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HIZLANDIRICI FIZIGINDE BAZI
KAVRAMLAR

* PARCACIKLARI BIR A NOKTASINDAN B NOKTASINA TASIMA
SURECINE DEMET OPTIiGI DENIR.

* MAGNETLERDEN OLUSAN Dizi MANYETIK ORGU OLARAK
ISIMLENDIRILIR.
Focusing Elements

'7 F=¢qg(E+v xB)

Bend Element

* YUKLU PARCACIKLARIN HIZLANDIRILMASINDA TEMEL MANTIK
LORENTZ KUVVETINE DAYANIR.

* HIZLANMA ELEKTRIK ALAN DOGRULTUSUNDA GERGCEKLESIR.

* MANYETIK ALAN KULLANILARAK PARCACIGIN ENERIJISI
ARTIRILAMAZ SADECE DOGRULTUSU DEGISTIRILEBILIR




PARCACIK HIZLANDIRICILARI

DOGRUSAL HIZLANDIRICILAR VE DAIRESEL HIZLANDIRICILAR
OLARAK SINIFLANDIRILABILIRLER

Low Energy Antiproton Ring (LEAR) at CERN
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MAGNETLER

* DIPOL MAGNETLER

SABiT BiR MANYETiK ALAN SAG LAYARAK Dipole magnet
DEMETIN DOGRULTUSUNU DEGISTRMEKTE
KULLANILIRLAR

* QUADRUPOL MAGNETLER

PARCACIK DEMETININ ODAKLANMASINDA
KULLANILIRLAR. BIiR DUZLEMDE ODAKLAMA
YAPARKEN DIGER DUZLEMDE DAGITICIDIRLAR




n=1: Dipole  n=2: Quadrupole n=3: Sextupole n=4: Octupole
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PARCACIGIN HAREKET

DENKLEMININ COZUMU
u(s) =/C(S)u0 +S(s)u,

S N\

Kosinis Benzeri Cozim Sinls Benzeri Cozum
K>0: C(s) = cos(vVKs) k<0 C(s) = cosh(y/|K[s)
1 |
S(s) = ——sin(vVKs) S(s) = ———sinh(,/|K]s)
lletim matris formunda yazilabilir.
A (CO SOV ) e
u' C'(s) S'"(s)Nu, u,' M T

—
M




BOSLUKTA ILETIM
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BIR KUADRUPOLDE ILETIM

Odaklayici
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DIPOL MAGETTE ILETIM
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TWISS PARAMETRELERI VE
EMITTANS

- MAKINADA TEKBIR PARCACIGIN
HAREKETI HAKKINDA BiLGI ALMAK
MUMKUN DEGILDIR. vy tan2e) =

- DEMETIN FAZ UZAYINDA KAPLADIGI
ALAN BIR ELIPSTIR VE BU ELIPS 3
BAGIMSIZ 1 BAGIMLI 4 PARAMETRE ILE
TANIMLANIR

* o- demetin egimi ile iliskili

* (- Demetin sekli ve ebadi ile ilintili
* g-Demet ebad ile ilintili
* v- o ve B’ ye bagimli

£ =x° + 2000x'+ Bx"




BOSLUKTA DEMET ELIiPSI

S Quad. .. Drift. ..

Diverging... Converging... E




TWISS PARAMETRELERI ILE
[LETIM MATRISI
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DEMET ILETIMINDE
KULLANILAN KODLAR

* OPA

* MADX

* ELEGANT

- PARMELA

+ ASTRA

* BEAM OPTIC

BURADA MADX KODUNU INCELEYiP UYGULAMA YAPACAGIZ




MADX

MADX UZANTILI BIR GIRDI DOSYASI HAZIRLANIR
PROGRAMIN CALISTIRILMASI

BEX Ch\Windowshsystem32hemd.

