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A wide array of laser sources
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320 nm
349 nm
355 nm
375 nm
395 nm
405 nm
415 nm
425 nm
445 nm
450 nm
457 nm
473 nm
488 nm
491 nm
505 nm
515 nm
520 nm
532 nm
553 nm
561 nm
594 nm
633 nm
638 nm
640 nm
647 nm
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B KhR —%R — A wide array of wavelengths
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B K IR —% &R — A wide array of wavelengths
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Cobolt 04-01 FE5PSTAFEES

NS | ERSTAGER | FSRIBEISEHIGEE

Cobolt 04-01RFIBERBTIEEFSURBEMREGEE (DPL) , TIERKEEEAS7TnmE1064nm2ZE., st RAEHER
HT Cure™BliERAR, BEIRESOMAL, IFREXNZETHNINEA. STIIR, ZEEEETIIREP A AZ0GRIIMPE, R
R ZRIRMEEERIPE (-30°CE>100°C) , BMRERHIUHTTIETSR.

XL CRR R ARSI RBIRSRIRC LR, I ZANE TR MORISIREIE Y. BEH rTRARA AT RE., 3t
BRANRIT SHIEIHRR T IR R,

Cobolt 04-01 RFEEERER TENEMEHAPRIIMER, AFNOEMBMEMEIRIMNUST, NAMEHEEIOCEME. R
. DNANR. RISt FENE. £RRERAEDTE.

ais R

< EEINFRAEIA4A00MW, (ERAERER
¢ AREETENTIVRET ENRmE Rt
< RERGEERL, ASEFRNITEN
> RARHESIRY
< EERAOMISES S
<+ (REEIRE, <0.25% rms
< 457nm,473nm,491nm,515nm,532nm,
561nm,594nm,660nm#01064nm RZKI<ATIE
Cobolt Samba™ - 532 nm
Cobolt Samba™ - 532nm Cobolt Samba™ 532 nm Typical Beam Profile - M2< 1.1
Typical Spectral Purity Typical Wavelength Stability
(35° C Baseplate Temperature)
0,6
Spectral Purity > 60dB _% o4 I AM < 0,25 pm over 18 hours |
Vs Y N ——
35 S »
482 492 502 512 5‘2;ave|e5“3;h (n::;z 552 562 572 582 o 6 i (575} = 18
W F ek
=i} FEng DNAIEE

ieawdiilih RARRR RIE S

6 ItEERREERAT www.g—opto.com
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Cobolt 04-01 ZH7IERYTEEEE
ALERIK R IERESE]

BRI (nm)

FIELE(MW))

1R, 20Hz-20MHz (ISIE(E)
187, 20Hz-20MHz(rms)
KASEIT=ASE M (8hrs, £3°C)
K2, mrad)
SEEREE(TEMoo)
FEERER(Um)

LE(FWHM)

RIS (RRYE)

EE

JERIEAIRGENE(10-40°C)

IiREE (effiz, EEI3)
RERER

Twist™
457.0+0.3

25
50

<2%,typ.<1.5%
<0.25%,typ.<0.15%
<2%

<1.2

M2<1.1

700450

<1MHz

<1pm, +2°C, 8hrs***
>0.95:1
<10prad/°C,

typ. Surad/°C
>100:1

2

Blues™ Calypso™" Fandango™
473.0+0.3 491.5+0.3 514.4+0.3
25 50 30
50 100 100

150
<2%,typ.<1.5% <3% <2%,typ.<1.5%
<0.25%typ.<0.15% <0.3% <0.25%typ.<0.15%
<2% <3% <2%
<1.2 <12 <1.2
M2<1.1 M2<1.1 M?<1.1
700+50 700+£50 700450
<1MHz <1MHz <1MHz
<1pm, +2°C, 8hrs*** <1pm, +2°C, 8hrs*** <1pm, +2°C, 8hrs***
>0.95:1 >0.95:1 >0.95:1
<10prad/°C, <10prad/°C, <10prad/°C,
typ. Sprad/°C typ. Surad/°C typ. Sprad/°C
>100:1 >100:1 >100:1
26 26 26F

Mamba'™

BOERIR (nm)
ATEELIEE(MW))

1275, 20Hz-20MHz (IEIE(E)
1275, 20Hz-20MHz(rms)
KASEIIZFRE M (8hrs, £3°C)
KEFB(EfA, mrad)
SRR (TEMoo)
FEEREZE(Um)

B (FWHM)

IRIIREE FRRYE)

EE
SERIEMAEREEE(10-40°C)
RIREE (Gelmik, FEELT5)
[RIRER

593.6+0.3

50

100

<3%

<0.3%

<3%

<13

M2<1.1

700+50

<1MHz

<1pm, +2°C, 8hrs***
>0.95:1
<10urad/°C, typ. 5prad/°C
>100:1

2

*Cobolt Calypso™ {EFIT 04-02 &R S 4 HiZHIgS.

MR EUERTELS 04-51

659.6+0.3 1064.2+0.6

100% 400**

<1% <1%

<0.3% <0.1%

<2% <2%

<15 <1.6

M?<1.1 M2<1.2

700+50 1000+50

<1MHz <1MHz

<1pm, +2°C, 8hrs*** <1pm, +2°C, 8hrs***
>0.95:1 >0.95:1

<10urad/°C, typ. 5prad/°C <10urad/°C, typ. 5prad/°C
>100:1 >100:1

26 26

***Cobolt 04-02ETHERI T A Cobolt 04-01 FFIMLES, WIKERES94nm, %04-028IERR TIFRI FEHREHSBRANRIIEENE, IR
IRESBEI20°CES0° CAIRENIERE N F2pm.
e SRR SRR (-x30) AIRRIREEIES >0.5 nmyBEIRIEAIE >80 dB, EFITE4#ECobolt Twist™, Blues™. Fandango™. Samba™,
Jive™FIRumba™ERIISTER K.

Model Number

WWWW-04-XX-PPPP-CCC

Wavelength J

01 Free beam
02
o3 Fiber pigtailed

o5 Integrated AOM

Power

Free beam (Enhanced WL stability)***

51 Free beam (ring laser)**
53 Fiber pigtailed (ring laser)**
11 Integrated optical isolator - OEM only

FBiE: 13522713167

Configuration:

300 = Gen 4 Controller, RS-232, CE /CDRH
400 = Gen 4 Controller, RS-232, OEM

500 = Gen 5b Controller, RS-232, CE /CDRH
600 = Gen 5b Controller, RS-232, OEM

700 = Gen 5b Controller, USB, CE /CDRH
800 = Gen 5b Controller, USB, OEM

x30 = Integrated Raman filter*#***

xxx = OEM customization

AEXE
THREZ

#EFE: info@g—opto.com

Jive™
532.1+0.3 561.2+0.3
100
150 100
200 150**
300* 200**
400*

<2%typ.<1.5%
<0.25%,typ.<0.15%
<2%

<2%typ.<1.5%
<0.25%,typ.<0.15%
<2%

<1.2 <12

M?<1.1 M?<1.1

700+50 700+50

<1MHz <1MHz

<1pm, +2°C, 8hrs*** <1pm, +2°C, 8hrs***
>0.95:1 >095:1
<10prad/°C, <10urad/°C,

typ. Surad/°C typ. Surad/°C
>100:1 >100:1

26 26

Cobolt 04-03
Fiber pigtailed option

Cobolt 04-05
Integrated AOM option

This device contains components
that may be sensitive to Elec-
rostatic Discharge (ESD). ESD
protection can be achieved with
proper electrical grounding.

WARNING LASER RADIATION
Avoid Exposure to beam

Class 3B Laser Product
Classified per IEC 60825-1:2014

Wvl (nm) Max.Pwr (mW)
400

473 400
491 400
515 400
532 499
561 400
594 400
660 400
1064 499

»
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Cobolt 04-01ZF5 ST 622

EATF04-01 RIS EAEM

Cobolt 04-01 RFIHIFARTETHRAACobotEBHIHT Cure™iAR, BHAAKATTE
HEEEZIEHENZ, T EE BRIt BASEmE AN,

Cobolt 04-03F5UHFEZERINF R EM: - HRESE

Twist™ Blues™
ORI (nm) 457.0£0.3 473003 514.4%03 5321403 532.1+03
50 50 150+
SETHER (MW, 25 35
R L 100 100 200%
LT 2 £ = = 2
MEREEGhE o <3% <3% <3% <3%
3°0)
Z(MFD,
titﬁ‘é( M 35i05 35405 4005 4005 4005
. FC/APC i FC/APCS°ARfE  FC/APCARME  FC/APCS°JEfE  FC/APCS® 3B
Bk B% B% B Bt
FEAFRE SM/PM SM/PM SM/PM SM/PM SM/PM
RIRE PER>100:1,£3°  PER>100:1,#3°  PER>100:1,#3°  PER>100:1,#3°  PER>100:1,%3°
TRENARE m m m m 1m
HHFE @ 3mm, RN @ 3mm, RN @ 3mm, RN @ 3mm, RN @ 3mm, REER
OEMz= OEMs OEME OEMz= OEMs
T E17 Ei7 Ei7 £ Ei7
CE/CDRH CE/CDRH CE/CDRH CE/CDRH CE/CDRH
iR 15 16 16 15 16

*IRIFIEIKHUERTRLS 04-53,

Cobolt 04-01 R 5 EEEAOMIE(F

Cobolt 04-01RFUSERLFIFHIEE (AOM) HRAFER—HRNAESHTH
BOLEE (DPL) SRTESEAHIAES, TRFENMNIMNIIESE, ZRADEHL
S, BotiEIEE, AOM IRGIZE. R,

Cobolt 04-05: EERLAOMIE( - tEEESER

Jive™
561.2+0.3
50

75

100**

=
=)

<3%

4.0£0.5

FC/APC,8° 3FifE
B
SM/PM

PER>100:1,+3°
Tm
@ 3mm, 15

OEMEg
CE/CDRH
1

Twist™ Blues™ Jive™

BRI (nm) 457.0+0.3 473.0:0.3 514.4£0.3 532.1£0.3
BIHEDNER((MW)) 40 40 120 320

_EF/ RS R (NS) <200 <200 <200 <200

AT DC-3MHz DC-3MHz DC-3MHz DC-3MHz
L (BhzRE) >30 dB@DC >30 dB@DC >30 dB@DC >30 dB@DC
AEE OEM&§,CE/CDRH OEM={CE/CDRH OEM={CE/CDRH OEM={CE/CDRH
R 14 14 145 1E

Cobolt 04-01: SR EIRE RS

Cobolt 04-01 RFIERKR I RE ST B UPIHIR AT EERII T, (Eatasttae
AENFRIERIENE, ZE R ERASEINEESLAATR, FE THUR
I, A, ZEMT R ERUERTOEMATEEES.

Cobolt 04-11: EEREIRERSIEM - MERESE

Twist™ Blues™

561.2£0.3
160

<200
DC-3MHz

>30 dB@DC
OEM&=kCE/CDRH

12

BRI (nm) 457.040.3 473.040.3 514.4:03 532.120.3
BAERKIN 100% 100% 100% 100%
_EF/RERSE)(ns) <200 <200 <200 <200
AR E OEM OEM OEM OEM
R 14 =3 =3 =3

8 ItREREHBRAE

04-03HOAR I LT LT

593.6£0.3

50
75

a
<3%
4.0+0.5

FC/APC,8° 3FifE
B
SM/PM

PER>100:1,+3°
m
@ 3mm, R

OEMEg
CE/CDRH
12

Rumba™

659.6£0.3 1064.2+0.6
50** 200**

& &

<3% <3%
4.5£0.5 6.620.5

FC/APC,8° 3Bt FC/APC,8°,

B EEEK
SM/PM SM/PM
PER>100:1,
PER>100:1,+3°
+3°
m m
GammAER oMM
®
OEM; OEM;
CE/CDRH CE/CDRH
1 15

04-05306 %%
HERAOM

593.6+0.3 659.6+0.3

80 80

<200 <200

DC-3MHz DC-3MHz

>30 dB@DC >30 dB@DC
OEM&}CE/CDRH OEM&=}CE/CDRH
12 1

Jive™
561.2+0.3
100%
<200
OEM

14

04-1180k 3
HRHOLRE 25 2% - (UG HOEM

593.6+0.3
100%
<200
OEM

14

www.q—opto.com



SRR E

@-OPTO TECHNOLOGY

RTS8

Laser Head dimensions : 04-01

Laser Head dimensions : 04-02

©450mm 3)
(o2m

asmm

r sl - 4 .
.
I B
i B & Cobolt oGEDe || e | (o) f [ cobolt oG || sm
ol \J 1o
5 | S ’
= = o0 - — G Yo L [ e (S, S

o]

Laser head with fiber pigtail : 04-03 Laser head with integrated optical isolator : 04-11

|
Ton]
o] @ é—'
1 o f
wosm £ o o
oo . )
I~ [3,9in] | I [3.38in; .F T | [o7in],
| i . ; L | —
| o _o | |
{ ) 4smm . . o 182mm r \ aomm
° il Scobolt | | | °GEDe |t (L  H Bcobolt s oGEDe ||um
| e B Lo Bl b ,‘ 4 J 1 =l
om | ! L 17mm . eomm ‘ L 102mm J L somm J
[0.4in a6 T [24in il :1";5.'} 4.02in] (2:36in]
RIS
Laser head with integrated AOM dimensions : 04-05 Laser Controller
- —lo e ® ®
I 5.1in | [c]
12,5bmm P (P —— )
wi” 0 °0 o & =) o
e ) o | 6
- 00 o P P © ] ® ‘(H
4,50mm (3) Q@L © o) lo3in] L 175mm J
o2n (6,9m
179mm
G

158mm

© W i [6.20n y

{,

o
|t H

— 1
e @) || 28mm
g@D’g ]
= 1 |
somm | 190mm 72mm |
[7.5n] - (28in] =

2.4in

HEXE
BBiE: 13522713167 BRFE: info@qg—opto.com THREZ




Power Supply

Remote Interlock

i K itch
5V Direct ON/OFF  Key Switcl To Laser Head

v

: %
L‘ v
= o o 000000000
H ‘ g ‘ - @ 2670600000 @
— =
ﬂﬁ. 1 - i
[N | | ]

Status LEDs Data: USB or RS-232

B1TIIR

EREK 12VDC, 5A
BYCLRES AR 50°C

B TAERE 10 - 40°C
FHEERE -10 & +60°C
REE 0-90%RH, FTi&
NEXSE 950 - 1050 mbar
BOCLBEARR AR <0.6 K/W or 0.4K/W*
Bk RAETAEE <35W, typ. <15W
B(EEO

il Em| USB &8 RS-232
TRAERASER 115200

Ay iR Bz B

<>
<>
<>
<>

SRR EC-FLEXEY A TREEH
BOCERRUAREHS-03
T EEEEHRITECH
SRR E RN AT EZ AR
J
"lHIWIIIIHHN||||H|H o
()
Heatsink HS-03 TEC-Plate for active baseplate
temperature control
10 ItRERRHRERAT

Molex 6 pin - Controller I/O

Pin Function

1 Remote interlock

2 oV-Ground

3 Direct On/Off (+5V Input)
Z ==

5 LED1(LASERON)

6 LED 2 (ERROR)

2-toz- Combiner for optogenetics

www.q—opto.com



oooooooooooooooo

Cobolt 04-01 RFUBLITHEER - Emelt

SRR | BRITRGEER | FSBRBEISEHIGEE

RERE

File  Hel
s HER Coboll Moritor™ G co bOlt
2 Jive™
Cobolt Monitor™ 0 O UBNER Gro
Laser Control Software & HUBNER Bro comin WA DSETOASLIONAN SV B4 Onerstion 20371k
Laser Wavelngh 561 s
Cornected Lasers JEES e
COM10  Jive™ M/N: 0561-04-51-0200800 S/N: 2400 Operation: 2029.71h TEC Enable. Running Dive%  SetTemp[C] Temp[C] Faut
LED Status Constant Power Mode 3 i} i} 3 RHE R e
a-» " = @ @ a e
v 7 . EE 5
FowsOn @ SetPower: 2000 mW 1999 mW  [Aueston Encbied b @ = 12 20 e
£ Lm0 o Laser ON
= Laserlok @
g - GED
| == @& e ——
I © CorsrtPower 2000 mW Power 1999 miW
© Constant Gurert 3000 A Cutent 3560 A
[ ———

Cobolt 04/05/06/08 %z EHBMAX5?

%F04/05/06/08FF it e8 2 MK S, XATREEIERS AERE, {BsChR HiEXEeE:

04 - 01F% = B (&E/NFIMHZEETEEATFI00K) |, (K=

05 - 017! = 7 (&5/\FIMHZEETEEATI00%K) , BEhX

06 - 01R7 = ERATEGRZNANENAF ST SAR IS

08 - 01RF = FEAEEEES (CESHRBELSREE/NT1MHz, BASEECEEE/NT1pm) | ERRISGENAERT

TRESERHE:
#°
ﬁf‘f ﬁ@’* e f@”‘f f.ﬁ f(f’y f‘.@'é’
- B %9 Q@ W ™ o
CW lasers [ ] ® L] @ 3000 mw
Pulsed lasers L] @ 1000 mwW
Single frequency ® ® 3000 mwW
Modulated lasers ® L 300 mwW
Narrow linewidth ® 500 mW
Tunable lasers ® 80 mW
Mulit-line lasers ® 100 mwW

AlXE

. 13522713167 #EFE: info@g—opto.com THREZ ? E- 11
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Cobolt 05-01 ZE7EpSTay5ES

RN | PYRAES | ELE S RBEIF AR

Cobolt 05-01RFBREB T IELFSMRHEIRADERE (DPL) 8%, TIRERKEIEE320nmE1064nmZiE, XLEDEEERA
THIYHT Cure™BiERALF, EEESNOMBLE, FRTREEEHINET.

Cobolt 05-IER—FRScEEERMATRDLRE, AT BRIl FITH. ZRELFIINEBEHRE, ECobolt 05-01RFIRT SRR EIERE
BOE—MRZE. BLERINRET.

XL RS ARSI RERSRIAV LR, EZRNE TR MRS, B ATIRRASEARKIETRE. %t
BRARIT SHISEIIMR T IRSIRT I,

Cobolt 05-01 RFIBERRER TLR =S FAVRI(ER, BAIEAOEMAHEMEIRRMNET, NAWHSEVSLEME. it
Y. DNANR. S, nEiE. FElE. £RREMAESTE.

s

< EEINERAEIAZW, AREERERE
¢ EARERGEAENRSEE
¢ EREETENSISET N RRE
¢ BEEEEIRS, TEE<0.1%
¢ IEREREESET, REERESEY A
> EEERESIRE T
¢ EROIRKENAGRIR, APRIL{EATE
< 320nm,349nm,355nm,457nm,473nm,491nm,515nm,532nm,
Cobolt 05-iE
561nm,640nm,660nm,785nm,830nm7F11064nm RZZiKIKATIE
Cobolt Samba™ 532 nm Cobolt Samba™ 532 nm Cobolt Samba™ o5-iE 532 nm

" Typical Spectral Purity Wavelength Stability during Temperature Cycling » Sample Linewidth (2 ms resolution)

3 Spectral purity > 80 dB e 50

<5 A) <2.pm over 30°C
D 15 £ 60
5 2 g s %
§ 35 "E\ s § 70
245 < 3 80
g 55 ,;u 532,215 H

65 -90

75

= B 5 3 35 40 45 5 m °

520 525 530 535 540 545 Frequency (MHz)
Wavelength (nm) Baseplate Temperature (°C)
W P 9Tty
RISFiR FEuE iR
2EER ESEHE BoHERMER
piiean:l 00 mEiREE RESHR

12 ItREFREERAE www.g—opto.com
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Cobolt 05-01 ZH7IERSTHHEE

AR EESE]

BRI (nm)

RIEIIER (R AR mW)
[SRRkERRRESRE](MW)

IhEASEME(8hrs, +2°C)
1875, 20Hz-20MHz (IEIEE)
1275, 20Hz-20MHz(rms)
SERERE (M)

BE

KEf(£A, mrad)
FERERE(TEMoo)
LE(FWHM)
RIKAREME(8hrs, £2°C)
TRIRE (Gelmifk, TEEII)
RIRER

BOERK(nm)

RIIALIER (R RS mW)
(SRR ERRREIRE] (MW)

T (S AET AR L)
TEReREE(8hrs, +2°C)

187, 20Hz-20MHz (IZIEE)
I8/, 20Hz-20MHz(rms)

FEREE(Um)

BE

RHf(£fA, mrad)
JEHRERE(TEMoo)
ZEE(FWHM)
IREFREE(8hrs, £2°C)
RIRE (i, EETME)
[BRERER

Zydeco™"
3198+ 0.3

20
[n/a]

<2%
<7%
<0.7%
700 + 50
>0.90:1
<0.8
M?<1.1
<500kHz
<1pm
>100:1
1

Samba™
532.1+03
500

1000
1500**
1800***
[n/a]

[n/a]

<2%
<1%
<0.1%
700 + 50
1000+ 50**
>0.95:1
<1.2
M?<1.1
<500kHz
<1pm
>100:1

2%

Kizomba™" Zouk™" Twist™
3489+ 03 3548 +03 4570+ 03
100
50 10 200
[n/a] 20 300
[n/a] vl
<2% < 2% < 2%
<7% <2% <2%
< 0.7% <0.2% < 0.2%
700 + 50 700 + 50 700 + 50
>0.90:1 >0.90:1 >0.90:1
<0.8 <0.8 <11
M2<1.1 M2<1.1 M2<1.1
<500kHz <500kHz <500kHz
<1pm <1pm <1pm
>100:1 >100:1 >100:1
1% 15 1%
Jive™
561.2+0.3 639.6 + 0.3 659.6 + 0.3
300
500 300 300
750 500 500
1000%** [n/a] [n/a]
[n/a]
[n/a] [n/a] [n/a]
<2% <2% <2%
<1% <7% <1%
<0.1% <1% <0.1%
700 + 50 700 + 50 700 £ 50
>0.95:1 >0.95:1 >095:1
<12 <14 <15
M2<1.1 M2<1.1 M?<1.1
<500kHz <500kHz <500kHz
<1pm <1pm <1pm
>100:1 >100:1 >100:1
26 1 25

*Cobolt Zydeco™ 320 nm, Kizomba™ 349 nm, Zouk™ 355 nm ] Disco™ S3¢88{RIABLS 05-01 $5E5,

**Cobolt Samba™ 1500 mWiE¥£2§Ti%#EE 700 pm 51000 pm YERERR, BEEREN-X01,

***Cobolt Samba™ 1800 mW ] Jive™ 1000 mW EHFEHARA 12 NB.

PRILEARET, HEESTEEAR.

