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Observation of the Optical and Spectral Characteristics of Ball Lightning

Jianyong Cen, Ping Yuan, and Simin Xue
Key Laboratory of Atomic and Molecular Physics and Functional Materials of Gansu Province, College of Physics
and Electronic Engineering, Northwest Normal University, Lanzhou, Gansu 730070, China
(Received 26 April 2013; revised manuscript received 13 November 2013; published 17 January 2014)

Ball lightning (BL) has been observed with two slitless spectrographs at a distance of 0.9 km. The BL is
generated by a cloud-to-ground lightning strike. It moves horizontally during the luminous duration.
The evolution of size, color, and light intensity is reported in detail. The spectral analysis indicates that the
radiation from soil elements is present for the entire lifetime of the BL.
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Superfluid Fermi Gas in Optical Lattices: Self-Trapping, Stable, Moving Solitons and Breathers

Ju-Kui Xue™ and Ai-Xia Zhang
Physics and Electronics Engineering College, Northwest Normal University, Lanzhou 730070, People’s Republic of China
(Received 10 March 2008: published 28 October 2008)

We predict the existence of self-trapping, stable, moving solitons and breathers of Fermi wave packets
along the Bose-Einstein condensation (BEC)-BCS crossover in one dimension (1D), 2D, and 3D optical
lattices. The dynamical phase diagrams for self-trapping, solitons, and breathers of the Fermi matter
waves along the BEC-BCS crossover are presented analytically and verified numerically by directly
solving a discrete nonlinear Schrodinger equation. We find that the phase diagrams vary greatly along the
BEC-BCS crossover: the dynamics of Fermi wave packet are different from that of Bose wave packet.
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College of Physics and Electeonic Engineering,
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Li Bowen
College of Physics and L)
Northwest Normal Uniy:
Lanzhou

China

crunic Loginering,

Re: Application of Mr
Seholarship Scheme 2010

lRowen {date of birth 9/9/1984) of the Northwest Nornial, (o the UCD CSC

Dear Mr Li Bowen,

you for yuur application for the LICD-CSC Schobirship Scheme 2010. 1 sm pleassd (o infurm you that
your appllcnnnn has been revicwed by the Assessment Panel of the UCD-CSC Scholarship Scheme 2010 and s L 10
deerned (0 be suceessful for admission o PhIY studies a1 111, Brussels, January 19th, 2010

As UCD Dessn of Graduate Studies and Postdoctonn] Trsining, | contirn that LCD are willing 1o offer you s

place on the ThD programme in Physics in the Graduate School of Engincering , Mathematical and Physical

ences subsequent to applicution fo the CSC and award of a CSC scholurship, 1 confirm thal you fulfil the

academic antry requitements for UCT, The PRI prograimm will begin in September 2010 and finish in August I 3 3

2014. L also confirm that your arcu of study:research is one ot the privrity ucudemic areus identified by To whom it inay.concem,

CS8C as indicated in the memorandum of u:\d.cmlndn\ﬂ batsveen UCD and CSC. Your project

- "'j;':j;;'\ ::;}{]ﬁml“",‘;)‘\‘;'l‘c:’r the 11> Sehoal of Physies sl il b n the research sies of “Aomic On behalfl of the « Umiversité Libre de Bruxelles » (ULB). T am pleased o invite von to be a
N L Visiting Rescarcher in the Laboratory of « Chimie Quantique et Pholophysique » where you

UCD agree 1o watver your unversity fees including progrumme costs, negiscation and student levy for four will da research and collaborate with my group in the field of Atomic Physics, for one year

years prowided that you are suceessfibin obiaining 4 CSC Seholarship wnder the UCDLCSC Seholarship Seheme ke 7 e el
2010. The cost for th neademic year 2010:11 would be in the region of €11,000. within the periad Tuly 2010 - December 2011,

Plaase note that you must aow apply to the CSC (up-apply.cse.edu.end) by completing the CSC appliestion
form and the CSC employer refirence form o quality for the Iurding of up 1o 48 months which will enible vou
to undervake your PhDD programme in UCD. Pleas note the deadline for CSC application is March 207 2610,

1 am confidzat that you will enjoy vour ¥isil 1o the ULB and vou will sccept the invitatior.

Sincercly yours,

(T’" Mhololle”

Professor Michel Godefroid Pralessor Marline Tubbé,
Co-Dircctor of the Laboratory Dayenne de la Facullé des Sciences
of « Chimic Quantique ct Photophysique »

Again thank you for your application und swe louk forwand to weleoming you 10 UCD subsequent o i sucvessiul
application: to CSC.

Yours sincerely,
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