High dynamic range
streak camera
C13410 series™

Dynamic range

10 000:1

o Dynamic range of 10 000 : 1 of

The numerical value is 64 phases of MCP gain set points. u Itra fast phenomena u nder
Dynamic range

10 000:1 TS resoluton less single-shot operation!
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Single shot streak image with laser diode
(Equipment used: C13410-01A/V12303-01/ORCA®-Flash4.0)

HAMAMATSU

PHOTON IS OUR BUSINESS



High dynamic range up to 10 000 : 1 enables to
capture a wide range of light intensities from a

single-shot event

The C13410 is a high dynamic range streak camera that can handle a large number of
photo-electrons. This feature enables single-shot measurements of ultra fast

phenomena with a dynamic range as high as 10 000 : 1.
This system is suitable for high-precision simultaneous measurement of high-intensity

and weak intensity pulse light.

Features

Applications

® High dynamic range of 10 000 : 1
(at temporal resolution 100 ps)

® Temporal resolution of 5 ps*
@ Effective photo cathode size: 17 mm

@ Simultaneous measurement of light
intensity on temporal and spatial
(wavelength) axis

* The dynamic range of the streak camera is 1000:1
at the fastest time range with temporal resolution
of 5 ps.

Image intensifierisrequired to detect single
photo-electron.

Operating principle

® Research involving laser fusion lasers, free electron lasers
and various other types of pulsed lasers

@ Plasma light emission, radiation, laser ablation, combustion

and explosion

® Picosecond transient

absorption measurement
(Time dependence of absorption is
shown on the right.)

@ LIDAR Thomson scattering,
time-of-flight laser ranging

® Fluorescence lifetime
measurement, time-resolved
raman spectroscopy

S1 - Sn absorption

DI =482 nm toW

T1 - Tn absorption
DI = 557 nm to 581 nm
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The 266 nm excitation (25 ps, 0.2 mJ, 92 mm focused,
single shot) of Chrysene in THF (0.5 m mol/l)

The light pulse to be measured is focused onto the photo
cathode of the streak tube through the slit, where the
photons are converted into a number of electrons
proportional to the intensity of the incident light. These
electrons are accelerated and conducted towards the
phosphor screen, and a high-speed voltage which is
synchronized to the incident light is applied. The electrons
are swept at high speed from top to bottom, after which
they are bombarded against the phosphor screen of the
streak tube and converted to an optical image.

When the light intensity of the streak image is very weak,
an image intensifier or an image booster amplifies the low
light level streak image.
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System configuration

Kl Streak camera

High dynamic range streak camera
C13410-01A,-01B,-02A,-02B

Output optics 2:1
A11695-32
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E] Output optics

1 Readout cameras

ORCA®-Flash4.0 V3
Digital CMOS camera
C13440-20CU

USB 3.0

[ Data analysis system

Data analyzer C6760-61
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F1 Input optics
Input optics A1976-04

AC adapter
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Mount table
A7703-11
USB 2.0

Control & readout software
HPD-TA

Specifications

El Streak camera

High dynamic range streak camera C13410-01A, -01B, -02A, -02B

Spectral response characteristics (typ.)

