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0000000000000000000 0000000000000
000000000000 FIN]O

F = ¢Zv X B, (69)

00000000wm/s) 0000000Z[000000000¢[C] 0
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000000000000FN] O fMeV/e/s|0OOOOOO

f = kKZv X B, (70)

0000000 0000 [MeV/e/s/(m/s)/T|=MeV/c/(T-m)] D000
U ~goggg

1[c]=c[m/s], 1[MeV]=10°[eV], 1[eV]=¢[J] O OO
1[MeV/c/s] = ¢t [MeV/m| = ¢ 'x10°% [eV/m] = ectx10% [J/m| =
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DO0O01N] = e lex1079 [MeV/c/s] D000 DO (69)(70) 000

f = elex107®x F,
elex107% x eZv X B,

cx107° x Zv X B, (71)

= kZv X B, (72)
d

= w22« B, (73)

dt

0ooo
0 (71)(72) 000k = ¢ x 1076 = 299.792458 [MeV /¢/(T-m)] OO0 O
0o
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d’x dx
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00000 (7400 (73)000
d*x dx
myﬁ = KJZ% X B7 (76)

0D000s(t) 000000000000000000000 ((fl—g)Q+
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dx ds
2| = constant = v = fc = e (77)
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PP LS )
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d*x dx
2 20°T ax
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z(s) = :I:o—l-p{cos(CDO—l— SC;S )—COSCDO}

h A
y(s) = yo—i—p{sin(CIDo—i— SCpOS )—sin@o}

2(s) = zp+ssinA, (82)
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dz T T
= sin t[Z —— < =
A sin (ds)’ 2<)\_2, (83)
PcosA AP, cos A
pu— = 4
P wZB| _ |kZB| (84)
)
h = —sign(ZB) = +1 < = signé—) : (85)
s
d
do = tan! (ﬁ)szo. (86)

O0000(zo,90,2) 0000000000 s=s5=00000A[rad] O
xyOOOODOOOOOOpm]D00000000AOOOOOOOR, [rad]
0000000000000000000000000 (®9 =¢o—hj)0
¢ rad] 0000000000000 O0O0O0O0O0O0OOOOOOOO 50]

00000 A=00000000 (84) 0O

AP,

P = ZD (87)
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ll - Xmin — Xy, (88)
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l2 = Ymin_yOa (89)
L/ = l‘g—Xmm, (91)
6 = 01+90+g, (92)
3 s s T T
0 ° Teg <t Dogp< I (03
<¢ < g 5 <0 <3 5 <bo<3 (93)
godoooooo
rK = I +l1, (94)
y1 = yr+litan6y. (95)
gooooo
Ty = x1+ psinby, (96)
Yys = Y1 — pcosb. (97)
godoooooo
r3 = T9+ pcosbp, (98)
ys = Yo — psinbp. (99)
ogoooooo
ro = x3—Ilytanfp, (100)
Yo = Y3 — l27 (yS = szn) (101)
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xo = xy+1l;+ psinf;+ pcosbo — Iy tan Oy, (102)
Yo = yr+litanf; — pcosf; — psinfpy — Iy, (103)
L = pcost;+ psinfo, (104)

L
sinfp = — — cosby, (105)

P
cosfp = /1 —sin?0p, (106)
tanfp = sinfp/ cosbo, (107)
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x; = xo— 1l —psinf; — pcosbpo + [y tan b, (108)
yr = Yo — litanf; 4+ pcosO; + psinbp + I, (109)
L' = =psinf; + pcosbp, (110)

/
sinf; = — —cosfo, (111)

p
cosf; = /1—sin?0;, (112)
tanf; = sinf;/cosfy, (113)
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000000 tracking 000 7, yr, o, Yo, 00 00 p, 6 00000
00000000000000000 (108)(109) 0000000000
cosfy 00 O00OO0OD0ODOODOODOODODO

O00000000000000000000000 (p)Dobooooo
Oooooo

0000 00000000000 cosf;~100000000DOD0OO
O (109) O

yr = yo—llsin0[+p+psin90+l2, (114)

00000 (108) 0 pO00O (114) 0 [, 00D0ODODOOO0ODOLpsing,;
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p?(1+sinfp) + p(ly cos o + yo + la — 1)

—f-lll'[ + l% - l1l2 tan QO - lll‘o = 0, (115)
godd p0bbb0b0 200000000
goooooo
—b+ Vb —4
p = YT (116)
2a

a = 1+sinfp, (117)

b lycosbo + yo + ls — vy, (118)

c = lll'[ + l% - l1l2 tan QO - lll‘o, (119)
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p000000000000OOO(116)(121) 00000000 DOOOO
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A = cosf;+sinfo, (122)
ly
B = in @ — 123
psin O+cos290’ (123)
C = pcosby, (124)
D = sinf; + cosfo, (125)
L
E = 0 126
C08201+psm b (126)
F = pcosbp, (127)
godad
0 BE - CF
P _ , (128)
000 AC + DE

(psinfp + COSQGO)(COSQO + psinfy) — (peosty)(pcosto) o

(cos @ +sinfp)(pcosb;) + (sin b7 + cos 90)(@529 + psin®;)

0 E
axpo ~ AC+ DE’ (130)
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0000000 1000000 b0o0 GUbO 20b0000bDO0OOO
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B v< Vv oz >
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1dx T Vv
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& _0o00000
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z(t) = V(1 —e"),

= V(1 —e v, (141)
0ooooQ
000000000000
x(t)
t)y = —= 142
e(t) T (142)
= 1—e 7R, (143)
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e(nT) = 1—e 7o, (144)
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e(nT) ~ 1—e", (145)
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n 1 2 3 4 ) 6 7 8 9

10

e(nT)[%] || 63.2 | 86.5 | 95.0 | 98.2 | 99.3 | 99.8 | 99.9 | 99.97 | 99.99

99.995

O7n0000000000
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