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1. Introdu
tionTaking into a

ount the relevant experimen-tal 
onstraints, the CMSSM and NUHM1 pre-di
t that the lightest Higgs boson should have
ouplings similar to those of the Standard Model(SM) Higgs boson [1{3℄, and that it should weighno more than � 130 GeV [4{6℄. We re
ently re-ported the results of global frequentist �ts withinthe CMSSM and NUHM1 to the �rst � 1/fb ofLHC data, also in
luding pre
ision ele
troweakand 
avour measurements and the XENON100upper limit on elasti
 spin-independent dark mat-ter s
attering [3℄, updating the results of pre-vious global �ts by ourselves [7{14℄ and oth-ers [15, 16℄ (see also [17℄). The results re-ported in [3℄ in
luded likelihood 
ontours in the(m0;m1=2), (tan�;m1=2) and (MA; tan�) planesof the CMSSM and NUHM1, as well as ��2 fun
-tions for m~g, BR(Bs ! �+��), Mh;MA andsparti
le produ
tion thresholds in e+e� annihi-lation.Notable predi
tions of these global �ts in
ludedMh = 119:1+3:4�2:9 GeV in the CMSSM and Mh =118:8+2:7�1:1 GeV in the NUHM1 (whi
h should be
ombined with an estimated theory error �Mh =�1:5 GeV). These two �ts are based solely on theHiggs-independent sear
hes in
luding the (g�2)�
onstraint, i.e., they do not rely on the exist-ing limits from LEP [18, 19℄, the Tevatron [20℄,or the LHC [21, 22℄. These predi
tions in
reaseto Mh = 124:8+3:4�10:5 GeV in the CMSSM and126:6+0:7�1:9 GeV in the NUHM1 if the (g�2)� 
on-straint is dropped.Subsequently, the ATLAS and CMS Collabo-rations have released their oÆ
ial 
ombination ofthe sear
hes for a SM Higgs boson with the �rst �1/fb of LHC luminosity at E
m = 7 TeV [23℄. Im-pressively, the 
ombination ex
ludes a SM Higgsboson with a mass between 141 and 476 GeV.Most re
ently, the ATLAS and CMS Collabora-tions have presented preliminary updates of theirresults with � 5/fb of data [24℄. These resultsmay be 
ompatible with a SM-like Higgs bosonaround Mh ' 125 GeV, though CMS also reportan ex
ess at Mh ' 119 GeV in the ZZ� 
hannel.We re
all that, for low values ofMh, the SM ele
-troweak va
uum would be unstable [25℄, de
aying

into a state with Higgs vev > 108(1010) GeV ifMh = 119(125) GeV, and that a very plausibleme
hanism for stabilizing the va
uum is super-symmetry (SUSY) [26℄.In this paper, we �rst report the likelihoodfun
tion for an LHC measurement of Mh witha nominal value 2 (115; 130) GeV, in
orporat-ing the theoreti
al error �1:5 GeV and an esti-mate �1 GeV of the possible experimental error.In both the CMSSM and NUHM1, this likeli-hood fun
tion is minimized for Mh ' 119 GeVif (g � 2)� is in
luded, and is 
ontained withinthe theoreti
al un
ertainty range shown previ-ously as a `red band' [3℄. We then dis
uss the 
on-sequen
es of 
ombining a measurement of Mh '125 GeV (assuming that the 
urrent ex
ess willbe 
on�rmed with more integrated luminosity)with our previous analysis [3℄ of 
onstraints onthe CMSSM and NUHM1 in
luding (g � 2)�.We �nd that the best-�t values of m0 and m1=2in the CMSSM and NUHM1 are moved to sub-stantially higher values, espe
ially in the 
ase ofm1=2. We also update our results on the best-�t regions in the (m1=2; tan�) and (MA; tan�)planes, where we �nd again the substantial in-
rease in m1=2, as 
ompared with our pre-LHCMh results. We present the 
orresponding one-dimensional likelihood fun
tions for the gluinomass m~g , an average right-handed squark massm~qR , the lighter s
alar tau mass, m~�1 , as well asin the (m~�01 ; �SIp ) plane, where m~�01 is the massof the lightest neutralino and �SIp is the spin-independent dark matter s
attering 
ross se
tion.As 
ould be expe
ted, we �nd larger values ofm~g ;m~qR ;m~�01 and m~�1 than in our pre-LHC Mh�t, and smaller values of �SIp , though BR(Bs !�+��) is little a�e
ted.Sin
e Mh ' 125 GeV is the value that wasfavoured in the CMSSM/NUHM1 �ts omittingthe (g � 2)� 
onstraint [3℄, we also show someresults for �ts where (g � 2)� is dropped. Inthis 
ase, we �nd that preferred regions of the(m0;m1=2) planes are lo
alized at relatively highvalues, 
orresponding to relatively large sparti
lemasses. Correspondingly, the spin-independentdark matter s
attering 
ross se
tion �SIp wouldbe relatively small in this 
ase, though again2



