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T
LS

O
B

0038E
C

E
xtrem

ely high stability of intensity is required for deuterium
 lam

ps because of their applications. 
T

herefore, use of a pow
er supply designed to drive the lam

ps w
ith stable operation is recom

m
ended.

H
am

am
atsu ,s pow

er supply for deuterium
 lam

ps uses a constant-current circuit in the m
ain pow

er supply section and 
a constant-voltage circuit in the filam

ent pow
er supply section to assure a reliable operation.

H
am

am
atsu offers not only O

E
M

 pow
er supplies specially designed for your applications, as w

ell as the follow
ing 

types according to the operation m
ode of various lam

ps.

S
P

E
C

IF
IC

A
T

IO
N

S

L
2D

2 L
am

p
s (D

eu
teriu

m
 L

am
p

s )

T
E

C
H

N
IC

A
L

 IN
F

O
R

M
A

T
IO

N

T
he follow

ing 4 types of w
indow

 m
aterial are available for deuterium

 lam
ps.

    (1) U
V

 glass            (2) S
ynthetic silica 

    (3) M
gF

2  
F

igure 2 show
s the transm

ittance of various w
indow

  m
aterials.

U
V

 light at w
avelengths shorter than 190 nm

 attenuates greatly due to its 
absorption by oxygen. T

o obtain the fullest perform
ance in w

indow
 trans-

m
ittance, it is recom

m
ended that the inside of the equipm

ent be filled w
ith 

nitrogen or vacuum
-evacuated to elim

inate this absorption effect.

T
he non-projecting type uses the side of the cylindrical glass bulb as the 

em
ission w

indow
, w

hilst the projecting type uses a plane glass attached 
to a projection on the bulb.
T

he projecting type has a uniform
ed transm

ittance due to the plane glass. 
S

ince the w
indow

 is located far from
 the discharge position, the am

ount 
of dirt produced by spattering from

 the electrodes is reduced resulting in 
low

 deterioration of light output. T
he non-projecting type requires less 

space and has a w
ider directivity since there is no projection, enabling 

effective use of em
itted light. T

he long-nose projecting type uses an 
M

gF
2 w

indow
 and is suitable for vacuum

 ultraviolet applications. T
his 

type is used w
ith the tip of the nose inserted into the vacuum

 equipm
ent. 

S
p

ectral D
istrib

u
tio

n

W
in

d
o

w
 M

aterial

F
igure 1: S

pectral D
istribution 

F
igure 2: T

ypical T
ransm

ittance of V
arious W

indow
 M

aterials

�
U

V
 g

lass 

�
S

yn
th

etic silica
 

�
M

g
F

2

T
LS

O
B

0024E
D

L
ig

h
t D

istrib
u

tio
n

D
euterium

 lam
ps em

it high intensity light in the U
V

 range at w
avelengths 

shorter than 400 nm
. Light intensity on the short w

avelength side is deter-
m

ined by the w
indow

 m
aterial used.

U
V

 glass has a higher ultraviolet transm
ittance than norm

al optical glass 
(borosilicate glass). It has the longest cut off w

avelength of 185 nm
 am

ong 
the four types. H

ow
ever the generation of ozone is low

er than other w
ind-

ow
 m

aterial types, it is not necessary to have special anti-ozone treat-
m

ents. 

S
ynthetic silica is obtained by fusing a silica crystal that is artificially 

grow
n. A

lthough its cut off w
avelength is 160 nm

, it contains less im
puri-

ties than fused silica, and transm
ittance at 200 nm

 has been im
proved by 

approx. 50 %
.

M
gF

2 is a crystallized form
 of alkali m

etal halide that has an excellent 
ultraviolet transm

ittance, a low
 deliquescence and is used as w

indow
 

m
aterial for vacuum

 ultraviolet applications. Its cut off w
avelength is 115 

nm
.

F
igure 3: E

xternal V
iew

 

F
igure 4: D

irectivity (Light D
istribution) 
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F
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A
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u
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T
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m
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A
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E
R

T
U

R
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Y
X

     
Y
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igh B
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(S
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A
P

E
R

T
U

R
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mT
LS

O
B

0049E
B

A
rc intensity is determ

ined by the aperture (light exit) size. F
igure 5 

show
s typical spectral distributions for lam

ps w
ith different aperture sizes. 

