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Ina komnanaepoB HOBoro nokojenuss LEP2, HERA, Tevatron, LHC, ILC

yxke B CM Hy>XKHbI IPpelH3HOHHDbIEC PACYeThl 9KCKJIIO3UBHBIX PEeaKIHH C

YHCJIOM KOHeUHbIX yacTtHl (chepmuonoB) 4, 5, 6 u 8, a Takxke

IOMOJIHUTEJIbHBIMH KeCTKHMH (POTOHAMH H/HJIH CTPYSIMH.
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napsel tt - 8 depmHoOHOB
OOHHOUYHOro t—xBapxa B mome gW — 5 depmMHOHOB
6o3oxHa Xurrca B cocTogHHH ttH - 8 depmMHOHOB

6o30Ha Xurrca pp —> q q W+ W— - 6 depMHOHOB



JIBa OCHOBHBIX THIIA T€eHEPATOPOB COOBITHH IJISI KOJJIAHIEPOB:
(1) paboTaroT ¢ OHOJIHOTEKAMH AaMILIHTYI JJIs1 PA3JIMYHBIX IIponeccoB. B
OCHOBHOM BKJIIOUAIOT B ce0s1 HA00PHI aMIUIUTY 1 292 1 1->2
(2) paboraroT ¢ npaBuiaMu @eHHMaHA HIIH 3JIEMEHTAPHBIMH CIIHPAJIbHbIMH
AMILIATY JaMH. BbIUHCISII0T aBTOMAaTHYECKH JIIO0bIe TPpedyeMbie
aMIUIMTY bl nporeccoB. I1o oTHoime HUIO K (1) ABISIOTCA «reHepaTopaMH

I'eHepaTopoB>» HIIH «<ME€Ta-I'¢cHEPpaTOpaMH>».

* [eHepaTopbl N UHTErpaTopbl, OCHOBbIBAIOLL, Mecsl Ha bubnuotekax:
PYTHIA, HERWIG, ALPGEN, MC@NLO, TopREX, TAUOLA,
WPHACT/PHASE, SANC, HDECAY...

* [eHepaTtopbl, paboTalowime ¢ npasunamm denHmaHa:
CompHEP, GRACE, MadGraph, CalcHEP,
O'MEGA/WHIZARD, SHERPA, ALPHA, HELAC



* CompHEP siBasieTcsi mnepBbIM reHepaTOpoOM, padoTAIOIM M ¢ IPABHJIIAMH
derHMAaHA IS 1M POKOI0 CIIEKTPa HECTAHAAPTHLIX MOeJIeH TEOPHH MOJIs.
IIpaBuina ®enHMaHA reHEPHUPYIOTCA aBTOMaTHYecKH nporpammod LanHEP

HCXO0 1A H3 JIAI'PAHKEBbIX YJICHOB B IIPOCTPAHCTBE KOOPJIHHAT.



ConepxaHHe

CranpaptHas ¢pusuka Ha LEP2, Tevatron, HERA u LHC. ITosHbie HaOOpBI
APEBECHBIX JUarpaMm, KaJTMOPOBOUHAS] HHBADHUAHTHOCTb U YHUTAPHOE MOBEICHHE.
MmuorokananbHOe MoHTe Kapsio HHTErpupOBaHUE U PEryJisipyU3aliisl aMILIUTY 1.
[Ipumepni.

Jlarpanxuansl B popmare CompHEP. ['enepanyiss HeCTaHIApPTHBIX MOJEJIEH.
ITporpammusii naket LanHEP.

Pu3nKa BHE CTaHIaApTHOM Monenu. [Tpumepsi.

[Tocnenuue stansl passutust CompHEP nyis npumenenus B pamkax npoekra LHC:
sapo FORM, untepderice k nporpammam PYTHIA 6, HERWIG 6, 6a3bl manHbIX
coopiTui Wist LHC (MCDB), naccuBnbie pexxumbl (batch modes) cueta g
MHOT'OMPOLIECCOPHBIX KOMIUIEKCOB, YHUBepcabHbk popmaT Les Houches Accord,
unTepdencel Kk gerekropam LHC u npou.

