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We present detailed analyses of the 3-body interactions of D-particles from both sides of
11 dimensional supergravity and Matrix theory. In supergravity, we derive a complete
expression for the classical bosonic effective action for D-particles including 2-and 3-body
interaction terms. In Matrix theory, we compute 1-particle irreducible contributions to
the cikonal phase shift in the two-loop approximation. The results precisely agree with the
predictions from supergravity and thus provide a strong support to the discrete light-cone
interpretation of the Matrix-theory conjecture as a pessible nonperturbative definition of

M-theory.
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where ry, is the transverse distance between the D-particles : ry. = |1 — 2.

25 The effective action of D-parficles

We can now derive the effective action. The contribution from the pure gravity part (2.41)
s 1 N, 1 W,
S5, = _4-; = J" dr Couns®s? — E‘g ‘E' J" dr Yaurttst, (2.47)

The source part [(2.31) gives
N 1 dzivz 1 . 1 | o
So= T [4r [5(F2) + homstsl 4 Gramstsl = glanbempstslel].  (248)
Thus the total effective action is
Narl pdzloa 1 w1 u Y
Sﬂ'..r.r = gfdrﬁl[i [d-_:] + E':Iul-a'q‘!. + Ex-:-a-'ﬂ.-’: = ":uu-':d 1‘3,] : ,,] {Equ:l

The second term gives the familiar 2-body lagrangian

15N, N; v,
“a= EIEE‘M‘" ] (2.50)

adk

We have used the relation s, - 5 = -%If:.'. - w)? = =1vd, with v, = ‘T',‘ The third and

the fourth terms contain the 3-body force. Using [2.43) and [2.46), we express the J-body

term a8 a sum of two terms
Ly= Ly + Ly (2.51)

Note that the V-type contribution consists of two parts corresponding to the contribution

of (2.46) and the last term of (2.49) éé? M. ’;D = AR
} o= =

r |
E ﬂﬂ;;:.”{ F R A TE PR Y T A 1"’1:”: 1.!."'1_]-.; r]:{r]i-}
E HZT,,}T:""' sa) (5. - ;.;rlTlT 252

'E;EH—-._._______________._F"' — -:nﬁcmﬁﬂd‘lnu

In terms of the relative wvelocities, the sum of two terms is rewritten as

=-% “;1 ,’: ,:,'."'r vakva (b - vat) (2.53)
i
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