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Aa/a = (1.4 +2.3)x 107

Spatialvariation

Hemisphere  # QSO spectra redshift Aa/a (x1077)
North 8,069 0.56 = 0.21 2.6 +£2.6
South 2,294 0.59 + 0.20 -3.1+49
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Robust constraintfor the variation of the fine structure
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Future projects

- VLT/UVES —> High-resolution spectrograph
Aa/a <106 R ~ 62,000' 110,000
z~ 0.6

APOGEE-N = Medresolution spectrograph

R ~ 22,000
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Future projects

APOGEE-Q

Ancillary Science E
Proposal .

APOGEE-2 Ancillary Science Proposal
March 18, 2015

APOGEE-Q
APOGEE Quasar Survey

Type of request: 1

Franco D. Albareti

Instituto de Fisica Tedrica UAM/CSIC
Cantoblanco, C/ Nicolds Cabrera, 13-15, 28049 Madrid
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APOGEE-2 Ancillary Science Proposal

Future proiects
APOGEE-Q OGQ

An Cl I Iary SC|en ce APOGEE Quasar Survey

Type of request: 1
Proposal E .
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Exact formula for the determination of the
variation of the fine structure constant
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Introduction

- Fine structure constant?

Energy levels

S —

Relativity + Spin

SR —
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Introduction

a~ 1/137
How do we measure Its variation?

- Geological constraintsi Oklo phenomenon z=0.15
Meteorites z=0.45
- Local measurements——> 10years

Absorption z=0.64
Emission z =0.051.0
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Introduction
a~ 1/137

How do we measure its variation?

- Absorption lines from quasars

(Many-multiplet method )
- More precise
- Several assumptions
- Controversial
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Introduction

a s 1/137

How do we measure its variation?

- Emission lines doublet fromquasars
. Less precise
. Straight-forward
. No assumptions

Fine structure of the emission lines
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Introduction

As = 5008.240 A | . Forbidden lines

A\ = 4960.295 A

- Electric quadrupole
/Oz and magnetic dipole

/) E f ‘ \AM transitions

--------------- - Found in extremely
rarefied media
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Flux

Methodology

Continuum fit: sevenorder polynomial
Ha HS, ny, H5 MgII

50:-

s
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Methodology

Continuum fit: sevenorder polynomial
Ha, HB, Hvy, H, Mgll
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