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Application Examples
Medical analysis, environmental analysis

Example: Blood analyzer
XENON FLASH LAMP
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@In-vitro testing
@Air pollution analysis

@®Water pollution analysis,

drainage pollution analysis
@®FIluorescence spectrophotometers
@UYV to visible spectrophotometers

Applicable Lamps

5 W Module—Page 4

Selection Guide

HQ Type—Page 6
| SQ Type—Page 8

Biological research

Example: Microplate reader
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Lamp type

Is the Yes

module type

Chemical analysis
Medical analysis _|

Is high stability

NO | adopted?

No

5 W Module
See page 4

Yes

HQ Type [10W]
See page 6

SQ Type [10WisW)

(Factory automation)

required?
Whatis your | |
application?
Is a large
— amount of
FA llight required?

No

Yes

See page 8

Built-in Reflector

Extremely high

High Output Type
[15 W] See page 10

* Please consult us for details on how to select the right.

60 W Type
See page 12

T Applicable Lamps Applicable Lamps
FLASH LAMP 5 W Module—Page 4 SQ Type—Page 8
L HQ Type—Page 6 . Built-in Reflector High Output Type—Page 10
| SQ Type—Page 8 | 60 W Type—Page 12
Xenon Flash Lamp's Features

Trigger [POWer { oy, ZcInstantaneously high peak output “cHigh-intensity, continuous line spectra from UV to IR
socket ig$g§|¥)§ accessories TLSXBO094EB 025 TLSXB0029EB ‘
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. i Cooling jacker | Other features
E6647  C6096-02! g{‘ggscstgsf;age ZcHigh stability; Fluctuation (p-p): 1.0 % Typ. (see pages) ®Less heat buildup

! ' Light guide . . - Mini

| AZ873, ATa32 ZcLong service life: 1.2 x 109 flashes (sec page ) : Minimal thermal damage to samples
®No warm-up required

FA (Factory Automation)

Example: Strobe light for high-speed image processing

MONITOR
CCD CAMERA [
XENON

FLASH LAMP

@Shape inspection of various parts
@Glass bottle flaw or stain detection
OFluid impurity inspection
@®Color analyzer for printing
@®Positioning for printing

@Color temperature: 15000 K
@Compact size
®Point light source (1.5 mm gap type)



