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Luminosity StudiesLuminosity Studies
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Specific Luminosity vs Proton Intensity

0.00E+00

5.00E+29

1.00E+30

1.50E+30

2.00E+30

2.50E+30

3.00E+30

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8Ipb / mA

L
sp

/c
m

-2
se

c-
1m

A
-2

Feb-03

Y2002 Goal

design

Y2002
Studies

Feb03
Studies

120 Bunches

Ip < 70 mA

Ie < 35 mA

Lpeak<2.7 x 1031 cm-2s-1

120 Bunches120 Bunches

IIpp < 70< 70 mAmA

IIee < 35< 35 mAmA

LLpeakpeak<2.7 x 10<2.7 x 103131 cmcm--22ss--11

Specific Luminosity (1/cm2/s/mA2)

Proton bunch current (mA)

L 
(1

/c
m

2 /
s)

Luminosity extrapolation Luminosity (1/cm2/s)

Ipb X design Ieb (mA2)
Ip X Ie(mA2)



Georg.Hoffstaetter@DESY.de

03/15/2004

+(5$�,,,

Polarized protons in HERA e-A in HERA

• Deuteron acceleration:
with same Linac

• Ion Acceleration requires:
- a new Linac
- high energy e-cooling

• Luminosity:

AApA LL 1311 107 ⋅⋅=⋅=

• Polarimeters
• Flattening Snakes
• Spin rotators
• At least 4 Siberian Snakes

Georg.Hoffstaetter@DESY.de
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S�OLIHWLPH�GURSV�ZLWK�H�FXUUHQW

Electron bunch current (PA)
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Ls is 
independent of 

e-current

/XPLQRVLW\�IRU�GLIIHUHQW�H�FXUUHQWV

Ls
(1

/c
m

2 /
s2 /

m
A

2 )

time (min)



Georg.Hoffstaetter@DESY.de

03/15/2004
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Accumulated halo Newly produced halo

Tail scraping at HERA-B

t(s)

p bunch number p bunch number

HERA-B rates HERA-B rates

HERA-B rates
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l 0RYLQJ�WKH�HOHFWURQ�WXQH�DZD\�IURP�WKH�EHDP�EHDP�HQKDQFHG�

UHVRQDQFH��4 ���4 � LQWHJHU�

l &KDQJH�SKDVH�DGYDQFH�VR�WKDW�WKH�G\QDPLF�EHWD�EHDW�RI�WKH�WZR

FROOLGHU H[SHULPHQWV�+��DQG�=HXV�VXEWUDFWV�

l 5HGXFH�SURWRQ�HPLWWDQFH�JURZV�E\�VZLWFKLQJ�RI�HOHFWURQ�WXQH�

FRQWUROHU�3//�GXULQJ�FROOLVLRQV�
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&XUUHQW�RSHUDWLRQ�H[SHULHQFH
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3 Rotator Polarization Studies with Harmonic Bumps May 1,  2003
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6HFRQG�H�ILOOV�KDYH�PRUH�SRODUL]DWLRQ

Explanation: The first fill and the refilling procedure 
have increased the proton emittances and decreased 
the beam beam force that acts on spins.
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• Beam beam tune shift for one particle in the
beam beam field of a Gaussian bunch:

• Shift in the dipole modes oscillation
Frequency of a Gaussian bunch:

Assumption: the bunches remain Gaussian
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This approximation is
justified for a stiff beam hitting
a much less stiff beam when
the first beam creates a small
beam beam kick.
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Higher p current

Lower specific luminosity

Unexplained lumi 
change over each 
bunch train:
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