100

Type number C13410-01A { C13410-01B | C13410-02A { C13410-02B ——
Photocathode S-20 S-1 y S-20
Spectral response 200 nm to 850 nm 300 nm to 1060 nm 10 <
Effective photocathode size 7.0 mm x 17.48 mm - “\‘
Phosphor screen P-43, ¢25 mm, Fiberoptic output g s\ \
Spatial resolution 18 Ip/mm or more (center of photocathode, wavelength 530 nm) E + — ==
Image enhancement part Image Intensifier (I.1.) / Image Booster (I.B.) Outside attachment § /r he ‘\ \\
Focus Magnetic focus g 01 = S-1 ¥ S
Temporal resolution Better than 5 ps (at the fastest sweep range) ‘g \ N
Sweep time / full screen 1,2,5 step | 0.5 ns to 1 ms ‘0.5 ns to 10 ms‘ 0.5nsto1ms ‘0.5 ns to 10 ms E 0.01 ! \\
Trigger jitter Less than +20 ps (at the fastest sweep range) ‘\\
Trigger Delay Approx. 30 ns (at the fastest sweep range) 0.001 AN
Maximum sweep repetition 1 kHz at OPEN FIXED mode, X
frequency 100 Hz at NORMAL mode
Operation mode FOCUS / OPERATE QY
Streak trigger | Maximum input 200 400 600 800 1000 1200 1400
input voltage ¥5V/50Q Wavelength (nm)
Trigger level +4 V Adjustable

Monitor out signal LVCMOS 10 kQ
Gate mode NORMAL / GATE / OPEN FIXED
Gate method Photocathode gate Image Intensifier V12303-01, -11
Maximum gate repetition 100 Hz Type number V12303-01 V12303-11
NSy Photocathode Bi-alkali Multi-alkali
Extinction ratio More than 1:10° Effective
Input signal +3.5Vto +5.0 V 50 Q, rising edge Photocathode size 25 mm
Gate delay time 1ps Luminous gain | Variable max. 3100 (typ.) 10 (typ.)
Interface USB 2.0 Single photon Ves No
Power supply AC 100 V to AC 240 V, 50 Hz/60 Hz detection
Power consumption Approx. 100 VA MCP Internal No

About a dynamic range

The maximum dynamic range of the streak camera essence is set to 1000:1 by V12303-01 V12303-11

the measurement condition of temporal resolution 5 ps, and is set to 10 000:1 Temporal resolution 5 ps 1000:1 2000:1 (10 000:1 *)

by the measurement condition of temporal resolution 100 ps. However, the
dynamic range of the entire system may be restricted depending on the setting

Temporal resolution 100 ps -

10 000:1

of sweep range and MCP gain. Furthermore, a read-out camera may also
restrict the dynamic range of the measurement system.

FA Input optics
Input optics A1976-04

“With low MCP gain (< 32 at Max.64).

E] Output optics

Output optics 2:1 A11695-32

Spectral transmittance of input optics

100

Spectral transmission 200 nm to 1600 nm Magnification 2:1

Image multiplication ratio 1:1 Effective F value 25

Effective F value 3.5 Lens mount C-mount

Slit width 0 mm to 5 mm Corresponding ORCA®-Flash4.0 V3 Digital CMOS camera
Slit width reading precision 5 um camera C13440-20CU

Overall length

(excluding ?he fitting part) 98.2mm ﬂ Readout camera

ORCA®-Flash4.0 V3 Digital CMOS camera C13440-20CU

80

Effective number of pixels

2048(H) x 2048(V)

Pixel size

6.5 um(H) x 6.5 um(V)

60

Effective area

13.312 mm(H) x 13.312 mm(V)

A1976-04 Number of pixels on

7 working area

1344(H) x 1016(V)

40

Working area

Transmittance

20

on phosphor screen

17.47 mm(H) x 13.21 mm(V)

Exposure time

1msto10s

Frame rate

60 frames/s (USB 3.0, 1344(H) x 1016(V))

Digital output

16 bit

800 1000 1200 1400 1600 Fener e

AC 100 V to AC 240V, 50 Hz/60 Hz

Wavelength(nm) Power consumption

Approx. 120 VA




3 Data analysis system B Options

Data analyzer C6760-61 Delay unit C15936
Component PC, Liquid crystal display, Cable This passive delay unit provides convenient timing adjustment.
Extension board Variable delay range |0 ns to 31.96 ns
System Windows®11 Pro Delay setting range |30 ps, 60 ps, 120 ps, 250 ps, 500 ps, 1 ns, 2 ns,
Interface USB 3.0 4ns, 8ns, 16 ns

