moci uzivat
k danému Ucelu. V pfipadé kolize norem plati vZidy norma nebo ta jeji ¢ast, v niz jsou
stanovena pfisné&;jsi kritéria.

Zafizeni a vSechny jeho soucasti musi byt nové, nepouZzité.

DOBA PLNENI

Prodavajici je povinen oznamit Kupujicimu termin dodani a instalace Zafizeni v predstihu
alespon 2 tydnd. Termin dodanf a instalace podléha souhlasu Kupuijiciho.

Prodavajici se zavazuje Zafizeni Fadné predat dle odst. 9.4 Smlouvy do 6 mésicd ode dne
uzavieni Smlouvy.

Doba pInéni se prodluzuje o dobu, po kterou Prodavajici nemohl plnit z divod( prekazek na
strané Kupujiciho; prodlouzeni Smlouvy z dlvod( prekdzek na strané Kupujicitho vsak

nezakldda pravo na nahradu nakladl ci jakékoliv jiné naroky Prodavajiciho.

CENA, FAKTURACE, PLACENI

Kupni cena vychazi z Nabidky a ¢ini 2 451 155,- K€ (slovy: dva miliony Ctyfi sta padesat jedna
tisic jedno sto padesat pét korun Ceskych) bez dané z pfidané hodnoty (dale jen , Kupni
Cena”).

Kupni Cena zahrnuje veskeré plnéni Prodavajicitho smérfujici ke splnéni pozadavku
Kupujiciho dle této Smlouvy, véetné veskerych poplatkd, cla, pojisténi, ndkladd na dopravu
apod.
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5.3 Kupni Cenu je Prodavajici opravnén fakturovat po fadném predani a prevzeti Zafizeni dle
odst. 9.4 Smlouvy, v pfipadé pfedani s vadami nebo nedodélky dle odst. 9.7 Smlouvy pak
teprve po jejich odstranéni. Dan z pfidané hodnoty vyporadaji Smluvni strany dle platnych
Ceskych pravnich predpisQ.

5.4 Danové doklady - faktury vystavené Prodavajicim na zakladé této Smlouvy musi obsahovat
vSechny naleZitosti stanovené zakonem €. 235/2004 Sb., o dani z pfidané hodnoty, v platném
znéni, ¢islo této Smlouvy a Udaj o tom, ze Zafizeni je dodavano pro Ucely projektu ,Senzory
a detektory pro informacni spolecnost budoucnosti”, reg. €. CZ2.02.01.01/00/22_008/0004596.

5.5 Kupujici preferuje elektronickou fakturaci na elektronickou adresu efaktury@fzu.cz.
Vystavené faktury nesmi byt vrozporu s mezinarodnimi dohodami o zamezeni dvojiho
zdanéni, budou-li se na konkrétni pfipad vztahovat.

5.6 Lhd{ta splatnosti danovych dokladi je tficet (30) dnd od data jejich doruceni Kupujicimu.
Zaplacenim uctované Castky se rozumi den jejiho odeslani na ucet Prodavajiciho.

5.7 Pokud faktura nebude vystavena vsouladu s platebnimi podminkami stanovenymi
Smlouvou nebo nebude splfovat pozadované zdkonné nalezitosti, je Kupujici opravnén ji
Prodavajicimu vratit jako neuplnou k doplnéni, resp. nespravné vystavenou k novému
vystaveni, a to ve Ih(té péti (5) pracovnich dnl od data jejiho doruceni Kupujicimu. Kupujici
pritom neni v prodleni s Uhradou Kupni Ceny nebo jeji ¢asti. Nova IhUta splatnosti zacne
plynout dnem doruceni opravené nebo noveé vyhotovené faktury Kupujicimu.

5.8 Kupuijici je opravnén pozastavit ¢i jednostranné zapocitat proti pohledavkam Prodavajiciho
kteroukoli z plateb z divodu:

5.8.1 Skody zpUsobené Prodavajicim,
5.8.2 smluvni pokuty.

5.9 Prodavajici neni opravnén zapocitat Zadnou svou pohledavku proti pohledavce Kupujiciho
z této Smlouvy.

6. VLASTNICKE PRAVO

Vlastnické pravo k Zafizeni a zaroven i souvisejici nebezpeci Skody pfechazi na Kupujiciho
Fadnym predanim Zarizeni dle odst. 9.4 Smlouvy.

7. MiSTO PLNENI

Mistem pInéni je mistnost ¢. 0.01 vbudové Solid21 v arealu Kupujiciho na adrese Na
Slovance 1999/2, 182 00 Praha 8.

8. SOUCINNOST SMLUVNICH STRAN

8.1 Prodavajici se zavazuje upozornit Kupujiciho na pfipadné prekazky na své strané, které
mohou negativné ovlivnit Fadné dodani Zafizeni.
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8.2  Prodavajici je povinen upozornit Kupujiciho na nevhodné provedenou pfipravenost mista
plnéni, pokud je to mozné.

8.3 Prodavajici se zavazuje poskytnout Kupujicimu soucinnost v pfipadé kontrol opravnénych
subjektl v souvislosti s Projektem.

9. DODANI, INSTALACE, PREDANI{

9.1 Prodavajici na své naklady pFepravi Zafizeni do mista plnéni dle ¢lanku 7. Je-li dodavka
neporusena, vystavi Kupujici Prodavajicimu dodaci list.

9.2 Prodavajici provede a zdokumentuje instalaci ZaFizeni a provede zkousky Zafizeni dle odst.
3.2.3 spocivajici v ovéreni jeho funkcnosti.

9.3 Soucasti predavaciho Fizeni je predani technické dokumentace vztahujici se k Zafizeni,
navodu k uzivani, prohlaseni o shodé dodaného Zafizeni, vSech jeho soucasti a pfisluSenstvi
se schvalenymi standardy.

9.4 Predavaci fizeni je ukonfeno pfedanim Zafizeni Kupujicimu potvrzenym predavacim
protokolem (dale jen ,Pfedavaci protokol”). Pfedavaci protokol obsahuje tyto povinné
nalezitosti:

9.4.1 Identifikacni Udaje o Prodavajicim, Kupujicim a pfipadnych subdodavatelich,
9.4.2 popis Zafizeni v€etné soupisu komponent a viech sériovych / vyrobnich Cisel,
943 popis provedenych zkousek dle odst. 3.2.3 v€etné dosazenych parametrd,
9.4.4 potvrzeni o zaskoleni obsluhy dle odst. 3.2.5,

9.4.5 seznam technické dokumentace véetné manudlu,

9.4.6 pripadna vyhrada Kupujiciho tykajici se drobnych vad a zpUlsobu a doby jejich
odstranéni a

9.4.7 datum vyhotoveni Pfedavaciho protokolu.

9.5 Predani Zafizeni nezbavuje Prodavajiciho odpovédnosti za Skody vzniklé v dUsledku vad
Zarizeni.

9.6  Kupuijici neni povinen prevzit Zafizeni, které by vykazovalo vady, byt by tyto samy o sobé ani
ve spojeni's jinymi nebranily uzivani Zafizeni. V takovém pfipadé vyda Kupujici Prodavajicimu
zapis o neprevzeti Zafizeni s uvedenim ddvodu.

9.7 NevyuZije-li Kupujici svého prava dle pfedchoziho odstavce, uvedou Prodavajici a Kupuijici
v Pfedavacim protokolu soupis zjisténych vad vcetné zplsobu a terminu jejich odstranéni.
Nedojde-li k dohodé mezi Smluvnimi stranami o terminu odstranéni vad, plati, Ze vady maji
byt odstranény ve lhGté 48 hodin ode dne podpisu Predavaciho protokolu.
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10.

1.

12.

121

N
i)

ZAJISTENi TECHNICKE PODPORY

Prodavaijici je povinen poskytovat Kupujicimu bezplatné konzultace a technickou podporu
vztahujici se k pfedmétu pInéni po dobu trvani zaru¢ni doby. Prodavajici se zavazuje
poskytnout Kupujicimu konzultace a technickou podporu vztahujici se k pfedmétu plnéni i
v pozarucni dobé.

ZASTUPCI, OZNAMOVANI:

Prodavajici zmocnil tyto zastupce odpovédné za dodavku Zafizeni a komunikaci s Kupujicim:

Kupujici zmocnil tyto zastupce odpovédné za prevzeti Zafizeni a komunikaci s Prodavajicim:

Osoby dle odst. 11.1 a 11.2 Ize zménit jednostrannym pisemnym prohlaSenim Smluvni strany
doru€enym druhé Smluvni strané.

VeSkera oznameni ucinéna mezi Smluvnimi stranami podle této Smlouvy musi byt
vyhotovena pisemné a dorucena druhé Smluvni strané osobné (s pisemnym potvrzenim
o0 prevzeti) nebo doporucenym dopisem (na adresu Kupujiciho ¢i Prodavajiciho uvedenou
v zahlavi Smlouvy) nebo elektronicky prostfednictvim datové schranky nebo e-mailem se
zarucenym elektronickym podpisem na adresu epodatelna@fzu.cz v pfipadé Kupujiciho

a info@optixs.cz v pfipadé Prodavajiciho.

Ve vécech odbornych nebo technickych (ozndmeni potfeby zaru¢niho servisu apod.) je
pfipustna elektronicka komunikace prostfednictvim osob dle odst. 11.1 a 11.2 na zde
uvedené e-mailové adresy.

PREDCASNE UKONCENIi SMLOUVY

Kupuijici je opravnén od Smlouvy odstoupit bez jakychkoliv sankci na jeho strané, nastane-li
néktera z nize uvedenych skutec¢nosti:

12.1.1  Prodavajici nesplni Ihdtu dle odst. 4.2 Smlouvy,

12.1.2  pfi pfedani Zafizeni nebudou splnény technické parametry ¢i podminky dle
pozadované technické specifikace podle Pfiloh ¢. 1 a 2 a dle platnych technickych
norem,

12.1.3  Prodavajici neodstrani vCas vady uvedené v soupisu zjiSténych vad vramci
Pfedavaciho protokolu podle odst. 9.7,
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12.2

12.3

12.4

13.

13.1

13.2

14.

14.1

12.1.4  vyjdou najevo skutecnosti svédcici o tom, Ze Prodavajici nebude schopen Zafizeni
dodat,

12.1.5  Prodavajici byl po nabyti G€innosti této Smlouvy v ramci fizeni zahajeného organem
vefejné moci pravomocné uznan vinnym ze spachani prestupku ¢i jiného
protipravniho jednani

a. voblasti pracovnépravnich predpisG a predpist tykajicich se oblasti
zameéstnanosti a bezpecnosti a ochrany zdravi pfi praci nebo

b. v oblasti prava Zivotniho prostfedi
a prokazatelné tak porusil tak svlij zavazek dle Prilohy ¢. 3 této Smlouvy,

Prodavajici je opravnén od Smlouvy odstoupit v pfipadé, Ze Kupujici je v prodleni se
zaplacenim faktury delSim neZ 2 mésice s vyjimkou pfipadd, kdy Kupujici nezaplatil fakturu
z divodu vady dodaného Zafizeni nebo poruseni Smlouvy Prodavajicim.

Uginky odstoupeni od Smlouvy nastavaji dnem doruceni pisemného oznadmeni jedné
Smluvni strany o odstoupeni od Smlouvy druhé Smluvni strané. Smluvni strana, které bylo
pred odstoupenim od Smlouvy poskytnuto plnéni druhou Smluvni stranou, toto plnéni vrati
do 30 dnl ode dne odeslani vyrozuméni o odstoupeni odstupujici Smluvni stranou,
nestanovi-li odstupujici Smluvni strana delsi Ihdtu.

V pFipadé predcasného ukonceni Smlouvy je Prodavajici povinen zajistit odvoz Zafizeni z
mista pInéni ve Ihdté 30 dnd od data, kdy odstoupeni od Smlouvy nabylo Ucinnosti. Kupujici
poskytne Prodavajicimu potfebnou soucinnost obdobnou soucinnosti pfi instalaci Zafizeni.
Naklady na odvoz hradi ta Smluvni strana, ktera porusenim Smlouvy jeji pfedcasné ukonceni
zpusobila.

POJISTENiI, ODPOVEDNOST ZA SKODU

Prodavajici se zavazuje pojistit Zafizeni proti veSkerym riziklim, a to alespon ve vysi Kupni
Ceny a po dobu vymezenou zahajenim prepravy az do pfedani (odevzdani) Kupujicimu.
V pfipadé poruseni této povinnosti odpovida Prodavajici za vzniklou Skodu.

Prodavajici odpovida za Skodu, kterou sdm zpUsobi, rovnéz odpovida Kupujicimu za Skodu,
kterou zpUsobi tfeti osoby, které Prodavajici zavéazal provést plnéni dle této Smlouvy nebo
jeho ¢&ast.

ZARUKA, MIMOZARUCNI SERVIS

Prodavajici poskytuje Kupujicimu zaruku za jakost Zarizeni minimalné po dobu 12 mésicu.
Poskytuje-li vyrobce ZaFizeni na kteroukoliv jeho soucast zaruku delSi, pak pro tuto soucast
plati tato delSi zarucni doba. Zaruka se nevztahuje na soucasti Zafizeni, které maji charakter
spotfebniho materialu a které podléhaji vysokému mechanickému opotfebeni a soucasné
plati, ze takové soucasti musi byt explicitné oznaceny v technické dokumentaci k Zarizeni
jako soucasti, na které se zaruka nevztahuje.
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14.2 Zaruka za jakost pocind béZet dnem nasledujicim po podpisu Pfedavaciho protokolu dle
odst. 9.4 Smlouvy.

14.3 Prodavajici se zavazuje zajistit bezplatny servis Zafizeni prostfednictvim autorizovanych
technikd a bezplatné pravidelné servisni prohlidky Zarizeni v misté jeho predani v rozsahu
stanoveném vyrobcem po celou dobu zarucni doby dle této Smlouvy, v€etné oprav, dodavky
nahradnich dil(i, dopravy a prace autorizovaného servisniho technika.

14.4  Zjisti-li Kupujici na Zafizeni zavadu, vyzve Prodavajiciho k jejimu odstranéni prostfednictvim
bézné elektronické zpravy odeslané na adresu: servis@optixs.cz.

14.5 Prodavajici je povinen od odeslani vyzvy dle pfedchoziho odstavce
14.5.1  do 48 hodin navrhnout zpUsob odstranéni zavady,
14.5.2  do 3 pracovnich dnd zahdjit zaru¢ni opravu, je-li to nutné,
14.5.3 do 15dnd zavadu odstranit.