A
t the sam

e input current and voltage, lam
ps w

ith an aperture of 0.5 m
m

 
diam

eter (high brightness type) provide 1.6 tim
es higher brightness than 

lam
ps w

ith an aperture of 1.0 m
m

 diam
eter (standard type). T

he half 
w

idth of spectral distribution also becom
es narrow

er w
ith a reduced aper-

ture size. W
hen higher intensity is required or the object to be irradiated 

is very sm
all, the high brightness type is recom

m
ended.
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C
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ethode

Input

O
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A
m
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em

perature
C

ooling
D
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 × H
 × D

)
W
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C

ertification

C
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)

C
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* C

haracteristics are m
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arm
ing up.
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10 ± 1
2.5 ± 0.2
10 ± 1
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L7307, L7174, L6301, L6302
L7298, L6303, L6304, L7306
L6566, L6305, L6306
L6307, L6308, L7292
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1.7 ± 0.2
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 d
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F
igure 6 show

s the external view
 and internal construction of a deuterium

 
lam

p. T
he anode has a unique structure covered w

ith ceram
ic to prevent 

abnorm
al discharge, and the cathode has a highly durable electrode. 

S
ince a deuterium

 lam
p uses the positive colum

n flash of arc discharge, 
the cathode is shifted sidew

ays and an aperture is located im
m

ediately in 
front of the anode so that high intensity is obtained. T

he aperture plate 
placed betw

een anode and cathode m
ay be used as an auxiliary elec-

trode for lam
ps designed for low

 voltage lighting. 

1
S

o
larizatio

n

4
L

ife

3
O

u
tp

u
t stab

ility

2
D

isch
arg

e startin
g

 vo
ltag

e

T
ransm

ittance of U
V

 glass and fused silica drops w
hen they are used 

over a long period. T
his is caused by a drop in transparency of the 

glass resulting from
 dirt on the glass and the influences of ultraviolet 

rays. In the w
orst case, the glass becom

es cloudy and its life is short-
ened. T

his is called solarization, and transm
ittance drops, particularly 

in short w
avelength region. T

his phenom
enon is hardly ever seen w

ith 
synthetic silica.

W
hen the cathode is sufficiently heated and ready for arc discharge, a 

pulse trigger voltage is applied betw
een anode and cathode, and dis-

charge starts. T
he discharge starting voltage of 30 W

 deuterium
 lam

ps 
is approx. 350 V

 (400 V
 m

ax.). H
ow

ever, since the discharge starting 
voltage rises according to the prolongation of operation tim

e, it is rec-
om

m
ended that a voltage of approx. 500 V

 be applied to assure dis-
charge. (T

he m
axim

um
 applied voltage for trigger is 650 V

.) T
he dis-

charge starting voltage varies depending on the trigger m
ethod and 

trigger constant.

(1) D
rift

D
rift refers to variation of output over a long  period caused as a 

result of the change in therm
oelectron discharge characteristic of 

the cathode, change in gas pressure or dirt on the w
indow

. It is 
expressed in variation per hour. In the case of deuterium

 lam
ps, it 

takes 10 to 15 m
inutes until the inside of the lam

p reaches therm
al 

equilibrium
 after start of discharge, so a w

arm
-up period of 20 to 30 

m
inutes is required.

(2) F
lu

ctu
atio

n
F

luctuation refers to variation of output caused by deterioration of 
the cathode or fluctuation of discharge position. Light output fluc-
tuates approx. 0.05 %

 at intervals betw
een a few

 m
inutes and a few

 
hours. In addition, the position of the arc point also fluctuates. 

(1)F
lu

ctu
atio

n
 o

f lig
h

t o
u

tp
u

t
Life is determ

ined by the point at w
hich fluctuation com

bining 
fluctuation and shift exceeds 0.05 %

p-p.
(2)D

ro
p

 o
f lig

h
t o

u
tp

u
t 

Life is determ
ined by the point at w

hich the total em
itted energy 

drops to 50 %
 of the initial level. A

s described earlier, decrease in 
light output is caused m

ainly by solarization and dirt inside the 
w

indow
. T

he life specified is 2000 hours for L2-2000 series, and 
4000 hours for L2-4000 series.
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T
able1: A

llow
able O

perating T
em

perature R
ange for 

            D
euterium

 Lam
ps

Lam
p T

ype

+
290 °C

 M
ax.

+
245 °C

 to +
280 °C

+
10 °C

 to +
50  °C

(+
20 °C

 to +
30  °C

)*

L2D
2 Lam

p

C
athode T

ype
A

ll C
athode type

A
m

bient tem
perature: T

a

B
ulb w

all tem
perature: T

b

M
axim

um
 allow

able bulb
w

all tem
perature: T

b M
ax.

* T
em

perature enclosed by ( ) indicates the optim
um

 am
bient  

  tem
perature.

