
Streak Camera C2830 

Streak cameras are high-speed light detectors 
which enable direct measurement of light phe-
nomena with unsurpassed temporal resolution. 
They can simultaneously measure time, posi-
tion (or wavelength) and light intensity, and 
process the data in real-time using a dedicated 
read-out system. 
The Streak Camera C2830 can be equipped 
with either of two plug-ins: a fast-speed (for 
better than 10 ps resolution) or a slow-speed 
(for better than 100 ps resolution) sweep unit. In 
addition, C2830 has a 100 ns high-speed elec-
tronic shutter which eliminates unnecessary 
incident light during the nonsweep period and 
makes it possible to do sampling measure-
ments on continuous phenomena. 

^FEATURES 
• Designed for single sweep operations 

• Covers a wide time range from 500 ps to 1 ms 
(using both fast and slow sweep plug-in 
units) 

• Temporal resolution 
Fast sweep unit: Better than 10 ps 
Slow sweep unit: Better than 100 ps 

• Simultaneous measuring time, position 
(or wavelength) and light intensity 

• High sensitivity (single photoelectron 
detectability) 

• High-speed gate function 
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Plug-in Sweep Units Available: Fast Sweep Unit 
Slow Sweep Unit 

SYSTEM CONFIGURATION 

| C2830 Main body 
Video output (V ideo C C D C a m e r a ) * 

o 

Output 
format 

Coo led Digi tal C a m e r a C 4 7 4 2 - 9 5 
C a m e r a head Cont ro l uni t 

Lens output 

| Sweep units 

i r Built in main body. 

OPERATING PRINCIPLE 

EI Readout system 
(HPD-TA) 

• 

P e r s o n a l c o m p u t e r 
( IBM PC/AT Compat ib le ) 

F rame Grabber 
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St reak Image S t r e a k Image 

Ana lys is ' Ana lys is S y s t e m s 
So f twa re | for IBM® PC/AT 

The st reak camera conver ts incident light into electrons and 
per forms a h igh-speed sweep (def lect ing electrons f rom top to 
bottom), enabl ing detect ion of the t ime var iat ion of the incident 
light intensity by convert ing these into di f ferent posi t ions on the 
screen. The f igure be low shows the operat ing principle of the 
st reak tube, wh ich forms the heart of the st reak camera. 
The light pulse to be measured is focused onto the photocath-
ode of the streak tube through the slit, whe re the photons are 
conver ted into a number of e lectrons proport ional to the inten-
sity of the incident light. These electrons are accelerated and 
conducted towards the phosphor screen, and a h igh-speed 
vo l tage wh ich is synchron ized to the incident light is appl ied. 
The electrons are swept at high speed f rom top to bot tom and 
are then mult ip led in the M C P (micro-channel plate), after wh ich 
they are bombarded against the phosphor screen of the streak 
tube and conver ted to an optical image. 
The optical image wh ich appears on the phosphor screen is 
cal led a s t reak image, and shows the intensity distr ibut ion of the 
incident light, by wh ich the posit ions of the e lectrons can be 

determined in the perpendicular direct ion over the passage of 
t ime. Us ing this method, the tempora l intensity distr ibut ion of 
the light being measured can be d isp layed as the spatial 
intensity distr ibut ion on the phosphor screen. 

APPLICATIONS 
Research involving free e lectron lasers and var ious 
other types of pulsed lasers 
P lasma light emiss ion, radiation, laser ablat ion, c o m -
bustion and explos ions 
F luorescence l i fet ime measurement , t ransient absorp-
t ion measurement , t ime-resolved R a m a n spect roscopy 
Lidar, T h o m s o n scatter ing, laser d is tance m e a s u r e m e n t 

Optical 
intensity 

_TL a 
Trigger signal 

Sweep electrode 
(where electrons 
are swept in the 

Streak image 

^ t o o o 

Time — Space 

S l i t Accelerating electrode 
I n c i d e n t l i g h t (where electrons 

P h o t o c a t h o d e are accelerated) 
(photons ® electrons) MCP 

(which multiplies 
electrons) 

, Space 
Phosphor screen 

(electrons ® light) 
The intensity of the incident light ' 
can be read from the brightness 
of the phosphor screen, and the 
time and space from the position 
of the phosphor screen. 

[Operat ing Principle of the St reak Tube ] 



(temporal resolution: better than 10 ps) 
(temporal resolution: better than 100 ps) 

SPECIFICATIONS 
C2830 Main Body 

• Input Optics 
Slit length: 
Slit width: 
Image magnification: 
Spectral transmission: 
Effective aperture ratio: 

• Streak Tube N2803 
Window material: 
Photocathode: 
Spectral response: 
Useful photocathode: 
Image magnification: 
Light gain: 
Phosphor screen: 
Useful screen area: 

0 to 8.0 mm 
0 to 5 mm (5 mm accuracy) 
1:1 
200 nm to 850 nm 
F/5 

UV glass 
Multi-alkali (S-20) 
200 nm to 850 nm 
8.0 mm x 1.5 mm 
1 : 1.5 
more than 3 x 103 

P-43 
12 mm (space) x 15 mm (streak length) dia. 