3there would be relatively little e�e
t on BR(Bs !�+��).Finally, we show sele
ted results for a hypo-theti
al measurement of Mh ' 119 GeV.2. Predi
tion for MhWe re
all that the independent parametersof the CMSSM [27℄ may be taken as the
ommon values of the s
alar and fermioni
supersymmetry-breaking masses m0;m1=2 at theGUT s
ale, the supposedly universal trilinear softsupersymmetry-breaking parameter, A0, and theratio of Higgs v.e.v.'s, tan�. A study of the dis-tribution of Higgs masses in the CMSSM was per-formed in [28℄. Motivated by (g � 2)� and, to alesser extent, BR(b ! s
), we assume that theHiggs mixing parameter � > 0. In the 
ase of theNUHM1 [29℄, we relax the universality assump-tion for the soft supersymmetry-breaking 
ontri-butions to the two Higgs masses, m2Hu = m2Hd ,allowing m2Hu = m2Hd 6= m20.In our previous papers [3,7{13℄ we 
onstru
teda global likelihood fun
tion that re
eives 
on-tributions from ele
troweak pre
ision observ-ables, B-de
ay measurements, the XENON100dire
t sear
h for dark matter s
attering [30℄and the LHC sear
hes for supersymmetri
 sig-nals, 
al
ulated within the MasterCode frame-work [14℄. This in
orporates 
ode based on [31℄as well as SoftSUSY [32℄, FeynHiggs 2.8.6 [5℄,SuFla [33℄, SuperIso [34℄, Mi
rOMEGAs [35℄ andSSARD [36℄, using the SUSY Les Hou
hes A
-
ord [37℄. As before, we use a Markov ChainMonte Carlo (MCMC) approa
h to sample theparameter spa
es of supersymmetri
 models, andthe results of this paper are based on the sam-ple of 70M CMSSM points and another 125MNUHM1 points, both extending up tom0;m1=2 =4000 GeV.We used in [3℄ the publi
 results of sear
hes forsupersymmetri
 signals using� 1/fb of LHC dataanalyzed by the ATLAS and CMS Collaborationsand � 0:3/fb of data analyzed by the LHCb Col-laboration. These in
lude sear
hes for jets +=ET events without leptons by ATLAS [38℄ andCMS [39℄, sear
hes for the heavier MSSM Higgsbosons, H=A [21, 22℄, and new upper limits on

BR(Bs ! �+��) from the CMS [40℄, LHCb [41℄and CDF Collaborations [42℄. Our global fre-quentist �t [3℄ yielded regions of the CMSSM andNUHM1 parameter spa
es that are preferred atthe 68 and 95% CL.This was the basis in [3℄ for the predi
tionsMh = 119:1+3:4�2:9 GeV in the CMSSM and Mh =118:8+2:7�1:1 GeV in the NUHM1, if the (g � 2)�
onstraint is in
luded as 
al
ulated using theFeynHiggs 
ode whi
h is quoted as having a the-oreti
al error �1:5 GeV [5℄. It is important tonote that these best-�t values are well above theLEP lower limit and below the Tevatron/LHC up-per limit on Mh, whi
h played no role in theirdetermination. Fig. 12 of [3℄ displayed the ��2likelihood fun
tions for the FeynHiggs value ofMh in these models as blue lines, with the theo-reti
al error �1:5 GeV represented by red bandsin these plots. As already noted, these predi
-tions in
rease to Mh = 124:8+3:4�10:5 GeV in theCMSSM and 126:6+0:7�1:9 GeV in the NUHM1 if the(g � 2)� 
onstraint is dropped. The un
ertaintyon the Mh predi
tion is somewhat asymmetri
,whi
h is due to the di�erent 
onstraints 
ominginto play. At low Mh values, the most impor-tant 
onstraint is that due to the LHC, thoughother low-energy 
onstraints also play roles. Onthe other hand, at high values of Mh, it rises log-arithmi
ally with the s
alar top masses, so in-
reasing Mh in
reases exponentially the requiredsupersymmetry-breaking mass s
ales, and wors-ens the agreement with other low-energy data andthe CDM 
onstraint.Results without a Higgs-boson mass mea-surementWithin the supersymmetri
 frameworks dis
ussedhere, a 
on�rmation of the ex
ess reported by AT-LAS and CMS [24℄ and 
onsequently the dis
ov-ery of a SM-like Higgs boson is expe
ted to bepossible in the 
oming year, with a mass in therange between 114 and 130 GeV [24℄. We assumethat this measurement will yield a nominal valueof Mh within this range, with an experimentalerror that we estimate as �1 GeV. We now esti-mate the one-dimensional likelihood fun
tion forthe nominal 
entral value of Mh, whi
h may be



