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SEEM: FermlFaEIyﬂ(F(Z E))

Eﬂﬁi:ij}* 3 SRANASA—S
Hﬂ*llaﬁ (i} 0.0072993 76.18009 |c4 -1.23174
r 0.9564272 ol =B6.5053 |c5 1.21E-03
Z 40 cd 240141 |c6 -5.40E-06
| R/hbarc 0.0283521 GLN 2506628 | SER 1
TNE SER_____inal ___ |T@y+i)]
=1.14429 6. 74E+00  6.14E-01| 1.848265
— H= =N
EIR(G) |Energy Mom. THMP1 TMP2 SER In{l]
(MeV) (MeV/c)
0045722 0.1] 0.3349627 12.0989| 0.532579|0.9564272]2.67T45354=3.7789736720.01621840.169452111. .
74.46933 0.2 04943683 9.913445] 0.419912|0.9564272]12.69214964-3.7642775421.64863540.263779211. 1.694789
894 86430 0.3 0.6297619] 9.01449] 0.375997|0.9564272]2.69604124-3.7594859)22 22032040.2957795]1. 1.806803
113.6074 0.4 0.7541883) 8.511932] 0.352678|0.956427212.69927164-3.7571556322 50587540.311582741. 1.864822
1499078 0.5 0599517| 7463548 0.296615 (0956427212 7042657]-3.7521615(23.135135%0.3460081]1.36760931 1957739
165.3825 0.6 1.0979] 7.382695| 0.295455 |0.9564272]12. 70436007-3.7520672(23.14724930.3466657(1.36863011 2.000368
190.9002 0.7 1.2673| 7.05045 0.279(0.9564272]2. 7056573]-3.75076095(23. 31480370.355741141.38582354 2037008
199.878 08 1.3269] 7.159993| 0.288472|0.956427212.70409195]=-3.7515076423.21931410.350573441.3761141( 2016064
214 2034 0.9 1.422] 7.13489) 0289712 (0.9564272]12.7048211]=3.7516060423.206619¢0.349885541.37482817 2.013292
2301407 1 1.5278| 7.076708] 0.28876(0.9564272]2.70489671-3.7515304123.21636940.3504138]11.37581564 2.01542
2450724 1.1 1.6329] 7.02571] 0.288055 |0.9564272]12.70405254-3.7514746423.223575]0.350804241.3765459] 2.016995
261. 71138 1.2 1.7374| 6.980427| 0.287534 |0.9564272]2.7040537]-3.7514335(23.22888640.351091841.37708 2018156
27713799 1.3 1.8414| 6.939723| 0287151 |0.9564272]2.70502394-3.7514032423 232795]0.351303691 37748083 2.01901
292 9857 1.4 1.945] 6.902705]| 0.2B6867 |0.9564272]12.7050463]-3.7513809(23.23568200.351460041.37777367 2019642
299 8321 1.5 159045] 7.003055] 0.204985 |0.956427212.70439809-3.7520201123.152138]0.346930041.36932304 200143
324.0377 1.6 2.15114| 6.837569] 0.286523 |0.9564272]2.7050734]-3.7513538(23.23918240.351649671.37812887 2.020408
339.5019 1.7 22538 6.808506] 0.286426 (0.9564272]2.70508104-3.75134623123.24016230.351702641.37822831 2020622
340.7963 1.8 232214| 6.848288) 0.20057|0.9564272]12.7047528%-3.7516743]23.19780990.349408041.37393654 201137
370.3294 1.9 245845 6.755882] 0.286336 |0.9564272]12.7050881]-3.7513300423.24108340.3517525]1.37832184 2.020824
385.7018 2 25605 6.731853) 0.286326 |0.9564272]2. 7050888]-3.7513383]23.24117690.351757611.37833124 2020844
399 8253 2.1 265426| 6.722926) 0.287212|0.956427212.7050191]-3.7514081423.232168]0.351269741.37741724 2018873
4010523 22| 26624049| 6.859584 02973 (0.9564272]2.7042099(-3.7522173323.12796930.345619041 366887694 1.996186
416.3807 23| 27641635 6.831965] 0.206918|0.9564272]2.70424104-3.7521861723.131967]0.345836141.36729029 1997052
431.6905 24| 28657983 6.80583] 0.206576 |0.9564272]2.7042689]-3.7521563123.13554440.346030341.36765053 1957828
446 9836 25 2967322] 6.781027] 0.206269 |0.9564272]2.7042930]-3.7521333(23.13875740.346204741.36797421 1998525
462 2615 26| 30687457 6.757429) 0.205991 [0.9564272]2. 7043164 ]-3.7521107423.14165490.346362041.36826614 1959154
4775259 27 31700789 6.734924] 0.29574|0.9564272]2. 70433684 -3.7520903423.14427640.346504 34136853041 1959723
492 7779 28 32T33| 6. 713415 0.295511 |0.956427212. 7043554 1-3.75207T18123.14665740.346633541.36877034 2.00024
S0B.0186 29| 3.3725065] 6.692818] 0.205303 |0.9564272]12.70437224-3.7520549423.14882510.346751211.36898897 2.000711
523.2491 3] 3.4736148| 6.673059) 0.295113|0.956427212 T0438769-3.7520395423.150806(00.346858691.36918867 2001141
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DEZERE—IFEEENILITELoMNYRRD S,
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BDEZENILITEDLHITH, ~1kPa/sD B LT/
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®3—ILFAY—FEZEEDOHVEONIZT 3,

