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Superfluorescence (SF) is a coherent pulse emitted from an atomic ensemble
which is initially populated on its excited state. It is known that SF can induce a variety of
nonlinear optical processes, which we call as SF nonlinear optical processes (SFNOPs). In this
research, we have investigated the two types of SFNOPs. One is two-photon absorption followed by
two-photon emission, the other is one-photon absorption followed by three-photon emission. For the
former case, we clarified spatiotemporal profiles of the yoked SF, which originates in the
transition to the ground state. For the latter case, we succeeded in controlling the SFNOPs by using

an external laser field. In addition, we observed the polarization correlation in the two fields
emitted in the SFNOPs.



1)

(2)
(Rb) (Cs)
(@ __ s52um_sp, ()
6P =
@ 782 nm 776 nm e ull
420 nm 5P, ) <)
Rb 5P
420 nm 80
1(8.) 780 nm
58
(b) G ©)
Bt o 420 nm Ie_ns Ie_ns i BS 3
55-5D Ti:sapphire__ ﬁﬁeﬂr f—ﬁZOD f_ﬂsooi _ﬁ) 3
fs laser T T T T /4 3
.
| [_Jcmos
1 (a)Rb (b) ©
1(c)
2(a)-2(c)
2(d)-2(f)
@-(@®-(©)
55-5D 2 (a)-(c)
5D-6P
(d)-(M




@ 1 Rb
(@) -
8S —ee— = 8P
N 7P
5200 nm "
794 nm
=2
= o]
5 g
YSF 6P £ 5
Cs 455 nm p 2
Faorced SF utn:’ §
852 nm <~ é;
3
6S
387 nm Cs
Cs
6S 8P
794 nm
852 nm 4( ) 4(f) ’ ﬂme?'?ns) 1 ’ Time (Dn:)
a -
4(g)-4(D) 4 455 nm
@-®m)-() (d) -(e)-(F) 455 N
a) - —(C -(e)- =
o (()-(i)) 852 nm
852 nm @-M
a-m
(3) 3 (a) %‘m — LCSF (c) %“m —e— LCSF —»— YSF
%““ gxn
8P-8S 5 E
- ’ Shotz:zmber e - ’ Shlc:: number “
85-7P (b) 5., — v (d)o o T YELES aniom)
7P-6S s £
éxm g [}
2 0 250 500 0 250 500
Shot number Shot number
5 @ (b)
5 © @
(@, (b)

©

(D




4 4 0 0

Kenta Kitano, Masataka Sato, Yuki Komasaka, and Haruka Maeda 102

Nonlinear optical processes driven by superfluorescent fields and their controllability with 2020

external laser fields

Physical Review A 301101:1-5
DOl

10.1103/PhysRevA.102.031101

Kitano Kenta Maeda Haruka 100

Unveiling the mechanism of wave-front distortion of superfluorescent pulses 2019

Physical Review A 041803:1-5
DOl

10.1103/PhysRevA.100.041803

Kitano Kenta Maeda Haruka 97

Spatiotemporal profile of yoked superfluorescence from Rb vapor in the strong-excitation regime 2018

Physical Review A 063418:1-7
DOl

10.1103/PhysRevA.97.063418

Kenta Kitano, Hajime Tomida, Daigo Takei, Haruka Maeda 46

Polarization correlation in the superfluorescent decay process 2021

Optics Letters 5055-5058

DOl
10.1364/0L.436250




67

2020

79

2018

2021

2021