T T RS R TR RERERIDIscor R{ER, EHRARENE.

BiEE0

BEED USB g RS-232
TR 115200

Model Number

WWWW-05-XX-PPPP-CCCC

WavelengthJ

Version:

o1 Free beam, no optical isolator
03 Fiber pigtailed, no optical isolator
11 Free beam, integrated optical isolator

FBiE: 13522713167

Power

Fkk

sk

T— Configuration:

500 = Gen 5b Controller, RS-232, CE /CDRH
600= Gen 5b Controller, RS-232, OEM

700 = Gen 5b Controller, USB, CE /CDRH
800 = Gen 5b Controller, USB, OEM

1100 = Integrated electronics, CE / CDRH
1200 = Integrated electronics, OEM
XXo1=1mm beam™

XXXX = OEM customization

#EFE: info@g—opto.com

Blues™
4730+ 0.3
100

200

300
[n/a]

< 2%

< 2%

< 0.2%
700 + 50
>0.90:1
<11
M2<1.1
<500kHz
<1pm
>100:1
15

Disco™"

7850+ 0.3

500
[400]

1-100%
< 2%
<3%
< 0.3%

1000 + 50

>0.95:1
<13
M2<1.1
<100kHz
<1pm
>100:1
1

SO P

AlXE

TmES

Calypso™ Fandango™
4915 +03 5148 + 0.3
200 300
[n/a] [n/a]
< 2% < 2%
< 5% <2%
< 0.5% < 0.2%
700 + 50 700 = 50
>0.90: 1 >0.90:1
<1.1 <12
M2<1.1 M2<1.1
<500kHz <500kHz
<1pm <1pm
>100:1 >100:1
25 145
Disco™" Rumba™
830.0+ 0.3 1064.2 + 0.6
500 *++*
1000 ****
500 2000****
/el 3000
[n/a]
1-100% [n/a]
<2% <2%
<3% <1%
<0.3% <0.1%
1000 + 50 1000 £ 50
>0.95:1 >0.95:1
<13 <1.6
M2<1.1 M2<1.2
<100kHz <500kHz
<1pm <1pm
>100:1 >100:1
k3 24

WARNING VISIBLE AND
INVISIBLE LASER RADIATION!

Avoid exposure to beam.

Class 3B Laser Product
Classified per IEC 60825-1:2014
Wvl (nm) Max.Pwr (mW)

320 200

349 200

355 60

457 499

473 499

491 499

515 499

561 499

660 499

785 499

Avoid eye or skin exposure to direct
or scattered radiation.

Class 4 Laser Product

Classified per IEC 60825-1:2014
Wvl (nm) Max.Pwr (mW)

532 3500
561 3000
640 1500
660 1000
785 2000
830 2000
1064 4000

13
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Cobolt 05-01F%51 Ea5h5%2S

BITIR

MRS AR FECEGFAIRIN. AT, fEERE Cobolt 05-01 8 05-iE BY, @4

TR AEERR

A EOE

RGTE

B RIREEIRE

ROCKBRGERET (ERETERET)
FHRIEAREIEERAN TRRESEER)
TRAEIRETERE

BE

MERSE

*Cobolt#RRETMASE, MERERIR—RIZE.

BFEO

Cobolt o5-01- Laser head

Laser Head to Controller

4

00000000
| ccoc0cece |
2/

Cobolt 05-01

Cobolt 05-iE - Laser head

Power Supply
12VDC [7A

Control IJO

Cobolt 05-iE - Key control box

Status LEDs

1S
Contro @C@‘Zh:, © %Remole

©

Data- RS-232 Laser Head

14

Interlock

05-01

15VDC, 6A

11-28V
<65W,typ.30W
50°C

10-40°C

<0.2K/W

< 10 prad/°C, typ. 5 prad/°C
-10Z+60°C
0-60% RH, &gk
950 - 1050 mbar

- Controller

Contraller |0 Controller PUWerSupply

5V Direct ONJOFF

Zydeco,Kizomba,Bolero
15VDC, 6A

15-28V

<65W,typ.30W

45°C

10-35°C

<0.18K/W

< 10 prad/°C, typical 5 prad/°C
-10Z+60°C

0-60% RH, &gk

950 - 1050 mbar

Laser Head to Controller
"

Remote interlock 15V
ljl ]

@
%

. :
()|

=3

LI
Sta[us LEDs Controller Data

Molex 14 pin- Control I/O

Pin Function

1 |Remote interlock

2 oV-Ground

3 oV -Ground

4 RS-232 TX

5 |RS-232RX

6 LED 1A (LASER ON)
7 |LED1B (LASERON)
8 |LED 2 (ERROR)

o e

10 |-

11 | Key Switch

12 Direct Input

13 |oV-Ground

14 |-

Sub-D 15 pin- Control /O

Pin Function

RESHTIEME, BIRERRAEEGE.

05-iE

12VDC, 6.7A
11.2-13.2V
<65W,typ.30W
45°C

10-35°C

<0.15K/W

< 10 prad/°C, typical 5 prad/°C
-10£+60°C

0 - 60% RH, F&ik
950 - 1050 mbar

Molex 6 pin - Controller /O

Pin  Function

i Remote interlock
2 oV -Ground

3 Direct Input

4 LR

5 LED 1 (LASER CN)
6 |LED 2 (ERROR)

Molex 4 pin - Power Supply
Pin | Function

T oV -Ground

2 oV —Ground

3 +12V-DC

4 +12V-DC

Sub-D pin- RS-232

Pin |Function

1 LED1A (LASERON) 5 e
2 | LED2(ERROR) 2 RS-232TX
3 e 3 RS-232 RX
4 |oV-Ground % e
5 | KeySwitch 5 |oV-Ground
6 |= 6 .
7  |RS-232TX 7 =
8 |RS-232RX 3 e
[ s 9 |-
10 oV-Ground
11 | Remote interlock
=
13 -
o
15 |0V —Ground
JLREBRERHXERAH]

www.q—opto.com
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Cobolt 05-01 Z5igs2
iR T &%

Cobolt 05-01 Laser head

55mm
[217in]
(©)
@ 4,5mm (x4)
[0.18in] HSS';:\W]
106mm
Cobolt 05-01 [aa7in]
@ i 5 DBcobolt
— 25
[0.89]
i
13mm i ‘ 125mm ‘ 70mm
[o.51n) [4920n] [2.76in]

Cobolt Disco™ o05-01

G

[ Cobolt

ossin]
* 125mm 70mm
Tsmm [a52in] [2.760n]
[0,51in]
Cobolt 05-11 Disco Laser head with integrated optical isolator
{ N
ssom
[2.17in] ©
©©
4,5mm (x4) / 156mm
[o18in [erai]
w7mm
r [s79in ol

s0mm

©

1

22.5mm
[0.89in]

I:

T

(3 Cobolt

[1.97in]

o

o51in]

Cobolt 05-01 - Controller

VL

166mm
5,54in]

€] ®

175mm

[6,9in]

179mm

[7,1in]

158mm
[6,2in]

FBiE: 13522713167

190mm
[7.5in]

#EFE: info@g—opto.com

B\xE
THREZ
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Cobolt 05-01 Z5igs2
iR T &%

Cobolt 05-iE Free beam laser head

134mm
5,28in]
®
€] Q
®
/
©4,5mm (x4) /
lo1gin]  / 125,8mm
[4,95in]

J @ 1 [4 Cobolt i

22.5mm
[0,89in] © ©

13mm 144mm 70mm
[0.51in] 5,67in] [2,76in]

Cobolt o5-iE Fiber pigtailed laser head

155mm
[6,10in]
® @5
©
©4,5mm (x4) © 09 —
[0,18in] o
146,8mm
[5,78in]
g S cobol ol B
(ﬁ\\ 15,)"“" o Cobolt of T g [1,77in]
[0,62in]
13mm 70mm
[0,51in] 165mm [2,76in]
[6,50in]
188mm
[7.40in]
Cobolt 05-iE - Key control box
E
szmm
[3,2in] =
=

T==I NI =

[1,3in]

82mm 56,60mm
[3,2in] [2,2in]

16 ItEERREERAT www.g—opto.com
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Cobolt 05-01 Z%IERSRHFEES

SN | BRYTREER | ERF S RBEIFHIE

PR N

B iED Bz B

AR EC-FLEXY A R5Eth
TEFF05-01 U BRRUB sk phas, E&EXES: HS-04
IERTO5- ESRR L BgRes (B&XE) « HS-05
BT EsEREEEHITECH
ERTFO05-01 BB LR AT B EHEASE: FIC-04

Heatsink with fans

ERENt &R

FBiE: 13522713167

Performance Data- Beam profile

Typical Beam Profile

Cobolt 05-01 Zouk™
Mi<aa

*  An excellent TEMOO beam profile for a Cobolt 05-01 Series Zouk™ 355 nm.

HUBNER Photonics | Coherence Matters

Performance Data- Spectral purity

Cobolt Samba™ - 532nm
Typical Spectral Purity

.
Spectral Purity > 60dB
o
g
2
g%
T ———"

482 4m sz s osm s s s s s;2 582
Wavelength (nm)

+ Data showing the typical spectral purity of a Cobolt Samba™ 532 nm of > 60 dB (Note:
this data does not reflect the linewidth which is too narrow to be resolved by this OSA.
The linewidth is <1 MHz.)

HUBNER Photonics | Coherence Matters.

TEC-Plate for active baseplate
temperature control

#EFE: info@g—opto.com

Heatsink with fans for fiber coupling FIC-04

Performance Data- Power stability and RMS noise

Cobolt o5-01 Series
Typical Power Stability and RMS Noise Performance

=

s
g "
£ . o E
i. - i
- o b
¢

; ;

Time thours)
+ Data showing typical excellent power stability of < 0.5 % and rms noise < 0.06 % for a

Cobolt 05-01 Series Samba™ 532 nm, over 8 hrs.
« Specified power stability is < 2 % over + 3°C and 8 hrs and rms noise < 0.1 %.

HUBNER Photonics | Coherence Matters. m

Performance Data- Wavelength stability

Cobolt Samba™ 532 nm
Wavelength Stability during Temperature Cycling

532,335
&% <3 pm over 30°C
g swan
b
3 55
=
532,110
2 25 30 35 40 45 50
Baseplate Temperature (°C)

+ Data showing typical excellent wavelength stability of < 1 pm for a Cobolt 05-01 Series.
Samba™ 532 nm, over a baseplate temperature range of 20 - 50 °C.
+ Specified wavelength stability is < 1 pm over £ 2°Cand 8 hrs.

HUBNER Photonics | Coherence Matters

B\xE
THREZ
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Cobolt 08-01 ZFIEESTFEES - HSIiG

INGERE | BEEREE

Cobolt 08-01RIIR—HELEELLRA R, MEFLSRENEE (DPL) MELEFSKEDEEE (NLD) , TIERKEER
375nmZE1064nmZE, HMHINEREEAIAS00mMW, ZRFIB LIS SHIEIRER T IRERIRT R,

CoboltHtRERAEHRIHT Cure™FIERAITIE, ST T REIFR FHIESREM. ZAEREASIRESMATEOER, HiS
MR RREE GRS, RSB T IGEA R N EER SRS TR AT, FINR S GEF TS NERA,

Cobolt 08-01 RFIE R IR F MY LR FIREMFAPAL; EERZEMNRITIUNR 2R SEFRFRER, 1255
P REAFEIESIENOEMBMER RIS ITNEET.

[l T
¢ HSHRERTRCEE (DPL) MRLEH SRS,

Bt TR R ERIA800mW
ERERGE MRS ER IR

SRR, AIRROEIDEIEL (SMSR)

SROtRERE, WERRETAE

IRERIEEERLT, AREWAIAEL

KA ERR B RIE
375nm,405nm,457nm,473nm,488nm,515nm,532nm,
561nm,594nm,633nm,638nm,660nm,785nm,830nm,
1064nm REIKICATIE

I I

RIS¥iE FENE EFHR

@355nm

802 resonant N A s
1355nm  non-resonant

L \ 4730m

@473 nm

350 400 450 500
Wavelength (nm)

1600 1400 1200 1000 800 600
Raman shift/ cm™!

18 ItEERREERAT www.g—opto.com
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Cobolt 08-01 FE7IASTHHYEES - hSY6iE

AliERIK R ERES &

som—— SRR
08-NLD 08-DPL
RS (nm) 375.0£0.5 405.0+0.5 457.0+0.3 473.0+0.3 488.0+0.3 514.4+0.3 532.1+0.3 561.2+0.3 593.6+0.3
25[25
50{50; e 50[n/a]
iEﬁ}'éD’j%Z(mW) _ 20[n/a] 50[40] 30[25] 50[40] 100[n/a] 50[50] 100[100] 50ln/al 100[n/a]
TR RS (mW) 200[160) 100[/e] 150[n/a]
200*[n/a]
400*[n/a]
BERSRR LIRSS =) =3 2 = a =3 = = =)
HEs(FWHM) <1 pm <1 pm <1 MHz <1 MHz <1 MHz <1 MHz <1 MHz <1 MHz <1 MHz
HAHEBE(SMSR) >40 dB >40 dB >60 dB >60 dB >60 dB >60 dB >60 dB >60dB >60 dB
@+>0.5nmEERIEIE
FHEBE(SMSR) >80 dB >80dB >80 dB >80 dB >80 dB >80dB >80dB >80dB >80 dB
@+>5nmiEESEIE
IIRARREMEBhrs, £3°C) <1pm <1pm <1pm <1pm <1pm <1pm <1pm <1pm <1pm
KEBER) <1.2 mrad <1.2 mrad <1.2 mrad <1.2 mrad <1.2 mrad <1.2 mrad <1.2 mrad <1.2 mrad <1.4 mrad
JEERERE TEMoo M? <13 M2<13 M2< 1.1 M?< 1.1 M2< 1.1 M2< 1.1 M2< 1.1 M2< 1.1 M?< 1.1
TR >0.90:1 >0.90:1 >095:1 >0.95:1 >0.95:1 >0.95:1 >0.95:1 >0.95:1 >095:1
HHER 700 + 100pm 700 + 100pum 700 + 70pm 700 + 70um 700 + 70pm 700 + 70pm 700 + 70pm 700 + 70pm 700 + 70um
B, 250Hz - 2MH2(RMS) @ e <0.25%, <0.25%, <0.25%, <0.25%, <0.25%, <0.25%, <0.25%,
(typ.<0.15%) (typ.<0.15%) (typ.<0.15%) (typ.<0.15%) (typ.<0.15%) (typ.<0.15%) (typ.<0.15%)
IhERFEEME(8hrs, £3°C) <2% <2% <2% <2% <2% <2% <2% <2% <2%
BIREEPER) >100:1, >100: 1, >100:1, >100:1, >100:1, >100:1, >100: 1, >100:1, >100:1,
EHAME EH/SE EHAM EHAM EHAM EH/IE EHAM EHSE EHAM
IhiE <12W <12W <20W <20W <20W <20W <20W <20W <20W
R 5V/3A 5V/3A 5V/5A 5V/5A 5V /5A 5V/5A 5V /5A 5V/5A 5V /5A
EREREA 15 26 26 26 15 26 26 25 =3
08-NLD 08-DPL 08-NLD 08-NLD(M) 08-NLD(M)ESP 08-NLD 08-DPL
RS (nm) 632.8+0.5 638.0£0.5 659.6+0.3 784.8+0.5 784.8+0.5 784.8+£0.5 830.0+0.5 1064.2+0.6
ifﬁ;zg;%%xmum /a0l el ?gf)s?l/a] n/a (1201 :;: ;gg} /a [400] 100[n/a] 400* [n/al
BERSER LIRSS 2 =3 = = = = =) =
HE(FWHM) <1pm <1pm <1 MHz <1pm <70 pm <70 pm <1 pm <1 MHz
HIHAE(SMSR) >40 dB >40 dB >60 dB >40 dB >40 dB >60 dB >40 dB >60 dB
@+>0.5nmEEEEIE
HIRAESMSR) >80 dB >80dB >80 dB >80 dB >80 dB >80dB >80dB >80dB
@+>5nmEEEEIg
IEAEREME(8hrs, £3°C) <1pm <1pm <1pm <1pm n/a n/a <1pm <1pm
7KFF5ME: <15mrad 7kFFE: <15mrad
R EH) <1.6 mrad <1.6 mrad <1.5 mrad <2.0 mrad EEAH: <3mrad FEAH: <3mrad <2.3 mrad <1.8 mrad
SEERERER TEMgo M?<13 M?< 13 M%< 1.1 M?<13 ZiE ZiE M? <13 M’ <13
HEE >0.90: 1 >0.90:1 >0.95:1 >0.90:1 n/a n/a >0.90:1 >0.95:1
H:1.4 + 0.3mm H:1.6 + 0.3mm
JeHER 700 + 100um 700 + 100um 700 + 70pm 700 + 100um V5 @2 O — 700 + 100pm 1000 + 100pm
g7, 250Hz - 2MHz(RMS) <0.2% <0.2% <0.25% <0.2% <0.25% <0.25% <0.3% <0.25%
ThERFaEM(8hrs, £3°C) <2% <2% <2% <2% <1% <1% <2% <2%
BIRECER) >100:1, >100:1, >100:1, >100:1, >100:1, >100:1, >100:1, >100:1,
EHAMA EH/I[A EHASE EHAMA EHSE EHAM EHSE EHAM
T <12W <12W <20W <12W <15W <15W <15W <20W
B3R 5V/3A 5V/3A 5V/5A 5V/3A 5V/3A 5V/3A 5V/3A 5V /5A
[RIRER 145 2 15 2 25 2 15 2
HRIRFIThEKEUERTF08-51845, Cobolt 08-5THNRASE MRS, THEMIIRER. HEIZIESHCobolt 08-01RFIFM,; FEIRIK FHIMBESHFIRFEER.
Model Number
WWWW-08-XX-(Y)-PPPP-CCC
Wavelength Powet
Version: Configuration:
o1 Free beam, no optical isolator 100 = USB, CE /CDRH Compliant
03 Fiber pigtailed, no optical isolator 200 =USB, OEM
e L M olimode o) osamaly %0755 21O Compn
51 Free beam (ring laser)* xxx = OEM customization
21 Enhanced Spectral Purity (ESP), free beam, with isolator
X6 Fiber coupled option - MM
X7 Fiber coupled option - SM/PM
HR8XE N
FHi&: 13522713167 BRfE: info@g—opto.com THREZ 19
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Cobolt 08-01ZF7 ST ==

iIEATF08-01 R T RIS B A &M
Cobolt 08-01 &I ARTETTRAACobotEBHIHT Cure™$iAR, HBHAKRA

XEFEEERHITRERE, JEREE TERNRIREELtE, BEAZEh

FHm.

Cobolt 08-03FFUFFEERAIFLF R EM - 1HRESE

BT 25mW
IERERENE(8hrs, £3°C) <3%
HAEZ(MFD)** 3.5+ 0.5um
HEFER n/a

SeeraH FC/APC 5252
bieaeSidl SM/PM
ST 2

RIREE PER>100:1, +3°
TRENARE m

KPR @ 3mm RN
JRARER 145

* 08-DPL 532nm 100mWigi (a8 T tetinig.

AiE100mW
200mw*

<3%

4.0 £ 0.5pm
n/a

FC/APC 25
SM/PM

2
PER>100:1, +3°
m

@ 3mm, A5
14

08-DPL 561nm
AIE100mW

<3%

4.0 £ 0.5pm
n/a
FC/APCFE#
SM/PM

a

PER>100:1, +3°
m

@ 3mm, BN
14

ML 1I08-NLD O 2%

08-NLD 785nm STM 08-NLD(M) 785nm

60mwW

<3%

4.5 £ 0.5um
n/a

FC/APC 22
SM/PM

a

PER>100:1, +3°
Tm

@D 3mm, BN
14

400mwW
500mwW
<3%

n/a

105pm
FC/PCHEHE
MM

=

n/a

Tm

@ 3mm, A5
15

** MFDSBINESAFAIMRFRIRIC480 nmAN630 nmibistf TR,

Cobolt 08-01R5UHFERIFAB S %M
Cobolt 08-01 RSB TISRECEIMNBITBERRIOLLT, FIARIEREIE
. ZINREGREREE T RVCL L. ERadESREN CAENIESET

M.