" SPECIFICATIONS

m e,

. . ] ® ® © © ®
cheml mlﬂ Ical Main discharge | ;o | Max. A Max. | Light Input
Type Arc |Window| Spectral voltage TESEE average | average | ..ouon | output Guaranteed voltage | Cooling
. ) A Rt diustabl input  [input ener: - lif
\ analvsm \ I‘eseal‘ch The L9455 and L9456 are compact No. size | material | distribution| & i ;e © | Canaditor [Conti’r)wous] p[/flash]gy e || |Yorad
xenon flash lamp modules integrat- (mm) (nm) V) (LF) (W) @) (Hz) [(%CV)| (flash) | (V)
ing a 5-watt xenon flash lamp with i i 0.047 ® ®
. 9 > P L9455 ser!es /L11035 ser!es 1.5 UV glass 185 to 2000| 400 to 600 511 5 See See 2.0 ~ 1.0x10° 111028 .Naturél
its power supply and trigger socket. / / L9456 series / L11036 series XY 0.22 below table |below table| 1.5® air cooling
These |amp modules allow an ener- / - ®: Adjustable with internal trimmer potentiometer or external voltage supply of 3.2 V to 4.8 V. (B Adjusted at factory prior to shipment.
. . . Y 4 (©: Maximum average input (continuous) W is given by: W=E x f [W], where E is the maximum input energy (J) and f is the repetition frequency (Hz).
gy InPUt up to 5 watts, which is the 4 (D: Maximum average input energy (per flash) E is given by: E=1/2 CV2 [J], where V is the main discharge voltage (V) and the main discharge capacitance (F) for C.
i imi - " = (B): Calculated by: standard deviation / average light output x 100 [%] (B At 5-watt operation
maximum among S.Imllal’ Iam_p mod Y L) ©: Cooling is required if temperature on the lamp module exceeds 50 °C during operation.
ules of the same size. The high sta- -y — -~
bility and long operating life make P IUPEHA"NG GONI)ITIONS
them ideal as light sources for water \& v T
. . : A . : ax. average inpu e :
quality analyzers and atmospheric Type No. Main dlscharg Main discharge energy: p e? fla sﬁ © Max. repetition rate | Max. avera%e input
analyzers. Please select the appropri- capacitor (uF) voltage (V) mJ (H2) (W)
ate unit for the usage from side-on L945[ [ 1 400 17.6 284 5.0
type such as L9455 and L9456 or head- L1103 L1 0.22 288 g;-g 122 2-8
on type of L11035 and L11036. SMA fi- ' :
. . 400 8.8 530 4.7
ber adapter type is also available. Lo4s[ }-[ 12 011 500 138 362 50
L1103 - 12 ' : :
600 19.8 252 5.0
- - — LT Tk 400 3.8 530 2.0
Long life & high stability LodcLiLle
600 8.5 530 4.5
- . . NOTE: Please refer to above "NOTE"
HLife (L9455-01) HELight output stability *
TLSXB0123EC TLSXB0122EB -
T *| DIMENSIONAL OUTLINE wnit: mm)
L9456-01 (1.93 % p-p)
< 100 S Standard type
& < 100 e P Ny A
e \ 2 T ®L9455-0[ ] series / L9456-0[ ] series ®L11035-0( ] series / L11036-0_] series
?__ 80 z SCREW HOLES FOR FIXTURE 4-M3 | 38620.13 i‘“ioﬁ 188£03 SCREW HOLES FOR FIXTURE 4-M3 ‘ $662£0.15,, 59.2£05
= o <
3 5w dd— ¥ | | Asesstaesismuac E
= et 0.51 % CV H g @ L9456 SERIES: 3.0 mm ARC o Z m
(I:> 60 % L9455-01 (2.74 % p-p) el . SER .
= 0 80 250204 - TOP VIEW 25,0+Q4 TOP VIEW fﬁ\gg SFIE_QISEHSL f’:f’;m ARC
E 40 || Operating condition w “’WWVMWW: 43201 e ARC POINT 43401 - ARC POI::"TG 204 111036 SERIES: 3.0 mm ARC
s Main discharge voltage: 600 V = . — A °
< Main discharge capacitor: 0.22 uF > Operating condition b J I 3 P <
i Repetition rate: 126 Hz o < 0|_| Main discharge voltage: 600 V ] d 3 o o ] , \37 | \%N 2
o 20 (- Average input: 5 W % Main discharge capacitor: 0.22 uF (i) A P 3 (- = K l 2 2
Repetition rate: 126 Hz 511 980204 i e Py @
(‘EUARANTEE? LIFE RANGF Average input: 5 W REAR VIEW SIDE VIEW FRONT VIEW REAR VIEW - SIDE VIEW FRONT VIEW
0 60 : : : : : :
0 s® dm mm o 00 0o s w0 i 20 w0 w0 50 PSS STUENT SLECTOR T T ror D N ELeCTon e o™
(0.5 x 109 flash) (1.0 x 109 flash) oD - S PN DaMAE 2,
OPERATING TIME (h) NUMBER OF FLASHES \J1 N
Values in parenthese show number of flashes * Calculated by: standard deviation / average light output x 100 [%] = 0 = 0
Calculated by: (maximum light output - minimum light output) / average light output x 100 [%)] B 3 2
** The light output when making the average light output of L9456-01 into 100% 40.8 7.8 408 7.8
BOTTOM VIEW TLSXAO0099EC BOTTOM VIEW TLSZAO009EA
WFlash pulse waveform ILlNE-“P [ With SMA fiber adapter type |
0 ®L9455-1( ] Series ®L11035-1[ ] series
Operating condition Standard type (without fiber adapter) SCREW HOLES FOR FIXTURE 4-M3  38.6+0.15 j84:0 188+0.3 386+015  59.2+0.3
L9455-01 Main discharge voltage: 600 V Arc size Main discharge capacitor URE 4-M3 ! XENON FLASH LAMP SCREW HOLES FOR FIXTURE 4-M3
o 100 Main discharge capacitor: 0.22 pF || Type No [¢] p I <5 P WITH %hélsA FIBER ADAPTER (905 TYPE) s < ES
< \ Repetition rate: 126 Hz ) (mm) (uF) S|Zt g prNe OI +3.18°8 32 g :p]
= S A input: 5 W 3l Rl M
2 . o\, LAverege i L9455-01 / L11035-01 0.22 Il , L g, .
5 ) * L9456-01 L9455-02 / L11035-02 1.5 0.11 TOP VIEW Q TOP VIEW WiTYs SMA FIBER ADAPTER (905 TYPE)
8 @ . \‘\ | L9455-03 / L11035-03 0.047 i % i J h L % APPLICABLE FIBER DIAMETER: ¢3.18'§%
& : T o L9456-01 / L11036-01 0.22 it ImER . (5]
m ., ', | L9456: Approx. 500 ns L9456-02 / L11036-02 3.0 0.11 o= & = & IZBE:
z ; 3 L9456-03 / L11036-03 0.047 43+01 51 98.0£04 43201 5:1 1200405 ‘ 125 | 420
< ' 25.0+0.1 25.0%0.1
d ,’ With SMA fiber adapter type REAR VIEW SIDE VIEW FRONT VIEW REAR VIEW SIDE VIEW FRONT VIEW
o 20 " . " " " INTERNAL/EXTERNAL ADJUSTMENT SELECTOR TRIMMER POTENTIOMETER FOR MAIN INTERNAL/EXTERNAL ADJUSTMENT SELECTOR TRIMMER POTENTIOMETER FOR MAIN
/ Type No Arc size Main d|scharge capac|tor FOR MAIN DISCHARGE VOLTAGE DISCHARGE VOLTAGE ADJUSTMENT FOR MAIN DISCHARGE VOLTAGE DISCHARGE VOLTAGE ADJUSTMENT
‘ ‘ ‘ ‘ ‘ ) ‘ ) (mm) (uF) 9 PIN D-sub MALE W ] 9PIND-subMALE | vd
% 200 400 600 800 1000 1200 1400 L9455-11 / L11035-11 0.22 f ﬁ I:@}
TIME (ns) L9455-12 /1L.11035-12 1.5 0.11 % & I i =
L9455-13 /L11035-13 0.047 408 78 408 78
BOTTOM VIEW TLSXA0107EC BOTTOM VIEW TLSXA0010EA
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: - - . *| DIMENSIONAL OUTLINE wnit: mm)
chﬂﬂliﬂﬂ' i0|l]gi|}a| ngh Stah“lty' Cﬂmpaﬂt, reasonable price | @ L4640, L4641, L4644, L4645 | | @ L4642, L4643, L4646, L4647

T In spite of using a low cost cathode I -
analysm Peseapch as the electrode, HQ (High Quality) ‘ gl < . n:[n .
type xenon flash lamps feature high [//” \EE @ (30205 I\ @ (30203
stability and easy handling. The il Wzg B l15:02 e ©[15+02

ARC SIZE: 1.5 mm ARC SIZE. 1.5 mm
ANODE BASING DIAGRAM
(BOTTOMVIEW) o

BASING DIAGRAM
(BOTTOM VIEW) NG

lamp outer diameter is 20 mm which
is the smallest size among Hama-
matsu xenon flash lamps. Two win-

. . dow shapes are available: flat and
(H I g h Q ual Ity) TP=Trigger Probe CATHODE CATHODE TP=Trigger Probe  CATHODE CATHODE

hemispherical. Lamp service life is TeTiager Pobe

extended up to 1 X 109 ﬂaSheS WhiCh TLSXAO033ED TLSXA0032ED TLSXA0036ED TLSXAO035ED
nearly equal to that of SQ type flash

lamps. OPTIONS

Trigger sockets

Hamamatsu provides trigger sockets specifically designed to quickly start operating the xenon flash lamp. These trigger sockets are integrated with
a "high voltage transformer", "voltage dividing resistors" and "capacitors" in the same compact case. This frees the user from the troublesome task
of designing and assembling the external circuit. The E2418 and E2442 use a metal package designed to minimize noise emission, while the gener-
al-purpose E6186 and E6188 use a plastic package that offers low cost and is suitable for applications where noise emission is not a critical factor.

