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CompHEP (Compute High Energy

. sayfasindan bedava
Indirilebilir.

* CompHEP 4.5.1 versiyonu okulun sanal bilgiayarinda
kurulmus ve sizin calismanizi bekliyor.

cd hepWork
cd comphep2014

* Komut satirina gecip ilgili dizine girerek calismaya
baslayabiliriz.


http://comphep.sinp.msu.ru/

kulun Sanal Bilai ri Olm I

Bilgisayara kurmak icin su komutlar uygulanir:
* Kayit ol

* tgz dosyasini indir

* tar xzf comphep-4.5.1.tgz

* cd cmphep-4.5.1

* ./configure

* make

* make setup WDIR=${HOME}/tokat_okull

* cd ${HOME}/tokat _okull

* ./comphep
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Bu proaram ile n iliriz?

* Compute (veya Calculate) High Energy Physics
- Agac seviyesinde tesir kesiti hesabi
- Dallanma orani hesabi
- Feynman cizimleri
- Olay uretimi



Abstract

CompHEP package iz created for caloulation
of decay and high energy collizion processes of
elementary particles in the tree approximation,

The main idea put into the ConpHEP was to
nake available paszing from the Lagrangian to
the final distributions effectively, with the
high level of automatization,

Uze the F2 key to get the information sbout
interface facilities and the FL key to get
ohline help,

SUSY, SM, QED ile ilgili modelleri bulabilir.

* Kendimize ait sureci asagidaki kttikleri yazarak
girebiliriz.

1. Variables (kitleler, karisimlar)
2. Constraints (CKM matrisi)
3. Particle definitions (fermiyonlar ve bozonlar)

4. Lagrangian (etkilesmeler)



Calisma Sirasi - 1

1) Bir model secelim
- Ornegin Standart Model segcilir
2) Bir sure¢ secelim
- Hizlandirici da burada secilir
3) Feynman cizimlerinin karesini alip sonucu “C” dilinde
yazdiralim
- Cizimler mutlaka incelenmel
4) “C” programini derleyip sayisal inceleme yapalim
- Sonuclar burada elde edilmel
5) Tesir kesitlerini elde edelim



Baslayalim :

v Terminal

File Edit View Search Terminal Help
Subprocess 14 (B,b -> b,B)

End of CompHEP numerical session.
#IT Cross section [pb] Error % nCall
< > 9.9733E+00 2.25E-01 195840

The current session is number 15
Subprocess 15 (G,G -> b,B)

End of CompHEP numerical session.
#IT Cross section [pb] Error % nCall
<> 9.7035E+02 1.81E-01 195840

All of the subprocesses are finished
~/comp451 $

b Terminal

File Edit View Search Terminal Help

-rW-r--r-- ilkay 4127 Sep 26 2012

drwxr-xr-x 6 ilkay ilkay 4096 Jan 23 2013
1 ilkay ilkay 121 Feb 4 20:44

-rw-r--r-- 1 ilkay ilkay 3398 Feb 4 20:54

drwxr-xr-x 3 ilkay ilkay 4096 Dec 5 2012

ilkay@ilkay-VAIO - $ cd comp451/

ilkay@ilkay-VAIO ~/comp451 $ ./comphep

Warning Graphical font not found : -adobe-courier
Font "fixed" is used instead
Text font not found : -adobe-courier-bold-r-norma
Font "fixed"™ is used instead

End of CompHEP symbolical session. 1
ilkay@ilkay-VAIO ~/comp451 $ ./comphepl] J

\é CompHEP version 4.5.1

Abztract

CompHEP package iz created for calculation
of decay and high energy collision processes of
elenentary particles in the tree approximation.

