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Giris

~+Parcacik Fiziginde sunlari bilmek istiyoruz:
ramsal fizikg1 bul

~+||gilendigimiz olayin tesir kesiti; Bir ku
~~Uzerinde deney yapacagimiz hizlandiricinin etkisi;

~+(Gerekiyorsa, PDF sec¢iminin etkisi;
~+Bir son durum i¢cin mumkun olan butun Feynman cizimleri;
~~Bozunan bir parcacigin dallanma orani (Herhangi bir MODEL igin).

~~Bunlari da elde etmek istiyoruz:
~+Glzel yapilmig Feynman gizimleri; | Bir ¢izer bul
~»TUrevsel tesir kesitlerini, parametre bagliliklarini gosteren cizimler;

~+»Uzerinde inceleme yapmak icin MC olaylari.

Bir kumarbaz bul
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CompHEP (veya CalcHEP)

~~Compute veya Calculate High Energy Physics.

~+Asagidakileri yapan bilgisayar programlardir:
~»Agac seviyesinde tesir kesiti hesabi (detaylar az sonra!)

~+Dallanma oranlari hesabi
~+Feynman ve baska cizimler, olay uretimi.

~~Bedava olarak indirilebilirler:

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

~+Tanidigimiz biri tarafindan onerilmis: S. Sultansoy

-~ The GaP project of computer aided theoretical calculations for future gamma p, gamma e, gamma gamma
colliders physical programs.

(Serpukhov, IHEP) , S Sultang (Baku, In§t Phys. ) Mar 1991. 10pp.
Prepared for 9th International Conference on Computing in High-energy Physics (CHEP 91), Tsukuba, Japan,11-15

Mar 1991. Published in Tsukuba 1991, Computing in high energy physics 391-400
3

Sunday, 1 February, 2009


http://comphep.sinp.msu.ru
http://comphep.sinp.msu.ru
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Boos%2C%20E%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Boos%2C%20E%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Dubinin%2C%20M%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Dubinin%2C%20M%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Edneral%2C%20V%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Edneral%2C%20V%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Ilyin%2C%20V%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Ilyin%2C%20V%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Pukhov%2C%20A%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Pukhov%2C%20A%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Savrin%2C%20V%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Savrin%2C%20V%2E%22
http://www.slac.stanford.edu/spires/find/inst/www?icncp=Moscow+State+U.
http://www.slac.stanford.edu/spires/find/inst/www?icncp=Moscow+State+U.
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Jikia%2C%20G%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Jikia%2C%20G%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Shichanin%2C%20S%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Shichanin%2C%20S%2E%22
http://www.slac.stanford.edu/spires/find/inst/www?icncp=Serpukhov,+IHEP
http://www.slac.stanford.edu/spires/find/inst/www?icncp=Serpukhov,+IHEP
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Sultanov%2C%20S%2E%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Sultanov%2C%20S%2E%22
http://www.slac.stanford.edu/spires/find/inst/www?icncp=Baku,+Inst.+Phys.
http://www.slac.stanford.edu/spires/find/inst/www?icncp=Baku,+Inst.+Phys.

CompHEP 4.4.3

~+Unix Uzerinde c¢aligir (Linux, OSX..)

~+Bilgisayara kurmak icin asagidakileri yapin:
~+Kayit olun ve TGZ dosyasini indirin. (comphep-4.4.3.tgz)
~tar xzf comphep-4.4.3.tgz ; cd comphep-4.4.3

-~ . /configure (CERNLIB hakkindaki uyariyi bosverin)

Bir defalik

~smake
~>make setup WDIR=${HOME} /chep projl (her proje icin yeni dizin agin)
+~cd $S{HOME}/chep projl ; ./comphep (proje)

~+Calismaya haziriz...
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Calisma sirasi

1)Bir model secin

e Simdilik SM ile calisalim.
2)Bir sure¢ secin

e Hizlandirici da burada segcillir.

3)Feynman Cizimlerinin karesini alip sonucu “C” dilinde
yazdirin

 Onerilen gizimlere mutlaka bir g6z atin.
* incelenecek her surecg igin ayri dizin yapin.

4)"C” programini derleyip sayisal inceleme yapin.
e Sonuclar burada elde edilir

[ Bunlarin detaylarini gorelim..
5
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Model secimi

QED ~~Comphep de QED, SM, susy modelleri var.

Effective 4d-fermion
SH, unitary gauge

SH, Feymman gauge ~+Kendi modelimizi de 4 dosya ile girebiliriz

HSSH, unitary gauge

MS55H, F . oc

SrER, s e \Variables (kutleler, karisimlar)

GHSB, unitary gauge ) Rt S )

_gg_:;g 2.Constraints (CKM birligi - unitarity)

:‘Efmrthfam 3.Particle definitions (fermionlar ve bosonlar)

_ggh ) - -

_c_f,[%m;l 4.Lagrangian (etkilesimler)

_ff-ggh

_Eb-simple

“compo ~+Yararll tanimlamalar: Jetler, W*/W-,..

_LittleHiggs List of composit ticle

“eb-3f mposite particle:

CREATE HEH HODEL NHame: :|1 (u,u,d,D,G) I
Name: jg {u,g,g.g,s, .c,C, )B G)
Hame: ’ 0 ’ 0co + D,
NHame: :jib (gpn) g 2
Name: JHW (W-,H+)

~+Etkin lagrangianlar bilinen halka cizimlerini
taklit edebilir. (ggh etkin kose)

i
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Demet & surec sec

Mmi

~~Demetleri secin: (LEP, LHC..)