Cobolt 08-x7: ERIENABEILM - MRS EL

BEBE
HHEE(MFD)

St
SeLFimiE
IR RE
HEHPE
RIRER

Cobolt 08-x6: ZHEHAF (MM)

BENE
FEFE
SEEHEIH
JeEFREL
FEHFE
[EARHR

BfEEn
EEEO
iR

20

405-660nm

E [om | oo

A

08-NLD#OL# IR & %

This device is sensitive to Elecrostatic
Discharge (ESD). Always handle di-
ode lasers with care to prevent elec-
trostatic discharge.

WARNING VISIBLE and

INVISIBLE LASER RADIATION

Avoid eye or skin exposure to direct
or scattered radiation

Class 3B Laser Product

Max.Pwr (mW)

>50% >50% >50%
3.5@405nm-
7.52660nm 64 106
FC/APC 3= FC/APC F=ig FC/APC R
2 =) =
2m 2m 2m
PVC PVC PVC
15 k3 14

- RESE

785nm

>60% >70%
105um 105um
FC/APC %5 FC/APC 525
MM MMZHEEEF
2m 2m
pVC pvC
14 1%

USB =% RS-232
115200

JLREBRERHXERAH]

488

515

532

561

594

633

638

660

785 STM
785 ESP
830
1064

Class 4 Laser Product

Classified per IEC 60825-1:2014
Wvl (nm)  Max.Pwr (mW)
785 M 2000

400
400
400
499
499
499
200
200
499
300
499
400
499

Classified per IEC 60825-1:2014
Wvl (nm)

375 200

405 360

457 400

473

www.q—opto.com
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BFEO

Electrical Interface

08-DPL and 08-NLD(M) Laser head

To Key Control Box

<—Data - USB/RS-232

5V Power Supply

[T

08-NLD Laser head

Remote Interlock

Molex 6 pin - To Key control box

Pin  Function
i Remote interlock
2 oV -Ground

3 Direct On/Off (+5V Input)
A Key Switch

5, LED 1 (Laser On)

6 LED 2 (Error)

VGA 15 pin - To Key control box

Pin Function

1 LEDz (Laser on)
2 LED2 (Error)
Not used
<—SMA - Not used 3
4 oV (ref)
<—15V Power Supply 5 KeySwitch
6 Remote interlock
<—Data-USB 7 RS-232TX
8 RS-232 RX
9 Spare
To Key Control Box and Data RS-232 10 | 0VGND (ref pin 15)
11 Direct On/off
12 | Notused
13 | Notused
14  Notused
15 | +5V to keybox
NHRTSE
Laser Head without Isolator
- i~
ozn) :
1
i =
[1.2in] e
P3mm (x2)
\\ [0.1in]
= foam
ot
= N
s i [& Cobolt o
o7ia]
’ 155mm 100mm 40mm
= lo.sin] [‘ [3.9in] J T en]
Laser Head with Isolator
b doan]
2© 5 @
| @ &
P@
e
—

c» b N
e ? [& Cobolt [T1
[o7in]

f 128mm somm
| issmm L [s0n] i i

FBiE: 13522713167 #EFE: info@g—opto.com
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RTS8

Fiber pigtailed Laser head

©42mm (x4)
[0.17in]
s
[0.20in]
o)
‘
o ®
® ®
somm
[3.54in]
08-NLD 08-DPL and 08-NLD(M) - ot o
T
(& Cobolt o
v22mm [ T—
[0.48in] Ll
63mm | 100mm ‘ fo— omm |
[0.25in] (3.94in] [1.57n]
Laser Head with integrated fiber coupler*
- o
l ©
1 ® @
30mm @
[L2n] (P ®
e ® © 0° —
T—@ [0,1in]
126mm
[5,0in] [0,2in]
m [ m
] (fmm)
_f A
K [ Cobolt o]
1 :
T - a
20mm 136mm 40mm
" [ogin] T [54in] T hein] T

*Exact dimensions of the fiber coupler may vary. See owner’s manual for more details.

Key box

Art.Nr. 12482

-

[1.3in]

O

56,60mm
(220n]

22 ItREFREERAE www.g—opto.com
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Cobolt 08-01 FRFURITEFRS - EEel

INGERE | BEEREE

AT iEER e Bz B

Cobolt 08-01 Rl =R AZEC-FLEXEIE S TR=ES
BESHUAREHS-03

AT EahiEEEHIRITECHR
TEXUERIEESLAEABRHS-07

HHBaRRRIER (FIC-06)

S e et

C-FLEX Laser combiner

Heatsink HS-03 TEC-Plate for active temperature control Heatsink HS-o7
I
RERE
File Help File  Developer Help
Cobolt Monitor™ = Cobolt Cobolt Monitor™ = Cobolt
Laser Control Software a HOBNER Group:company Laser Control Software » HOBNER Ordup Soiping
Connected Lasers Connected Lasers
COM10  08-NLD™ M/N:  0785-08-11-0500-200 S/N: 9882 COM8  08NLD™ M/N: 0405-08-11-0030-200 S/N: 10893 Operation: 630.69h
LED Status Constant Power Mode LED Status Constant Current Mode
=) - =
PowerOn @ Set Power: 5250 mW 5241 mW FowerOn @ Set Current:| 76 mA 76 ma Autostart Enabled
£ LaserOn @ £ LserOn O : \Lis'e' Dr'd ”
i
) R ) sy " G T Key DFF for Laser OFF

et = et E®

| G - oo [ J———
“‘ EED 5coro 2 ovaibie pors Gohimes ) @ 5corvivo o v pors

GUI interface successfully connected to a laser

FREEE . aEh

BBiE: 13522713167 BRFE: info@qg—opto.com THREZ ? E- 23
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Cobolt OGN T 861 R 5t

CV Raman T~ 1928 FAESLIGH E JOWEEE] “Se e B s 2280, T 1930 PR T 16 VURE. FERali— 4, R el
FEAIHATOREINE), POSEA MR BIN A GBS B, T ELAERIZE, b gort, ALeg Mol Sl Aoy —Fhid Rl
TH, JUTRT A R -

MLAEA, V2RI OGRS RIS 15 5 SOoUTEE M N s (5 5 0Pk, FE6E/NI, SO A Wb 2 AR5 AT 42
XL BURROCEOR RGN /ML, THEESORRYROGE: , 7EVF 2 AR B F B IR RE, RIES; CCD A1 InGaAs FES AL
PO ICTAS ShEb e, Jenkikiar; T HA R PR A AR RAOETrE, LA TR F 57 RN IHT T R T % .
FERIZGAAL R, S 2R TRATLGE: w8 R MERER U TR s, WIS AU RIS W25 A w45
PG A 2 2R P A SRR SRS S BT A 0L 2 R e R] LA N2 W03 b e R AR Y T 5 S A T e A
YL 2 T L B A B, (2 (0 T LA URTR I ) 2 2Y o

L4, fr SOtk 2 FORE R, AWEAMEE W MG RTLLAN (NIR) o AEE W DGR S UL P FF R BRI .
NT IR 2O S, WIF B 2 ARG L, Horp — S Ly R A 56 . SERIPCHILL, BRIt (352) MheE,
TS 8 AU A i LA AR i Y, R ELARWR A 1 CCD R (3K~ 800 nm) o PGB IIE ) MR s U 0 e (RS —
JITH, FIENHAIE 2 S EOR B R MIOLINE R R 2. BRI IER R, TLEN, M TWEMATE, RERKLH 780-
790 nme AL, XFFEZOCHEL, AT EAE NIR "P T ERI S, T MBI AMOR M2 MG, 2 x T IEHUMR LUK S R
SIS i 2O6IHE  (SERS) M. JuAh, AHORMZ T, BEABRIPIHEA RIS AR XL, 2 (555
WL, TR, AR LAIOEE R 255 . fJa, N TR HIHREO K AU IR 25, ERLEN T, &
U EATIE P A AT HO L -

Cobolt FULEHRAE T RERTEMH )72 1R BROGS, AERIE S PRI SO . RUE M RHBLE1TS HTCure INFRFIANLIIAL
MG, WIAEARDK ) TAFIR EE TG A SR AR M 2658 (B DPL 3 <1 MHz) |, HARIMEIEEERS (<1 pm) FIURIENEIELEEELT s0dB (1
W2, X DASEEAR R R R AR SO, BUA T LI THz T A E AR I 2455

C-WAVE HYAI i MUt AREE &, (7% C-WAVE BARWE & TR T RS A PERALEO6IE, FRbl S 0 S g s fr 20 7
(TERS) ZIHIFIZEA

*SOF

@ 355 nm

it
355nm  non-resonant
473 nm @473 nm
PN -
300 350 400 450 500
Wavelength (nm)

1600 1400 1200 1000 800 600
Raman shift/ e

B SRR S S EITIESF 355 nm MTAE 473 nm HOEH
K, MEERINH 255 0, WITHRAL T S s (fy FE 2 25k ip 2 B, B GRS (Witec 24 7])

2 B TIRK N ETE I WR Browne R .

Ik 2 WO ?

A=D1 alEiR 66t i S B2 2% N b7 SO G IV 3 NS N 3 N BB P I e g B d A Sl OB 2 213 o N A 1]
Gy R, PLg S PR TS AR 2 AR L AR PR ZH S B KA R

HIE, MEFESIERE. CRA TN EDLT - A PRI, TR DA NGE . 5N, B o s ok i a
WIS, IR AP O B 255 s o

Fk, PN R IR T AT . JRATI8H ) COD WARL 255, IX2E CCD eI it FRCRAE 800 4HK LA_L YR L K PARAG
XTI soonm HIF T, FRATATLAGEA] InGaAs FEHSUEHA . H InGaAs Rl JATLEBARY A | HUAEAIOAY SR BRI B 2 H AR

o SOER R IR 785nme BB T H 5 3L TOLTH SRIMERACR. JRARGERO & 2 MR . 998, BRI
ERT B o

AE L S 6T S e PG 5 T o2 P IR P REARFALE
B TRACZ AN, A SO R ROLAR I % S RN M RES A, RIS HEARATE, PERRENE, Jul Az, JuRih,
H IR NI ZRAE PR LA MO A I B 4 o

3 LIEPE T2 T IR R M TARDHIEMARSE, N T AREREROET R, WoLLaE
FEZ/NT 10pmo (2, EOHER R LR EALIEIL/ N T ILE, ARERET 1 MHz.

AL R E SR EROGRR R AR T 0dB, X T IEF AR LI = FATFEE LI 1~20m HIRHBGERZFER G RE
A RIA], TR 2 ) A R B B I8 LT pm BT SEBLR BB Lo

RS NI EFRRRE OB HH DR TE R IMLZY 10 mW BIELLAMEZT 100 mWo S IR KO NESR G, HEERIFE IR R

ALV R RAFIRES AN AR o A K o

WO, BB SRR AR AL B R R AL P RS SR E N R SR AR RO 2R T
oS R BRI T B P Ay B i S sl OB IR DL T 64T 2 4R B W RLSE B e R e s P AR 2 MY S AL
B IFAE S 1 TV BRI o Ak .

BT, HATRZE S AGHRIICE T FISHOEH, MALAROE . W4, SRR AROGE I (5 AR arE £ 10000 /N, 7F
ARG HORVERE R ROE T T 0 S0 o T A e K TE R

24 ItREFREERAE www.g—opto.com
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Cobolt 06-01 55 6eE — S

EMIREPFE | SIRSRE SRS | RS

Cobolt 06-01RINBINEFLSIRE RS (BLS06- HPLD) BT EINE. S, SREAts, TIERKERE, SEEE405nmE
975nmZiEl, FrERUGEIIRAREEIRT, ARFGTIARENBIERAREOMNE.

XL AR R ACObOIURAFHIHT Cure™ARIE, WRAZMMFHIRES TSN, FESLSCHHMAL.

Cobolt 06- HPLD Bt EEEESREETIINE, TETSMBMANSSIIRE, REEH. EXRAEDCTRAICRER
HE, HRERRESHIES, FEEERITRMEMEY MG,

s

ZTER. BEBMESERIIFSIREES
REERSANIA1.2E

ANERKBE405nm ZE 975nm

BHzEmH SRS

IREREEESTT, ALERATTEMY

R R ERRE AN E 2 BERS

BRI RIS S 4 R R S TRE R s Hs

IR IR R IR

Typical Analog Modulation at 100 kHz Cobolt 06-HPLD

Laser signal in blue, input signal in green. Long term power stability Typical Beam Profile

.....

" i I R R

EETEEERE |

S S S SO S S SR A

O g kAN e

Change in Power (%)

iz
RARRR EYIEZF IR EBaMERMR
EF AR SR ¥zl

AlXE

BBiE: 13522713167 BRFE: info@qg—opto.com THREZ ? E- 25
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Cobolt 06-01 7 6eE — SE

RS SR

Cobolt 06-0122 HPLD BtasrliR4mihmHiE: BHRyREvE, 5RA
EoEE Cobolt ERIHT Cure™XARPKAITEEEICATRLT, AEERREEN
RIFSERBLRE, BEAZEREMERM.

AR R RS 5
Cos s a0 s s Jew |0 a0 o5 |

FeERAS 06-HPLD

BOERE (nm) 40515 42545 450110 48815 520£10 6386 75045 830£10 975-10/+5

BN (mW 900 1200 1200 1200 800 1200 1200 900 900

ThEefagEtE (8hrs) <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%

1875,20Hz-2MHz(RMS, %) <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%

SERY (Mmityp) X:2+1 X:2+1 X:2+1 X:2+1 X:2+1 X:2+1 X:2+1 X:2+1 X:2+1
Y241 Y241 Y241 V241 V211 Y211 V211 Y241 V211

REFHHITE(MW) 750 1000 1000 1000 650 1000 1000 750 750

St FC/PC, 58 FC/PC, 52 FC/PC, 528 FC/PC, 52 FC/PC, 54 FC/PC, = FC/PC, @  FC/PC, B  FC/PC, B4

bS] 2 2 2 2 2 2 2 2 2

. 50,105* 2008 50,105*,200a% 50,105* 2008 50,105*, 2003 50,105* 2008 105*,2008% 105*,2008% 105*,2008; 105*,200a%
400 400 400 400 400 400 400 400 400

TR iES 1K 1K IS 1K 1K 1K K IS

KAFE ER AN TN B BN TR BN T B

iR 15000 1EEES000NE  TZEES000M  1EES000NE  1EEEiS000/NE ;fgzsooom ;fazsooou\ ;;EEESOOO'J\ ;:az\zsoooa\

RERAFCER, Bt CERTRIEE RS

E

T{ERIR

IR 12VDC, 3A

FREBEFIERE SIRE (EA)

B EIRE SRR 50°C

BTSSR 10-40°C

FENERE -10Z+60°C

e 0-60% RH, T HS-0780#58

INEASE 800 - 1050 mbar

FOESLEERREREENT (40°C) <0.4K/W

BUCSKAIBARIAGED 254 A This device is sensitive

to Elecrostatic Discharge
y A

WARNING VISIBLE AND

WWWW-06-XX-M-PPPP-CCCC INVISIBLE LASER
_T T t RADIATION!
Wavelength Configuration:

Model Number

IR 1100 = CE / CDRH Compliant Avoid eye or skin exposure
o1 Free beam, HPLD 1200 = OEM Laser product to direct or scattered
03 Fiber pigtailed, HPLD 1XXX = Custom OEM laser product U K radiation.
M Multimode (beam) C n Class 4 Laser Product
Classified per IEC 60825-
1:2014
Wvl (nm)  Max.Pwr (W)
405 4.0
425 4.0
450 4.0
488 4.0
520 4.0
638 4.0
750 4.0
830 4.0
975 4.0

26 ItEERREERAT www.g—opto.com
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Cobolt 06-01FE5iH¥28 — SR

AHSE

HrESThEEH

EHREE DC - 2MHz

LT/ RrERSE <50ns*

i=hiviad >10000000:1 (>70dB)
BNES - RFEF 0-08V

BMNES - BT 2-5V
BNES-ER 2kQ
BESTERIRH

PR ES DC - 100Hz
LEF/FHERSE) <2ms

L >10000000:1 (>70dB)
RNES 0-1V =% 0-5V

. 37 + 5mV (0-1V)
REE 68 + 5mV (0-5V)
MNES-ER 2kQ 8% 50Q
HrESRERET

BAEHISRER >2MHz
LF/FHERE) <50ns*

BNES - [RFEF 0-08V

MNES - BB¥ 2-5V
BNES-ER 2kQ
BESETRRG

RAEBISE >2 MHz
EF/FHERSE) <250 ns

BNES 0-1V 5% 0-5V

N 37 £ 5mV (0-1V)
RS 68 + 5mV (0-5V)
WANES-IEH 2kQ) =% 500

Laser Operation Maodes and Settings

(O Constant Cument mA

(O Power Modulation  [] Digtal

@m®

-
@) Constant Power 400| mW

[ Analog
O Cument Modulation [ Digtal  High: | 362| mA
Analog
Analog Impedance Analog Input Voltage
@ 500hm Qo0-1v
O High {2 kOhm) ® 0-5V

Measured Power: 400,0 mW

Measured Current:  361.9 mA

Power: |  400|mW

BFEO
Control 1/O (to key control box)
Data - USB —|
L SMB - HF Dig. Modulation
A
\
12V, 3ADC Power Supply

BisiE0
BfEEN USB =% RS-232
RERISE 115200

FBiE: 13522713167

#EFE: info@g—opto.com

Molex 14 pin - Control I/O (to key control box)

Pin Function

1 Remote Interlock
2 GND

3 GND

4 RS-232TX

5 RS-232 RX

6 LED 1B (Laser ON)
7 LED 1A (Laser ON)

8 LED 2 (Error)

9 Digital modulation input (limited to 500 kHz)
10 GND

11 Key switch

12 Remote ON/OFF

13 GND

14 Analog modulation input

Molex 2 pin - to power supply

Pin Function
1 +12VDC, max3A
2 GND

AlXE

TmES

27
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RAEIETT

TEEHTHANSEER, METRERUSTRAIERIEN. SXEEETRURBSENBRERSHROER, BRRHEENER
LEREE M AT,

External | Maximum Power control speed? Digital External Maximum modulation speed?
power (ON/OFF) |modulation Laser run mode Digital? | Analog? | Command?
control? 06-HPLD LT VIET- signal?
No DC No Constant power
No 500 Hz Yes No 500 Hz Power modulation )
Yes 10 Hz ’ 1 kHz ‘ 100 Hz No = - Power modulation M
No DC Yes Yes 150 MHz 1kHz 2 MHz Power modulation
Yes 10 Hz 1kHz 100 Hz Yes Yes 150 MHz 1kHz 2 MHz Power modulation ™ M
Yes 300 kHz 10 kHz 2 MHz No Current modulation
No DC Yes Yes 150 MHz 10 kHz 2 MHz Current modulation ™
Yes 300 kHz 10 kHz | 2 MHz Yes Yes 150 MHz 10 kHz 2 MHz Current modulation M ]

RTS8

Laser head dimensions

@ 4,2mm [0,2in] (2x)

Smm ST
[0,2in]
30mm
[1.2in] -
oy 90mm
Lotin] | [3,5in] Smm
[0.2in]
80mm
[3,1in]
g [& Cobolt © || v
15,5mm ‘ 100mm J 40mm
[0.61in] [3.9in] [1,6in]
Key control box dimensions
84,6mm 59,6mm
[333in] i [2.35in]
m : |

il

34,6mm
[1.361n]

%_@

=
T

€

1 o—n I TTere==nT

[ Cobolt

80,5mm
[3.17in

=]

28 ItEERREERAT www.g—opto.com
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Cobolt 06-01 Z75I;%¢se

EPSREPFE | RrEdIGe | ELEREER

Cobolt 06-01&RF B R A TIARERNERIRIZT, FRESENINER IS ISRKBEESEE. 1ZE - RizREEnTE T
ALK EH, FRMAFERMARIE, S0 ARt EERICE SRS (MLD) FIESARBER S (DPL)
. HESEEERERHIINEE, TXI375nmE1064nmSEEIRNSHEM NS THIE. RENES.

Cobolt 06-01RF R AT RANEERACobolMBRIHT Cure™FAR, KA EHEREESHEERS, ERE
EEEMRATRENE T, BAZERFERMN.