The main idea put into the CompHEF wasz to
make available passing from the Lagrangian to
the final distributions effectively, with the
high level of automatization,

llze the F2 key to get the information about
interface facilities and the F1 key to get
online help,

]
ATE MEL HODEL

v CompHEP version 4.5.1
Model:  SM, unitary gauge

Abstract

CompHER package iz created for calculation
of decay and high energy collizion processes of
elementary particles in the tree approximation,

The main idea put into the CompHEP was to
make available pazzing from the Lagrangian to
the final dizstributionz effectively, with the
high level of automatization,

llze the F2 key to get the information about
interface facilities and the F1 key to get
anline help,




Temel Bir Surec
elektron+pozitron-->muon+antimuon

e er-->uu

* SM Uniter Gauge ile baslayalim
* Surecimizi girelim:
elektron+pozitron-->muon+antimuon (ee*-->pu)
* Sirasityla su adimlari uygulayalim:
Square Diagrams, Symbolic Calculations, Write results (C), C- Complier
* Simdi n_comphep dosyasi “results” dizininde olusur..

Bu dosya sonraki calismalarimizda isimize cooookkkk yarayacak.



CompHEP version 4.5.1
Model : SM, unitary gauge

List of fanti)particles

GLG) gluan ACA) photan Z1Z) Z boson
W+{W-3 W boson ne(Me)  neutrino elE] electron
nmiMm)  mu-neutrino mi M) MLICE nliMl)  tau-neutrino
1(L) tau-leptaon uil) u—quark di D) d—quark

chC) c—quark =(5) s—quark LT t—quark

bR b-quark HCH) Higgs

CompHEP version 4.5.1
Model:  SHM, unitary gauge

Enter 1zt Beam: 3 NN

Enter 1st Beam Energy (Gel) @ SO List of (antilparticles
Enter Znd Beam:

Enter 2nd Beam Energy (Gel) : 5ylAMuNO GIG) gluon ACA) phaoton Z07) Z bozon
W+il-7 W boson nelMel  neutrino e(E) electran
mm{Mm)  mu-neutring mi{ ) MUon nliN1)  tau-neutrino
1{L] tau-lepton ull] u-quark d(I} d-quark
S c—quark =(5) s—quark £(T) t—quark
h{B) b-quark, H{H) Higgs

Temel Bir Surec

elektron+pozitron-->muon+antimuon

_ Enter Final State: e.B - gAY
o e+__>|'lu Exclude diagrams with
keep diagrams with



CompHEP version 4.5.1
Model:  5SM,. unitary gauge

Procez=z: e,E —» m.M
Feynman diagrams Yiew diagrams

diagramz in 1 subprocesses are constructed, Square diagrams
diagrams are deleted,

- CompHEP version 4.5.1

elete, On/of f Restore Latex

\ CompHEP version 4.5.1
flodel:  5M, unitary gauge

Frocess: e.E - m,H

Feyrman diagrams Yiew diagrams

= F2- 2 diagramz in 1  subproceszes are conztructed, Square diagrams
0 diagrams are deleted,

1-Help,F2-Man,Pglp Pglin, Home . End . # |, E=x




i CompHEP version 4.5.1

fModel:  SM, unitary gauge

Procesz: e,E - m,M

Feyrman diagrams

2 diagrams in 1 subprocesses are constructed,
() diagramz are deleted,

Squared diagrams
3 diagramz in 1 subprocesses are constructed,
diagrams are deleted,
] diagrams are calculated,

=

View squared diag
Synbolic calculat
REDUCE progr

Enter new pr

v CompHEP version 4.5.1

= E:i;F P B m::i} 7
el Y I M

1-Help.F2-Han.Polp .Poln Home . End.# ,Esc

o T e
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L Ry Y |
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CompHEP version 4.5.1

Model: SM, unitary gauge

Process: e.E —> m.M

Feurman diagrams

diagramz in 1 =subprocesses are constructed,
diagramz are deleted,

Squared diagrams
diagramz in 1  =ubproceszzes are conztructed,
diagrams are deleted,
diagramz are calculated,

CompHEP version 4.5.1

Model:  SM, wunitary gauge

Frocesz: e.E —» m.H

Feynman diagrams

diagramz in 1 subproceszes are constructed,
diagramz are deleted.