4written as Mh =MFHh +�MThh +�MExph , whereMFHh denotes the output of FeynHiggs (whi
hwas plotted in Fig. 12 of [3℄ for the �ts in
lud-ing (g � 2)�), �MThh denotes its di�eren
e fromthe true value of Mh (the theoreti
al error es-timated as �1:5 GeV), and �MExph denotes theexperimental error in measuring Mh (estimatedas �1 GeV). Here we treat the experimental andthe theoreti
al errors as Gaussians, and in
ludethem as supplementary un
ertainties in the �tfor the nominal 
entral value of Mh. As a 
onse-quen
e of in
luding these un
ertainties, the ��2fun
tion for the nominal 
entral value of Mh pre-sented here di�ers slightly from the ��2 fun
tionfor the FeynHiggs estimateMFHh shown in Fig. 12of [3℄.We see in Fig. 1 1 that the values of ��2 for thenominal value of Mh 
al
ulated in the CMSSMand NUHM1 with the (g � 2)� 
onstraint andin
luding both the theoreti
al and experimentalerrors lie below the blue lines taken from Fig. 12of [3℄. This is to be expe
ted, sin
e the 
al
u-lation of the dashed line in
orporates additionalun
ertainties. As is also to be expe
ted, in ea
h
ase the 
al
ulated ��2 lies within the previousred band. The most likely nominal value of theLHC measurement ofMh remainsMh ' 119 GeVin both the CMSSM and NUHM1. A value ofMh ' 125 GeV is disfavoured in our analysis by��2 = 2:2 in the CMSSM and by 1.6 in theNUHM1 if (g � 2)� is in
luded. For 
omparison,a nominal value of Mh = 114 GeV, 
orrespond-ing roughly to the lower limit set by LEP for anSM-like Higgs boson [18,19℄, has ��2 = 0:8(1:5).On the other hand, if we drop (g � 2)� there isessentially no �2 pri
e to be paid by in
luding ameasurement of Mh ' 125 GeV.
1The `theoreti
ally ina

essible' area of Mh > 130 GeV
ould in prin
iple be extended to higher values if one ex-tended the s
anned ranges of m1=2 and m0, whi
h areboth restri
ted here to below � 4 TeV, as dis
ussed above.However, due to the logarithmi
 dependen
e of Mh, onewould gain only about one GeV even if values up to 10 TeVwere in
luded.

3. Implementation of the LHC Constrainton MhWe now study the possibility that the LHCexperiments 
on�rm the ex
ess reported around125 GeV and indeed dis
over a SM-like Higgs bo-son. AssumingMh = 125� 1(exp:)� 1:5(theo:) GeV ; (1)we in
orporate this new 
onstraint using the `af-terburner' approa
h dis
ussed previously [3℄ forother observables. This value would be favouredif (g�2)� were dropped from our global CMSSMor NUHM1 �t [3℄. Alternatively, a measurementof su
h a high Mh value 
ould point to the re-alization of some di�erent (possibly GUT-based)version of the MSSM (see, for instan
e, [43℄). Wealso mention brie
y some impli
ations if Mh '119 GeV.Comments on the LHC dataAs a preamble to these studies, we �rst 
ommenton the results of the 
urrent ATLAS/CMS Higgs
ombination. We re
all that the lo
al p-valuefor the ba
kground-only hypothesis for the ex
essfound in the ATLAS data at Mh ' 125 GeV isp = 1:9 � 10�4, while that in the CMS data atMh ' 125 GeV has p = 5 � 10�3. In addition,CMS reports an ex
ess in the ZZ� 
hannel atMh = 119 GeV with similar signi�
an
e, but thisis not 
on�rmed by ATLAS.In order to assess the global p-value of a poten-tial signal, one should take the `look-elsewhere ef-fe
t' (LEE) into a

ount. This is 
onventionallyestimated by adding to the lo
al p-value the quan-tity N� exp(�Z2max=2), where N is the numberof times the observed upper limit on the signal
rosses over the � = �=�SM = 0 level in the up-ward dire
tion, and Zmax is the maximal signalsigni�
an
e [24℄. A