XLERERERFCobolths BIRIHT Cure™RAHIE, WIRAZINFAIRESAREY, FESLSEHRIMAME. Cobolt 06-01F
SUBCERERA TSN ENE PRI, BATERAEIREERAE (C-FLEX) SntiiiEsT, BhlERTAREEMRMRIERNE
TN DHTEREE RN B R.

s R

ZTER. REBEMESa RIS
HHINERRSAIA400mW

NG E=405nm = 1064nm
532nm,553nm,531nm#N594nmE{RES s
ISR SSIlNS Pl e SN EA vl

£ eS|tk BT Cobolt 06-MLD Cobolto6-DPL
PR AR E S B i i o
BN IR S & N R S TR E T HIs

B ERIREHSTI S St RIE R A ME RIS R P AR E R
IREREEEIRIT, ARERAITEM

PR T T I S S PSS

Cobolt 06-MLD Cobolt 06-DPL
Typical Dlgltal Modulation at 10 MHz Typical Mixed Digital and Analog Modulation at 1 kHz

signal in magenta)

Flﬂ_fm
TU]

N7 PR SRk
RIS R BRE b i Y HBoMEERE

KiEEF EFRE EYEF R

FBiE: 13522713167 HR#E: info@g—opto.com 29
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Cobolt 06-01 Z71;¥5¢s2

MycEtEa S
I R N T T N N2 7 T

FRERS 06-MLD¥S{RE s
BYERE (nm) 3755 395+5 405+ 5 415+ 5 425+ 5 445 £ 5 457 £ 5 473 £ 5 488 + 3
ST (FWHM) <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.5nm
BYEhE (mW, BH 150 100 100 100 100
ZSaE) ( 70 120 365 120 120 400 400 300 200
300
IhERRATE M (8hrs) <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
u;:)f’szMHz(RMS,%) <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
FEBER T (um) 700+100 700+100 700+100 700+£100 700+100 700+£100 700+100 700+100 700+£100
ZSjEHEEE(TEMoo) M2<1.1 M2<1.1 M?<1.1 M?<1.2 M?<1.2 M?<1.2 M2<1.2 M?<1.3 M2<1.3
75 50 50 50 30*
BeEHIIERmMW) 25 25 150 60 60 200 200 150 100*
150
IhEFREME(8hrs) <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0%
=, <0.3% <0.3% <0.3% <0.3% <0.3% <0.3% <0.3% <0.3% <0.3%
20Hz-2MHz(RMS, %)
FAHOER iiE(red boot) ii8(red boot) I8 (red boot) i%iE(red boot) ii8(red boot) ii8(red boot) iiE8(red boot) ii8(red boot) ixi8(red boot)
SeEHA FC/APC = FC/APCFEiE FC/APC R FC/APC 3 FC/APC FEig FC/APCFER FC/APC FEiR FC/APCFEE FC/APCER
b Sicl SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM
PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2
{RiREL 0dB),+3°HExF 0dB), +3°1E%4F 0dB), +3°483F 0dB),+3°1E%4F 0dB),+3°#83F 0dB), +3°1E%4F 0dB), +3°4E%F 0dB),+3°1E%F 0dB), +3°#8%4F
8, EHAR 8, EHAR 8, EHAM #, EHSR 8, EHAR ®8, EBSR 8, EHAR ®8, EHAR #, EHSR
BFEE(Um) 3.5+0.5 3.5£0.5 3.520.5 3505 3505 3.5+0.5 3.5+0.5 3.5+0.5 4.0£0.5
TSR LES 13K 1K (ES (ES IES 13K 1K 1K
KHPE D 3mm, BN @ 3mm, RN D 3mm, BN @ 3mm, RN @ 3mm, BN @ 3mm, AN @ 3mm, BN @ 3mm, BN @ 3mm, AN
R ;f. BZ5000/)\ ;;E, B5000/)\ 2 2 2 2 prs 2 2
fsos 55 0 Bl 561
FERES 06-MLD¥-SRBEE 06-DPLEWRE S
BYERA<(nm) 505+ 3 515+ 3 520+ 5 5321+03 5528 + 0.3 561.2+03 5936 + 0.3
S E(FWHM) <1.5nm <1.5nm <1.5nm <1MHz <1MHz <1MHz <1MHz
50 25
EEhE (mw, 80 100 25 50 30
ERERESIAH) 8 150 80 200 %0 100 100
400 100 200 150
IR (8hrs) <1.0% <1.0% <1.0% <2.0% <2.0% <2.0% <2.0%
175, 20Hz-
<0.2% <0.2% <0.2% <0.25% <0.25% <0.25% <0.25%
2MHz(RMS, %)
HHRT (m) 700+100 700£100 700+100 700£70 700+70 700£70 700+£70
EE >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1
R#F(&A, mrad) <13 <13 <13 <1.2 <12 <1.2 <14
ZS[EHEL(TEMOO) M2<1.2 M2<1.2 M2<1.2 M2<1.1 M2<1.1 M2<1.1 M2<1.1
25
o 40 50 25 %
REHHHINER(MW) 40 75 40 100 50 :go 50
200**
IR (8hrs) <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0%
1875, 20Hz-
<0.3% <0.3% <0.3% <0.3% <0.3% <0.3% <0.3%
2MHz(RMS, %)
FAHOER niE(green boot) I%8(green boot) iniE(green boot) I%18(green boot) i (green boot) %18 (green boot) I%18(green boot)
Pirat it} FC/APC =i FC/APCFEig FC/APC i FC/APC 3= FC/APC F=ig FC/APC 3= FC/APCFEig
bS] SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM
PER>100:1(>20dB), PER>100:1(>20dB), PER>100:1(>20dB), PER>100:1(>20dB), PER>100:1(>20dB), PER>100:1(>20dB), PER>100:1(>20dB),
RIREE £3MEI TR, EEHA 3T, EEHS 3N, EEHS 3T, EEHS 3N, EEHAS 3T, EEHS 3T, EEHS
] & ] I )] & ]
HAFER(Um) 4.0£0.5 4.0£0.5 4.0+0.5 4.0+0.5 4.0+0.5 4.0+0.5 4.5+0.5
TR LES (ES LES (ES 1K K (ES
HHPE D 3mm, FEEHN @ 3mm, FEEHR @ 3mm, REEHR @ 3mm, FEEH @ 3mm, REEHR @ 3mm, FEEHN @ 3mm, 5
R 26 26F 26 26 24 26 2E
R B PARE B
iR AR R

PHREREEROGRE, ST ZEH M1 2NRBRRE.
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Cobolt 06-01 ZE751i&5¢ee
P56y i 3 ey

(63 Jes Je2 Jew _Jeo les les leo |75 |

FEmERG 06-MLD}:S{R a8
BRI (nm) 633 +3 638 +5 642+ 5 647 -1/+4 660 + 5 675+ 5 685+ 5 690 + 5 705+ 10
HttEEE(FWHM) <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <1.2nm <2nm
mi (emitl; B 80 180 180 130 100 200 40 200 30
SiEEt)
ThERRATEME(8hrs) <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <2.0% <2.0% <2.0%
= <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.5% <0.2% <0.2%
,20Hz-2MHz(RMS, %)
FEBER (m) 700+100 700+100 700+£100 700£100 700+100 700£100 700+100 700+100 700£100
BE >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1
KH#ifa(£f, mrad) <16 <1.6 <16 <16 <16 <16 <1.75 <1.75 <19
ZS{EHET(TEMoo) M?<1.2 M?<1.2 M2<1.2 M2<1.2 M2<1.2 M2<1.2 M2<1.2 M2<1.2 M2<1.2
REAFEIHIIER(mW) 50 80 80 60 50 100 20 100 15
TR (8hrs) <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0%
U;E:ILZMHZ(RMS,%) <0.3% <0.3% <0.3% <0.3% <0.3% <0.3% <0.6% <0.3% <0.3%
HAHOEE e (green ifE(green ifiE(green iHiE(green B (green iiE(green I8 (green ifiE(green HiE(green
boot) boot) boot) boot) boot) boot) boot) boot) boot)
SeerEt FC/APC F=i FC/APC 54 FC/APCEig FC/APC 3= FC/APC F=ig FC/APC 5l FC/APC F=ig FC/APC 54 FC/APCFEi
bS] SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM
PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2
{RifREL 0dB), +3°HH3F 0dB), +3°#E3F 0dB), +3°483%3F 0dB), +3°#8%F 0dB), +3°48%3F 0dB), +3°48%3F 0dB), +3°HH3F 0dB), +3°#8%F 0dB), +3°#8%3F
8, EESME ', EHSA &8, EEAM ', EEAR 8, EEHMA ', EEHR 8, EESMA ', EEHA ', EEHR
HAFER(Um) 4.5+0.5 4.5+0.5 4.5£0.5 4.5+0.5 4.5+0.5 4.5+0.5 4.5+0.5 4.5+0.5 4.5+0.5
TR K 1K 1K K 1K K 1K 1K K
HFFE @ 3mm, R @ 3mm R ER @ 3mm, BN @ 3mm, R @ 3mm, R @ 3mm FEEN @ 3mm AR @ 3mm, R @ 3mm FEEN
[ERRER** 28 25 25 26 28 26 2F 2 2
(720 | 7es |88 |80 [so o5 Jowo o5 |1060 |
FERET 06-MLD¥SHRE RS
BYERE (nm) 7305 785+ 5 808 + 5 830+5 850+ 10 915+ 10 940+ 10 975+ 5 1060 = 10
SR (FWHM) <2nm <2nm <2nm <2nm <2nm <2nm <2nm <2nm <2nm
,%2‘7%1)3$ (i, B 50 250 120 250 200 250 250 250 200
szt )
IhERRaTEME(8hrs) <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0%
1575, 20Hz-
AMHZRMS%) <0.2% <0.2% <0.2% <0.2% <0.2% <0.5% <0.5% <0.5% <0.5%
FBER (um) 7004100 700+100 700+100 700+100 700+100 700+£100 700+100 700+100 700+100
BE >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1 >0.90:1
K#fa(2f, mrad) <19 <20 <26 <23 <23 <14 <14 <14 <14
ZS/EHET(TEMoo) M?<1.2 M2<1.2 M?<1.3 M?<1.3 M2<1.3 M2<1.4 M?<1.4 M2<1.4 M2<1.4
BEEEHIIEmMW) 20 100 50 100 100 100 100 100 100
IhERRREME(8hrs) <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0% <2.0%
175, 20Hz-
AMHZ(RMS.%) <0.3% <0.3% <0.3% <0.3% <0.3% <0.6% <0.6% <0.6% <0.6%
SRR infE(green iiE(green IiE(green ifiE(green iiB(green infE(green iiE(green IiE(green i#iE(green
boot) boot) boot) boot) boot) boot) boot) boot) boot)
JeEHa FC/APC 35 FC/APC 3242 FC/APCFig FC/APC 325 FC/APCER FC/APC 35 FC/APC 325 FC/APC FEig FC/APC 5=
biraesSicl SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM SM/PM
PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2 PER>100:1(>2
J— 0dB), 0dB), 0dB), 0dB), 0dB), 0dB), 0dB), 0dB), 0dB),
+3ERI TR, 3T, +3 M TFR, +3MEG TR, 3T, +3HERI TR, +3HEG TR, 3G TFR, +3HERI TR,
E=val| EHSE EEHAM EHAE EHSE EEHAM EHAE EEHAE EHSE
HHAER(um) 4.5+0.5 4.5+0.5 5.5+0.5 5.5+0.5 5.5+0.5 5.5+0.5 5.5+0.5 5.5+0.5 6.6+0.5
TRENARE (ES 1K (ES 1K (ES LES 1K 1K 13K
HEPE @ 3mm, BN @ 3mm, N @ 3mm, BN @ 3mm, RN @ 3mm, BN @ 3mm, RN @ 3mm, A 55N @ 3mm, BN D 3mm, N
JRIRER*** 2 2 2 25 2 2 25 26F 26

HEXE
BBiE: 13522713167 BRFE: info@qg—opto.com THREZ
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Cobolt 06-01Z7%51&yg3S

RIS

BERRIRIR

B ES TR
R

T/ TR E)
ji=rieed

BMNES - (£F
BMNES - BT
BNES-IE
RIS SRR
PEes

EF/ TR A
ji=reed

BANES
BHERE

BANES-IE
HrESHERES
RAEBISEE
3dBHEE

EF/ RS E)
BNES - (KB
BMANES - BHEF
MANES-IEH
EESEFRS
RAEBISEE
EFt/FRERSE
BMAES

SEREE
BANES-IE
HLANBAC R L THRL PR R 48K %8 2% 250ns -

06-MLD- SRR
375-520nm,633-1064nm

DC - 10MHz

<2.5ns*

>10000000:1 (>70dB)
0-08V

2-5V

2kQ

DC - 10Hz

<10ms

>10000000:1 (>70dB)
0-1V 8¢ 0-5V

37 £ 5mV (0-1V)

68 + 5mV (0-5V)
2kQ 8 50Q

100MHz
150MHz
<2.5ns*
0-08V
2-5V
2kQ

300 kHz**

<2 s
0-1V 8¢ 0-5V

37 £ 5mV (0-1V)
68 + 5mV (0-5V)
2kQ 8 50Q

**06-01 AL 55V IO 8 ST 1 52 MHz LI ) o

Model Number

WWWW-06-XX-PPPP-CCCC

Wavelength —T

o1 Free beam, MLD

51 Free beam, DPL (high power)
91 Free beam, DPL

o3 Fiber pigtailed, MLD

53 Fiber pigtailed, DPL (high power)

93 Fiber pigtailed, DPL
X6 Fiber coupled option - MM fiber
X7 Fiber coupled option - SM/PM

Power

Configuration:

1100 = CE /CDRH Compliant
1200 = OEM Laser product

1XXX = Custom OEM laser product

Fiber coupled option

06-DPLEWAR S
532nm,553nm,561nm,594nm

DC - 1kHz

<100us

>10000000:1 (>70dB)
0-0.8V

2-5V

2kQ

DC - 1kHz

<100us

>10000000:1 (>70dB)
0-1V 8 0-5V

<0.1V (0-1V)

<0.5V (0-5V)

2kQ 8% 50Q

10kHz
<30ps
0-08V
2-5V
2kQ

10kHz

<30us

0-1V 8 0-5V

37 £ 5mV (0-1V)
68 + 5mV (0-5V)
2kQ 8% 50Q

Laser Operation Modes and Settings

Ve
@® Constant Power | 400| mW
(O Constant Cument 300| mA

Measured Power: 400.0 mW

Measured Cumrent:

Power: | 400 mW
High: [ 362| mA

3619 mA
(O Power Modulation ] Digital
[ Andlog

[~ Digtal
Analog

(O Cument Modulation

Analog Impedance
(® 50 Ohm
(O High {2 kOhm)

e

Analog Input Voltage
Qo-1v
@ 0-5V

(CeliE) (0T

‘ WARNING Wvl (hm)  Max.Pwr (mW) Wvl (nm)
VISIBLE OR INVISIBLE 375 200 505
4\ LASER RADIATION 395 200 515
Avoid Exposure to beam 405 450 520
This device is Class 3B Laser Product 415 200 532
U K sensitive to - Classified per 425 200 553
Flecrostalic  1£C 60825-1:2014 445 499 561
ischarge
cA b 457 499 594
473 450 633
488 499 638

32
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120
200
200
499
400
400
499
120
200

Max.Pwr (mW) Wvl (nm)  Max.Pwr (mW) Wvl (nm) Max.Pwr (mW)
642 200 808 200

647 200 830 200
660 150 850 300
675 300 915 450
685 100 940 400
690 300 975 400
705 100 1064 400
730 100

785 499

www.q—opto.com
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Cobolt 06-01F55¢3e
TERIE

PR 06-MLD:S25t28 06-DPLEIEE
TRAEERRIRY 12VDC, 3A 12VDC, 3A
FREBIE ARG STE (ZEA) SEE (ER)
LR IRRRRE 50°C 50°C
BITNERE 10-40°C 10-40°C
R -10&+60°C -10&+60°C
TREE 0-60% RH, Tk 0-60% RH, TTi&kE
NEXSE 950 - 1050 mbar 950 - 1050 mbar
BCELEERES AR (40°C) <0.8K/W <0.4K/W
BOCKIBREEREED <25W <25W
EE?;&D Molex 14 pin - Control 1/O (to key control box)

Pin  Function

Control I/O (to key control box)

| 1 Remote Interlock

: 2 GND
Data - USB — : 3 GND
\‘ 4 RS-232TX
SMB - HF Dig. Modulation 2 g R
6 LED 1B (Laser ON)
7 LED 1A (Laser ON)
| 8 LED 2 (Error)
12V, 3A DC Power Supply 9 |Digital modulation input (limited to 500 kHz)
10 | GND
‘ﬁ{%;ﬁu 11 Key switch
12 Remote ON/OFF
BEE0 USB & RS-232 13 GND
TR 115200

14 | Analog modulation input

Molex 2 pin - to power supply

*"JWE?I%& Pin  Function

il +12VDC, max3A
Laser head dimensions 2 GND

@ 42mm[0,2in] (2x)

90mm
[3,5in]
80mm
[3,1in]
i Y e
wim @ C@ b@ﬂt '®' flolz:'r‘v:
[0,7in] ‘:ﬂ{ m
‘ =)
’ 15,5mm —— —
[0,6in] ] =

Key control box dimensions

snmm
.35

F  —Ia—ill [

[& Cobolt

=

3.17in]

80.5mm

FHi&: 13522713167 HRFE: info@g—opto.com
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Cobolt 06-01 ZE%I;&ys2e
EDAEDED | TR | A6

B iED Bz B

AR EC-FLEXEY A 5Rseth

BT 06-01 Y Es AL EuAES: HS-07
1EFT06-01 BB LRI AT S BRES : FIC-04
72 Al NI RS = B g

C-FLEX Laser combiner

Heatsink HS-o7 2-to-1 Laser combiner for optogenetics

Cobolt 06-01 Series with Cobolt 04-01 series

2-to-1 Laser combiner for optogenetics
Example : 06-MLD 473 and 06-DPL 594 nm

TEREMNESR

Performance Data- Beam profile

Performance Data- Modulation

Cobolt 06-01 Series MLD laser Cobolt 06-01 Series DPL laser

Typical Boam Profiles
Variation between diode lasers (MLD) and diode-pumped lasers (DPL)

i TekAun Tig'd .

Typical performance at 10MHz digital modulation
Rise/Fall Time: < 2.5ns

Typical performance at 1kHz digital modulation
Rise/Fall Time:
< 6 psec at 532 nm
Cobolt 06-DPL < 60 psec at 553 nm
Mi<1.1 <30 psec at 561 nm

Cobolt 06-MLD
M*<1.2

+ Data showing typical beam profiles for 06-MLD (L) and 06-DPL (R) lasers in the + Data showing typical modulation for 06-MLD lasers and 06-DPL lasers.
Cobolt 06-01 Series.

H

HUBNER Photonics | Coherence Matters. m HUBNER Photonics | Coherence Matters. i

34 ItEERREERAT www.g—opto.com
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INSEE | BMERIA | SiRIKEYEEE

Cobolt Skyra™2—IKHEE, KATE, AENANSRIKHE S, RESTIHERE, HistRFoisanTa g
RA, HFVNG, JRINETEC!

ZRERERACobotEHRAIHT Cure™FiERARIE, BEEEMAINHE, RISRAKEETHLAEIEEN. HT Cure™ZA
ASIEETTHATEISE. KAME, HRASHLY R ARERSEERERENEENR.

Cobolt Skyra™ 1@{tzs[EY B HMHA AT B ENFME S, ZIREEMATIREMERINEIER, BafEIOEMEBHERR
FIBRUEEP, NBELREREYMEFAR. ABMERA, RIVERNES. BMENETNREFRERERERURGREFEE.

