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/**********************************************************************************

* Package: GSM *

* Class : BosonPart *

* *

* Description: *

* Auxiliari Theori for bosonic iart of self enercI]ies *

* *

* Sources: *

* - Bardin, Degrassi, The Standard Model in the Making, Oxford, 1999 *
* - Nucl. Phys. B197 (1982) 1-44 / first summary of one Ioop core *

*

- Bardin et al., hep-ph/9709229,

* - Bardin et al., CPC. 133 i2001i 229, hei—ih/9908433 *

* *
IIIIIIIIIII *
* *

**********************************************************************************/

#include <math.h>
#include "TMath.h"

#include "Gfitter/GMath.h"
#include "Gfitter/GConstants.h"
#include "Gfitter/GTheory.h"
#include "Gfitter/GTheoryRef.h"
#include "Gfitter/GParameterRef.h"
#include "Gfitter/GReference.h"
#include "Gfitter/GVariable.h"
#include "Gfitter/GStore.h"

#include "GSM/BosonPart.h"
#include "GSM/ZMath.h"

using std::complex;
using namespace Gfitter;
GSM::BosonPart::BosonPart()

. Gfitter::GAuxTheory(),
m_isUpToDate_Update( KFALSE )
{

Hinweis:
Kommentare mit Hinweisen auf ZFitter sind grtin markiert

Ubereinstimmungen sind gelb markiert.
Auffallige Stellen bzw. Anmerkungen sind JiGIGTMATKISH

Anhang 3

zum Gutachten DESY ZFitter_GFitter vom 17.03.2014

¢ ar erstandiger £y

. . VSIEMe und Anvieng ngen

Dr. Ulrich Obermallgr <e ivformationsvers e, yag,
insbesondere Ingiviguajco? ftware

und

. whwarc-Oua!s't‘azssichrrunc



duo
Text Box
  
  Anhang 3 

  zum Gutachten DESY ZFitter_GFitter vom 17.03.2014 

  Lübeck, den 17. März 2014



  Dr. Ulrich Obermöller
  -Sachverständiger-



duo
Stamp

duo
Stamp


SetTheoryName( GetName() );
SetExistDerivative( KFALSE );

const TString& logMH = gStore()->GetVariable( "GSMFlags::logMH" )->GetStringValue();
m_logger << KINFO << "Using logMH: \"" << [ogMH << "\"" << GEndI;

if  (logMH =="Yes") m_logMH = kTRUE;
else if (logMH == "No") m_logMH = kFALSE;
else {
m_logger << KFATAL << "unknown value for \"GSMFlags::logMH\"; \'"" << logMH << "\""

<< GEndl;
}

BookParameter( "MZ" |, & p_MZ);
BookTheory ("GSM:WMass", &t MW );
BookTheory ("GSM:MH",6 &t MH);

void GSM::BosonPart::UpdateLocalFlags( GReference& /* ref */ )

m_isUpToDate_Update = kFALSE;

void GSM::BosonPart::Update()

if (m_isUpToDate_Update) return;

/I now, it is uptodate (I mean... it will be)
m_isUpToDate_Update = kKTRUE;

Double t MH = GetMH().GetValue(); //[p_MH;
if(m_logMH ) MH = TMath::Exp(GetMH().GetValue() ); //[p_MH );

Double_t MZ2 = p_MZ*p_MZ,;
Double_t MW2 = GMath::IPow( GetMW(), 2);
Double t MH2 = MH*MH;

m_R = MW2/MZ2;
m_rw = MH2/MW?2,;
m_rz = MH2/MZ2;



/I Get L and J functions
Il see dizet6_42.fline 1962-1967 <

m_LO = ZMath::
m_L1 = ZMath::
m_L2 = ZMath::
m_L3 = ZMath::
m_L4 = ZMath::
m_J1 = ZMath::
m_J3 = ZMath::

SetUpToDate();

}

/I see to all equation for a deeper understanding
/I The Standard Model in the Making page 192-195