ounting for the LEE, AT-LAS assess the global p-value of their ex
ess at125 GeV In the range (110; 146) GeV to be 0.6%,and CMS assess the signi�
an
e of their ex
ess at125 GeV to be 1.9% in the range (110; 145) GeV.On the other hand, as the CMSSM andNUHM1 naturally require Mh <� 130 GeV, theLEE fa
tor is strongly redu
ed in these frame-
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Figure 1. The one-dimensional ��2 fun
tions for Mh in the CMSSM (left) and the NUHM1 (right).The solid lines are for �ts in
luding all the available data in
luding (g � 2)� but ex
luding the dire
tLEP [18, 19℄, Tevatron [20℄ and earlier LHC [21, 22℄ 
onstraints on Mh, with a red band indi
ating theestimated theoreti
al un
ertainty in the 
al
ulation of Mh of � 1:5 GeV. The dashed line shows the ��2likelihood fun
tion for the nominal 
entral value of a hypotheti
al LHC measurement of Mh, as estimatedon the basis of the frequentist analysis of [3℄, and allowing for an experimental error of �1 GeV in themeasurement of Mh and a theoreti
al error of �1:5 GeV in the FeynHiggs 
al
ulation of Mh at any givenpoint in the parameter spa
e.works.Sin
e the ex
ess around 125 GeV is 
ommonto both experiments and has the 
orre
t sig-nal strength: � � 1 
an be interpreted as aHiggs signal in either the SM or a supersymmetri
framework. We fo
us here on this interpretation,
ommenting subsequently on some impli
ations ifMh ' 119 GeV.What if Mh = 125 GeV?We �rst examine the e�e
ts on the global likeli-hood fun
tions in various CMSSM and NUHM1parameter planes, and then study impli
ationsfor various observables of a potential LHC mea-surement Mh ' 125 GeV, see Eq. (1). The(m0;m1=2) planes shown in Fig. 2 are for theCMSSM (left) and NUHM1 (right) 2. The re-2We have omitted from the NUHM1 sample displayed hereand in subsequent �gures a grouping of points at largem1=2 and small m0 for whi
h di�erent 
odes yield dis-
repant values of the reli
 density. Mi
rOMEGAs [35℄ and

gions preferred at the 68% CL are outlined in red,and those favoured at the 95% CL are outlinedin blue. The solid (dotted) lines in
lude (omit)the assumed LHC Higgs 
onstraint. The opengreen star denotes the pre-Higgs best-�t point [3℄,whereas the solid green star indi
ates the newbest-�t point in
orporating a Higgs-boson massmeasurement at 125 GeV.Sin
e in the CMSSM and NUHM1 the radiative
orre
tions 
ontributing to the value of Mh aresensitive primarily to m1=2 and tan�, and only toa lesser extent to m0 (the stop masses, whi
h arethe most relevant forMh, depend mostly on m1=2due to the RGE running, and only mildly on m0),DarkSusy [44℄ yield densities within the WMAP range forthese points, whereas SuperIso Reli
 [45℄ and SSARD [36℄both yield substantially lower densities. The other �guresshown in this paper are not a�e
ted signi�
antly by theomission of these points (whi
h have ��2 > 5), pendingresolution of this dis
repan
y. Tests in other regions ofthe NUHM1 sample have not revealed signi�
ant dis
rep-an
ies between these 
odes.
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Figure 2. The (m0;m1=2) planes in the CMSSM (left) and the NUHM1 (right). The ��2 = 2:30 and5:99 
ontours, 
ommonly interpreted as the boundaries of the 68 and 95% CL regions, are indi
ated inred and blue, respe
tively, the solid lines in
luding the hypotheti
al LHC measurement Mh = 125�1 GeVand allowing for a theoreti
al error �1:5 GeV, and the dotted lines showing the 
ontours found previouslyin [3℄ without this Mh 
onstraint. Here the open green stars denote the pre-Higgs best-�t points [3℄,whereas the solid green stars indi
ate the new best-�t points.we expe
t that the primary e�e
t of imposing theMh 
onstraint should be to a�e
t the preferredranges of m1=2 and tan�, with a lesser e�e
t onthe preferred range of m0. This e�e
t is indeedseen in both panels of Fig. 2. We see that the68% CL ranges ofm1=2 extend to somewhat largervalues and with a wider spread than the pre-Higgsresults, parti
ularly in the NUHM1. However,the NUHM1 best-�t value of m1=2 remains at arelatively low value of � 800 GeV, whereas thebest-�t value of m1=2 in the CMSSM moves to �1900 GeV. This jump re
e
ts the 
atness of thelikelihood fun
tion for m1=2 between � 700 GeVand � 2 TeV, whi
h is also re
e
ted later in theone-dimensional ��2 fun
tions for some sparti
lemasses 3.When we add the hypotheti
al Mh 
onstraintthe total �2 at the best-�t points in
reases sub-stantially, as seen in Table 1, and the p-value de-
reases 
orrespondingly. The Table 
ompares �tprobabilities for two di�erent assumptions on the3Our �ts are relatively insensitive to A0, so we do notdisplay �gures for this parameter.

Higgs boson mass measurements' 119; 125 GeV,see above, and with the option of dropping the(g�2)� 
onstraint in the latter 
ase 4. The 
ombi-nation of the in
rease in �2 and in the in
rease inthe number of d.o.f. leads to a substantially lowerp-value after the in
lusion of Eq. (1), if (g � 2)�is taken into a

ount. On the other hand, a hy-potheti
al mass measurement at 119 GeV wouldyield an improvement in the �t. For 
ompari-son, we also show the parameters for the best-�t points. Sin
e the un
ertainties are large andhighly non-Gaussian, we omit them from the Ta-ble.The restri
tions that the hypotheti
al LHCMh
onstraint imposes on m1=2 are also visible inFig. 3, where we display the e�e
ts of an LHCMh 
onstraint in the (m1=2; tan�) planes of theCMSSM and NUHM1. We see here that an LHCMh 
onstraint enlarges visibly the 68% CL range4The �t probabilities are indi
ative of the 
urrent exper-imental data preferen
es for one s
enario over anotherbut, as dis
ussed in [3℄, but they do not provide a robust
on�den
e-level estimation for the a
tual 
hoi
e made byNature.



