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In the analytic treatment,    in the 
denominator is an infinitesimal number 
(in complex analysis) while we consider 
it a finite (sometimes rather large) number

Change   as 
Do integration
and get I( l), l > 0, l = 0,1,2,… 

Extrapolate I( l) 
and get the result when  becomes 0 
using -algorithm by P.Wynn. 

E. De Doncker, Y.Shimizu J.Fujimoto, FY CPC 159(’04)145.
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c l
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Sometimes denominator becomes 0 

in the integration region. 



How many legs does it handle? 

Does it handle two-loop integral? 

Is it available in gigantic calculation? 

How about the precision?



Experiences

• Comput. Phys. Comm.  169 (2004) 145.
• Nucle. Instr. Meth. in Phys. A 534 (2004) 

269.
• PoS (ACAT ) 085 in 2007
• PoS (ACAT08 ) 122 in 2008
• PoS(ACAT2010)073 in 2010
• ….
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How many legs? 

Two-loop integral? 

Numerical results show 

good agreements to ones 

calculated by different methods.



Our Result : Real.Part 

0.1:   0.0495422813200543447   0.320x10^{-08}  time=   15597      sec 

0.5:   0.0415057579995489756   0.103x10^-{09}  time=   20099      sec  

1.0:   0.0380513198192413554   0.315x10^-{10}  time=   23477      sec 

5.0:   0.0300728814548601453   0.113x10^-{10}  time=   49088      sec 

10.0:   0.0266732282649044181   0.501x10^{-10} time=   70116      sec 

Our Result: Imag. Part 

0.1:   0.0157092762638005173   0.578x10^{-08} time=   8104       sec 

0.5:   0.0157145132918421124   0.678x10^{-09} time=   8569       sec 

1.0:   0.0157210708424737923   0.760x10^{-10} time=   9423       sec 

5.0:   0.0157738506535797934   0.796x10^{-10} time=   23233      sec 

10.0:   0.0158406370534877709   0.315x10^{-10} time=   36018      sec

m1
2
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2
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2
=100,
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2
= m4

2
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G. Passarino, S. Uccirati / Nuclear Physics 

B 629 (2002) 97–187
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GRAPE-DR model450,  

PCI Express card
57.3TFLOPS since 2006 in KEK 

http://scwww.kek.jp/index_e.html



•One-loop diagram with complex masses 

work with Vietnamese group in early 

summer 2010 

•Recent progress since October 2009 

Two-loop box integral 



Khiem san (left) and Son san (right)



XLOOPS-GiNaC : http://wwwthep.physik.uni-mainz.de/~xloops/ 

LoopTools: http://www.feynarts.de/looptools/

Dao Thi Nhung, Le Duc NinhHoang Son Do, Phan Hong Khiem 



LoopTools is upgraded to 2.5





fs = s /m
2,5 f s 25

Parameters 

m=50 GeV 

M = 90 GeV 

t = -1002 GeV2 

No reduction

with reduction
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Parameters 

m=50 GeV 

M = 90 GeV 

t = -1002 GeV2 

Real part 

No reduction

Imag part 

No reduction

m

m

M M

fs = s /m
2, 6 f s 10

Dispersion 

relation

(I(s)) =
1 (I(s'))

s' s i
ds'

with reduction
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