15960 = FILL BOSONIC FARTS

L(-MZ2, MW2, MW2 )/MZ2;
L(-MW2, MH2, MW2 )/IMW?2;
L(-MW2, MW2, MZ2 )/MW?2;
L(-MZ2, MH2, MZ2 )IMW?2;
L(-MZ2, MW2, MW2 )/IMW?2;
J(-MW2, MH2, MW2 )*MH2;

J(-MZ2, MH2, MZ2 }*MH2/m_R;

Match 1

/l hep-ph/9908433v3 page 152-155 and entire Appendix A
/I Nucl. Phys. B197 (1982) 1-44

/I eq.(259) of hep-ph/9709229v1

/I Z boson self energy at MZ

Il see dizet6_42.f line 1977 <=

complex<Double_t> GSM::BosonPart::GetZbAtMZ()

Update();

return ( 35.0/(18.0*m_R) + 35.0/18.0 - 34.0/3.0*m_R - 8.0*m_R*m_R - m_rw/2.0

Match 2

— 1962 KL1=XL (-AMW2 , AMH2 , AMIW2) /BMW2
1963 KJ1=XJ (-AMW2 ,AMH2 , AMW2) *LMH2
1964 KL2=XL (-AMW2 , AMW2 , AMZ2) /BMW2
1965 KL3=XL (-AMZ2 ,AMH2 , AMZ2) /BMW2
1966 KJ3=XJ (-AMZ2 ,RMH2? , AMZ2) *AMH2 /R
1967 KLA4=XL (-AMZ2 , AMW2 , AMW2) /AMW2

+ m_rw*m_rw*m_R/12.0 + m_rw*(-3.0/4.0 + m_rz/4.0 - m_rz*m_rz/24.0)*TMath::Log(m_rz)

+ 5.0/(6.0*m_R)*TMath::Log(m_R) + (0.5 -m_rz/6.0 + m_rz*m_rz/24.0)*m_L3
+(1.0/24.0 + 2.0/3.0*m_R -17/6.0*m_R*m_R - 2.0*m_R*m_R*m_R)*m_L4 );

}

/I eq.(260) of hep-ph/9709229v1
/I derivative of Z boson self energy at MZ
Il see dizet6_42.f line 1983 <=

complex<Double_t> GSM::BosonPart::GetZbFAtMZ()

Update();

return (-4.0'm_R*m_R + 17.0/3.0*m_R - 23.0/9.0 + 5.0/(18.0*m_R) - m_rw/2

Match 3

+ m_rw*m_rz/6.0 - TMath::Log(m_R)/(12.0*m_R)
+ m_rw*(-3.0/4.0 + 3.0/8.0*m_rz - m_rz*m_rz/12.0)*TMath::Log(m_rz) + 0.5/m_R*TMath::Log(m_rz)

+ (-m_R*m_R*m_R + 7.0/6.0*m_R*m_R - 17.0/12.0*m_R - 1.0/8.0)*m_L4
+ (0.5 -5.0/24.0*m_rz + 1.0/12.0*m_rz*m_rz)*m_L3 + 0.5*m_J3);

1968 R3=RZ*E
EIM1= ¥ /B+ S/ = ! *R- *R2-BW/
* +RW2*R/ +RW* (- / +RZ/ -RZ2/ ) *ALRZ
* + / SRELLR+( -RZ/ +RZ2/ ) *XL3
* +( ! + / *B- s *R2- *R3) *KL4
EIFM1=- *R2+ / *E—- / + ! /B-EW/
* +RW*RZ/ -ALE/ /R
* +RW* (- / + ! *RZ-RZ2/ J*RLERZ+
= +({-B*EZ+ / *R2- f *R- f ) *HL4
* +( - ! *RE+ f *RIZ) *EL3+ *ET3