7Model Minimum Fit Prob- m1=2 m0 A0 tan��2/d.o.f. ability (GeV) (GeV) (GeV)CMSSMpre-Higgs 28.8/22 15% 780 440 �1120 40Mh ' 125 GeV, (g � 2)� 31.0/23 12% 1800 1140 1370 46Mh ' 125 GeV, no (g � 2)� 21.3/22 50% 1830 1320 �1860 47Mh ' 119 GeV 28.9/23 18% 880 400 �890 38NUHM1pre-Higgs 26.9/21 17% 730 150 �910 41Mh ' 125 GeV, (g � 2)� 28.9/22 15% 920 270 1730 27Mh ' 125 GeV, no (g � 2)� 19.7/21 52% 2060 1400 2610 46Mh ' 119 GeV 27.1/22 20% 750 150 �420 34Table 1Comparison of the best-�t points found in the CMSSM and NUHM1 pre-Higgs [3℄ and for the two potentialLHC Higgs mass measurements dis
ussed in the text: Mh ' 119 and 125 GeV. In the latter 
ase, we alsoquote results if the (g � 2)� 
onstraint is dropped. At the best-�t NUHM1 points, the 
ommon values ofthe soft supersymmetry-breaking 
ontributions to the Higgs squared masses are the following - pre-Higgs:�1:2� 106 GeV2, with Mh ' 125 GeV and (g� 2)�: �5:5� 106 GeV2, with Mh ' 125 GeV but without(g � 2)�: �8:6� 105 GeV2, with Mh ' 119 GeV and (g � 2)�: �1:2� 106 GeV2.of tan� in the NUHM1, whereas the 
hange isless pronoun
ed in the CMSSM.The results for the (MA; tan�) planes in theCMSSM and the NUHM1 are shown in Fig. 4.We observe a strong in
rease in the best-�t valueofMA in both models, espe
ially in the CMSSM,where now MA � 1600 GeV is preferred. We re-emphasize, however, that the likelihood fun
tionvaries relatively slowly in both models, as 
om-pared to the pre-LHC �ts.We now dis
uss the CMSSM and NUHM1 pre-di
tions for some of the most interesting super-symmetri
 observables for the LHC in light of apossible LHC measurement at Mh ' 125 GeV.The upper panels of Fig. 5 display the one-dimensional ��2 fun
tions for m~g before and af-ter applying the new LHC Mh ' 125 GeV 
on-straint (dashed and solid lines, respe
tively, inboth 
ases in
luding (g � 2)�). We also show asdotted lines the ��2 fun
tions for a �t in
lud-

ing Mh ' 125 GeV and dropping (g � 2)�. Asexpe
ted on the basis of Fig. 2, the preferred val-ues m~g � 4 TeV in the CMSSM are mu
h higherthan in our pre-LHC �t and what would be pre-ferred ifMh ' 119 GeV, and presumably beyondthe rea
h of the LHC. On the other hand, inthe NUHM1 m~g � 2 TeV is marginally preferred.However, in both models the ��2 fun
tion varieslittle over the range (2; 4) TeV. Similar featuresare found for m~qR , as shown in the lower pan-els of Fig. 5. In both models, the regions of m~gand m~qR with ��2 <� 1 start at masses around1:5 TeV, leaving a large range a