~+~Proton, electron, Y, y demetleri mumkun

~» Bircok secenek (PDF, ISR, Beamstrahlung, Compton
geri sagiimig foton) varolan veya planlanan

imi A pl (u,d,U,D,G)
hizlandiricilarin benzetimine olanak saglar 'B7 R
p (ud,UD,s,¢c,8,C,6)

~~Eksiklik: demet polarizasyonu yok E td.u.p,s,<,s,¢,¢)

pb {(u,d,U0,D,s5,¢,5,C,h,B,G)

(CalcHEP2.5j (beta) da var.) ?h (u.d,0,D,5,c,8,¢, 1.0, G)
-~ 2 iceri, en ¢ok 7 disari ! s
gamkE (&)

pl-noPDF {(u,d,U,D,G)

Wsure(n Se(;|n (Qarp|§ma Veya p-noPDF (u,d,U,D,s,c,S,C,G) PDF:
bozunma)

~+jlk ve son durumdaki pargaciklari girin

Edit Beams Table

elenebilir veya 1stenebilir

Enter Final State: e, E -> Ml
Exclude diagrams with |
Keep diagrams with =Z
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PDE :
PDF :
PDF :
PDF :
PDE:
PDE:
PDE :
PDE :
PDF :
PDF :
PDF :

cteqgbll{proton})
ctegbll{anti-proton)
cteqbll{proton)
cteqgbll{anti-proton)
cteqbll{proton)
cteqgbll{anti-proton)
ISR{100 Beamstr.:O0OFF
ISR{ 100 Beamstr.:O0OFF
Laser photons

HHAE (m=0.000511 Ch=-
OFF

OFF

Functions Table

G{G) gluon A(R) _ - >
H+{H-) H bhoson nef{He) : Ed:!-t Str.

nm{ Hm} mi-neutrino m{ H) : Edit Hodel
L{L) tau-lepton u(u) ' Delete Hodel
c{C) c-gquark s(%)

QR o i ara parcaciklar



Deneme surusu

~+~SM ile baslayin (Unitary gauge n
s .v.g. : ..( . ..yg 3 }p‘{:" >E<

~+||gilendiginiz sureci girin: Y M
e+ e- —» y/Z — y+ y- CompHEPIn “hello world” surecidir.

~+SJrayla bunlari yapin:

~»3Square diagrams, Symbolic Calculations, Write results (C), C-
compiler

~+3SIimdi n_comphep dosyasi “results” dizininde olustu.
~~Bu dosya (binary) sonraki calismalarda gerekecek.

~+*Demet Enerijisini, ISR & BS (hizlandiriciniza uygun olarak)
ayarlayin, ilging olabilecek histogramlari ayirtin.
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Vegas - Monte Carlo

~+Basit surecler icin Itmx=10 nCall=20000 yapin
ncall = 0826

~»nCalls sayisini X2 ~ 1 olana dek arttirin. Set Distributions

Start integration
Display Distributions
Clear statistic

Clear grid

~~Sureci anlamak igin dagilimlar ayirtin. Generate events

~~Bu dagilimlar size hesaplarin neden kararsiz olabilecegini
veya hangi tirpanlarin ise yarayacagini gosterir.

~+F1 tusu kisaltmalari aciklar.

M34: 3. & 4. parcaciklarin defismez kiitlesi

T3 : 3. parcacigin dik momentumu

~+"Start Integration” sonuclari elde etmek ve ayirtilan
dagilimlara bakmak icin kullantlir.

{sub)Process: e,E -> m,H
Distributions

-Clr—Rest-Del-Size
Parameter |> Hin bound <|> Hax bound <

HEF S | 10 1500
T3 |0 | 100
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Elde edllenler' '500+5OO GeV, e+e- beam

~* Tesir kesiti (pb olarak) (sub)Process: e,E ->m, I

Monte Carlo 595510n l1{contimie)

C\&glft—“ deglgmez kutle daglhml #IT Cross section [ph]l Error % ncall chi**2

15 3.0972E-01 1.70E-01 19404
~ 16 3.0938E-01 1.77B-01 19404
-+ |atex & text cikti alinabillir. iy 3 0030001 1 Bae 0l 1040
_ _ = 19 3.0089E-01 1.88E-01 19404

-+ log & lineer Y ekseni kullanilabilir. 20~ 3.0916E-01 Logron  dged

~» Spline ile noktalarin arasini tahmin
etmek olasidir.

