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Microwave Zeeman Effect of Methanol 1I
(Univ.of Toyamaa, NAOJ/SOKENDATIP) K. Takagiz, S. Tsunekawa?, K. Kobayashi®,
T. Hirotab and F. Matsushimaz?

Zeeman effects of microwave methanol transitions have been observed in laboratory
at a magnetic field of 7.0 kG produced with rectangular bar magnets of neodymium.
Observed lines are of about thirty low J,K (J <10, K < 3) rotational transitions
including those in the excited torsional states. Their Zeeman effect splittings have been
measured with uncertainties of about 5 %, and the four diagonal elements of the
rotational g tensor including the effect of internal rotation of the methyl group have been
determined. Using this g tensor, g factors of low o/, K levels can be calculated with an
uncertainty of about 5 %. Observed transitions include a series of astronomical methanol
maser lines, J; - (J+1)o A*. Their Zeeman splitting coefficients have been determined.
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Table 1 Rotational g tensor of Methanol?
Saa 0.305(0.006)
g, -0.425(0.003)
g -0.060(0.004)
g -0.038(0.004)

Eq.4) TD p, (A FNEOMEBED a $EIKIT D g %9, LT DL g, X

g, =0, +@-p)g, =0.224(0.010) (5)
ThHz2 6N 5(p=0809745 [8])., xtFr=a~4r1D g, (X FNED g)idg, =0.245 (0.008) [9]
Th D, 9,080y IS T 20T, Foxnikdizg, DHFFITETHS LRE LT, - OIRET
L. R 1OBIEOFRFFITZDEETIELY,
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Notes

a The sign of gaa 1s presumed
to be positive. Values in the
parentheses are 1o errors of
the fitting.

Table 2 _Observed Values for Zeeman Splitting £ 2D A Jo— (J+Lhs
Coefficient zfor J; - (J+1)p A+ transitions BT, ZOo00ER
Transition Frequency s 2 WRMA - =L L
(MH,) (MHz) (Hz/mG) THEHEHTNT, J =
M1 1;- 20 205791 2.97(0.05) 0.42 5L 6 TClEE—~ iR
M2  2;- 3 156602 2.26(0.06) 0.32 BB EShTnD, Zh
M3 3;1-4o 107013 1.75(0.03) 0.25 5 OEIZONT, £ 2
M4  4;- 5 57032 1.47(0.05) 0.21 TE—~ D8R E 2
M5  51- 69 6668 — (0.19)* 52 7, RICBIHITIX
M6 79" 61 44069 1.32(0.04) 0.19 BAIM5 & M6 2% LT
M7 8- T 95169 1.22(0.03) 0.17 z = 1.0 Hz/mG » /1
M8  90-8 146618  1.21(0.02) 0.17 Wehia (2,8 o
M9 100 — 91 198403 1.16(004) 0.17 #% z=0.1 Hz/mG 72 &
Notes NHWLNTWD,

a Observed splitting of the outermost components at B= 7000G.

Values in parentheses are uncertainties of observed values.
b Zeeman splitting coefficient : z=s/ B.  *calculated.
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