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Motivations for NST

Fundamental Scale of Solar
Magnetism
= Solar magnetic field (bundled) fibers
= Flares and CMEs origins
= Satellite data a complement
Space Weather

= Solar storms can damage space assets
and terrestrial telecommunications/power Z&&s
grid AR
Telescope Technology Challenges &%
= Off-axis Telescope S
= Adaptive Optics
= Heat Stop
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New Solar Telescope (NST)

Collaborators Federal

= UHawaii Funding
= UArizona 75 <« | . aNSF
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BBSO/NSTers
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Big Bear Solar
Observatory

BBSO was built by
Caltech in 1969. The
dome sits at the end of a
1000 ft. causeway on Big
Bear Lake’s north shore
at 6,750 foot elevation.

‘E?g Observatory was

i -~ . transferred from Caltech
PO b W to NJIT in July 1997.
f S RNa ' The surrounding waters

() <° o 4= ground level convection,

w&f and predominate winds

M . bring smooth air flows
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— " conditions for solar
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Big Bear Solar
Observatory

BBSO was built by
Caltech in 1969. The
dome sits at the end of a
1000 ft. causeway on Big
Bear Lake’s north shore
at 6,750 foot elevation.

Observatory was
transferred from Caltech
to NJIT in July 1997.

The surrounding waters
of Big Bear Lake reduce
ground level convection,
and predominate winds
bring smooth air flows
across the flat surface of
the lake providing superb
conditions for solar
observing.
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Primary Mirror
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Primary Mirror
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THE UNIVERSITY gr ARITON A
OprtICAL ScIENCES CENTER .
s

Optical testing : measuring aspheric surfaces

 Interferometers use light to measure to ~1 nm surface
errors, for spherical or flat surfaces

* We need to measure aspheric (non-spherical) surfaces

 CGH can change spherical wavefronts to aspheric,
allowing the use of interferometers for measuring

aSp he ri C Su rfaCGS Aspheric surface to
aspherical be measured
wavefront L

Spherical wavefront

Interferometer <[
e : ,
@ The International Society Big Bear Solar Observatory
for Optical Engineering
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PM Final Figuring
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PM Final Figuring
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= Function: m
Mitigate mirror seei _

(a) Natural Convection

seeing ﬂ
P
n =—77.6-107° —zbx
K

an an IXed Convection
n = —LAT + —LAP .

ZQT oP

-0.69x10¢ K-! 0.28x10° mbar! So Q

(c) Forced Convection
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Optical Support Structur.
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Dome Removal
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Dome Removal
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New Dome
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New Dome
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Old Telescope Removal
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Fork and Spectrograph, etc.
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“Empty” Dome
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Ngw Pier
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New Pier
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New Pier
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Prime Focus
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Nasmyth Focus
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Telescope Control System

TCS Schematic 2005-06—14 JRV

Main Graphical User Interface
Telescope
Pointing
&
Tracking
Subsystem
DFM Offset
| TCS Guider
L Mount L Dome
Rotation
|| Mirror
Covers Dome
Vent
Gates

Handheld Device Interface

Web Interface (future)

HQ

Science Instruments

\

Active Wavefront
Optics Sensing
Control System
System
// \ Dalsa
Primary Seconadary
Mirror Mirror Camera
Caitis] Control
System System DS|P
Deformable
Mirror
Actuators Hexapod

Thermal Control System
Weather Station M1
Ambient M2
Temperature
Humidity
Pressure |
MS5/M6

Dome
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Big Bear Solar Observatory

Timeline

New Solar Telescope

Dome complete — Mar. 2008

OSS Delivery — May 2008

PM Delivery — Apr 2008

Telescope Installation — June 2008
First Light - June 2008

Full operation — Spring 2009
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Changes in Earth’s Climate

In the most basic sense, it depends on
changes In

= The Sun’s output
= The Earth’s reflectivity
= Atmospheric Greenhouse gasses

Earthshine provides a global measure of
reflectivity and greenhouse gasses

= Precise, cheap and global
= Satellites are expensive, degrade and can falil

Big Bear Solar Observatory 23 April 2008



Sunspot Number

Sunspot Number

Sunspot number
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Earthshine Measurements of the
Earth’s
Large-scale Reflectance

The Earthshine is the
ghostly glow on the dark
side of the Moon

Origin of Earthshine first
explained by Leonardo
da Vinci

First measured by
Danjon beginning in
1927-34 and by Dubois
1940-60.

ES/MS = albedo (+
geometry and moon

: gpro!oerties
Big Beal Solar Observatory

Waning / morning

23 April 2008



Coverage during One Night

15/10/99
Phase = -116
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04/09/99
Phase = +110
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The Effective and Bond Albedos

On any one night, we measure p’, the effective (or
apparent) albedo (one direction - different Sun-Earth-

Moon reflection angle).

To obtain the Bond albedo, A, we integrate over all
phases of the moon at monthlylyearly time scales

A= j p* £,(0)sin(0)do

Lunar Phase Degrees

W Mnrning p!‘
O Evening p*
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Bond Albedo Ae
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Ocean Warming — Lyman, Willis & Johnson

0-750m Heat Content Anomaly
| | | | | |

warming rate (1993-2005):

0.36+0.15 W/m?
cooling rate (2003-2005):

-1.00+0.10 W/m?
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Global Temperature Change




Earth’s spectral albedo for a single night
(11/19/2003) as Sun rises over South America

Rayleigh Scattering
Chappuis Ozone band

13.47 UT hours
14.89 UT hours

11.63 UT hours
12.02 UT hours

12.74 UT hours
13.08 UT hours

Wavelength {nm}
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Thanks!

The End
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