MADX ile demet denklestirme ve
Yayinim Hesaplama Ornegi

ZAFER NERGIZ
Nigde Universitesi
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MADX

v"MADX UZANTILI BIR GIRDI DOSYASI
HAZIRLANIR

v'PROGRAMIN CALISTIRILMASI

madx <girdi.madx> cikti.out (Linux)
madx.exe <girdi.madx> cikti.out (Windows) veya

BN C\Windows\system32icmd.exe

-2P13 14:88 <DIR>
-2P13 17:34 <DIR>
<DIR>

madringend
1.182,45%3 madx_manua
u 1,182 .453 bayt
n 188.122,.533,.888 hayt hog

sUsersszafersDesktopsmadk_ringcd madringend

NUsersszafersDesktopimadk_ringsmadringendXnadxp.exe




MADX’te Kullanilan Birimler

Table 1: Physical Units

Length m (metres)

Angle rad (radians)
Quadrpole coefficient m**(-2)

Multipole coefficient, 2n poles | m**#(-n)

Electric voltage MV (Megavolts)
Electric field strength MV/m

Frequency MHz (Megahertz)
Phase angles 2p1

Particle energy GeV

Particle mass GeV/c##2

Particle momentum GeVic

Beam current A (Amperes)

Particle charge e (elementary charges)
Impedances MOhm (Megohms)
Emittances p1m mrad

RF power MW (Megawatts)
Higher mode loss factor V/pc Table 1: Physical Units
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Basit Bir Kac Ornek Yapalim

TITLE, 'BASLANGIC';
BEAM, PARTICLE=ELECTRON, ENERGY=3.0;

D: DRIFT, L=1.0;
QF: QUADRUPOLE, L=0.5, K1:=0.2;

QD: QUADRUPOLE, L=0.5, K1:=-0.2;

FODO: LINE=(QF, 5*(D), QD, qd, 5*(D), QF);
USE, PERIOD=FODO;

TWISS, SAVE;
MATCH, SEQUENCE=FODO;

PLOT, HAXIS=S,VAXIS=BETX, BETY, COLOUR=100;

stop;
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Yukaridaki dosyayl notepad gibi herhangi bir tekst editorde hazirlayalim adini
baslangicl.madx koyup komut isteminde asagidaki gibi calistiralim

1 ]
L]
5 BASLANGIC MAD-X 2.12 15/02/12 21.49.33
& B,
= 8
S 16
14.
PLOT,. HAXIS=5.UAXIS=BETX. BETY. COLOUR=188;
12, 4
++++++ info: Fero value of SIGT replaced hy
++++++ info: Zero value of SIGE replaced by 10. 1
GHPLOT-¥11 1.5%8 initialized 8
plot number = 1 6. -
o
4

Momentum offset = 0.00 %

stops

+++++++ A A AR AR AR AR AR AR AR

+ MAD-® 2.12 finizhed normally +

+++++++ A A AR AR AR AR AR AR AR

C:“Documents and SettingsuserpchDesktopikizsokulu_madx>*madx <baslangic.txt

0.0 1. 2. 3 4 5 6 7. 8& 9. 10. IL

12.

s (m)



Simdi dosyada asagidaki gibi degisiklik yapip, dosyaya baslangic2.madx
diyelim. Burada baslangic degerleri bilinen bir orgu icin sondaki beta

degerleri hesaplaniyor. 0 - -
- 26. BASLANGIIC ' . i : MA'D—XZ'.]Z {5/02/!221.:47.20
i 2] B B

g 22. A
TITLE, 'BASLANGIC'; = o
BEAM, PARTICLE=ELECTRON, ENERGY=3.0; 16 ]
e
D: DRIFT, L=1.0; 12-:
QF: QUADRUPOLE, L=0.5, K1:=0.2; 6.

00 1. 2 3 4 5 6 7. & 9. 10 II. I2
Momentum offset = 0.00 %

QD: QUADRUPOLE, L=0.5, K1:=-0.2;

s (m)
FODO: LINE=(QF, 5*(D), QD, qd, 5*(D), QF);
Baslangic degerleri 15ve 5 m
USE, PERIOD=FODO;
TWISS, SAVE, BETX=15.0, BETY=5.0;
PLOT, HAXIS=S, VAXIS=BETX, BETY, COLOUR=100;

stop;
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DENKLESTIRME (MATCHING)

// son beta fonksiyonlarini HUCRENIN BITIMINDI MATCH EDELIM
MATCH, SEQUENCE=FODO, betx=16, bety=5; // baslangic degerleri

CONSTRAINT, SEQUENCE=FODO,range=#E, betx=32, bety 10m

VARY, NAME=QF->K1,;

VARY, NAME=QD->K1,;

LMDIF, CALLS=500, TOLERANCE=1E-20;
ENDMATCH,;

s+ Komut Istemi (2)
1.82236373E-27

Final Penalty Function = 1.22431212e-827

Final Value Lower Limit

1.21494427E-A1 —1 .AHAHAHAAE +28
-1 .58847975E-81 -1 .8HEHEHEAE +28

END MATCH SUMMARY
He ==>

PLOT,. HARIS=3.UARIS=BETX. BETY;

++++++ info: Fero value of SIGT replaced by 1.
++++++ info: Zero value of SIGE replaced by 1-1800.