26.082.2013 14:88 <DIR> madring53
23.981.20813 17:34 <DIR> madringb
38.84_2@13 13:55 <DIR> madringend
11.12.2812 18:21 1,182,453 madx_manual.pdf
1 Dosya 1,182,453 bavut
? Dizin 188.122_.533.888 bavt hog

C:xUsersszafersDesktop madk_ringrcd madringend

C:sUsersszafersDesktopimadk_ringsmadringendmadxp.exe <{filel_madx




Table 1: Physical Units

Length m (metres)
Angle rad (radians)
Quadrupole coefficient m**(-2)
Multipole coefficient, 2n poles | m**(-n)

Electric voltage MV (Megavolts)
Electric field strength MV/m
Frequency MHz (Megahertz)
Phase angles 2pt

Particle energy GeV

Particle mass GeV/c#*2
Particle momentum GeWV/e

Beam current A (Amperes)

Particle charge

e (elementary charges)

Impedances MOhm (Megohms)
Emuttances p1 m mrad
RF power MW (Megawatts)

Higher mode loss factor

Vipc Table 1: Physical Unts




Basit Bir Kac Ornek Yapalim

TITLE, ‘baslangic’;
BEAM, PARTICLE=ELECTRON, PC=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, BETX=15.0, BETY=5.0;
PLOT, HAXIS=S,VAXIS=BETX, BETY, COLOUR=100;

stop;




e+ Komut Istemi (2)

PLOT,. HARIS=S.UVARIS=BETX. BETY. COLOUR=188;

++++++ info: Zero value of SIGT replaced by 1.
++++++ info: Zero value of SIGE replaced by 1-18008.

GAPLOT-811 1.58 initiali=zed
plot number = 1

stops
+++++++++ ¥+ F A A AR RS

+ MAD-H 2.12 finished normally +

+++++++++++++++++++++HEEE AR R R R R R

C:sDocuments and SettingssuserpcsDesktopskisokulu_madx>madx <bhaslangic.txt




L []
LL]

26. BASL‘ANGIIC ' i ' : MA‘D-XZY.IZ 1|5/02/'12 21'.47'20

ul B B

B (m), B (m)

00 1. 2. 3 4 5 6 7. 8 9. 10. 11. 12

Momentum offset = 0.00 %
s (m)

Baslangic degerleri 15ve 5 m

B (m), B (m)

L []
LI

20 BASL;ANGIIC ' . i MA'D-le.IZ {5/02/!2 21'.49'33

B B
18. ]

16. 4 1

14. 1

12. 4 1

10. 4 1

8. —

6. 4 1

00 1. 2 3 4 5 6 7 & 9. 10 1. I2
Momentum offser = 0.00 %
s(m)

Periyodik o6rgl




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=10;

VARY, NAME=QF->K1,;
VARY, NAME=QD->K1,;

B (m), B (m)

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

ENDMATCH;

32.5 atchin, rregi

30.0

27.5 4
25.0
22.5
20.0
17.5 1
15.0 A
12.5 -
10.0

7.5

5.0 ="

(I []

L]

e Komut istemi (2)
1.82236373E-27

Final Penalty Function = 1.22431212e-827

Final Value Lower Limit

1.21494427E-B1 -1 .A0RBPAPRAE +20 1.P0PABABAE+2A
-1.58047975E-01 -1.00000000E +20 1.00000000E+28

[END MATCH SUMMARY
i ==>

PLOT. HAXIS=5 VAXIS=BETX. BETY;

++++++ info: Zero value of SIGT replaced by 1.
++++++ info: Zero value of SIGE replaced by 1-18608.

GRPLOT-811 1.50 initialized




UYGULAMA YAPALIM

CANDLE magnet parametreleri
« ODAKLAYICI KUADRUPOL 1-> L=0.38, K1=1.65;
=« ODAKLAYICI KUADRUPOL 2-> L=0.25, K1=1.7;
= DAGITICI KUADRUPOL -> L=0.16, K1=-1.29;
« SEXTUPOLE MAGNET 1 -> L=0.25, K2=-35.1;
« SEXTUPOLE MAGNET 2 ->L=0.21, K2=29.7;
= BOSLUK-> L=3.587;
« BOSLUK -> L=0.45;
« BOSLUK ->L=0.20;
« BOSLUK-> L=0.20;
« BOSLUK->L1=0.62;
« BOSLUK ->1=0.18;

= EGICI MAGNET L=1.450, 32 ADET,E1=0.0,
E2=0.0,FINT=0.45,HGAP=0.0275,K1=-0.33;