essible to theSUSY sear
hes at the LHC. In the 
ase of thelighter stau mass m~�1 for Mh ' 125 GeV shownin Fig. 6, we again see preferred masses largerthan in the pre-Higgs �t, with favoured valuesextending up to m~�1 � 1 TeV.We now turn to the predi
tions of our �ts forBR(Bs ! �+��), shown in Fig. 7. This observ-
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Figure 3. The (m1=2; tan�) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV.The notations and signi�
ations of the 
ontours are the same as in Fig. 2.
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Figure 4. The (MA; tan�) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV. Thenotations and signi�
ations of the 
ontours are the same as in Fig. 2.able is not very sensitive dire
tly to Mh, and theindire
t sensitivity via m1=2 is not very strong,though smaller values of m1=2 do lead to largervalues of BR(Bs ! �+��), in general. As seen inFig. 7, imposing the putative LHCMh 
onstraintindeed has little e�e
t on BR(Bs ! �+��). Were
all that the best-�t values in the CMSSM andNUHM1 are both slightly larger than in the SM,and enhan
ements of up to O(30� 40%) with re-spe
t to the SM predi
tion 
ould be dete
ted atthe LHC at the 3� level.
Finally, in Fig. 8 we show results for the pre-ferred regions in the (m~�01 ; �SIp ) plane. As seenin Fig. 8, the fa
t that larger values of m1=2and hen
e m~�01 are favoured by the larger val-ues of Mh implies that at the 68% CL the pre-ferred range of �SIp is signi�
antly lower whenMh ' 125 GeV, when 
ompared to our previousbest �t withMh = 119 GeV, rendering dire
t de-te
tion of dark matter signi�
antly more diÆ
ult.Again, this e�e
t on m~�01 is more pronoun
ed inthe CMSSM, whereas in the NUHM1 the value of
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Pre-Higgs, with (g-2) constraintFigure 5. The one-dimensional ��2 fun
tions for m~g (upper) and m~qR (lower) in the CMSSM (left) andthe NUHM1 (right). The solid lines are for �ts assuming Mh ' 125 GeV and in
luding (g� 2)�, and thedotted lines for �ts with Mh ' 125 GeV but without (g � 2)�. The dashed lines show the results for �tswithout Mh ' 125 GeV but in
luding (g � 2)� [3℄.m~�01 for the best-�t point 
hanges only slightly.Results dropping the (g � 2)� 
onstraintWe have restri
ted our attention so far to Mh '125 GeV assuming the (g� 2)� 
onstraint. How-ever, this value ofMh 
orresponds approximatelyto our best-�t points in [3℄ when the (g � 2)�
onstraint is dropped 5. A

ordingly, we now
onsider an the same measurement as given in5We re
all that it was shown in [3℄ that theCMSSM/NUHM1 interpretation of (g � 2)� is in sometension with the LHC 
onstraints on events with =ET .

Eq. (1), but with (g� 2)� dropped from the �t 6.In the following plots we show results for �ts omit-ting (g � 2)�, pre-Higgs (dotted) and post-Higgs(solid).We see in Fig. 9 that the regions of the(m0;m1=2) planes in the CMSSM and NUHM1that are favoured at the 68% CL are 
on
en-trated at large values if the (g � 2)� 
onstraintis dropped. This re
e
ts the relative harmony6There are small di�eren
es between the pre-Higgs 68 and95% CL 
ontours presented here and the 
orresponding
ontours in [3℄, whi
h provide a measure of the un
ertain-ties in the interpretation of the MCMC data generated forour analysis.



10

 [GeV]
1τ∼m

0 500 1000 1500 2000 2500 3000 3500 4000

2 χ∆

0

1

2

3

4

5

6

7

8

9

 = 125 GeV dropping (g-2)hWith M
 = 125 GeV and (g-2)hWith M

Pre-Higgs, with (g-2) constraint
 [GeV]

1τ∼m
0 500 1000 1500 2000 2500 3000 3500 4000

2 χ∆

0

1

2

3

4

5

6

7

8

9

 = 125 GeV dropping (g-2)hWith M
 = 125 GeV and (g-2)hWith M

Pre-Higgs, with (g-2) constraintFigure 6. The one-dimensional ��2 fun
tions for the lighter s
alar tau mass m~�1 in the CMSSM (left)and the NUHM1 (right), for Mh ' 125 GeV. The notations and signi�
ations of the lines are the sameas in Fig. 5.

