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s ‘.f»'? stabilize with a kick of

“;, +« 1.5 gauss for ~100 ns t LZ_—_ 7Ld: %) o
MOMENTUM= 0.299792458 GEV;
’ 4~ 4 bends/ ring (arbitrary)

LINE RING = (QDUM 4*B)

MSOL = (PEXT ZV 26*RING PINJ)
. extraction in 26 turns
4
MULT B = (L = PI/2 ANGLE = PI/2 K1 = -0.001 K3 = -0.5)
2V = ( ) P = I m T \
extraction kicker

4

QUAD QDUM= ()

: : extraction field component
weak vertical focusing

4
MARK PEXT =(BETAX = 1 BETAY
EMIY = 1E-6 DP
PINJ =()

39.6 EMIX = 1E-6
0.01 SIGZ = 1E-3 )



g-2 decay solenoid (3)

FFS USE=MSOL: Matched. ( 0.000 ) DP = 0.01000 DPO =
! Of fMomentumWeight = 1.000
CELL; $$$ f AX HHBHAHH  #  -4.43E-13 $$$
$SS f NX #H##H#H###  #  25.991724 $S$S
$SS f BY HH##H###H  # 39.625490 S$S$S
CALC; $$S f LENG ####### # 163.36281
draw bx by & ex ey & dx dy g¥*;
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0.00000 ExponentOfResidual = 2.0

2

f BX ##A#H###H  # 1.000500
f AY #######  # T.966E-15
f NY #AHHAHH  # .656057

v/ —KiL = 0.0396
26 X 4 X, /2m = 0.655)

L
—— =39.6 m
K4

/2
p=1m



g-2 decay solenoid (4)
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HHBZDHE. IRBIFFERBEL. E—LAlXWINEARDNCHES,
- CORDBUIRBICREIEZET 27200 kick 213 :

6
KsL

Apy 2 Aye /By = — — 2.8 mrad

THBN. ERICIHFIBNAZ BB ENENDFEDDTI DELD B

SUMETHED b,
. D HUIRBE TOE [
2
N, = T2 g9
4 X by
MOMENTUM= 0.299792458 GEV;
LINE RING = (QDUM 4*B)
MSOL = (PEXT 26 *RING PINJ)

MULT B =(L = PI/2 ANGLE = PI/2 K1 = -0.001 K3 = -0.5)

°
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g-2 decay solenoid (5)

FFS USE=MSOL;
INS TRPT;

Element[“SK0”,"”ZV"] = 0.0021; Kick by the vertical kicker
CALC;

draw bx by & ex ey & dx dy g¥*;
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TrackingH 5

1rml

T2 3K 8 %

TNZNOEDDREIS. WMHRIE

JrgFS

scale = le-6;
dg = {dx, dpx, dy, dpy, dz, dp} = BOREBEZFLE. B0 F%
{1, 1/bx, 1, 1/by, 1, 0.1l}*scale; trackingd %,
g = IdentityMatrix[6]*dqg;
q = MapThread[Join, {qgq, -9}];
AppendTo[q, Table[l, {12}]]; EZTVNBHE S D DflagD TN
gt={1, qg}:;
\ tracking FIRIZFT
gtl = TrackParticles[qgt, "$$$"17]; HOD E— L
In[10]:= StandardForm[$SFORM="S6.3";PageWidth=80;Print[qgtl]]
{134,
x {{-.172,-.172,-.172,-.172,-.172,-.172,-.172,-.172,-.172,-.172,-.172,-.172} ,{
228 .002,.002,.002,.002,.002,.002,.002,.002,.002,.002,.002,.002},
y {.611,.611,.611,.611,.611,.611,.611,.611,.611,.61,.611,.611},
PY  {.042,.042,.042,.042,.042,.042,.042,.042,.042,.042,.042,.042},
y {-.046,-.046,-.046,-.046,-.046,-.046,-.046,-.046,-.046,-.046,-.046,-.046},
dP {OIOIOIOIOI1E_7IOIOIOIOIOI_1E_7}I{1I1llllllllllllllllllll}}}

flag



dgt

m

Trackingh S R

-—\

II'I'II

+HAl& Az DBt 5128

= Subtract@@Partition[#,

(# / dg / 2)& /@ dqgt;

StandardForm[ SFORM="12.5";

Print/@m];

LIeN

1T 7Z 3K 8 % (2)

flagZr$% &9

6]&/@Drop[gtl[[2]], -11;

75

B N N N S S

.94768,
.33273,
.02772,
.16509,
.36341,
.00000,

.33696,
.95573,
.02451,
.49745,
.06722,
.00000,

-10.

.21062,
63169,
.80229,
.81383,
.00000,

19.

19016,

-4878.

100.
. 73441,
.81006,
13672,
.00000,

9397
862

-2302.