Diff. cross §ectinn [ph/GeV]

¥Y-min = 3.08E-05
Ho g ¥-scale = Log.
Hrite table

Spline OH
LaTeX

_Redraw plot |

EXIT PLOT

10+-3—

ek
=]
>
|
| IIIII'I|=h

I | I | |
.0 200 400
Hass{p3+pd}

L=
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Daha karisik bir 6rnek

~+p p veya p antip
carpistiricisi

~+n4 : SM’e ek, agir

notrino
~+(Cogu ¢izim
silinmis
~W*W-u*u- son
durumuna
bakilmig
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806

Delete,On/off, Bestore, Latex

>_&

-

a7

H-

|“+ M

e
\gm

H"\-“‘l‘

% CompHEP version 4.4.3

.-'W+
g
AH+

8/17

DEL

DEL

DEL

DEL




|| CompHEP version 4.4.3

Frocess: e,E -> m,H
Carlo session: 1l(bhegin)
I IH state
. I ISE(100 Beamstr.: OFF)

~sHizlandirici hakkinda bildiklerimiz R e e (@
IN maddesinde yazilir. Bunch Xy S izes (mm)-
Bunch lenght {mm) =
~~paket uzunlugu, paketteki parcacik e O P -
Say|S| * Upsilon =

~+Kimi alt surecler daha Iyi inceleme
yapmak icin kapatilabilir.

e, E -> mH

C\sz bozonun etk|S|n| Diff. ncl:ﬂss+ section [phfGeV] _Y—max = 0.03904
10,\_2: Y-min = 1.31E-07
anlamak igin y-li = - } _
= = 10~-3_ .
sureg kapatilabilir. = - =
10 —4_5 :* +4+wﬂ »
E - i -hH-_'—-H-""'_"+""'-l-=|-+"""""'+"":'_++h++-|—|-|-+-|*'"+"—"++++++++++++++++-"*"' S
10~-54 N
= +
4 o+
106 +
3:

EI!]U 44](] |

Hass{p3+pd}
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Olay secimi - tirpanlar

~s»Uretim seviyesinde segim
= o L
yapmak icin
~+grkaplan olaylarini kolay “/
elemekte kullanilir. LI ol T e 7
. . . : Clr—Rest-Del—Size )
C\&Daha gergek9| teS|r keS|t|er| TParameter I:;nﬂln hound -::I::r Hax bound <
almak icin 3 1225 2.5
il 4 -2.5 .
~+az enerjili parcaciklari algicimiz b | 122
kaydedemez.
~sTesir kesitleri hesaplanabilsin T : dik momentum
diye 10 GeV den biiylik olan muonlar
' kaydedilir
+QCD olaylarinda IR Y : rapidite/hizlilik
iIraksamalarindan kurtulmadan == e
hesap yaklnsamaz. 1C algIC -+ 2.5 arasindadir ve
yukli leptonlar dogru olarak

tespit etmemize yarar.
13
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Tesir kesitler!

Olciim sartlar:

tesir kesiti

~sTesir kesiti hesabinin ideal hizlandirici

sonucu olcumu ne sartlarda
yaptigimiza baglhdir.

~+500+500 GeV lik ete- ,
carpistiricisinda p+- gercekei hizlandiric

uretimine bakalim.

(fb)
113

ideal hizlandirici
¢ikanlarin oOlcilebilirligi s
338
gercekci hizlandiricl s

~+{est sureci ¢ikanlarin 6l¢iilebilirligi

14
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Baska bir dagilim

~+(C0s Be- u- cinsinden tesir kesitine bakalim.

~*ileri geri asimetrisini biliyor musunuz? do  _ A(1 + cos?6) + B cos 6
d(cos )

B=ileri ger1 asimetrisi

e, E - mH

Diff. cross section [pb]

100+100 GeV

demetler

Cosine(pl,p3)

tha For awv ta avit mnlatr ar athar owr ta dat tha mann

L5
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Fa¥
N

Foton demeti Le=ox |-

Dg!. crogss section [ph/GevV])

10*-2~ 00.0'.

~+2 deqisik foton demeti
konabilir.

~~gamE : WW fotonlari (ISR,BS) , i | S
~~gamL.: Ters Compton saciimasi

1L 1118
¥

e
St
¥ m ‘{““ﬁ #Q 4

a,h -> H-,ne
Diff. cross secbion [ph/GeV)

-~Daima elektron demet e ¢
enerjisi verilir. /
0.1 "
++“#++,
- w,..w*’“""“’”‘w"m’.”ttmmm.ﬂw’
A ' 5 ' A
16
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Bu aletle ne yapabilliriz?

~+Bir modelin olgulebilirligini arastirabiliriz
~+|ncelemek istediginiz modelin Lagrangiyanini bulun ve CompHEP’e
girin.
~¢Tesir kesitlerini veya dallanma oranlarini hesaplayin

~+MC olay uretin

~+MixPEV kullanarak farkl alt sureclerden gelen olaylari karistirin.
~» MixPEV, cpyth paketinin icindedir, CompHEP -Pyhia arayuzuddur.

~+Bu noktada generator seviyesinde inceleme yapilabilir.
~+Bir baska program ile hadronizasyon yapin, (pythia)
~+Bir baska program ile algi¢c benzesim yapin, (PGS)

~+MC olaylarinizi ayni algicinizdan gelen veri gibi inceleyin.

L%
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lleri konular

~+Qlay uretimi
~+'Kinematics’ seceneqi

~& 2 girer 4 ¢ikar sureclerde gerekebillir.
~+'Regularization’ segenegi

~+clkan parcaciklarin ayni oldugu durumlarda gerekebilir.

~+'G0zu kapall’ olarak calistirma - betik yazimi

~+ Tarama yapip tesir kesitinin bir parametreye bagimliligini anlamak igin
gerekebilir.