Squared diagramsz
diagramsz in 1 =subprocesses are constructed,
diagrams are deleted.
diagramz are calculated,
Qut of memory

CompHEP version 4.5.1

Model + SM, unitary gauge

Proces=s: e.E —> m.M

Feurnman diagrams

diagrams in 1 subprocesses are constructed,
disgrams are deleted,

Squared diagrams
diagrams in 1 subprocesses are constructed.
diagrams are deleted,
diagrams are calculated,
Out of memory

lﬂﬂﬂﬂﬂl‘ﬂﬂﬁuﬂﬂg‘.‘.‘.l




CompHEP version 4.5.1

REDUCE code
HATHEMATICA code

Sembolik Hesap

FORM code
REDUCE code
MATH EMATICA code

Ccode |,

Sayisal Hesap




[ Code Compilation




CompHEP version 4.5.1

eam particle 2@ parton
LJun,l: 0

nomentum[Ge
: momertum[Gel]

Beam particle 13 electron

Beam partic 1

CompHEP version 4.5.1

iy

Mumerical Session

Slmpson




CompHEP version 4.5.1 -

CompHEP version 4.5.1

Geherate events

Tesir kesiti s@

Numerical Session

Basit sUrecler icin
ltmx=210 alinabilir.

Itmax=20 veya daha fazla alinabilir.
nCall=20000 yapilabilir.
Tdm bunlar kikare degerimizin

yaklasik bir veya birden kicuk
olmasini zorlamak icindir.



ISR&BS etkisini (hizlandiricimiza uygun
olarak) g6z 6niine alalim

* ISR: Ik i1simadan yayinlanan foton radyasyonu-KM
enerjisini azaltir.

* BS: Parcaciklarin EM alanindan dolayr enerji
kaybediyor. Bu spektrum dogrusal carpistircinin
geometrisine (bunch x+y sizes), demetin boyutlarina
(bunch lenght), demetdeki parcacik sayisina (bunch of
particles), demet enerjisine gore degisim
gostermektedir.



CompHEP version 4.5.1 - + X - CompHEP version 4.5.1 = + X

=ub)Process: e,E =¥ m,H

lonte Carlo session: 1(begin) (subJProcess: e E => M

Monte Carlo sessiont 2{continue)

Mumerical Session

#IT Cross section [pb] Error nCall  chi*2

ISR{100 Beamstr,: OFF) 20 2,2901E-01 4,04E-01 9732

£l 3, 3B06E-01 4, 05E-01 9792
33 3,4057E-01 4, 45E-01 9792
24 3,.3772E-01 4, 49E-01 9792 Integration iz ower
e GE = W] 35 3, 37165E-01 4, 37E-01 9792
lonte Carlo session: 1{begin} 36 3,3489E-01 4,50E-01 3732
a7 3, 3590E-01 4 ,08E-01 9792
35 3,3932E-01 4, 7RE-01 9792
29 3, 3585E-01 4 ,58E-01 9792
40 32, 3671E-01 4,93E-01 9792
<o 3,3?815(01 E,0ZE-02 291880
28 3., 3836E01 32,63E-01 9792
29 3, 3895E-01 32,.84E-01 9792

CompHEP version 4.5.1 - +

sub)Process: e.E —» m,H
lonte Carlo zeszziont 1(begin)

1 veya birden kuguk
yapmaya calismaliyiz

Onceki sonucla karsilastiridiginda
sonucun degistigini goruyoruz
yani hizlandirici parametrelerinin
tesir kesiti Uzerindeki etkisini
goruyoruz.