) * Changing the length of the trigger socket cable varies the current flowing through the lamp so the lamp might fail to meet its required specifications. Use the cable length as shipped.

J DIMENSIONAL OUTLINE (unit: mm)

[ High stability; Fluctuation (p-p): 1 % Typ.

Output stability (%) = { (maximum light output — minimum light output) / average light output } x 100 | For 20 mm - 22 mm Dia. E2418 - E2442 | | For 20 mm - 22 mm Dia. E6186 - E6188
HXenon flash lamp light output stability vs. operating time HLight output stability 202 METAL o o Tt o
®0Operating Time (0 h) Operating conditions vs. flash repetition rate @@ - FED- AN Sy oL TAGE s £ e SRS 2o
B 5 10 Time (min) s e & e .
SE105 L L MAIN DISCHARGE VOLTAGE :1000V 3 i )
£2 100 ‘ 1.0 % MAIN DISCHARGE CAPACITOR: 0.1 ‘ $235:03 0.
ZE g Armh s A AR A 0% :0.1uF . 6401 .0+ 1.4 +
53 95 : M REPETITION RATE : 50 Hz g, #0208 sos0a] | asos0s 500420 | 430410 500250
LIGHT OUTPUT STABILITY WAVELENGTH + 400 nm E TLSXA0037EB TLSXA0093EA
@0Operating Time (1000 h) - 1.8 x 108 flash 2 .
%31 50‘ Lo 3 10 Time (miny) Block Diagram of Sample-and-Hold Measuring Circuit g
ws |+ T
EE 100 e WA AN \mpibAF At~ 7 D D 9, 0.
£E 10(: : — 2.2 % APERTURE 'é 2 HAHGE(:APAC\TOR.OHLF
. X SOCKET G
@®Operating Time (3000 h) - 5.4 x 108 flash =
(Eg«‘ 50\ T I | \E\)\ I I | \1iglme (mln) PHOTODIODE
ws : O
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Eo 95 : TLSXC0020EB REPETITION RATE (Hz)
Max. L. ®
. ) Max. " Light )
. average
LTl Ac (2N Bub | Window | Spectral [Teommended TAGGeT average Ri PN outpur | |Aomlcablel g
No. size | S Ishape|  material distribution supply - |vollage| input | gnergy stability Hife S Coolingjf trigger lamps
outline voltage P-P  [[Continuous]| [Single] | Max. Max. Min. sockets
(mm) (nm) (V dc) (kV) (W) | (Jflash)| (Hz) (%) (flash)
20 mm Dia. Type
Q-@ |ty
UV Glass 185 to 2000 ;
0-@ | Flat Not |E2418 [Excelitas
. - 700t0 1000 | 5t07 | 10 0.1 100 3 1x10° : FX1100
©-@ |spnencall Borosilicate 540 to 2000 required | E6188 | garies
®-@ | Flat Glass
Q-b |simty
UV Glass 185 to 2000 ;
O-b | Flat Not | E244p2 [Excelitas
e - 700t0 1000 | 5t07 | 10 0.1 100 35 |1x10° : FX1100
©-© |sprencall Borosilicate required | E6186 | gqries
240 to 2000
@-b | Flat Glass

®: Measured with supply voltage of 1000 V, main discharge capacitor of 0.1 uF, repetition rate of 50 Hz and wavelength of 400 nm.
(B: Lamp service life mainly depends on the input energy, though it also depends somewhat on the average power and peak current.
For typical life characteristics versus input energy, see the data graph on page 8.
Input energy E is calculated as follows: E = CV2-1/2 [J], C: main discharge capacitance (F), V: supply voltage (V dc).
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SQ

(Super Quiet)

TYPE
[1OW/15W]

Long service life, high stability

SQ type xenon flash lamps use a
high-performance Bl cathode (barium-
impregnated electrode) for the anode
and cathode. Electrode wear is drasti-
cally reduced, even in these short-arc
lamps to deliver a long service life.
This means that SQ type flash lamps
now deliver excellent stability over
their entire extended service life.
High-performance Bl cathode (barium-im-
pregnated electrode): The Bl cathode has vari-
ous advantages such as high electron emissivi-
ty, low operating temperature and resistance to
ion bombardment. The electrode is cone-shaped
to concentrate an electrical field onto the elec-
trode tip so a stable discharge is maintained.
The Bl cathode has also been used as the elec-
trode in continuous mode lamps and been highly
acclaimed for product use.

[ Long service life 1.2 x 109 flashes (0.0 operation)

HLife characteristics vs. energy per flash
(reference data)

TLSXB0070EB

HLife characteristics
(radiant intensity vs. operating time)

