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MSSM-FITTER vs SM

Fit results in SM and MSSM!! (Data 2001)
MSSM better ��
 because of ���������� and ��� � ���

Data / SM χ2/d.o.f = 34.0/18

Data / MSSM (tanβ= 35) χ2/d.o.f = 25.0/13
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MSSM results from MSSM-Fitter (see WdB, W. Hollik et al.,
Z.Phys. C75(1997) 627 and hep-ph/9609209)

SM results obtained with ZFITTER6.11 (see D. Bardin et al.,
hep-ph/9412201)
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Main SUSY contr . to * +-, and .0/
� � 	�
 muon anom. magnetic moment
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Best Fitted SUSY masses 9-:<; = =35
Symbol [GeV] Symbol [GeV]> ?@BAC 105 > ?@ED C 66> ?@ AF 217 > ?@ D F 110> ?G C 600 > ?@ DH 156> ?G F 710 > ?@ DI 216> ?J 500

EW FIT: NO common GUT scale parameter s assumed
for sleptons and squarks� � wants charginos close to experimental limit

Sleptons and squarks at intermediate masses, else ew
precision data chang ed.
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Summar y of KEL�M N O PQPR

10 2

10 3
S

0.23
T

0.232
T

0.234

Preliminary

sin2θ
lept

eff

m
H
  [

G
eV

]

χU 2/d.o.f.: 14.7 / 5
V

A
0,l

fb
W 0.23099 ± 0.00053

Al(PτX ) 0.23161 ± 0.00040

Al(SLD) 0.23098 ± 0.00026

A
0,b

fb
W 0.23240 ± 0.00031

A
0,c

fb
W 0.23262 ± 0.00080

<Qfb
W > 0.2322 ± 0.0010

Average 0.23156 ± 0.00017

∆αhad= 0.02761 ± 0.00036∆α(5)

αs= 0.118 ± 0.002
mt= 174.3 ± 5.1 GeV

Most sensitive Y[Z]\ 
_^a`cbdbe values more than fhg apar t!!
Averaged value independent of Higgs constraint in the fit!!!

Higgs mass = F( i j , k , Y[Z]\ 
 ^ e )

Requiring l m n opoqfsrut increases i j from fit by 1.1 GeV and
reduces k a little , but errors on Y[Z]\ 
 ^ e so small compared
with error on i j , that couplings are not chang ed by Higgs

constraint.
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Whic h CC needed for unification?
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Most precise x y values (calc. up to z {|x }y�~ ):x y from � ��� �����B����� � ���]���Q��� ���a����� }�}� �a��������� (Higgs)x y from � G���G � �����Q�B��� � ���]�Q��� � ���¡�����£¢¥¤� �¡��������� (Higgs)
( � G���G dominated by theoretical error on luminosity!!)
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� New measurements:
CLEO (F. Blanc, Moriond, 2001 and hep-ex/9908022):µ�¶¸·u¹®º »�¼�½-¾ ·À¿£ÁÃÂdÄÆÅ0Ç£ÁÃÈdÄ�É]ÊÌËÍÊ�Å0Ç£ÁÃ¿d¿�»�Î©»c½ÐÏÒÑ|Ç£Ó©Ô
ALEPH (PL B429 (1998) 169):µ�¶¸·u¹®º »�¼�½-¾ ·ÀÈ£Á�ÑdÑ�Å0Ç£ÁÃÂdÇ É]ÊÌËÍÊ Å0Ç£ÁÖÕ×¿ É]ØÙÉ ½¡Ï�Ñ|Ç Ó©Ô
BELLE (hep-ex/0103042, Phys. Lett. B511 (2001) 151:µ�¶¸·u¹®º »�¼�½-¾ ·ÀÈ£ÁÃÈdÚÆÅ0Ç£ÁÃÄdÈ É]ÊÌËÍÊ Å0Ç£ÁÜÛ�¿�É]ØÙÉ�Ý©ÞàßÜáâÞÓ Þàßãá Ô ·Àäæåèçaéàêu½ë½¡Ï�Ñ|Ç ÓqÔ
Weighted Average:ì í�î ��� � ���ðï�ñ N róòpô õ ösróf�t ÷øoqöúùúûü l ýàþal ÿ¸ñ ösr N ò for pole masses.
Should one use running mass for charm quark in loop:

l ý î / ïàþal ÿ¸ñ ösr NpN ���
(Gambino and Misiak, hep-ph/0104034)

Increases SM prediction for ��� î�� � � ���ðï by 	 î oqö�
 ïì í�î ��� � ���ðï�ñ î fsr
� f õ ösrófúï ÷øoqö ùúû in the SM.

