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1 #1OHIC

BRLII=KRITZEM THHRES 53 (string, filament) DEBIZ D W THEZTH
T3 [1]2][8] ZOH/ETIIRAFFESHER (BROEEHER)

Tt =Ts X Tgy (1)
KOWTHIHARDHREEE DI LEN S OINERIEZEXS. ZIT, r IME
N7 MV

r= (XY, 2), (2)
EERT.

HBROBERIIERNY MU t = 9r/0s OMIHED |t| = 1 237
DEREDZV. TEEMEE U TRFIMICHBEEZREDORREEX, 1) OHR
N> THREERS B 25, D H B HEIKE T DOWARD Y IEFRIEE &
HIZ LD EB 21T 5 OB S 0 BEFERTY. OEELT, (1
ARV U b EENERITES NEHE2EDE, (2] 2 KTV — TROF
WTHREZE DB, The 8] 2 RTOMMUBEOHR THEDO S BB D=
BEEEXD.

BEOMERZEBTI2DHE LTI 27 —ROBTORAKRDERIC
DWTRERRETS. ZOL 27 —RiCL > TIMANER SO, ThEE
BRINTERAHBENWSEETET.

ROETIIMADORAHBEOER 2T . BIETI 7 —MOHBTD
MAROEBZRNRD. FPAETREZI SN AHEIC D W TEKEFFE DK E
ERY. BRBICELDETS.

2 MEOEE
RFHRBBADES di(s) iX

= /(dX)? + (dY)? + (d2)? (3)
TEAGH, 1) ROWME s THEHET. |
di(s) = IJCX)2+(Y)2 +(Z,)2ds (4)




JRETHIRIBR DOMEHE [, RO X I IZERT B.

L= 3 = X T (V) + (2 )

I, =1 IO RNIEZEKRL, [, > 1 ZBARHETTWSZ L %,
L, <1 IZI@EBHATNEZ L2RT.

3 77— ;ﬁ. ,FJ%‘F:UHEFU:

BROMBREERDT=DIZ c FRAICERT AL =7 —ROP TORADES %
R3. EEHFEAY

Ty =7, X Ts + atanh%el. (6)

ﬁ%xéeqﬁxﬁﬁmﬁmmybwrbé E¥EEa=2LA=11k
5.
PEEE LTk Y Y b

X =55 al 5 5202+ 8)sesh (20 +)

Y =- cos(2€2 + d)sech(20 + ¢), (7)

Az
A+ A3
Z=s-

Ar
o+ )‘21; anh(20 + ¢)

E2%. Q,0 ROEHIT

Q= ARS - th, 6 = /\18 - w;t,
2)\}3/\1 €= 1 |Co'2 (8)
22— a2’ T T3

& DBRIIKROGBAPLRDOOND.

w = 22 | 9)

BEHEOKREZN 1T, ERIOBICEZ -84V Y) FXEDES
A L TWAR, =7 —FO DR O— AN & &2 X ET S
NTWAEEEZRLTWS., z BIOEOFRAIS Rich oo Cilgs ¢ 5
BMOELADOEMOFENISZEITENTWEFERAIZLNTED. A
KIZRBrEERT-DICHEY Z \CHEEZ BB I, ItlR-Th 5. @
ITENTVWAMBLEFOREIZENLOTEAL DT LAHKS.

tand = —
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4 PHAERIRE

4.1 BRVYV LY

ST, IHELE LTIRRY U (7)) bfe e 52 5EF A 2T RO
ReEXD.

X=A— )‘2 ,\2 sin(2Q2 + J)sech(20 + ¢),

Al
Y=-A—"— AN cos(2Q2 + 6)sech(20 + ¢), (10)

As
Z=s— /\2 Aztanh(ZG +e),

IT, A=1LT3LHBR() OMERE S X RBFEREE R
E’:Eﬂ*mi

12 = A%(X2 +Y2)+ 22

2 2 11
/\:" S(A% — 1)[sech?(20 + €) — /\2’\ (20 + o) Y

ThHEZLhD. A<1 Dt %%ﬁ%&:ﬁhf:ﬁﬁiﬁ%ﬁa A>10DLERFT
B O - IR 2 0.

BHEHBEIL, A=15+i,c0=1 ¢ L ADfE 1,08 & 1.2 DHFPAITOW
TITWERENE 2, K3 RUE 4R LTHD. B2 Lkt i s
DFRMEIZ W TiXE DFED B 2 FURASRERIERIRIC b BH 6 §'F CEkic
BEINTWVWAEWNDRXLSICRZXS. BEFROEBZISWVWTIX, B0 H5EFRIT
HLEWL, RIHEFBOLRVWER, — BB ORBUROLHIERTHDHZ L A3
gREh-.