FEaE R

¢ FAIERESIRAREONRK

< EEEE405nm,445nm,457nm,473nm,488nm,
515nm,532nm,553nm,561nm,594nm,633nm,
638nm,647nm,730nm}A2785nm

¢ RNERKEDCH TR NERSREES], ST
R, REVEH
¢ EEETIRESAIA100mW
$  RARE REREEERT, RESRETFTH
$ REERCTTRSEmES R
< SGEEETE405 - 785nm
¢ BRPREFNER AR RE
Cobolt Skyra™ - Combined Beam Profile Cobolt Skyra™
All 4 laser lines in one measurement Typical Power Stability
5
“ b
3 —488 nm
g2 —s05nm
£ e ———r
2 o M w e it ‘_:-;‘-
3
4
5
° 1 2 3 4 5 6 7 8
Time (h)
Cobolt Skyra™ - Combined Spectral Performance Cobolt Skyra™

All 4 laser lines in one measurement Dynamic Pointing vs Baseplate Temperature
R GhRLYCER g ) 300 7

Total pointing < 10 prad / °C

50

Pointing (prad)
Baseplate Temperature (°C)

4 6 8 10
T T TR T Time (h)

FBiE: 13522713167 #EFE: info@g—opto.com 35
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viz:Ero e
HEERMER RARMER EYEFRF
ioeawdiilihY KBS TEFRERER

SkyraSiic e

Qfeictob) g9 M ANE Sy

st [0594 405 445 457 473 488 515 633 647 730 785
Cobolt DPLSHARBEIELE Cobolt MLD Esirtes
R 532.1 552.8 561.2 593.6 405 445 457 473 488 515 633 647 730 785
IRIHEE (nm) +0.3 £5 +3/-7 £5
. 50 50 50 50 50 50 50 50 50 50 50
B 100 100 100 100 100 100 100 100 100 100 50 100 30 100
*—&DPLEDEE, (RIK/9532nm, 553nm, 561nmak594nm) FISER=F MLD iRIKEEMER, SRR BIRKEEDA150m,
*HHITRERIIER, ARBR RGBT, &EE‘#&M‘T{#
» HHARLTILAYCDRHIZHIES
» HRUB AL RAES-HS-05
FFESE » ERBEAEAIEY
HFOLHERER 700+100pm
HBHRRE 508511 o
REfa, 2R <1.8 mrad
ZS[EIEEE(TEMoo) M?<1.25 FrXIIEE
fRIREYEEE >100:1, EEAM
BLERRS 250Hz - 2MHz (rms) * <0.3%* »
KEFSE (8N, £3°C) <3% °bol
AR <0.5mm by, T
SR <5 mrad et o
IR E SRR (20-50°C) <10 prad/°C
H O SCA R BB EEE <50um
ASCIEER AR E RE <250prad
3 3 INT-X7
BRI S
. DPLESISTRHEISIE e
USSR (532, 553, 561 #1594nm) FEFBRIE
S BE - B MR DC- 5 kHz This device is sensitive to Elecrostat-
i >10000000:1 (>70dB) >50dB ‘ ic Discharge (ESD). Always handle
LY DS <60 s diode lasers with extreme care to
/TR ‘% I\ prevent electrostatic discharge, the
éﬁ;g-ﬂﬁ BE~ BT e B ?rlllmary cause of unexpected diode
o >10000000:1 (>70dB) >50dB allure.
! N <1ps <100 ps
LEF/ RS A WARNING LASER RADIATION
PR Avoid Exposure to beam
HE 200k 200z Class 3B Laser Product
Classified per IEC 60825-1:2014
MRIC/9532-594 nmAYEDERR, HI975IR (RMS) IRFE/NF0.5%; BREFBERESRIGMN. Wyl (nm) a Max.Pwr (mW)
405 120, 450
445 120, 499
457 150, 499
Model Number 473 120, 350
488 80, 250
ML-AAA-BBB-CCC-DDD-XXX-YYY-ZZZ-QQQ-WWW 515 100, 200
Tt 1ttt o 2 200,499
553 100, 499
Wavelength Laser1- 4 Power Laser1-4 Conﬁguration; 561 150, 499
7
=USB, CE/CDRHC liant
ML = Free beam multiline laser 100 ‘ / omphian 594 200, 499
MF = Fib led St 200 =USB, OEM 633 120
= Fiber coupled option 300 = RS-232, CE /CDRH Compliant l ' K 638 200
400 = RS-232, OEM 647 200
xxx = OEM customization ' n 730 100
785 499

36 ItEERREERAT www.g—opto.com
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SkyraZiRI<iEEER

ST ES IR

FEBANE

RHFSENE (8/\T, +3°C) -MteFimit
St

{ifREL

TREAHRE

HABE

Feeristt
FERES80100

FRRS80110
FEmRS80223

E
TIERIR
EiR
IFE, BERS
BARERE
NERE, BT
FERE
B EEAES40°CRIFET
MR STHERI TS 8
BN
TR

BESEO

Skyra Laser Head

>50%, EREUABATEIRTF
<3%

FC/APC, 8°, BB

SM/PM B8R

PER>30:1,+3°

1%

2 3mm, PVC

HEFFI#BERS: 405 -640nm, SM/PM, FC/APC, initl, B
HKEFFNFESES: 405 -640nm, SM/PM, FC/APC, i,
HKEFFN#ESES: 405 -785nm, PCF, FC/APC, imiE,

12VDC, 6.67A
60 W

50°C

10 - 40°C

-10°C & +60°C
<0.17 K/W

<3 58

USB =% RS232
128

To Key Control Box

12V Power Supply

Data - USB or RS-232

RIS

A

Modulation Inputs

Free beam laser head dimensions

=
iR

Cobolt Skyra™ - Fiber Coupled

Change in output power through one SM/PM fiber with Temperature

& 5 @ ° “» 5

Change in power out of the fiber (%)

Molex 10 pin - To Key control box

Pin | Function

1

2

w

o N o L

Remote interlock

oV -Ground

Direct On/Off (+5 V Input) - OEM
Only

Key Switch

LED 1A (Laser On)

LED 2 (Error)

LED 1B (Laser On - Redundant)
Not used (test)

Not used (Ground)

561nm

~e-638nm

4 Laser lines in one single mode fiber o 488nm

*405nm

3 35 40 45
Baseplate Temperature (°C)

Molex 4 pin - To Power Supply

Function

oV

oV (connected to pin 1)
+12VDC (connected to pin 4)
+12VDC

10  Not used (Ground)

Key control box dimensions

samm
[2n]

Me—nm Mr—nmn

[& Cobolt

2o Ol

Toam] = e

38mm_
85555
T 9000
3

10mm,
[o3%a]

| = ]

Fiber coupled laser head dimensions

%9

©®

HS-o5 - Heat sink with fans

o

B0
®

X

@ Cobolt Iﬁl ]

FBiE: 13522713167

7

[ = T

HRFE: info@g—opto.com
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SkyraZ <65

INSERE | BMERIA | ZiRIKEYEEE

Cobolt Skyra™ - Combined Beam Profile

1

ﬁ#%l‘\\

Cobolt Skyra™ for SERDS
Typical spectral purity

FBF SERDSEAMAR RIS E 5 FEBATE RS
PSR ZEEEM785nm B TR E a8
B RIIIRESIA100mW
INDRE. BEREE, REBRFTH
R HTHRERLT R

PP RFRERAERE R

R I

FralERES 8

Bk - BRI 784.8 £ 0.5nm

B2 IR RIS 785.3nm

RIE 0.5 £0.1nm

JRER, B0k 700 + 100pm N
S >085: 1 7c) I [ |
R, 2R <1.8 mrad

ZSjEE(TEMoo) M? < 1.25

(RIRHEL >100:1, ZESF Cobolt Skyra™ for SERDS

BTG 250Hz - 2MHz (rms) 3% Wavelength Stability vs Baseplate Temp. 20 - 40 °C
KEFREME (BN, £3°C) 3% . &
SRR <05 mm Han a7 Mo S o ;
R <5 mrad —Baseplate Temperature (°C)

IR E SRR (20-50°C) <10 prad/°C G
HEI O SEAER U B E EEE <50pm 35
AR ERE <250prad

Rz R

SERDSTAAR NS EDYGE

38
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Change inWavelength (pm)

Time (hours)

www.q—opto.com

Baseplate Temperature (°C)
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C-FLEXZ RIKERBEEER

BREFERE | MSHRE | BXER:R

XABERE. REAIC-FLEXEUCERAVCRIESITMI AR, RERRRATURMSIASIERK, H ISR
ROEHIET, ERTREHSIEHAE, EANEE R GS.

C-FLEXZ RIS TR L8857t 0 AIE T Cobolt SRS Rs N S AR S SEtt. ZIREIFIGFER, TEEZ%Cobolt 06-01
7. 08-01F7%l, 04-01FRFIK05-01RFEEEs. C-FLEXANZITARETE LR TEERERENE, TLREAERRRETRER
N IR A IR E R HEEO RS S S,

C-FLEXZS R ARV GRSRAEEMABIIRT, sEBmREHIIFNDCRESEREBHEBIRKIIRENE, A ERDURIKMRETH
BEREENREE, XEEFEESZNNASSR. C-FLEXAIREES], BRI ENBNERES R —XEAREEE
F. HREEME. NSNENEENESNARSITE, MR ERESIReRIL.

T

[—=F -
At

OIEERL4, 63E BB LR
FAITMAEIR, SEEIM375nm=E1064nm
EEFE REEHERIIAR

B LATIEEN
BEERgmHSE T sss
BEami Tkt

AR A TR IS

PR IR R e

w7 PR ik
HEERHME KRR EoHERHIER
RTVARBRY FIBEF AEF e ER
2EER E VA=) i S5FFMA
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C-FLEXZ RIKERBEEER

BICERIERESEL:

BERDRERARHIIRIRGE

SAHBATIRIRENE (8, £3°C, SM/PMYEAT)

TISCAEABARER (SM/PMEET)

BERCRIRERGIEERIENE (10-40°C)
FEALEIESCRIEERER (8T, +3°C)

HET ORI SRAD R B E & T E
FISEHEO R B E

[Ty

C-FLEX Model

WS

Cobolt 06-01 5% 08-01 BEsHIRALE
Cobolt 04-01E MR ALE

Cobolt 05-0 TR EEHIRAEE
AOMHIRA SR

Bt Z AR R/NEIKIERR

RO
SRR
ETIMEREDO

EERFRR

EifEO
HESKRE
RIFRE AR B
BT
FREB(EFIIAE
FEREEE

BE (FTiQ%R)
ESE
30°CRIBRRITTHARERL
R

BRURERER

20nm
375nm,395nm or
405nm - 1064nm

C4 - Mg
15V/7A
USB

50°C
<1534
<398
SEIEIRR
10 - 40°C
0-90% RH
950 - 1050 mbar
<0.2 K/W
<100W
2%

RFFRNTA05nmESEFREA AR 2B IRIEEA.

40

WARNING/DANGER VISIBLE AND INVISIBLE LASER RADIATION

<10%

+2%

>50%

<20 prad/°C
<50 prad
<50um
<150urad

20nm
375nm,395nm or
405nm - 1064nm

C6 - 7NiR%
15V /7A
usB

50°C
<159
<354

10 - 40°C
0-90% RH
950 - 1050 mbar
<0.2 K/W
<100W
2%

Classified per IEC 60825-1:2014

Avoid eye or skin exposure to direct or scattered radiation.

Class 4 Laser Product

Avoid exposure to beam.
Class 3B Laser Product

This device contains components that may be sensitive to
Elecrostatic Discharge (ESD). ESD protection can be achieved with

proper electrical grounding.

20nm
375nm,395nm or
405nm - 1064nm

C8 - J\igh
12V /21A
UsB

50°C
<1594
<358
SEIREINR
10 - 40°C
0-90% RH
950 - 1050 mbar
<0.2 K/W
<250W
1%

T
™) E CObO,t

P

JIERERRRARAT

C-FLEX

375 nm
395 nm
405 nm
415 nm
425 nm
445 nm
457 nm
473 nm
488 nm
491 nm
493 nm
505 nm
515 nm
520 nm
532 nm
553 nm
561 nm
594 nm
633 nm
638 nm
640 nm
642 nm
647 nm
660 nm
675 nm
685 nm
690 nm
705 nm
730 nm
785 nm
808 nm
830 nm
850 nm
915 nm
940 nm
975 nm
1064 nm

AfERIS

70 mW
120 mW
365 mW
120 mW
120 mW
400 mW
400 mW
300 mW
300 mW
200 mW
100 mW

80 mW
300 mW

80 mW

1500 mW
150 mW
1000 mW
150 mW

80 mW

180 mW
1000 mW
180 mW
130 mW
100 mW
200 mW

40 mW
200 mw

30 mW

50 mW
250 mW
120 mW
250 mW
200 mW
250 mW
250 mW
250 mW

2000 mW

e & ®# & @ & © ¢ & o & & o @

www.q—opto.com
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C-FLEXZBIaRiHE=E

By FCIR I

AR SRR E A= 375nmZE1064nmsBEl. Cobolt 06-01 RGBS RHE LR BERMTAFITNEE, $TXICobolt 04-01

F108-01RFUBERE, FIEECAYCESIRE (AOM) SEIISEIAH], FraEEnlEHItiseErI7e 2R T C-FLEXRSEH.

Cobolt 06-01ZE7IiYEREHISE

FRET!
BRI
HAESTERES
VAR
EF/TRaE
fiiead

BNES - |RFEF
BNES - BT
BANES-R
RRIESERES
AR
EF/TRERE
fi=riead

BANES

EEFRE

BMANES-
HFESHERR
BRI
3dBHEE
EF/TrERE
BNES - |RFEF
BNES - BHF
BANES-R
RES RS
BRI
L/ TRERNE]
BNES

FEFRE
BMANES-IB

AOMitEESEL

Cobolt#¥=r=m (GEHIE)
BRI
AOMTRERER
BB RFQHIED
PpEs
BFESES
EEEL@3MHz
EF/TrzadiE

RF ON/OFFLLE=
BNES

PRI

ERESER
BETE

RF ON/OFFEEER
EIIRAREE

{67

FBiE: 13522713167

06-MLD SRR
375 - 520nm, 633 - 1064nm

DC - 10MHz

<2.5ns

>10000000:1 (>70dB)
0-08V

2-5V

2kQ

DC - 10Hz

<10ms

>10000000:1 (>70dB)
0-1V &% 0-5V

37 £ 5mV (0-1V)

68 + 5mV (0-5V)
2kQ 5% 50Q

>100MHz
150MHz
<2.5ns
0-0.8v
2-5V
2kQ

>300 kHz

<2 s

0-1V &% 0-5V

37 £ 5mV (0-1V)
68 + 5mV (0-5V)
2kQ 5% 50Q

Cobolt 04-01, 05-01F108-01%%1
457 - 1064nm

>80%

50Q (nom.)

DC -3 MHz

>30dB@DC
<200ns
70dB
0-5V

1kQ

0-5Vv

60dB

-0.5V E +5.5V
1kQ

BRfE: info@g—opto.com

06-DPL *SORRAEIR R
532 - 594nm

DC - TkHz

<100us

>10000000:1 (>70dB)
0-08V

2-5v

20

DC - 1kHz

<100 ps

>10000000:1 (>70dB)
0-1V = 0-5V

<0.1V (0-1V)

<0.5V (0-5V)

2kQ =% 50Q

>10kHz
<30us
0-08V
2-5V
2kQ

>10 kHz

<30 ps

0-1V = 0-5V

37 +5mV (0-1V)
68 + 5mV (0-5V)
2kQ =% 50Q

AlXE

TmES

41
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SRR E

C-FLEXZ RIS Rz i=a
RS ASRR

C-FLEXEDC AR EEREIRERCRITRIGE:
* ATEECEE AR

« B O AR

« FFEHCRELHE SR

- RERTEERETBRAIDF R

« BB CAIRIRMIN R R AR

« R BRI HAITIRITNTGE

< INFEEFMECE, BERERHEA].

Tek Run | [if ] Trig'd
3 ;
e N 5 P TR 3 imi i
Seaniter] e
Bistable SRESSHFHIT Unistable 8357 : ' :
BAIRER (Hz) 15 50 I Ch2 Rise
#iEg (W) n/a 2 : : : : i : : © 297.8us
_EF/ RS IE(MS) <0.5ms <0.5ms ; ]
WNESED SMB SMB T —— i I R >
BNES 0-5V, 1kQ 0-5V, 1kQ f 2.995ms)
Ch
Piwss  smm o e Cmee  ges SO
S - @EF 200mV M40.0ms'A Ch3 S 640mv-
ch3 1.00V @
- mie.00% o :

W RS
C-FLEXR AR ECE N SRR s Ma tinO. W MNmOZBAhR S B e R AR E 7o EC.

KBS

C-FLEXBCETRERH SN ARBE R, NHABSRIIARAFC/APCIRE, AiRIESRIBIFCPeEEEMLEN. ZIREIFE S
BENAEETIE, FEZR400-1100nmATKICSEE.

TSR

RSN RIS B e tHINER, FERMASFIEMEESEAE, IRAT CEBESIMREY RN 1%E100%, Z=HIEEERT
IEESEEI405 nmZET1064 nmEgELes,

ThER sk
BRI TECETIMIBCIRENES, AIXESEEMARERRETINREN, FHEMO0-5 VIRIEHES REYMILEDISRIT.

[ -1-]
SRS
C-FLEXELS Cc4 c6 c8
HUAREIRS 13471 13533 13235
HEAEERT (mm) 326 x 225 x 54 326 x 359 x 54 326 x 479 x 54

42 ItREFREERAE www.g—opto.com



Q

SRR E

@-OPTO TECHNOLOGY

|

142mm

i "
[5.5%n]  samm
) [5';'1 T

0 2
‘ ] °
s £
s | ®
L
| )
O
£'g
EI [[| o000 00w
8o &

i o o J
17mm [ 225mm —————1
[067n) 7] ™ in -

259mm
[10,20in]

C-FLEX C4 Heatsink

RTSE

C-FLEXES
BOtEREE (mm)

BE, TERUEETAE

f

BBrlnm
[3,46in]
@ ®
}
Configuration specific panels
300mm
[11,81in] 5
C-FLEX
210mm
[8,27in]
C-FLEX C4

FBiE: 13522713167

L :l] o [5374“;;“]
e [H] e
38,5mm!
[1,52in]

Mounting holes for
Mé or 1/4"-20 Screws

Mounting holes for

M6 or 1/4"20 Screws

S

|

1 r g
£EE = E
EQ B o
EE J T
¥ @
é i o8 06000088 0o |
f
325mm
17mm
[0,67in] 13%i
359mm
[14,13in]
C-FLEX C6 Heatsink
Cc4 Cc6 cs8
300x 210 x 88 300x 310 x 88 300 x 396 x 88
<3kg <5kg <10kg
25mm 4x M3 25mm 8x M3
) [0,98in] *‘ F [0,98in] r
Singel Aperture Dual Aperture
33mm 33mm
(I: | V 1,30in ; ‘ [1,30in]
iy [1,300) p
d =Y o = o0
[(—] —
Lol 30,5mm o 72mm ol 30,5mm
[1,20in] [2,83in] [1,20in]

300mm

[11,81in] 5

G-FLEX

310mm

300mm
[11,81in] 5

G-FLEX

[12,20in]

C-FLEX C6

#EFE: info@g—opto.com

B\xE
THREZ

396mm
[15,59in]

C-FLEX C8

43
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Cobolt BEEHO AT V. TH 2 HR B st
P B (Super-resolution Optical Microscopy) FIOE 765 RS 0 PR BR , SOVPRM R AR5 1 R I 23 0] 43 M A 25 41
SRR EG, IR THRERMENEG (WE ), AEGEAP R T RTIIARA I T . Cobolt WOLH 2R T STED,

SIM, PALM, STORM, SPIM, easy-STED S5 73 ¥R R %0, H 56 MG BE I, AR FI TR S AR T SR i, B S Y B AR 15

Switch-on

Laser Switch-on Switch-off
B, Phase e
Plate +|
E Scan . u
. 200
< Objective -

Effective Fluorescence

<<200nm

2 STED 4 W i G5 T At

[ 1 JEREERT STED #8573 B B Hh i
STED #4337 %8 5 R A phy 8 e A2 ML 2 5 0 3 1 o 2 W P FERAE 27
WFSE T Stefan Hell & - fE#7 [ STED B AT, — I
RWOCH S AL EIE AR STED JeREs 4, LAt s LA
FAATART 30 77 1) 52 W0 S R R B 285 A2 51 (B 2) o FIHRER b

A/ NI B R AR AT A R I R . e
lﬁﬁ:ﬂ%, R ES: (Cw) WOLESLEL T STED WA (\’\]iﬂig et CENECE f/fﬁﬁfﬁﬁﬂ 4iE: CW-STED I@& )

al., Nature Methods 2007, 4: 915-918) » -5 1345 &5 2 A VFd e T A N e e b e 1r T f S AL B e
RN 500 mw 31251 2 v FE RO AR LT Ak S 2 e Aoty Cobolt FHL T 85 Bt S0 M3 i S A MO 38 ik
Ef% (Vicidomini et al., Nature Methods 2011, 8: 571-573) o CW-STED >500 mw ~590 nm (STED) 457,488,514 nm (excit)
3 5 T MRSV MIBIITRICHCE IO R, M [ G sTeD
B (ZE) « Cw-STED (A E]) Il i Cw-STED (A FAFIA L)

Cobolt Flamenco 660 nm 500 mw

K, g RS04 H Cobolt 180 mW H 660nm RS (Flamenco™) o |Basy STED Cobolt Blues 473 nm 50 mw + Cobolt Jive 561 nm 500 mw
/ﬁi“j éj\;ﬁ%:%*ﬁ: Ejﬁ—ﬂ: STED LE%S&ﬁEQ?%TEHﬂE“ SIM ~100 mw 457,488,515,532,561 nm
Cobolt 660nm Flamenco ™ DPSS #OGE#Es A LA T 511 HY S s K 205257 ook o )
STED ﬁﬁ\@i’}:ﬁﬁﬁ, BURTEE K. B 28RS 5 0L e TR STORM/PALM nm (low power), nm(high power

SPIM Cobolt Mambo 594 nm

Cobolt FELERO G b H T AE Wy B 22U M et e

IARZE BB AR L AR R EAR, MFRHEROC AR R E D AEE, TIRF FIEE R E RSB 7 WA, DI PR g 15
e FraRSe R ARAEN A, ThEAOT, Ty, S B AG R M T A O B B2 Y T R S AR IR . K28R
AL m R 2R R SR W, DME RS AN BT i 28 S I S 2 A R o

Cobolt #AL T HH 2 1 B 2 4ok, ARFESIOLRMELN . Cobolt 06-01 2 FHEAR I HL I 1 §E ) (F HAF BIE T i h
HRERS, Bl cLSM, Spinning Disc fI1 TIRFM o ILA1, HAAMTE / VA H] (EAEEIERIRWT) (EEAIEEUEROE, ek, Jtifft,
WOEHRIN, FRET, FRAP 255 A HIK S|,

JUF-FrA Cobolt WOLRS LTI AGERLE] C-FLEX WG AR M T R, — M E R PR LM A 8 MIOE#R . IR C-WAVE BUEER
AR LT 5288 1 n] WG LT A6 P F AR 2 i ml i, AT mT A 3 22 AR R 96 T AN, FRATTT LA Cobolt Skyra, iX
S Pl BB K AL ROt a , T ER I RIS TR 5, ik T S BB T 2 R AR, AR T i A,
FAVFH EE NI Cobolt Skyra I AT AR E WAL Ar B FHOER M58 92 S M AR

Sample

- e Stacked
—_— .
light-sheets
[}
v

Flow cell

4 B e B AHER G 5 BT EM R REIEG 6 Skyra HOLHRH T AIHEAL
AERMIFL, — 2L RS AT Skyra™ WO R 0GR A9 O S REB) 0 2 R R AU 1 B R B, Il /RyCEBRARFIIH 7 - 3y
RFILRAFAE BTN A 2 3R S S - SRR . SRR S AR T TORIB R BoR , SE R st M HL A
AR AR R HAT, Skyra™ BOGE CAAE RS EM BB (SMLM) W AT, T ARIBUARNE A ZHER AT DA 1% S e e AR 1Y
FUG AR5 FACTFRIZS R 3 9 T DURBUE W B £ 18] 4 MIE 5 MBS AR (SMLM) TABRRIIEE, RS RIS,
BRI (Cosy), Ml (W) , BUE (ALt M) |, NshER (e ER) 2. BBV 2048 X2048, REEME 45/ HIH-
Skyra™ WOLAHIL AT ASEAET A o [ 6 JRoR 1 ZF i i sh it RO IO L) 2 R 0 B 7R L

PRI AL RGO i REARE 2%, AL, TR Skyra™ SR HTCure™ BORMGIE, MAUNTG, (T EM. BRIRER I
DT RO B SN AR BRI I OG- AIe R R, A Dy SN 24 o Dol (L0 A i 39 P RO AP TR A o

ItREFREERAE www.g—opto.com
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C-WAVE Q‘_‘A‘A"E

ERETTRE | S | RImELEHER

FIRIRIRIRAT C-WAVERDERRLA— SRR AISCI 7 L& A SRR A OB B ST ETR. R FaTAESIIEEN45044
KE3, A0045KAIEEN A WHGETEE.