18
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Olay Uretimi

~s“(Generate Events” maddesinden “start
[Gonerato ovents—— ] search of maxima” secin

Preparing of generator ~~seger bulunamazsa “Simplex” | kapatln

sub-cubes = 1000

calls = 500 ~+Her alt surec icin aynl sayida olaya

simplex search | OH
Start search of maxima

gerek yok, tesir kesiti ile orantili olarak
uretin

~»Tesir kesiti en cok olandan en fazla uretin

~»Uretim bitince program kirmizi
pencereyi ¢ikartip onay bekler

_Generate events i e
[oenerate cvence ]| -Negatif olay varmi? &
- Statistic
Humber of events=10000 ~+Ayni olay tekrar ediyor mu? efficiency: 2.0E-01
MAM =9 Reached max: 1.3E+00
Launch generator : Hult. ewvents: 0.0E+00
Hew search of maxima C\&Dosya d|Ske yaZ|||r Heg.events: 0.0E+00
Accept ewvents?
19 (¥ / H ?)
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Olay harmani

~+Farkl alt sureclerde olay urettik

~+3Simdi bunlari harmanlayip 1 tek dosya olusturmak gerekli
~~Calismalarda kullanilacak tek dosya
~~harmanlama alt sureclerin tesir kesitiyle orantili olmali

~~Bunun icin bir yazilim var: cpyth
~sunzip cpyth-2.0.4.zip
~+cd cpyth-2.0.4; make
~~make setup WDIR=$HOME/wcpyth;
~+cd ${HOME} /chep projl/results
~+~$HOME/wepyth/mix_flows events_l.txt events_2.txt

~+3Sonucta harmanlasmis olaylar mixed.PEV dosyasina yazilir.
~solaylar hakkinda genel bilgi (Ornek: olaya girenler/cikanlar, tesir kesiti)

~~her olay hakkinda 6zel bilgi (Ornek: Enerjiler, momentumlar..)
20

Sunday, 1 February, 2009



Results dizini

Su anda

comphep calistyor
1 ngu ngu 47 Dec Z8 Z2:34 LOCK
1 ngu ngu 3370 Dec 28 Z21:14 Maoketile 2 : .
1 ngu ngu 10249 Dec 28 22:34 diags.tar Uretllmls olaylar.
1 ngu ngu 1eBl578 Dec 28 Z22:51 ewvents_l.txt
1 ngu ngu B Dec 28 22:34 extern.h
1 ngu ngu o990 Dec 28 Z22:34 0.4
% ngu  ngu 25;@3 Bec gg % :%j n_cnmp::e bu stireci yine incelemek
ngu ngu ac : n_comphep.exe'E
1 ngu ngu 2071 Dec 28 22:51 prt_1 i¢in ¢alistirmn.
1 ngu ngu 2379 Dec 29 Z22:5]1 prt_1@

10. hesabin
detaylar1 burada

2
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Kinematics 1 :

~+500+500 GeV ideal LC alin, ve W+
W- uretimine bakin.

~stesir kesiti = 2677 fb,

-~ kanalina baksak: BR(W— puv)=0.11
~» tesir kesiti (ee—>WW—pv pv)= 2677*0.11*0.11=
~» 32fb olarak hesaplanir. w+_<m

~Aynint CompHEP de yapin _ [« _.»

~»Onceki 3 ¢izimi birakin

Dhﬁ:ﬂ-—lmm.ﬁ-ml"\.‘ll—ll—l

{ sub)Process:
Monte Carlo session:

Cross section [ph]

L6399E+00
.6TE1E+00
L6TI2E+00
LBTTIE+00
LBTTIIE+OO
L6TIIE+00
.6TT1IE+00
LBTTIE+OOD
L6TIIE+00
L6 TTI2E+00
LBTTIE+OOD

B b2 B2 B2 M2 B2 B B B2 B Ra

e, B

-> H+,H-
1{beqgin)

Error %
23E-01
.J1E-02
.01E-03
LO9E-04
ABE-04
.b1E-04
ABE-04
GTE-04
. THE-04
.B2E-04

[ SN I L Oy L Oy L O L L L

ncall
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
200000

chi#%2

~& Otekileri silin

~+~hesaplatin

DEL
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800 %! CompHEP version 4.4.3

|| ]
b)Process: e,B - nom, Hm,m, H
wonte Carlo session: 1{continue)}

#IT Cross section [ph] Error % ncall chi**2
15 1.1974E-02 3.07E+01 17280 =
2 e e ' 16 1.3530E-02 2.40E+01 17280 ncall =
17 1.9285E-02 2.36E+01 17280 Set Distribution
C\&Hata Ve X QOk buyu k- 18 1.6392E-02 2.07E+01 17280 Start integration
19 1.6552E-02 2.34EL04 17266 Display Distribut
. r) . - 20 3.3263E-02 7. hhE+01 17280 Clear statistic
5 £ = T1.7356E-03 6.40E+00 3453600 58 ) Clear grid
C\& N Iye . KI nematl k oSS =SS == oRj === == === === ============= Generate events
secenedine bakin 0 1.13948-0> 3 14Es01 17280
. E- . F+
(5: g s - ~ < = 7.0090E-03 §.86E+00 172800 2
11 2.4123E-02 5.14E+01 17280
Gerceklesen fiziksel sureg b Siseeey  sasmer  1msas
S 13 T7.5004E-03 1.86E+01 17280
bu DEG'L ! 14 1.5524E-02 3.64E+01 17280

F1- F2- Fh- FO-

~» 45,6 parcaciklar numara 3’Un
bozunmasindan gelmiyor...