W
arran

ty

O
p

tim
u

m
 O

p
eratin

g
 T

em
p

eratu
re

A
s the am

bient tem
perature (T

a) rises, cathode tem
-

perature increases, resulting in evaporation of the 
cathode. If the am

bient tem
perature (T

a) drops, the 
gas pressure inside the bulb is reduced increasing the 
kinetic energy of the gas and ions causing sputtering 
of the cathodes therm

ionic coating. In both cases, the 
gas inside the bulb is rapidly consum

ed. T
his deterio-

rates the stability and intensity. T
hereby drastically 

shortening the operating life.
F

or stable operation of deuterium
 lam

ps, care should 
be paid to the installation of the lam

ps so that the bulb 
w

all tem
perature (T

b) does not exceed +
290 °C

.

P
recau

tio
n

s W
h

en
 U

sin
g

 D
eu

teriu
m

 L
am

p
s

T
o obtain high stability and long operating life, ade-

quate care m
ust be paid to operating conditions includ-

ing the operating tem
perature of the lam

p. 
A

lthough the lam
p ,s bulb w

all tem
perature (T

b) rises 
as the am

bient tem
perature (T

a) rises, the bulb w
all 

tem
perature of conventional deuterium

 lam
ps norm

al-
ly rises to approx. +

200 °C
 (direct-heated cathode 

type) to 240 °C
 (S

Q
 cathode type) w

hen the am
bient 

tem
perature is +

25 °C
. M

oreover, the bulb w
all tem

-
perature of the L2D

2 lam
ps rises even further by +

50 
°C

 reaching +
280 °C

 due to the w
ay in w

hich the elec-
trode is constructed. (B

ulb w
all tem

perature (T
b) also 

differs depending on the lam
p type and heater voltage 

as w
ell as lam

p housing.) A
lthough the operating tem

-
perature 

of 
H

am
am

atsu 
L2D

2 
lam

ps 
has 

been 
designed based on lam

ps operated under norm
al tem

-
perature, the tem

perature range given in the table 
below

 is recom
m

ended as the allow
able operating 

tem
perature range enabling the use of the lam

ps over 
a long period of tim

e w
ith high stability.

D
euterium

 lam
ps em

it ultraviolet rays w
hich can be 

harm
ful to your eyes and skin. N

ever look directly at 
the em

itted lights, nor should you allow
 it to com

e 
into contact w

ith your skin. A
lw

ays w
ear protective 

goggles and clothing w
hen operating the lam

ps.
S

ince the bulb w
all reaches a very high tem

pera-
ture (over +

200 °C
) w

hen the lam
p is on, do not 

touch it w
ith bare hands or bring flam

m
able objects 

near it.
D

o not exert m
echanical vibration or shock on the 

lam
p, otherw

ise the stability w
ill deteriorate.

S
ilica glass graded sealing. 

In the case of bulbs using silica glass, the w
indow

 
is form

ed by connecting different glass sections hav-
ing slightly different expansion rates. S

ince the 
m

echanical strength of these seam
s is low

, the bulb 
fixing m

ethod should be so arranged that no force 
is exerted on these seam

s during fixing or opera-
tion.
B

efore turning on the lam
p, w

ipe the bulb and w
in-

dow
 gently w

ith alcohol or acetone. D
irt on the w

in-
dow

 w
ill cause deterioration of the U

V
 transm

ission, 
so alw

ays w
ear gloves w

hen handling the lam
p.

H
igh voltage is used to operate the lam

p. U
se 

extrem
e caution to prevent electric shocks.

1.2.3.

4.5.6.T
he w

arranty period w
ill be one year after our ship-

m
ent to original purchaser or guaranteed life tim

e     
w

hichever 
com

es 
first. 

T
he 

w
arranty 

is 
lim

ited 
to 

replacem
ent of the faulty lam

p. F
aults resulting from

 
natural 

disasters 
and 

incorrect 
usage 

w
ill 

also 
be 

excluded from
 w

arranty.

T
a: T

em
perature m

easured at 
      a position 2.5 cm

 (1 inch) 
     aw

ay from
 the bulb w

all

T
b: T

em
perature on the bulb 

      w
all (cathode side)

2.5 cm

(1inch)

T
a

T
b

C
o

n
stru

ctio
n

F
igure 6: E

xternal V
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R
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T
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)
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P
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u
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d
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p
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o
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n
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U
R
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P
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W
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R
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U
P

P
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R
T
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R
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E
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S
W
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C

H

C
T
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A
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O
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U
T

E
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P
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In deuterium
 lam

ps, an aperture electrode is placed betw
een cathode and 

anode to com
press the discharge, so that high light intensity is obtained. T

his 
required, a high voltage trigger discharge across cathode and anode.
In general, a typical pow

er supply for deuterium
 lam

ps  consists of the follow
-

ing three pow
er supplies.

