|_ecture 6

* |ndex notation

 Observational techniques
 Important contributions to opacity
* LASP visit 8:30-9:45



Summary of previous lecture

« More on neutrino observations
« Center to limb variation

« Maxwell equations

* [ndex notation

 LASP visit 8:30-9:45



Index notation (15 exposure)

divergence
°, 0 0
V.F=Y —F=—F =0F
1 OX I OX. \
Einstein’s Subscript means
summation spatial coordinate
curl convention direction

(v X F)I — gijkﬁj Fk 123 = Ep31 = 315 =1

€301 = €313 = E13p = —1

(G X F)i = gijij F & =0 otherwise



Application (useful for homework!)
Divergence and cross product combined: use product rule
V-(ExB)=¢,0,(E;B,)
= gijk(aiEj )Bk +gijkEj(8in)
Re-express In terms of vector notation
V-(ExB)=(£;0.E; B, +E,l£,0:B,)
(gkuﬁ E. )Bk — Ej(gjikGin)
= (VxE)-B-E-(VxB)



Kronecker tensor

811 822 833 _ 1
and 0 otherwise

A.

B.
what IS o;; ?? C.
D
E
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_evi-Civita tensor

123 = €931 = €31 =1 Also: tOta”y

€321 €915 = €15 = —1 antisymmetric tensor
&; =0 otherwise

A. 0

B.
what IS g 7?7 o
D.
E.

o B~ Wk



Name/Observatory

COronal Solar Magnetism Observatory

(cosmo)iLl

Chinese Large Solar Telescope

Mational Large Solar Telescope

Chinese Giant Sclar Telescope

European Solar Telescope (EST

Observational technigues

3[4]

Daniel K. Inouye Solar Telescope

(formerly Advanced Technology Solar

Telescope (ATST))

GREGOR solar telescope, Teide Obs.

BBO MST, BBS Obs.

Mew Vacuum Solar Telescope (NVST)

OMNSET (Optical and Near-nfrared Solar

Eruption Tracer)

Bulgarian 15-cm Solar
Curunagraph.[n] MAOQ - Rozhen

Swedish 1-m Solar Telescupe[IZ]I{SSTJ.

ORM

# Image #

Aperture
d.

130 cm

120 cm

200 cm

S00-B00 cm

400+ cm

424 cm!®

150 cm

160 cm

100 cm

3275 cm

100 cm

100 cm

Y
-

Year(s)
proposed
constructing
prupased[zl

planned

planned

under

construction
[7]

2012-

2008-

2010-

2010-

2005-

2002-

Location &

Hawaii, USA

Western part of
China

Merak Village,
Ladakh, India

Western part of
China

Canary Islands

Maui, Hawaii, USA

Tenerife, Spain

California, US4

Yunnan
Astronomical
Observatory, China

Yunnan
Astronomical
Observatory, China

Rozhen, Bulgaria

La Palma, Spain

Country(s) +

B= United States

Bl China

— INdiz

Bl china

15 European

cauntries[5]

B= nited States

B Germany

B= United States

B China

Bl China

Template:BG

e Sweden

Could be the world's largest

[2]

Largest aperture solar telesc

100 cm vacuum solar telesco

The OMSET consists of four t
aperture of 27.5 cm, (2) a ch
27.5 cm, (3) a WL vacuum tul
tube.[m]



Solar Telescopes

« Daniel K. Inouye Solar Telecope (DKIST)
» Heating, seeing, active optics, polarization



Opacity

 Electron scattering
— EM passes by e, makes it oscillate
— It radiates in other directions
* Free-free transitions, and similar
— e~ passes by an ion
— absorbs & emits during time ~1/v~T-1/2
* Negative Hydrogen ion
— Neutral i1on is polarized by nearby charge
— Then attracts & binds another e



T and p dependence, solar model
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Opacity |= ]

10°%

K
* Increases ] |
toward red \r‘
» Strong o -
absorption in " e |
UV _ Rayleigh scattering

« Quadratic
Increase In IR




LASP visit on Wednesday 8:30-9:45
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