{sub)Process: e,E —-> nm,Hm,m, H
Honte Carlo session: l{continue)
========= Current kinematical scheme =========

~»Bilgisayar fizik bilmiyor, biz

H in= 12 = tl= 3 t2= 456
blllyoruz. inc 456 > ontl- 4 onto- 56
in= 56 ->» outl= 5 out?= 6
~+Dogru kinematigi girin:
{sub)Process: e,E -> mm,Hm,m, H
Honte Carlo session: 1l{continue) Wl
========= Current kinematical scheme ====: ! (Y / H7?) i
in= 12 -» outl= 45 out?= 36
in= 45 -» outl= 4 out?= 5
in= 36 -» outl= 3 out?= 6
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Olmazsa Regularization!

{ sub)Process: - 1um, Hm, m, H

Honte Carlo EEEEIGH 1{continue)
~» Dogru kinematics genelde
dogru cevabl verir.
14 3.5138E-02 8.50E-01 17280
15 3.4797E-02 0.76E-01 17280
s bU durumda 336 fb 16 J3.4986E-02 1. 01E+00 17280
5 17 3.4614E-02 0.02E-01 17280
I ~ TaY 18 3.4403E-02 1.02E+00 17280
2 Dalma hata & X degerlerlnl 19 3.5140E-02 g.095E-01 17280
20 3.4906E-02 EI.IEIE 01 17280
yOklayIn' 21 3. h15 i -0 17280
. ] . < J3.3646E-02 3a2880
-+ Gerekirse regularization o T3astomoos . 1.00Er00 17280
yap|n 10 3.5114E-02 1.19E+00 17280
11 3.5418E-02 1. 10E+00 17280
: o . 12 3.40922E-02 1.11E+00 17280
~+ Hangi ara parcacigin hangi 13 3.5472E-02 1.03E+00 17280

son durum parcgacigina
bozundugunu yazin

~» Kutle ve Genlik degerlerini
yazin, power daima 2 olur.

{subiProcess: e,E -> rom, Hm, m, H
Reqularization 1

-Clr—Rest—Del—Size

Homentum |> Mass <|> Hidth <| Power
S| v 12
| HH | v |2
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Betik yazimi

~+~CompHEP komut satirindan emir kabul eder.
~»0ornek: comphep -blind “IJ1111}

~» ] agsagi ok demek; } enter tugsu demek.

~+~Bu komutlari kolaylastirmak i¢cin arayuzler yaziimis.
~» Bu betikler calchep iginden g¢ikar veya benim yazdiklarim benim bilgisayarimda.
-+ bunlarin set_ momenta, set_cuts, set_param .. gibi basit isimleri var.

~» bir kabuk betigi iginde kullanilabilir.

~+3imdi bir ornek betige bakalim:
~+yeni bir parcacigin kutlesini tarayalim
~»| HC de uretim tesir kesitini 35 alt surec icin hesaplayalim.

25
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#!/bin/bash

e DEEIK OTNEZI

outn=%$1

${rd}/set_momenta 7000 7000

${rd}/set_vegas 10 20000
#${rd}/set_cuts Y3 -3.2 3.2

#1f the same name 1is given, we purge the old data
rm -f ${outn}.sub*

for Mde in 100 150 200 250 300 350 400 500 600 700 800 ; do {

${rd}/set_param Mde ${Mde}
${rd}/set_gcd ${Mde}
St=0.045

echo ${Mde} ${St} >>${outn}
${rd}/set_param St ${St}

# run and save results
for ((sp=1; sp<35; sp++)); do
${rd}/select_sub ${sp}
#${rd}/run_vegas
echo $sp
sesno="grep "Session_number" session.datl cut -f2 -d' ' °

tail -1 prt_${sesno} >>$%${outn}.sub${sp}
done

i 26
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CalcHEP

~+Ayni kokten farklilagsmis yazilim (en ¢ok 6 parcacik c¢ikabilir.)

HModel: Standard Hodel

C\&BaZI farklar' List of particles (antiparticles)
» - - E - G(G )- gluon AR )- photon Z(Z )- Z-hoson
“*nggS |Q|n H yerlne h H+(H- }- H-bhoson h{h })- Higgs ef(BE J- electron
ne(He - e-neutrino miM J)- muon mm(Hm )- m-neutrino
“ t » ‘t k 1{L J)- tau-lepton nl{Hl )- t-neutrino di{D J)- d-guark
W - uf{ld }- u-guark s(8 )- s-guark c{C J)- c-gquark
pro On anlml yo h(B J)- b-guark E(T )- t-guark

~+giren pargacik polarizasyonu

- Ornek: €% veya E% yazilir.

composit 'p' consists of: dGUDc Cs S5haB
gl
E T E T e0e x| CalcHEP/num

{sub)Process: e 1.124658E-312> £, T
Honte Carlo session: 1l(beqin)

‘Hodel: Standard Hodel

(=)

Process: e%, E% -> t, T

5.F.2: OFF
- First particle momentum|[GeV]
= E_‘em“'an dlagrams Second particle momentum|[GeV]
diagrams in 1 subprocesse! Helicity of first particle
diagrams are deleted. 97 Helicity of second particle
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Polarizasyonun tesir kesitine etkisi

|

{sub)Process: e 1.124658E-312> t, T

polarize olmayan demetler: (), () P(e.m.s.) ~ : 1000.000000 [GeV]
Cos(pl,p3): min=-0.999000 max

Cross Section: 0.0331698 [pb]

- - isub)Process: e 1.124658E-312> &,
zit yonde polarize olan demetler: -1, 1 pem.s.)  :  1000.000000 [Ge¥]
Cos(pl,p3): min=-0.999000 (9

Cross Secbtion: 0.16234 [ph]

~+SLAC carpistiricisinda elektron ve pozitron demetleri polarize idi...

