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Faddeev equations

Faddeev equations for Three Identical Bosons

Nd breakup

T|¢) = tP|¢) + tPGyT|9).

Amplitude is®
(Pq1Uo|¢) = (pal (1 + P)T|9).

“1¢) = lwado)-
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What is the ‘half moon’ singularity?

Expression with explicit singularity (3D)

1
E+ie— L (p?+3¢7)
(WP "y = 6(p) +71) 6(p — 7o) + 6(p) — 1) 6(p + 7a),

B - L - 1 -
(PqItPleaqo) = To(P, ¢ q0), 71 = 2(1+(1 o 1+2

ts(p, T1; 2) = (P, 71; 2) + (P, —71; 2).

3

1(6.3.8) = To(p 3@ + [ aq P TTE ) T 0L )

E +ie— + <q2+q”2+(j-q7/)
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What is the ‘half moon’ singularity?

After partial wave decomposition

1 DY
. dq// q”2 / dx - .
/ 1 E+ie— L (2+ q"? + qq"x)
Integration over x

VG < Gmaes Hd' xz0}: A+ ¢ +q¢"xo = mE, = singularity.

1+J}0

=l

Sometimes this singularity is located just at the end of the integration
region (zo = £1).

dm mE — (12 o (1"2
Amax = 7]_1 rg=—"",— .
3 qq
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What is the ‘half moon’ singularity?

[llustration

do
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Traditional ways to deal with this singularity

Traditional ways to deal with this singularity

e Switch to the complex plain of ¢” (Hetherington & Schick). No
way! We don’t have an analytic continuation of our finctions to
the complex plain.

e Subtraction (W. Glockle & H. Witata).
e Using splines (W. Gléckle, Ch. Elster, & H. Liu):

f(y) = aop + a1y + az y? + az y> = semi-analytical integration.
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New outlook on the ‘half moon’ problem

W. Glockle’s suggestion
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The idea

Detangle ¢ and ¢” in the denominator using the internal §-functions.

v

Example:

, 2p' : 1/2 — %(12 —q"*
S(p) —m) = Wé(a: -X)o(1 - |X]), X= —
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New outlook on the ‘half moon’ problem

W. Glockle’s suggestion (cont.)
The Results:

. / dq" q//Q

SO
E+ie— 2q"% — Eq

am

CO( )

E+ie— L(p? +3¢2)

q/2

P
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Due to ©-functions,
integration only
outside of the
rectangular region.
No coupled
singularities!
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