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Inkroduction

SUSY is one of the leading candidates beyond the SM,
but has to be broken at low energy

Dynamical SUSY breaking (DSB) is most desirable
to solve the hierarchy problem
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F-term DSB has been well studied so far and
is induced by nonperturbative effects such as instantons
due to the nonrenormalization theorem

D-term breaking is NOT affected by the nonren. theorem

D-term DSB is possible in principle,
but NO explicit model has been known

=) D-term DSB (DDSB) in a self-consistent
Hartree-fFoclk approxima&i.ov\

Action: N=1 U(N) gauge theory w/ an adjoint chiral multiplet
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Assumptions

®General N=1 U(N) action of anadj. ® & V w/ 3 input fcts
®\/acuum in the unbroken phase of U(N)
@ oW=0@tree level

®VEV of the third derivative of F nonvanishing
P
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Dim 5 operator = Dirac gaugino mass
Source of Supersymmetry Breaking
Fermion masses
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Graugino(m.) becomes massive by nownzero <b»
= SUSY is broken
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Dirac bilinears condensation —— Gap eq.
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» NGF is a linear combination of A° & y°

Coupling to SUGRA, the gravitino becomes massive
by super-Higgs mechanism

_ KM \/‘<DaW>‘2 +g <D“>2/2
e J3M,

Effective potential
it the HF approxima&i‘.ov\
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Tree ~ l-loop in the }} expansion

3 constant P=¢ (COmplex),U(N) invariant scalar

Bkg fields b= p(real),F = F° (complex)

Potential consists of 3 parts
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Potential@tree level
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1-loop effective potential
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g (¢.0)W”(¢) (scalar gluon mass)
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Divergences are subtracted by a SUSY counter term
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F-term is treated to be perturbative in our analysis
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| Nontrivial
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SUSY is dvvmm ically brolken

(Ay..0.=?.) determined as the inkersecktion point
of two real curves inthe (A,,p=0¢) plane
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Solution of
s~ the gap eq.
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Numerical Sam Ptes

Ot | A/ 3207 | Do |oM (—om) | IE/Dd | Ifed
0.002 0.0001 | 0.477 | 0.707 (10000) | 2.621 (m = M) |1.77
0.002 0.0001 | 0.477 | 0.707 (10000) | 0.524 (m < M) | 0.35
0.002 0.0001 | 0.477 | 0.707 (10000) | 0.860 (m = 0.4M) | 0.58
- 0.003 0.001 | 1.3623 | 0.8639 (2000) | 0.825 (m=M) | >1
0.003 0.001 | 1.3623 | 0.8639 (2000) | 0.224 (m < M) | 0.43
0.003 0.001 | 1.3623 | 0.5464 (5000) | 1.092 (m=M) | >1
0.003 0.001 | 1.3623 | 0.5464 (5000) | 0.142 (m < M) |0.27
0.003 0.001 | 1.3623 | 0.5464 (5000) | 0.911 (m = 0.9M) | 1.76
0.003 0.001 | 1.3623 | 0.3863 (10000) | 1.444 (m = M) | >I
0.003 0.001 | 1.3623 | 0.3863 (10000) | 0.100 (m < M) | 0.19
0.003 0.001 | 1.3623 | 0.3863 (10000) | 0.960 (m = 0.8M) | 1.85

Me&as&abui&v of our false vacuum
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Stability of our vacuum

J + . 41#2 /1/ (4-3272) | Aos | /M (—Imgi A)) scalar gluon mass (msz / MZ)
0.002 0.0001 0.477 0.707 (10000) 0.4998 + 0.0056 N2 + 8.607 x 10~ "N*4

0.003
0.003
0.003

0.001 1.3623
0.001 1.3623
0.001 1.3623

0.8639 (2000) | 0.7463 + 0.0106 N? + 2.653 x 10~ N*
0.5464 (5000) | 0.2986 + 0.0008 N2 + 4.694 x 10—°N
0.3863 (10000) | 0.1492 - 0.0024 N* +7.235 x 107 °N*
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Confirmed the existence of the local minimum




