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Effective Actions of the IIB Matrix Model
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Our interest is what kind of spacetime is realized in the IKKT IIB Matrix Model, which is considered to

be a constructive definition of superstring theory.

We interpret the vacuum expectation value of A, as spacetime and the quantum fluctuation as matter and
gauge field.

In this thesis, we calculate effective actions perturbatively up to the two loop level around the 2 dimensional
fuzzy S? spacetime, the 4 dimensional fuzzy S*xS? and the 6 dimensional fuzzy S ZxS*xS?.
Afuzzy S%, S*xS? and S*xS?xS? spacetime are the simplest 2, 4 and 6 dimensional spacetime. We
hope that they capture the general feature of 2, 4 and 6 dimensional spacetime respectively.

Based on the power counting and SUSY cancellation arguments, we can identify the ’tHooft coupling and
large N scaling behavior of the effective actions to all orders in the case of 2, 4, 6 dimensional spacetimes. We
discussed the effective actions of the IIB matrix model around the 2 dimensional fuzzy S 2 spacetime, the 4

dimensional fuzzy S*xS? and the 6 dimensional fuzzy S* xS? x.S?. We show the followings:

*  The effective action around 2 dimensional fuzzy S has no minimum so it is not realied.

e The effective action around 4 dimensional fuzzy S*xS? has a minimum and O(N ) .

3
The effective action around 6 dimensional fuzzy S*xS?xS? has a minimum and O(N 2 )

Among the 2(S 2 ), 4(S xS? ), 6(S 2xS*x S 2) dimensional spacetimes, the effective action around 4
dimensional fuzzy S xS? is favored.

. . 2, @2 . ..
In 4 dimensional fuzzy S xS° cases, more symmetrical spacetime is favored.
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SHEFROBLH L, BREFHOHBHARNERXN LD ET 118 BITFIEUIIB W
THARRTORIBLSEHEHEMEOBENEREWELERX TH S, BiLEHRIT. EHHE
HESOERTOR—BEHELTHENTH I, BRADOBEIIHTIREEREANITER
THHEGBTHD EHMFEINS, ERBERERITIE. RABRRTOER o2k (1L —2)
NEREL, TLb—2T7 - REOHLWFHEZEREL TS, BEEROFEEHHOE
BORDHIE, ek TL—22H—HNICETLTI2HENHDETFEEINS, THIEE
., TL—C0FNERELTRAICESZLEZN., FHORTEERKICEARTSEE (5
—INBR) K> THEmEROBRANLBZERLEEZSARBERD D EEA SN TS,

BEZERBOTHREBEO—DE LT, 1IBHTHAEUNB TEND, TOEEIL REK V)V
— I ko TRBEENZD, 118 BEHEBERME 10 Koo OB #HE 2 D EEKENWT
FIBTH D, THABEMIIBNTIE., BELYEENECTIEEBEICHRKL TET S E
Hxshs, TOEFRFAEL T, FBBEREEST-DEBNHTEND., FICIETTHIKE
EZOBARILRIE. ARRTOFTFIENTHRARETH S, THAEMICBWTIE. A2
BEBNMETE2RERREOENS LNWKELZEZSNS, §HKIE, BEXILO 11B BT
FIMBLICBWT, HARETMURBREICHSTI2ERECHLTEMMERAZFEL. E0fE
ORENNIREMERZSDOMPME L, BEAMICIE, TREELT2DOO0REOERE
ZEMICEB L, ZOORAOFEEDORZEZD I EITE> T, 2 RITHZER & 4 KT
ZMENETHZENTED, SHRE, RAOEEOLOHKELTI—INEROH
BERZ2NV—T LX)V ETEHELE, TOHRE, AI—FRBOBRBOEREZEM (4 KXW
=) NERNOENEREZETL2FEEZBVWHEETRLUZ,

WHLTHXIE., SHENKFEMIEE EXTURE, ERBREERE EOTHEE OFRE
FAOMAEEZELEEDLDDTHD. TOKLESE, HOMAIELENRFERITE > TRD
KB ZENTERL, 2RTWEME4RTHNEMENFTS 2 DORE O EFEZEMITH
T5 1IBRTHEMOEMEROEHBICETAHDOTHD., ARTKEZFETDHLEND
BRENERZHE N TS,

YEILHLE. 3SDDOHXDOHNEEZELDREBDOTHD.,. ZD D5 2 DI, Nucl. Phys.
BIZHBEBIN, 1 D23EBHRTHS. SEERALKEOHFEMETH 20, Wwigner HEL
ERVWAHHREIR. SHRICED2DOTHD., TORTHEOEBRZE —ICHMT 5.
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