B —IDFE:
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OEBEMIINFREERERNIZHAD. FHlIZEFZZ (T TILH AYUHAES
NTWhs, BEERXEBATIEXILEAYULFIRE (RRHY) SN TWSEFHH D
DT, MEDZFTLAMIIIHAFYIZIIHE ADLNT &,

(WELL IBEES(CTRAO—MERELVHEBIE,)

OXREBFE. FzvF FV—A(MHRR)ZAWNS, V—AORYFLNEZ AT
BEEMNTODT,.Y—RADEYHL., BRE. vk YA LEGEEDIEEIL
1EEBITKEET S &,

%@1’@0)/Iu_.\ —.E'IE

OEEDRIZIE, WELGRE EFERE) . EY(ZTE2HF) . REERE (NILAYE
E)DERNEFELLY,
OE=EYDEM. MYKWIZITFEFETHLE, RLTEEZLLGWLNE,
WWELL IBEBIZIL—UBEEERIKET HILE,
OEm. BEICEE  (EXIX+HLEBBHO T TERT 5L,
OEGFE(TILA—ILE) ORYIRWLWDIE. BRICHHEEET &, NTRERZEE,
OFTEDHEZR LS D EDHRIZIE, AFZYICENENNE
ORATHEH. BEXFELLTEEYDERFODIEEZNITHN TSN TIEET S
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(BRBIXAIRE MBI EZXE DL, )
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TEx4 A7 IFOERE

FYFLLHYT=LAK ROXBESERT HELLY,

“A First and Second-Order Matrix Theory
for the Design of Beam Transport Systems and
Charged Particle Spectrometers”

K.L. Brawn,
Advances in Particle Phyics, 1, pp71-134(1967)
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!ﬂUL'ngIJO) HH'IE_:IHH (ni‘ﬂiﬂé Hi&)

HETIIDO—BER L. E—LSA B> -IEBSICHITAEE(X, V)R EEAE
(Xg: X' Yo Yo )P EY TRELI-EZDREABRMICKI - TERETEEINS, Ho&EH—ARBYIC.

L X:R11X0+R12X0’+Rl3y0+R14y0,+R165+ijlekqjqk+h'O'

2. x’:R21x0+R22x0’+R23y0+R24y0’+R265+ijT2jkqjqk+h.o.

3! Y=R31 X R3Xy TR 33y R 3,y T R360t ijTsjkqjqk"'h-O-

41 Y'=R 41Xt R4oX0 TR 43Y0 1R 44Y g TR g0t ijT4kqjqk+h-0-

6: 5:R61X0+R62X0’+R63yo+R64yo’+R665+ijT6kqjqk+h-0-
P=X X, Y, Y, 0  Q=Xyp Xgs Yo Yo» 0 for 1=1,2,3,4,6)

EEMTSH, BARMIISOEAMTHS, EORZITIHATERIT E. RDLOHIZLHSL,

P = ZjRijqj + ijTijkquk + h.o.