Data now o r���g belo w SM prediction?
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Anom. magn. moment Q RTS RVUW vs XZY\[
SUSY contributes via chargino-sneutrino or

neutralino-smuon loops
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Yukawa Couplings vs. XOY\[
Determine Yukawa’s at GUT scale from i j , i k andi l by running RGE! Result insensitive to m npo,m qcrts .
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Triple Unification at acbed�f � C�F for W h 0 onl y

acbed�f h C�14� excluded by Higgs limit!
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� ��� ��� � vs XOYV[
Dependence on � n through stop mixing (large form  ¢¡¤£�¥ � ¦ §¢m ¡c¨ ) for ©«ª � m ª
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Allo wed Parameter Regions for acbedgf . ³I´
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Constraints:_ Gauge Unification and EWSB_ NO Yukawa Unification_ ½¿¾ free (Fit pref ers ½¿¾ À 0 )_ Renorm. scale WÂÁ . Ã Á , Ã ÄAy W ~Å+ÆÃ Á . 0214393
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Allo wed Parameter Regions for acbed�f . 3e02Çc´60

500
µ

1000 500
µ 1000

0
¶12
3
4
5
µ6·7¸
8

500
µ

1000

500
µ

1000

excl. a
µ

ex
cl

. L
SP

excl. Higgsm
0 º [GeV]

m1/2 [G
eV]»

χ2

m
1/

2 
[G

eV
]

m0 
¼ [GeV]

500
µ

1000 500
µ 1000

0
¶12
3
4
5
µ6·7¸
8

500
µ

1000

500
µ

1000

excl. a
µ

ex
cl

. L
SP

excl. Higgs
excl. bsγ

m
0 º [GeV]

m1/2 [G
eV]»

χ2

m
1/

2 
[G

eV
]

m0 
¼ [GeV]

Large allo wed region obtained for acbed�f � z�0ÉÈ Ê?0
LSP required to be neutral.

In region “e xcl. LSP” Stau=LSP.
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Higgs Contour s (high XZY\[ scenario)
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For Ï j Ð Ñ Ò i Ó Ô hardly limit from m Õ Ö ×}×KØ GeV

However, Ù Ô Ú  ÜÛ pref ers � ¡ Ð Ý m n
Then lower limits on SUSY from Higgs constraint
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Higgs mass vs XOYV[
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RGE impr ov. two loop by M. Carena, M. Quir Þß s and C. Wagner

àcáeâ¯ã ä å�æèç
excluded by Higgs limit of 114 GeV!

Yello w band in Figure:é êìë í2î=ï ð ñIò : í=íôó õ é ö õ í2÷øó ð ñùò
For é ê ë í2îúï û ï ð ñIò : íôóüï õ é ö õ í2÷úï GeV

or ý�þ ÿ ���������
	�� ê�
�� ý�� ��������������	 ê ö � 
���� �
��� ê�
�� ý�� �������� "!
( #%$'&)(+*}ÿ ,.-0/21436587�9�:<; =�> )
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Summar y

? Gauge Unification:

Fit pref ers upper values of @BA â >�CED and FHG
? Implication from IKJMLNJPOQ R S deviation from SM requires

sign of Higgs mixing parameter to be:T R S and
àcáeâ�ã

has to be large
Large allo wed parameter region for

àcáeâ�ã U V S û W S
? X�Y[Z]\ ^ _ `�acb data consistent with IKJMLdJPOQ :

both require T R S and pref er large
àcáeâ�ã

and positive IKJMLNJPOQ yields negative deviation for

X�Y[Z]\ ^ @ acb from SM, whic h is the case if the current

mass for e f is used
? No exact gih j Yukawa unification possib le for T R S !
? For high

à á âgã
: íKóMï õ é ö õ í ÷=ï ð ñùò

e k ë W�W[l û m Z6n[o<prq�b û s Z�o<tvu[p0wPxyb û l Z�o<prq�b�z {}| æ
? If we take present data and CMSSM model seriousl y:

– Lower limit on e =�:~> U m S�S GeV

This implies e �� R s V S GeV and e �� R WEs S GeV

– Upper limit on e =�:~> U � S�S Z�� S�S b GeV, given by

I JMLNJPOQ . This implies e �� õ V � S Z ��V S b GeV and

e �� õ s V S Z�m�s S b GeV for
àcáeâ«ã ë m�lNZ6l S b .

Wim de Boer HEP2001, July 2001, Budapest 15


