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string scattering - two view points.
@ Gravity BH

@ QCD (hadron) gluon scatt,
Pomeron etc.

We calculate a production cross-section of a
rotating string.
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However at tree level
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rotating case




String amp. to Pomeron

Regge amp.  A(s,t) ~ s®F*t at s> |t|~0
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in view of AdS/CFT, this corresponds to the BFKL kernel.
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our amplitude might have some implication to
Pomeron physics.
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calculation
(1 ARSI EEEZFFD ) =D tachyons DEELZZ XD V (k) =: ethn X" .

IRIREEDY J1o0 BN ED LK S BAEEGHEE T > TLDDHIFERIL AL

IRIECd7R <, ERZDHDZEZEZ D,

Prob(V(p),V(k) — &N j) = Z ‘<(I)‘V(k)lp>‘2
®|(N,J)

REEN NDEZBEF Py AEHE | NONTEET Q; £2h>T
Prob(V(p),V(k) — ®n 1)

= 3" GIV-RIQu P 1)V (k) Poli)

1,7=all



BANICHZEREFIE

R dz & .
N = 7{ NN =Y a0l ol ol | = ndy, m ot

212

A dz
— J—=J T _ : 1 1 2 2 1
Q. 7{ 27TiZZ J=—1 g E(oz_ncvn —a”,q)

V(DN =Vi(k,z) ZHickoTHEERR

d ) .
:7{ d? 0_37{ d,z.* z_’]% - tr[V (—k, 1)z’ V(k,v)w"]
27TV 212 27T LW

NS F)
HIRRE D on-shell 54 N

N=P =(p+tk)=s P
v__< -V \ 7
W
Vv

LUTDETRE

NL —XEFRDETEDE. contour BN ZIERICITT O,




~ L —XEB

)

ok ar ] = ndy ot
|’u,| uAu ‘ = X (OOO('Z UM>‘O>
(wldle) = o (ot 2



1

tr[V(—k, 1)ZJV(]€,U)UJN] c= §(z—|—z—1)
_ 1 s o (c—w™)v" + (1 —cw™)(w/v)" — 2w (c —w")
- 1 — 2cw™ + w? b [(kl th) n(l —2cw™ + w?") ]

H 1 " + (w/v)" — 2w" 5
Xu03 dlw”eXp{“ n(l—wn) } ( w")

/fu = (k’o, k1,0, -, 0) kg — k% — 2 = 8/4 on-shell condition

(c—w™)v" + (1 — cw™)(w/v)" —2w"(c — w™)

n(l — 2cw™ 4+ w?")

B H (1 L wn)B—d
- gt 1 — 2cw™ + w?n

exp [(Z +92)

sv™ 4+ (w/v)" — 2w

4 n(l —wn)




Once again, the trace part is
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So far exact for V(s,J).

We may evaluate the integral numerically for given (s, J).
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Stirling formula ic&-< cf. Regge limit
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cross-sectionis  o(s,J) = Prob(s,J)/s



Finally we obtain
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In order to see the behavior in |, we perform a saddle

point evaluation for the modified Bessel function :

—_—> O

1
(SvJ)N
\/27?2’\/1—1—‘;—;
/

1

T

exp

0

—z+z\/1

—/ dfe® %Y cos(.J0)

J2

~2

(o —

J
+—J1n<—+

Z




leading order in J/z
J2
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In the impact parameter space
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consistent with the Regge argument

hOwever, Jiotal # J192 & 5|CBFKL? ——> Future work
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we may obtain a similar formular for the partial
wave expansion of the Veneziano amplitude :
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summary

We calculate the production cross-section
of a rotating string and obtain a simple formula.

which is different from the one in Kerr BH

We expect our amplitude has some applications
to the hadron physics such as Pomeron etc.



