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! ATF-DR : FOBDO+WIGGLER
MOMENTUM= 1.542282 GEV;
OFF ECHO CTIME;ON COD RFSW RADCOD;
me=.511e-3; energy=1.542282; gamma=energy/me;
DRIFT LB =(L=.3)
L =(L=.14) LF =L=.1) LDF =(L=.1)
BEND BH =(L=1 ANGLE =.1745329252 K1 =-1.215541827)
ZY  =(L=.06 ANGLE =0ROTATE =90 DEG)
ZX =(L=.06 ANGLE=0)
QUAD QF2 =(L=.09 K1=.8412360142009)
QF3 =(L =.06 K1=.0143664997472)
SEXT SF =(L=.06K2=45.0881236862)
SD  =(L =.06 K2 =-74.9932329008 )
SBH = ()

LINE
BHC =(SBH BH SBH)
MARK [P  =(ALPHAX =.0185967062 BETAX =6.1520462282
ALPHAY =-8.30876337E-3 BETAY = 1.3210958227
EX =.1341066129 EPX =-2.795867E-4
EMIX =9*1.00E-4/gamma EMIY =9*1.00E-4/gamma DP =0.005)
CAVI CAV =(VOLT=770000 FREQ = 714000000 )
I --- BPM definition -----
LINE BPMCELL1=(LBPM1 M LBPM2)
BPMCELL2=(LBPM3 M LBPM4)
MONI M =();
DRIFT LBPM1 =(L =.057) LBPM2=(L=0.1-0.057)
LBPM3 =(L =0.1-.052) LBPM4=( L=0.052)
LINE FOBDO =(IP
QF2 BPMCELL1 SF LB SD BPMCELL2 BHC LDF LQF3 LDF ZY L ZX LF QF2)
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0000000000000 0 'CONVERGENCE!
0000000000 1x100000000000
00000000000000000000000
0O1x 1080000000000 00000
'CONVERGENCE' 0 0 000000000000
oooooog

CELL CAL NX NY

OOO0O0OO0COODOCELL 00000000000
00000000000000000000000
DO000NXVy) NY(vy) 00000000000
0ooooon

FFS USE=FOBDO;
CONVERGENCE=1E-20;
CELL CAL NX NY
NX 140/360 NY 0.14413
FREE Q* GO
end
STOP
Jooooooooooooooog
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Matched. ( 1.9417E-22) DP = 0.00500 DPO0 =0.00000 ExponentOfResidual = 2.0

OffMomentumWeight = 1.000

$$$ fAX ##HH#H # 018594 $$$
$$3$ fNX .38889 1 .388889 $$$
$$$ fBY #i##H #  1.321096 $$$
$$$ T LENG ####### # 2.420000

fBX ####H# # 6.152046
fAY #H###### # -.008308
fNY .14413 1

.144130
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In[23]:= emit

Closed orbit:
X  px/p0 y  py/p0 z dp/p0
Entrance : .000000 .000000 .000000 .000000 .000000 .000000
Exit: .000000 .000000 .000000 .000000 .000000 .000000

Extended Twiss Parameters:

AX: .018594 BX: 6.152046 ZX:-5.5E-17 EX: .134107
PSIX: 1.20E-18 ZPX: 2.24E-17 EPX: -2.80E-4
R1: .000000 R2: .000000 AY: -.008308 BY: 1.321096 ZY: .000000 EY: .000000
R3: .000000 R4: .000000 PSIY: .000000 ZPY: .000000 EPY: .000000
AZ: .000000 BZ: 1.000000
PSI1Z: .000000

Units: B(X,Y,Z), E(X,Y), R2: m | PSI(X,Y,Z): radian | ZP(X,Y), R3: 1/m

Design momentum PO = 1.5422820 GeV Revolution freq. f0 = 123881174 Hz
Energy loss per turn U0 = .0024266 MV Effective voltage Vc = .0000000 MV
Equilibrium position dz = .0000000 mm Momentum compact. alpha = .0030022
Orbit dilation ~ dl = .0000000 mm Effective harmonic # h = .0000000

Bucket height  dV/P0 = .0000000

Imag.tune: 0.0000000 0.0000000 0.0000000
Real tune: 0.3888889 0.1441300 0.0000000