Minimum delay time | Approx.12 ns
Maximum input

<Contro| & readout software HPD-TA> el v 10V

Included in the Data analyzer e USB 3.0

Data acquisition Live mode, analog integration, photon counting, Power supply AC 100 V to AC 240 V. 50 Hz/60 Hz

sequence recording - .
o - Streak Jout " h Power consumption | Approx. 30 VA
evice contro derIZ?/ uﬁﬁ':era’ readout camera, spectrograpn, Dimensions / weight | 262 mm(W) x 82 mm(H) x 333 mm(D) ,
Approx. 3.2 k
Profile functions Real-time display, Min./Max., FWHM, Gauss fit PP 9
Data corrections Background, sensitivity, curvature, jitter .
o sree 9= 4 J PIN diode head C1083-01

Axis calibration Channel, time, wavelength o o

File formats (images) | Binary (up to 32 bit), TIFF, ASCII Converts low-repetition light pulses to an electronic trigger for streak sweep.

File format (profiles) |ASCII Spectral response 320 nm to 1000 nm
Risetime 0.8 ns
Power supply +18 V (battery)
Dimensions | Head 100 mm(W) x 156 mm to 220 mm(H) x 50 mm(D),
/ weight Approx. 400 g

Power 98.5 mm(W) x 35 mm(H) x 112 mm(D),
supply unit | Approx. 400 g

Dimensional outlines (Unit : mm)

High dynamic range streak camera C13410 main unit (Approx. 26 kg)
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o ORCAis a registered trademark of Hamamatsu Photonics K.K. (China, France, Germany, Japan, UK, USA).

e Windows is a registered trademark of Microsoft Corporation in the USA.

e The product and software package names noted in this brochure are trademarks or registered trademarks of their respective manufacturers.

e Subject to local technical requirements and regulations, availability of products included in this brochure may vary. Please consult your local sales representative.
e The products described in this brochure are designed to meet the written specifications, when used strictly in accordance with all instructions.

e The spectral response specified in this brochure is typical value and not guaranteed.

e The measurement examples in this brochure are not guaranteed.

e Specifications and external appearance are subject to change without notice.

© 2023 Hamamatsu Photonics K.K.

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

Systems Division

812 Joko-cho, Higashi-ku, Hamamatsu City, 431-3196, Japan, Telephone: (81)53-431-0124, Fax: (81)53-433-8031, E-mail: export@sys.hpk.co.jp

U.S.A.: HAMAMATSU CORPORATION: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218

Germany: HAMAMATSU PHOTONICS DEUTSCHLAND GMBH.: Arzbergerstr. 10, 82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8 E-mail: info@hamamatsu.de

France: HAMAMATSU PHOTONICS FRANCE S.A.R.L.: 19 Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)169 53 71 10 E-mail: infos@hamamatsu.fr
United Kingdom: HAMAMATSU PHOTONICS UK LIMITED: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire, AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777 E-mail: info@hamamatsu.co.uk
North Europe: HAMAMATSU PHOTONICS NORDEN AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509 031 00, Fax: (46)8-509 031 01 E-mail: info@hamamatsu.se

Italy: HAMAMATSU PHOTONICS ITALIA S.R.L.: Strada della Moia, 1 int. 6, 20044 Arese (Milano), Italy, Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41 E-mail: inffo@hamamatsu.it

China: HAMAMATSU PHOTONICS (CHINA) CO., LTD.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R. China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn
Taiwan: HAMAMATSU PHOTONICS TAIWAN CO., LTD.: 13F-1, No.101, Section 2, Gongdao 5th Road, East Dist., Hsinchu City, 300046, Taiwan(R.O.C), Telephone: (886)3-659-0080, Fax: (886)3-659-0081 E-mail: info@hamamatsu.com.tw

Cat. No. SHSS0021E04
NOV/2023 HPK
Created in Japan




