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High-resolution spectroscopy of Q=1 states of PbO in 400-450 nm
(Univ. of Toyama) Katsunari Enomoto

Pb0 has attracted attention for the measurement of the permanent electric dipole
moment of the electron [1]. The al,B1,(C’1 states are located in the visible range, and
one more Q=1 state has been predicted to exist from quantum chemical calculations [2].

We performed accurate laser spectroscopy for cold PbO molecules in 400-450 nm. The
cold molecules were produced with laser ablation and buffer—-gas cooling. Blue diode
lasers with the Littrow configuration were used for excitation. The laser frequency
was determined with an ultralow expansion etalon. The typical uncertainty of the
measured resonance frequency was 0.001 cm™.

Compared with the @ =0 states we have measured before [3], perturbations were
observed for many vibrational states of the @=1 states. They emerge as unnatural values
of D> for low-J> states. Most of the observed perturbations are homogeneous, and are
expected to be due to the spin-orbit interaction.

In addition to the al,B1, (1 states, we found another Q=1 state. This vibrational
progression is connected to the progression reported in Ref. [4], which have been
assigned to the b0~ state so far. The newly found progression has P, Q, R-branches, and
thus is not an @=0 state. From these facts, the electronic state assigned to the b0~
state so far is, in reality, an @=1 state, and this state is the missing one pointed
out from the quantum chemical calculations. Therefore, we suggest relabeling of this
state from b0™ to b1.

The hyperfine structure coefficient we measured (Fig.1) implies that the properties
of the al and b1 states are exchanged gradually. The cause of this behavior will be
discussed in this talk

Pb0 @ Q=1 DEFRIEEKEIL. EFOXKABIHBFE—A > FOBIFEOE TERM -
nTWB[1], AIREEICH S Q=1 DEFIEIKEL LTIL al,B1, C1 KENH L. EFIE
FHETIEILIZES 1 DOKRELNH DI ENFAINTILNS[2],

AHZE TIHEE PO B FITOVWTEBEELZ L —Y—2HF1TL . 400-450 nm DRFFEE IS
HEIMERARY FILEBIE LTz, BEDPFOERIIL—F—TFTIL— a3 EkeEAYDILN
VI F7—HRABEETHITV. R FEREFTOI>EREILORBTL—Y—FERNLEZHA L 1=,
FiERAL—Y—CIEFRFEEARL—F—ZHL., Littrow EBEDNEHBRIRF[ICK Y REATE
[CLTWS, FBARL—F—IL10FHEEEZREL. KRFICHLCTRBLTHERAL R, L
—F—BARBIBEMOEFRTCRESN-BERRIIOCEZAVTEEL., &% 0.001
o DEETHFOHBERBEZRE LTz,

LIRTIZHIE L= Q=0 DRI LR [3]., Q=1 OIRETIREMBEERAINEL . FrRHGET
ATEFHARONTz, CNIFEVEEIREICEVTIX, BLAZEAEHDORBARLES L
TENT=, [FEAEDEFICTONTIE. BEET % 2 DDOEFIRENKAERID homogeneous 1A
EFATEHATE, REV—HEMREERIZLKSEDEEZALOND,



AAETIE, BRAD al, B, C1IREITIZ . FH-2 Q=1 DIKBZHANTHENTES,
BEDXENE LT S E[4]. CORRBEFIRFEDOIREL LTEZA SN TV =RAIZDENS,
KRAFEIZEWNT, P.ARDRAETHAEIATNEIDT, CAIEQ=0DKETIFHEL, D
CEhb, BEDEIMEESNLTEEMICT YA SN T b0REF, EF Q=1 DRE
ThHY. EFLFHETHEENTFRASNEGA L L CNETEREATHRENN LGN o KET
Db, LEAD, cDH., CORBDOIRNYVTEDONL DI ICERIRETHLHEER
Do
BHUEEENROFRHFig. DEEMS, al DRFIE DI DRIIDET, HENMRLIZTAHK
BEHoTWAHFARLGNTz, XFBETIE. CORITOVTHERETS.
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Figure 1: Hyperfine coefficient for vibrational states of the Q=1 states
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