Damping per one revolution:

X :-1.237115E-06 Y :-7.866765E-07 Z:-1.122912E-06
Damping time (sec):

X 6.525060E-03 Y : 1.026121E-02 Z: 7.188675E-03
Tune shift due to radiation:

X': 9.038114E-10 Y :-5.414989E-10 Z: 6.514868E-10
Damping partition number:

X: 15726 Y : 1.0000 Z: 14274

Emittance X =1.17879E-9 m Emittance Y = .00000000 m
Emittance Z = .00000000 m Energy spread = 6.53306E-4
Bunch Length = .00000000 mm Beam tilt = .00000000 rad
Beam size xi = 12218009 mm Beam size eta = .00000000 mm
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FFS USE=WIG,;
CONVERGENCE=1E-20;
CELL CAL NX NY
NX 0.210 1 NY 0.1301
FREE Q* GO;end
STOP
gobooboooboobobooonbooo
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gooboooboobooobuoobooboo
RINGIODOOOODOODOOODOOoDOoOobDOooo
o0o0oooO0obooOooOoooboooOoon (FoBDO)
gobooboooboooboboboboooboobo

LINE WIGGLER = (LWS BWN21 LW

gobooboooboooboboboboooboobo
goooboboobobooboobob oobo
go0oOnbO00b0O0o0bOob0bOoboooboobo
gobobooooooboooobooboobo
gooboobooobobooboboobobobobo
goboboooooobooboobooboobo
oooooobOoooTwissOOODOODOOOO
gobobooooooboooobooboobo
gobooooboooboobobooboooboon

BWS LW BWN LW BWS LW BWN LW BWS LW BWN LW
BWS LW BWN LW BWS LW BWN22 LWS );

LINE
RING1=(IP
6*FOBDO

QF2 BPMCELL1 SF LB SD BPMCELL2 BHC LDF LQF3 LDF ZY L ZX LF Q1 BPMCELL1
SF L Q2 LDF SD BPMCELL2 BHC LDF LQ3 LDF ZY LZY8 ZX LZX8 BPM1 Q4 LQ4

SF LDF SD BPMCELL2 IDUM BHC
LQ5 ZY LDF ZX BPM1

Q5 LKX1 IEX KIX KIX LKX2 LZY LDF Q6 LQ6 LZX BPM2 LM20

Q7 LQ7 LDF LSEP
IC
LSEP LDF LQ8 Q8 BPM3 LM21 LZX L LZY

LQ8N Q9 LDF LZY LK Kl KIT' [IN LK Q10 BPM9 1B

ZX LQ10 ZY BPM4 Q11 LQ11l
WIGGLER LWGL1

ZX LZX11

Q12 BPM5

LDF ZY LDF3 LDF2 WIGGLER LDF2 LZY LBW1
Q13 BPM5 LBW LDF2 WIGGLER LWGL3 ZX LZX12 QWF2

W )

gooobooobooboobooboobooooboobooboobo

O00RINGIODODOODOOODOODOODO
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OO00ooDOoOoOooooogooTwissOOOOOO
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00000000 OoDoooognD TwissOOOOOO
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I===(arc cell)-->(INJ/EXT insertion)-->(wiggler cell)
FFS USE=RING1;

INS;CONVERGENCE=1E-20;
FITIWAX@BX @AY @BY @

FITICEXOEPXO

FIT Q3 EXM 0.14

FIT Q4 EXM 0.20

FIT IP *** BXM 15 BYM 15

FREE Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12
Q13

FIX Q6 Q7 Q8 Q9

Q* MAX 1.97

Q* MIN -1.9

Q2 MAX 0.6

Q3 MAX 0.6

Q12 MAX 0.50

Q13 MIN -0.50

GO;lend

T Q* LQ*

STOP
ooooooooooooooogoooooooo

0000000000000000 000000
000000000O000ICO000000nR O
0000000000000 00000000
0

0 FIT Q3 EXM 0.14

O FIT Q4 EXM 0.20

000000 Q3,Q4000 0000000 Nn,00
0000000 044m,020mO0 000OO0COO
0000Q3, Q4000000000 Q30000
LQ30 00000000000 0000N0O0nodO
00000000000000000000000
00000000000000000000000
00