[IpoMeXyTOUHBIE UTOTH



CompHEP paboTaeT ¢ noJIHbIMHA KaJTHOPOBOUYHO-HHBAPHUAHTHBIMHA HA0OpaMH
OPEBECHBIX AUArpaMM, HE UCIOJIb3Y 1 CTaHdapTHbIE MPHOIHUKEHHS THIIA
poxaeHue X pacnaj (uiau oeck.manon mupunbl: PYTHIA, HERWIG, ...).
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TouHbe npomnaraTopbl MOTyYT HApPyIIATb COKPAIICHHA JIBOﬁHb]X IMOJIIOC HbIX

wieHOB (kamuOpoBoYHbIE U(1)em COKpaleHHs1), UYTO JAET HEYHHTAPHbBIA POCT O

IIpumep: quarpammsl ¢ (poToHaMH B t-KaHajle (A=y)
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Perynsipuzanus ksagpupoBaHHbix aMiuiutyy CompHEP ocyie cTBisiercst B
paMkax (pakTopu3anuu ¢pasosoro oobema dRn=J dRn2 dR2 dsc
MoCJIeAyIoIe H 3aMeHOH NMePeMEHHDbIX, B KOTOPBIX €CTh CHHI'YJIIPHOCTH. ITO
e JTHHCTBEHHAas OIlepaIiysi, He MPOBOISIIA SICSI B ABTOMAaTHYECKOM pPeKHMe.
I103BOJIsIET MOJIYYHTh TOYHOCTDH BbIUHCJIeHHS cedeHuH nopsiaka 0.1 % n
9(h(peKTHBHOCTD IreHepPalHi «COOBITHH 0€3 Beca» ISl CHHIYJISIPHBIX
ammuinTya nopssaka 1 % npu sHeprusx LHC \s=14 TeV, uro mis NPYrux

IreHepaTopoB HEQOCTHKHMO.
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ITpumep: peryisipu3anus aMILUIMTYObI pp 2 y y + 2 jet ( HeIPHBOAUMbIH
KX ¢oH Kk curnany jerkoro 0o3ona Xurrca Ha LHC B curumarype yy
+cTpyH). 36 naproHHbIX noamnponeccos B hash-model format, B kaxxmom u3

HUX 15-20 mquarpamm u 10-20 perynsspusanmii.

iy - 15 1 eo——
' e—— u Uy 1 e—— - "
B Y I ¥ fuy -7 Regularization

g o g - S *-'.?1 U Momentum |> Mags <|> Width <| Powerl
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ITpumep: peryasipu3anusa ammuatyanl pp = y + 3 jet (KX I ¢on
oM 00YHOH HaeHTH(PHKaALMH [jet D y| K curmany yierkoro 603oHa Xurrca
Ha LHC B curnarype yy+crpyn). 50 naproHssix nognpoueccos B hash-
model format, B kaxgom u3 Hux 30-40 quarpamm u 10-20 peryasspusanuii.
Oo0me e uncno quarpamm KX J1 okoio 2000

