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��
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1.2 The redshift 
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1.3 Distances 
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1.7 The scale parameter R 
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1.8 Time scales 
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2  The standard (Friedmann) model: ΛΛΛΛ=0 
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2.3 The Hubble and deceleration parameters 
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3 Flat Models (k=0, ΛΛΛΛ≠≠≠≠0) 
 

3.1 Introductory Remarks 
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Figure 1 The q0-σσσσ0 plane. The lines representing Friedmann models and flat models are drawn.  
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3.3 H0, q0 and t0 in terms of the parameter A 
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3.4 H, q and ττττ in terms of A and z 
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Figure 2 The look-back time for some flat models with positive cosmological constant. The full lines 
represent models with: A=0.1, 0.5, 1.0.  The A=0.5 model is close to the Concordance model. 
Also shown are standard q0 = 0 and q0 = 1/2 models (lower and upper full lines respectively).  

Λ=− 2)21( Hq

2/13

0
2/13

1
)1(1

})1(1{
3

)( ��
	



��
�




+
++=++Λ=
A

zA
HzAzH

AA

AzzA

ln
2
1

})1(1ln{

ln
2
1

)1ln(
2
3

]})1(1ln[{
1

2/1

2/13

−++

−+−++
−=τ

3)1(1
3

)(21
zA

zq
++

=−



 25 

�



 26 

�
#����'�"�&�
�

�

�

��	�	
��	���<'∞� �→��"���/	����	����'�−�"�"��

: 	� ���	���� �	�����	�	��������
��� τ�<��'�"� �� ��� ����� 
�	�� �����%���
��$���"���	�


	�	�
	��	��
�τ�����	
���
��
���
�

	�	�����%�	���
���������	�����
��"��"�

5�$�%���
��$�%�����	�
���
�
�����	����	�Λ�S��"���	����	�����	��
���	��	�$����B< )�
����	�����������������
��
�$	���%��	�$�
���
%�������	��	�"������+�%%�/	��%	���
��$���	�

�%%�+�����	�������+�	�	�+	�
���������	��	�$	�����
������	"�
�

3.5 The geometric distance and volume elements  
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Figure 3: The geometric distance as a function of redshift, for A=0.1,0.5, 1.0 and 2.0. For comparison 
also the Friedmann models with q0=0 and 0.5 are shown��
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4 A selection of Models with k≠≠≠≠0, ΛΛΛΛ≠≠≠≠0 
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4.1 Zero-density model with q0 > 0 
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4.2 The Lemaître model: ΛΛΛΛ>0 and k=+1 
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Appendix A: Parameters and symbols 
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A.3 General Relations 
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Appendix B: The Friedmann model 
(ΛΛΛΛ=0) 
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Appendix C: Flat Models (k = 0; ΛΛΛΛ > 0)  
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Appendix D: A Selection of Other 
Models 
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D.2 The Einstein model 
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D.4 The Lemaître model 
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