SM)µµ→
s

/BR(B
pred

)µµ→
s

BR(B
0 1 2 3 4 5 6 7 8

2 χ∆

0

1

2

3

4

5

6

7

8

9

 = 125 GeV dropping (g-2)hWith M
 = 125 GeV and (g-2)hWith M

Pre-Higgs, with (g-2) constraint

SM)µµ→
s

/BR(B
pred

)µµ→
s

BR(B
0 1 2 3 4 5 6 7 8

2 χ∆

0

1

2

3

4

5

6

7

8

9

 = 125 GeV dropping (g-2)hWith M
 = 125 GeV and (g-2)hWith M

Pre-Higgs, with (g-2) constraintFigure 7. The one-dimensional ��2 fun
tions for BR(Bs ! �+��) in the CMSSM (left) and the NUHM1(right), for Mh ' 125 GeV. The notations and signi�
ations of the lines are the same as in Fig. 5.between the LHC =ET 
onstraints and the hypo-theti
al Mh ' 125 GeV measurement if (g � 2)�is omitted. The in
lusion of Eq. (1) substantiallysharpens the predi
tion at the 68% CL, whereasit is less pronoun
ed for the 95% CL 
ontours.As we see in Fig. 10, the 
on
entration at rela-tively large m1=2 is re
e
ted in a 
orrelated pref-eren
e for large values of tan�. Furthermore, asseen in Fig. 11, the 
orresponding preferred rangeof MA is also 
on
entrated at relatively largemasses. Again the in
lusion of Eq. (1) 
onsid-
erably sharpens the preferred parameter ranges.Looking ba
k now at the one-dimensional ��2fun
tions for the �ts without (g � 2)� that areshown as dotted lines in Figs. 5 and 6, we seethat the preferen
e for large values of (m0;m1=2)
arries over into relatively large values ofm~g ;m~qRand m~�1 . In parti
ular, the (g � 2)�-less s
enar-ios o�er somewhat gloomy prospe
ts for sparti
ledete
tion at the LHC. On the other hand, as seenin Figs. 7, there is little 
hange in the predi
tionfor BR(Bs ! �+��) if (g � 2)� is omitted.
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Figure 8. The (m~�01 ; �SIp ) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV. Thenotations and signi�
ations of the 
ontours are the same as in Fig. 2.
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Figure 9. The (m0;m1=2) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV, butdropping the (g � 2)� 
onstraint. Dotted lines show the 
ontours found previously in [3℄ dropping the(g� 2)� but without this Mh 
onstraint. Here the open green stars denote the pre-Higgs best-�t points [3℄(also dropping (g�2)�), whereas the solid green stars indi
ate the new best-�t points. These best-�t pointsare essentially 
oin
ident in the NUHM1 
ase.Turning �nally to the predi
tions for �SIp if (g�2)� is omitted, shown in Fig. 12, we see that therelatively large values of m1=2 seen in Fig. 9 arere
e
ted in relatively large values of m~�01 , whi
h
orrespond in turn to relatively low values of �SIp .The in
lusion of Eq. (1) again strongly redu
es
the preferred parameter ranges.An alternative interpretation of a Higgs sig-nal around Mh ' 125 GeV would be that whilethe MSSM might still be realized, it is not theCMSSM nor the NUHM1 that des
ribes Nature
orre
tly, but another version of the MSSM. Inthis 
ase, the prospe
ts for sparti
le dete
tion at
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Figure 10. The (m1=2; tan�) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV,but dropping the (g� 2)� 
onstraint. The notations and signi�
ations of the 
ontours are the same as inFig. 9.
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Figure 11. The (MA; tan�) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV,but dropping the (g� 2)� 
onstraint. The notations and signi�
ations of the 
ontours are the same as inFig. 9.the LHC and dark matter dete
tion might well bemore 
heerful than in the (g � 2)�-less CMSSMand NUHM1 s
enarios dis
ussed here. However,the exploration of su
h possible alternative mod-els lies beyond the s
ope of our analysis.What if Mh = 119 GeV?We have restri
ted our attention so far to Mh '
125 GeV, whi
h 
orresponds to the ex
ess seenin both CMS and ATLAS. We now 
onsider analternative potential LHC measurement Mh =119�1 GeV, whi
h 
orresponds to the CMS ZZ�signal and our earlier predi
tions in
luding the(g � 2)� 
onstraint, again allowing for a theoret-i
al error �1:5 GeV in the 
al
ulation of Mh forany given set of CMSSM or NUHM1 parameters.The (m0;m1=2) planes shown in Fig. 13 for
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Figure 12. The (m~�01 ; �SIp ) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 125 GeV, butdropping the (g � 2)� 
onstraint. The notations and signi�
ations of the 
ontours are the same as inFig. 9.the CMSSM (left) and NUHM1 (right), the pre-ferred regions are shown at the 68% CL (red)and 95% CL, with the solid (dotted) lines in
lude(omit) the assumed LHC Higgs 
onstraint. Sin
ethis assumed LHC value ofMh 
oin
ides with theprevious best-�t values in both the CMSSM andNUHM1, the best-�t points in these models (in-di
ated by the green stars in Fig. 13) are nearlyuna�e
ted by the imposition of the putative LHC
onstraint. The e�e
t of the hypotheti
al mea-surement restri
ting the range in m1=2 is indeedseen in both panels of Fig. 13, though for the 68%CL 
ontour (shown in red) it is mu
h more pro-noun
ed for the CMSSM than for the NUHM1,whereas for the 95% CL 
ontour (shown in blue) itis more signi�
ant for the NUHM1. This re
e
tsthe fa
t in the NUHM1 the global ��2 fun
tionfound in [3℄ rose quite steeply in the neighbour-hood of the best-�t point, resulting in a relativelytight 68% CL 
ontour, whereas the rise of �2 awayfrom the best-�t point in the CMSSM was moregradual. This led previously to a larger 68% CL
ontour and a broader range of Mh at the 68%CL, whi
h is now more a�e
ted by an assumedLHCMh 
onstraint. On the other hand, the 95%CL 
ontour in the NUHM1 extended previouslyto larger values of m1=2 than in the CMSSM, andthese values are parti
ularly sus
eptible to the