. subprocess ., [pb] i d#t. ¢ — A, d#, d#, D3 8.0 0
1 uFt, uFt —+ _-L{’?._ W, uft 514.1 0.36 d#, G — A, GG d# 195.2 0,14
’, uF, Uf# = A G uft, U# 123.2 | 0.09 D# uft = A, G udt, D# 98.7 0.07
uF, U# = A G, d#t. D# 0.3 0 D U# = A G, U#, D# 17.6 0.01
4 uft, U# = A.G.G.G 2.4 0 Dt d#t — A G ouft, U 0.1 0
g uft, d#t = A, G uft, d# 208.1 0.15 Dt d#t — A G, d#. D 23.2 0.02
i uF, D#F — A, G udt, D# 1014 | 007 D d# =+ A GGG 0.4 0
7 uft, G = A ug, udt, U 52.5 0.04 D# . D# — A G, D#, D# 9.0 0
5 U#.G = A, ugt, dft, D# 30.3 0.02 D#.G — A, ugt, U#. D+t 9.6 0
0 uF. G = A GG uft 1397.7 | D#.G — A, d#t, D#t, D+t 2.8 0
10 U#uft = A G udt, U# 1257 | 0.09 DE.G— AG G, D# 69, 1 0.05
11 U4t udt — A G d#, D# 0.3 0 Gouft = A ugt, udt, U# 53.3 0.04
12 U#. u#t = A GGG 2.4 0 Gouft = A udt di, D# 297 0.02
13 U U# = A G U# . UH# 19.1 0.01 oudt = A GG uft [ 40000 1
14 U, d#t = A G, U, d# 41.9 0.03 G U# — A ugt, U#£. U Q.5 0
15 T4, Dt — A, G, U#, D# 17.2 0.01 G U# = A U#. d#, D3 4.5 0
16 U#,.G = A uft, U, U# 8.5 0.01 GUH# = A GG UH# 198.6 | 0.14
17 U#.G = A U#. d#, DF# 4.5 0 G.d#t — A udt, U, d#t 238 0.02
18 U#.G—= A G G UH# 196.5 | 0.14 God# — A d#, d#. D+# 1.7 0
19 df, uft = A, G udft, d# 2069 | 0.15 Gd#t = A GG d# 190.9 | 0.13
W) d#, U# = A G, U, d# 41.9 0.03 G, D# — A, ugt, U#, Dt 0.9 0
31 dt, d#t — A G, dd# 49.7 0.03 G.D# = A GG, D# 2.9 0
27 d#t, D# — A G, uf, U# 0.1 0 G.D# = A GG, D# 68,5 0.05
33 d#, Dt — A, G, d#. D 23.3 0.02 GG —= A G uf, U# 277, 0.20
34 d#, D# = A G.G.G 0.4 0 GG = A G d#, D# 69,5 0.05
35 d#t, G — A uft U, d# 239 0.02 pp—+ A 3.9, 5070.4




IIpumepsl hopMmaToB narpanxkeBbix wieHOB CM B model input file makera

LanHEP renepanun npasun @enHMaHa

E left fermion interaction with gauge fields

lterm anti{psi)*gamma®*(1-g5)/2*(i*deriv-g*taupm*WW,/2-Y*g1*B1)*psi
where
psi=11, Y=-1/2;
psi=12, Y=-1/2;
psi=13, Y=-1/2;
psi=gla, Y= 1/6;
psi=qgZa, Y= 1/6;
psi=g3a, Y= 1/6.

% right fermion interaction with gauge fields

lterm anti(psi)*gamma®*(1+g5)/2*(i*deriv - Y*gl*Bl)*psi

where
psi=el,¥= -1;
psi=el, Y= -1;
psi=e3,¥= -1;

psi=u, Y= 2/3;
psi=c, Y= 2/3;
psi=t, Y= 2/3;
psi=d, Y= -1/3;
psi=s, Y= -1/3;
psi=b, ¥= -1/3.

% guark-gluon interaction

lterm GG*anti(psi)*lambda®gamma*G*psi where
psi=ql; psi=qg2; psi=g3.



IIpumep: popmart cekropa BepumH W,Z — kBapku B CompHEP model file

SM, unitary gauge

Lagrangian

P1 | P2 | P3 | P4 | = Factor <|> dlLagrangian/ dA(pl) dA(p2) dA(p3)

A | W+ | W- | | -EE |m3.p2*ml.m2-ml.p2*m2.m3-m2.p3*ml.m3+ml.p3*m2.m3+m2.pl*ml.m3-m3.pl*ml.m
B |b | A | |EE/3 |G(m3)

B |b |G | | GG |G(m3)

B |b |H | | -EE*Mb/ (2*MW*SW) |1

B |b |2 | | -EE/(12*CW=5W) | 2%5WA2*G(m3)* (1+G5)-(3-2*5WA2)*G(m3)*(1-G5)
B |c [ W- | | -EE*Sgrt2*Vch/ (4*5W) |G(m3)*(1-G5)

E [t [ W- | | -EE*Sgrt2*Vth/(4*5W) |G{m3)*(1-G5)

B [u [ W- | | -EE*Sgrt2*Vub/ (4*5W) |G{m3)*(1-G5)

C |b | W+ | | -EE*Sgrt2*Vch/ (4*5W) |G{m3)*(1-G5)

C |c | A | |-2*EE/3 |G(m3)

C |c |G | | GG |G(m3)

C |c |H | | -EE*Mc/ (2*MW*SW) |1

C |c |Z | | -EE/(12*CW=5W) [ (3-4*5WA2)*G(m3)*(1-G5)-4*SWA2*G(m3)*(1+G5)
C |d | W+ | | -EE*Sqrt2*Ved/ (4*5W) |G{m3)*(1-G5)