- CompHEP version 4.5.1

(=ub)Procesz: e,.E =» m,M
Monte Carlo session: 2{continue)

#IT  Cross section [pb] Error # nCall
a0 2,3901E-01 4,04E-01 9792
) 3, 3605E-01 4, 05E-01 9792
32 3,379E-01 4,27E-01 9792
i3 2, 4057E-01 4,49E-01 9792
24 2,.3772E-01 4,49E-01 3732
24 3,.3715E-01 4,37E-01 9792
3B 3,3489E-01 4, 50E-01 9792
T 2, 3090E-01 4,58E-01 9792
a8 2,.3932E-01 4, 75E-01 9792
9 3, 3586E-01 4,59E-01 9792
40 3,3671E-01 4,93E-01 9792
Lo 2,3781E-01 B,0ZE-02 391680 2
2.69E-01 9792

28 3,3836E-01

T FOOCE Ad

v CompHEP version 4.5.1

R ] e | ety

{subjProcess: e,E =» m,M

Clr—fest-Tel Size

Parameter |» Min bound <1 Max bound <1 Rest Frame <
v 1500 |

® Cift- mu

degismez

(invaryant) kitle

dagilimi

® |atex&text cikti

alinabilir

® |og&lineer Y
ekseni kullanilabilir

erical Sezzion

listributions |

1+ 2-Top—Botton—GoTo—F ind—Zoom—Errie

- CompHEP version 4.5.1 -

(=ub)Procesz: e,E =» mH
Honte Carlo session: 2(continue)

#IT Cross section [pb]l Error ¥ nCall  chi*2
45 &, 3803E-01 5, 09E-01 9792
47 3, 380hBE-01 b, 23E-01 9752
48 3, 3733E-01 b,41E-01 9792
43 3, 36RZE-01 b, 30E-01 9752
a0 &, 3808E-01 b,24E-01 9752
L 3, 3730E-01 b,F3E-02 439600
a8 2, 3804E-01 4,68E-01 9792
39 &, 3730E-01 4, 95E-01 9792
41 3,37 36E-01 4, 85E-01 9752
41 3,394 3E-01 4, 83E-01 9792
42 3, 37B3E-01 4, 83E-01 9752
43 &, 3908E-01 4, F2E-01 9752
44 3, 3763E-01 4, B0E-01 9752
45 3, 3889E-01 4, 80E-01 9752

CompHEP version 4.5.1 -

e.E - m.M
Diff, cross gection [pb/Gel']
0,01
. ) F1 tusu ile
WS EXIT PLOT
i ﬁhﬁq+
107-4- e
= -hH' 'H' Hoby
- i+
] T '|+++'|+-|.|_+ +|.+++.|.|+.|-1-.|_ St + . +++++ +
T I T I |
0,0 200 400

Hazs{p3+pd )




Calisma Sirasi-2

* Simdi protonlarla 6rnek yapalim.

* Ayni yollardan tesir kesitlerini bu sefer kesmeler (cutlar)
koyarak hesaplayalim.

* Sonra da olay uretimi yapip biraz da CalcHEP'e bahsedip
dersimizi bitirelim.



> CompHEP version 4.5.1
Hodel:  SM, unitary gauge

List of structure functions

01 DFF
1 WA (m=0,000511 Ch=-1 Q=100
2: Laser Photons

3+ ISR(100 Beamstr,:0FF)

10+ PDF:ctegBmiproton)

11+ PIDF:cteqBmlanti-proton)

12+ PIF:cteqBll{proton)

12+ PDF:cteqBll{anti-praton)
14+ PDF:cteqBdiproton)

15¢ PIF:cteqBdlanti-proton)

16+ PIF:cteqiml(proton)

17+ PIF:cteqbml{anti-praoton)

Enter lzt Beam:
Enter lst Beam Energ
Enter 2nd Beam:
Enter 2nd Beam Energy (Ged)
Enter PIF number ; 18

- CompHEP version 4.5.1
fodel:  5SM, unitary gauge

List of {anti)particles

GIG) gluan ACAY photaon Z(Z) Z bozon

W= W basan nefMel neutring elE) electron

nm{Mm)  mu-neutring m ] MLah nl{HMl}  tau-neutrino

LiL} tau-lepton ui ] L-quark di D} d-quark

ciC) c—guark =(5] s—-quark £(T) t—quark

b(E) b—quark HH) Higgs

v CompHEP version 4.5.1
Model:  SM. unitary gauge
Proceszs: pb,pb - b,B

Enter Final State: pb.pb - 5
Exclude diagrams with
Keep diagrams with

Feynman diagrams
diagrams in 15 subprocesses are constructed,
diagrams are deleted,