14.6 V pfipadé zavady nikoli bézné je Prodavajici povinen provést opravu v dobé odpovidajici
sloZitosti opravy.

14.7 Naklady souvisejici se zarulni opravou vcetné prepravného a cestovného vzdy hradi
Prodavaijici.

14.8 Opravené Zafizeni prfeda Prodavajici Kupujicimu na zakladé predavaciho protokolu o opravé
zavady (dale jen ,,Protokol o opravé zavady") obsahujiciho potvrzeni obou Smluvnich stran,
Ze Zafizeni bylo zbaveno zavady.

14.9 Na opravenou Cast Zafizeni se vztahuje zaru¢ni doba dle odst. 14.1, ktera pocina béZet dnem
odstranéni zavady dle Protokolu o opravé zavady.

14.10 Vykazuje-li Zafizeni zavady, pro které jej nelze prokazatelné uZzivat v plném rozsahu vice jak
60 dnd (doba zavad) béhem Sesti nebo méné po sobé jdoucich mésich zarucni doby, je
Prodavajici povinen odstranit vadu dodanim nového Zafizeni bez vady dle § 2106 odst. (1)
pism. a) OZ, a to ve Inité 30 dnli ode dne odeslani vyzvy k dodani, nedohodnou-li se Smluvni
strany jinak.

14.11 Prodavajici se zavazuje zajistit mimozarucni servis v misté dodani a pfedani Zafizeni vCetné
oprav, dodavky nahradnich dilt a dopravy a prace servisniho technika za cenu neprevysujici
cenu obvyklou, a to za podminek dle odst. 14.4 a 14.5.

14.12 Prodavajici se zavazuje, Ze po uplynuti zaru¢ni doby v pfipadé pozadavku Kupujiciho zajisti
servis Zafizeni vCetné oprav, dodavky nahradnich dil( a dopravy a préce servisniho technika
za cenu neprevysujici cenu obvyklou, a to alespon do uplynuti 7 let ode dne predani a
prevzeti Zafizeni.
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15.

15.1

15.2

15.3

15.4

15.5

15.6

15.7

15.8

16.

17.

18.

18.1

18.2

18.3

SMLUVNi POKUTY

Kupujici je opravnén uplatnit vici Prodavajicimu smluvni pokutu ve vysi 0,1 % z Kupni Ceny
za kazdy zapocaty den prodleni s pInénim povinnosti dle odst. 4.2 a 14.10 Smlouvy.

Kupujici ma narok na uhradu 1.000,- K¢ za kazdy zapocaty den prodleni se zahajenim zarucni
opravy dle odst. 14.5.

Kupujici ma narok na dhradu 1.500,- K¢ za kazdy zapocaty den, po ktery nemohl Zafizeni pro
vadu podléhajici zarucni opravé pouzivat, pocinaje 16. dnem po uplatnéni zarucni vady.
V pfipadé, Ze byla v souladu s ustanovenim odst. 14.5 stanovena na opravu vady nikoli bézné
zvlastni Ihdta, mé Kupujici narok na dhradu 1.500,- K¢ za kazdy den nasledujici po uplynuti
této zvlastni lhaty.

V pripadé uplatnéni divodl pro odstoupeni od Smlouvy dle odst. 12.1.2 je Kupujici opravnén
uplatnit vici Prodavajicimu smluvni pokutu ve vysi 10 % Kupni Ceny.

Pro pripad prodleni s Uhradou kterékoli splatné pohledavky (penézitého dluhu) dle Smlouvy
je prodlévajici Kupuijici ¢i Prodavaijici (dluznik) povinen zaplatit druhé Smluvni strané (vériteli)
urok z prodleni v zakonné vysi za kazdy zapocaty den prodleni.

Smluvni pokuta je splatna do 30 dnli ode dne odeslani vyzvy k zaplaceni.

Zaplacenim smluvni pokuty nejsou dotfeny naroky Smluvnich stran na nahradu Skody,
pouziti ustanoveni § 2050 OZ je vylouceno.

Sluvni pokutu nelze uplatnit, je-li smluvni povinnost porusena v disledku vy3si moci.

SPORY

V pfipadé sporu smluvnich stran v souvislosti s touto smlouvou je mistni pFisluSnost urcena
sidlem Kupuijiciho.

MLCENLIVOST
Smluvni strany prohlasuji, Ze zachovaji micenlivost o skutecnostech, které se dozvédi
v souvislosti s touto Smlouvou a pfi jejim plnéni a jejichZ zpfistupnéni by mohlo druhé

Smluvni strané zpUsobit Gjmu. Tim nejsou dotceny zdkonné povinnosti Kupujiciho.

ZAVERECNA A JINA UJEDNANI

Prodavajici prohlasuje, Ze pfejima na sebe nebezpeli zmény okolnosti ve smyslu ustanoveni
§ 1765 odst. 2 OZ.

Veskeré zmény Ci doplnéni Smlouvy Ize ucinit pouze na zakladé pisemné dohody Smluvnich
stran, neumoznuje-li jednostrannou zménu Smlouva &i pravni predpis.

Smlouva jako celek vcetné vSech pfiloh podléha povinnosti uvefejnéni v registru smluv
v souladu se zdkonem €. 340/2015 Sb., o zvlaStnich podminkach Ucinnosti nékterych smluv,

Spolufinancovano ’\Kﬁr OPJAK.cz
Evropskou unii B MSMT.cz

Stranka 9z 52



N4 5

uverejiiovani téchto smluv a registru smluv, v platném znéni. Smluvni strany prohlasuji, Ze
veskeré informace uvedené ve Smlouvé a jejich pfilohach nepovaZzuji za obchodni tajemstvi
ve smyslu 8 504 OZ a udéluji svoleni k jejich zvefejnéni. Uvefejnéni Smlouvy zajisti Kupujici.

18.4 Nedilnou soucasti Smlouvy jsou tyto pfilohy:

Priloha ¢C. 1: Technicka specifikace
PFiloha €. 2: Nabidka Prodavajiciho v rozsahu €asti, ktera technicky popisuje Zafizeni
PFiloha €. 3: Cestné prohlaSeni o zévazku dodrzovat zasady socidlné odpov&dného

zadavani, environmentalné odpoveédného zadavani

18.5 Smluvni strany prohlasuji, Ze Smlouvu pred jejim podepsanim precetly, jejimu obsahu
rozumi a s jejim obsahem souhlasi. Na dikaz svého souhlasu pripojuji obé Smluvni strany
své podpisy.

Za: FyzikaIni Ustav AV CR, v. v. i. Za: OptiXs, s.r.o.

18. 4. 2024 17.4.2024

Jméno:  RNDr. Michael Prouza, Ph.D. Jméno:  Ing. AleS Jandik
Funkce: Feditel Funkce: jednatel

Spolufinancovano ’\K%r OPJAK.cz
Evropskou unii R . MSMT.cz
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PFiloha €. 1 - Technicka specifikace

Zarizeni musi zahrnovat soucasti a splriovat technické podminky uvedené v této tabulce (z divodu

jednoznacnosti poZadavkud jsou jednotlivé body specifikace uvedeny v anglicting, jeZ je jazykem v oboru

dominantné pouZivanym).

& Popis a minimalni specifikace Zafizeni Popis a specifikace ZaFizeni nabizeného Splnuje
" | stanovené Kupujicim Prodavajicim ANO/NE
A. | Spectrograph Kymera 328i, KYMERA-328I-D2, Andor
Spectrometer body with two input and two Spectrometer body Kymera-328i with two
1 . ANO
output ports 1 and 2 input and two output ports 1 and 2
Input port 1 allowing for delivering light via an Input port 1 allows for delivering light via an
2 . § . . . . ANO
optical fiber (not part of this Contract) optical fiber (not part of this Contract)
Input port 2 allowing for delivering light via free Input port 2 allows for delivering light via
3 space optics (not part of this Contract) free-space optics ANO
Output port 1 used for Si detector based camera | Output port 1 used for Si detector-based
4 | operated in UV/Vis spectral range 250 — 950 nm | camera operated in UV/Vis spectral range ANO
250 -950 nm
Output port 2 not used (but usable for potential | Output port 2 with focal plane size 30 x 14
5 | future upgrade with a detector covering NIR mm. Possible to equip with UV, VIS and NIR ANO
spectral range 950 nm — 1.7 um) (950 nm - 2.2 um) detector
Spectrometer equipped with interchangeable Spectrometer equipped with interchangeable
turrets carrying diffraction gratings for selection | turrets carrying diffraction gratings for
6 | of spectral range. Gratings should be rotable in selection of spectral range. Gratings are ANO
order to tune the spectral range and enable rotatable to tune the spectral range and
specta stitching enable spectra stitching
One turret with 4 gratings required: grating #1 One turret with 4 gratings required: grating
for coverning wide spectral range 350-950 nm, #1 for covering wide spectral range 350-1250
#2-4 coverning narrow range of width 100-150 nm (efficiency over 20%), #2-4 covering
nm, #2 blaze for wavelength of 532 nm, #3 blaze | narrow range of width 120 nm, #2 blaze at
for wavelength of 633 nm, #4 blaze for 500, very high efficiency for the wavelength
7 | wavelength of 780 nm. For narrow spectral of 532 nm, #3 blaze at 650, very high ANO
range, resolution < 0.5 nm when using a slit 50 efficiency for the wavelength of 633 nm, #4
pm blaze at 800 nm very high efficiency for the
wavelength of 780 nm. For narrow spectral
range, resolution < 0.4 nm when using a slit
50 um
Coatings of the reflective optics elements Al + MgF2 coated optics (reflectivity > 85%
8 optimized for the wavelength range 200 — 1700 for wavelengths 200 — 1700 nm) ANO
nm, (reflectivity > 85% for wavelengths 200 —
1700 nm)
B. | EMCCD camera 1 Newton EMCCD 970, DU970P-BVF, Andor
Detector for analysis of low intensity light levels Detector for analysis of low intensity light
(single photon sensitivity for e.g. in fluorescence | levels Cooled EMCCD camera with pixel
and Raman spectroscopy). Prefered cooled resolution 1024x200, dark current 1x10“e
9 EMCCD camera with pixel resolution at least /s/pix, effective readout noise with electron ANO
1024x200, dark current < 5x10* e”/s/pix, multiplication <1 e}, adjustable cropping of
effective readout noise with electron the image and binning of pixels for increasing
multiplication <1 e}, adjustable cropping of the readout speed, option of multiple read-out
image and binning of pixels for increasing areas (tracks). Pixel well depth 2x10° e, read
AW Spolufinancovano ’\K%r OPJAK.cz
***f Evropskou unii ‘ MSMT.cz
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readout speed, option of multiple read-out areas | out speed < 1 ms when full vertical binning of
(tracks). Pixel well depth >1x10° e, read out pixel is used, quantum efficiency > 75% in
speed < 1 ms when full vertical binning of pixel is | spectral range 450-800 nm, sensitivity
used, quantum efficiency > 75% in spectral range | adjustable -up to 20 e/count
500-800 nm, sensitivity at least up to 20 e /count
10 Back illuminated chip ellimation of interference Back illuminated chip ellimation of ANO
pattern interference pattern
User-friendly software + software development User-friendly software + software
11 | fit (SDK) for integration with Matlab, Labview, development fit (SDK) for integration with ANO
C/C++ Matlab, Labview, C/C++
C. | EMCCD camera 2 iXon Life EMCCD, iXon-L-888, Andor
Detector for analysis of low intensity light levels Detector for analysis of low intensity light
12 with single photon sensitivity for applications in levels with single photon sensitivity for ANO
fluorescence spectroscopy, microscopy applications in fluorescence spectroscopy,
microscopy
13 Prefered cooled EMCCD camera with pixel Cooled EMCCD camera (iXon-L-888) with ANO
resolution at least 1024x1024 pixel resolution 1024x1024
14 | Pixel well depth >= 0.5x10% e Pixel well depth = 8x10* e ANO
15 | Dark current <= 5x1073 e’/s/pix Dark current <= 2,5x10* e”/s/pix ANO
16 Read noise (effective with electron Read noise (effective with electron ANO
multiplication gain) <1 e’! multiplication gain) <1 e!
17 Quantum efficiency > 70% in spectral range 500- | Quantum efficiency > 70% in spectral range ANO
800 nm 450-800 nm
Adjustable cropping of the image and binning of | Adjustable cropping of the image and binning
pixels for increasing readout speed, read out of pixels for increasing readout speed, read
18 o L ANO
speed < 50 ms when full resolution is used out speed < 50 ms when full resolution is
used
AW Spolufinancovano ’\Kﬁr OPJAK.cz
***f Evropskou unii M. MSMT.cz
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Priloha C. 2

Nabidka Prodavajiciho v rozsahu €asti, ktera technicky popisuje Zarizeni
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Sestava optickeho spektrografu s laditelnym
rozsahem a EMCCD kamery

Technicky popis nabizeného zarizeni :

A

Spectrograph

Spektrograf Kymera-328i (Andor) s produktovym oznac¢enim KYMERA-328I-D2

Spektrograf KYMERA-328I-D2

Model se dvéma konfigurovatelnymi vstupy a vystupy (rovinné pole 30 x 14 mm pro
osazeni 2D detektorem)
Ohniskova vzdalenost 328 mm
Apertura F/4.1
Vstup 1 osazen manualni stavitelnou $térbinou v rozsahu 0 az 2.5 mm
Vstup 2 osazen manualni stavitelnou Stérbinou v rozsahu 0 az 2.5 mm a adaptérem
pro pripojeni optického vlakna
Vystup 1 osazen detektorem Newton EMCCD 970 (viz. Popis nize)
Vystup 2 je zaslepen (moznost pouzit detektor citlivy v rozsahu 250 nm — 2,2 um )
Motorizovana véz na difrakCni mfizky se Ctyfmi sloty (uzivatelsky vyménitelna)
o MfFizka #1: 150 I/mm, blaze 500 nm
o MfFizka #2: 600 I/mm, blaze 500 nm
o MfFizka #3: 600 I/mm, blaze 650 nm
o Mfrizka #4: 600 I/mm, blaze 800 nm

EMCCD camera 1

EMCCD kamera Newton EMCCD 970 (Andor) s produktovym oznaenim DU970P-
BVF.

EMCCD kamera DU970P-BVF.

