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• Getters pump gases by chemically bonding 
molecules upon impingement 

• Two definitions of pumping capacities:
� Activation capacity
� Termination capacity

• Based on activation manner, there are two 
types of getters:

� Titanium sublimation pumps (TiSPs)
� Non-evaporable getters (NEGs)

• Both TiSPs and NEGs are widely employed in 
accelerator vacuum systems
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APS Beampipe with NEG strips
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NEG Coating

Discrete 
Pumping

Distributed 
Pumping

Integrated 
Pumping



Yulin Li,  January 14-18 2013 32

Typical Sputtering Arrangement – A CLASSE Setup

• Cathode – Twisted wires

• Electric field (ion energy) 
~ 600 V 

• Magnetic field : 
200 ~ 500 Gauss

• Sputtering gas : Ar or Kr 
P = 2 ~ 20 mtorr
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Pumping Speed vs. Gas-load
Activation Temperature Dependence (48-hr activation)
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• Total pumping capacity of a NEG thin film depends on the 
film’s solubility to oxygen, carbon, nitrogen, etc., and the 
film thickness
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• Gradual aging is a deterioration of the thin film performance
due to accumulation of oxygen in the film
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NEG Film Aging Effect
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NEG Film Aging – More
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• NEG coating is an idea solution for long narrow-gapped 
undulator vacuum chambers

• All LHC warm beampipes were NEG coated.
• ESRFhas had a very successful experience with the 

NEG-coated undulator chambers.
• Other new 3rd generation SR light sources, such as 

SOLEIL and DIAMOND , also used the NEG coatings for 
the undulator chambers.

• A NEG Coating Workshopwas held at DIAMOND site, 
on 23/24 September 2002.
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More than 1300 chambers coated with TiZrV NEG for the LHC.

Standard chambers are 7 m long, 80 mm diameter.
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Motorized Air-cool
Solenoid (500 G @100Amp)

Extruded Al-Chamber
5-m long, 11-mm Gap

A New NEG Coating
Building @ESRF



Yulin Li,  January 14-18 2013 44

.��	������� Ò � # �#��	��	��=������������
� �(��
�������
��
����	���
��
$�G�
��
�������
������� ���
���


�����	�
���������

� (��
�����	�	��
��
��
������
��
�(��
���
����	��
��
 $�G�

�������&

��
�	����
����
���	

���
��������	����

� 0	��	
���H����
����
����
��������B
G��$&
$���)(&
�� ��



Yulin Li,  January 14-18 2013 45

'()���	����&�����	�	����"��������	�3	���>��3�



Yulin Li,  January 14-18 2013 46



Yulin Li,  January 14-18 2013 47

• Both TiSPs and NEGs are great in deal with hydrogen 
gas load, the main gas in an UHV system

• If space available, TiSPs are the first choice
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• Some practical questions regarding NEGs
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