= Demet Enerjisi 3 GeV, paketcik sayisi 25

= Yarnm temel hiicre asagidaki gibi dizilmektedir.
DR1,QF1,DR2,QD1,DR3,M1,DR4,SD,DR5,SF,DR6,QF2

= Temel hiicrenin betatron ve disperstyon fonkstyonlarin ¢izdiriniz

[l o oln o—1_[1
| — [—]

350 candle MAD-X 2.12 07/04/05 23.20.36 0.350

£ g
S 315 - F0.325
d. B .
24.5 1 L 0.250
21.0 A L 0.225
17.5 - L 0.200
14.0 | - 0.175
105 ] L 0.150
L 0.125
7.0 L 0,100
3.5 1 L 0.075
0.0

= 0.050
0.0 2. 4. 6. 8. 10. 12, 14. 16.
Momentum offset =  0.00 %
s (m)

Temel Hlcrenin Twiss Parametreleri




TITLE “HPFBU";

QF1:QUADRUPOLE, L=0.38, K1=1.65;

QD1:QUADRUPOLE, L=0.16, K1=-1.29;

QF2:QUADRUPOLE, L=0.25, K1=1.7;

SD: SEXTUPOLE, L=0.25, K2=35.1;

SF: SEXTUPOLE, L=0.21, K2=29.7;

DR1:DRIFT, L=3.587;

DR2:DRIFT, L=0.45;

DR3:DRIFT, L=0.20;

DR4:DRIFT, L=0.20;

DR5:DRIFT, L=0.62;

DR6:DRIFT, L=0.18;

M1 :SBEND,L=1.450,ANGLE=PI/16,E1=0.0, E2=0.0,FINT=0.45,HGAP=0.0275,K1=-0.33;
BEAM, PARTICLE=ELECTRON,ENERGY=3, kbunch=25, npart=1.E5,sigt=0.5, sige=.01, deltap=0.01,
sequence=ZAFER;

ZAF: LINE=(DR1,QF1,DR2,0D1,DR3,M1,DR4,SD,DR5,SF,DR6,QF2);
zafer: LINE=(ZAF,-ZAF);

Y1TAC: LINE=(zafer, zafer, zafer, zafer);

YTAC: LINE=(Y1TAC,-Y1TAC);

TAC: LINE=(YTAC,-YTAC);

USE,PERIOD=ZAFER;

select,flag=twiss,column=name,s,x,y,mux,betx,muy,bety,dx,dy;
twiss,save,centre,file=twiss.out;

plot,haxis=s,vaxisl=betx,bety,vaxis2=DX colour=100,interpolate,title=TAC;
stop;




. Bu amacla SURVEY komutu kullanilir

! Sequence=TAC ve USE PERIODE=TAC yaptiktan sonra
SURVEY, file=survey.out;

WRITE, table=survey;

plot, file="surveyl" ,table=survey, haxis=z,vaxis=x;

. Grafigin tam bir ring olmasi gerekli
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Emittansin Hesaplanmasi

0 lIk 6nce sisteme RFCAVITY parametrelerinin girilmesi gerekli

RFC: RFCAVITY, L=0.0001, VOLT=3.6, LAG=0.480,HARMON=448;

n RFCAVITY halka Gzerine yerlestirilmeli (Yeri tasarima gore belirle
Mesela:

YTAC: LINE=(Y1TAC,-Y1TAC, RFC);

! Radiate komutu true olmali

BEAM,....., RADIATE=True, sequence=TAC;

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




Odev

* CANDLE icin hazirlanmis girdi
dosyasini ALBA ornegindeki gibi
dizenleyerek emittansi yeniden
hesaplayiniz

* SESAME’nin temel hiicresi
yandaki gibidir.

* Bu temel orgliniin Twiss
Parametrelerini Mad X veya baska
bir program ile cizdiriniz

* Emittansi hesaplayiniz

Name code Element Length(m) | p{m) k(m’a} m {m's}

1 Dl 1.505

2 SI 0.14 91941

3 D2 0.153

4 o) 0.285 2038

5 D3 0.255

i 52 0.14 -12.0194
7 D4 0.203

g BM 234 3935631 |-36358

a D5 0.205

10 53 0.14 -12.5063
11 D& 0.255

12 Q2 0.285 202928

13 D7 0.153

14 54 0.14 204741

13 D& 1.596
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