Yiew diagrams




CompHEP version 4.5.1 - 4+

Process: phb,pb —» b,B (15 subprocesses)
(=ub)Process: w,U > b.B
Monte Carlo session: 1(begin)

Beam particle 1: proton
Eom

Beam particle 2

CompHEP version 4.5.1 - 4+ x

Process: pb.pb -3 b,B (15 subprocesses)
(zub)Procesz: B.b - b,B

Monte Carlo zeszion: 3(begin)

#IT Cross section [pb] Error 2 nCall  chi**2

CompHEP version 4.5.1

Process: pb.pb -» b,B (15 subprocesses)
(zub)Process: B,b —» b,B
Maonte Carlo session: 3(begind

* Kesmeler (Cut)
Neden gerekli ???
* Cuts

- T3

- T4

- N3

- N4 gibi

konulabilir...

#IT Cross section [pb] Error 2 nCall  chi**2
Bad Precizion 1E+02%:

20 1,7014E+53 1,58E+01 9792

Bad Precizion 1E+02%:

L 2,1594E+05 2.82E+01 195840 5
Bad Precizion 1E+02E:

15 3, Bhh4E+32 7, 30E+I1 9792

Bad Precizion 1E+02E:

15 1.,4944E+42 9, 0RE+1 9792

Bad Precizion 1E+02E:

17 4, O335E+50 7 BRE+(1 9792
Bad Precizion 1E+02E:

18 7. Bh30E+G3 9,6FE+01 9792
Bad Precizion 1E+02E:

19 1,2032E+53 2, 50E+01 9792

L Sonuclar iyi deqil :

(



- CompHEP version 4.5.1 - + x - CompHEP version 4.5.1 - 4

Process: pb.pb = bB,B (15 subprocesses) Process: pb.pb —» b.B (15 subprocesses)
{subiProcesst b.E -> b.B isubjProcess: b.B -> b, B
Momte Carlo session: 2(begin) Momte Carlo session: 2(begin)

#IT LC ti B] E F Call
#IT Cross section [pb] Error 2 nCall  chi**2 s i b Lgil s 154

15 9, J421E+00 B.G4E-01 19404
straints 17 9, I000E+00 E.08E-01 19404

co : 18 9, 9793E+00 B.2FE-01 13404

Width me;  Fixe 19 9, 8923E+00 5,83E-01 19404

20 9. 930FE+00 5.GEE-01 19404

<y 9, J481E+00 1,50E-01 388080

g 1, 0052E-+01 G.GOE-01 19404

g 9, 9P01E+00 B,2BE-01 19404

10 9, BEE1E+00 5,GOE-01 19404

11 9, 8989E+00 5,59E-01 19404

= — 12 9, 9582E+00 5,89E-01 19404
Soliass sl 13 9, 97 LOE+00 . ZEE-01 19404

14 1, 00ZZE+01 TLA9E-01 19404

Process: phb.pb =» b.B (15 subprocesses) 15 9, 9955E+00 B,34E-01 19404

i=ub)Proceszs: b.B -> b,B

Llr—Fest-Tel-Size |
Farameter 1> Min bound <|% Max bound <1» Exclusive <
1] |50 I I

T4 150 I I
N 28 125 | Sadece C-complier
kismina kadar geri cikilir

v CompHEP version 4.5.1 =+
Models  SH, unitary gauge

Processs  ph.pb > b.B

Feyhman diagrams
55 diagrams in 15 subprocesses are constructed,
0 diagrams are deleted,

Squared diagrams
164 diagrams in 15 subprocesses are constructed,
] diagrams are deleted,
164  diagrams are calculated,
] Out of memory