1:z2

EMCCD kamera s rozliSenim 1600 x 200 pixeld

Senzor BVF — back illuminated s potlacenim etaloningu (antifringing)
TE chlazeni az -80°C (vzduchem) nebo az -100°C(vodni chlazeni)
EM zesileni v rozsahu 1 — 1000 x

Temny Sum (e-/pixel/sec) @ -80°C: 0,0001

Pixel well depth: 200 000 e-

Vycitaci rychlosti: 50 kHz, 1 MHz a 3MHz

OptiXs, s.r.o.
IC: 02 016 770, DIC: CZ 02 016 770, K¥ivoklatska 37, CZ, 199 00 Praha 9



OptiXs

- Software Solis pro ovladani spektrografl a kamer firmy Andor
- SDK — sada knihoven pro vyvoj vlastnich aplikaci pro kamery a spektrografy firmy
Andor

C. EMCCD camera 2
EMCCD kamera iXon Life (Andor) s produktovym oznacenim iXon-L-888.
EMCCD kamera DU970P-BVF.

- EMCCD kamera s rozliSenim 1024 x 1024 pixelt

- Senzor BV - back illuminated

- TE chlazeni az -70°C (vzduchem) nebo az -80°C(vodni chlazeni) — pro vycitaci
rychlost 10MHz

- EM zesileni v rozsahu 1 — 1000 x

- Temny Sum (e-/pixel/sec) @ -80°C: 0,00025

- Pixel well depth: 80 000 e-

- Vycitaci rychlosti: 30 a 10 MHz

Podrobny popis v datovych listech vyrobce.

222 OptiXs, s.r.o.
IC: 02 016 770, DIC: CZ 02 016 770, K¥ivoklatska 37, CZ, 199 00 Praha 9



Kymera 328

Intelligent and Multi-modal Spectrograph
for Physical and Life Science

Key Specifications Key Applications

328 mm focal length Raman & Luminescence/PL
F/4.1 aperture Absorption/Transmission
Adaptive Focus (Patented) SFG/SHG

Dual inputs and outputs LIBS/OES

Quad grating turret & eXpressID™ Material Science

TruRes™ technology Chemistry & Catalysis
Plug-and-Play USB interface Life Science/Biomedical

andor.oxinst.com




Adaptive Focus:
Automated scan provides
optimum focus

1 Adaptive Focus®

Automated optimization for the best quality of focus:

® Ensures the best resolution at any wavelength

e Automatic optimization when changing between
gratings, or cameras

e Software-controlled, easy to switch on and off when

required 1
o No need for tedious adjustment of camera position at the i B Focusing
exit ports —— Pociion
*Adaptive Focus Technology, patent WO2016012794 A3 focus T A 2

Wavelength (nm)

2 TuRes™ 3 Quad Turret with RFID

Expand your system'’s flexibility

True spectral resolution enhancement option ) i o
Combine up to 4 gratings for greater flexibility in one

o Better than 30% spectral resolution improvement single setup:

without the need to change grating or slit width e Spectral resolution: Choice of high, medium or low
e Expands the range of spectral resolutions accessible on a options

single setup at the touch of a button e Blaze: Choice of UV, Visible, NIR or SWIR options
@ Superior discrimination of complex spectral features from e Mirror for microspectroscopy

UV to SWIR

) . ) @) eXpressID™: RFID -based intelligence ensures
e No mathematical spectral deconvolution required RFDJ”  automatic recognition and upload of all important

turret parameters to the spectrograph.

TruRes™: Delivers enhanced spectral resolution

Without TruRes™ With TruRes™
Ne 1 753.577 nm

Ne | 754.404 nm
Ne | 754.404 nm

>

Fully
Resolved

T LI

749 751 753 755 749 751 753 75
Wavelength (nm) Wavelength (nm)

Kymera 328i with 300 l/mm grating, iVac 316 with high resolution 15 pm pixels, full vertical binning.

4 Dual Input and Output Options @

Convenient interfacing to complex experiments with multiple
light paths, greatly minimizes switching time between setups.

Dual port setups include various combinations of:

® CCD cameras for UV, Vis and NIR spectroscopy

® ICCD cameras for time-resolved measurements from UV to
NIR

e Exit slits for monochromator tuneable light source
@ Fibre coupling at exit port to deliver output light/signal to
another part of experiment

=
==
==
==
==
==
==
==




Features and Benefits

328 mm focal length, F/4.1 aperture

Adaptive Focus (patented)

TruRes™

Quad-grating turret with eXpressID™ RFID
technology

Astigmatism-corrected optical design

Robust on-axis wavelength drive

Dual outputs

Dual input ports

USB interface

Seamless connection to microscopes

Protected silver-coated optics option
Pre-aligned, pre-calibrated instrument

High repetition rate shutter

p-Manager software integration

Integrated in EPICS *2°

pU-Manager and Microspectroscopy

Ideal combination for a wide range of applications ranging from luminescence/
photoluminescence spectroscopy to more demanding, higher resolution Raman spectroscopy
or plasma studies.

Intelligent and user-friendly interface for uncompromised spectral resolution performance.

Intuitive, rapid and fully user-controlled option for greater than 30% true spectral resolution
enhancement at the touch of a button.

Enhance the discrimination power of your spectrograph without tedious grating or grating turret
change.

Seamless field-upgradability with precise indexing interface and user-friendly hatch access.
Automatic gratings recognition with embedded RFID tags - minimum user interaction.
Maximum resolution and band-pass flexibility.

Toroidal optics enable multi-track fiber detection and excellent sample image relay from a
microscope at the grating ‘O’ order.

High accuracy direct-drive delivers superb single-grating and grating-to-grating center
wavelength repeatability down to 4 and 10 pm respectively.

Extended wavelength coverage when combining Andor UV-NIR CCD, EMCCD, ICCD and
InGaAs cameras. Slit option for monochromator operation.

Great setup flexibility for complex, multi-samples or multi-light path experiments based on
spectroscopy modalities combining for example Raman, Fluorescence, Optical Emission
Spectroscopy (OES), Absorption or Second Harmonic Generation (SHG).

Plug-and-play connectivity, ideal for laptop operation alongside Andor USB cameras.

Adjustable height feet and choice of direct, lens relay, or cage system-based interfaces.
15 mm wide-aperture input slit for extended sample image relay and spectral analysis
through the same optical path.

Most efficient for NIR/SWIR detection when used in conjunction with Andor InGaAs cameras.
Individually characterized spectrograph-detector systems for out-of-the box operation.
10 Hz continuous operation and 40 Hz burst mode for ultrafast acquisition.

Simultaneous control of Andor cameras, spectrographs and a wide range of microscopes and
accessories through 1 single software platform. Dedicated, user-friendly spectrum handling
interface.

Integration and operation at EPICS-based large research facilities.

User-friendly simultaneous access to
Andor Kymera spectrographs, low-
light spectroscopy cameras and a wide
range of microscopes and microscope
accessories.

Andor's dedicated interface allows
seamless spectral acquisition, display
and manipulation, as well as facilitating
‘spectral’ mapping sequences with
advanced metadata handling.

|| - [ muttipie positions (¢
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Step-by-Step System Configuration

How to customise the Kymera 328i: — @

O =

MM Resolution Boost
Quad Turret | ........ B | @
-:’:"- On-axis Rotation

Auto Focus

Detector 1

Detector 2

0 Chassis configuration

a) Select combination of input and output ports (see page 5 for available options).
b) Select type of optics coating required (aluminium + MgF, is standard, protected silver-coated optics available on

request for NIR detection).
c) Select purge port option (for improved detection down to 180 nm). Shutter for background acquisition and protection

of the detector.

9 Resolution & band-pass

Select gratings and detector to fulfil resolution and wavelength requirements.

e Input light coupling interface

Refer to accessory tree for available configurations (direct coupling, fibre coupling or 3" party hardware connectivity).

e 2" exit port configuration

Refer to accessory tree for available configurations, including camera flanges.

e Software interface

Select either state-of-the-art Solis software or Software Development Kit (SDK) option - please refer to the appropriate
section for further information.




Step 1 - Chassis Configuration

Ordering Information

Side input Direct input Direct output Side output Motorized port
port port port port selection
KYMERA-328i-A Manual slit - Camera - -
KYMERA-328i-B1 Manual slit - Camera Manual slit 4
KYMERA-328i-B2 Manual slit = Camera Camera 4
KYMERA-328i-C Manual slit Manual slit Camera - v
KYMERA-328i-D1 Manual slit Manual slit Camera Manual slit v
KYMERA-328i-D2 Manual slit Manual slit Camera Camera v

KYMERA-328i-xx-SIL Protected silver-coated optics options for models shown above (replace x with relevant model number)

Optical Coatings Reflectivity Graph

100

Standard systems use Al + MgF, coated
optics. Protected silver optics are also
available on request for maximum efficiency
/ in the NIR region - recommended for
working with Andor iDus InGaAs detectors
or IR single-point detectors, such as MCT,

95

P At \ h

90

g [ \ /

=> \\ !

g Vi PbS and InSb.

S When choosing protected silver coatings,
— Protected Silver Optics it is strongly recommended to also order
77T Auminium & etz protected silver-coated gratings for

® maximum efficiency throughout the system.
75
200 400 600 800 1000 1200 1400 1600 1800 2000
Wavelength (nm)
Chassis Accessories

USB Cable (Standard)
12C option via camera

-

Additional Grating Turrete!
(SR-ASZ-10398)

T [

iStar CCD and sCMOS 12C to BNC
shutter cable (ELC-05323)

Shutterse?

& Purge Connector
(SR-ASM-8040)

P\

(&

TruRes™ option”
Direct input: SR-IRIS-DIR
Side input: SR-IRIS-SIDE
* Not field upgradeable - please

X

Side input: SR-SHT-9006

(or SR-SHT-9006-FIELD for field upgrade only)
Direct input: SR-SHT-9007

(or SR-SHT-9007-FIELD for field upgrade only)

Adjustable feet (standard, set of 4)
6 mm spacer kit (set of 4 fixed
spacers, SR-ASM-0098)

Nomlnqloptlcql Optical height adjustment Adjustable feet set
height range

1426 - 148.6 mm (standard

142.6 mm
feet)

contact your local Andor
representative for information

SR-ASM-0098:
6 mm spacer set

o

5



Step 2a - Choosing The Right Platform vs Dispersion Requirements

Recommended Spectral Range - Kymera Gratings

150 I'mim

Resolution calculator

300 Fmm
£
w
§ 600 I'mm ‘ -
(=]
E ] Green
3 Aberration-free region
2 1200 Fmm ‘ . ; )
= Possible impact on
o] _ system resolution
Red
1800 l'mm ‘ I Likely impact on

system resolution

2400 If'mm I

200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Wavelength (nm)

Czerny-Turner spectrographs are designed to provide the best optical performance for a range of grating angles as
reflected on the green parts of the graph above. Outside this range, the spectral lines may exhibit a degree of optical
aberration (such as coma), which will become more prominent at the steeper angles. These configurations are reflected by
the orange to red scales on the graph. In these regions, consideration should be given to higher spectrograph focal length
models with lower groove density gratings to achieve the desired resolution.

o | s [ o | 0 | sooron | sevovmo |
Kymera 193i
Bandpass (nm)*3+> 902 445 215 98 56 46°¢
Resolution (nm)e+*> 1.96 0.96 0.47 0.21 0.12 0.10°¢
Kymera 328i

Bandpass (nm)*3+5 542 268 131 61 41 29°°
Resolution (nm)*#*5 0.88-0.62 0.44-0.31 0.21-0.15 0.10-0.07 0.06-0.04 0.05->0.04°¢

Shamrock 500i
Bandpass (nm)*3*> 357 177 86 40 26 196

Resolution (nm)e+*5 0.52 0.26 0.13 0.06 0.04 0.03°¢

Shamrock 750
Bandpass (hm)*3*° 242 120 59 28 18 14¢6

Resolution (nm)®+* 0.35 0.18 0.09 0.04 0.03 0.02°¢

Where aberration is a concern for a particular experimental set-up, the table above shows resolution and band-pass
performance for a variety of alternative configurations. This should be used in conjunction with the graph above to assist in
selecting the most appropriate spectrograph platform to meet resolution and band-pass needs, whilst minimising the risk
of potential aberration.

@


https://andor.oxinst.com/resolution-calculator
https://andor.oxinst.com/resolution-calculator

Step 2b - Choosing The Right Grating vs Resolution and Band-pass

The Kymera 328i features an on-axis, quadruple grating turret, designed to offer flexibility and control
over your choice and interchange of gratings. The ‘Quad’ grating turret can be easily and speedily
removed, and replaced by an alternative turret with new gratings. The intelligent design of the 328i with
xPressID™ RFID technology, means that only a simple offset adjustment is required once the new turret
and gratings are added. The 328i is shipped with the grating turret already in place, ensuring your system
is ready for use straight out of the box. Additional grating turrets are available with up to four pre-installed
gratings (see below for details). If the grating you require is not on the list, please contact Andor for further
details. Additional grating turrets (part number SR-ASZ-10398) can also be supplied on request.

Nominal . Peak Maximum
. . . Bandpass Resolution . Andor
Lines/mm Blaze (hm) dispersion (NMm)*3+7 (nim)e4s7s10 efficiency art number recommended
(nm/mm)*’ (%) P wavelength [nm] *°
150 300 19.70 545 0.89—0.62 72 SR-GRT-0150-0300
150 500 19.60 542 0.88—0.62 73 SR-GRT-0150-0500
150 800 19.50 539 0.88—0.62 80 SR-GRT-0150-0800 6820
150 1250 19.30 534 0.87-061 84 SR-GRT-0150-1250
150 2000 18.90 523 0.85-0.60 88 SR-GRT-0150-2000
300 300 9.80 271 0.44-031 88 SR-GRT-0300-0300
300 500 9.71 268 0.44-0.31 81 SR-GRT-0300-0500
300 1000 9.46 262 0.43—0.30 72 SR-GRT-0300-1000 3410
300 1200 9.34 258 0.42—-0.29 92 SR-GRT-0300-1200
300 1700 9.00 249 0.41-0.29 89 SR-GRT-0300-1700
600 300 483 134 0.22-0.15 84 SR-GRT-0600-0300
600 500 473 131 021-0.15 72 SR-GRT-0600-0500
600 1000 4.38 121 0.20-0.14 72 SR-GRT-0600-1000
1705
600 1200 4.20 116 0.19-0.13 88 SR-GRT-0600-1200
1900 3.39 94 0.15-0.11*°
600 88 SR-GRT-0600-1900
(@1600)8 378 105 0.17-0.12
830 820 3.08 85 0.14-0.10 87 SR-GRT-0830-0820
1230
830 1200 2.68 74 0.12—-0.08 83 SR-GRT-0830-1200
1200 300 2.33 64 0.10—0.07 72 SR-GRT-1200-0300
1200 500 2.19 61 0.10—0.07 81 SR-GRT-1200-0500
1000 1.62 45 0.07—0.05*° 69 850
1200 SR-GRT-1200-1000
(@ 800)*® 1.89 52 0.09-0.06 69
Holographic N
1200 2.19 61 0.10—0.07 81 SR-GRT-1200-EH
(600 nm peak)
1800 Holographic 1.30 36 0.06-0.04 70 SR-GRT-1800-DH
(250 nm peak)
. 570
1800 Holographic 152 42 007-005 62 SR-GRT-1800-FH
(380 nm peak)
2400 300 1.05 29 0.05—-0.04 68 SR-GRT-2400-0300
2400 Holographic 112 31 005-004 68 SR-GRT-2400-BH
(220 nm peak) ' ' ' 425
Holographic
2400 0.95 26 0.04-0.03 73 SR-GRT-2400-GH
(400 nm peak)
Mirror UV-VIS - - - - SR-GRT-MR-AL+MGF2
Mirror VIS-NIR = = - - SR-GRT-MR-SILVER

“Option for minimized scattered light.




