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    Run IIa        Run IIb 
 
Linear dQ is proportional to NP, nonlinear to NP /ε - both contribute into peak 
luminosity as  
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a) - Run IIa 36x36 
b) - with one Linear TEL 
c) -  with two Linear TELs 
d) – two Non-linear TELs   
 

� linear tunespread can 
be eliminate completely 
� non-linear tunespread 
can be reduced ∼ 2 times 
 

(Simplistic) estimate of 
peak luminosity increase 
L∝∆ν max / (∆νBB+∆νN-Lin ) 
 

     L-BBC   NL-BBC 
 

Run IIa    16%   60-100% 
 

Run IIb      50%  60-100% 
 
•  assuming the same ∆νmax   
(no resonances added) and  
higher N-protons possible 

b 

d c 
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As it  may make possible  to eliminate the crossing angle by compensating 2 or 
4 additional collision points around each IP, thus increasing geometrical 
luminosity factor L/LO in Run IIb.   

�

 

 
•  note: potential increase in the integrated luminosity is more modest – 8-12% 
due to Linear BBC and some 40% due to Non-linear BBC 
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The BBC was subject of  thorough theoretical analysis and extensive numerical 
studies (at peak we employed 1/3 of FNAL computer power) since 1998 and the 
work is still in progress. Major achievements by now: 
•  effectiveness of linear BBC is confirmed 
•  electron beam size and charge distribution are optimized  
•  misalignment and noise effects  are studied 
•  non-linear BBC analysis just started, preliminary results show possibility of 
50% footprint compression  without significant resonance excitation 

 

Figure: P-bar distribution in normalized betatron amplitude plane (AX ,AY) after 
1 min=3e6 turns [noise enhanced dynamics] without (left) and with TEL (right). 
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•  from magnetic measurements we believe that electron beam is straight within 
±0.10mm over 2.5 m of interaction length 
•   electron current distribution is ∼ flat, beam size variable by ratio Bgun/ Bmain 
 

 
 
•  max current 3.5A, beam energy ∼ 10 kV, pulse width 800 (100) ns, f0=n⋅48kHz 
 



V.Shiltsev, BBC for Run IIb, FNAL AAC, December 12-14, 2001 

 
�
��	������
�����������������	�

�

pe

pee

e

eyx

yx ace

rLJ
dQ

γβ
β

π
β

⋅⋅⋅
⋅⋅

⋅±⋅=
2

,

,

1
2

� �

��������	
�����
������	�������
������������������	��
���
�������
��
�������
�
�������
��������������� �!"��
�������#����$�H �%�&��'�����(
���
���)����#�������*�
����+��(��
�����)��&������
���������[��&%&��
����)��������������)���
�	��	���,-%�.�"��������������	��#�)��
�/�%�%&�
�
������+������
���������������$VW������������������	����!�����
��������	�
���������#��������	���������������	�������	����
%���������	����������#��$��βH,(-'.�/���������	�����������$0β�H�,$-$)�



V.Shiltsev, BBC for Run IIb, FNAL AAC, December 12-14, 2001 

�
���������1� 
�� �2����� 	������� ���� ��	������ ������� �
��	�����������
(-'.*$-$),(-..�����	������������������3-��
 

�
 

4���5������
+�����"!�
	����������
6'(�7�8�
������	��
�

����
��
���������
�
�������
�
�



V.Shiltsev, BBC for Run IIb, FNAL AAC, December 12-14, 2001 

�

����)9���������������
�
•   dQX=+0.0065  
 
equivalent to dQX=-0.0085 for pbars 
 

vertical tune is 4 times less�
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  p-tune shifts by TEL:       150GeV,            980 GeV  
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