C-WAVERS I CRRERP RSB aRERE, FEIINA RIS EERESE ZR0EIERES. XD Rs T SEI T,
BB AR ERST, FERCRENFRENES T, BEXREEREE R ERIKTE.

C-WAVER R AIEIE S L FEESMET S 8IR%:E (OPO) SHEBETARMRANES, ASMHNBZSRMT RIE
SHRRHA GRS Z.

1

=
At

< EUERHIRIKEEE
< AIEENATINRERAIBEIRER VR
¢ 2EIRKETAR
< AEREGEIT 20GHZEHHME
< BERMEES/NVFS500 kHz, B
¢ BHERTTSARE
v P SRl
RISk EFEAR MAFKFZF
www‘\/’r\f&mm
EaMEE KRR
g 2000 ;

1000 |
500 |
| v "

0
-46,75 -3425 -21,75 -925 3,25 1575 28,25
Frequency Offset/GHz

AlXE

BBiE: 13522713167 BRFE: info@qg—opto.com THREZ ? 45
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S

SAVAVE VIS HPZ oAV VIS C-WAVE GTR C-WAVE BTS
VIS-I: 450 - 525
. . nm;
VA 4500 = S VIS: 510 - 750 nm;
) : VIS-I: 540 - 650
T Ve EXD-GEtm nm; NIR-1:1000 - 1500 nm; NIR: 700 - 980
900 - . nm
[ERD= L0 o IR-1900 - 1050 nm; NIR-11:1700 - 3400
1080 - ) nm;
R-11:1080 - 1300 nm; RETeES
nm;
+/-1 nm (VIS) +/-1 nm (VIS) VIS: <2 THz;
TR <17THz
NIR-I, NIR-II: <1
+/-2 nm(R) +/-2 nm(IR) o
[ 3::]
absolutelambda <2MH <2 MH <2MH <1MH
2 2 2 2
Bkt BURFR
Kit&#s)
VIS: >300 mW;
(typ.>500mW),
>800 MW@600nm;
VIS-1,VIS-II: >200 mW; VIS-LVIS-II: >80
mw; NIR-I:
>500mW@470 nm; >600mW;(typ.>800
AT mw); ;\ZVSO mW, up to
IR-LIR-II: >400 mW,
IR-LIR-II: >200 NIR-I:>TW@1.7 - 22
>TW@940 nm; mw, Hm,
>500mW@2.2 - 3um,
>200mW@3 - 3.4um,
IRIR/ARREIRR VIS-LVIS-I: <5%; VIS-LVIS-II: <5%;
<1% (10Hz-10MHz) <0.1% rms
(BREYE) IR-LIR-IE:<1%; IR-LIR-11:<1%;
- VIS: 0.5 mm; VIS: 0.5 mm; VS TSt
FURGb R TRE ) 20mm
IR-1, IR-11: 0.2 mm; IR-I, IR-11: 0.2 mm; NIR-L. NIR-1I: 2 mm
’ ’ VIS: <250 VIS: <250
v::.d;zsa uradi(typ. <50 radi(typ.<50 prad); rad(typ.<50 prad);
FeRIgEIEEE [t <50 prad;
Rl (RIS e IR, IR-II: <50 NIR-L, NIR-1I: <50 1
N . ' rad; rad;
BiF iRk, KFEHH, SiRik, KFHRE, HilRik, KFHME, LifRiRk, XFHE
>1000:1 >1000:1 >1000:1 . >1000:1
(A &= (TEMOO)
VISNIR-I: M2 < 1.2; M2 <15
g M2<12; M2<12; 2
o NIR-Il M < 1.4; (yp.<12)
<1 MHz (typ.<500 <1 MHz (typ.<500 <1 MHz
%R <1 MHz (typ. <500 kHz) KH2) KHz) (typ.<500kHz)
VIS: >20 GHz (up to
EWEAEE VIS-I: >20 GHz ; VIS-I: >20 GHz ; 40 Ghiz)
>10 GHz
(GHz) LR - NIR-I, NIR-1I:
IR, IR-1I: >10GHz IR-L, IR-1I: >10GHz RS
20GHz);
400 500 600 700 800 900 1100 1300 1500 2000 nm
|||||l|||l|||||||l|ll|l<>|Illl [} I||||<>I | 1
K up to 500 mW upto 1W
-WAVE 3 t
QWAVE =
VE upto1W upto 1.5 W upto2 W
w - — — ==
QMIE upto4 W
BTS
oy upto 1 W
-WAVE s
R ===
X ﬁE\ upto 1.5W upto2 W
C\.W NIR b
||II||||I|II||I<>I|II| 1
900 1100 1300 1500 2000 nm

46
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Output Power (in W)

C-WAVE IR
HPEIE

C-WAVE IR
LP{ELh=E

IR-1:900 - 1050 nm; IR-1:900 - 1050 nm:

JE LI0S0L41300 IR-11:1080 - 1300 nm;
nm;

+/-2nm(R) +/- 2 nm(IR)

<1 MHz <1 MHz

IR-IR-II >400 mW;
IR-1,IR-Il >200 mW;
>1 W@940nm;

IR-LIR-I1:<1%; IR-LIR-I1:<1%;

IR-1, IR-11: 0.2 mm;

IR-1, IR-11: 0.2 mm;

IR-I, IR-Il: <50 p

rad; IR-I, IR-Il: <50 prad;
LefRiR, KA, i, KEAM,
10001 S

M2 <12 M2< 12

<1 MHz

(typ.<500kH2) <1 MHz (typ. <500 kHz)

R-l, IR-IIl: >10GHz IR-I, IR-II: >10GHz

C-WAVE NIR

NIR-1:1000 - 1500 nm;

NIR-1I:1700 - 3400 nm;

NIR-I, NIR-IIl: <1THz

<1 MHz

NIR-I: >600 mW;(typ.>800
mW);

NIR-I>TW@1.7 - 2.2um,
>500mW@2.2 - 3um,

>200mW@3 - 3.4um,

<1% (10Hz-10MHz)

NIR-I. NIR-II: 2 mm;

NIR-I, NIR-II: <50 prad;

Rk, KFA5E, >1000:1

NIR-1: M2 < 1.2;

NIR-II: M? < 1.4;

<1 MHz (typ.<500 kHz)

NIR-I, NIR-II: >10GHz;(up
to 20GHz);

C-WAVE Spectral Coverage

V'S HighPower

GTR

IR HighPower

500 750

1000
Wavelength (in nm)

INIR:
BIVIS LowPower IEINIBTS [ IR LowPower NIR-Il

2000 3500

www.q—opto.com



R
BEifEO
FREB TS
2z
R
R
TRRESEE
TIERES
T

S

FeREH

OPOfESytimMytiit (AIitHL)
BEESElEE (EE1,2)
FfESitAkH

12VDCEIN
NI
Aux Ini\
Perge Infgi\

C-WAVE IR

C-WAVE VIS HP

C-WAVE VIS LP
&L=

C-WAVE GTR C-WAVE BTS

110V / 230V
LAKK / RJ45
ST (HTFISOINET)
RRCEFA
10 - 40°C
0 - SOWIERNRRE, Tt
20 - 25°C
10 - B5%HERHERE, FTi<kE
300 W
KSR R

Bz, AERIATSHGRBEEHEEER
<20 mWHJOPOfES, FC/APCHEAHEN
-5VZE 5V, SMAEO

OVESV, TTLEH, SMALO
MR

GND, FlatPlug 6.3 x0.8
0V Z 5V, SMA%EL
0.120.5sccm, 4mmiRE,

AlXE

InterlockBXBiiEEE IIEERIEEE  (IRMEESL)
CAVEVISHP CIAVEVISLP C-WAVE GTR C-WAVE BTS ::I:;J’;IR
R~
=] 645x486x133  575x410x155  645x486x133  645x486x133 645x486x133
, mm)
&8 (kg) 44 34 44 44 44
Prae——-1—1
=EER 98 80 98 98 98
(kg)
FBiE: 13522713167 BB info@g—opto.com

ISEER Z=SEER

TSNS

TREE 7 @)%

C-WAVE IR
Pz

IKISHETR

C-WAVE IR
Pz

575x410x155

34

80

C-WAVE NIR

TIRER

C-WAVE NIR

645x486x133

98

47



TEHEHH

ETOPONEZEIRZ/IIC-WAVERTE e, @EC-WAVE GTR, VIS IREHELS, TiEISHWIHISSIIRKIET. FERA=
MORIETO: IFEMREEREET (BE) | BRRERRE (EEEMEtEE) | LIRBSERTHIFOPOIRK (L4
BEREE) . XENETREESHINEENET, NMEREEELKKES.

IR/NIR VIS/GTR IR/NIR VIS/GTR
HHE-BARE (THz) BARFTOE <1 <2
MR- IERRER
K= (GHz) 50 100 <3 <6
HELE, ToHMEE

10GHz 20GHz 100kHz/mV 200kHz/mV
IERER RS RS

C-WAVE BTS RURIKIEE TR REMIKET. Eit, EXNRKKITLUEDRENEHTIRE.

EEHIER

C-WAVERRERTIBIE 4 E hEUHAIRE, (ERMIUNLEEE ENENAFREEHAIRE. ARRERHEESIRE, (B RER
HEEEKIK.

ERRENT, BFULEEHC-WAVERIREIZSFIEXSH. B REEEXAE AEMERRR ARSI T, £C-WAVERG=HIE
RrfVEB P&,

5C-WAVERSEEE Fwebsockets, RFRFAREMEMZISHIRAINEF, FZFERS, FMOBRFNFREESEMHA. BHE
PythonZBERI~ I AS.

“ Home A T_aryut; ?u_ng-n: -I?- Fimp: 7.04

Channel Shutter. Emission Wavelength

About =
Pump in Close e 780.00 nm 7045 W

e idier Close: )] 2120.02 nm
212009 /\/

Pump Out Close: 780.00 nm
[ use wiLm

Signal Close: W 1234.00 nm 0775 W

SHG S Oper 617.00 nm 0.000 W

OPO Cavity Status SHG Cavity Status SHG Temperature Scan

ETAN/A ETA- A

C-WAVE GTR, C-WAVE NIR, C-WAVEVIS HP, C-WAVE IR HP, C-WAVE BTS{Z4I5R
WS ARSIE TSR ARBMALETE, BABTEN.
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C-WAVE
HURRT

* BA\l mm.

C-WAVE VIS HP{F{LE]

C-WAVE GTR{fFLE]

C-WAVE BTS{F#LE]

8178

) :
. o
al
3
: : -~
© - g
8 . 15 i 378
: : [¥2 6133 -
P 5 E
E= =18 M= —:] b= 313.6
L 258 ]
C-WAVE VIS HP, GTR, and BTSIFMEFIGIE]
~
Optical Monitour Output OPO Electrical Monitour Output < o
g a ]
3 Channel1 Channel2 Trigger 8
_ = o ﬁ_ﬂa\ —"‘“‘J]w 8
o@o |oay )| w5 |mms U U
%"‘ @ P@ @ 79.2 558 |54.74 |42.91
owjor 1| e || | 0 4700
{ 488.81
L | .
C-WAVE VIS LP
) 572,6
R j
s -
\D-
(Y]
o
LA a T
- |
-
:I'
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C-Wave J e SR F 4itak -

T BB R TR
e AT BRA T

(IR I NI E A A PLR S T2 1E
WFFE 5 it R e o R MR AR £ 22 R TP AR L 40
BOmMEZE, AW, e, R, TR
FEH T T LR AL B DR B4 T A R R 11 2
Y RIEN.

& R EEFOPR A B ST — TR B 1 T,

| CHEN ORI ER AR . I W T
C-wave OPO IX FCHT BG4 . F 2 Fh 6 1% 51 56
B3 A -

C-wave WG E R F4F dibenzanthanthrene (2K
FE9E DBATT) 40 TS e A E o HOEAR KA
I E] DBATT WAL P I, MM A T AR5k, %
SR, SRHFOEFIRNEE (SPCM-AQR,
Perkin Elmer 2 #]) AN — 2@ PR KT
(WS/6-200) LTI HOEE RI IR .

285 A (1 B0 AT O B BEAR ) RER RS, HIRKTEAE 10-50MHz JEFE Ao i T BN 718 SR
FIRTRAS T A, NARA A, Higid 1THZ. R, W R AEL T ROGE, AT LA X HL—
AR E AR 1 R, BOGR B TR I — D EBEHRG S AR EL /N T s B IR,
M H TR EARTECRE N JCHE, XEEA T AT 28090 7. Moh, EIRBERRFIZEMN 0 T4 & T Bk POt
WACHY RTEE, T ELSR T R 200mw, BIGHYT R

WEIEON, RO, K EAROER, RSO S N ARSI b HP AR = A BOLER
A3 FC T BN AT 35 700-1000nm, 54505 AT LA HY 350-500nme  HeRHEOGES T AR F b O JC B el HE A 420
WOt SRR EIETERIET AR, WA S oS miigas (0PO) B4t T —1MEms]
ﬁ?ﬁﬁbg©%W&ﬁ@ﬂﬁﬁi%%ﬁ&ﬁw&oﬁ@ﬁﬂﬁ,K@%?%ﬂ%ﬁﬁ,#ﬂ%%%ﬁ%
[SLIE BRI

B )
e
C-WAVE (]
e

longpass
filter
L=

2 SEB— By

30

254

201

fluorescence (kcts/s)

484.925 484.926 484.927 484.928 484.929

laser frequency (THz)
Figure 1. Experimental setup: Confocal microscope including a cryostat. Figure 2. Fluorescence intensity of DBATT molecules hosted in a naphtha-
Afiber guides the laser light to the experimental setup where it is cleaned lene crystal versus excitation frequency. Inset: Schematics of the inhomo-
up with filters and focused onto the sample. The red-shifted fluorescence geneous broadening of DBATT molecules with a linewidth of 1 THz.
light is collected, filtered, and analyzed with an avalanche photodiode
(APD).

DBATT G REHY UL PAAE 618nm FTUT, FHI R 1THZ 2B A ks 7Ol R iy —/NBOL i
B IVZLR DO R SAERO GG A T . APD BEATHI. SERERYSS R R 2 55 1) DBATT #.51- HYHHIE
WL WL C-wave WOLAT, FHEE PRI BOLA BORBWE B0 T R AR £, T LU T
B E T B W T

IRSEE T DU T A W B P A BRSSO I . BUROETR, RIS T AROEE A C-Wave
e, AEEIESAEIRIE BTN AR A HDE IR . 456 8K IE T A WOL AR C-wave OLAR, 15—k
PEAL SR 450-1300nm FIPATEE N ATRE, 4 H 3B IIE, TeRFBCRROE TAEN BT, AR 77 6 ] P #8 i
ﬁ%ﬁg%iﬁﬁﬁ\iﬁ&%%%ﬁ%%%ﬁ%,Mﬁﬁ%%ﬁ@ﬁﬁ%,¥%%%¥ﬁ%i%¢@ﬁ%ﬁ
; ig\/ﬁ/n °
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NS C-Wave BOGERANES 1 [F

SR TR ES K (Coulomb Crystals) FJ LAE IS FH AL A W] G SHObE R = 4 BERF I
[ (o7 2R BRI B T B RO TR B K 285.3nme SEAMOETT LUBIE X C-wave IX B RIHOG & 545 42
C-wave WG AT 0.5W BN, ISV 56 450-650nme 774 ML RS TR N ARG H1, W] DA, 46
PR i, T 2R,

%/ (AMO Research Group,University of Freiburg, Germany) H TAEET & 7B R4, Birh (1) WA TR
F PR B R ARSI 2SS R GE, () S SOl IR H A 81, AT 2R RS
ﬁﬁ%o%%,%%%é%?ﬁﬁ*ﬁﬁTﬁ%A%o%iﬁﬂ%ﬁ?*ﬁ%%i?ﬂﬂ%%ﬁ%%%ﬁ%%
.

FEFRATIA BT 5 WSRO RFRIEEK,
HER NI B N AR AN SRR 8 7~ 5 R TALIE, FRATTAY T
VEARORRJE_EBURTFEIB A HOEEOR, Frl (ROLE
FMESE, WU Z DhRER) T A, BT 2 Fh2 R
T ARSI A S

FrAMRAFHY ZEAC S AR BR B T LIS B IR 1~ 7RSS S
T, REKTRIEGRENR (Fohigit) o Ed s
WA N R, T SE DL A AN R 38 202 18] /Y
R, FREIFREERMNERIT, MAEMIR0 R
?EJ“Z:@E ; B%ﬁ% lg/éﬂ* u/f% ZFJ;'\: E/‘] ?E%A%;*i , F EF}';[{Z'K Figure 1. 1D-2D Coulomb crystals (31 ions). a) CCD image of fluores-

cence light of ions in zigzag configuration. b) Only the ions to the left of

lj‘] %K E F\X‘ﬂ E/‘] g/\J ﬁi%‘%’hﬁﬁ I@F EP *}E% o the centre region (dashed box) form a zigzag structure as in (a), whereas
the positions on the right are mirrored along the x-axis.

N T RFGEIR BB, FRATTHON 10-50 /B2 8 MU A

B, A H R AR DA BB 7o X A it o

DFERINGRIATIBEFI ALK (79% of Mg24, 10% of Mg25, et

11% of Mg26) I T-H AN A Rl .3 dh o A

frequency doubled
C-Wave at 285.3 nm

HeATAT LA SNSRI G R0 22, B3 A R [ N e
FRERABR T B2, HRIKSHE b (g ‘
WERIE, TR 2R dE R B 7. i T7F 285.3nm fequency doubled
BHEIE 9 IR ARSI O 55— MERIT, FRATTAT LA B i gb 3

SFOANFEIRFIN E . B 279.6nm FRIEE BT, & — %%

/mﬂ L\J\@ﬁ CCD Ta*ﬂ,iﬂ%% %{E% o Figure 2. Schematic level scheme of magnesium. Indicated are the two
7;5 IJ_LLE [E] 1: photo ionization steps performed by the frequency-doubled C-WAVE light

at 285.3 nm. Crucial is the first resonant excitation step: it enables the
isotope selective loading of ions.

ASEGH, C-Wave UG H TO6 HLES 0 570.6nm HGIEIDELT G (REA R >70%) B SL8 % H 2 A SN EAH A (R
JBBO fifh) FIRMEA, 74 2853nm FIML. LEIME (JLZTL) HIFIBREN 279.6nm (HIANF BIRUER
G , A B RNSARRAE TS S .

SR RO EEDER, X R — R PSR 1, 28— ARBOEE 2 5 e ENIF A e N 2%
WIS 72 RGN, BN ZEAE A DC HBEBFT . 0 1 BHOR [FI LR ISR B Inad, OB — &0 AL
# lodine Doppler-free saturation spectroscopy 17, FIEZEXMHIARSH | IMIREE C-Wave WOGAT IS IR o

T T
Measured 1f-spectrum

i
C oppler-free
saturation Spectroscopy —
-
1l

mw. 71 N [ st 1 1 1 1

B x | Simulated spectrum
Lo ’ 7 ‘\
“ o
““““ s . MMNW i
Fiqure 3. The setup: The C-WAVE output s fiber coupled and split for — L. — .
- i

JULIL = JU”L
i f
stage and for. at 400 600 800 1000
Frequency [f - 525,417,000 MHz]

a
UV, the C-WAVE light o
cools the magnesium i

Figure 4. lodine spectrum in the frequency range 525,417,400 MHz to
525,418,100 MHz. About 10 mW of the nm light s sent to the Dopp-
ler-free saturation spectroscopy setup. The figure compares the recorded

lator (AOM; c
ismodulated by ~ 1 MHzata

rate of 10 kHz for

570.6nm PMEH —ZOLE IS WA 4, R LT 2% EIEERDEE .