Step 2c¢ - Selecting The Correct Grating Efficiency Option

All graphs shown below represent efficiency for 45° polarisation

150 I/mm - Ruled 300 I/mm - Ruled
100 100 ______, 366 i
1
90 go B00nm ~ I_\_OQ nml
v nm 1700 nm|
80 g0 N\ /K (1700 nm|
;\.? 70 é 70
= 60 > 6
§ 50 g 50
G 40 G 40
g a0 B a0
20 20
10 10
0 0
200 500 800 1100 1400 1700 2000 2300 200 500 800 1100 1400 1700 2000 2300
Wavelength (nm) Wavelength (nm)
600 I/mm - Ruled
1200 I/mm - Ruled & Holographic
100
90 500 nm Holographic (EH)
L Optimised for 360 - 920 nm
_ 80 300 nmi ~\
é g 70
=_=>,- 3 60
2 § X
o 'S 40
i 5 30
20
10
0
800 1100 1400 1700 2000 2300 200 400 600 800 1000 1200 1400 1600 1800

Wavelength (nm)

Wavelength (nm)

1705 2070 850 1035
1800 I/mm - Holographic 2400 I/mm - Ruled & Holographic
100 100
" Holographic (GH)
90 Holographic (FH) 90 e
80 |Optimised for 360 - 1100 nm 80 Optimised for 250 - 800 nm I
g0 VAN l ;'""l-iélbb'réﬁﬁi'é(’ﬁﬁ)‘""E g 70 }
5 & 1 Optimised for 190 - 800 nm, 5 &
g 5 | 2 s0
s . P\ - @
o 40 | S 40
530 E a0
20 20 \
10 10 \
0 0
200 400 600 800 1000 1200 200 350 500 650 800 950
Wavelength (nm) Wavelength (nm)
570 690 425 520

Important Consideration

System throughput is dependent on the grating's angle of operation and may decrease with higher grating operating angles.

Need to have maximum collection efficiency in the NIR/SWIR? All gratings are also available with protected silver coating.
Please contact your local representative for further information.




Step 3 - Selecting The Correct Light Coupling Interfaces

How to customize the Kymera 328i (Side Entrance Port).

~

¢

Side input port (applicable to all models)

. Neutral Density Filterse2
( Long Pass Filterse!?
g Short Pass Filters®!2

° Raman Edge Filters®!?

Dimensions: Diameter 25 mm/ 1" (25.4 mm),

Spacer (Standard)
|

Filter Wheel Assembly

(ACC—SR—QSZ—7006)

max thickness 5 mm

é [} [} [} [} ®
Fixed FC Fixed SMA Motorized Slit Assembly®®  Wide Aperture Slit Manual Slit Assembly®*? X-Y Adjustable Fibre
Fibre Adapter Fibre Adapter (SR-ASZ-0035) (SR-ASZ-0086) (Standard) Adapter
(SR-ASM-8011) (ACC-SR-ASM-8003) inc6x4mmWxH) inc@27 mm Cover Plate inc 6 x 4 mm (W x H) (See page 12 Section B:
| Cover IPlote | Cover Plate Direct X-Y fibre couplers)
ke, :
SMA Fibre I I
(50 pm: ACC-ME-OPT-8004) Cover Plate for Motorized Slit Cover Plate for Manual Slit
(100 pm: SR-OPT-8039) (See page 12 Seict/on A: Slit Covers) (See page 12 Section A: Slit Covers)
|
6 [ [] [] [ [] [ ® ®
‘ ] b ¥ B 4 & 8
F/# Matcher for X Adjustable Fibre Fixed Fibre Adapter, X-Y Adjustable Optical Cage F-Mount 1.5" Flange C-Mount Adapter Pen-Ray Lamp
Sample Chamber ~ NA=0.22 Fibre Adapter, Ferrule Input Fibre Adapter System Adapter Camera Lens Adapter for (SR-ASM-0021) Mount
(ACC-SR- (SR-ASM-0038)*!! Ferrule Input (SR-ASM-8001)  (See page 12 Section C: (SR-ASM-0065) Adapter Newport Oriel (SR-ASM-0014)
ASZ-0056)°12 ? (SR-ASM-8006) l X-Y fibre couplers (SR-ASM-0013) Accessories
with slit assembly) (SR-ASM-0002)
& 3 @) :
< 3 g ) \
SMA Adapter FC Adapter Fibre Ferrule Cage System O Pen-Ray
for F/# Matcher for F/# Matcher (SR-OPT-80XX)*12 (Please refer Lamp®!?
(SR-ASM-0041) (SR-ASM-0064)°? to Thorlabs or FL-MOL.JBt Hg-Ar, Hg-Ne,
Linos catalogue) ens Ar, Kr, Ne
G ‘ = ©
@ B 9
(50 urrswzl\/;%(_:—sl\l)lAEA—gS?—eSOOM Cage system microscope SR-ASZ-0079 C-Mount Lens
(100 pm: SR-OPT-8039) flange Optical Relay (OL-XXXX-
' (TR-XXXX-CAGE-ADP)**2 XXX)e12




Step 3 - Selecting The Correct Light Coupling Interfaces

How to customize the Kymera 328i (Direct Entrance Port):

~

Direct input port (applicable to C & D models)

. . . ¢ ¢
Fixed FC Fixed SMA Motorized Slit Assembly*!? Wide Aperture Slit Manual Slit Assembly*™ X-Y Adjustable Fibre
Fibre Adapter Fibre Adapter (SR-ASZ-0032) (SR-ASZ-0095) Adapter
(SR-ASM-8011) (ACC-SR-ASM-8003) inc 6 x 4 mm (W x H) inc @27 mm Cover Plate inc 6 x 4 mm (W x H) (See page 12 Section B:
é Covelr Plate Cover Plate Direct X-Y fibre couplers)
o *
SMA Fibre '
(5?1%?;: Arr?CS_Fz/l— (E)—PQI_F_"8I'E)83%C))4) Cover Plate for Motorized Slit Cover Plate for Manual Slit
Hm: (See page 10 Section A: Slit Covers) (See page 12 Section A: Slit Covers)
) [) [ [ [) [ [ ®
B ] & # g & o
F/# Matcher for X Adjustable Fibre Fixed Fibre X-Y Adjustable Optical Cage 15"Flange  C-Mount Adapter ~ Pen-Ray Lamp
NA = 0.22 Fibre Adapter, Adapter, Fibre Adapter System Adapter Camera Lens Adapter for (SR-ASM-0021) Mount
(SR-ASM-0038)°** Ferrule Input Ferrule Input (See page 12 Section (SR-ASM-0065) Newport Oriel (SR-ASM-0014)
| (SR-ASM-8006) (SR-ASM-8001) c (SR-ASM-0013) Accessories
l ) (SR-ASM-0002)
X-Y fibre couplers
é L) _ @ with slit assembly) S ;
< @ 5 0 \
SMA Adapter FC Adapter . Cage System ‘
for F/# Matcher for F/# Fibre Ferrule (Please refer Pen-Ray
(SR-ASM-0041) Matcher (SR-OPT-80XX)**? to Thorlabs or Lampet?
(SR- Linos catalogue) Hg-Ar, Hg-Ne,
Ar, Kr, Ne

E ASM-0064)°12 d

SMA - SMA Fibre .
(50 pm: ACC-ME-OPT-8004) Cage system microscope

(100 um: SR-OPT-8039) flange
(TR-XXXX-CAGE-ADP)*12

e ©

SR-ASZ-0079 C-Mount Lens
Optical Relay (OL-XXXX-
XXX)e12

10



Step 4 - Cameras and Output Port Flanges

How to customize the Kymera 328i:

Spacer
(Standard with B1 and D1 models)

Manual Adjustable Slit

Assembly®!®
(Standard)
inc 6 x 4 mm (W x H)
Cover Plate

l

Cover Plate for
Manual Adjustable Slit
Assembly
(See page 12 Section A:
Slit Covers)

!

R

R

Side Output Port (Applicable to B and D models)

Direct and Side

Detector Output Port

Output Port
Motorized Slit Assembly®!®
(SR-ASZ-0036)

Optical Cage
System Adapter
(SR-ASM-0065)

X-Y Adjustable Fibre Adapter
(See page 12 Section B:

1
el

Direct X-Y fibre couplers)
inc 6g03erppmlé¥g X H) Multi-channel Detector
Flange
l =S to Slit Adapter Plate**#
’ D (ACC- MEC 09741)
-
Cage System

(Please refer
to Thorlabs or

Linos catalogue)
Cover Plate for

Motorized Slit Assembly
(See page 12 Section A:
Slit Covers)

Manual Adjustable
Slit Assembly®*®
(SR-ASZ-0030) inc 6 x 4 mm
(W x H) cover Plate

C-Mount Adapter
(SR-ASM-0021)

| T
® I
Cover Plate for
Sarmple Chamber X-Y Adjustable Fibre Manual Adjustob‘le Slit Assembly
(XCC—SR— Adapter, . (See page 10 Section A: Slit Covers)
ASZ-0056)+12 (See page 12 Section B:
: Direct X-Y fibre couplers)

Note: a flange MUST be ordered separately for any configuration involving a multichannel or InGaAs detector.

|

Multi-channel
Detector Flange
(MFL-SR-CCD

To be ordered separately,

onhe per output port as
required)
Suitable for Newton CCD
& EMCCD, iDus CCD &
InGaAs, iVac.
Suitable for iStar on side
output port (use MFL-SR-
ISTAR-DIRECT for direct
output port).

[ )
iKon-M Mounting Flange
(MFL-SR-IKON-M)
iXon ULTRA Mounting Flange
(MFL-SR-IXON)
iStar Mounting Flange (direct output
port) (MFL-SR-ISTAR-DIRECT)
ZL41 Wave Mounting Flange
(MFL-SR-ZYLA)

Marana Mounting Flange
(MFL-KY-MARANA)
(Note: @ 32 mm aperture cover slit
recommended to avoid vignetting
for larger sensor of the Marana)

11



Step 4A: Slit Covers Step 4B - X-Y Fibre Coupler (with NO slit)

Size Motorised Slit Manual Slit Ferrills SROASMABO57 SMA-Ferrule SR-OPT-80XX
s Upgrade to other fibre interface: ACC-yy-
6 x4 mm (W x H) SR-ASM-0016 SR-ASM-0025 DIRECT-APT
Spectrograph
6 x 6 mm (W x H) SR-ASM-0017 SR-ASM-0026 :
— SMA SR-ASM-8054 SMA-SMAfibre
6 x 8 mm (W xH) SR-ASM-0010 SR-ASM-0027 E;lz;er vﬁ:iﬁte) Upgrade to other fibre interface: ACC-yy-
6x14mmWxH  SR-ASM-0011 SR-ASM-0029°14 - DIRECT-APT
5 — e15 . o °15
@27 mm SR-ASM-0072 SR-ASM-0100 FC-FC fibre
@32 FC SR-ASM-8053 .
i SR-ASM-0107 SR-ASM-0106 Upgrade to other fibre interface: ACC-yy-
aperture) DIRECT-APT
FC/APC-FC/APC fib
FC/APC ) SR-ASM-8055 / / ©
Upgrade to other fibre interface: ACC-yy-
DIRECT-APT

Where yy = SMA, FC, FC/APC or FERRULE

Step 4C - X-Y Fibre Coupler (with slit assembly)

__e SMA-Ferrule SR-OPT-
r— Slit Slit cover SR-ASM-0072 (motorised Boxx
>P : grt P (manual, motorised, & wide-aperture slit) SR-ASM-0100 Ferrule SR-ASM-8069 | o Upgrade to other fibre
Input po wide-aperture) (manual slit)

: interface:
Ifllter vs{heel ACC-zz-SLIT-APT
(if applicable)

——e SMA-SMA fibre
SMA SR-ASM-8052

Upgrade to other fibre
—® interface:
ACC-zz-SLIT-APT

, FC SR-ASM-8056 —® FC-FCfibre
Notes:

e For connection to manual slits, please also order @27 mm slit cover plate SR-ASM-0100 Upgrade to other fibre
e For connection to motorized slits, please also order @27 mm slit cover plate SR-ASM-0072 —® interface:
e For connection to manual slits, please also order @32 mm slit cover plate SR-ASM-0106 (Marana sCMOS) ACC-zz-SLIT-APT

e For connection to motorized slits, please also order @32 mm slit cover plate SR-ASM-0107 (Marana sCMOS)
Where zz = SMA, FC or FERRULE, option not available

12



Step 5 - Selecting A Software Option

The Kymera 328i requires at least one of the following software options:

1 - Solis Spectroscopy A 32-bit and fully 64-bit enabled application for Windows (8, 8.1 and 10) offering rich functionality
for data acquisition and processing, as well as Andor cameras, spectrograph and motorized accessories simultaneous
control. AndorBasic provides macro language control of data acquisition, processing, display and export.

2 - Standalone Solis Spectroscopy GUI for standalone spectrograph operation.

3 - Kymera and Shamrock SDK A software development kit that allows you to control the Andor range of Kymera and
Shamrock spectrographs from your own application. Compatible as 32-bit and 64-bit libraries for Windows (8, 8.1 and 10).
Compatible with C/C++, C#, VB.NET and LabVIEW for Windows/Linux.

Solis Spectroscopy Dedicated spectroscopy acquisition softwore

o
010000

Cocl Time (03430

wwwwww
sssss

0 EN a0 i ES 1000 1200 1400

Set the wavelength of interest by dragging slider or
typing the desired value. For step-and-glue, select

wavelength range for extended bandpass and high
resolution acquisition.

Exposure time

Expozure

0.00000 = [

CD 0.01000 5 -~

Exposure Time  0.01000 Cycle Time  0.05561

Set the exposure time for the detector - quick access
for easy acquisition optimization.