C |s [ W+ | | -EE*5grt2*Vecs/ (4*5W) |G{m3)*(1-G5)

D |c [ W- | | -EE*Sgrt2*Ved/ (4*5W) |G{m3)*(1-G5)

D |d | A | |EE/3 |G(m3)

D |d |G | | GG |G({m3)

D |d |Z | | -EE/(12*CW*5W) | 2%5WA2*G(m3)* (1+G5)-(3-2*5WA2)*G(m3)*(1-G5)
D |t | W- | | -EE*Sqrt2*=Vtd/ (4*5W) |G{m3)*(1-G5)

D [u [ W- | | -EE*Sqgrt2*Vud/ (4*5W) |G{m3)*(1-G5)

E e | A | | EE |G(m3)

E |e |Z | |EE/(4*CW=5W) [ (1-2*SWA2)*G(m3)*(1-G5)-2*SWA2*G(m3)* (1+G5)
E [ ne [ W- | | -EE*Sqrt2/(4*5W) |G{m3)*(1-G5)

G |G |G | | GG |m2.p3*ml.m3-ml.p3*m2.m3+m3.pl*ml.m2-m2.pl*ml.m3-m3.p2*ml.m2+ml.p2*m2 .m
G. [G.c |G | | GG |m3.p2

H |H |H | | -3*EE*MHA2/(2*MW=5W) |1

H [ W+ [W- | | EE*MW/SW |m2.m3

H | Z |Z | | EE*MW,/ (CWA2*5W) |m2.m3



General 1nstruction

e Modify SM Feynman rules or write your own set.
If too complicated,

* Install LanHEP
http://theory.sinp.msu.ru/~semenov/lanhep.html

e Print Lagrangian in LanHEP file modelBSM.mdl
e Type the command lanhep modelBSM.mdl
e Check the output Feynman rules, constraints, etc. in

vars.mdl
Constraints

func.mdl. © et inias

pr tcls.mdl Lagrangian

lgrng md1 Composite

 Install CompHEP. Move *.mdl files to user/models dir
http://theory.sinp.msu.ru/comphep

* Open new model. Input physical process of
interest. Generate unweighted events.



Simple exaple: how to implement gg-»yy at the one-loop
to CompHEP model (Higgs bosoon at LHC, inclusive mode)

i

gadan EHA,E[ -"-,‘(
. N H® __/

& Ny
o000l t,W

Y
. . I;‘“ff _ }"“.-’“.-H_F _F;'L.UH
The effective Lagrangian = T

The effective vertex U5 g/ zu (ki k2) = Mynpyzu [(kike) g — kUK ]

where Ao = 8\,'IIH_I31_M Br(H — )
f j’”-H

find using HDECAY (Djouad, Kalnowski, Spira, CPC
108(1998)56) or other loop package (e.g. FeynHiggs)




Lagrangian

P1

|P2
| A
| W+
|b
|b
|b
|b
| c
| t

add | t er mto LanE

ZP model file nodel FFH. ndl

E effective lagrangian term FFH

parameter lambda_ggH=1e-5.

lterm

| P3
|H
| W-
| A
|G
|H
| Z
| W-
| W-
| W-
| W+
| A
|G
|H
| Z

— lambda_ggH/4

*(derivimuFAr*nu-derivAnu*Asmu)
*(derivimu*Arnu-derivinu®Asmu) *H.

and generate | gr ng. ndl in CompHEP format

Stand. Model+VVH (un. gauge)

P4

| = Factor

| lambda_ggH

| -EE

|EE/3

| GG

| -EE*Mb/ (2*MW*5W)

| -EE/(12*CW*5W)

| -EE*Sgrt2*Vcb/(4*5W)
| -EE*Sgrt2*Vtb/(4*5W)
| -EE*Sgrt2*Vub/(4*5W)
| -EE*Sgrt2*Vcb/(4*5W)
| -2*EE/3

| GG

| -EE*Mc/ (2*MW*=5W)

| -EE/(12*CW*5W)