TLSXBO040EC
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T\ 90 [N~
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I | \.
‘ \ 80
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w BUILT-IN N\ —~ 70
& REFLECTOR N 2
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TS TYPE T “,\ '(J:_)
[V " A
5 108 Sl E 50
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o CHARACTERISTICS N ':
% RANGE L ., <Z( 30
= 107 SQ TY‘PE : a 20 SQTYPE
BUILT-IN REFLECTOR S
IHIGH OUTPUT TYPE o 0 l— HQ TYPE N
HQ TYPE ——T BUILT-IN REFLECTOR HIGH OUTPUT TYPE
" ]
100‘:3001 0,005 0.01 0.05 0.1 05 1 5 10 0 0 3.6 x 108 7.2x108 1.1 x 109 1.4 x 109
(2000) (4000) (6000) (8000)
INPUT ENERGY PER FLASH (J) NUMBER OF FLASHES (h)
Values in parentheses show operating time in hours.
Operating conditions
Main discharge voltage : 1000 V
Main discharge capacitor: 0.1 pF
Repetition Rate 150 Hz
Guaranteed service life end is defined as the time at which the radiant intensity falls to 50 %
I SPEGIHG ATI“NS of its initial value or when the light output fluctuation exceeds the rated specifications.
Max. .. ®
) Max. - Light
. . ) average |Repetition i .
Type Arc | Dimensional Window Spectral Recomm?nded Trllgt;ger average inpugt] Eat:al output Lif i Apphcable Equivalent
No. size outline material distribution supply jvoltage input energy stability ife | Cooling | trigger lamps
voltage P-p |[Continuous] [Single] | Max. Max. Min. sockets
(mm) (nm) (V dc) (kV) (W) | (J/flash)| (Hz) (%) (flash)
22 mm Dia. type
Quartz glass | 160 to 2000 Not Excelitas
0@ UV glass 185 t0 2000 | 700to 1000 | 5t0 7 10 0.1 100 25 1.2x10° . E2418 |FX1100
— required :
Borosilicate glass | 240 to 2000 series
Quartz glass | 160 to 2000 Not Excelitas
(1 X() UV glass 185 t0 2000 | 700to 1000 | 5t0 7 10 0.1 100 3.5 1.2x10° . E2442 |FX1100
— required series
Borosilicate glass | 240 to 2000

" SPECIFICATIONS

. Max, | Max. oL Light ® .
Type Arc | Dimensional Window Spectral EEEaz Uiyl average a\i/r?;i?e Repetition output . . Apphcable Equivalent
No. size outline material distribution supply |voltage input | energy rate stability Lite | Cooling | trigger lamps
voltage P-p [[Continuous]| [Single]| Max. Max. Min. sockets
(mm) (nm) (V dc) (kV) (W) | (JAlash)| (Hz) (%) (flash)
26 mm Dia. type
Quartz glass | 160 to 2000 Not | E2191
- UV glass | 185to 2000 | 700 to 1000 | 5to 7 15 0.15 100 25 1.2x10° required | series —
Borosilicate glass | 240 to 2000
Quartz glass | 160 to 2000 Not | E2361
O-b UV glass | 185t0 2000 | 700 to 1000 | 5to 7 15 0.15 100 25 1.2x 100 required | series |
Borosilicate glass | 240 to 2000
Quartz glass | 160 to 2000 Not | E2ass [Excelitas
@-© UV glass 185 to 2000 | 700 to 1000 | 5t0 7 15 0.15 100 3.5 1.2x10° required | series Fs)fe1ri1ezo
Borosilicate glass | 240 to 2000
28 mm Dia. type
Quartz glass | 160 to 2000 Not
0-@ UV glass 185 to 2000 | 700 to 1000 | 5t0 7 15 0.15 100 25 1.2x 109 required E2446 —
Borosilicate glass | 240 to 2000
Quartz glass | 160 to 2000 Not
©-b UV glass 185 to 2000 | 700 to 1000 | 5t0 7 15 0.15 100 25 1.2x10° required E2450 —
Borosilicate glass | 240 to 2000
Quartz glass | 160 to 2000 Not Excelitas
©-© UV glass | 185102000 | 700 to 1000| 5t07 | 15 0.15 100 35 [1.2x10° i E2454 | FX1130
Borosilicate glass | 240 to 2000 required series

®: Measured with supply voltage of 1000 V, main discharge capacitor of 0.1 uF, repetition rate of 50 Hz and wavelength of 400 nm.
(®: Lamp service life mainly depends on the input energy, though it also depends somewhat on the average power and peak current. For typical life characteristics versus

input energy, see the data graph on the preceding page. Input energy E is calculated as follows: E = CV2.1/2 [J],  C: main discharge capacitance (F),  V: supply vol-
tage (V dc). *: Manufactured upon receiving your order
" DIMENSIONAL OUTLINE wnit: mm)
’ © 22 mm Dia. type \ ’ ® 26 mm Dia. type \ ’9 28 mm Dia. type
@22Li1 26 + 1 28 + 1
—rt L [
i ] |
g L | L pelllon L L
§ g @ [3.0+0.3 / \ g @ |80+05 #{q % o3 @ |80+05
A 8 ® [15+02 E ® [3.0+03 = ® [3.0+0.3
= i © [15+02 IHNIEE © [15+02
£§ Ed H gl BASING DIAGRAM _St3
BASING DIAGRAM 4@4_1*—737 BASING DIAGRAM —t o (BOTTOM VIEW)
(BOTTOM VIEW) (BOTTOM VIEW) ARC SIZE: 1.5 mm ARC SIZE: 3 mm ARC SIZE: 8 mm
ARC SIZE: 1.5 mm ARC SIZE: 3 mm ANODE ANODE ANODE
ANODE ADE
e (Dne TP(4T (e
NC(2) (®NC (D1P@ 5] (2ree)
Ne(®) (DTP(1) P(1) 0 P(1)
@ SPARKER SPARKER Ne

TP=Trigger Probe  nTHODE CATHODE

CATHODE NC=No Connection

CATHODE 1p_iigger Probe CATHODE
NC=No Connection

TLSXA0026EA

TP=Trigger Probe
GATHODE  \c_No Connection
TLSXA0029EB

CATHODE
TLSXAOO30EA

CATHODE
TLSXA0028EA

TLSXA0024EB TLSXA0023EB TLSXA0027EA TLSXA0025EA

OPTIONS

Trigger sockets

Hamamatsu provides trigger sockets specifically designed to quickly start operating the xenon flash lamp. These trigger sockets are

integrated with a "high voltage transformer”, "voltage dividing resistors" and "capacitors" in the same compact case. This frees the user from

the troublesome task of designing and assembling the external circuit.
* Changing the length of the trigger socket cable varies the current flowing through the lamp so the lamp might fail to meet its required specifications. Use the cable length as shipped.

