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Evolution of �

Data from QSO absortion lines
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Evidence for variation in � ?



Coupling quintessence to electromagnetism

1. The action
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2. The coupling
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3. Gauge kinetic function
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4. Variation in �
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���� for some quintessence models
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Reconstructing the equation of state

This talk:
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Dynamics equations

1. Energy densities
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2. Equations of motion
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3. Equation of state
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4. Rewrite as:
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Reconstruction example

Assume �� ���  ��������
������ � �� � 
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Integration of equation of motion �� gives
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Reconstruction in practice I

STEP 1:

� Observational data
� Generate data based on numerical solution of eqs. of

motion for �
– Data points equally spaced in redshift intervals
�� � ���

– Normal distribution with mean ���� � 
���� ���.
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Reconstruction in practice II

STEP 2: Fitting data
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STEP 3: Estimating 
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Typical values:
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Reconstruction in practice III
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� � �� � small uncertainty in � leads to large uncer-
tainty in 


(i) Use 2nd order consistency equation
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(ii) 
 from fundamental particle physics



Reconstruction examples
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Error bars
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Conclusions

� Qualitative shape of ���� can be deduced;

� In particular sign of the running ��. Tracking
quintessence? Creeping quintessence? K–essence?

� Information on ���� up to very high redshifts;

�When � 
 �� information on ��

� is helpful;

� Need in general Æ
�
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