00000000QLQ2.0 000000
00000FIX Q6Q7 Q8 Q9
00000000000 Q6Q7Q8QI0 0000
00000000000000000000000
00000000000000000000000
O0000000O0OO0O0O0ATFOOOODOOOOO
00000000000000000000000
00000000000000000000000
0o0o0oo00oO
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0000000000 QL Q2 Q3, Q4 Q5 Q10
Q11,Q12000 Q130000000
0000000000000 0000000000
0o0o0ooo0ooon

0000 Q* MAX 1.97
000000QOOIDND0O0ONDND0ONONONODO
kDOODOOOO 1.9700000000000000
00000000000000000000000

LINE RING2=( IW

goooboooboooogon

goboboooboobooobobooboobo
gobooboooboooboboboboooboobo
oboooooboobob0oO0oOoboOoRING2OOOO
toboobooboboobooobooobooo
gobooooboooboobooboobobo
RINGIOOODOODODOODOOooDooobooo
gobooboobooobgn

QWF2 BPM5 LDF Z2Y LDF3 LDF2 WIGGLER LDF2 LDF3

Q15 BPM5 ZY LQ15 BPM10
Q16 LQ16 ZX LZX13 BPM10
Q17 LQ17 ZY LZY15 BPM10
Q18 LQ18 ZX LZX14

Q19 LDF ZY LQ19 BPMCELL2
BHC LDF ZY LDF ZX LF

Q20 BPMCELL1 SF LF Q21 LDF SD BPMCELL2 BHC LDF LQ22 LDF ZY L ZX LF
Q23 BPMCELL1 SF L ZY LDF SD BPMCELL2 BHC LDF LQF3 LDF LA L ZX LF QF2

IS
6*FOBDO IP)

ggoobboboooooboboooobbbboooobbboooon

1===== < wiggler cell -- insertion -- FOBO cell >======
FFS USE=RING2;
INS;CONVERGENCE=1E-20
FITIPAX@BX @AY @BY @ EX@EPX @
FREE Q15 Q16 Q17 Q19 Q20 Q22
Q* MAX 1.97 ;Q* MIN -1.90
Q22 MAX 0.6
GO;END
STOP
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gobooooobDoobooKIgoo KIXgooo
OORINGIDOODOODODOOODOODOODO
goboboooboooboobooboooboobo
gooooon

0 00O FREE LSEP

00O 0OLSEP MIN 1.4,GO

Uo0O0O0SADD LSEpPO OO ODOODOOODO
gobobooobooobooboboooboobo
goboboooboooboobooboooboobo
OO0 RFOODDODODODOODDOODOODDOO
ATFOODO00O0D0DOO0O0DOO0O0DO 13856 m
gobobooobooobooboboooboobo
gooooooobogooo

OO DOFIT IP *** leng 100
gobooooobobooboobooobogirbo
goobooooo*»goooobgi10o0mOond
goboboooboooboobooboooboobo
gobobooobooobogon



3300000000 000000000000000000000 FFS

goeMToooDoooooooooobgooobo
Doooobbbbooooibooooooon go0o0ob0o0o0b0O00b00 1.08360E-9SmU g
Dooooobbboooibboooouoon oooooobD33E-6embdpoooooooog
gobooboooboooboboboboooboobo

googdo9rmsecJ000ODOOODOOODOO
gobobooooooboooobooboobo

In[102]:= emit

Closed orbit:

X  px/p0 y  py/p0 z dp/p0
Entrance : 3.243E-6 -1.20E-9 .000000 .000000 -2.03E-6 2.419E-5
Exit: 3.244E-6 -1.24E-9 .000000 .000000 -2.03E-6 2.419E-5

Extended Twiss Parameters:

AX: .018218 BX: 6.147780 ZX:-2.18E-7 EX: .134165
PSIX: 1.54E-19 ZPX: 3.479E-8 EPX: -2.75E-4
R1: .000000 R2: .000000 AY: -.008885 BY: 1.321191 ZY: .000000 EY: .000000
R3: .000000 R4: .000000 PSIY: .000000 ZPY: .000000 EPY: .000000
AZ:-.011114 BZ:5.996155
PSIZ: 2.27E-17

