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\\ HI absorption line
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\\ Kinematic distance

e (Galactic rotation curve

R, = 8.5kpc, ®, = 220 km/s

d

U

 Radial velocity of HI cloud
R*=Rj +d*—2Rydcosl
v. = Ry(w — wy)sin [ cos b
Local Standard of Rest (LSR)

streaming & random motion: ~ 7km/s
(Fich et al. 1989, Frail et al. 1990)

| ower bound of pulsar distance
furthermost cloud with absorption

 Upper bound of pulsar distance
nearest cloud without absorption
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Timing at HI absorption line
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~ \\ Kramers-Kronig relation

« Causality in Green's function of e(w)

| orentz dispersion model

G(r < 0) =0 Da.rpped harmonic oscillator
0o | mX+ myX + m,w X = — ek,
e(w)leg =1+ J G(7)e''dr (o Ne? .
O @ _ N

¢(w) is analytic in the upper half-w-plane. €0

 Kramers-Kronig relation
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Anomalous dispersion

 Normal dispersion
n increases with w w

 Anomalous dispersion
n decreases with @
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Group velocity v, = dw/dk /1 Aogoroed

v, = - ‘
g :
n(w) + 0
dw e |
v, > ¢ around absorption lines ¢ Causality is prese@
1_-__
 Group velocity is defined at —

Gaussian peak

Baa /\ %
CAii12 A 5

A A

N

\
WIATiT K i




:
2 75
 Absorption lines % 50-
4 Gaussian components in optical depth § 2.5 — Baseline
9) S —}— Data
(f=fc) - . . . . .
2
T(f) — Toe ¥ 1.0- /-*/\W
. . t% 0.5 A
* Prediction of Lorentz model
f-1. -1, 7 [T
At(f) p— TO 4 > Im w — rEU 5 iR
2 o
ﬂf d \/Efd 2\/571'3/ fd s O .
. - 2 . eo00000000000® " 0080090000000
Faddeeva function w(z) = e~ < erfc(—iz) -~
9 Djeeeecocceeoce®e® Veue/ | | *vveeoevtogyte
(Janet et al. 2010) ~ g
8 0.
0.1 ofz of3 of4 Oi5 0r6 0.7
Barycentric Frequency (MHz) +1.42e3
[ Ay

——
WIATiT K i



N\ Summary

NAD

 Kinematic distance of PSR B1937+21
between 2 Galactic arms

* Anomalous dispersion
~ 10 us faster-than-light

* Requires high S/N
large telescopes (Arecibo, FAST and ?7?7)
bright pulsars (B1937+21 and ???)
good luck (HI cloud, scintillation)
new FAST proposal for more pulsars

Thanks!
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