C-wave WO & AT LR JT 8 A58 i3 88 7 BE 80 R e RO B ARSI B TIE TG (450-650nm) , Zk5E
<IMHz, #iHIIFREL 05w, B FWH RIEAESHOER, FilE & 1Ou St sot i s 4.

f-spectrum with a calculated spectrum

FHi&: 13522713167 HRFE: info@g—opto.com
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I FHSEH = ST S5 B FRHOT

KINFETAMOT (SPP) WG A HEE TR AP S8 - B i i & . sPp W] LUTIAE
W, RN SHAT, WAKOER], FEAREREM AR, fAfaEE%. I spp REAF AT
A AR R T ) B R IR T kg (SR TAESD) H% SPP 5| FRIZEHRY LT e RIS il
WA cw BOCTEARB & SPP.

Figure 1: SEM and AFM images of a typical platelet which are triangular Figure 2: Plasmon dispersion relationship for a 20 nm Au platelet on a Si
and hexagonal in shape. substrate coated with a 2.5 nm SiO, layer.

X\ [nm]
0 314 157 104.7 78.5

N
o

C-Wave Output

I
o

Energy (eV)

— SR-SPP
— LR-SPP
© EXP

-
o

40 60 80
Re (k) [um™]

FESER FPBEGE TR AR BRI E (Au) 90K ERYE R FARE SR SPP. 8] 1 oR kR A Bl 7 i
B (SEM) BT A (AFRM) BB MRIEE 2 Uk RER G SPP IFRIYBUA B K. SPP HITEAL
RUN NI BB (s-SNOM) 724, JETREREELE s-SNOM RYTRET T AT FE dh o S B R A BT RIS
BRI A IR SR 2 R N T AE LA REE X T SPP 7 E TR, 5 BAA 450-650nm Z [A] AT L
TR, Bl C-wave WOLAR . C-WAVE BRI iy it Sz PO RIE, WOtE A 3hiRiEE
BEERPR. C-wave WOLE BA MM DI, RUFADCRFUEMZELIE. RN TS RRRENE, £
PR Z JE AT B AR Ao

£ C-WAVE BB, FATRERSAE 530 2 650nm Y JLMRRE P FRULMIRI SPp 0 fEE] 4 A LI £ 45
630nm AbHY SPP Y55 VIS B E 5 LAK SPP P HYLHFEBR . FERE Ml GRUA 1) SPP LA S5 8 1 (A a2 H o
SPP R8T [ ) B AT LACE B s R A 21 o N SERG BRI SPP 3 A Bt S BB AR S DL

Figure 3: Experimental setup (s-SNOM): The incoming beam is split into Figure 4: The fourth harmonic near field signal at 630 nm excitation and the
two beams by the beam splitter (BS) partly sent to the reference mirror corresponding line profile of the SPP waves near the edges of the platelet.
(M1) and partly focused to the tip via the parabolic mirror (M2). The tapping
frequency of the tip modulates the nearfield signal. The backscattered field 40pv
is collected and detected using a pseudo heterodyne detection scheme.
3.0V
Detector 20V
1.0V
0.0 wv

Profile 1

0 0.1 0.2 0.3 0.4 0.5
X [um]

FEBCIENITT RN AT 2ot R Seerh, FEEARA RN SPP 172 B Ao | T SE8 O UR A BT
PRI, AEEEAT LA AR BUAR FI 5K, X200 &5 2R R R Y BOE. C-WAVE FER JLOE (450-650nm) AT IR
(900-1300nm) TEREIN AL, KRR DI E FARBOTIIE T ROt W E BT . BB, SR
%E;ﬁm%,ﬁﬁ%ﬁ@u&i%%&ﬂﬁ%ﬁ%ﬁﬁﬁﬁ,@%memﬁﬁﬁﬁiﬁﬁﬁﬁﬁ@ﬁ%
TR LA,
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FEIE:

N SEGIIY <5 WA s

FELn T B A HR FR SRR IR Bl R B R AR R T S M AA R ) — TR R o NI i )
T RIARC, Sas B P B B el it 622 B R ST R BRI . < NIA AT RAZS K A ]
ALy, MTTIERAS KGR TE R A A FIOR R Y B BERIGZE R T o 5T S WA T A D R SO UE T RO 5
Fl, /e T FHEAM RAT B TERE AR MR G2 R B 0ok e filr, BT HAMRRA 622 T, siv Hub g [
TR, H Debye-Waller (DW) KF£0.7, BAREA RIHmIRA LR e & 5, R/ AR 2
e (HAILVMEGTLTE) FRTER N GERUEr, MIFRMARCEESE®IE 9%, HAHFGARNL
Bio XL TSR H Hong-Ou-Mandel T¥ I TC 2 A FRG 7 & BT R TR BRI M HE S TR B B4R . Siv Huls
() D3d MBS RRE M A 2O EEIER , FRX B sUSEIE s/, HHEER/NGIEREFIA
BISJENER . Gev v Siv IS HAR T ML o« Sl e m R S S s WA A iiE 75 Ge R0,
SEHGUEN] T AF 602.5nm Zb A& B I Z 5 2k S 0 P IR E 29 4.5nme RYE DET T8, Gev HULIHE T
WRBER N 2.01eVe XTE THEAT AR Gev Huly, UEL T 602nm ALHHIE T & 5o

—Photoluminescence signal s ;= ff'z’L:": —tomw
2500 _ Gaussian regression of the ZPL 100 _A* ;90 T
with 5.3 nm FWHM linewidth A B—
— ® A=610nm
= 2000 - o« 80 - Exp. saturation behavior
© S © A\ =630 nm
= = —S_=57,1,=104mW
*é 1500 - % 60
£ £
= >
1000 Q
i 3 40
500 g 20
0 0 . . .
700 750 800 850 0 5 10 15 20
Wavelength (nm) Power (mW)
B () WOCHEH T PLE Sl & ioxs L ; Ch) AFR A AR P55 58 0 o

X W A AR B T Y — SR B BRI HRUR AN OB T AR N TR RER S 1. BIRXTT GeV-- ¥
TR R REAS I RERASHIZ S AR 5T, (EAE 2000 FAIBTFT (] 250W 100 FAT S8R G A KA BT
IR T M 490nm £ 690nm WPEBUEOLIUL (PLE) Stil, PRI RIS G ARG 1 2 3 85 ok S8
RELHIRITSE o

SEEG TS 7RI S WA T siv LA Gev
O PLE 522, I T M 460nm F) 650nm A& I
KIEEM A PLE Y63, HAR A ARl i 1 Sh 2 A
TR o FRATAEFATT A SL56 25 5 5 e A o R B e A
PRI TR, R — B E 5 .

T Eq~’Ey S E R R E A NA B (NA =0.9) JhEEEE
1 2e 20 BB T, SR T BAA UGB LR OT (SHG)

] T B &S (CW) 6 & miR % & (0OPO) (K H
H i bner C-WAVE) VER AT FEROEIR . 1ZHokds
B 5% 900-1300nm (OPO) FH 450-650nm (SHG) HI
ol _ _ — Kol Hig By LA 2 e ow it
Hohs i Sty ”“jts) LR TR T IMHz, 7T LA 25GHz AT B4 o
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<

Fermi energy (eV)

; P REEP IR TI T 2omw . 6 R G
= oy e | ZTIBETRERARGOHIEEEE (PL) , JHEER
Lol  sostion et T Mo | OCTITBUR (SPCM) MIEA 150g/ mm S
3 5 - | B e WAGIATI R Al 2R A DU R AR B L 6 L,
O yr 0-4e ; : FTLMAYEIE 200 pm2o MAMCKE S, L
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AmpheiaB2 3y 6ES

RIS | BRYT | SLTRI¥6as

Ampheia™RFIZ—HEWFIFEDERRS, SEBSTINBRERREEA (RIN) FISSmEpEt, 1064nmifiK FIhEREIX
50E, fE532nmiiK FASRASE, BYtRREMS.

Ampheia™RFBEAFH R IR —FREEAF P F ORI ERE RS A IARE. IXEBEMERANIELE, BEEGaHEDLT

anp
oc
s

EFRAEORIETZ, AmpheiaRFEAMABIMBARFEBRENTRYE, FEESEARTRZFMIER, SERTIH
BEFF. ZRIIFRERTSMNAER, BEEFNATIRTHER. BURE. REDSHTIARFESIMENEI.

T

At

1064nmINESIAS0E,
532nmINRFEIAS K

LR, BT
BEErRERETIEEERE
SR TR R ER R AT AR RS
HE(FREL (OSNR>70dB)
EENYIRE B E SR

A I I

Typical Relative Intensity Noise (RIN)

-80

—Ampheia™ 1064 nm, 50 W
100} —Ampheia™ 532nm, 5W

120}
-140

-160+

Relative Intensity Noise (dB/Hz)

-180

10° 10° 108 108 107
Frequency (Hz)
M SRt
RE S ESHIE 28R
KFIE
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AmpheiaB8 35668

RFCRRIERESEY:

BRI

BB

HgELE (FWHM,1ms)

FEEF(SIREL (OSNR)

IRIIREY (£2°C, 8hrs)
ERSEME (£2°C, 8hrs)

127, 100Hz-10MHz (rms)
HEXSREIRRE (RIN) , 1kHz-100kHz
1EXSRERAE (RIN) , 100kHz-1MHz
SFERERES

ZiEE (TEMOO)

SRR

TRIREE (ZRIE, EETE)
TEEEARE

Ampheia 532nm
532.1+0.3nm

5W

1% Z 100%
<100kHz

>70dB

<1pm

<1.0%

<0.1%
<-125dB/Hz
<-130dB/Hz
1.0£0.2mm
>090:1

TEMOO (M2<1.05)
<0.9 mrad
>1000: 1[>30dB]
1K

*HREEATRREALTIERIMY, BNAERER MR,

mS

Model Number

A1-WWWW-XXXX-PPPW-2000

|

Wavelength Power

Included modules

BT EO
EIRER
TBABEE
R
BRI
RS
BRI
TR

T

TR
EifliEn
w0

R

RTS8

AR I IHREER
SEEFBIARE R IHIRERT (KxEx=)
BTSSR

BOUEIMR T (KxEx®)

FBiE: 13522713167

Configuration:

1000 = CE /CDRH
2000 = OEM

XXXX = Customization

Ampheia 1064nm
1064.2+0.6nm
20W

5% Z 100%
<50kHz

>70dB

<1pm

<0.5%

<0.05%
<-130dB/Hz
<-140dB/Hz
1.0£0.2mm
>0.90: 1

TEMOO (M2<1.05)
<1.7 mrad

>1000: 1[>30dB]
1%

36VDC, 10A
30-40V
300 W
5wW
18 - 30°C
<2 K/W
-10 & +60°C
0-60% RH, Ti&kt
SEIREEPIfER
USB &, RS-232
115200
532nm
19kg
470.5 x 423 x 133mm
0.62kg

155 x 55 x 45 mm

HpAE -

inffo@g—opto.com

Ampheia 1064nm
1064.2+0.6nm
40W

2.5% = 100%
<50kHz

>70dB

<1pm

<0.5%

<0.05%
<-130dB/Hz
<-140dB/Hz
1.0£0.2mm
>0.90:1

TEMOO (M2<1.05)
<1.7 mrad

>1000 : 1[>30dB]
1K

1064nm

18kg

4705 x 423 x 133mm
0.76kg

155 x 55 x 45 mm

AEXE
THREZ

»

Ampheia 1064nm
1064.2+0.6nm
50W

2% Z 100%
<50kHz

>70dB

<1pm

<0.5%

<0.05%
<-130dB/Hz
<-140dB/Hz
1.0£0.2mm
>0.90:1

TEMOO (M2<1.05)
<1.7 mrad

>1000 : 1[>30dB]
IES

WARNING VISIBLE AND
INVISIBLE LASER RADIATION!

Avoid eye or skin exposure to
direct or scattered radiation.
Class 4 Laser Product

Classified per IEC 60825-1:2014

Wvl (nm) Max.Pwr (W)
20
200

532
1064
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Ampheia™ 1064 nm - Fiber Amplifier 19" rack box dimensions:

510,5mm
[20,10in]
.0 o
‘=
424mm
[16,69in]
[
° °
468,20mm
[18,43in] @7mm (x4)
[0,28in]
| ==& 5 i B | INP——— |
o O o [5,24in] N e i
482mm 470,5mm
[18,98in] [18,52in]
57mm
[2,24in]
Ampheia™ 532 nm - Fiber Amplifier 19" rack box dimensions:
510,5mm
[20,10in]
.O o
424mm i ° °
[16,69in]
[
o o
= —1
468,2mm P7mm (x4)
[18,43in] [o28in]
A B_ .. - " - Pl i
- QnE .é-a'a : o 133mm n il - e =
1 ﬁ @ A = [ [524in] | | "
Amphela e [l] 5 T T SR S i ¥
482mm 470,5mm
[18,98in] [18,52in]
57mm
[2,24in]

56 IRBEREERAT

www.q—opto.com



Ampheia™ 1064 nm : Delivery head dimensions

®4,5mm (x4)
|0,18in| 155mm
| [6,10in]
AN
@ @
o) O
- @ ©e
q.°
0
° |
i 45mm
@ | [1,8in]
22,5mm
[0,8rin] (| | 1] J
TTIT 11 L ITTT e fl_l_\__ py— __'_'_ri 18’5""“
[:‘)?5“1‘;‘] [6,50in] [0,73in]
70mm
[2.76in]

Ampheia™ 532 nm :

Delivery head dimensions

@ 4,5mm (x4)

13mm
[0,51in]

70mm

[2,76in]

FBiE: 13522713167

#EFE: info@g—opto.com
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Qu-T Al ST GRS

BRTTRE | BINE | RITELEREE

Cobolt Qu-T™RFIBS AR WIS INKERSCIA A, ATRERISSESR (CW) BEARSS, EPUKKEARSHRE
t, FFREFAEIBAITEMOOYER. S MARSIRKIAESISKERERSIIARREAMEN, FEIREERERHRAEMNBESINESE
RIS, RIFRVEHERIEIEEEN, SRHRERENRLAREATFE, EXEGEHNTIERTETRFRINETIE, MURBIEAS
BRI A B F RIRTSERE.

Cobolt Qu-T™ &y ¢EeRAEITISIEA s2A9Cobolt HTCure™FiERAR, ERTFERERZHHES, ZFSET/ILSZANTES, &
SHNSTHRE TR MMRE, NMBM TSI ENEFARERNATLIMNES.

1

aa R

ESEEIR KRB S =M IhER

FLE, <50kHz (1msiRSATE])

SYGEAE (SMSR>80dB)

oA E A R R A F4nm

TR BRI AT 10GHz

ST ERNRKSREIRE, AIRkaSMINEEER
INGEE, Bl

I I

BSRE B HiE BRI
p——— BB SIERT M2<1a

N7 P Sk
b Al EFHE BFh

RFFENERAR B FIIERMEAR HERERBkGERA
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Qu-T A EEESTAERE

HEERIERESE:

Rl 532nm 619nm * 707nm
FIIEIEKTE 1500 mW 50 mW >500 mW
AYCRHEETEE n/a >4 nm >4 nm
YRR >10GHz,(Typ.>20GHz)  >10GHz,(Typ.>20GHz)  >10GHz,(Typ.>20GHz)
IRICBIEIERE (1)) <10kHz <10kHz <10kHz

%5 (FWHM,1ms, BHIETT) <100 kHz <100 kHz <50 kHz
HiELEE (SMSR @EEEFIE+>5nm) >80dB >80dB >80dB
RIS (22°C, 8\, BEIET) <1pm <1pm <1pm
INEFAEME(£2°C, 8/\aT) +2% +2% +2%

I£75, 20Hz-20MHz (I&IE{E) <3% <3% <3%

17, 20Hz-20MHz (9751R{E) <0.3% <0.3% <0.3%
FERER 1000£100um (FC) 1000£100um
SRR >0.95:1 —_— >0.95:1
FERREIA <1.2 mrad — <1.2 mrad
ZSiEEs, (TEMOO) M2<1.1 - M2<1.1
RIRE (Z&RiREESR) >100:1 >100: 1 >100:1

RIS REIEAQUT-02, EREIMNER SHG &k,
BS
Model Number

WWWW-QT-o0X-PPPP-CCCC

Wavelength —T T t

Configuration:
800 = Gen 5b Controller, USB, OEM

Version: Power R
XXXX = OEM customization

o1 Free beam

02 External SHG module

ETREREO

EREK 15VDC, 6A

RAIHE <65 W, typ. 30W

AL RER KRR 45°C

ETMERE 10 - 35°C

BOESLEARR AR <0.2 K/W

FRIEEREY (BNETREEE) <10prad/°C, typ. 5prad/°C

EFNRRE -10 & +60°C

IREE 0-60% RH, TR

NFASE 950 - 1050 mbar

S0

Cobolt Qu-T™ - Laser head Cobolt Qu-T™ - Controller

780nm

>500 mW
>4 nm
>10GHz,(Typ.>20GHz)
<10kHz

<50 kHz

>80 dB
<1pm

+2%

<3%

<0.3%
1000+100um
>095:1
<1.3 mrad
M2<1.1
>100:1

813nm

>500 mW

>4 nm
>10GHz,(Typ.>20GHz)
<10kHz

1238nm

>500 mW

>4 nm
>10GHz,(Typ.>20GHz)
<10kHz

<50 kHz <50 kHz
>80 dB >80 dB
<1 pm <1pm
+2% +2%
<3% <3%
<0.3% <0.3%
1000+100um 1000+100um
>0.95:1 >095:1
<1.3 mrad <1.9 mrad
M2<1.1 M2<1.1
>100:1 >100: 1
WARNING VISIBLE AND

INVISIBLE LASER RADIATION!

Avoid eye or skin exposure to
direct or scattered radiation.
Class 4 Laser Product

Classified per IEC 60825-1:2014

Wvl (nm) Max.Pwr (W)

532 3000
619 200
707 2000
780 2000
813 2000
1238 2000

Melex 6 pin - Controller /O

Pin | Function

Analog Input ControllerPower Suppl
o o Controller 11O pply -
i b EC’“D‘%Z’A%?J}E.‘& A K B Contollt 1 Remote interlock
- i I T f} I 2 oV -Ground
e 3 Direct Input
Dhllﬁ . j [L eEEye .
- ’; ¢ = n e 5 |LED1(LASERON)
. 1o — Status LEDs Controller Data 6 LED 2 (ERROR)

Laser Head to Controller
» »
EiREO
@R usB
R 115200

HiEXFE N

FBiE: 13522713167 #EFE: info@g—opto.com THREZ 59
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Cobolt Qu-T™ Series

MR T 241

Cobolt Qu-T™ - QuT-o01 ¥k

@ 4,5mm (x4)
[0,18in]

22,5mm
[0,89in]

o R,

115mm
[4,53in]

]Dbmm
[4,17in]

(& Cobolt

13mm
0,51in]

Cobolt Qu-T™ - 3534|258

125mm
4,92in]

70mm
2,76in)

51mm
[2,0in] =

@ émm
[0,3in]

175mm

[6,9in]

179mm

[7.1in]

158mm
[6.2in

28mm
[1,1in]

190mm

Cobolt Qu-T™ - QuT-o02 B3FSHGIELR

e

300mm
[11,81in] 5

210mm
[8,27in]
i
|
88mm
[3.46in] o
‘ © ®

f

60

[7.5in]

25mm

[0,98in] T r
N

Singel Aperture

4xM3

33mm
[1,30in]

i —

JIERERRRARAT

30,5mm
[1,20in]

Configuration specific panels

5

www.q—opto.com
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OdinaliEiEHRLIFPOPOEIF RS

B | DMOEE | PLIMOPOEEEE

Cobolt Odin™ZRFIZ—FHBREN T RPLAINEERER, BETFReNENEERRENFSERSE (OPO) fISEMEHEY
5. IXLEDERERACobot E/RIHTCure™ i ARHIE, FHEERZETHIRLELS, HRT. REMMAIFEMSE, X275
FEICRRIFTARBRIKTE.

