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. 2 . 7T -
A(I) — A;(t)/sin[‘; (—I) +T—(35(3) J “_1.8(t~=-<..0 (65)

1/(—)" t<< —1.8
R4 = —2.33810 BIEEK 4., () WE—ITA, B (64) 5 (65) HiK ¢ (1) 54
EUREEIIRA (62) HEMXBRICIMES TR ERUESERBEZEART
0.00183, RA MR, HEK 4 56 () WEKFRER 9 b, SR REENE
.M A 4 () BIF M RA BRAFFIE.
2. NE 1 5B 9 B, B & () AR, EEAERED 0.03, ERHEZRA+S
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#£2 AR (66) RN 4(0)
Calculated 4;(z) by the expression (66)

2 A4;(2) A4:(8) 2 A,(2) 4;(8)
—8.2 —0.4038 —0.3928 =2.0 0.3966 0.4031
—8.0 —~0.0983 ~0.0934 —-1.8 0.6060 0.6040
—7.8 0.2384 0.2355 -1.6 0.7693 0.7619
-7.6 0.5035 0.4932 —-1.4 0.8795 0.8715
—-7.4 0.6200 0.6050 —-1.2 0.9355 0.9327
-7.2 0.5576 0.5421 —-1.0 0.9413 0.9493
—-7.0 0.3282 0.3266 —-0.8 0.9060 0.9280
—6.8 0.0257 0.0215 -0.6 0.8423 0.8771
—6.6 —0.2944 —0.2898 —-0.4 0.7654 0.8051
—6.4 —0.5394 -0.5267 —-0.2 0.6918 0.7201
—6.2 —0.6500 ~0.6317 0.0 0.6425 0.6293
—6.0 —0.6029 —0.5834 0.2 0.5779 0.5383
—~5.8 —0.4139 —0.3977 0.4 0.4842 0.4515
—5.6 —0.1301 —0.1211 0.6 0.3947 0.3719
-~5.4 0.1831 0.1824 0.8 0.3164 0.3010
-~5.2 0.4585 0.4477 1.0 0.2500 0.2398
-5.0 0.6411 0.6217 1.2 0.1948 0.18810
—4.8 0.6984 0.6736 1.4 0.14986 0.14541
—4.6 0.6241 0.5982 1.6 0.11377 0.11084 -
—4.4 0.4366 0.4142 1.8 0.08528 0.08337
—-4.2 0.1728 0.1581 2.0 0.06315 0.06190
—4.0 —0.1204 —~0.1245 2.2 0.04620 0.04539
—-3.8 —0,3958 —0.3879 2.4 0.03341 0.03289
—3.6 —0.6130 —0.5934 2.6 0.02389 0.02355
—3.4 —0.7442 —-0.7146 2.8 0.01689 0.01668
—-3.2 —0.7763 —0.7399 3.0 0.01182 0.01168
—-3.0 —-0.7109 -0.6714 3.2 0.00818 0.00809
—2.8 —0.5615 —0.5230 3.4 0.00560 0.00555
-2.6 —0.3500 ~0.3164 3.6 0.00380 0.00377
—2.4 —0.1026 —0.0768 3.8 0.00255 0.00253
-2.2 0.1541 0.1704 4.0 0.00170 0.00168

HRER TRITZE 0 () = 0, HTHIREKRER 4:() :
sin [—%(—t)m+—£]/[8 + Dt + £2]V8 : <0
~ 3 _ 4
A: () = 5 (66)
exp(—- 3 1!3/2)/{‘\/2 [B + Dt + 162178} t>0
AR FHENENRE B, DEX
B =2.152, D =1.619, (67)

2 I T ¥ (66) THEMITIUE 4

TAR (66) EIRERE A

A() =1/[B + Dt + 2]/

t<< 0

((8) > A:(2) SHHE 4, () WEKXREEN 0.039,

E)A

(68)

| i ma,
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I
WKBER(35) |
~

10 XBERMMNB—EMER, 4 ==A(x)sin[—§-(—:)’/‘+i:.]

Another approximate expression of Airy function, 4;(¢) = A(t)sin[%(—;)’f’ + .’z_].

A(#) is given by the expression (66).

B10th&lT 4,() 54G), 4(6) WRIREE 91 4 () +oMHL IR (66) MR
B (64) 5 (65) (Rh—& (B ERA TR LA X F 2 LIRS 1 B4R,
T H—ALBEEE B () eI IRE RS IERER, TR MEE,
R (62) 5% (66) ATLLMIE H—4E R 35 B SHBU > L eL .
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TURNING-POINT CONVERGENCE-ZONES IN UNDERWATER
SOUND CHANNEL (I) A NORMAL-MODE THEORY

ZBANG REN-HE

(Institute of Acoustics, Academia Sinica)

In this paper, by use of the normal-mode method, the sound field of the turning-point
convergence-zones in underwater sound channel is treated. Theoretical analysis shows that
the sound field of the turning-point convergence-zone is the superposition of a great number
of in-phase normal modes. Under certain conditions, the sound intensity at the turning-
point convergence-zone is proportional to r~*, the convergence-gain is independent to the
order of zone and the width of zone is proportional to the order of zone. These theoretical
results are consistent with Hale’s experiment.

For a bilinear ch‘gmnel, the convergence-gain is

F=41a% kY (hy — 2),
where @, is the relative velocity gradient, %, is wave number and (ho — 2) is distance from
channel axis to source.

By using the theory on the turning-point convergence-zone, the experimental results in
model tank are analysed. Calculated positions of zones, convergence-gains and widths of
zones in surface sound channel agree with experimental results.