GEPLOT-¥11 1.58 initialized

ﬁ{ml,ﬁ

30.0 B‘ B

27.5
25.0
22.5
20.0
17.5 4
15.0 {
12.5 )
10.0 T—

1.98HARARAE+2A
1.88H08HEEAEE+20H




UYGULAMA YAPALIM

k_emit_k_ring.seq dizisinin optik fonksiyonlarini gizdirelim
Survey komutu ile tam bir halka olustugunu goérelim

Olusacak halkanin emittans degeirini hesaplayin

Asagidaki gibi opticjob.madx dosyasi hazirlayalim

call, file="k_emit_k_ring.seq";
beam, particle = electron, energy = 3;
use, sequence = halka2;

select, flag=twiss, clear;
select, flag=twiss, column= name, s, betx, alfx, bety, alfy, dx, dpx, dy, dpy, mux, muy;
twiss, sequence=halka2, file=twiss.dat;

plot, file=maincell, colour=100, haxis=s, vaxisl=betx,bety, vaxis2=Dx, interpolate, range=#s/dl1[2], title=TPS;

stop;
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R A

MAD-X 3.04.46 11/09/13 16.04.38

— 2750 0.250 —
B , g
= 24.75 1 L0225 X
£ 2200 L 0.200
Y 1
19.25 | L 0.175
16.50 1 L 0.150
13.75 1 L 0.125
11.00 1 L 0.100
825 1 L 0.075
5.50 1 L 0.050
2.75 1 L 0.025
0.0 0.0
0.0 100.

Optik fonksiyonlar
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Hizlandiricinin seklini gérmek icin SURVEY komutu kullanihr

Sequence=halka2 ve USE PERIODE=halka2 yaptiktan
sonra

SURVEY, file=survey.out;

WRITE, table=survey;

plot, file="surveyl" ,table=survey, haxis=z,vaxis=x;
Grafigin tam bir ring olmasi gerekli



@ number (1of 2) |Fit Page Width| v | ¢! Start Presentation Leave Fullscreen

0.0 CANDLE MAD-X 5.00.11 01/02/12 15.44.14
=5 1 x

goo \ i o
50, 30, 0. 10, 30. 50.
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Emittansin Hesaplanmasi

Sisteme RFCAVITY parametrelerinin girilmesi gerekli
RFC: RFCAVITY, L=0.0001, VOLT=3.6, LAG=0.480,HARMON=448;

RFCAVITY halka Gzerine yerlestirilmeli (Yeri tasarima gore belirlenip ).
Mesela:

YTAC: LINE=(Y1TAC,-Y1TAC, RFC);
Radiate komutu true olmali
BEAM,....., RADIATE=True, sequence=TAC;

EMIT,DELTAP=0.001 ; Eklendiginde emittans ve sontum ile ilgili
parametreler ekrana yansir.



Emittans hesaplayan dosya

Asagidaki dosyaya emitjob.madx adi verelim.

call, file="k_emit_k_ring.seq";

beam, particle = electron, energy = 3, RADIATE=True;
loption, RBARC=FALSE;

use, sequence = halka2;

select, flag=twiss, clear;

select, flag=twiss, column= name, s, betx, alfx, bety, alfy, dx, dpx, dy, dpy, mux, muy;
twiss, sequence=halka2, file=twiss.dat;

plot, file=maincell, colour=100, haxis=s, vaxisl=betx,bety, vaxis2=Dx, interpolate,
range=#s/dI1[2], title=TPS;

EMIT,DELTAP=0.000 ;
stop;
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PTC (Polymorphic Tracking Code)

beam, particle = electron, energy = 3;
show,beam;

0.0025

option,-echo; ooz |

DODD DD
@ L N —

call file="k_emit_k_ring.seq"; ogots |-
0.001 -

option,echo;

use,period=halka2; § ol (} ]
ptc_create_universe; 00005 1
ptc_create_layout,model=2,method=6,nst=10,exact; :U::

ptc_start, x= 4e-3, px=0, y= 0, py=0; Ry BT TR T—rr—ar

® (m)

ptc_start, x= 8e-3, px=0, y= 0, py=0;

ptc_start, x= 12e-3, px=0, y= 0, py=0;

ptc_start, x= 16e-3, px=0, y= 0, py=0;

ptc_start, x= 20e-3, px=0, y= 0, py=0;

ptc_start, x= 24e-3, px=0, y= 0, py=0;
ptc_track,icase=4,closed_orbit,dump, turns=1000 ,ffile=1, norm_no=4

plot, file="fv9_1 START",table=track,haxis=x,vaxis=px, particle=1,2,3,4,5,6, colour=1000, multiple, symbol=3;
plot, file="fv9_1 START"table=track,haxis=y,vaxis=py, particle=1,2,3,4,5,6, colour=1000, multiple, symbol=3;

ptc_track_end;

ptc_end; )
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Odev

SESAME’nin yarim temel
hicresi elemanlari yandaki
tabloda verilmistir. Halka 8
hucreden
olusmaktadir.gibidir.

Bu temel 6rguniin Twiss
Parametrelerini cizdiriniz.

SURVEY ile halka odugunu
gosteriniz

Emittansi hesaplayiniz.
Tracking yapiniz

Nam Element Length{m) pim) ]:{(I]'.I.'E}I m (m™}
1 Dl 1.505

2 S1 0.14 1941

3 D2 0.153

4 Q1 0285 2038

3 D3 0.253

4] 52 0.14 120104
7 D4 0.205

& BM 234 595651 |-36358

a D5 0.205

10 53 0.14 12,594
11 D& 0.255

12 Q2 0.285 2020928

13 D7 0.155

14 54 0.14 £0474

15 D& 1.596




KAYNAKLAR

MADX Manual
CANDLE Design Report
SESAME, yellow book

TPS dizayn raporu
V. Zieman, MADX sunumu, UPSALA Universitesi
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