Cobolt Odin™ERFIH LESEI X FL MR TES], 3.1 - 46umBENTTBHIEREFOREK, HRHIIESIA80EE, 1B
TEEET, EUGERIRKEIEEE AR, HASIRMIEKSR (<5ns) |, BKPESIES (10kHz) , BEKPEREmRN,

RERIESE, BEAREE. JOEREMAIRIIRE, LRSS, #8Cobolt Odin™ RIIBSEREMASH FIOEFERAIE
TR N BRIRECR. 55IR, SIIERTEREINITINEET, BT IMEENNATAIRE, ERIREEISAEN, LIRA
TR, SEMREGREF TIPS F A= HIFNRRS.

s

FRILSRHKTES. T - 4.6pmERETE
AR EEEIA50nm
SHThERESIA80mW

7 8 10 kHZESHRE

3 - 5ns k&

EHHLEE: 3264nm, 3431nm#14330nm

R I I

Cobolt Odin™ 3430 nm gobolt C_)dinTM 3430 nm
Typical Spectral Bandwith < 0.3 nm Typical Tuning Range * 25 nn
1t
1+
~08r
5 ~08r
< 3
206} &
g0 © 06 \
=] el
= 2
Q -
0.4} B :oa|
tEB g 0.4
0.2¢ 0.2
‘ 1|
\‘ ‘ ‘
0 . s 0 | L A !
3429.5 3430 3430.5 3400 3410 3420 3430 3440
wavelength (nm) wavelength (nm)
Rz A5
SESth DFHEEAR RN

FBiE: 13522713167 HR#E: info@g—opto.com 61
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OdinaJiFiEHRISPOPOEIF RS

RFERRIERESEY:
GRS
IR BE
RRslIES

BESE

BpKhRER

BXEE

BxiehiElsan
KHFRENE(8hrs3°C)
HRER

SRREF
SERXIFRE

BE

Model Number

3264nm 3431nm
<0.3nm <0.3nm
+25nm +25nm
>80mW >80mW
>10kHz >7kHz
>7u) >10p)
3-5ns 3-5ns
<1us <1us
<3% <3%
1.9£0.5mm 1.9£0.5mm
<8 mrad <8 mrad
>0.90:1 >0.90: 1

WWWW-05-72-PPPP-CCC

Wavelength J

BITIENREO
FEIREER

B REER AR
IETNERE

TEFFRESRE

BE

HERSE
BOCKEIRARRRES

MBSO

Remote Interlock .
5V Direct ONJOFF  Key Switch

L Configuration:

S 500 = Gen 5b Controller, RS-232, CE/CDRH

600= Gen 5b Controller, RS-232, OEM
700 = Gen 5b Controller, USB, CE /CDRH
800 = Gen 5b Controller, USB, OEM
xxx = OEM customization

15VDC, 6A

50°C

10 - 40°C

-10 Z +60°C

0-90%RH, FTi&Ek
950 - 1050 mbar
<0.2 K/W

<63 W, typ. 30W

Power Supply

To Laser Head
3

4330nm
<0.5nm
+20nm
>60mW
>10kHz
>5u)
3-5ns
<1ps
<3%

1.9£0.5mm

<8 mrad
>0.90:1

000000000
@ 000000000 @
00000000

1
10,0
. o 4 :

i 1

1

I LI

Status LEDs

@i
w0
IR
B

62

Data: USB or RS-232

USB g} RS-232
115200
SMA, 50Q

JIERERRRARAT

A
Aiad

S

4330nm
<0.5nm
+20nm
>60mW
>7kHz
>8u)
3-5ns
<1us
<3%
1.9£0.5mm
<8 mrad
>0.90:1

This device contains components that may be
sensitive to Elecrostatic Discharge (ESD). ESD
protection can be achieved with proper electrical

grounding.

WARNING INVISIBLE LASER RADIATION!

Avoid exposure to beam.
Class 3B Laser Product
Classified per IEC 60825-1:2014

Wvl (nm) Max.Pwr (mW) Max Pulse (uJ) / (ns)
15 15
15 / 1-5
15/ 15

3264 150
3431 150
4330 150

UK
CA

Molex 6 pin - Controller /O

Pin

[

D wN

Function

Remote interlock

oV —Ground

Direct On/Off (+5V Input)
LED 1 (LASER ON)

LED 2 (ERROR)

www.q—opto.com



Cobolt Odin™ Series

TR TS
Btk

115mm
[4,5in]

@ 4,5mm (x4)
[0,2in]

106mm
[4,2in]

—Do I
O i
foom ©

(A Cobolt

13mm * L
[0,5in]

125mm
[4,9in]

A

51Tmm

[2,0in] =

@ émm
[0,3in]

175mm

[6,9in]

179mm

[7.1in]

158mm
[6,2in]

45mm
[1,8n]

70mm
[2,8in]

28mm
[1,1in]

190mm

72mm

FBiE: 13522713167

[7,5in]

#EFE: info@g—opto.com

[2,8in]
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VALO “k#biziy6as

BkEE < 50fs | IR TCA R =T

VALO ¥R EFIBHRICFRERARIT DRAR D, SEBRETEEN CTHIBIEEINR, BRAREETIPRMBRTTRRIT.
ZRFIBCEREAIFRAI SRR, A ERE30fsABKE, FYMHIIREL3R, FaHEIRS. ITFEBRITEMOOY R, i
B VALO tRRFIBCERIIE N ReRE, TTEERAER,

VALO ¥R RINGEER T HIEESBIHMEIIEE, A mAIEETIREE, FNEEEMAMIEFSRE, SCHERHRE
K38, VALO Aalto5 VALO TidalsREB#BENLEIA, FTRIMBKSEETNEE.

BT ESTT BTSSR RE G ATAMERAR, BJHEEIVALO YRR, RS SRSIE BB ERSIERS
VE, EEMASHTFRE. STOESE. BIEEEENREES N,

aisR

< BKERA{EZE30fs, F9ThER>3W

< ERATEEEITHME

> IRIRIERS, MHRELS

¢ BUEKRBREEEAS (TR EINES)
¢ BPREFERT—STHREEE

Typical Autocorrelation Trace

Tidal-30-3
1.0
—~0.8
E
o
So6
z -~ 1.35 x 28fs
o4
<
0.2
0.0

'~0.8 0.6 -0.4 —0.2 0.0 0.2 04 06 08
Time delay (ps)

N7 FE ¢k
WHFEMNE
FizEEF
HBELEIE Rk
64

Spectral power density (dBm)

Typical Optical Spectrum
Tidal-30-3

-15

-20

1000 1050 1100 1150
Wavelength (nm)

SiCREREN
FF R
BRAE

JIERERRRARAT

Typical Beam Profile
Tidal-30-3

JELRTERL IR
KHbEER
EYIEZ IR

www.q—opto.com
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VALO “¥#bistsEas

8BS

B (s, FWHM)
R (nm)
HEE(-10dBAL)
SHYTE(W)
ESEE(MHz)
BKiHEER(n))
IEETHE(MW, E2EYE)
THERFEZEME(RMS, 24hrs, £3°C)
BEGMETE(TS)
SEERER(TEMoo)
SERERE(mm £28UE)
5B

TRSFRIE

iR

PER(dB)

R (mm)

Bk R R AR
ARk
BoRsimiEEs

YRR EATER
EAE AT ERIR
TRIEEZEIE M2 UEE

R FERRIE

Aalto-40-0.2
<50 (typ.40)
1055+15

>90

>0.2

30%*+1

>6.6

>0.16

<0.1%
>-20000% +3000
M2<1.2

1.7+03

<0.1

<11

SRR, EEHR
>20

370x214x90

2
2

BEMEEE (SEUKTREL)

A6k R~ (mm)

Laser Head Dimensions (mm)

Controller Dimensions

447 6mm

17,6in

VALO Aalto
Aalto-40-0.5
<50 (typ.40)
1055+15
>90
>0.5(typ.>0.7)
30%*+1
>16.6
>0.58
<0.5%
>-20000Z +3000
M?2<1.2
1703
<0.1
<1.1
iRk, EESE
>20
370x214x90

fl RO HD

FAEs

thrdle

Aalto-Seed
>500*
1040**
>50%*
>0.1%*
30%*+1
>3.3%
<0.006
<0.1%
M?2<1.2
1.7+03

<0.1

<1.1

iRk, EESE
>20
370x214x90

=
a

2

Tidal-40-2
<50(typ.40)
1065+20

>90

>2

30**+1

>66

>16
<0.5%(typ.<0.2%)
>-25000F +5000
M2<1.3

1.7+03

<0.1

<11

ik, EEIR
>20

370x214x90

WO RO HD

IhESARAZE (BRIWRETEE1MHz)

422
370

427,2mm

16,8in

Tidal Series, Aalto-40-0.5

WARNING

INVISIBLE LASER RADIATION
Specifications and technical data are subjects to
change without notice due to technical developments.

ea CE

A

FBiE: 13522713167

H| [&) 1}
HUBNER Photonics -

femtosecond series

Aalto Seed, Aalto-40-0.2

Aalto-Seed, Aalto-40-0.2
965 - 1150 nm, > 25fs, <12 nJ, P <350 MW

Avoid exposure to beam

BRfE: info@g—opto.com

Class 3B Laser Product
Classified by DIN EN 60825-1:2015-07

VALO Tidal
Tidal-30-3
<40 (typ.30)
1065+20
>110
>3
30%*+1
>100
>33
<0.5%(typ.<0.2%)
>-25000% +5000
M?<1.25
1.7+0.3
<0.1
<1.1
Himik, EEIA
>20
370x214x90

0 RO HD

Tidal-75-1-1100
<100 (typ.75)
1100+10

>30

>1

30%*+1

>33

>0.4
<0.5%(typ.<0.2%)
>-25000% +5000
M2<1.3

17403

<0.1

<11

ik, EEIA
>20

370x214x90

0 RO HD

SHGESMRIR (F4EREY)

15mm 281mm

0,6in

e

132,5mm
5.2in

14mm

0,6in

n

i

AEXE
THREZ

37mm

1.5in

Aalto-40-0.5 + VALO Tidal Series

965 -1150 nm, >25fs, <133nJ, P

<4W

avg.

Avoid eye or skin exposure to direct
or scattered radiation

Class 4 Laser Product

Classified by DIN EN 60825-1:2015-07

»
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o)

Bz

BFSHFERMRAITLS0 CFBKH

W50 KB ERRAFEESATIREMR SHF BRI, EEESIIEEIZAESE BRI TG ERICESHER, MR
DRGSR SR,

S50TCR LA TR E RIS E A MR AIRERITE B G HEMT=I L (Ibidi, RIFERT950um),
a.  4.7mW, <50fs; VALO KFVEEES

b.  6mW, ~160fs; BotGEHEEREE10nmEEE
C  HCKXILLE.6mW, ~160fs; B tEthsabREIE1OnmTHEs

» N T

SERKRE, THERIEENET, S0 WRRE BT ZRAIIS = — RO FHEDEGOMH: e e
200fs 16k 100m

EUTSEIERNOR TR (TPEF) , MTTRHESEETA, FERARE, on oo S

FREERBITEER.

KESEERIEN

Zoom of Power Stability Over 30 Days

101.0

VALO K BB e RS, I A R — 9
SRS RRRLAMERE, WL PR,
E RSB A NI SIERSES: VALO AaltoTETITNER200 | o s Wy i e e [y

ZERNIEEREENT0.1%; M VALO TidafEHyIEd3EmasaE

Power (%)

Output

‘&jﬁﬁ{jﬁ?o.s%o Y o 5 10 15 20 25 30
HiREBHIME

St B 2 T FRRIRFRE BT M=ThRE e A RS H R MAL ATBKES. X VAID
BIERERI B TRERM:, TEmFIERkTFaRdE, BRUE Laser On/Off o] status v
ETEIARFERE. ZEERMSEEE AR BN AR, o o

Chirp /l—— = + ~~J\‘

66 ItEERREERAT www.g—opto.com
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Cobolt Tor ™4k cEs

=itee | AESHREL | FQEYEE

Cobolt Tor™ ZFIR LR RS REEQF SIRIAEDLE. HEEINRITSII T BRI 5SS ltReaRsES (MHmgRa
fih, SNPESMER, AESRERTESHENKTERES) .

Cobolt#3¢2&H HUBNER Photonicsi FiCobolt ABATIEREIE. ZBEERAEHMHT Cure™ ARSI REFRE R L+,
BEauiREMAIT RN, RIFRESOEMGEERMEIFSAIN AR,

CoboltTor™ RIBSERFEEHIEATR. SHANREMR HERMEE, MaERTEM T SRIANBIEELCR, WSS
SHEEHGE (LIBS) . BULEIA. BUEHHR. S, MALDI - TOF sk, SHRUDE. MEERHIN TS0,

Fals=

¢ ERTSMEERSIRIKTEES

< ESGRES: 355nm, 532nm F11064nm

< BKEERINF5ns

4 Cobolt Tor™: B HiE{Talk MR A S, ESHERANATKHz
< Cobolt Tor™XSN\ITEE, TsMk, ESIRERAIATKHz
< Cobolt Tor™XE/NGEiE, AISMtA, ESRERANATkHz

Typical Pulse Shape Typical Jitter <2 ps

e E— Trig'd TekStop g e . —.]
v @ i

Ch1 +width
2.265ns
n
N i -

@ 50.0mve M(1.00ns| Al Ch1 7 130mv T00mv & M1.00ps A Ch3 J 700mV|

A 1.50us

Pz P ¥Rtk
LIBSEESEEFHIG LIDARFKEIX BEHTHR
FKEFHE MALDI-TOF S

FBiE: 13522713167 #EFE: info@g—opto.com 67
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Cobolt Tor™ Z4FbEKIhiE%Es

i ERERESEY

T{eiR

RERTSC

BRI 354803
BiHEER (W) 18+3
IEEThER(W) >3
BEEE(kHz)

BXEE(ns) 31
BRI (us) <1
KHAREREMEBhrs, £3°C) <3%
HERRE(TEMoo) M2<1.3
K#ifs(urad, 2f) 52
FEREFR(mm) 09+03
B >065:1
TRIREL (GelmiR EEI ) >100:1

TEIMRSE

TRAEERR

BRI EIRE

IS TNREE

IEERE

2E

HMEXSE
BOCKERRR IR (40°C)
BOCHIBRAEIREED
ERERER

Model Number

WWWW-0X-71-YY -EEEE-CCCC

(I

Pulse Energy

Wavelength —T

o5 Tor and Tor XE

06 Tor XS

XE -TorXE

XS -Tor XS
S
EEEO

Cobolt Tor™
BEED USB &}RS-232
TR 115200
B0 SMA,50Q
68

Cobolt Tor™
15VDC, 6A
50°C
10-40°C
-10E+60°C
0-90%RH, T4k
950 - 1050 mbar
<0.2K/W
<63W(typ. 30W)
15

Configuration:

500 = Gen 5b Controller, RS-232, CE /CDRH
600 = Gen 5b Controller, RS-232, OEM

700 = Gen 5b Controller, USB, CE /CDRH
800 = Gen 5b Controller, USB, OEM

1100 = XE, XS, CE / CDRH compliant

1200= XE, XS, OEM

xxxx = OEM customization

Cobolt Tor™ Xs Cobolt Tor™ XE
USB #0 RS-232 USB #1 RS-232
115200 115200

—_— SMB,50Q

JLREBRERHXERAH]

Cobolt Tor™ Cobolt Tor™ XS
BHIE T BED v
PR
= ?I‘ﬂ?i
[IiE 2
REBKAR
532.1+03 1064.2 + 0.6 532.1+03 1064.2 + 0.6
60+5 160 £ 15 50+5 100 + 10
>11 >29 >12 >25
7 EBRKHZE1kHz
3x1 4+£1 2510 25+10
<1 <1 <2 <2
<3% <3% <3% <3%
M?<1.15 M?<1.3 M?<1.15 M?<1.3
8x1 10+1 6+1 101
1.0£02 12+£03 0.4+ 0.1 0.6+0.1
>0.85:1 >0.90:1 >0.85:1 >0.85:1
>100:1 >100:1 >100:1 >100:1

Cobolt Tor™ XS
12VDC, 3A
50°C
10-40°C
-10&E+60°C

0-90%RH, Fi&igt

950 - 1050 mbar
<0.8K/W
<25W
1

AR INIAL =

This device is
sensitive to
Elecrostatic

Discharge (ESD).

Cobolt Tor™ XE
AIIMER
2722
HMiR
IiEAlR
532.1+0.3 1064.2 £ 0.6
250 + 25 500 + 50
>75 >128
EAfKHRZE1kHz
2+1 25+10
<2 <2
<3% <3%
M2<1.15 M2<1.3
5+1 71
04 +0.1 0.7 +0.1
>085:1 >0.85:1
>100:1 >100:1

Cobolt Tor™ XE
12VDC, 6.67A
50°C
10-40°C
-10Z+60°C
0-90% RH, T4k
950 - 1050 mbar
<0.15K/W
<65W(typ. 55W)
15

WARNING VISIBLE
AND INVISIBLE LASER
RADIATION!

Avoid exposure to beam. Class
3B Laser Product. Classified per

IEC 60825-1:2014

Cobolt Tor™, 7 kHz
355 nm
Cobolt Tor™ XS, 1 kHz

532 nm 200/ 1-4 ns

1064 nm 300pJ/1-4ns

Cobotl Tor™ XE, 1 kHz

532 nm 05ml/1-4ns
WARNING VISIBLE

AND INVISIBLE LASER
RADIATION!

Avoid eye or skin exposure to
radiation.
Class 4 Laser Product. Classified

direct or scattered
per IEC 60825-1:2014

Cobolt Tor™, 7 kHz
532nm 214 4] /3-5ns
1064 nm 286 pJ/ 3-5ns
Cobotl Tor™ XE, 1 kHz

1064 nm

www.q—opto.com

50u] / 3-5nm

1.0ml/1-4ns



Cobolt Tor™ #FbBKHEY RS

Cobolt Tor™

Cobolt Tor™ B tas RR AT AR BB Iz TEQH SARBAEER,

HESERECobolt TorMRFIFIFEERL ZADRREARMIMEE T{F&E:

BRI BRI T ESRE. BETACRRRIREIRER, &
R TREBIIESINER. BURREEITIHERIRER, BXaERin IR
FIESIERAERR/IME, NEERHINTMARLHES, ETSHRURSALIN

it 8
Cobolt Tor™ gtesRIER TS T REIRR R EEER, RERDEES
HEEE (LIBS) . BHWIEI. Botlie. MEERCAR. RSEUEEIXRMINT :
200mVQ M[100ps A Chl s 256mV.
EZT0E

BFEO

Tek Run

Typical Pulse Train

I 4"—] Trig'd

Molex 6 pin - Controller |/O

Controller /O
Remote Interlock
5V Direct ONJOFF
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Gated burst, free running during trigger ON

Molex 10 pin - To Key control box
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Function

Interlock

GND

GND

RS-232TX

RS-232 RX

LED 1—-Laser ON

LED 1 —Laser ON (redundant)
LED 2 —Error

Trigger input

GND

Key switch

Remote ON/OFF (+5V Input)
GND

Not used

Key control box - CE/CDRH compliant systems

www.q—opto.com




Cobolt Tor™ Z4FbEkihiE%Es

Cobolt Tor™ XE

Cobolt Tor™ XER e R RAT SRANS RS AR RAQ SRR
B, HikthgeEfECobolt Tor™&FFhabFREKF. KBTIt
ST EOELIER, SOFSMAE: ERilA. SNEBRAR AR Tk
R (FEEETINESHEMAIR) . INBRUAIKTIHSEI SIS RHESTE
BERET (BARSEELFMPRINERI IEER5E) |, EFEHER
SRS, SNEMAESEYEEEHETEEAE "Trig In" AISMB
FMolextEOMA. XSS EINTIENES, ATFSoiEHlEesNE
SIENEE.

BEIMNE. HENmRE. ReEtEaThERRKTEEE RS, fECobolt
Tor"XER e mERT M T SRIHASAIEEEE, MEALES
HERGE (LIBS) . BHAMEI. MALDI - TOF piif%. MEE. RISELYEA
RN T &4,

HBF#E0 - Cobolt Tor™ XE

Molex 14 pin - 1/O
USB - Data
SMB - Trigger In (0 - 5V)
SMB - Photodiode/Trig Out
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Trigger to Pulse Diagram

External trigger
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—— External Trigger Signal
— Optical Output Pulse

Gated trigger

— External Trigger Signal
— Optical Output Pulse

Molex 14 pin - To Key control box
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oV —Ground
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Key control box - CE/CDRH compliant systems
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F3FCobolt Tor™ XSHEIRFAEIEOELEEARE: HS-07 12V
HFCobolt Tor™ 5L gsghsg: HS-04

FiFCobolt Tor™ XE3¢sLahes: HS-05
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Heatsink HS-o7 Heatsink with fans HS-o04 Heatsink with fans HS-o5 TEC-Plate for active baseplate
temperature control
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Performance Data: Beam pro Performance Data - Jitter

Beam profile at exit - Tor X5 1064 nm

Tek Stop st
T At 000V
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@ 240us

EE so c;an\m M1.00ps A Chl 7 134V
+ Data showing typical beam profile for the Cobolt Tor™ X5 1064 nm laser.
+ Specified beam diameter is 1.4 + 0.3 mm (at aperture). ¢ Data showing typical low pulse jitter < 0.85 s for the Cobolt Tor™ XS 532 nm
* Specified beam symmetry is 0.85 (at aperture). passively g-switched laser.

« Specified pulse jitter fs < 2 ps.

HUBNER Photonics | Coherence Matters m HUBNER Photonics | Coherence Matters m

Perfarmance Data- Pulse to pulse amplitude
Performance Data- Pulse shape stability
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+ Data showing the typical clean pulse shape for the Cobolt Tor™ XS 1064 nm g-switched laser. * Data showing the excellent pulse to pulse amplitude stability of < 3% for the Cobolt
+ Data showing the typical pulse width of 2.3 ns. Tor™ XS 1064 nm g-switched laser.
+ specified pulse width is 2 - 3.5 ns (FWHM). * Specified pulse to pulse amplitude stability is < 10%.
HUBNER Photonics | Coherence Matters HUBNER Photonics | Coherence Matters .
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