�
 C

onstant current pow
er supply of 300 m

A
    (open voltage about 150 V

) 
�

 T
rigger pow

er supply of 500 to 600 V
 peak

�
 P

ow
er supply for the heater (about 10 W

)
H

ow
ever, in view

 of the need for cost reduction, safety and dow
nsizing, lam

p 
m

anufactures are evaluating m
ethods that elim

inate the trigger pow
er sup-

ply. O
ne of these is the use of an auxiliary electrode. In this approach, the 

electrical energy from
 a constant current pow

er supply of 150 V
/300 m

A
 

(m
ain pow

er supply) is stored in a trigger capacitor and then is discharged 
betw

een lam
p shield box and cathode. T

his generates ions and m
om

entarily 
reduces the im

pedance betw
een anode and cathode, leading to the m

ain dis-
charge. H

ow
ever, because this trigger discharge occurs only at a restricted 

point near the cathode, it is a less reliable triggering m
ethod.

In the L2D
2 lam

p, ceram
ic insulators are used as part of the electrode sup-

port, so that the aperture potential is isolated from
 the shield box potential. 

S
ince this aperture electrode is used as an auxiliary electrode, the trigger dis-

charge can be guided to the aperture, allow
ing operation at a voltage 40 to 

50 V
 low

er than that of a conventional lam
p. T

his also results in higher reli-
ability of the triggering operation. T

hus, the greatest advantage of the auxili-
ary electrode is that no trigger pow

er supply is necessary. T
he circuit show

n 
on the below

, resulting both a cost reduction and dow
nsizing of the pow

er 
supply.

W
hen the L2D

2 lam
p series w

ith an aperture size of 0.5 m
m

 diam
eter w

ill 
be operated by the circuit as show

n above, it is recom
m

ended to em
ploy 

C
R

 constant as R
T=

1 kΩ
 and C

T=
0.5 µF

 to obtain the reliable lam
p 

ignition.
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Calibrated Deuterium Light Source L7820
The L7820 is the calibrated light source consisting of L2D2 featur-
ing high stability and good repeatability, which are required for cal-
ibrated light source.
In order for anybody to achieve stable light, not only the lamp 
design but also power supply and lamp housing design are 
optimized.  It delivers high stable light in the long and the short term 
operation especially in the calibrated range of 250 nm to 400 nm.
The L7820 is suitable for quality control of light source, light detec-
tor and so on.
The certificate with JCSS logo mark is attached.

UV-VIS Fiber Light Source L7893 Series
This light source L7893 series incorporates a highly stable L2D2 
lamp and a Tungsten lamp into a single compact housing with an 
optical fiber light guide.  The combination of these two lamps cov-
ers a wide spectral range from 200 nm to 1100 nm, yet offers highly 
stable light output and long service life.  This light source L7893 ser-
ies is ideal for a compact analytical equipment such as miniature 
grating units, portable spectrophotometers and reflection meters.

Lamp Housing E8039
This lamp housing was designed to allow easy operation of deuteri-
um lamps such as L2D2 lamps and provide full lamp performance. 
It accommodates a lamp with a flange so that no optical alignment 
is required. The built-in interlock and forced-air cooling functions 
ensure high safety. Collimating lenses and fiber guide adaptors are 
also available as easy-to-replace options, which easily attach to the 
light exit and allow obtaining the desired light beam.

For details, please refer to the catalogs which are available from our sales office.

CE Marking
This catalog contains products which are subject to CE Marking of European Union Directives. For further details, please consult Hamamatsu
sales office.

*PATENTS: USA 6,  PATENTS PENDING: JAPAN 7,  USA 1,  EUROPE 7

*Information 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. ©2001 Hamamatsu   Photonics  K.K.
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L2D2 Lamps (Deuterium Lamps )

Related Products

Water-Cooled 150W VUV Deuterium Lamps
These water-cooled 150W lamps provide a radiant output 3 to 4 
times higher than 30W lamps and are chiefly used as excitation 
light sources. Two window materials, synthetic silica(L1314) and 
MgF2(L1835) are available. 
The MgF2 window type is widely used as a VUV light source in 
photo CVD, solar simulator(in space) and other VUV applications. A 
vacuum flange E3444 series are provided as an option allowing 
simple connection to a vacuum instrument.
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