28
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MadGraph nedir?

Gokhan Unel / UC Irvine

HPFBU okulu - Ocak 2009
28 Aralik 2008
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Genel bilgiler

~+C**HEP benzeri, agac seviyesinde tesir kesiti hesabi ve olay
uretimi, V4.x

~»|ndirmek icin: http://madgraph.hep.uiuc.edu/

~+PCler uzerinde paralel olarak calistirmak icin tasarlanmis.
~+fortran gerektiriyor, sonuclar html olarak verilir.

~+Yeni model girmek pek kolay deqil W

5M (with CKM)

~+~Sadece proton/Anti-proton hizlandiricisi tanimhi o oeerr
-+ Farkli PDF ler secilebilir. SE
Simplified ZHDM
~+polarizasyon ve eslestirme mumkun Fulll SFD

B5M with tops
Quarkonium production in 5M

~+Yazim tarzi biraz farkl
~»pp >t t~ (antiparcacik “~" ile gosterilir ; “,” ve p~ yoktur. )
~+"xx>z>yyy" ==>7zs-kanalinda arada olsun,
*"xXxX>yyy/z"==>zhi¢ olmasmgo
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Kurulus ve calistirma

~+MG2 yi derleyin:
~~cd MadGraphII; make ; cd

~+Template dizini ilerde lazim olacak:
~tar czf Template.tgz Template/

~+*Deneme surusunu hazirlayalim:

~>mv Template Deneme; cd Deneme

~+Baska surec uzerinde calismak igin
~+Ya eskisini silerek :
-~ bin/clean ve yeni sureg girin
~+Ya da yeni bir dizin acarak:

-+ tar xzf Template.tgz ; mv Template yenisi

5.
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Ornek .

~+Yeni sureg girisi “proc data card” degqistirerek yapilir.

+vi Cards/proc card.dat

I minimum pt
I minimum pt
I minimum pt
I minimum pt

~+Baslamak icin:

~+ . /bin/newprocess

ngu-mbook:Deneme ngu$ bin/newprocess
Using Stand Alone version of MadGraphIT
Started Wed Dec 31 13:10:42 CET 2008
Running....

..Finished Wed Dec 31 13:10:42 CET 2008

Compiling libraries in Source
cd DHELAS; make

77 -0 -I.
Sunday, 1 February, 2009

-¢ httsxx.F

()

# First Process
# Max QCD couplings

24+ - HNU-HNL -

# Max QED couplings
# End the couplings

# Collider type and energ
e L L LS L R R LS

for the

for the b

for the photons

for the charged leptons

lppl ! bg
lpp2 ! be
ebeaml !
ebeamZ |

Running....

...... tar cf madevent.tar Cards HTML SubProcesses bin lib Sc
plateVersion. txt MGMEVersion.txt

rm -f madevent.tar.gz

gzip madevent. tar




H NE
O r n e k MadEvent Card for e+e->mu+mu-
E N

Created: Mon Dec 29 11:10:35 CET 2008

~~3Sonucglar index.html dosyasindadir.

1

Process: e+e->mu+mu-

. = =3 o :
~+Tesir kesiti hesap etmek icin g ;_ )
-« ./bin/survey 0 a Model: sm

~~Hesap hatasini azaltmak igin

Links

Status
= - a
./bin/refine 0 0.01 b Process Information @ncmﬂﬂn Cnmm
r
C\&’I OO Olay uretmek Igln Code Download Available
- : On-line Event Generation Only available from the we
-~ . /bin/refine 0 100 a

Results and Event Database

No runs available

~~Sonuclar:

Maotes:

~~SubProcesses/results.html

Process results
s= 105.550+ 1.376(fb)

0 : tek islemci
[ Graph _|[Cross Sect() [Error(fb) [Events (K)[Eff[Unwgt [Luminosity| 1 : PBS Uzerinden
| Sum [ 105550 | 1376 | 2[0.7] = :
PO cre- mutmu-| 105550 1376 207 [ 2060 (;Ok |§|emC|

~+Events/unweighted eventsislhe.gz
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Diagrams by MadGraph e+ @- -> MU+ mu-

Detaylar A N

Process results
s= 105.550+ 1.376(fb) e m o m
2 4 2 4
Graph Cross Sect(fb) [Error(fb) [Events (K)|[Eff[Unwgt|Lumn grapn g S
Sum 105.550 1376 2/[0.7
PO ete- mutmu-| 105550 : 7 2060,

e+e-_mu+mu-
s= 105.549+ 1.376(fb)

Graph||Cross Sect(fb) (Error{fb) [Events (K) [Eff | Unwgt | Luminosity

e S ool tb s‘tgcﬁo}l Sum || 105549 | 1376 3023
- 4o contribution | Gl 92664 1216 15/1.6] 1909 20.60
O MadGraph G2 12885 0.160 1515 795 61.70
10° ﬁ
; 1 ~~En c¢ok tesir kesiti veren alt surec¢ ve
107 diagramlar bulunabilir.
: 1 ~+CompHEP & MG sonuglari uyumludur.
1 20 600 s00 1000 1200 1400 34
M,(GeV)
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Karisik bir érnek =:.

