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Exercise 1

Perform the region analysis for the integral beginmatrix1111endmatrix

mM7 v
1

plangleM2ggm2 iddots
massless ddots

zero extmomenta
Imu2inint_left2rightDDdppip2leftp2M2rightleftp2mright

consider the five regions

i leftp2rightggM2 iii M2ggleftp2rightggm2ii leftP2rightsimM2

v leftp2rightllm2iv leftp2rightsimm2

In each case Taylor expand the integrand an keep the

leading term

only.Useful
integrals

intdDp1left2pirightDleftp2rightaintdDp11left2pirightDp2M2leftp2rightai_left4pirightD2Gammaleft1fracD2rightleftM2rightfracD21a
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2Exercise2

Evaluate the collinear
contribution2

P1 l321IcipiD2mu2varepsilonintdDk leftk2i0rightleftleftkp1right2i0rightleft2kcdotp2i0right

to the Sudakov form

factor.Hint
Combine the first two propagators using the
Feynman parameterization

beginmatrix1A1aA2bGammaleftabrightint_01dxXa1left1xrightb1AleftarightGammaleftbrightleftXA1left1xrightA2rightabendmatrix
Then use the parametrization

beginmatrix1AaBbendmatrix
where B is the third propagator in Ic
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3Exercise3

Evaluate the integral

Iint_1inftydxxvarepsilonxmux3 0mull1leftvarepsilon2right

using the method of regions dropping terms of thetaleftmu2right

Hint Rewrite the integral in the form

Iint_inftyinftydxxvarepsilonthetaleftxx0right x01

Which regions give leading contributions to I