B DIMENSIONAL OUTLINE (unit: mm)
| For 22 mm Dia. E2418 - E2442 |

2-932

| For 26 mm Dia. E2191 - E2361 - E2438

METAL METAL

o KN ———= RED: MAIN SUPPLY VOLTAGE ﬂ%\ 4 RED: MAIN SUPPLY VOLTAGE

S > L = WHITE: TRIGGER VOLTAGE (S _ WHITE: TRIGGER VOLTAGE

e N 1= BLACK: MAIN SUPPLY GND @{,0 == BLACK: MAIN SUPPLY GND

& ne 1= BROWN: TRIGGER GND = BROWN: TRIGGER GND

23.0 0.2
6.4+0.1 928020, 60.0+0.5 500:+20 ‘
= 28.040.2 1
24.0£0.5 50402 430+05 500 + 20
T | TLSXAO03BEA

TLSXA0037EB

| For 26 mm Dia. (Shield Cable Type) E2191-01 - E2361-01 - E2438-01 | For 28 mm Dia. E2446 - E2450 - E2454

METAL -
RED: MAIN SUPPLY VOLTAGE
ﬁ WHITE: TRIGGER VOLTAGE
BLACK: MAIN SUPPLY GND
BROWN: TRIGGER GND

(ENLARGED VIEW)
TLSXAOO40EA 9

BLACK : MAIN SUPPLY GND
RED : MAIN SUPPLY VOLTAGE

METAL
WHITE : TRIGGER VOLTAGE

N
e i 4
BROWN : TRIGGER GND i

CASE GND AW i1zZN ‘

7———————5

43.0£0.5
333+0.2
?
$286+0.5

60.0+0.5 500 + 20

132
50.0+0.5

TLSXA0001EC 500 + 20




" SPECIFICATIONS

|: Built-in reflector for high output, efficient light input to light guide IS T
) . ax. " ig .
actm'y Type Arc Dsli:rfgl- Output|  Window Spectral Recgm;r:j;ded \Tczllga?:é a\_/el'a!tye a\i/r?rl;i?e Refaettglon output life | Cooling p‘ﬁ?ggﬁe Equivalent
| ' . . . i i i istributi inpu ili
{ A“mmam]“ EqUIpped with a premsely assembled [ size | tine light material distribution s e [COHIEUOUS] [eSrllsa?ey] Mo, Stl\a;IZ;(“.ty Vi sockets lamps
built-in reflector, these lamps deliver (mm) (nm) (V do) (KV) | (W) |@Hlash)| (Hz) (%) | (flash)
a light output 4 times higher than SQ © Lunergng B0CSlcae gass [ 240 t0 2000
BUILT-IN lamps of the same electrical input. 15 " vgass 185102000 70010 1000| 5to7 | 15 | 0.15 | 100 5 5x10°| N lesgroen —
REFLECTOR The light is output as a converging ® @ ot B0t 5 | 240 t0 2000 : equied
light flux or collimating light flux Y Uvglass | 185102000

®: Measured with supply voltage of 1000 V, main discharge capacitor of 0.1 uF, repetition rate of 50 Hz and wavelength of 400 nm.

®: Lamp service life mainly depends on the input energy, though it also depends somewhat on the average power and peak current. For typical life characteristics versus
input energy, see the data graph on page 6. Input energy E is calculated as follows: E = CV2.1/2 [J], C: main discharge capacitance (F), V: supply voltage (V dc).
*: Manufactured upon receiving your order

" DIMENSIONAL OUTLINE wnit: mm)

without using any optical system,
making these lamps convenient to
use. The reflector is made of alumi-
num that reflects light very efficiently
over a wide wavelength range, and is
selectable from the converging or

HIGH

OUTPUT
TYPE

collimating type. The converging type | @ L4633, L4633-01 | | @ L4634, L4634-01
is ideal for _appllcatlon_s wher_e light o
needs to be input to a light guide. We N ES I e, g
- ] - - 12.0+0.5 £12.04£ 0.5
also provide light guides as options. o encoron|_spren e REFLECTOR|  sopmen
. Q © O! %
[ Output light is efficiently input to light guide ) s = ==
%The design of converging location is 60mm from he bottom of lamps.
. . . . . . . . g 1c
HELight distributions of converging type L4633 BEComparison of radiant intensities BASNGDAGRAM | o (3 @) e | S @emooo
and collimating type L4634 stHone oriooe
TLSXBOOO1EB Ic e TRIGGER PROBE
T T T T T (ANODE)
RELATIVE INTENSITY (%) MAIN DISCHARGE VOLTAGE : 1000 V To-Trigger Pobe TP=Trigger Probe NO CONNECTION
. =Internal Connection IC=Internal Connection
&2 50 ‘ 100 | 'SQL“I‘ETDI'TSS;AF?&EECAPAC'TOR; ?-010“:2 NG=No Gonnection GATHODE NG=No Comnection oatoE
COLLIMATING —_ : TLSXA0003ED TLSXA0003ED
TYPE (L4634) X ‘
: HIGH OUTPUT TYPE |
: Ak l OPTIONS .
2] (CONVERGING TYPE
9 Z - L4633) 1 O PTI ONS
= ’ Trigger sockets
— y i Jl DIMENSIONAL OUTLINE (unit: mm)
TYPE (L4633) 5 — Hamamatsu provides trigger sockets specifically designed to
BUILT-IN 16 o N quickly start operating the xenon flash lamp. These trigger sockets | For 26 mm Dia. (Shield cable type) E4370-01 |
REFLECTOR i /\\\ are integrated with a "high voltage transformer", "voltage dividing VETAL
(mm) TLSXB0002EB . 1 n . w o . (ENLARGED VIEW) __ g s G : MAIN SUPPLY GND
0 resistors" and "capacitors" in the same compact case. This frees 255 Z RED : MAIN SUPPLY VOLTAGE
the user from the troublesome task of designing and assembling o8 I e — WHITE : TRIGGER VOLTAGE
the external circuit. BROWN : TRIGGER GND
TIME (1 us/Div.) * Changing the length of the trigger socket cable varies the current flowing “’22:21222 £00208 500220 [ orseee
through the lamp so the lamp might fail to meet its required specifications. Use S0 TLSXA0OTEC
the cable length as shipped.
Shield box E2608
EOutput light solid angle WStability of light output from light guide (Lamp: 26 mm Dia. Type, Trigger Socket: E2191-01-E2361-01-E2438-01-E4370-01)
of conversing type L4633 Stability of light output depends on the type (aperture angle) of the light Xenon flash lamps start an initial discharge upon input of a high trigger voltage of 5 kV
Taking the aperture angle of a quartz optical fiber into account, guide being used. The smaller the aperture angle, the better the stability. to 7 kV. An instantaneous current of several hundred amperes then flows to cause the
the converging type L4633 was designed to output light flux at main discharge, so electromagnetic noise is generated at this instant. This noise must
a solid angle of 17 degrees. This allows direct input of a light — i be eliminated when using the flash lamps as light sources for high precision photometry.
flash into the quartz optical fiber. Quartz fiber light guide: aperture angle 232 e o R o Hamamatsu provides the E2608 metal shield box designed expressly for this purpose.
| 8% REPETITION RATE 100 Hz This shield box also suppresses lamp noise that occurs at each flash.
Wbl liybuaend | Stability: 3 % Typ.
p2MIN e T l DIMENSIONAL OUTLINE (Unit: mm)
Multi-component glass fiber light guide: aperture angle 68° QUARTZ SHIELD BOX (Fe)
QUARTZ GLASS FIBER | 5% GLASS
T WINDOW LAMP TRIGGER SOCKET
XENON FLASH LAMP W Stability: 5 % Typ. TRIGGER SOCKET CABLE
p2MN e T m = L / " *Shield box containing lamp and trigger socket
o
[
(3]