pp>2>Jbb~ go

B e o o O e S e e s LAy ot 1 ' Directo # Diagrams |# Subprocesses| FEYNMAN DIAGRAMS SUBPROCESS
. . ry |# Diagrams|# Subprocesses| | |
PP garp1$t1r1c1smda VA : IPﬂ_uxubbx 4 2 |html _|jpostscript li~u->gbb~ Jl~c->gbb~ |
s j |P(}_uxg_uxbbx||2 ||2 ||M ||Mp_t ||u~ g->u~h b-v||c~ g->c~b b-v|
Uretimi ve bunun bb J'ye IP(}_uux gbbr “4 ”2 HM ”mmﬁm “u - >gbbe ”w.}gw I
! p PO_ug_ubbx |2 2 html postscript ug->ubb~ |cg->cbb~
;bozunmaSI ___________ \ |[Po_dxd_gbbx |4 2 |html |[postscript ld~d->gbb~ |js~s>gbb~ |
Process results [PO_dxg_dxbbx][2 2 |html  ||postscript [d~ g -> d~ b b~[s~ g > s~ b b~]|
s=9163.110=+ 760.220(fb) [P0_ddx_gbbx |[4 2 ltml  [[postscript [dd~->gbb~ [ss~>gbb~ |
IPO_dg_dbbx |2 2 |htm!  ||postscript l[dg->dbb~ [sg->sbb~ |
| Graph  |[Cross Sect(fb) Error(fb), IPO_gux_uxbbx/[2 2 |html  ||postscript g u~ > u~ b b~|lg c~ > c~ b b~|
| Sum || 9163.110 | 760.220 | [PO_gu_ubbx |2 2 [tml  |[postscript [cu>ubb~ [gc>cbb~ |
| PO ddx ghbx 1376.700 400 IPO_gdx_dxbbx 2 2 |html  ||postseript |g d~ > d~ b b~||g s~ > s~ b b~|
[ PO dxd gbbxl\ 1240500 946 [PO_gd_dbbx |2 2 lotml|[postscript lgd->dbb~ [gs>sbb~ |
| PO uxu gbbx/| \ 1083.900] 93.761] [PO_gbx_bxbbx|4 I ot Diagrams by MadGraph  dd~->g b b~
| PO uux gbbx| \1060.000| 88.280) [PO_gb_bbbx 4 I |html Ny
[ PO bbx ghbx||  \625.840[ 62016 PO_bxg_bxbbx|[4 [ |html
| PO bxb gbbx|| 805.040| 52.445] [PO_bxb_gbbw: lhtml a
| PO _gd dbbx|| 3N600[ 20416 [PO_bg_bbbx | |htm! g
| PO dg dbbx| 298Y70| 18352 IPO_bbx_gbbx |4 |html £ e
[P0_gdx_dxbbx/| 2928)) 15608 : graph 1 : graph 2
[PO_dxg dxbbx/| 289.450\  18.960| Brags have
IPO_gbx_bxbbx|| 273.830| \, 22697 ddx_gbbx 1
[P0 bxg bxbbx|  255510] 9513 5= 1376.711= 156.402(th)
|_PO_bg bbb 234.520)| 2\-'?%| |Graph)|Cross Sect(fb)|[Error(fb) Events (K)|| Eff [Unwgt|Luminosity|
im === “"‘bbx“ 23933&“ 17.79 [Sum | 1376711 | 156.402 | 60/[27.8]
PO gux wxbbx|  239.150] 122X |~ G5 g9z 107400 e 13 o002
| PO gb bbbx| 236.610( 19634\ [ Gl 576.740]  43.629) 15[ 93] 14 0.02] graph 3 graph &
| PO _ug ubbx|| 234210( 12679 \ |[ G4 57004  2.761] 15[ 59 76 1.33)
| PO _gu ubbx| 231.820( 13.192] \| G3| 53547 2612 15| 60| 80| 1.49|
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Kisa yol

~+Hepsini yapan tek bir
komut var:

~&Yeni sureci tanimladiktan
sonra kullanilir.

~» proc ve run cardlar diizenlendikten
sonra

-+ ./bin/generate events

~» bitince index.html kendiliginden

guncellenir:
Links Status
Process Information Generation Complete
Code Download Available

On-ling Event Generation Only available from the web

Results and Event Database

1 runs available

Links Status
Process Information Generation Complete
Code Download Available

On-line Event Generation Only available from the web

Results and Event Database No runs available

ngu-mbook: Template ngu$%

bin/generate_events
Enter 1 for parallel @ for serial run

f
Enter
eeZmm
Mon Dec 29 12:03:05 ¢
Generating 100 events
Cleaning SubProcesses.
Cleaning Source:
Cleaning lib:

Cleaning bin:

Compiling libraries

run name

L 20038

0 : tek islemci
1 : PBS uUzerinden
cok islemci

Working on subprocess.
PB_e+e-_mu-+nu- [

1s -1 Events/

1968 Dec
20991 Jan
20459 Jan

2007 banner_header. txt

1:26 eeZmm_banner.txt

6

22

2 21:26 eeZmm_events. lhe.gz
Z2 2

8948 Jan 1:26 eeZmm_unweighted_events. lhe.gz

Available Results
Links | Events |Tag| Run | Collider |Cruss section (pb) |Evem's
. ce
results banner |Parmn-1cvc1 LHEl fermi ‘mzmm ‘ 500 x 500 ch‘ J0492E+00 100
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polarizasyon

PDF

QCD scale

Esleme

Sunday, 1 February, 2009

|
N
91.1880
91.1880
91.1880
1

= =

= fixed_ren_scale
= fixed_fac_scale
= scale

= dsqrt_gZfactl

= dsgrt_gZfact?

