
Mooel 2lO

ULTFIA-STAEILE LASEFI

General Performance:

The Model zLO Ultra-Stable Laser oDerares
on che same principles as the Model ZOO and
provides the same superior frequency stability
and low noise that are characteristic of that
model. Reference should be made to the Model
200 data sheets for further details. By virrue
of circuitry and component changes th; Model
2I0 does however provide several important
additional features that make j.t indispensable
for a number of applications. For exarnple it
can be tuned, with 11tt1e sacrifice of frequency
stability or noise 1eve1, over the extremely
broad range of 1.2 GHz and sti1l provide over
this range more than 5O% of. the rnaximum single
frequency power output. The features that enable
this performance also make the Model ZLO very
useful as a seconary frequency standard, and
as an opti_cal power reference source of hieh
stabilty both over the short and very long term.

Design Features:

Perhaps the most obvious difference between
the Model 2I0 and 200 is the 10 rurn helipor
di.a1 on the rear of the laser head. This dial
controls the po\./er ratio between the two
orthogonally polarized modes normally opbrating
in the plasma tube, or dependi.ng on the position
of the mode switch, the ratio between the power
in the vertically polarized mode and a reference
power leve1. A second modificati.on is the oper-
ating mode switch that lies beneath the black
hole plug on the right side of the laser head.
A thi.rd modj-fj,cation is the -/+ lock-slope switch
located on the left side of the power control
supply.

What is achieved by these modifications
can be readily seen from the ajacent Doppler-
broadened gain curve. When the mode switch is
in the'upt or frequency stabilizing position,
the light frequency of the laser is precisely
and repeatably controllable over a range of 600
MIlz on either side of llne center as shown by
region A when the lock-s1ope switch is in the
r+r positi.on and by region B when the lock-s1ope
switch is in the r-r position. The extrenes
for stable locking over both regi-ons A and B
are adjusted to requi-re just slightly less than
the ful1 10 turns of the ratj.o setting
potentiometer. The mi-nimum stable frequency
of regi.on A and the maxi-mum of region B can be

made as little as 20 MHz so that this laser is
tunable over virtually an entire I.2 GHz
bandwidth. It should be nored that the power
output at. the extremes of thj-s frequency range
are sti11 aproxi"mately 60 % of that near line
center. The line positions shown at r=1
correspond to an equal power balance between
the two orthogonally polari-zed modes (and a
helipot setting of 5.00).

When the mode switch is in the tdownt or
ampli-tude stabili-zing position, long term fre-
quency stability is given up for long term
amplitude stability, The servo mechanism then
serves to keep the vertically polarized component
of the power ouput at a constant value that is
determined by the ratio helipot, despi-te the
affects of aging on the plasma tube.

Application Hints:

The Model 210 1s an exceptionally versatile
laser source for a very wide range of applications
ranging from hi.gh preci-sion wavemeters to varj_ous
forrns of di-fferential interferometry. A measure-
ment of wavelength made wj-th the lock-s1ope switch
in the r-r position averaged with one made in
the r+? position provides t_o_ a high degree of
reproducibility (1 part in 10ru) a secondary stan-
dard of wavelength that corresponds to the Ne20
line center. Because of its broad tuning range,
high stability, and low nolse the Model 2j.O is
also an excellent reference source r+ith which
other optical cavities can be scanned or to which
they can be locked. In each of these applications
it is important to take care of retroreflection
problems. Refer to the Model 200 data sheers.
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ULTRA-STABLE LASER

MODEL 2IO

Specif ications:

Frequency of emitted light (THz)
Freguency control range (MHz)

Spatial mode structure
Beam diameter (l/e2) (mm)
Beam divergence angle (mrad)
Method of stabilization

Unpolarized axial mode structure
Axial mode spacing (MHz)
Total power output (mW)
Amplitude noise (% rms):

l0Hz-lMHz
l.l - 2 MHZ

Polarized axial mode structure single frequency
Power output (mW, w/HN-32 polarizer) 1.5
Amplitude noise (% rms):

l0Hz-lMHz <0.005
l.l-2MHz <0.05

Frequency stability (kHz):
I sec

t min
I hour

I day

Varm-up time (min)l
lor stable operation
tor rated specifications

Laser head operating temperature
Environmental temperature range

for normal operation
for limired stability (t I 'C)
for storage

HN-32 Polarizer (T=0.7)
Cube polarizer option
Plasma tube options
Accessories availablc

2?t5
5-t7,27-13

5-q5
Yes
Yes
Yes
yes

Jx)xl217 ,5x7 ,5x32
5.y2.4

6x3x7,)l l5x7.5xl9
5.5t2,5

llJ or 230 (spec.)
55

Yes
Headphones

Laser head dimensions (in/cm)
Laser head weight (lb/kg)
Power control unit dimensions (in/cm)
Power control weight (lb/kg)

Operating voltage (V)
Power consumption (W)
B.R.H. Class llla compliance
Accessories included

473.612 200r
t (20 - 620)

T EMoo
0. 49
1.6

Al ternstc hode
polariration bel.
dual lrequency

645

< 0.005
< 0.01

t5
25

100
250

23
90

('c) 42
(.c):

rtLlne centert value, final zero not sienificant
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LABORATORY FOR SCIENCE
2t2l 9th Street

Berkeley, CA. 94710
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