4.2 22X —THREKEBHDOHIE
I & LT 2 RN — TR OB

X =0,
Y = Asechks, (12)
Z = s — 2tanhks

¥EZ2 5. BT
I2 =1 + 4(A? — 1)sech? ks tanh? ks. (13)



TEXOND. 1272, k=2 ZB-TH 3. |

A & LCRFMEREDORWER, A TV ABRES LB TW ARSI ET
51,08 & 120FNEROMEIZH LS, H6 EMTICERERLE. Z0
BEBMARY U b LR, RO D DEBIIRMRES L TLIHTE X
SRCERICEAES N EEThok. LVELIIMTOS S & X 11
DHHBEBNHTEX HNIFIROF Y 2 EFHEEIC L > THILESH L T
W, ZOPHE TR Z LIXMB TR A=1 LI —TROER
REQHFEICERT D, B A=12 LD A =08 2HORHITETOMN
MLTWIERICE =7 &h, BFERBANTIIER L TV ARV EBR
HEhi.

4.3 2K ERHFONHHE
2 RIuUMILETAR & R 0P
X =0, -
Y = Asechks, (14)
Z=s
2E2 5. REriaREx
I2 =1+ k? A% sech? ks tanh® ks. (15)

TEZDOND. ZZTA=1L k=21 0V EHELZT-o-EEFH8ITT
T. MU0 H ZEFTIRL Y ORI E L BFICEE Sh T 3 SHRIER
S BRBEFRICELADFMIEGRTIEEGETAEEZHHLTWARZ LA
bivl. _

5 8BbVIC

BRLIXBDFAMEOERETE X T-. BB FRRICRAF ML ENNEL
B2, TOMERREREE L KICEDL I ITEDL DD, £, BEAMREE
EHRIZEDEITEAL TV EBEMIZHAR. TOERBERITKRD 2
BTHD.

(1) FIHETE 2 B & 5 EIRITFERMAEE LT b IR CEkic 7
J—XETWe.

(2) (12) THEX 7= 2R OB, REEER LZOMEDDH 5
RIZERERE = T ER TV e,
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INODRFEHEO 7V UV THRLEROY L = THBOFEML
BIX NN OOBBETHS. ERMICITY 7 NITELN D IBRICITE S
RIOWNBERINDEDTEDORHELZRD ARRTNIER R, Z0EE
R ZRFEORNOP CORPFHBHEDO 7 ) —J U FHEB L PEROY =
BENBEDIRIZRDIONPRKNRD S.

MUHBOEAMGI L L TRFFEFRAC Y =7 —HeMxi@srY VU b
VORBEEBL R, E<Habhy =7 —HOFRE TIEABBOTWE
BERLN. LML, REFBEOERLE 2, £ OB TRADMUNES %
EBRLEOPHTTHHLES.
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Figure 1: Time evolution of filament(left), its top view from the positive Z
axis(middle) and local stretch I, vs. Z (right) at t = 0, 0.5, 1, 1.5, 2 from
the top to the bottom.
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Figure 2: Time evolution of filament(left), its top view from the positive Z
axis(middle) and local stretch I, vs. Z (right) att=0, 3,6,9,12for A=1
and A = 1.5 + i from the top to the bottom.
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Figure 3: Time evolution of filament(left), its top view from the positive Z
axis(middle) and local stretch I/, vs. Z (right) att =0, 3, 6, 9, 12 for A = 0.8
and A = 1.5 + i from the top to the bottom.
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Figure 4: Time evolution of filament(left), its top view from the positive z
axis(middle) and local stretch [, vs. Z (right)att =0, 3,6, 9, 12for A =1.2
and A = 1.5 +1i from the top to the bottom.
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Figure 5: Time evolution of filament(left), its top view from the positive Z
axis(middle) and local stretch [, vs. Z (right) att =0, 3,6,9,12for A=1
and k = 2 from the top to the bottom.
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Figure 6: Time evolution of filament(left), its top view from the positive Z
axis(middle) and local stretch I, vs. Z (right) att =0, 3, 6, 9, 12 for A = 0.8
and k = 2 from the top to the bottom.
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Figure 7: Time evolution of filament(left), its top view from the positive Z
axis(middle) and local stretch [, vs. Z (right) at¢t=20, 3,6, 9, 12for A =1.2
and k = 2 from the top to the bottom.
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Figure 8: Time evolition of filament(left), its top view from the positive Z
axis(middle) and local stretch I, vs. Z (right) att =0, 3, 6,9, 12 for A=1
and k£ = 2 from the top to the bottom.