Units: B(X,Y,Z), E(X,Y), R2: m | PSI(X,Y,Z): radian | ZP(X,Y), R3: 1/m

Design momentum PO = 1.5422820 GeV Revolution freq. 0 = 2163633.4 Hz
Energy loss per turn U0 = .1476087 MV Effective voltage Vc = .7700000 MV
Equilibrium position dz = 12.890221 mm Momentum compact. alpha = .0019034
Orbit dilation ~ dl = .0000000 mm Effective harmonic # h = 330.00044

Bucket height dV/P0 = .0190516

Imag.tune: 0.0000000 0.0000000 0.0000000
Real tune: 0.3353093 -0.2375357 -0.0069990

Damping per one revolution:

X :-6.439335E-05 Y :-4.785231E-05 Z:-7.915884E-05
Damping time (sec):

X 7.177535E-03 Y : 9.658584E-03 Z: 5.838710E-03
Tune shift due to radiation:

X :-2.463885E-07 Y : 1.225149E-08 Z: 6.991603E-08
Damping partition number:

X 1.3457 Y : 1.0000 Z: 1.6543

Emittance X =1.08360E-9 m Emittance Y = .00000000 m
Emittance Z = 2.62036E-6 m Energy spread = 6.61102E-4
Bunch Length =3.96386733 mm Beam tilt = .00000000 rad
Beam size xi = .12053573 mm Beam size eta = .00000000 mm
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oboooooboooobobooooobooog fit
oboooooboooooboobooooobooog nux=15.145;nuy=8.715;
gooobobobooooobooboooooooo nx nux 1 ny nuy 1
booooboOoRrRINGIODOOODODOOOOO free q1* qwf2 920 g21
obooobooooboobooboooobooog Q* MAX 1.97
oboooooboooooboobooooobooog Q* MIN -1.97
oooooOooATFOOOODOODOOOOODOO Q12 MINMAX 0.50
obooooooboooooooooobooog Q13 MINMAX 0.50
ooodboOoobooobOobooobooobooboooog Q21 MINMAX 0.6
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In[151]:= fit nx nux 3 ny nuy 3 ;fix g*;free s* go
Matched. (4.3796E-21) DP = 0.01000 DPO0 =0.00000 ExponentOfResidual = 2.0
OffMomentumWeight = 1.000
DP -.010000 .000000 .010000
Res. 3.550E-21 1.651E-27 8.292E-22
IP.1 AX .01859 1 -.087478 .018594 .015164
IP.1 BX 6.15205 1 5.099104 6.152046 7.814708
IP.1 AY -.00831 1 .102318 -.008308 -.110501
IP.1 BY 1.3211 1 1.852730 1.321096 .912287
IP.1 EX .13411 1 .155339 .134107 .121738
IP.1 EPX -2.8E-4 1 .002065 -2.795E-4 -.002089
Q16.1 BXM 20 1 14.267033 16.446788 20.868319
$$$  FAX #uH# # -.087478 .018594 .015164
$$%$ fBX ##HHH # 5.099104 6.152046 7.814708
$$$  fNX 15.145 2 15.145000 15.145000 15.145000
$33$ fAY ##t #.102318 -.008308 -.110501
$$$  fBY ##HH## # 1.852730 1.321096 .912287
$$$ fNY 8.715 2 8.715000 8.715000 8.715000
$$$  fLENG ##H##H#H # 138.55972
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In[15]:=disp ip bh

AX OBX 0O NX EX EPX Element Length Value
.01859 6.15205 .00000 .13411 -2.8E-4 J IPO .00000 0

A4A00000000000
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00o0oooooooooooo
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oooooo

OUT File_Name geo end
OO0D0O0OO00 FileNme OOOOO0OGOOAO
TopDrawer 0 0 000000 ODOOOOODOOOO
oooooooooooooon
000o0o0oOo0oooooooooooooogog
oo