'F1-+2-Top-Bottom—{GoTo—+F ind—Zoon—Er+He

C Cods Conpilation
R ocococansansnacn pb.pb => b, B
Tatal number of files,, 147

Current file
Total size
P




Baska bir pencere acalim

11kay@11lkay-VAIO mp451 s § 1s
diags.tar f 0.a prt_1 session.dat

diag view ffile 0 n_comphep service.c sqgme.c
extern.h  Makefile n_comphep. exe service.o sqgme.o
11kay@1lkay VAIO p45 s § nano session.dat l

Terminal - + =

File Edit View Search Terminal Help
GNU nano 2.2.6 File: session.dat

* & *k Table * &k
Cuts
Parameter |> Min bound <|> Max bound <|> Exclusive <

#Regularization
* & *k Table * &k
Regularization
Momentum |> Mass <|> Width <| Power |

#QCD Lambda6 = 1.652000E-01 Scale = 91.187

#Vegas_calls 9826x20

#Vegas_integral 8.18553330510017503E+01 5.986012452980331%
#Distributions

e Get He“l Write Read F@4 Prev P@{ Cut Telde Cur Pos
W Exit Justif Where @Y Next P@l UnCut @I To Spell



- Terminal + .
File Edit View Search Terminal Help Alt sure Ier
ilkay@ilkay-VAIO —~/comp451/results $ rm -r prt* Subprocesses
: cannot remove ‘prt*': No such file or directory
resul b 1s
batch.dat extern.h Makeflle n_comphep.exe session.d
diags.tar f_0.a ode service.c sgme.c
diag view ffile_ 0 n_comphep service.o sgme.o
esul » nano session.dat
esul b 1s
batch.dat extern.h Makefile n_comphep.exe session.d
diags.tar f_0.a 10( service.c sgqme.c
diag view ffile 0 n_comphep service.o sgme.o
'comp451/resul $ nano batch.dat
¥ rm batch.dat
sults $ cd ..
./num_batch.pl -run vegasl ‘ /ﬂum_batChp| ‘ShOW CS

RS
T

7 Lo I o T o T ¥ R . [ sl o i
OO0 C i Qo0 © g0
7 [ i o o el il o o i e
b b ==l b b bd b b ] bd bd b B d e

[rg == ]
oo

- Terminal
File Edit View Search Terminal Help

'/num—batCh'pl -run vegas Subprocess 11 (C,u -> b,B): cross section [pb]
> Terminal S 1e-01 % )
File Edit View Search Terminal Help Subprocess 12 (C,c -> b,B): cross section [pb]
Subprocess 14 (B,b -> b,B) 7e-01 % )
Subprocess 13 (b,B -> b,B): cross section [pb]
End of CompHEP numerical session. 6e-01 % ) _
#IT Cross section [pb] Error % nCall : Subprocess 14 (B,b -> b,B): cross section [pb]

<> 9.9733E+00 2.25E-01 195840 3e-01 % ) .
Subprocess 15 (G,G -> b,B): cross section [pb]

The current session is number 15 4e-01 % )

Subprocess 15 (G,G -> b,B) Total CS [pb] = 2.8690e+04 +/- 3.56e+01 ( 1.

ilkay@ilkay-VAIO

End of CompHEP numerical session.
#IT  Cross section [pb] Error % nCall

< > 9.7035E+02 1.81E-01 195840 .. . .
Tum alt streclerin

All of the subprocesses are finished tesir kesir toplamlari

ilkay@ilkay-VAIO




b lerminai = + x

File Edit View Search Terminal Help
9.7014E+02 1.29E-01 391680

All of the subprocesses are finished

ilkay@ilkay-VAIO ./n_comphep

bash: ./n_comphep: No such file or directory /n Comphep
ilkay@ilkay-VAIO cd results/ —
ilkay@ilkay-VAIO ./n_comphep

Warning Graphical font not found : -adobe-courier-bold-r
-normal--14-*

Font "fixed" 1is used instead

Text font not found : -adobe-courier-bold-r-normal--14-%*
Font "fixed" is used instead

End of CompHEP numerical session.
ilkay@ilkay-VAIO .fn_comphepl

UNPRAEr vers>iuvil . 2.1 =

Process: pb.pb -» b.B (15 subprocesses)
(=ub)Process: G,G -* b,B
Monte Carlo session: 30{continue)

UYARI

Deqgisiklik yaptiktan sonra
“results” dizininde
“batch.dat” silmeyi
unutmayiniz...