05222,
82762,

.00000,
.00000,
.00000,
.00000,
.00000,
.00000,

=22

44

=172

.81258}
.80874}
.29053}
.48634}
.90364}
.00000}




P P N G N S S

mi =
1.0000, .0000,
.0000, 1.0000,
~1.4E-5, 1.03E-4,
1.08E-8, -4.2E-8,
-1.2E-8, 4.96E-8,
.0000, .0000,

M~ = —JI'MJ

TrackingD 5 Bak 1751 2 3K 6 5 (3)

-SymplecticJ[6].Transpose[m].SymplecticJ[6];

mim = mi.m;

StandardForm[ SFORM="8.4";PageWidth=80;

Print[mim]];

-4.2E-8, -1.0E-4,
-1.1E-8, -1.4E-5,
. 9955, .0000,
.0000, . 9955,
3.80E-7, .0097, 1.
.0000, .0000,

.0000,
.0000,
.0000,
.0000,
0000,
.0000,

-5.0E-8},
-1.2E-8},
-.0097},
3.80E-7},
.0000},
1.0000}}

DIREDH Do



TrackingD 5 Brax 1751 %2 3K 8 % (4)
Matrix D Symplectic{t
M = —J'MJ
(0 1 0 \
—1 0

0 0 1
\ -1 0
L35, 4. BT MISEWITIIM = M 4+ AM 23 symplectic &£
MM =1
Zie7z 9 KT L7z,
fi#
1 _
AM = ~(M — MMM)

E9iuUd
MM =1+ O(AM?)



TrackingD 5 BraX 1751 Z2 3K 8D % (5)

Symplectize[m0O ]:=Module[ {m=m0,d=1,mi,dm},
While[d > le-11,
Print[d];
mi = -SymplecticJ[6].Transpose[m].SymplecticJ[6];
dm = (IdentityMatrix[6] - mi.m)/2;
m + m.dm;
Max[Abs[dm]]]

0. 8
il

mj;

ms = Symplectize[m];
1.00000
.00483
1.646554E-5
1.91676E-10



TrackingD © BraX 175! Z2 3K 8D % (6)

NOCOD; NOEMIT;
{mcalc, dcod} = {OneTurnTransferMatrix, OrbitAtExit}/.
Emittance[OneTurnInformation->True];
StandardForm[ SFORM="8.4";PageWidth=80;
Print[ms];
Print[mcalc]];

tracking C3K & 7 H D & symplectic{t U e Erix 175!

{{ .9476, .3374, -10.213, -4889.1, .0000, -22.861},
{ -.3327, .9557,  .2111, 101.057, .0000, .8097},
{ -.0276, -.0253, 19.6764, 9419.15, .0000, 44.3838},
{ -.1651, .4974, 1.8064, 864.776, .0000, 4.4949}%,
{ -.3634, .0674, -4.8248, -2307.3, 1.0000, -172.92},
{ .0000, .0000, .0000, .0000, .0000, 1.0000}}

N
'BE®D, Brix{TA

{{ .9477, .3370, -10.190, -4878.0, .0000, -22.812},
{ -.3327, .9557, .2106, 100.827, .0000, .8087},
{ -.0277, -.0245, 19.6317, 9397.73, .0000, 44.2905}%,
{ -.1651, .4975, 1.8023, 862.810, .0000, 4.4863},
{ -.3634, .0672, -4.8138, -2302.1, 1.0000, -172.90},
{ 0000, _ .0000, _ .0000, _ .0000, _ .0000, 1.0000}}




—---\
FraX 1T D FE AIA A
DRIFT TAl =(L =1.1989899491919722 ) LA2 =(L =.5307787836489001 )
LA3 =(L =1.199614663448154 ) LA4 =(L =1.1992530564304686 )
LAS5 =(L =1.1996698605159062 )
QUAD oD1 =(L =.1 Kl =-.6855129932636873
ROTATE =-26.071155466767113 DEG )
QF1 =(L =.1 K1l =1.7783270083938978
ROTATE =-24.951957138444634 DEG )
QD2 =(L =.1 K1 =2.5734308018419565
ROTATE =-19.61878594885069 DEG )
QF2 =(L =.1 K1 =.5354722641625793
ROTATE =-10.554366314732697 DEG )
0oD3 =(L =.1 K1 =.8309872390317408
ROTATE =2.996388808018993 DEG )
QF3 =(L =.1 K1l =-2.322692502281334
ROTATE =1.0463008333488213 DEG )
MAP  MMAP =0 MAP Element
MARK PEXT =(BX =1 AY =2.7006815404571127 BY =1000 DP =.01
SIGZ =.001 EMITX =1e-06 EMITY =1e-06 )
PLIN =()

LINE MATCH = (PEXTQDl LAl QF1 LA2
QD2 LA3 QF2 LA4 QD3 LA5 QF3 PLIN )

USE MATCH;

ExternalMap[ "OPTICS" ,LINE[ "POSITION", "MMAP"],cod ]:=
{Table[0,{6}], ms};

Tracking T3R8 1 ¥rax 175
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Jrpes
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175 DHE A A A (2)

dr := FFS['"draw bx & by g*;"];

fit rl1 0 r2 0 r3 0 r4 0;
fit ax 0 ay 0 bx 3 by 3;

free g* g* rotate 1* ayi;