/I €q.(257) of hep-ph/9709229v1

/' W boson self ennergy at 0 GeV » 1969 W0=5.00/ /B~ / + ! *R* | +E) -RW/
Il see dizet6_42.f line 1969 -« 1370 *  +3.00/4.00%RW/RWL*ALRW+ (3.00/4.00/B+2.00/4.00-2.00/R1) *ALR
complex<Double_t> GSM::BosonPart::GetWbAt0() Match 4
{
Update();

return ( 5.0/(8.0*m_R) - 17.0/4.0 + 5.0/8.0*m_R*(1.0+m_R) - m_rw/8.0
+ 3.0/4.0*m_rw/(1-m_rw)*TMath::Log(m_rw) + (3.0/(4.0*m_R) + 9.0/4.0 - 3.0/(1-m_R))*TMath::Log(m_R) );

}
// €q.(258) of hep-ph/9709229v1 — L= O DO RGBS /R /o LRSS SRR
I/l W boson self ennergy at MW - e e e
Il see dizet6_42.f line 1972 === e B s G
complex<Double_t> GSM::BosonPart::GetWbAtMW() Match 5 e o Tl ) *iL1
{ 1976 * +{ / /R2+2.00/ JR- / - *R) *XL2
Update();
return ( 1.0/(12.0*m_R*m_R) + 23.0/(12.0*m_R) - 157.0/9.0 - m_rw/2.0 + m_rw*m_rw/12.0
- m_rw*(3.0/4.0 - m_rw/4.0 + m_rw*m_rw/24.0)*TMath::Log(m_rw)
+ (1.0/(24.0*m_R*m_R*m_R) + 7.0/(12.0*m_R*m_R) - 7.0/(2.0*m_R))*TMath::Log(m_R)
+ (0.5 -m_rw/6.0 + m_rw*m_rw/24.0)*m_L1
+ (1.0/(24.0*m_R*m_R) + 2.0/(3.0*m_R) - 17.0/6.0 - 2.0*m_R)*m_L2 );
}
/I eq.(A.7) of Nucl. Phys. B197 (1982)
/I fermionic and bosonic part were added together in that eq.
/[ photon Z mixing function
Il see dizet6_42.f line 1988 <& P 10zz XAMM1=2.00/9.00 /B+ / - /3.0O%R-2.D0+R2
complex<Double_t> GSM::BosonPart::GetMbPhoZAtMZ() 1989 * +{ / + / *R- / *R2- *R*RZ) *XL4
Match 6
Update();
return ( 2.0/(9.0*m_R) + 35.0/18.0 - 34.0/3.0*m_R - 8.0*m_R*m_R
+(1.0/24.0 + 2.0/3.0*m_R - 17.0/6.0*m_R*m_R - 2.0*m_R*m_R*m_R)*m_L4 );
}
I/l eq.(A.3) of Nucl. Phys. B197 (1982)
/I fermionic and bosonic part were added together in that eq.
/I derivative of W boson self energy at MW —fp 250 HWEM1=R- / + /R+ / JR2-EW/ +RIf*R2
/I see dizet6_42.f line 1990 = 1991 * +(3.D0*R+5.D0/2.00- /4.D0/B+7.D0/E.D0/R2+1.00/ /R3)
complex<Double_t> GSM::BosonPart::GetWbFAtMW () 1992 > *LTR+( = *Ri/ + *RW2/ -RW**3/ ) *LLEW
; Match 7 1993 . +(-R/2.D0-2.00+ / JB+1.D0/ /R2) *¥L2
Update(); 1394 * +( - *RI/ +RW2/ ) *¥EL1+ *KT1

return (m_R - 34/9.0 + 2/m_R + 1/(6.0*m_R*m_R) - m_rw/2.0 + m_rw*m_rw/6.0
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+ (3.0*'m_R + 5/2.0 - 17/(4.0*m_R) + 7/(8.0*m_R*m_R) + 1/(12.0*m_R*m_R*m_R))*TMath::Log(m_R)
+ (0.5 - 3.0*m_rw/4.0 + 3.0*m_rw*m_rw/8.0 - GMath::IPow(m_rw,3)/12.0)*TMath::Log(m_rw)

+ (-m_R/2.0 - 2.0 + 25/(24.0*'m_R) + 1/(12.0*m_R*m_R))*m_L2

+ (0.5 - 5*m_rw/24.0 + m_rw*m_rw/12.0)*m_L1 + 0.5*m_J1);