= scalefact

= lppl ! beam 1 type (O=NO PDF)
= lppZ2 ! beam 2 type (0=NO PDF)
= ebeaml ! beam 1 energy in GeV
= ebeam? ! beam 2 energy in GeV

= polbeaml ! beam polarization for beam 1
= polbeamZ ! beam polarization for beam 2

= pdlabel I PDF set

1t .true. use fixed ren scale

1t .true. use fixed fac scale
fixed ren scale

fixed fact scale for pdfl

fixed fact scale for pdf2

scale factor for event-by-event s

1ckkw l ® no matching, 1 MLM, 2 CKKW matc
®Cards/proc_card.dat



Pythia ve PGS araylzi

~+MG, uygun sekilde kurulursa, kolayca Pythia ve PGS’e baglanir.

~+Baglantinin kurulmasi icin: \,
~cd MG ME_V4.4.12/ Hizl alglc;

~tar xzvf ../../pythia-pgs V2.0.26.tar.gz tKﬂlZe§HTu

~cd pythia-pgs;make ; cd

~tar xzvf ../../ExRootAnalysis V1.0.6.tar.gz

: o ngu-mbook: Template ngu$ bin/generate_events
+cd ExRootAnalysis;make Enter 1 for parallel @ for serial run

0

WeSkISI glbl (}a|l§tlrln Enter run name
eeZmm_hepsi
& e : o o .
cd ../Template Fri Jan 2 21:41:33 CET 2009
wbin/newprocess Generqting 100 events
Cleaning SubProcesses.
~+pitince sonuglar guncellenir (leaning Source:
Code Download Available
On-line Event Generation Onlv available from the web
Results and Event Database 2 runs available

Sunday, 1 February, 2009



Toplu sonuclar

~+ Artik MG 3 seviyeli sonug verir
~+Parton seviyesi

Available Results
~» quarklar, leptonlar ..
: . |‘mks | Events |Tag| Run | Collider Cross section (pb) |Ev&nE
&
Hadron SeVIyeSI\mm er [ Parton-level | LHE |ffermi| ee2mm |00 S0 ool -10492E400 | 100
~» hadronlar, mezonlar .. Paronlevel | LHE
- - Hadron-level
»wA|g|(; Sev|yes|\wm (Pythia) |[PIRHEP LHE ;. o illee2mm_ hepsi 500 x o0 Gey||  10144E+00 | 100
Reco. Objects.
~» ‘muon adayr’ (BGS) LHED

banner_header. txt
eeZmm_banner. txt

eeZmm_events. lhe.gz
eeZmm_hepsi_banner. txt
eeZmm_hepsi_beforeveto.tree.gz
eemm_hepsi_events. lhe.gz
eeZmm_hepsi_events. tree.gz
eemm_hepsi_pgs. log
eemm_hepsi_pgs_events. lhco. gz
eemm_hepsi_pythia. log
eemm_hepsi_pythia_events.hep.gz
eemm_hepsi_pythia_events. lhe.gz
eemm_hepsi_unweighted_events. lhe.gz
eemm_hepsi_xsecs. tree
eemm_unweighted_events. lhe.gz

M
[ay]

Yeni kitikler Events
dizininde olusur:

39

b

7
7 -
7
7 -
7
7 -
7
7 -
7
7
7
5
7
5

REERERERRZRENS
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Sonuc

~+Elimizde agacg seviyesinde de olsa ¢ok yararli 3 program var.
~+CompHEP, CalcHEP, MadGraph
-~ Meraklisi icin: MCNLO nedir?

~+*Herhangi bir modeli bilgisayara girerek o model i¢cinde agac
seviyesinde hesap yapabiliriz.
~+| agrangian’i biliyorsak, yeni bir modeli de ekleyebiliriz.

~+Bir carpistiricida bu modellerden birinden geliyormus gibi olay
uretebiliyoruz.
~+Bu olaylari kullanarak o modelin olgulebilirligini hesaplayabiliriz.

~+Bu olaylari kullanarak o modelin olgulebilmesi icin bir hizlandirici
tasarlayabiliriz.

40
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(Gece Sefasl - sabaha kadar sdev

~+Comhep ile sunlari yapin (SM kullanarak)
1. LEP-1 ve LEP-2 de ¢*u- uretme tesir kesiti bulun
2. LHC de W*W- Uretme tesir kesiti bulun

~+*MadGraph SMCKM modeli ile sunlari yapin
1. LHC de W*W- uretme tesir kesiti bulun
2. 500+500 e-y makinasinda 100 adet 2jet+MET olay! uretin

1. Bu olayin tesir kesitini hesaplayin.
2. Olarlari PGS’den gegip root dosyasi olugmasini saglayin.

41 graph 3
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