Real Time Control
Side Input Sl B e 5 Output Flpper Mir | s ng 7 B shute B it i L
/' ﬂa
e B2
(60 Jm o | f o[58 Port 2 G Pt ‘MR = Thioughpt
Auto Focus Blaze: 300nm BNC mme Re alution
[ ] oo [
() (b) (c) (d) (e) (f) )

(o) Slit drive: Control the spectrograph slit width - drag
blades on icon or type in required slit width

(b) Adaptive focus: Used for automatic fine focus
optimization

(c) Turning mirror: Used to select the appropriate exit port
(d) Grating turret: Used for setting grating turret to a new
position and bringing desired grating in the optical path -
just click on the desired grating

(e) Shutter: Synchronization mode selection for shutter
operation

(f) Filter wheel: Used to select a particular filter on the filter
wheel - just click on the desired filter position

(9) TruRes™: Used for spectral resolution enhancement

- simply type in the setting that is best suited to the
resolution target.

13
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Product Dimensions ool IOk
] = o == fa%“
Dimensions in mm linches] = ; ] "SI
=5 3 —|[[ezTer=
[ I - = & =4
VIEW A
™ 20.6°
131.6 20.0
ATPACHMENT 10 SIDE EXIT [s.181] [0.787]
=] = %a g == =,
R 8
7Y ) NITROGEN PURGE
[O) 1/8" NPT PLUG
Q? [V
o i o’
= f [ N N D ‘E
gy ==X oL L p=2 = =
38.2
[1.503]
sLT BLAEESI?S}CAT\ON TURRET LID &iw i Fél_‘ N
o = — = 0
© —| 17.6
‘ N - gl ; E [0.694]
] =t
o ‘ 11
:: = L ° ° | o 202.6
g“é— — — [7.978]
] ‘_E' ‘_E' 308.6
106.6 z [12.151]
[4.198] 396.6
[15.615)
Shutter Specifications
. . 40 Hz - burst; 10 Hz -
Maximum repetition rate ]
sustained
Minimum open/close time 6 ms
i ) Minimum lifetime 1 Million cycles
Standard configuration shown with
manual slit on input, CCD flange on
straight output. Optical Property
Weight: 18 kg [ 39.7 lbsl approx Focal plane size (mm, W x H) 30x 14
Optical Axis ) )
Standard feet: Nominal optical axis height: 143.9 mm +/- 3.0 mm, Grating size (mm) 68x 68
increments of 6 mm with stackable spacer kit (SR-ASM-0098). Stray light *!¢
1 nm from laser 38x10%
c : 10 nm from laser 47 x10°
Connecting to the Kymera 328i 20 nm from laser 89x10°
Magnification 111

USB Control

Connector type: USB 'B' type
Wavelength Drive Performance
I12C Connector

For connection to camera/detector via I1°C connection Wavelength accuracy center *7 0.04 nm

(replaces USB cable connection to spectrograph).
Wavelength repeatability *&

Shutter Control Single grating 4 pm
Connector type: BNC Female, 50 Q Grating-to-grating 10 pm

Wavelength Side Accuracy

Wavelength side accuracy *° 0.2 nm

14



Our Cameras for Spectroscopy

Spectroscopy-based diagnostics in the fields of Material Science, Chemistry, Life Science or Fundamental
Physics & Optics rely on the capture and analysis of optical and chemical signatures with a high degree of

precision.

Andor's range of detectors offer a wide range of sensitivity, time-resolution and sensor formats to best suit
specific experimental conditions from UV to SWIR, nanosecond to hours time resolution, high photon flux to
single photon with super dynamic range and resolution.

High Sensitivity & Dynamic Range ns to ps Time-Resolution

v Long exposure v~ Nanosecond gating

v" High sensitivity UV-SWIR V" High sensitivity down to single photon
v Large pixel well depths v~ On-head DDG with ps accuracy

v High resolution matrix

) iStar CCD & sCMOS
iDus CCD & InGaAs | Newton CCD & EM

kHz Spectral Rates Extended Multi-fibre Spectroscopy

Ml
M
\l

"
2

v Ws to ms time-resolution v Large area sensors
V" High sensitivity down to single photon v" Ultrafast sCMOS and EMCCD options
v~ High resolution matrix v" High sensitivity down to single photon
Newton CCD & EMCCD | iXon EMCCD | iKon-M CCD | iXon EMCCD | ZL41 Wave sCMOS
ZL41 Wave sCMOS | Marana sCMOS | Marana sCMOS | iStar CCD & sCMOS

Learn more about our detector range here.



https://andor.oxinst.com/products/cameras-for-uv-to-nir-and-swir-spectroscopy

OXFORD

INSTRUMENTS

Order Today

Need more information? At Andor we are committed to finding the correct solution
for you. With a dedicated team of technical advisors, we are able to offer you one-
to-one guidance and technical support on all Andor products.

For a full listing of our local sales offices, please see:

Our regional headquarters are:

Europe Japan

Belfast, Northern Ireland Tokyo

Phone +44 (28) 9023 7126 Phone +81 (0) 4510 3528
Fax +44 (28) 9031 0792 Fax +81 (0) 4510 3518
North America China

Concord, MA, USA Beijing

Phone +1 (860) 290 9211 Phone +86 (10) 5884 7900
Fax +1 (860) 290 9566 Fax +86 (10) 5884 7901

Footnotes: Specifications are subject to change without notice Items shipped with your spectrograph:
1. Inthe case of a multiple grating turret order, please specify desired grating configuration for each turret. 1x 3 m USB 2.0 cable Type A to Type B
2. Shutter operation can be achieved directly through the 12C interface between cameras and spectrograph, or 1x Power supply (+24V, 5A) with 3 m mains cable
through a BNC-to-SMB cable when the spectrograph is operated through USB. 1x I2’C to I2C cable
Typical values quoted with 27.6 mm wide CCD, e.g. Newton DU940. 1x Andor user guides in electronic format
. Typical values quoted with 10 pm slit and 13.5 um pixel CCD, e.g. Newton DU940. Illustrates resolutions IxIndividual system perf_ormunce booklet
achievable with iris opening range (optional). 1_>< Solis softwqre_ or SDK in electronic format
. (if requested at time of order)
. Typical values quoted at 500 nm centre wavelength
X 1x hex key set (2 mm, 3 mm and 5 mm)
. Typical values quoted at 300 nm centre wavelength.
. Typicalvalues quoted at maximum efficiency wavelength or blaze wavelength unless otherwise stated. Regulatory Compliance
. Wavelength within the recommended operating spectral region. Compliant with the requirements of the EU EMC and
. Indicative values; the working range of these gratings is principally in the region where optical aberrations may LVD Directives, compliant with the international EMC
alter the system resolution performance quoted. and safety standards IEC 61326-1 and IEC 61010-1,
10.Useful signal is assumed to be imaged on the entire height of a 6.9 mm sensor (i.e. Newton DU940) and fully and Machinery Directive 2006/42/EC.
vertically binned. Minimum Computer Requirements:
11. Please refer to F/# matcher specification sheet for magnification considerations. e 3.0 GHz single core or 2.4 GHz multi core
12. Please refer to the local sales representative or website for further information on available options and processor
complimentary accessories. e 2GBRAM
13. Slit widths range from 10 pm to 2.5 mm. e 250 MB free hard disc to install softwore_ (at
W\ EreviiEe] ce SemeEE) least 1 GB recommended for data spooling)
USB 2.0 High Speed Host Controller capable of
sustained rate of 40 MB/s
Windows (8.1 and 10)

15. Recommended for use with fibre-optics and C-mount accessories.
16. Measured with a 633 nm laser and a 1200 I/mm grating for Full Vertical Binning (FVB) on a 6.9 mm high sensor,
and a 1 mm strip vertically centred on the optical axis.
17. Average measurements using > 30 calibration lines, covering the recommended grating angle operating range
with a 1200 |/mm grating.
18. The standard deviation of 20 measurements of a peak’s centre-of-mass position: - each measurement is taken
after switching back and forth between a given centre wavelength and a lower or higher centre wavelength o
(single grating) or between two gratings set at the same centre wavelength (grating-to-grating).
19. Side accuracy measured using a 27.6 mm wide sensor, reflecting the dispersion calibration and step-and-glue
accuracy. v MATLAB
20. Only Andor CCD platforms (e.g. Newton, iDus, iKon) can be controlled in conjunction with Kymera and Shamrock EPICS == m
spectrographs in EPICS software. pManager % il LabVle
Compatible
Windows is a registered trademark of Microsoft Corporation.
LabVIEW is a registered trademark of National Instruments.

EMS91062 FM40523

Operating and Storage Conditions Power Requirements
o Operating Temperature: stable ambient e 100 - 240 VAC 50 - 60 Hz

between 0°C to 30°C o Max. power consumption: 21 W (10 Hz h .
e Relative Humidity: < 70% (hon-condensing) shutter and grating turret operation) MATLAB is a registered trademark of The MathWorks Inc.
e Storage Temperature: -25°C to 50°C

SSKymera328iSS 1223 R1



http://andor.oxinst.com/contact

[SXEER ANDOR
Newton EMCCD

Market Leading Platform for Ultra-
Sensitive & Ultrafast Spectroscopy

Key Specifications Key Applications

< 1 e- readout noise v
Peak QE up to 95% v
TE cooling down to -100°C
Ultravac™ technology

16 um pixel size

1600 x 200 or 400 pixel matrix
Up to 1,515 spectra per second

N N N N

RRSERNERN

Raman

Fluorescence/Luminescence/
Photoluminescence

Absorption/Transmission/Reflection
Non-linear spectroscopy (SFG/SHG)
Single Molecule Spectroscopy

Chemical mapping

Available with
Anti-fringing
Back-Illuminated

Technology

andor.oxinst.com



Introducing Newton EMCCD

Market Leading Platform for Ultra-Sensitive and
Ultrafast Spectroscopy

EM technology enables charge from each pixel to be multiplied on the sensor before

I

I
A

readout, providing single photon sensitivity. The Newton EM platform combines a 1600
x 200 (or 1600 x 400) array of 16 um pixels, thermoelectric cooling down to -100°C

for negligible dark current, 3 MHz readout and USB 2.0 plug-and-play connectivity

to provide unrivalled performance for spectroscopic applications. The dual output
amplifiers allow software selection between either a conventional CCD or Electron
Multiplying outputs to suit a broad range of photon regime conditions. This makes the
Newton EMCCD the ideal choice for ultrafast chemical mapping applications e.g. SERS,

TERS or luminescence mapping.

Features & Benefits

EM sensor technology

Fringe suppression technology as
standard (970-BVF only)

Multi-Megahertz Readout

Crop Mode

TE cooling to -100°C

UltravVac™

16 x 16 um pixel size

Dual output amplifiers

USB 2.0 connection

Solis software for Spectroscopy

Software Development Kit (SDK)

< 1 e-read noise

Fringing minimized for NIR applications

High repetition rates achievable with low noise electronics

Up to 1,515 spectra per second rates

Negligible dark current without the inconvenience of LN,

Critical for sustained vacuum integrity and to maintain unequalled cooling and QE
performance, year after year

Optimized pixel size for high resolution spectroscopy

Software-selectable between conventional CCD output (low light) or an Electron Multiplying
output (ultra low light)

Ideal for laptop operation
Seamless operation alongside USB-based Shamrock spectrograph family

Comprehensive, user-friendly interface for simultaneous detector & spectrograph control

Ease of control integration into complex setups: Matlab, Labview, Visual Basic or C/C++




Key Specifications **

Model number DU970P DU971P

Sensor options e BVF: Back Illuminated CCD, Vis-optimized and e BV:Back Illuminated CCD, Vis-optimized
anti-fringing o FI: Front Illuminated CCD
e Fl: Front Illuminated CCD e UVB: Back Illuminated CCD with UV coating
o UV: Front Illuminated CCD with UV coating
e UVB: Back Illuminated CCD with UV coating

Active pixels *? 1600 x 200 1600 x 400
Pixel size 16 x 16 pm
Image area 25.6 x 3.2 mm with 100% fill factor 25.6 x 6.4 mm with 100% fill factor

Minimum temperatures *3
Air cooled -80°C
Coolant recirculator

- o
Coolant chiller, coolant @ 10°C, 0.75/ 95°C
min -100°C
Max spectra per second * 649 (Full Vertical Bin), 396 (Full Vertical Bin),
1,515 (Crop Mode - 20 rows) 1,515 (Crop Mode - 20 rows)
System window type BV, BVF, FI, UV, UVB sensors: UV-grade fused silica, ‘Broadband VUV-NIR', unwedged

(Various AR coatings & MgF, options available)

Blemish specifications Grade 1 sensor from supplier. Camera blemishes as defined by Andor Grade A

Advanced Specifications **

Dark current, e/pixel/sec @ max

cooling 0.00007
Fl, UV
BV, UVB 0.00020
BVF 0.00010
Output node well depth
Conventional mode 300,000 e~
Electron Multiplying mode 1.300.000 e-
Register well depth
Conventional mode 400,000 e
Electron Multiplying mode 800,000 e
Active area pixel well depth 200,000 e *°
Read noise (e7) *© 50 kHz 1 MHz 3 MHz
Conventional mode: Typ (Max) - EM off 2.8(5) 6.7 (9) 8.5 (12)
Electron Multiplying mode: Typ (Max) -
EM off 8(15) 25(35) 38 (50)
Electron Multiplying mode: Typ (Max) - <1 <1 <1
EMon

Sensitivity (e~/count)

Conventional mode Adjustable from 0.8 - 3
Electron Multiplying mode Adjustable from 5 - 20
Electron Multiplier gain 1 - 1,000 times (software controlled)
Linearity *© Better than 99%
Digitization 16 bit
Vertical clock speed *& 4.9,9.8, 19, 38, 57 (software selectable)


https://andor.oxinst.com/learning/view/article/ccd-blemishes-and-non-uniformities

BV BVF UVvB

Absorption/Transmittance/Reflection

Fluorescence & Luminescence ° ° © © °
Raman Spectroscopy (244 - 488 hm) © © © °
Raman Spectroscopy (514, 532 nm) O O ©
Raman Spectroscopy (633 nm) © ° ©
Photon Counting . . ©
Single Molecule Spectroscopy ° ° © ©

o =Suitable @ =Optimum

Have you found what you are looking for?

Need to work further into the NIR? The iDus InGaAs series, with up to 1024 pixel linear array with transmission to 2.2 um.

Need high sensitivity in the NIR and/or higher dynamic range? The Newton CCD platform provide back-illuminated deep-
depletion and 26 um pixel options

Need a customized version? Please contact us to discuss our Customer Special Request options.

