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Superconducting cavity shapes
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Benefits of RF superconductivity
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Example: 

RF options for a 3rd generation light source
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5×10-3-Refrigeration efficiency

0.50.5RF efficiency

300 kW578 kWTotal RF power

1156 kW

278 kW

0.8 MV

3×104

230 Ohm

3

500 MHz

PEP-II cavity CESR-B cavityParameter

613 kWTotal AC power

65 WCavity wall power dissipation

2.4 MVAcc. voltage per cavity

1×109Q0

89 OhmR/Q

1Number of cavities

500 MHzFrequency
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Figures of merit
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Discovery of superconductivity
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Superconducting elements
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Superconducting state
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Type I and Type II superconductors
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50 years of BCS theory
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BCS theory
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London equations (1935)
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GL theory
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Fundamental lengths and GL parameter
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Vortex state
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What happens if AC field is applied?
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Losses in normal conductors
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Field near conductor
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NC surface impedance
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Surface impedance of superconductors
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Surface impedance of superconductors
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Surface impedance of superconductors
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BCS surface resistance
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Why Nb?

I

I

I

II

II

I

II

-

Type

--829-4.47Ta

--411/339-4.15Hg

film429030039.0MgB2

-mOemOemOeK

--281.5-3.41In

film250000520038018.1Nb3Sn*

electroplating-803-7.20Pb

bulk, film4000206017009.25Nb

FabricationHc2HcHc1Tc

*) Other compounds with the same ββββ-tungsten or A15 structure are under investigation as well.
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Residual surface resistance

( ) ����
�� ���� +=

�$���
���� ��

$�

������
���
��	����	��

����	���
�����
���� 


6

���
��
��
���
��
=
�A$� 

������
���

$��
���(


������
��
����
���&��
��
�

����	���

��������
���
�����
����

�$#	�����
�������
�
��

)

 ���

������
����

$�
�������	
�������
�����
����
 ��
 ������



$��
���	��
�	
�#

$���#(



�������������� ���������	
��
��������������
����� �!��������� �$

Trapped magnetic flux
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Examples of surface defects
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Surface contamination

HTC test, August 2007
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at 4.2 K
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Cavity re-test

ERL 2-cell #1 post-HTC
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HPR and methanol rinse 11/1/2007

Methanol rinse 10/24/2007
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What have we learned so far?

� ��������	��
���
*!
�#�
���
���
����
��������


$��
������
���	��
���
�#�
��� 

� ��
����
���
���
����
	�����
���

�

$�
����

$��
"�
����
��� 

� '$�#
�����
�
�

��#������

������
����%

#������#
�������	
��
�
��
$
��
�����	
$����� 

� ��
����
���
���
���������
�
���
���
��
��
��	
����������
��������
��� 

� "� ��
�
��
�����
��
�$����
��
��
$��
���0
����
��
��
�
����
��
�
������
����
��
� 

A
$��


��
������
���
�����
�����
���
�	 

� ��
�����
�����
#
�������
���%
���$������
	������
���#�
�����
��
 ���� 

� 4����������
��
��
����
���
��
	����	��

��

$�
�����
#
��
�

$�� �������
��#��%
$����
�



��
���#
�����
��


�
�������#
�������
����
���
��	
��������#
������
���
�������
���
�
��� 

� ����
���
$���

�
��
�$���	�	
����
��
�����
�����
��
����	 

���
����
	������
���
$��
���#
����
���
��	�
��
���0
"� ��� ββββ 9
=
��������
���
������
����


�$���
����
���� 