<|> dlLagrangian/ dA(pl) dA(p2) dA(p3)
|pl.p2*ml.m2-m2.p1l*ml.p2
[m3.p2*ml.m2-ml.p2*m2.m3-m2.p3*ml.m3+ml.p3*m2.m3+m2.pl*ml.m3-m3.pl°
| G(m3)
| G(m3)
|1
| 2#5W*=*2*C(m3 ) * (1+G5)-(3-2*SW**2)*G(m3 ) * (1-G5)
| G{m3)*(1-G5)
| G{m3)*(1-G5)
| G{m3)*(1-G5)
| G{m3)*(1-G5)
| G(m3)
| G(m3)
|1
M{S—é*sw**E}*E{mB}*{l—GE}—é*SW**E*G{mS}*{1+G5}



Beyond the SM with CompHEP: main
fields of Iinterest (theory)

Effective operators of higher dimensions (ndim>4)

anomalous triple yW+W-, Z W+W- couplings
anomalous quartic Z,W= couplings
anomalous t-quark ( Wtb ) couplings

anomalous Higgs self-couplings ndim=6
contact 4-fermion interactions

SUSY particles
chargino, neutralino and stermion production
MSSM without R-parity, NMSSM

SUSY Higgs bosons
h, H, A and H+ production
intense coupling regime in the Higgs sector
explicit CP violation in the Higgs sector



Quantum gravity and extra dimensions

universal extra dimensions;
RS1 and effective 4-particle Lagrangian for RS1
neutral gauge boson from extra dimensions
Higgs signals in large extra dimensions
graviton production in KK with large extra
dimensions
relic density of KK dark matter

Extensions of SM (other than SUSY) and exotica
Leptoquarks, scalar and vector
excited quarks and leptons
extra generations and heavy neutrino
SU2)LXSU(2)RXU(1) model, W' and Z
SU(3)LXU(1) model, W' and Z', Higgs bosons
lepton flavor violation, FCNC



Muonic photon

Paraphoton

E6 1sosinglet quark

Heavy Dirac and Majorana neutrinos
little Higgs models with T-parity
doubly charged Higgs bosons

The list of topics is based on the analysis of more than 1000
papers quoting CompHEP.



Published experimental analyses beyond the SM quoting CompHEP

DELPHI '98 chargino, neutralino, gravitino at LEP2

ALEPH '98 SUSY in y+miss ET, LEP2
DELPHI '99 H in events with isolated y LEP2
DO '01 leptoquark pairs — v+jets Tevatron
Hl1 '02 excited v HERA
Hl1 '03 e and p with miss PT HERA
ZEUS  '03 single top production HERA
DO0,CDF '03 single top production Tevatron
OPAL  '03 single production of H++, H-- LEP2
DO '04 three and four body stop decays Tevatron
CDF '05 excited and exotic lepton — ey  Tevatron
CMS '05 discovery of SUSY with pu LHC

Hl1 '05 doubly charged Higgs bosons =~ HERA
Hl1 '05 search for monopole HERA
DO '07 single top evidence Tevatron

List is not full. A number of CMS and Tevatron studies '08-'09 in progress or

not yet appeared.



(I) Anomalous interactions of top-quark

Lf-jrf == an;—l—i—.‘z{?ﬂ] —I—Gll':

Seven SU(2)®U(1) invariant effective operators of dimension
six contributing to the Wtb vertex

Owe = |[(Geo*'7itg)® + & (tro*iqr “}]H-""r
Owe = [(quo*7Tbg)®+ ®F(bro* tiqr)|W/],
Oy = i[(®TD,P)(try.br) — (D, ®) T O(bry.tr)]
Op: = (quDutgr)D*® + (D*®)"(D,trqL)
Oqw = [qY'T 'DVqr + Dvgry*r'qr|W! v
Oz, = i[@T7'D,®— (D, @) ' ®|grvy.7"ar
Opy = (quD,bg)D*® + (D, ®)"(D,brqr)

= ( » ) C o Wi, =0, W] =9, W, + gergr W W7



O_tW® and O_bWa give the effective Lagrangian

1 - .
L=— llu'-l'._[,J_FG"L“JI'L forPr + for Pr)b + h.e.
v 2 2mw

where f_2L and f_2R are the Wtb anomalous couplings

_ Ciwe vvV2mw _ Cowe vv2mwy
far = —5 , hr=—F7
A= g A- g
II-}.LJ = D}ﬂ.{.{-.l" - -DZ"'TT-*jq E}J.l - B'u_ - if.'{}‘
1 ) i, _
PH..L - Erl:l: _L'..:'l-l" G-_,:_l.]' = E[H'J_L -tf.] L 2 J