The Newton series combines seamlessly with Andor's research grade Kymera and Shamrock Czerny-Turner spectrographs.



https://andor.oxinst.com/products/cameras-for-uv-to-nir-and-swir-spectroscopy
https://andor.oxinst.com/assets/uploads/products/andor/documents/andor-newton-ccd-specifications.pdf
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Creating the Optimum Product for you

Step 1. Choose the sensor array size Step 2. Choose the sensor type option
I
1600 x 200 array 970 Back Illuminated CCD, Vis-optimized BV
Arroy Size 1600 x 400 array 971 E . 5 Back Illur.nin.otgd CCD, Vis-optimized and BVE
E anti-fringing (970 model only)
EMCCD )
Front Illuminated CCD FI
Sensor Front lluminated CCD with UV coating uv
Type (970 model only)

Back Illuminated CCD with UV coating UVB

Step 3. Select an alternative camera window (optional)

The standard window has been selected to satisfy most applications. However, other options are available. The alternative
camera window code must be specified at time of ordering.

To view and select other window options please refer to the Camera Windows Selector Tool. Further detailed information
Camera on windows can be found in the technical note - How to Select a Window for your Camera.

Window

Step 4. Select the required accessories and adapters
Order Code

Coolant re-circulator for enhanced cooling performance XW-RECR
Oasis 160 Ultra Compact Chiller Unit (tubing to be ordered separately) ACC-XW-CHIL-160
6 mm tubing options for ACC-XW-CHIL-160 ACC-6MM-TUBING-2X2.5/
(2x2.5 m or 2x5 m lengths) ACC-6MM-TUBING-2X5M
C-mount lens adaptor ACC-LM-C
Accessories & F-mount lens adaptor ACC-LM-NIKON-F
Adapters Nikon F-mount lens adaptor with shutter LMS-NIKON-F-NS25B
Shutter Driver for NS25B Bistable Shutter (not needed for Kymera/Shamrock spectrographs) ACC-SD-VED24
Bistable Shutter, Standalone (not needed for Kymera/Shamrock spectrographs) ACC-SHT-NS25B

Spectrograph Compatibility

The Newton series is fully compatible with Andor's Kymera and Shamrock spectrographs (163 - 750 nm focal lengths).
Spectrograph mounting flanges and software control are available for a wide variety of 3 party spectrographs including,
McPherson, JY/Horiba, PlI/Acton, Chromex/Bruker, Oriel/Newport, Photon Design, Dongwoo, Bentham, Solar Tl and others.

Step 5. Select the required software

The Newton EMCCD requires at least one of the following software options:

Solis for Spectroscopy A 32-bit and fully 64-bit enabled application for Windows (8.1 and 10) offering rich functionality

for data acquisition and processing. AndorBasic provides macro language control of data acquisition, processing, display
and export. Control of Andor Kymera and Shamrock spectrographs and a very wide range of 3 party spectrographs is also
available, see list in step 4 above.

Andor SDK A software development kit that allows you to control the Andor range of cameras from your own application.
Available as 32/ 64-bit libraries for Windows (8.1 and 10) and Linux. Compatible with C/C++, C#, Delphi, VB.NET, LabVIEW,
Software  \ia7i AB and Python.



https://andor.oxinst.com/camera-window-selector
https://andor.oxinst.com/learning/view/article/camera-windows

Product Drawings =1

Dimensions in mm linches]

Third-angle projection
Water connectors 200.3 [7.89]
2 off 6.0mm internal
diameter soft PVC hose 50.0 [1.97]

47.0[1.85]

4 off @4.0 [0.16]
faceplate mounting holes ﬂewﬁfoﬂ

0'ring @54.4 [2.14] internal D — ||

118.9 [4.68]

94.0 [3.70]
52.0 [2.05]

Focal Plane —_———
of Detector

45.4[1.78]

90.0 [3.54] 10.0 [0.39]
101.2 [3.99]

19.4 [0.76]

25.4[1.00] 25.4[1.00]

m = position of pixel 1,1 & & -

3 off 1/4-20 UNC
x 125 [0.50] deep

22.0[0.87)

Weight: 2.7 kg [5 lb 15 oz]

Connecting to the Newton

Camera Control
Connector type: USB 2.0

 E—

Mounting hole locations

TTL / Logic
Connector type: SMB, provided with SMB - BNC cable
1 = Fire (Output), 2 = External Trigger (Input), 3 = Shutter (Output)

I12C connector
Compatible with Fischer SC102A054-130 riresmlaT_ -
1 = Shutter (‘|"|'|_)v 2=12C ClOCk, 3-2C Data, 4 = +5 VDC' 5 = Ground External Trigger S|

Shutter SMB:

Minimum cable clearance required at rear of camera: 100 mm .

Rear connector panel
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Order Today

At Andor we are committed to finding the correct solution for you. With a
dedicated team of technical advisors, we are able to offer you one-to-one

guidance and technical support on all Andor products.

For a full listing of our local sales offices, please see: Felalels]der ki felolanlLolo)gile e

Our regional headquarters are:

Europe Japan

Belfast, Northern Ireland Tokyo -
Phone +44 (28) 9023 7126 Phone +81 (3) 6732 8968 o -~
Fax +44 (28) 9031 0792 Fax +81 (3) 6732 8939 =
North America China

Concord, MA, USA Beijing

Phone +1 (860) 290 9211 Phone +86 (10) 5884 7900

Fax +1 (860) 290 9566 Fax +86 (10) 5884 7901

Iltems shipped with your camera: Footnotes: Specifications are subject to change without notice

1x 2 m BNC - SMB connection cable 1. Figures are typical unless otherwise stated.

Ix3m USB 2.0 cable Type Ato Type B 2. Edge pixels may exhibit a partial response.

1x Set of hex keys (7/64", 3/32" & 3 mm)

1x Power supply with mains cable

1x User manuals in electronic format

1x Individual system performance booklet

3. Cooling is provided by the use of an external mains driven power supply. Minimum temperatures listed
are typical values with ambient temperature of 20°C. Systems are specified in terms of minimum dark
current achievable rather than absolute temperature.

1x Copy of Solis software or SDK (if ordered) 4. Based on horizontal pixel readout rate of 3 MHz and a vertical shift speed (in conventional mode) of 4.9
us. Achievable spectral rates will vary with selected trigger mode.
Minimum Cqmputer Requirements_: 5. Shown for EM mode. For Conventional mode the measurable well depth value will be lower, as a result
e 3.0 GHz single core or 2.4 GHz multi core of the combination of higher sensitivity values and A/D 16 bits digitization.
processor 6. Readout noise is for the entire system. It is a combination of CCD readout noise and A/D noise.
e 2GBRAM ) . Measurement is for Single Pixel readout with the CCD at a temperature of -80°C and minimum exposure
e 100 MB free hard disc to install software time under dark conditions. Noise values will change with readout mode.
(at least 1 GB recommended for data . - .
spooling) 7. Llneorltly is mgosured from a plot of counts vs exposure time under constant photon flux up to the
e USB 2.0 High Speed Host Controller saturation point of the sySS
capable of sustained rate of 40 MB/s 8. Vertical speeds are software selectable. All sensors are designed to give optimum Charge Transfer
e Windows (8.1 and 10) or Linux Efficiency (CTE) at 9.7 ps vertical pixel shift, some decrease in CTE may be observed at faster shift
speeds.
Operating & Storage Conditions 9. The graph shows typical dark current level as a function of temperature. The dark current measurement

e Operating Temperature: 0°C to 30°C ambient is averaged over the CCD area excluding any regions of blemishes.
® Relative Humidity: <70% (non-condensing) 10 quantum efficiency of the sensor as supplied by the sensor manufacturer.

o Storage Temperature: -25°C to 50°C
9 P 11. The chart shows the maximum possible readout rates available when using Multi-track mode, each
track being defined as 20 rows. Crop mode is a specific single-track readout method optimized for rapid

Power Requirements kinetic-type acquisition.

e 100 -240VAC, 50 - 60 Hz

Windows is a registered trademark of Microsoft Corporation.
Labview is a registered trademark of National Instruments.
Matlab is a registered trademark of The MathWorks Inc.
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https://andor.oxinst.com/contact/
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1IXon Life

EMCCD Performance..Superb Value

High Sensitivity: Up to 95% QE Fluorescence microscopy
Fast Speeds: Up to 56 fps Single molecule detection

TE cooling to -80°C Virology studies

NEW SRRF-Stream+ Super-resolution

Stunning price/performance Live cell microscopy
UltraVac™ vacuum technology Luminescence

FPGA Timestamp: 10 ns accuracy Dynamic biological processes

NOW WITH

TECHNOLOGY

andor.com




1IXon Life

EMCCD ultrasensitivity..breakthrough pricel!

Andor's latest iXon Life EMCCD (Electron Multiplying CCD) platform is
available exclusively for fluorescence microscopy applications and is
engineered to deliver single photon sensitivity with absolutely unparalleled
price/performance.

Available in 1024 x 1024 and 512 x 512 sensor formats, each back-
illuminated, to deliver the highest and broadest QE of any microscopy camera,
NOW WITH and deep cooled down to -80°C for minimal darkcurrent, iXon Life represents
a way to access, quite simply, the ultimate detector technology for single
molecule biophysics and low-light live cell microscopy, in a distinctly budget
friendly format.

TECHNOLOGY

Available with NEW SRRF-Stream+ technology, converting most modern conventional microscopes into a real
time super-resolution microscope, for imaging live and fixed cells at low excitation intensities with standard
fluorophores and dyes e.g. GFP and AlexFluor series. Find out about the benefits of the latest improved version
in the SRRFE-Stream+ technical note.

EMCCD Technology Perfected

Andor are the market leaders in EMCCD technology, innovating and perfecting this stimulating technology
space for almost 20 years, with well beyond 10,000 EMCCD cameras used in countless publications.

Andor's superb reputation for performance and quality has been brought to bear in this latest generation
platform in an amazing value format that has been designed exclusively for fluorescence microscopy
customers, yet without compromising on the key performance attributes that are critical for this challenging
area of research.

Specification 888 897

Active pixels (H x V) 1024 x 1024 512x512
Pixel Size (H x V. um) 13x13 16x16
Active Area P|>§eL Well 80.000 180.000
Depth (&)
Max Readout Rate (MHZz) 30 17

Relative sensor size of the iXon Life models:

Image Area Diagonal

(W x H, mm) (mm)
888 1833x 188 18.8
897 82x82 116



https://andor.oxinst.com/learning/view/article/srrf-stream-super-resolution-microscopy-fast-reliable-live-cell-compatible

Features & Benefits
| Featwelewem

Single Photon Sensitive & > 95% QE

NEW ‘SRRF-Stream+' (optional)

Overclocked readout speeds

Crop Mode

TE cooling to -80°C

Superior Baseline Clamp and EM Stability

RealGain™

OptAcquire

Count Convert

EMCAL™
Minimal Clock-Induced Charge

UltraVac™

Spurious Noise Filter

iCam

FPGA Timestamp

Optimal SNR in light starved applications such as single molecule detection
and quantum physics.

Real time, cell super-resolution functionality. Living and fixed cells, works on
most modern fluorescence microscopes. Now updated to deliver even better
super-resolution down to 50nm.

Follow highly dynamic intracellular processes.

Continuous imaging with fastest possible frame rate from centrally
positioned ROIs. Highly enabling for live cell super-resolution and much more
(e.g. 251 fps with 256 x 256 ROI).

Elimination of dark current noise contributions.
Essential for quantitative accuracy of dynamic measurements.

Absolute EMCCD gain selectable directly from a linear and quantitative
scale.

Optimize the highly flexible iXon for different application requirements at the
click of a button. Makes using EMCCD easy.

Quantify your data in electrons or incident photons capture and view data in
electrons or incident photons. Applied either in real-time or post-processing,
Count Convert does this important conversion for you.

Patented user-initiated self-recalibration of EM gain. Maintains stability year
after year.

Unique pixel clocking parameters, yields minimized spurious noise floor.

Critical for sustained vacuum integrity and maintains unequalled cooling and
QE performance, year after year. Seven year vacuum warranty:.

Intelligent algorithms to filter clock induced charge events from the
background. Real-time or post-processing.

Exposure time fast switching provides market leading acquisition efficiency.

Hardware generated timestamp with 10 ns accuracy.

What difference can the iXon Life EMCCD make?

The new iXon Life delivers on the key attributes of ultra-sensitivity that thousands of Andor iXon EMCCD
customers have been benefiting from for many years:

v" Single Molecule Detection - Single molecule experiments present us with the considerable challenge of
imaging within the limited photon budget of dynamic, individual fluorescent molecules, while also avoiding
photobleaching. Andor iXon EMCCDs remain the definitive detector for the most demanding low light
applications, capable of working at light levels below that of any sCMOS detector.

v~ Reduced phototoxicity - iXon Life facilitates use of lowest possible excitation power while maintaining
superb signal to noise ratio, minimizing phototoxic effects. No other camera is this good at preserving your cell's
physiological behaviour over extended periods of measurement.

v Lowest dye concentrations - There is an ongoing drive in fluorescence microscopy to push to lower and
lower fluorophore concentrations in order not to perturb the physiology of the living cells being studied. iXon
Life's superior sensitivity facilitates use of unprecedentedly low label concentrations, thus minimizing the

‘observer effect’




Application Focus

Single Molecule Detection

For many years, Andor's iXon EMCCDs have been the gold standard
detectors of the biophysics laboratory and virology laboratories. To this
day they remain the dominant detector type, operating in a low light
regime that has been shown to be less suitedto even back-illuminated
sCMOS cameras, especially under the critically demanding conditions of
minimized fluorophore photobleaching.

The accelerated readout rates of the iXon Life, especially combined with
‘Optically Centred Crop Mode', means that dynamic single molecule

processes can be better characterised. The 13 um pixel of the 888 model Single molecule imaging mRNA (red),
provides superb single molecule resolving capability at the diffraction limit, during translation, and proteins, FLAG-
while preserving optical photon collection efficiency. KDM5B {green) and HA-KDMSB (blue).

Courtesy of Timothy J. Stasevich, IGAF,
Colorado State University.

Virology Studies

Fluorescence imaging techniques such as STORM, TIRF and SIM,
alongside improved labelling strategies are helping greatly in our
understanding of viruses and the intricate relationships with the host cell.
iXon EMCCD cameras have a proven history as the detectors of choice for
the most challenging . Andor's latest iXon
Life EMCCD cameras are perfectly suited to capturing the inherently weak
signals found in these experiments and provide higher speeds and wider
fields of view than previous generations of EMCCD cameras.

