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Fig. 1. Ground electronic potential curves of singlet and

triplet states in *K-133Cs.

BT 39K F33Cs R F N2 S A 1A,
Fir VB ATR B A e AR 1/2, # AR T
B iR 3/2 F1 52, TEREY e a5 {1 i A 4
DB N |fx =1, myx =1) + | fos = 3, mycs = 3),
X HLFH my o3 3R BN TR R e i TR

033401-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 71, No. 3 (2022)

033401

FAERESA 7 0 I BEY . AERE T, BRI X 19 44
A e T2 My = myic + mye, ST XA ST
WA s W fx =1, mek = 1) + | fes = 3, mycs = 3)
B, BORME—FEIE, IR 7 A My= 4 (Y
TEIE o TE S EORTAR AR AR IR A iR 181 2 WA
BHEE | fx =1, mex = 1) + |fes = 3, mypcs = 3) B
(1 s AR B, T LU B HUR K B A e it 3 107
B RN T REREE, IXRIIE A T k. R
A 0 7 588 T s, 50 P S R A ] )
T, WA A3 T ) SRS T AR T3 T AR
BRA M. BRI 5 SR B gL
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FAME 7. ARG (18) =X, XHABMEUS K LG
IARIHE AT TG, IFESE TR 1 ER
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Fig. 2. Calculated s-wave scattering length in the incoming
channel |fK =1, my = 1> + |sz =3, mycs = 3> with
field range 0 —1000 G. The five resonant positions are
labeled with red lines.

T 1 AT B, f A A5 B RS
JLF—80 X EM T RN FEEp FERE R, v
PLAT LOGD Jr A Hu gl sedh, tn] LB B K &R
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A SRMAE DS s LT 22 R 407D,
X FEEHFLE RN ik (8) 2Ny U, 2 A5
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F1
Table 1.

PR RO EAR R A RO B | IR GERE AT S R St

|fc =1, mgk = 1) + |fcs = 3, mpcs = 3) by both methods.

Calculated resonant positions, widths and background scattering lengths in the incoming channel

|fk =1, mpx = 1)+
|sz =3, mygcs = 3>

RN LOGD

B, /G AB/G g B,/G AB/G g
341.89 4.8 79.1aq 341.90 4.8 79.0aq
421.35 0.4 T4.Tag 421.36 0.4 T4.Tag
831.14 4 x 10 80.9q 831.14 3 x 10 81.0qy
860.50 0.05 82.1a, 860.52 0.05 82.0 aq
915.57 1.2 80.24, 915.56 1.2 80.1a,
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SHCBE. AT LUIE B LOGD ik e /D s s 8Ug ol ™
TR ZER R, T RN J5iATE A% s (KM 28
) 10T RITERUE . XA IR IEAT BG4
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PP B s BORISA THRL R ]
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800 80aqg
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@ 3
P o
£ 400 &
& 5
T T2a0f
Q
w0
0 : : 68ag : :
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B3 (a) RAPIRN 7 ¥ 55 100 A0 37 50 B T BT 8
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Fig. 3. (a) Computational time of scattering length at 100
magnetic fields as a function of number of sectors by using
two methods; (b) the scattering lengths as a function of

number of sectors at 1 G.
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K LOGD JE7ERRAEHE 1 B AL, 551031 Bemor
FRAE T 25 G J5 17 A i A SR for 150 22
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Table 2.  Total errors of resonant positions by us-
ing the method combining RN method in short range
with LOGD with variable step size in long range,
where the connected point is located at 20q,. The
first column, AR, represents the fixed step size in
RN method. The second and third columns, Nyy and
Niocp, denote the steps propagated in RN and LO-
GD methods, respectively. The last column is the

sum of errors for all resonant positions.

AR Nrx Neoap B§™ /G
0.004q 4251 1990 0.02
0.006qq 2834 1990 0.11
0.0084q 2126 1990 0.57
0.010qq 1701 1990 2.31
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Abstract

The renormalized Numerov algorithm is applied to solving time-independent Schridinger equation relating

to atom-atom collisions at ultralow temperature. The proprieties of Feshbach resonance in 3K-'3Cs collisions

are investigated as an example. The results show that the renormalized Numerov method can give excellent

results for ultracold colliding process. In contrast to improved log derivative method, the renormalized Numerov

method displays a certain weakness in computational efficiency under the same condition. However, it is much

stable in a wide range of grid step size. Hence a new propagating method is proposed by combining

renormalized Numerov and logarithmic derivative method which can save computational time with a better

accuracy. This algorithm can be used to solve close-coupling Schrédinger equation at arbitrary temperature for

two-body collisions.

Keywords: renormalized Numerov method, ultralow temperature, Feshbach resonance
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