E.Boos, L.Dudko, MD., T.0Oh, A Pukhov, M.Sachwitz, H.Schrelber
EPJC 21(2001) &1, EPJC C16(2000)269, EPJC C11(1999)473



CompHEP version 4.2p1

Latex 1/5
A- el nl B----- ——T A----- —s—1h
o t b
el +H+ b b < T
< SH+ Vi
T el———mnl el————mnl
4] H+ h
e e M
A---- T . T
CompHEP version 4.2p1
{sub)Process: A, el -> nl, T, b
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Ahstract

CompHEP package is created for calculation

of decay and high enerqgy collision processes of
elementary particles in the tree approximation.

The main idea put into the CompHEP was to
make awvailable passing from the Lagrangian to
the final distributions effectively, with the
high level of automatization.

Use the F? key to get the information about

interface facilities and the F1 key to get

online help.

Parameters
Constraints
Particles

Lagrangian
Composite

Edit model

CompHEP version 4.2pl
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Anomalous top couplings: tt and single t production,
NLC
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Anomalous top couplings: single top production,
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New Features in CompHEP 4.4
(Interfaces)

e COmpHEP->PYTHIA (CPYTH) (ready)
e CompHEP->PYTHIA-TAUOLA (ready)
e CompHEP->HERWIG (ready)
e COmpHEP->HERWIG++ (In progress)

* Interfaced to Exp. Collaboration SW:
SIMDET(ILC), CMKIN(CMS), ATHENA(ATLAS) and DO
(Tevatron) Run Il software.

* Macros of interface to ROOT graphics (in progress)
* Output Events are ready for LCG MCDB Data Base




Batch Modes in CompHEP 4.5

Both parts (symbolic & numerical) have batch regimes:
Perl scripts: symb_batch.pl and num_batch.pl

Why the scripts are useful?

Computations of many subprocesses - laborious task,
can be significantly simplified

Long/large-scale calculations:
GUI is not handy

Support of parallel calculations:
very helpful for N*CPU machines/computer clusters
(pbs/lIsf is available; grid in progress)

“Knowledge transfer”:
theorists/phenomenoligists can prepare model/process.dat/batch.dat
for further simulations by experimentalists



MCDB — Knowledge Base
http://mcdb.cern.ch

Database of sophisticate MC simulated
events and their description. It is
Integrated with CMS software already

CompHEP group uses this project to
distribute and document CompHEP
events for LHC community

MCDB - MonteCarlo Database
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LHEF, LHAPDF, SUSY LHA

LHEF - the format adopted by almost all developer groups
hep-ph/060917

Now CompHEP supports 3 formats:

cpyth-1, cpyth-2 (for experiments, where the formats are used),

LHEF with HepML header .

There is a special option -- Generator (LHEF format) -- in the event menu in n_comphep.

All modern PDFs are available via LHAPDF: CTEQ, MRST, Alekhin PDF, etc.

Both options, LHAPDF and internal PDF, are available in CompHEP 4.5
with the same functionality in both regimes

SUSY LHA

The SLHA interface is implemented in SUGRA and GMSB models of CompHEP
(instead of ISASUSY in the previous versions)

By default the slhaScript file invokes suSpect



New features of parallel version of CompHEP, based on FORM language

Com pHEP
w ih FO RM -basxl caluhktor




CompHEP sBiasiercss HanOoJ1ee y100HBIM HHCTPYMEHTOM JUISI IIPOBEPKH
Te€OPEeTHYECKHX I0X0I0B MPSMbIM MOeJIHPOBAHHEM IIH POKOT0

CIIEKTPa MPOLECCOB HA KoJllanaepax.

OnepauHs aBTOMATH3HPOBAHBI, HArJ4OHLIH HHTepdeHC

* LanHEP renepupyer npasuia ®ediHMaHa B HY>KHOM (popMaTe Ha
OCHOBE JIarPAaHKHAHA HECTAHJAPTHOH MOJIEJIH B IPOCTPAHCTBE

KOOPAHHAT

* 3¢ deKTHBHO paccUHTHIBAIOTCA JIIO0bIE (10 6 YaCTHI] B KOHEYHOM
COCTOSIHMH) CeUeHHsI H pacnpeiesieHus IS NOJIHbIX KAaJIJHOPOBOYHO-
HHBAPHAHTHBIX HA00POB nuarpaMmM. TOYHO YUHTBHIBAKOTCS

HCIIPHBOJHMbIC CbOHbI H CIIHHOBbIC KOPPCJISAIIHH.