X Ri; Ry, Rz Ry Ryg Xo
o Ro1 Ry Ry Ry Ry %
y = R;; Rz Ras Rg, Ry Yo + h.o.
¢ R41 R42 R43 R44 R46 ¢0
_5_ | Re1 Rex Rgs Res Rge JL g B

—_T.X'=dx/ds~0, y'=dylds~¢ &L7=,



X175 O — i Em (Gl A B%)

RIERFDEERZER T HDICERMIR
FERRZ (X, Y, S)ZHRAT %, s [dBEEN,
(FZp, ) DHRIDENEIC/BST-HIRLDEE
HCRNDOEETH D, U FDHRLIE(X, Y)
(X, FIDBENDERMELTRENDS,

HIDEEZEORAEZY=0D /KT
(x-plane)IE W, #iman k. CDR
F”Jﬁlh’DL\’C*ﬁ’F’C%étﬂiETé Magnetic midp|ane

FI . BN TFOHIEFOEHAER.
dp/dt =e (v X B)

ZLAEDEXRHIRERERTRIRYT D,
FIF D EEAZEp=x,X",y,y’,6 DHEABEIZGLE =Xy, %o\ Yo:Yo 0 PEAYTDRE.
P = ZjRiqu' + ijTijkqjCIk + h.o.

EEHAREXCHKATIHE, REARKEEITIER sORBBR, ©T, Dimlzg &
B TREADENMMD, FIZIE, —ROFHR,; (12 DNTOMSHER L,

le + kXZle—O(j—l,Z) sz:R j R K2Ris=h, R,=R’js
Ry"+ K2Ry =0(=3,4) R,;=R5 (k2 k? I[ZDWTIFRR—TITRY)
E13%. Chbld, BHADMEAARHR (s=0)=1. R(s=0)=0 ZE>THEM 5,

58
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BIN—C DM ARKZEREFHO T TRV TKO TLROEEITIIERDESEY LG5S,

" cos{k,s}  sinfkshk, | 0 0 Lcosi s iz
k,sinik,s}  cosik,s} 0 0 sin{k,s}h /k
M= | o 0o cosfksh  sinfkshk, | o
0 0 -k sin{k, s} cos{k,s} 0
o o o o 1

T BU, slEE—LSAUhLEEITR > BEREE . h=1/p [TFLEEDEERT .,
x71-.

K.2=(1-n)h 2,

k,?=nh?

THd. L nEHIBEER (MBHISHS) D/85A—4ERLTEY.
n = -1/(h;B,)[ B,/ Ko

THDo Ftz. MERRTEISTIICHIF, ELEM, (B1,217E51,25])  EHEM,
(363,417L5E3,45) 5. ZNENDITHIH L1 E%>TULVS, (Liouville 's Theorem)
59




= —LTA D ERIESTH

E—LZAUIE. ENENICER OIS MEL BB DIFRRNGOALZV AT L
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X, =M, X, X
Xo=My Xy =M, M X, ‘
X, =My X, =M, M, M, X, X=| ¥
)
Xn:Man-l :Mn””M3M2M1XO _é‘i_
— iR HEAE—LTAV DB RN AT TORERZHOHT 1 ROEHEXITHIE.
a, b, n T _ i,
a, b,
I\/Ix = Cx dx 772 |\/|y -
Cy dy
O 0 1 — -

EETH, COTOERETHIIZOVWT/KER(RMRE) ESEmIZHEELTELV -,
FEL.BIR—SDOEEREIMSHMNBESIZ, 1 ROEETIIZIIROEELZEENH S,

det(M,) =1 det(M,) =1 = Liouville 's Theorem
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kXZ — qu , ky2 — _qu /
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- cosfk,L}  sin{k LYk, 0 0 0o
-kgsinf{k L} cos{k L} 0 0 0
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