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An offset-locked He-Xe laser system for high resolution spectroscopy on H,CO at 3.51 ym,
was constructed using a Stark shifted line. In this offset-locked laser system, a local
oscillator laser which is necessary in conventional system can be eliminated, because
reference laser is locked at offset-frequency. The frequency stability and tunable range of
this system is ¢=8.8x 10 (at r=10s) and 12 MHz, respectively, where ¢ is the square root
of Allan variance and 7 is the sampling time. The performance of this offset-locked laser
system satisfied the requirement for a light source of ultra-high resolution spectroscopy.

The pressure broadening coefficient of H,CO was measured to be 567 kHz/mTorr, using
present system.

Stark coefficient of H,CO at 3.51 pm was precisely measured using beat frequency between
two stabilized He-Xe lasers. The electric dipole moment at »;=1 excited vibrational state
was measured to be 2.288+0.005 D.
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Fig. 1 (a) Conventional offset-locked laser system.
The reference laser is stabilized using the
inverted Lamb dip in H,CO.
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Fig. 1 (b) Proposed offset-locked laser system.
The reference laser is stabilized to Stark
shifted line.
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Fig. 2 Derivative signal of Stark components of H,CO.
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Fig. 3 Frequency stability of the reference laser
as measured by Allan variance.
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Fig. 4 Experimental set-up for precise measure-
ment of Stark coefficient of H,CO, using
two He-Xe lasers which are stabilized to
a Stark shifted line and a zero field ab-
sorption line, respectively.

Ho v ETHIMLT, =4 7 ravCa— 2 CHIHWE
LT, vazr7GRRBECETS. H,LCO ORE
BORIUF T LE LT He-Xe v —F — D F &S
BiZ t<1s TlRY 2 g7 A2 b AZELL —F—
DREELIZIFAUER LS. t2ls Ty asg Ly
BHOPL E¥OHERZF I WBESBRINHRLELY —
F—DFRRCEREE &7 b, t=10s Tk 0=4.0X
1078 tHh 5. &+ BEENEREL, 280v—¥
—DREEENRWER LIRS s 225 100s ORI E L
7.

Va2 7 REOWERE L, HCO DT EHO~D
MHRDI-FHEED % Table 1 wird. JEHERTH

Table 1 A list of Stark coefficients of H,CO
absorption lines at 3.51 yum. Calculated
values are computed using molecular con-
stants in refs. (9), (10), (11) and (12).

Line  Frequency Electric Stark coef.
Shift field (kHz/(kV/cm)?)
| M| — | M| —_——
(kHz) (kV/cm) Obs. Calc.
5-5 14390+20 4.6155+1 676+1 684
cross res. 13531+20 4.6155+1 635+1 641
5-6 1271620 4.6155+1 597+1 597
cross res. 11040+20 4.6155+1 518+1 518
4-4 9026 +£20 4.6155+1 421+1 423
cross res. 8281+20 4.6155+1 389+1 388
4-5 7518 +20 4.6155+1 353+1 352
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laser system for high resolution spectro-
scopy on H,CO at 3.51 pm.
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ning laser to the reference laser as
measured by Allan variance.
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observed by the offset-locked laser
system.

1000

1 1
0 5 10

Pressure of H,CO

1
15 (mTorr)

Fig. 9 Pressure dependence of FWHM of the
inverted Lamb dip of H,CO (circles).
Lines show the result of curve fit-
ting using the method of least squares.
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