OXCNEepPHMEHTATOPE XOPOLIO 3HAKOMBI C MAaKeTOM

CompHEP 3¢ rekTHBHO reHepHpyeT MOTOKH COOBITHH «0€e3 Beca»

(«unweighted events»)

Hmeet naTepdencol kK nakeram PYTHIA n HERWIG o0pa3oBanus

aJIPOHHBIX CTPYH H AAPOHH3AIHH KBAPKOB/TJIIOOHOB

HNmeeT nHTEpherChI K MPOrpaMmMaM PEeKOHCTPYKIHH neTeKTopoB D0
u CDF (Tevatron), CMSSW (CMS, LHC) u ATHENA (ATLAS,
LHC)

OnTHMH3HPOBAaH H NPOBEPEH IS MOETHPOBAHHUS DOJIBIIH X
MACCHBOB COOBITHH ([IeCITKH MHIJUJIMOHOB), COOTBETCTBY LM X

peajbHbIM cBeTHMOCTAM Tevatron and LHC

[laxeTr CompHEP - yno6Hoe CcpeIncTBOM OOyUYeHHd
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CompHEP: a package for evaluation of Feynman diagrams, integration over multi-particle phase space and event
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CompHEP Collaboration

E.Boos, V.Bunichev, M.Dubinin, L.Dudko, V.Edneral, V.llyin, A.Kryukov, V.Savrin - SINP MSU, Moscow, Russia.
A.Semenov - JINR, Dubna, Russia.

A.Sherstnev - SINP MSU, Moscow, Russia and University of Oxford, UK.

ABSTRACT

At present time when a new generation of TeV energy colliders is beginning to operate one needs to calculate cross sections for a great number of various reactions.
The CompHEP package was created for calculation of multiparticle final states in collision and decay processes. The main idea in CompHEP was to enable one to
go directly from the Lagrangian to the cross sections and distributions effectively, with the high level of automation.

While ortodox event generators are software libraries (see @ Event generator) of various matrix elements, CompHEP starts from the level of Feynman rules for a
gauge model Lagrangian and calculates symbolically the matrix element for any process defined by a user. In this sense GompHEP is a "generator of generators” {or,
following the abovementioned reference, a "meta-generator”). The Feynman rules for a gauge model Lagrangian in the format of CompHEP model files can be
generated by @ LanHEP.

News

= 19/08/2008 @42 of the Best Free Linux Scientific Software. CompHEP is on the first place in Physics category.
= 13/06/2008 Users are invited to place an information about models in CompHEP format at users model library.

Tl

*]




IHaker CompHEP cB0001HO pacnipocTpaHsieTcs O CTPaHHIbI
http://comphep.sinp.msu.ru

nocje perucrpanmui. O0beM 3allakOBaHHBIX «source codes» 1.9 Mo.

CrarncTHKa cafira

® 1450 3aperUCTpHpPOBAHHBIX I1OJIb30OBaTeJIeH

® 5-10 downloads mnaxeTa exegHEeBHO

®* 600 HOBBIX BXOOOB «unique hosts» Ha caHT exeMeCSYHO

CaiiT comep)XHT PYKOBOJICTBA IOJIb30BAaTEJIsSI H Pa3HO00PA3HYI0 CIIPABOYHYI0 HH(bopMaIHIO.

B pa3nene «Tutorials» HaxoasaTca JIeKIHM M0 HCNOJIb30BaHuI0 maketa CompHEP
D.Green (US CMS, LHC Physics Center), K.Matchev (Florida U), J.Richman (UC Santa Barbara)

H JIpyrue y4eOHO-CPaBOUYHbIe MAaTEePHAJIBI.

1 mecto B peritudre The Open Science Project B kateropun «Highest rated software»

1 mecTo B peritunre «42 of the Best Free Linux Scientific Software» B kaTeropun «®u3uka»