Ch. 1 (green) is the cellular replication Image on the right of MuPyV infected cells treated with HU (Hydroxyurea)
protein A (RPA32) Ch. 2 (white) is VDNA used to investigate organization within virus replication centres (VRC).
labeled by FISH. Ch. 3 (red) is the viral C57BL/6 mouse embryonic fibroblasts (MEFs) cells were treated with HU

LT protein. Image courtesy of Douglas

Peters. Garcea Lab then allowed to recover for 4hrs prior to fixation.

Super-resolution

Take a look at many super-resolution systems PALM __ PAINT dSTORM Overlay
rpoC-pamCh1 Nile Red - membrane AF647 - DNA

rpoC - membrane - DNA

from dSTORM, PALM, STED, DNA Paint to
3D-SIM, and more often than not you will find
an iXon EMCCD camera! This comes as no
surprise as these high-end imaging systems
need the most sensitive detector available. The
new iXon Life EMCCD also provides an option
for the growing number of self-build super-
resolution systems.

S . E.coli cells. Scale baris 1 pm. Courtesy of Christoph Spahn, Ulrike Endesfelder
flexibility and ?XtrOCt t_he hlgheSt_ speeds from & Mike Heilemann, Institute of Physical and Theoretical Chemistry, Goethe-
the format. This combines to deliver a superior  University Frankfurt.

solution to that of back-illuminated sCMOS
when the highest sensitivity is required.


https://andor.oxinst.com/imaging-solutions-for-virology

Physiology / lon Imaging & Cell Motility

Capturing fast and dynamic events such as calcium sparks and waves

is difficult from an imaging perspective. Having a fast detector is simply
not enough in practice since the photon levels are highly restricted during
these short exposures. sSCMOS cameras, though capable of faster frame
rates, may require longer exposures and this ultimately imposes the limit
on their true frame rates. With iXon Life, using EM gain allows operation at
the lowest signal levels present in very short exposures. For this reason, the
sensitivity of EMCCD and superb custom ROI speeds combine to make the
iXon Life 888 and 897 the best possible detectors for many experiments.
For when signal levels are higher we recommend Zyla and Sona sCMOS

1310055

cameras as we can exploit the larger fields of view. requiring high temporal  nitiation, propagation and termination of
resolution. The same advantages play equally well to imaging of motile a Ca* wave visualized with FURA-2 dye.
cells Courtesy of Mark Hollywoood, Dundalk

Institute of Technology.

Spinning Disk Confocal

The iXon Life 888 is the ideal detector to drive superlative performance
from confocal spinning disk technology. Whilst affording superb confocality
and low rates of phototoxicity, spinning disk experiments are inherently
photon starved, by virtue of the photon rejection that results from optical
sectioning. The superior sensitivity of the iXon Life detector brings these
low light images to life!

Often, confocal systems such as the

are equipped with a second . This allows for
maximum flexibility of EMCCD sensitivity when required, and when higher
light levels are present, the sSCMOS camera can provide a wider field of
view and higher imaging speeds.

Adult zebrafish retina: cone
photoreceptors (pink) and two
subpopulations of bipolar cells (red
and green). Courtesy of Tim McGinn,
University of Idaho.

Luminescence

Not all studies require high speed imaging. Luminescence based studies require extended exposures of many
minutes and even longer. Luciferase reporter systems may have photon levels as low as 0.05 photons per um?2
of the sensor and due to extended exposures required, experiments are limited by dark current.

Andor CCD and EMCCD cameras feature the deepest possible cooling- possible using exclusive permanent
vacuum technology. These deep-cooled CCD detectors have the lowest dark current - 100 to 1000 fold lower
than sCMOS cameras. Broad QE response, superior thermal stability and quantitative accuracy combine to
ensure the most accurate results over these extended exposures.

For general luminescence studies the iKon CCD series is highly suitable. For the weakest signals e.g. for
investigating single cells or plant growth promoting bacteria within rhizomes, the iXon EMCCD cameras are
recommended.


https://andor.oxinst.com/products/dragonfly?gclid=EAIaIQobChMItJL2v4qW7AIVC-ztCh1rEwCjEAAYASAAEgI5IvD_BwE
https://andor.oxinst.com/products/dragonfly?gclid=EAIaIQobChMItJL2v4qW7AIVC-ztCh1rEwCjEAAYASAAEgI5IvD_BwE
https://andor.oxinst.com/products/fast-and-sensitive-scmos-cameras?gclid=EAIaIQobChMIgNWkx6Xc6gIVTO7tCh3ShwZnEAAYAiAAEgKa9_D_BwE
https://andor.oxinst.com/learning/view/article/single-cell,-extremely-low-light-bioluminescence-imaging

SRRF-STREAM+

Super-resolution techniques such as STORM, PALM and STED have broken ~TSRRF-Stream
the diffraction barrier and enable the structures and inner workings of cells to LGS Ry - Oy
be seen in greater detail than ever before. However, many of these techniques ' >

require specialized fluorophores, high illumination intensities or complex and

a burst of image frames of short exposure, with the SRRF algorithm building
up each superresolved image based on radial fluctuations of the fluorophores
over time (Gustafsson et al, 2016). Thus, SRRF offers a highly effective

software-based approach that is applicable to many cell biology studies

Right: Comparative TIRF image compared to TIRF with SRRF-Stream super-resolution. Live-
imaging of Jurkat T cells. Courtesy of Ricardo Henriques, MCR LMB, University College London.

Making Real-Time Live Super-resolution possible with SRRF-Stream

Exclusive to compatible Andor cameras, SRRF-Stream leverages GPU optimization to greatly increase processing of the
SRRF algorithm. This makes it possible to perform super-resolution microscopy on conventional modern fluorescence
microscopes in real-time!

Real Time - enhanced workflow, avoids post-processing. View in ‘Live Mode'

Low Excitation Intensities - prolonged live cell observations & accurate physiology.
Conventional Fluorophores- simple labelling, no photo-switching required.

Live Cell Dynamics - full FOV super-res images every 1-2 secs. > 10 fps using ROI.
Cost-Effective - convert conventional fluorescence microscopes to super-resolution
microscopes.

NN NN

Right: Microtubule structure in fluorescently labelled BPAE cells (Fluocells, revealed in high
resolution with SRRF-Stream.

NEW SRRF-Stream+

The latest version, “SRRF-Stream+" has been updated to improve image quality SRRF-Stream SRRE-Stream+
further. By updating and optimizing GPU processing efficiency it has been possible
to increase the number of axis of radiality used in processing intensity gradients
from 6 to 24, without impacting speed. This has the effect of eliminating any .
artefacts due to limited axes that could be observed in the original SRRF-Stream

for some data sets. With SRRF-Stream+ image quality is therefore enhanced, while
all the other benefits of SRRF-Stream have been maintained. Refer to the SRRE
Stream+ technical note to find out more. SRRF-Stream+ uses 24 axis during intensity

mapping allowing for a more accurate
processing of radiality information.

What do | need to run SRRF-Stream+?

SRRF-Stream+ runs exclusively on Andor SRRF-Stream compatible iXon Life and Ultra cameras The following is required for
SRRF-Stream+ enabled super-resolution:

v SRRF-Stream compatible Andor camera

4 SRRF-Stream license (one per camera)

v PC with GPU (Nvidia CUDA enabled)

v Software: MicroManager, Fusion or via Andor SDK

To find out more about how to run SRRF-Stream, refer to the SRRE-Stream technical note

Users of the original SRRF-Stream can also avail of this enhanced performance. A SRRF-Stream+ updater utility is
available from your local Andor product support team as a fast and hassle-free way to upgrade.

e
6



https://www.nature.com/articles/ncomms12471
https://andor.oxinst.com/assets/uploads/documents/srrf-stream-technical-note.pdf
https://andor.oxinst.com/assets/uploads/documents/srrf-stream-technical-note.pdf
https://andor.oxinst.com/assets/uploads/documents/srrf-stream-technical-note.pdf

EMCCD or Back-illuminated sCMOS?

Since the first sSCMOS cameras were introduced by Andor,
many have made comparisons with Electron Multiplying
(EMCCD) cameras to determine their suitability for different
applications. The arrival of back-illuminated sCMOS
cameras has seen renewed interest in comparisons of
relative performance against EMCCD. With many tests
being done, we can now get a clearer picture of how the
latest models of the different technologies compare.

For general fluorescence microscopy, when light is not in
the order of single figure photons per pixel, the strengths of
sCMOS such as low noise, speed and large fields of view

Upgrading an older EMCCD Camera

make sCMOS ideally suited. However, for applications such as
single molecule studies, or when techniques such as confocal,
TIRF or other techniques that aim to optically section light

are used, light is inherently limited. Therefore, in these more
challenging imaging conditions EMCCD are the preferred
solution. Electron multiplication that happens before readout
of EMCCD cameras boosts the signal many fold above the
noise floor and thus allows EMCCD cameras to operate at
light levels below that of even the latest back-illuminated
sCMOS models. Not only does this mean shorter exposures, or
lower illumination is possible- it means detecting a signal in
the first instance.

Imaging into the UV or Infrared

Upgrading to the latest EMCCD camera like the iXon Life
888 will bring higher speeds and wider fields of view. They
will also have comparable, or superior sensitivity. If you only
use lower gain settings and have higher level signals then
you may be able to use a back-illuminated sCMOS camera
such as the Sona 4.2B-11 to allow even faster speeds over
wider fields of view.

Working Magnifications

Imaging at lower magnifications requires a smaller effective
pixel size to ensure that the resolution of the optical system
is maintained. sCMOS cameras like the Sona 4.2B-6 have
smaller pixels compared to EMCCD cameras making them
perfectly suited to 40x and 60x. With large 13 or 16 um
pixels, iXon Life EMCCD cameras prioritize photon collection
and imaging at higher magnifications e.g. 100x. Note that
additional magnification can be added to reduce effective
size to improve sampling.

Single molecule studies

Log 1 ( Signal to Noise Ratio)

1 10

Some studies call for optimum sensitivity within the UV or NIR
regions. iXon Ultra EMCCD models provide extended response

into these regions.

Upgrading sCMOS or Interline CCD Cameras

Upgrading an older sCMOS or interline CCD camera to the
latest back-illuminated sCMOS cameras with deep cooled
vacuum technology such as the Sona 4.2B-6 eliminating hot
pixels.

Sona 4.2B-6: familiar 4.2 Megapixel sensor format making an
convenient way to access improved sensitivity provided by
95% QE and deeper cooling.

Sona 4.2B-11: Improved sensitivity and at 32 mm, the widest
available field of view.

Still not sure which to choose? Andor have the most sensitive
EMCCD and back-illuminated sCMOS cameras available.
Contact your local Andor representative to arrange a demo of
the best of each of these technologies.

O
imaging Regimes  [CGRTOEaIMIIOSEoRVA

Fluorescence microscop

—iXon Ultra 888
- =Sona 4.2B-11

100 1000

Log,.(Photons per 13 um’ area)




Technical Specifications

System Specifications«

Sensor BV: Back Illuminated, standard AR coated
Active pixels 1024 x 1024 512x512
Pixel size 13x13 pm 16 x 16 pm
Image area 13.3 x 13.3 mm with 100% fill factor 8.2 x 8.2 mm with 100% fill factor
Pixel Readout Rate 30 MHz** 10 MHz 17 MHz 10 MHz
Minimum temperature, air cooled, ambient 20°C -55°C -70°C -70°C -70°C
Chiller liquid cooling, coolant @ 10°C, >0.75l/min -65°C -80°C -80°C -80°C
Thermostatic Precision +0.01°C
Triggering Internal, External, External Start, External Exposure, Software Trigger
System window type UV-grade fused silica, Broadband Visible-Near Infrared, 0.5 degree wedge
Blemish specification Grade 1 sensor from supplier. Camera blemishes as defined by Andor Grade A
Digitization 16-bit (at all speeds)
PC Interface USB 3.0°° USB 2.0
Lens Mount C-mount

Advanced Performance Specifications

iXon Life 888 iXon Life 897

Dark current and background events™*®

Dark current (e7/pixel/sec) @ -80°C 000025 0.0007

Spurious background (events/pix) @ 1000x gain / -80°C 0.005 0.0018
Active area pixel well depth 80,000 e 180,000 e
Gain register pixel well depth'6 730,000 e 800, 000 e
Pixel readout rates 30, 10 MHz 17,10 MHz

Read noise (€)°*” <1 <1
Linear absolute Electron Multiplier gain 1 - 1000 times via RealGain™ (calibration stable at all cooling temperatures)
Linearity*® Better than 99.9%
Vertical clock speed 0.6 to 4.33 ps (user selectable) 0.3 to 3.3 ps (user selectable)
Timestamp accuracy 10 ns
NEW SRRF-Stream mode Optional



https://andor.oxinst.com/learning/view/article/ccd-blemishes-and-non-uniformities

Array size

1024x1024 | 512x512 | 256x256 | 128x128 1024 x 100 1024x32 | 1024x1 |
1x1 26 50 95 171 220 498 1163

2x2 50 94 170 285 368 699 =
4x4 92 167 281 426 552 870 -

Crop Mode (Optically Centred frame rates in brackets) "~

| 128x128 | 64x64 | 1024x100 | 1024x32 | 1024x1__
93(78) 190(251) 670(697) 2053 (1319) 259 778 9690
170(143) 350 (426) 1150(1019) 3123(1646) 492 1416 =
291 (245) 601 (653) 1772 (1504) 4109 (1857) 887 2370 =

iXon Life 897 - Frame Rates
(Standard Mode)"”

| Binning  |_s12x512 | 256x256 | 128x128 | _64x64 | 512x100 | s12x32 | s12x1
56 110 212 397 277 704 2,857
m 109 210 394 699 503 1,136 -

4x4 206 385 680 1,099 840 1613 -

Crop Mode - (Optically Centred frame rates in brackets) -

Array size

| Binning | _256x256 | 128x128 | 64xos s2x32 | s12x100 | s12x32 | 512x1 |
111(174) 595 (569) 1433(1.492)  3532(3024) 296 857 11,074

215(329) 1,085(1,014) 2,433 (2,329) 5,325 (4,054) 570 1,589 -
402 (594) 1,802 (1,662) 3,577 (3,237) 6,579 (5,252) 1,050 2,682 -
. ell . .
Quantum Efficiency (QE) Curve QE vs. Fluorophore Emissions
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Creating The Optimum Product for You

Step 1. Choose the camera type option
B

iXon Life 888: Back-illuminated 1024 x 1024 EMCCD, BV - standard AR coated, max. 30 MHz, with USB 3.0 iXon-L-888
EMCCD
Camera iXon Life 897: Back-illuminated 512 x 512 EMCCD, BV - standard AR coated, max. 17 MHz, with USB 2.0 iXon-L-897
Type NOTE: If SRRF-Stream real time super-resolution functionality is required with your iXon Life, please order as an

‘accessory' in step 2 below.