N =5
922.0+0.5] 45.0£0.5

¢37.0+0.5 105+ 1
' | TLSXA0002EB
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" DIMENSIONAL OUTLINE wnit: mm)
| @ L6604, L6605 | | @ L7684, L7685

/tﬂl'y High output, efficient light input to light guide

$34.8+0.5 $34.8+0.5

A“lumalm" These 60 w ﬂaSh Iamps employ a metal OUTPUT WINDOW 4143015 OUTPUT WINDOW
can package to achieve high input power
and high output. Select these 60 W flash
lamps when your application requires a oo S
high light output. I_)esplte a high output, T’?’ orrewuEn REFLECTIVE FT porouven
these lamps are highly stable so output [t Q) miceen rose I Q. TGeER ProBE
fluctuation is held within 3 % maximum. o | s &sSh
s . . £ TRIGGER PROBE @ 3 SPARKER TRIGGER PROBE
To provide an even higher output, a vari- 8 AR W g 3 o
ant type with built-in reflector (spherical E E
TYPE mirror) that boosts the output 1.5 times is £ TLsxagoisEC = Rp—
also available. As useful options, Hama-
matsu provides dedicated power sup- OPTIONS
lies, cooling jacket, main discharge ca- .
P citor and Jiaht atides. When ueng o Trigger sockets B DIMENSIONAL OUTLINE (unit: mm)
p ’ . gnt g . . g Hamamatsu provides trigger sockets specifically designed to quickly
flash lamp with a 15 W or higher input, al- start operating the xenon flash lamp. These trigger sockets are inte- | For 60 W E6647 |
ways use a cooling jacket and main dis- grated with a "hlgh voltage transformer", "voltage dividing resistors" 148201 e
charge capacitor. and "capacitors" in the same compact case. This frees the user from ;‘Z‘I’TQ"’::E:EC:CZ‘;EAL‘;”"GE

the troublesome task of designing and assembling the external circuit.

* Changing the length of the trigger socket cable varies the current flowing through
the lamp so the lamp might fail to meet its required specifications. Use the cable
length as shipped.

Cooling jacket E6611

BLACK: GND (MAIN)
BROWN: GND (TRIGGER)

735+2.0 500 £ 20

TLSXA0050EB

[ Lineup includes 60 W flash lamp with built-in reflector ]