Spectral Response Characteristic of the Streak Tube 

105F 

200 400 600 800 

Wavelength (nm) 

1000 

• Gate 

Gating Method 
Gate Extinction 

Ratio 
Gate Time 

MCP 1 : 103 min. 
100 ns to 

continuous 

MCP + photocathode 1 : 106 min. 
100 nsto 

continuous 

B Sweep Units 
• Fast Sweep Unit M2547 
Temporal resolution: 
Sweep time/full screen: 
Trigger jitter: 
Trigger delay: 
Streak trigger signal input: 
Monitor signal output: 
Reset signal input: 
Gate trigger signal input: 
Sweep repetition rate: 
Dynamic range: 

better than 10 ps 
0.5, 1, 2, 5, 10 ns/15 mm 
less than ±20 ps 
about 20 ns at the fastest range only 
+5 to +40 Vp-p/50 W 
+3 Vp-p/50 W 
reset at 0 V 
+2 to +10 Vp-p/50 W 
1 KHz max. 
>100 at the fastest range 

• Slow Sweep Unit M2548 
Temporal resolution: 
Sweep time/full screen: 
Trigger jitter: 
Trigger delay: 
Streak trigger signal input: 
Monitor signal output: 
Reset signal input: 
Gate trigger signal input: 
Sweep repetition rate: 
Dynamic range: 

better than 100 ps 
10 ns to 1 ms/15 mm, 16 ranges 
less than ±50 ps 
about 45 ns at the fastest range only 
+5 to +40 Vp-p/50 W 
+3 Vp-p/50 W 
reset at 0 V 
+2 to +10 Vp-p/50 W 
10 KHz max. 
>200 at the fastest range 

H Readout System* 
• HPD-TA 
The HPD-TA (Temporal Analyzer) is a high-performance digital data 
acquisition and control system specifically designed to read out images 
from the Hamamatsu streak camera's phosphor screen. It enables 
precise, quantitative acquisition and pre-analysis of two dimensional 
streak data that includes photon counting plus a full range of data 
correction and calibration possibilities. It possible to select the best 
camera for a given streak configuration and application. The camera is 
connected to an IBM-compatible PC/AT via a frame grabber board that 
can support real-time data transfer. 
The entire system is controlled through a powerful but user-friendly 
software application that runs on a Microsoft Windows platform. 

* A read out system based on the Macintosh ® computer is also available. 
Please consult with our sales office for more details. 

• Output Formats 
• Lens output for Cooled Digital Camera C4742-95 

Magnification 1 : 0.7 
Effective F number F/2.0 
F-mount 

• Video output 
Signal format CCIR or RS-170 
Coupling method Fiber optics 
Resolution 768 x 493 or 756 x 581 pixels 

• L i n e V o l t a g e : 110/117/220/240 V AC, 50/60 Hz 

• Power Consumption: Approx. 80 VA 



Streak Camera C2830 

• C4547-01 Streak Trigger Unit 
This creates gate t r igger s ignals and streak tr igger s ignals f rom 
an external t r igger signal, and suppl ies t h e m to the single sweep 
unit. 
It is equ ipped wi th a divider funct ion, enabl ing external t r igger 
s ignals wi th a higher f requency than that of the sweep repeti t ion 
f requency to be used. 

• C1083-01 PIN Photodiode 
This device conver ts the incident light pulse into the streak 
tr igger signal for the single sweep unit (M2547 and M2548). A 
s low repeti t ion pulse laser is used as the appl icable light source. 

Frequency band 10 MHz to 200 MHz 

Input level 0 to 15 dBm/50 W 

Output signal level 3 Vp-p/50 W 

Output frequency 1 Hz to 100 kHz (variable) 

Spectral response 400 to 1100 nm 

Rise time 0.8 ns 

Dimensions/weight Head: 100 (W) x 160 to 235 (H) x 50 (D) mm/400 g Dimensions/weight 

Power supply unit: 100 (W) x 83(H) x 100 (D) mm/400 g 

Power supply +45 V (battery) 

• C1097-01 Delay Unit 
This unit can be used to al ign the operat ion t iming of the streak 
camera with the target phenomenon. 
* A GP- IB interface is avai lable as an option. (C1097-04) 

Variable delay range 0 to 31.96 ps 

Delay setting range 30, 60, 120, 250, 500 ps, 1, 2 4, 8, 16 ns 

Minimum delay time Approx. 12 ns 

Maximum input voltage 30 V 

Power supply AC 85 to 250 V 

External dimensions/weight 215 (W) x 350 (D) x 102 (H) mm/3.4 kg 

^DIMENSIONAL OUTLINE (Unit: mm) 

• Main Unit (approx. 13.5 kg) 
4 0 3 

(58.5) 

T h e opt iona l Ou tpu t Opt ics A 2 8 6 6 is s h o w n wi th do t ted lines. 
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300 

• Power Supply Unit 
(approx. 6 kg) 

(DEPTH: 3 5 0 mm) 

* IBM is a registered trademark of IBM Co. 
* Macintosh is a registered trademark of Apple Computer, Inc. 
* Product and software package names noted in this documentation are trademarks or registered trademarks of their respective manufacturers. 
* Subject to local technical requirements and regulations, availability of products included in this promotional material may vary. 

Please consult with our sales office. f 
* Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies 

or omissions. 
Specifications and external appearance are subject to change without notice. 
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