OUT File_Name draw bx &by &ex g* end
000000000O0o00oO0o0o00 TopDrawer O O
00000000000 o00o0ooo0n bx,byO
hxOOOOOODOOOODODOoOOoOoOooooooo
0000qOO00ooo0oooooooooogg
odooooooooddeawOOOOOOOOOO
000 TwissOOD O O0OO0OO0OO0OO0OOO DX,
Dy OOoOoOoOoSsSIGX,siIcyoooono
0000000 0Dooooooooooon disp O
00do0o0oo0oooooooooooooogo
OipO00bhOO00OO0O0OO0OOOOODOODOOO
00do0o0oo0oooooooooooooogo
000000000 TwissOOOOoOooooooo
00o00o0oo0oooouooooooooog
O0O0OOdispg
oooooooooooog

s(m) AY OBY ONY EYEPY DetR#
.000000 -.00831 1.32110 .00000 .00 .00 .00 1

.01859 6.15205 .00000 .13411 -2.8E-4 QF2.1 .09000 .8412360 .0000000J -.00831 1.32110 .00000 .00 .00 .00 2
4.91997 5.69601 .00239 .12904 -.11167 LBPM1 .057 .057000 .090000 -1.2495 1.43153 .01056 .00 .00 .00 3

4.66773 5.14951 .00406 .12267 -.11167 M.1 .00000 O

147000 -1.35151.57979 .01659 .00 .00 .00 4

4.66773 5.14951 .00406 .12267 -.11167 LBPM2 .043 .043000 .147000 -1.3515 1.57979 .01659 .00 .00 .00 5
4.47745 4.75627 .00545 .11787 -.11167 SF .06000 29.555042 .190000 -1.4284 1.69932 .02077 .00 .00 .00 6
4.21194 4.23490 .00758 .11117 -.11167 LB .30000 .3000000 .250000 -1.5358 1.87718 .02611.00.00 .00 7
2.88437 2.10601 .02359 .07767 -.11167 SD .06000 -40.78000 .550000 -2.0725 2.95969 .04643 .00 .00 .00 8
2.61885 1.77582 .02853 .07097 -.11167 LBPM3 .048 .048000 .610000 -2.1799 3.21483 .04952 .00.00.00 9

2.40644 1.53460 .03316 .06561 -.11167 M.2 .00000 0

.658000 -2.2657 3.42823 .05182 .00 .00 .00 10

2.40644 1.53460 .03316 .06561 -.11167 LBPM4 .052 .052000 .658000 -2.2657 3.42823 .05182 .00 .00 .00 11
2.17633 1.29630 .03903 .05980 -.11167 SBH.1.000 .000000 .710000 -2.3588 3.66871 .05416 .00 .00 .00 12

2.17633 1.29630 .03903 .05980 -.11167 BH 1.00000 .1745329 .710000 -2.3588 3.66871 .05416

.00.00.00 13
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In[19]:=t

DRIFT LBPM1 =(L=.057) LBPM2 =(L=.043) LB

LBPM3 =(L =.048) LBPM4 =(L=.052) LDF
L  =(L=14) LF =(L=1)

=(L=3)
=(L=1)

BEND BH =(L=1 ANGLE =.1745329252 K1 =-1.215541827)
ZY =(L=.06 ANGLE =0 ROTATE =90 DEG )
ZX =(L=.06 ANGLE=0)

QUAD QF2 =(L=.09 K1 =.8412360142009 )
QF3  =(L=.06 K1=.0143664997472)

SEXT SF  =(L=.06 K2=29.5550422098012 )
SD  =(L=.06 K2=-40.7800012029019 )
SBH =(K2=0)
SQF3 =(K2=0)

MONI M =()

MARK IP  =(AX =.0185938266623

BX =6.1520462762287

AY =-.0083075025833 BY =1.3210958783651 EX =.1341066590521
EPX =-2.79543424566E-4 DP =.01 EMITX =2.98194493614E-7

EMITY =2.98194493614E-7 )
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In[17]:= show

I componentl component2 fun  goal-value np scale

FIT $$$ NX .388888889 5! *6.283185307

FIT $$$ NY 144130000 5! * 6.283185307

In[18]:= var

IVariable Keyword Now I Previous Saved Minimum  Maximum Couple Coefficient
SF K2 29.55504220980 ! 45.08812368 45.08812368 -1.00000E10 1.000000E10 <-- 1.00000000
SD K2 -40.7800012029 !-74.9932329 -74.9932329 -1.00000E10 1.000000E10 <-- 1.00000000
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1.'ATF Design and Study Report' KEK Internal 95-4
2. SAD home page
www-acc-theory.kek.jp/SAD/sad.html