ESpectral distribution HLife characteristics The E6611 is a cooling jacket specifically designed for use with a 60 W xenon flash
o TLSXB0104EA 100 TLSxs0eEC lamp. The built-in cooling fan suppresses the temperature of the lamp and other electron-
— 60 W xenon flash lamp built-in reflective mirror L7685 | ic parts in the trigger socket to within a tolerable range for maintaining a constant operat-
1.8 (1J: 2 uF/1 kV) 7 — ] ing temperature and stable performance. This cooling jacket must be used when the
; — 60 W xenon flash lamp L6605 (1 J: 2 uF/1 kV) % lamp is operated with an input of 15 W or more.
6 —
S
£ 14 Ny B DIMENSIONAL OUTLINE (unit: mm)
% |: SETTING HOLES 2-M4 x P0.7 35.0+0.5 65.5+0.5 TEMPERATURE SENSOR* * The temperature sensor tums
i} 1.2 (£ 60 LAMP  TRIGGER SOCKET ’_ TRIGGER SOCKET on when the temperature of
= w | ! SHIELD CABLE the lamp or internal parts
Z | ] al 1 [ = incrgases abm?rmally due to a
= 1 = "—| ( cooling fan failure. If the fan
S E g _ T h ’u /l: COOLING FAN (RATING: 24 V, 0.1 A) :ails} \n‘lhen' I:'lhe zr%lecttiv:
= 0.8[— > 40 § z RED: Cooling fan input voltage (+24 V) peorw;nrassu:ply eCSOeQG‘caaere
3 ool v < ik H = monected 10 e ereratus
o YELLOW: Temperature sensor power to protect the trigger
04'\ A\ A } [\[’M 'H AkA g 20 H BLUE: Temperature sensor :)lcklet, lamp and power
: 'VVV \W/\\;/\/\,/ AV LW\I W«/\M 235+15 eia pply.
N M o ES TLSXA0052ED
027 — GUARANTEED LIFE
0 0 i Main discharge capacitor (External connection) E7289 02
200 300 400 500 600 700 800 0 2x107 4x107 6x 107 8x 107 1x108
(00 00 00 (a00) (00 1he 728902 1 aman dis HMDIMENSIONAL OUTLINE (unit: mm) -
. G NUMBER OF FLASHES charge capacitor (2 pF) designed oes w2020 woes
ENGTH (nm) *( ) OPERATING TIME 1] to operate a 60 W xenon flash ‘
lamp at 60 W (input energy per A «
MAIN DISCHARGE VOLTAGE: 1000 V Values in parentheses show operating time in hours. flash: 1 J repetition rate: 60 HZ) DE =2 \ 2
MAIN DISCHARGE CAPACITOR: 2 uF  Guaranteed service life end is defined as the time at Saf ’ L ; by i :
REPETITION RATE: 60 Hz which the radiant intensity falls to 50 % of its initial afe operation can start by just A \owrewma
INPUT ENERGY: 1J / FLASH value or when the light output fluctuation exceeds connecting to the power supply.
the rated specifications. 3
. R ded| Tri Max.© a\/“g?:ée ) _® Light » Apolicabl 23|
Type Arc | Dimen- Window Spectral ClEemmneEe]  Tigfellr average | “jnput Repetition|  output Life PPICAbe o ivalent
No. size | Sional material distribution supply voltage input | energy rate stability trigger lamps
outline voltage P-p  |[Continuous] [Single] | Max. Max. Min. | sockets 7821 it
(mm) (nm) (V dc) (kV) (W) | (Jflash) | (Hz) (%) | (flash) Light guides
60 W type Fiber optic light guides are useful when irradiating light directly onto an object is
L6604 Borosilicate glass | 240 to 2000 impossible due to equipment structures or because the light flux must be branched onto
L6605 3.0 (1] Saoohi gi 190 10 2000 70010 1000 | 5to 10 60 1 60 3 8x 107 | E6647 — several points. Since xenon flash lamps are short-arc lamps, the output light can be
— Sahb e gass 0 easily and efficiently directed into a light guide. Hamamatsu supplies two types of light
- uides to meet different applications. A li uide holder for a e cooling jacke
60 W built-in reflective mirror type guides t t different applicat A light guide holder for a 60 W typ ling jacket
m is also available. (This light guide holder is supplied along with a cooling jacket.) Contact
L7684 Borosilicate glass | 240 to 2000 " ’
3.0 (2] - g 700to 1000 | 5to 10 60 1 60 3 8x 107 | E6647 — our sales office for more details.
L7685 Sapphire glass | 190 to 2000
®): Measured with supply voltage of 1000 V, main discharge capacitor of 2 uF, repetition rate of 10 Hz and wavelength of 400 nm. ®: Lamp service life mainly de- Light guide material | Transmission wavelength | Light exit diameter| Length | Aperture angle
pends on the input energy, though it also depends somewhat on the average power and peak current. Input energy E is calculated as follows: E = CV2.1/2 [J], C: main Quartz fiber 220 nm to 1300 nm $5 mm 1m 230
discharge capacitance (F), V: supply voltage (V dc). (©: Average input W is calculated as follows: W = E x f [W], f: repetition rate (Hz) (D): Repetition rate when Glass fiber 380 nm to 1300 nm »5 mm Tm 67°

the input energy per flash is 1 J. Operable up to 100 Hz when the average input is 60 W or less.
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OPTIONS

®Power supplies

The radiant intensity of xenon flash lamps is nearly proportional to
the input energy. This means that a highly regulated power supply is
required to obtain better performance from the lamp.

Hamamatsu xenon flash lamp power supplies are switching power
supplies having a high-speed charging circuit and discharge stop cir-
cuit. This ensures a large power capacity for stable lamp operation

while keeping the design compact.

Sty
Ve
Ly 5

JI SPECIFICATIONS
Parameter Unit
Output voltage (DC) 300 to 1000 \Y
Main Output capacity (Max.) 20 60 W
power | Stability (Max.) +0.2 +1.0 Y%
supply | Main discharge capacitor 0.1 02t01.0® 0.1 uF
Maximum repetition rate 1000 ® 100© Hz
Trigger | Trigger voltage (Typ.) 140/170© 180 Vv
section | Trigger capacitance 0.22 uF
Trigger type Internal / External —
Trigger | Internal oscillation frequency 10 to 100 Hz
input Trigger input impedance 0.33 0.36 kQ
section | Input waveform Rectangular waveform —
Input voltage 5to 10 (Pulse width 10 us or more) 4.51t0 5.5 (Pulse width 5 ps or more) |V peak
Input voltage (DC) 24+24 24+1.2 Y
Power consumption (Typ.) 26 72 W
Cooling No required —
Weight 530 694 to 807 ® 534 g
EMC standards IEC61326-1: 2013 Group 1 Class B —
Applicable standards Safety standards IEC61010-1: 2010 — —
UL standards E249677 —
HQ type,
. SQ type,
Applicable lamp Built-in reflector high output type, 60 Wype -
20 W type

NOTE: A The main discharge capacitance can be selected from 0.2 uF to 1.0 pF in 0.1 pF steps.

(B)Please adjust maximum average lamp input (continuous) to the specification of lower than 20 W.

©Please adjust maximum average lamp input (continuous) to the specification of lower than 60 W.