CompHEP version 4.5.1 - + %

Process: pb.pb —» b.B {15 subprocesses)
i =ub)Process: b,.B -> b,B
Monte Carlo session: 1{begin)

sub—cubes = 1000
o= ]_]_: )
{ 10K

f maxima

> CompHEP version 4.5.1 = + X

Process: pb.pb - b.B (15 subprocesses)
izub)Process: b,B -> b.B
Monmte Carlo session: 1(begin]

OLAY URETIMI

® “Generate events” maddesinden “start search of
maxima” secin
(eger bulunamazsa “simplex”i kapatin)

® Olay Uretimi tamamlanica program kirmizi
pencereyi ¢ikartip onay bekler

(Negatif olay var mi?)

(Ayni olay tekrar ediyor mu?)

\ CompHEP version 4.5.1 - + ¥

Process: pb.pb -# b.B (19 subprocesses)
(sub)Processt .l -» b,.B
Monte Carlo sessiont 1(begin)

Humerical Session

#IT Crosz section [pb] Error ¥ mCall  chi®**2

1 5,9581E+01 2,B2E+01 9732
2 ¥ 47ERE+01 4, Z9E+00 9792

2 ¥,0392E+01 8, 09E-01 9732

4 7. BZETE+0L 5,91E-01 9732
b ¥ B155E+01 9, 74E-01 9732

G 7. BEL7E+0L 5,40E-01 9732

7 7 BhdEE+01 E,93E-01

g ¥.R132E+01

9 7, BER1E+01

] ¥ B2h2E+01

1
<k 7,0975E+01




Olaylari harmanlayalim mi?

* Alt surecler icin teker teker olay uretilir.
* Bunlarin harmanlanip tek bir dosyaya yazmamiz gerekir.

* Harmanlama icin results dizininde bulunan mix yazilimi
kullanilir.

cd results

../mix events_1.txt events_2.txt

* Sonucta harmanlanmis dosyada (Mixed.cpyth2 ) olay ile ilgili
bilgiler (enerjiler, momentumlar, tesir kesitleri v.s.)



IcCHEP (Calculation High Energy Physi

Nasil Kurariz?

sayfasindan indirebilir.
- tar -zxvf calchep 2.x.x.tgz
- cd calchep 2.x.x
- make
* Work dizini yaratin
- ./mkUsrDir ../work_calc
- cd ..work_calc


http://theory.sinp.msu.ru/~pukhov/calchep.html

CalcHEP

Paraciklara polarize etkilerini koyabiliriz.

2 EE-m

Enter processt 3

Kesme (cut) degerlerini koyarken parcacigin numarasi yerine
sembolii yaziimahidir.

Protonun tanimi yok.

Higgs icin kiuicuk h kullaniimis.



Kaynaklar

* HPFBU Kars Kis Okulu notlari (G. Unel)

* A Particle Physics Tour with CompHEP (J.D.Richman)
* CompHEP (E. Boos)

* 807/547/548 Ders notlar1 (O.Cakir)

* Programlarin kilavuzlar

* CalcHEP-from model building down to collider phenomenology
(A. Belyaev)

NOT: SORULARINIZ ICIN

Ilkay.turkcakir@gmail.com



ODEV

1- p,p-> W+,b,bbar strecinin toplam tesir kesitini
hesaplayiniz.

2- U,D->W+,b,B altstreci icin diferensiyel tesir
kesitinin b,B degismez (invaryant) kitleye gore
grafigini ¢iziniz. Sonucu yorumlayiniz.

3- u,D->W+,b,B altsureci icin b-kuarklarin enine
momentumu pT>20 GeV, b-kuarklarin |eta]
<2.5 kesmeleri (cutlarn) ile W+b degismez kitle
dagilimini ¢iziniz. Sonucu yorumlayiniz.
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