Step 2. Select the required accessories
Order Code

SRRF-Stream real time super-resolution functionality, compatible with iXon Ultra and iXon Life EMCCD
platforms. Camera must be connected to acquisition PC workstation containing an NVidia GPU card SRRF-STREAM-IXON
(compute capability v3.0, or above, and 4GB or greater on-board GPU RAM)

SRRF-Stream Dell Workstation (English), pre-installed with a recommended and tested GPU card,

alongside SRRF-Stream enabled MicroManager and Andor SDK2 with SRRF-Stream WKST-SRRF-9ZY

Monitor (optional) - Dell UltraSharp U3417W - 34.14" Curved LED FUS-MNTR-34W
Dell UltraSharp UP3017 - 30" with PremierColor FUS-MNTR-30
Accessories OptoMask accessory, used to mask unwoqted sensor area durilng Crop lMode acquisition (refer to OPTMSK-L/OPTMSK-
OptoMask Specification Sheet for further information). OC-L/ OPTMSK-OC-S
Re-circulator for enhanced cooling performance and/or vibration sensitive measurements XW-RECR

Oasis 160 Ultra compact chiller unit (tubing to be ordered separately) and/or vibration sensitive ACC-XW-CHIL-160

measurements
ACC-6MM-TUBING-
6 mm tubing options for ACC-XW-CHIL-160 (2x2.5 m or 2x5m lengths) 2X2.5/ACC-6MM-
TUBING-2X5M
15 m Active USB 3.0 connector cable (power supply not required) Icron for iXon Life 888 ACC-ASE-06887
Adjustable feet for secure mounting to microscope side ports TR-IXON-MNT-110

Step 3. Select the required software

The iXon Life series requires one of the following software options:

Solis Imaging A 32-bit and fully 64-bit enabled application for Windows (8, 8.1 and 10) offering rich functionality for data
acquisition and processing. AndorBasic provides macro language control of data acquisition, processing, display and export.

Andor SDK A software development kit that allows you to control the Andor range of cameras from your own application.
Available as 32 and 64-bit libraries for Windows (8, 8.1 and 10), compatible with C/C++, C#, Delphi, VB.NET, LabVIEW and

/‘ Matlab. Linux SDK compatible with C/C++,
@ Andor iQ A comprehensive multi-dimensional imaging software package. Offers tight synchronization of EMCCD with a
'/ comprehensive range of microscopy hardware, along with comprehensive rendering and analysis functionality. Modular

architecture for best price/performance package on the market.

Software Third party software compatibility
Drivers are available so that the iXon range can be operated through a large variety of third party imaging packages.
See Andor website for detail
For SRRF-Stream

The iXon must be operated either through MicroManager (Open Imaging) open source microscopy software platform, or through
the Andor SDK, if SRRF-Stream functionality is to be accessed.

Have you found what you are looking for?

Need more flexibility? The iXon Ultra series represents the absolute top of the range in terms of EMCCD performance and
rich feature set. For example, the Ultra models include both EMCCD and conventional slow scan CCD modes and a greater
selection of readout speeds. The Ultra also extends cooling down to -95°C!

Need faster frame rates? The Zyla sCMOS platform, configured with CameraLink interface, can deliver 100 fps from a full
4.2 or 5.5 Megapixel array, faster still with sub-array selection.

Need smaller pixels? The Zyla and Sona 4.2B-6 sCMOS cameras offer sensors with 6.5 pm pixel pitch, ideal for x60
objectives without additional C-mount magnification.

Need even broader QE? The iXon Ultra range offers sensor options that extend QE further into the both the blue and NIR
ends of the range, accompanied by fringe suppression options for reduced etaloning when imaging in the NIR. Alternatively,
if you are not speed challenged then why not consider the ‘BEX2-DD' sensor option of the iKon-M or iKon-L CCD platforms -

it doesn't come broader than that!
e
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https://andor.oxinst.com/learning/view/article/third-party-imaging-software-support

https://andor.oxinst.com/products/ixon-emccd-cameras
https://andor.oxinst.com/products/scmos-camera-series/zyla-4-2-scmos
https://andor.oxinst.com/products/scmos-camera-series/zyla-4-2-scmos
https://andor.oxinst.com/products/scmos-camera-series/sona-scmos
https://andor.oxinst.com/products/ixon-emccd-cameras

Product Drawings

Dimensions in mm [inches]

iXon Life 888

iXon Life 897

=

Third-angle projection
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120.0[4.724] 120.0[4.724]
MOUNTING POINTS MOUNTING POINTS
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4PLCS 18.0[0.709] 4PLCS
18.0[0.709]
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187.7[7.391]
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W40 +0016 ANDOR _ iXonllfe,,,, = A040] <0016  ANDOR Déon Lifs,... <
175'040[0689—0016} 175—040[0689 —0016}
OPTICAL FOCAL DISTANCE T OPTICAL FOCAL DISTANCE
(C-MOUNT) L (C-MOUNT)
M
78.3[3.082] 6.0mm ID WATER
6.0mm ID WATER CONNECTIONS CONNECTIONS COMPATIBLE
COMPATIBLE WITH 1/4" BORE SOFT 77803063 WITH 1/4" BORE SOFT HOSE
PVGC HOSE (2 PLCS) 8[3.063] (2PLCS)
MOUNTING POINTS
1/4 - 20 UNC X 6.0 [0.236] DEEP EXTERNACIQ LR, MOUNTING POINTS EXTERNAL /0 USB 2.0
2PLCS 1/4 -20 UNC X 6.0 [0.236] DEEP
2PLCS
g g
<) —__ON/OFF SWITCH = —__ON/OFF SWITCH
€ e
&E POWER CONNECTOR l\ POWER CONNECTOR
i = CRERs —— e
39.3[1.547]
39.8[1.567)
iXon Life 888 Power Requirements iXon Life 897 Power Requirements
e PowerInput:+12VDC t 5% @ 8 A o PowerInput:+12VDC 5% @ 6 A
e Power Consumption: 96 W max e Power Consumption: 72 W max
e Ripple and noise: 120 mV max (peak-peak O - 20 MHz) e Ripple and noise: 120 mV max (peak-peak O - 20 MHz)
o External Power Supply: 100 - 240 VAC 50/60 Hz o External Power Supply: 100 - 240 VAC 50/60 Hz
Logic: Connector type: 26 way D Type with 8 programmable digital inputs or outputs for control and sensing of up to 8 external devices,
Minimum cable clearance required: 90 mm, Weight: 3.7 kg [8 lb 3 oz] approx.
—0—0
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OXFORD

INSTRUMENTS

Order Today

Need more information? At Andor we are committed to finding the correct
solution for you. With a dedicated team of technical advisors, we are able to
offer you one-to-one guidance and technical support on all Andor products.

For a full listing of our local sales offices, please see:

Our regional headquarters are:

Europe Japan

Belfast, Northern Ireland Tokyo

Phone +44 (28) 9023 7126 Phone +81 (3) 6732 8968
Fax +44 (28) 9031 0792 Fax +81 (3) 6732 8939

North America China

Concord, MA, USA Beijing

Phone +1 (860) 290 9211 Phone +86 (10) 5884 7900
Fax +1 (860) 290 9566 Fax +86 (10) 5884 7901

Items shipped: iXon Life 897: Footnotes: Specifications are subject to change without notice

1x Andor AC.Z'O3l463f 2m MUltilVO timing 1. Assembled in a state-of-the-art cleanroom facility, Andor's UltraVac™ vacuum process combines a permanent hermetic
cable, offering Fire, External Trigger, Shutter vacuum seal (no o-rings), with a stringent protocol to minimize outgassing, including use of proprietary materials.
and Arm 2. Figures are typical unless otherwise stated.
1x 3m USB 2.0 cable Type A to Type B 3. At 30 MHz overclocked pixel readout rate, thermal dissipation from the sensor is higher since a greater proportion of time
1x Power supply with mains cable is spent vertical shifting, and it is necessary to set a higher sensor cooling temperature at this rate. Furthermore, stable
1x Quick Start guide cooling performance will depend on other variables such as vertical clock speed, Region of Interest size (Standard or
1x CD containing Andor user manuals Crop Mode) and ambient temp. As such, user testing is advised to determine the stable sensor cooling temperature for
1x SRRF-Stream Quick Start guide (if applicable) selected conditions. Status of temperature stability is apparent through the acquisition software.
1x Individual system performance booklet . The dark current measurement is averaged over the sensor area excluding any regions of blemishes.
B : 3 . Using Electron Multiplication the iXon is capable of detecting single photons, therefore the true camera detection limit
Items shipped: iXon Life 888: is set by the number of ‘dark’ background events. These events consist of both residual thermally generated electrons
1x Andor ACZ-03463: 2m Multi I/0 timing cable, offering and Clock Induced Charge (CIC) electrons (also referred to as Spurious Noise), each appearing as random single spikes
Fire, External Trigger, Shutter and Arm above the read noise floor. A thresholding scheme is employed to count these single electron events and is quoted as a
1x 3m USB 3.0 cable Type A to Type B probability of an event per pixel. Acquisition conditions are full resolution and max frame rate (30 MHz readout; frame-
PCle USB 3.0 Card Adapter (2-Port)™® transfer mode; 1.1 ps vertical clock speed; x 1000 EM gain; 10 ms exposure; -80°C).
1x Power supply with mains cable . The EM register on CCD201 sensors has a linear response up to ~400,000 electrons and a full well depth of ~730,000
1x Quick Start guide electrons.
1x CD containing Andor user manuals . Readout noise is for the entire system. It is a combination of sensor readout noise and A/D noise. Measurement is for
1x SRRF-Stream Quick Start guide (if applicable) Single Pixel readout with the sensor at a temperature of -75°C and minimum exposure time under dark conditions. Under
1x Individual system performance booklet Electron Multiplying conditions, the effective system readout noise is reduced to sub 1 e- levels.
. Linearity is measured from a plot of counts vs. exposure time under constant photon flux up to the saturation point of the
Recommended Computer Requirements: system.
e 3.0 GHz single core or 2.6 GHz multi core processor . All measurements are made at 30 MHz pixel readout speed with 0.6 ps vertical clock speed. It also assumes internal
2 GB RAM trigger mode of operation. Crop Mode frame rates shown are for ‘Corner Tethered' ROIs, with ‘Optically Centred' ROI frame
100 MB free disc space to install software (at least 1 rates shown within brackets. ) J | \
GB recommended for data spooling) IO.A!l measurements are made at 17 MHz pixel readout speed with 0.5 ps vertical clock speeld. It olsp assumes internal
USB 3.0 Super Speed Host Controller capable of a trigger mode of o_peratlon. Crop Mode frame rates shown are for ‘Corner Tethered' ROIs, with ‘Optically Centred’ ROI frame
AL ISeORIE/s foyiXoniLIfei886 11 gjﬁf‘ltslrrro‘lvgﬁg::?ytz)rfqtﬂ;einsor at 25°C, as supplied by the sensor manufacturer.
Usiztia:(;grztsepoefefo'::;}fg:ti;zfiﬁg%%k;le o 12.iXon Life 888 should work with any modern USB 3.0 enabled PC/laptop. as every USB 3.0 port should have its own
Soild-state drive (SSD) capable of a minimum host controller. iXon Life 888 also ships with a USB 3.0 PCI card as a means to add a USB 3.0 port to an older PC, or as a

sustained write speed of 100MB/S for spooling data diagnostic aid to interoperability |ssues.’ -

Windows (8, 8.1 and 10) or Linux B MATLAB - pnManager
SRRF-Stream - If selected, the PC requires an Nvidia y

GPU card. See page 7 for further details.

LabVIEW
Operating & Storage Conditions Power Requirements
e Operating Temperature: O°C to 30°C ambient o Please refer to page 8 £eica s;"|
o Relative Humidity: < 70% (non-condensing) - G
e Storage Temperature: -25°C to 50°C wicrosrstens BRI

EMS91062 05502497

LiXonLifeSS 1120 R1




Priloha €. 3

1 4

Cestné prohlaseni

Sestava optického spektrografu s laditelnym

Nazev vefejné zakazky: rozsahem a EMCCD kamery

Obchodni firma nebo nazev

., OptiXs, s.r.o.
dodavatele / jméno:
Sidlo: Krivoklatska 37, 199 00 Praha 9
ICO: 02016770

Dodavatel shora uvedené vefejné zakazky se zavazuje

a) po celou dobu trvani smluvniho vztahu zalozeného na zakladé této verejné zakazky zajistit dodrzovani
veskerych pracovnépravnich predpist (odménovani, pracovni doba, doba odpocinku mezi sménami,
placené prescasy), dale predpisl tykajicich se oblasti zaméstnanosti a bezpecnosti a ochrany zdravi
pfi praci, tji. zejména zakona €. 435/2004 Sb., o zaméstnanosti, ve znéni pozdéjSich predpisl, a
Zakoniku prace, a to vuci vSem osobam, které se na plnéni smlouvy podileji (bez ohledu na to, zda
budou ¢innosti provadény dodavatelem ¢&i jeho poddodavateli) a

b) po celou dobu trvani smluvniho vztahu zalozeného na zakladé této vefejné zakazky zajistit dodrzovani
pravnich predpisi z oblasti prava Zivotniho prostfedi, jez naplfiuje cile environmentalni politiky
souvisejici se zménou klimatu, vyuzivanim zdroju a udrzitelnou spotfebou a vyrobou, pfedevsim
zakona ¢. 114/1992 Sb., o ochrané pfirody a krajiny, ve znéni pozdéjsich pfedpisl a zakona ¢. 17/1992
Sb., o Zivotnim prostfedi, ve znéni pozdéjsich predpisli. Dodavatel tak musi pfijmout veSkera opatfeni,
ktera po ném Ize rozumné pozadovat, aby chranil Zivotni prostfedi a omezil Skody zplsobené
znecisténim, hlukem a jinymi jeho ¢innostmi a musi zajistit, aby emise, pudni znedisténi a odpadni
vody z jeho ¢innosti nepfesahly hodnoty stanovené pfislusnymi pravnimi pfedpisy.

Dodavatel zaroven bere na védomi, Ze poruseni vySe uvedenych zavazkl mize byt v souladu s ust. kupni
smlouvy pro zadavatele dlivodem pro odstoupeni od smiouvy.

Podpis osoby opravnéné jednat za dodavatele €i jeho jménem:

Misto: V Praze

Jmeéno, pfijmeni, funkce: Ing. Ale$ Jandik, jednatel

Podpis:
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