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ABSTRACT

Reactive oxygen species and reactive nilrogen species (ROS and RNS) have critical
biological functions essential for normal physiology. However, overproduction or deficiency
result in impaired homeostasis and 1s associated with pathology, such as ageing,

net obesity, and diabetes. Qur research has
been facused on the crosstalk between these small molecules and macromolecules, lrying
to explore the relationship between protein function and cellular redox status. Our major
work is on how nilric oxide (NO) interacts with proteins through protein cysteine thiol
modification {S-nitrosation, SNO) in cell signaling transduction and diseases
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Wave equation with source:

1 °®
sz alz :_f(rat)
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Example :
f(r,t)= time harmonic piston of radius a, amplitude £z

can be represented as boundary value of ®(r,?)
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Treatment of boundary values for time-harmonic force:
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Boundary values for our example :
oD 0 for x’+y*>a’
0z iwsa for x* +y* <a’

z=0

Note: Need Green's function with vanishing gradientatz =0:
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Integration domain: x'=r'cos¢'
y'=r'sing'
For r >> a; ‘r—r"zr—f'~r'
Assume r isin the yzplane; ¢=12
I =sin 6§ +cos 62
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Energy flux: j, =ovp
Taking time average : <j(,> = %‘R(&vp*)
=1 p (- Vo)~ i)
Time averaged power per solid angle :
. 2
dl _ <je>'f'i’2 =lp0€2c3k4a6 Jl(ka'smﬁ)
dQ 2 kasin @

14/2012 PHY 711 Fall 2012 - Lecture 33 10

11/14/2012

Effects of nonlinearities in fluid equations
-- one dimensional case

Newton - Euler equation of motion :

gﬁ-(V‘V)V:f Vp

6t applied -

Continuity equation : % +V (pv): 0

Assume that spatial variation confined to x direction ;
assume that v=vX and f =0.

applied
ov N ov__10op

v
ot  Ox p Ox
op N op N ov

@+v@+l(’lp:0

o Ox pox
67p+v67p+p@:0
ot Ox Ox

Expressing p in terms of p: p= p(p)
B_wp_ o

15/
ox Op Ox ox

where —=c’(p)
op

For adiabatic ideal gas :

y-1
(p)= 2 coz(pJ where c; = 2o
P Po Po
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Expressing variation vin terms of variation of p:
2

wap, o P

op ot op Ox p Ox

% + va—p +p vop =0

ot ox op Ox
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Traveling wave solution:

Assume :  p=p,+ f(x—u(p)t)
Need to find self - consistent equations for
propagatio n velocity u() using equations

2

wap, wap, P

op Ot op Ox p  Ox

al + val + Qaip =0

ot Oox Op Ox
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