(DPlease switch to 140 V for HQ type and SQ type. In case of built-in reflector high output type and 20 W type, switch to 170 V to use.
(®EDepend on the main discharge capacitance.
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B DIMENSIONAL OUTLINES (unit: mm)

®C13315
OUTPUT CONNECTOR
:g'_’SUJBC:;':DECTOR 13.6 £0.2 127.0£0.5 13.7+0.2
1 INTERNAL / EXTERNAL

HHHHHHH‘HHHHHHHHH A * SELECTOR SWITCH FOR
. 8 o o 0 MAIN DISCHARGE VOLTAGE
2 a__Innpanonaneannnn el ]
= U™ UuuTuuo T s Bl ol o o« o+ B INTERNAL/EXTERNAL
g o % R 8 2 S~ [ SELECTOR SWITCH FOR

e v \ TRIGGER TYPE

2 x M3 DEPTH 2

2 x M3 DEPTH 2

SELECTOR SWITCH

2 % M3 DEPTH 2 FOR TRIGGER VOLTAGE
Input connector (D-sub 9-pin) connection
¢ J00000onananD
1 Input voltage RTN.
2 Input voltage RTN.
ol o
127.0£05 3 g 3 | No connection * For this product, the reference
146.0+ 0.5 :;' g 4 + Main discharge voltage control (3.2 V to 10.5V) potential (0 V) is not marked as |
8 @ 5 Main discharge voltage control RTN. Ee“égijg:‘v%ar':sg rr?fn eRrTc;\lfHZhls 1s
6 + Input voltage (21.6 V to 26.4 V) cable wires by separating them
7 + Input voltage (21.6 V to 26.4 V) the GND. line in order to avoid the
8 + Trigger input effects of external noise on
9 Trigger input RTN. trigger signals.
TLSZAOOS1EA
@®C13316 series
INPUT CONNECTOR OUTPUT CONNECTOR 127.0+0.5 20.5+0.3
(D-SUB 9-PIN)
@‘ - H= -+ INTERNAL/EXTERNAL
vl I o SELECTOR SWITCH FOR
Q2 o o MAIN DISCHARGE VOLTAGE
z f H bt H i
g H x 2 o
E HHH HHHHHHHH ° / Sl o © L - D)/% INTERNAL / EXTERNAL
=i = SELECTOR SWITCH FOR
(=2
© o %i : N ‘> TRIGGER TYPE
2 x M3 DEPTH 2 6 x M3 DEPTH 2 SELECTOR SWITCH
2% M3 DEPTH 2 FOR TRIGGER VOLTAGE
\ K Input connector (D-sub 9-pin) connection
0DD0D00NONDN =1 3
€ E 1 Input voltage RTN.
2 Input voltage RTN.
(3] "
127.0+0.5 S 3 No connection * For this product, the reference
170.0+ 0.5 + 4 + Main discharge voltage control (3.2 V to 10.5V) potential (0 V) is not marked as
== 2 5 | Main discharge voltage control RTN. GND. but marked as RTN.. This is
~ 6 | + Input voltage (21.6 V 10 26.4 V) because we recommend the
cable wires by separating them
7 | +Input voltage (21.6 V t0 26.4 V) the GND. line in order to avoid
8 + Trigger input the effects of external noise on
9 Trigger input RTN. trigger signals.
TLSZAO0052EA
©C6096-02
4\§
o 2 x M3 DEPTH 4.1
<
INPUT N 127.0£0.5 OUTPUT 140 + 2
CONNECTOR CONNECTOR
| R
\
B RS :-I -
A 4 2 +H
1 I
g ® g N
2 x M3 DEPTH 4.1
:',', Input connector connection
P 2 Teminal No.| Signal
1 + Main discharge voltage control (3.0 V to 10.0 V)
146.0+0.5 2 Main discharge voltage control RTN.
3 + Main discharge voltage monitor output
4 Main discharge voltage monitor output RTN. * For this product, the reference
5 Input voltage RTN. potential (0 V) is not marked as
6 + Input voltage (21.6 V to 26.4 V) GND. but marked as RTN.. This is
7 No connection because we recommend the
- cable wires by separating them
8 No connection the GND. line in order to avoid
9 + Trigger input the effects of external noise on
10 Trigger input RTN. trigger signals.

TLSZAO053EA
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Precautions when using xenon flash lamps

/\ WARNING (FOR YOUR SAFETY)

‘ ® Lamps emit intense ultraviolet radiation. Never directly stare into the operating lamp.
@ Do not allow skin to be exposed to the ultraviolet radiation from the operating lamp.
ﬁ @ The lamp must be installed in a proper housing before operation. Lamp housings must be designed to prevent
hazards from flying glass fragments in the event the lamp ruptures.
® @ Take extreme caution not to drop the lamp, subject it to impacts, apply excessive force to it or scratch it, because
the lamp is under high internal pressure and may rupture.
% ® Always turn off the power supply when installing or removing the lamp, or when cleaning any part of the
equipment.

A CAUTION (FOR YOUR SAFETY)

@ Always operate the lamp at a main supply voltage of 700 Vdc to 1000 Vdc (400 Vdc to 600 Vdc for 5 W module).

@ Do not use the lamp in damp locations subject to moisture or water droplets, or at high humidity.

@ Always wear a protective mask and garment when installing or removing the lamp.

@ Securely insert the lamp into the socket.

@ Securely connect the socket leads to the terminal strip of the power supply.

® Do not subject the lamp to drop impact, vibration and shock.

® Wipe the lamp bulb and window using soft cloth moistened with high-quality alcohol before operation. Never touch the glass
bulb of the lamp with bare hands, because dust or fingerprints on the glass bulb may greatly reduce transmittance in the
ultraviolet range.

@ Always operate the lamp within the input energy.
*For more details, refer to our technical manual.

Products listed in this catalog are warranted for one year from the date of delivery. The warranty is limited to
repair or replacement of defective parts or products. Even if within the warranty period (one year), this warranty
shall not apply to case where lamp operation time has exceeded the guaranteed service life time or trouble
occurred due to misoperation, mishandling or accidents such as natural or man-made disasters.

Warranty

When scrap the product

When scrap the product, please follow the appropriate disposal regulation for wasted products, if any, of the country/state/
region/province in use, or pass to those who can handle the disposal at proper manner like approved/licensed.
Any question may arise, feel free to contact our office nearby.

* A technical booklet "Super-Quiet Xenon Flash Lamps" is available from Hamamatsu. For your free copy, please contact our sales office.

Informatlon furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2017 Hamamatsu Photonics K.K.
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