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Fig. 1. Schematic illustration of the negative hydro-
gen ion inside a tube cavity with a equilateral triangle

section.
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Fig. 2. The photodetachment cross section of the neg-
ative hydrogen ion inside the equilateral triangle cav-
ity. The photodetachment cross section in free field is
also given by the dashed line. The laser is linearly po-
larized in the z-axis direction (a), the y-axis direction

(b), and the z-axis direction (c).
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Fig. 3. (color online) The five closed orbits inside a
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FEE3HA 5 kMG HIE. MEHE TN T
H R A A O )3 5 S i [ i BT AT T 2 A
JEF AW O 32 5 B Ja A B3 57 s 8 el
JEF BT P 00 4 R 2 4 28 AR R A% 1% 5 )
HB; PGS HUIE 3 WG H R A D R34 5 B )

163202-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 16 (2015) 163202

S 130 5 S SR I SR AR e R T B P
T8 5 MR H R B3 TS R PR

FI R SCHR [18] A1) (13) AT LA X 5 26 &
BB B L AR D' R S AR R IR . Ot A
By ) H 22 (8] D' R B 4T oo 0 BT A 3X 5 26 A

[BY%(0,—00)]/00/arb. units

0.8 1.0 1.2 1.4 1.6 1.8
Photon energy/eV

PUERT BRI E . A H Tz IRy
P17 50 T 5 2% PUIE IS B AR 4R35 K B, [R]I th
XX LR 1) B N5 = AR I IR AR R R
RIS p MG/ = M M A RO R B T AT 1
bLER.

[E'%(0,—00)]/00/arb. units

5

TAVAVE NN N gl

0.8 1.0 1.2 1.4 1.6 1.8
Photon energy/eV

B4 (MTRE) T i RGN S 508 A0 T 18 = M R v Sl — S I e SRS i (40 (i A s 2k o, R
FJACE LT B2 DGR B IR AR 7)) AEAE FALT /3 M i 6K BT (A G i
S AOR) WIELEL, TR 5 26 -2k 5 AN PEPUIE S B xR 8 ik i Tk

Fig. 4. (color online) The top panel displays the oscillating part of the cross section when the negative

hydrogen ion is placed near a corner of the equilateral triangle (with red thin solid lines, noticed that we

have removed photodetachment in the free field and multiplied the scale factor) and in the open cavity with

an opening angle of /3 (with blue heavy line). The oscillatory contribution associated with each closed
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cross sections of H™ in an equilateral triangle cavity”

Liu Zhi-Gang Liu Wei-Long Zhao Hai-Jun'

(Center for Molecules Research, School of Physics and Information Science, Shanxi Normal University, Linfen 041000, China)

( Received 12 March 2015; revised manuscript received 20 April 2015 )

Abstract

In this paper, the photodetachment cross section of negative hydrogen ion inside a tube cavity with an equilateral
triangle cross section is investigated by the traditional quantum approach. Then the analytic formulas each as a function
of photon energy having been derived, some interesting oscillations in the photodetachment cross section are shown from
the numerical illustrations. The formulas indicate that the oscillations are related to the positions of the ion and the
photon polarization. The polarization of photons being perpendicular to the normal direction of the triangle, the cross
sections apparently display large amplitude sawtooth-shaped oscillations, while being parallel to the normal direction of
the triangle, oscillations are still present and observable from the quantum calculations, although the amplitudes of the
oscillations are rather small. The subtle effect is also observed in the quantum theory for photodetachment in an electric

field. The formulas also reveal threshold behaviors in the photodetachment cross sections. The threshold is expressed as

By = %(m2 +n? —mn), where [ is the length of the triangle side, n and m are for all integers with m > 2n. When the
polarization of photons is perpendicular to the normal direction of the triangle and the energy of the detached electron is
above each threshold, the threshold behavior is Ao « (E — Eth)fl/ 2. When the polarization of photons is parallel to the
normal direction of the triangle and the energy of the detached electron is above each threshold, the threshold behavior
is Ao x (E — Eth)l/ 2. Furtherly, if the negative hydrogen ion is placed near one corner of the equilateral triangle, the
quantum results show agreement with those from the closed-orbit theory when the negative hydrogen ion is in a wedge
with an opening angle of 60 degrees. If that occurs, the five sinusoidal oscillations, each of which will correspond to one
closed orbit, can be extracted from the photodetachment cross sections. These five closed orbits are definitely the orbits

when the negative hydrogen ion is in a wedge with an opening angle of 60 degrees.

Keywords: photodetachment, equilateral triangle cavity, closed orbit theory
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