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Introduction

Hidden Sector

SUSY breaking by (superconformal) anomaly-mediation
Randall, Sundrum ('98); Giudice, Luty, Murayama, Rattazzi ('98)

m Chiral compensator y in Einstein supergravity

(X*) =1+ 00ms5 m3/o : gravitino mass

® Zaugino mass, sfermion mass, A—term o< M3 /9




Conformal symmetry, gravity, and anomaly

conformal (or scale) transformations  renormalization scale transforms as
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The pis

e areal parameter for shifting the scale.

o the Nambu-Goldstone Boson (NGB), if conformal
symmetry is ~spontaneously” broken.

e contained in Einstein gravity where the matter
Lagrangian couples to the integral measure vg with

p=Inve.

e Dbrought in at loops along with the renormalization
scale p in quantum theory.

e Inps — 20




The p is the dilaton.

e areal parameter for shifting the scale.

o the Nambu-Goldstone Boson (NGB), if conformal
symmetry is ~spontaneously” broken.

e contained in Einstein gravity where the matter
Lagrangian couples to the integral measure vg with

p=Inve.

e Dbrought in at loops along with the renormalization
scale p in quantum theory.

e Inps — 20




coupling of dilaton to conformal anomaly

Example: massless QCD theory

Seff = / d4$@ Tq?q,lv Coupling
I = 6Q(;]; 9) 4 F" Trace (or conformal) anomaly

P> Fugikawa’s path-integral method

Feynman diagrams with background field method




coupling of dilaton to conformal anomaly

Example: massless QCD theory

Seff = / d4$Q T,,Z,?, Coupling

gl - 4 F" Trace (or conformal) anomaly

> Fugikawa’s path-ifegralliethoc

2> Feynman diagraghs with backgspund field meshod




coupling of dilaton to conformal anomaly

Example: massless QCD theory

Seff = / d4$Q anr;bv Coupling

" [
g -1 o Trace (or conformal) anomaly




Superconformal symmetry and anomaly

Supersymmetry

O\'\

€ Supersymmetric |
__ "shadow" partlcleej

Conformal symmetry




Conformal supergravity

e

S - . v
H™ (x,9,0) = 90" fe; (x) + 50004™ () ~ %eeewm(az) + 700000 ()

U(1)_R gauge oravitino vierbein
Vm """""""""""""""""""""""""""""" wmem """"""""""""""""
3=4- 8=16-4- 5=16-6-4-

(Matter) Supercurrent

R-current  SUSY current B OICIN)
’ tensor
i D g
0" i = 0 YmSL = 0 =




Conformal supergravity

e

S - . v
H™ (x,9,0) = 90" fe; (x) + 50004™ () ~ %eeewm(x) + 700000 ()

U(1)_R gauge oTavitino vierbein




Gravity and Matter Anomaly

GRAVITY

conformal anomaly

SUSY anomaly

dilatino

chiral chiral

vector current




Chiral anomaly supermultiplet and chiral compensator

Suppose that all the three symmetries are anomalous”.

fz@mjﬁ Ea = Tm S, f=Tm a,b

__________________________________________________________________________________________________________________________________________________________________________________________________________________________

A = @@
F =t @




Chiral anomaly supermultiplet and chiral compensator

Suppose that all the three symmetries are anomalous”.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________

A = @@
F =t @

.........................................................................................................................................................................................

.........................................................................................................................................................................................

Y> (,0) = 2ol arad 11+ \/59\11(:13) + 00M™ (x)]

v, ~ aa%g} (Nambu-Goldstino = dilatino)




Chiral anomaly supermultiplet and chiral compensator

Suppose that all the three symmetries are anomalous”.

Y> (,0) = 2ol arad 11+ \/59\11(:13) + 00M™ (x)]

v, ~ aa%gj (Nambu-Goldstino = dilatino)




Coupling of the CASM to the chiral compensator

Sy /d4$ d?0 x> (z,0)X (x,0) + h.c.

in components, Sy = /d4x [e2e 20 (M A+ V¢ +(F) + h.c]

.5 {erms \

(M™) = 1m3/2;,
A the lowest comp. of CASM

forexample, X = W oW =i

; o5 ter
M*A = mg/g)\a)\a




Anomaly-mediated SUSY breaking in MSSM

S = / d*c d20d%6 ¢;T e?9Y o,

(Simplified MSSM action) : 1 . :
: =5 /d4513 d*6 (Z W W+ 30 y”k ¢z¢]¢k> + h.c.
Interaction CASM X soft term
1
Lipaayya B(g) paapye M, — B9) -

4 29 g
3 Yy 1P PE 3 Vi Y Tk )Y 1Py k _(/772 +7j +7k)y”km3/2




Anomaly-mediated SUSY breaking in MSSM

S = /d d20d?0 ¢, e?9Y ¢,

Simplified MSSM acti i 1 P .
S e - /d4513 d*0 (Z W W+ 2T o ¢i¢j¢k> + h.c.

soft term




lnps - Bi° 20

Supergraphs : (a) vector, (b) ghost, (¢) chiral one-loop contribution
to the vector superpropagator.




lnps - Bi° 20

v

(b) (c)

L LU
Supergraphs : (a) vecto ‘I?E -:' S ¢) chiral one-loop contribution

to the vector superpropagator.
T
7,707 =1




lnps - Bi° 20

Supergraphs : one-loop contribution to the Yukawa term.




lnps - Bi° 20

Supergraphs : one-loop contribution to the Yukawa term.

. 1 . :
gl * kl 2
ke 3972 iy’ —4g 5;?CA(¢¢)]

e —

B+ Vi )y "

ms /2




Supergraphs : these one-loops do NOT contribute to the Yukawa term.

Due to the non-renormalization theorems




Conclusion

We have reviewed SUSY breaking of anomaly mediation from a field-
theoretical perspective, using superspace perturbation theory and
supergraphs.

This approach is physically more understandable in comparison with
the conventional spurion technique.

We can even adopt this scheme to study the connection between the
hidden sector and Einstein supergravity.

We can/may systematically study various SUSY breaking mediation
scenarios at once using this scheme. (i.e. GMSB-+AMSB)




- The End™=

Thanks for listening!