1* max 1.2;

D x-y couplingZzZOICT %

quad®K1, ROTATE, driftO RS, ADODAYZZHIC

go
Matched. ( 1.0608E-11) DP = 0.01000 DPO = 0.00000 ExponentOfResidual = 2.0
Of fMomentumWeight = 1.000
$SS f AX 0 1 -4.56E-10 $SS f BX 3 1 3.000000
$SS f NX #HH##AAAH  # .699660 SSS f AY 0 1 -3.064E-6
SS$S f BY 3 1 2.999997 $SS f NY #H##A#HH  # .810055
$SS f R1 0 1 -3.05E-10 $SS f R2 0 l 1.6676E-9
$SS f R3 0 1 5.925E-10 $SS f R4 0 1 -3.211E-9
$S$$ f LENG ####### # 5.928306
-t oot o ot T ]
dr; e o =
g s e =
=y y AN 3
= F ’ :
2E o - N
1;—"‘“"_-_j__f ) N // —§
R | |
350k E
3002—\ E
‘Q_A 250 \ E
E o00x- N =
S 150E =
o 100F- "'\\\ = __
50E- T 4
0 | R et S | .
0 1 3 4 5

-

1572 stabilize with a kick of

N%_, 4 1.5 gauss for ~100 ns




A S

3K 8 femactching sectionh™ 5 % [A = [Cdecay solenoidiC A5 T %,

LINE MINJ = (-MATCH -MSOL)

USE MINJ;

tfree: detect null pointer

Design orbit length = 169.29112429990434

dcod[[2]] = -dcod[[2]]; matching solenoidD A D OT, BEZRHIZA S
dcod[[4]] = -dcod[[4]];

ExternalMap[ "OPTICS" ,LINE[ "POSITION", "MMAP"],cod ]:=
{cod + dcod, IdentityMatrix[6]};

calc

In[30]:= disp r $S$$

AX BX NX EX EPX Element R1 R2 R3 R4
AY BY NY EY EPY DetR #
-2.E-10 1.00000 26.6996 2.58E-8 -6.3E-9 $S$$ -4.E-6 -4.E-5 7.E-10 1.9E-9

-2.6824 992.751 .80970 .00484 1.89E-7 2.E-14 148

AX, BX, R1-R4 [dmatchU T W\ 5,
AY, BY, dispersionidmatch TE 2 W\H, EDEE X THAB CTZ SM Ztracking THRN B,



160

HédTmrm.

(2)

QDUM .26
QDUM .25
QDUM .24
QDUM.23
QDUM .22
QDUM 21
QDUM .20
QDUM.19
QDUM.18
QDUM .17
QDUM.16
QDUM.15
QDUM.14
QDUM.13
QDUM.12
QDUM.11
QDUM.10
QDUM 9
QDUM .8
QDUM.7
QDUM 6
QDUM.5
QDUM 4
QDUM.3
QDUM .2
QDUM.1

1

MAP Element



ExternalMap[ "TRACK" ,LINE

["POSITION", "MMAP"], ,x ]:=Append[Take[x, 6]
dcod, x[[-1]111;
Element["SKO","ZV"]1=0.0021;
trackemi[np , emi , sige ]:=Module][

{{bX, bY} — TWiSS[{"BX", "BY"}’ ll/\/\/\ll], p,
siz},

p = GaussRandom[6, np];

siz = Join[ Sqgrt[emi * {bx, 1/bx, by, 1/

by}1, {0, sige}];
p *= siz;

AppendTo[p, Table[l, {np}]];

TrackParticles[{1l, p}, "$S$S$"1[[2]111;

part["X"]={1,2};

part["Y"]={3,4};

label["X"]1={"x (mm)","p dx ™ n (10" u-3"n)"};
label["Y"]={"y (mm)","p dy n (10" u-3"n)"};
colors={"purple", "green"};

AGT(3)

AL I Y5> X%ZZ Z Ttracking

+

plottrack[l ,plane ]:=Module[{p,9Y},
p=trackemi[1000,#,0]&/@1;

gy=MapThread[ListPlot[1000*Thread[#[ [part

[plane]]l],
PointColor->#2,

PointSize->0.3,
FrameLabel->label[plane],
GridLines->{Automatic,Automatic},
DisplayFunction->Identity,
AspectRatio->1]%&,

{p, Take[colors, Length[p]ll}1];

gx=plottrack[{le-13,1le-15},"X"];
gy=plottrack[{le-13,1le-15},"Y"];

Show[ {
Graphics[ Rectangle[{-0.1, 0},
gx] 1,
Graphics[ Rectangle[{ 0.5, 0},
gyl 1}1:

{0.5, 0.7},

{1.1, 0.7},

Update[ ];



Py (107)

W A G (4)

ARITIwH VX% 2 X Ttracking
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W A G (5)
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- K1 =-0.001 m™, K3 =-0.3m™3, By,inj = 4000 m