LHC Mh 
onstraint.Although we add another 
onstraint (as dis-
ussed above), the total �2 at the best-�t pointsdo not 
hange 7. For this reason, the p-values forthe CMSSM and NUHM1 would in
rease for ahypotheti
al measurement Mh ' 119 GeV, 
or-responding formally to better overall �ts to thelarger data set, as seen in Table 1.As one might expe
t, su
h an LHC Mh 
on-straint would redu
e 
onsiderably the 68% CLrange of tan� in the CMSSM. This is be
ause,for m1=2 
lose to the best-�t value, � 700 to800 GeV, �xing the Higgs mass at 119 GeV dis-favours low values of tan�, whi
h yield low val-ues of Mh. This e�e
t is not important in theNUHM1, where the range of tan� was alreadysmaller before imposing the Mh 
onstraint. Wealso note that MA is restri
ted to somewhatsmaller values when the hypotheti
al LHC 
on-straint on Mh is in
luded. Furthermore, as ex-pe
ted, the values of m~g at the minima of the�2 fun
tions are not a�e
ted and there is lit-tle 
hange in �2 for m~g between 2 and 3 TeV.(The 
orresponding plots are not shown.) How-ever, there are signi�
ant e�e
ts at both lower7They would 
hange only slightly if the Higgs mass wereassumed to di�er by <� 1 GeV from that obtained at thebest-�t point.
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Figure 13. The (m0;m1=2) planes in the CMSSM (left) and the NUHM1 (right) assuming a hypotheti
almeasurement of Mh = 119 GeV. The notations and signi�
ations of the 
ontours are the same as inFig. 2.
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Figure 14. The (m~�01 ; �SIp ) planes in the CMSSM (left) and the NUHM1 (right), for Mh ' 119 GeV. Thenotations and signi�
ations of the 
ontours are the same as in Fig. 13.and higher values of m~g. In parti
ular, largevalues of m~g >� 3 TeV are disfavoured. Theprospe
ts for dis
overing gluinos at the LHC inthe near future would remain un
ertain in boththe CMSSM and NUHM1. An LHC measure-ment of Mh ' 119 GeV would disfavour largesquark masses, but the 95% CL range would stillextend to m~qR � 4 TeV in the CMSSM and� 2 TeV in the NUHM1. The preferred value
of m~�1 � 300 GeV in both the CMSSM andNUHM1 both with and without the hypotheti
alLHC Mh measurement, with large masses againbe
oming somewhat more disfavoured.Finally, in both the CMSSM and the NUHM1there is little impa
t on the 95% CL regions noron the 68% CL region in the NUHM1 in the(mm~�01 ; �SIp ) plane. The only substantial 
hange,



15as 
an be seen in Fig. 14, appears in the 68%CL region of the CMSSM, where now values ofm~�01 >� 700 GeV and �SIp <� 10�46
m�2 are dis-favoured after the in
lusion of a Higgs-boson massmeasurement at 119 GeV.4. Summary and Con
lusionsThe ATLAS and CMS sear
hes for the Higgsboson have already ex
luded a very large rangeof masses, with the only remaining windows fora SM-like Higgs boson being in the ranges Mh 2(115:5; 127) GeV or > 600 GeV [23,24℄. The lat-ter range is disfavoured by pre
ision ele
troweakdata, so attention naturally fo
uses on the low-mass range. It may or not be a 
oin
iden
e thatthis range in
ludes the range Mh <� 130 GeV a
-
essible in simple supersymmetri
 models su
h asthe CMSSM and NUHM1. Within this range,our previous global �ts of these models in
lud-ing (g � 2)� predi
ted Mh � 119 GeV if the(g � 2)� 
onstraint was in
luded in the �t, andMh � 126 GeV if (g � 2)� was omitted [3℄. Thelatest ATLAS and CMS results display an inter-esting 
u
tuation at Mh � 125 GeV (i.e. 
lose tothe latter result from [3℄) and we have 
ombineda hypotheti
al measurement of Mh = 125 GeVwith the global likelihood fun
tions obtained inour previous �ts [3℄.As we have shown in this paper, this 
ombi-nation re�nes our previous predi
tions for theCMSSM and NUHM1 model parameters withinglobal �ts in
orporating (g � 2)�. In parti
ular,the 
ombination prefers a range of larger values ofm1=2, resulting in larger values of m~g and othersparti
le masses being preferred, restri
ting theprospe
ts for dis
overing supersymmetry at theLHC within these models. The predi
tions for�SIp are pushed to higher masses and lower 
rossse
tions, parti
ularly in the CMSSM. There arealso smaller 
hanges in the predi
tions for otherobservables su
h as BR(Bs ! �+��) .We have also shown the analogous CMSSM andNUHM1 �t results for a hypotheti
al measure-ment of Mh ' 125 GeV if the (g� 2)� 
onstraintis omitted. In this 
ase we �nd a stronger pref-eren
e for larger values of (m0;m1=2), and 
or-respondingly larger values of tan� and MA, as

well as larger values of m~g ;m~qR , potentially ly-ing beyond the rea
h of the LHC. We have also
ommented on the potential impli
ations of a hy-potheti
al Higgs dis
overy at Mh ' 119 GeV.Time will soon tell where the LHC experimentsare indeed dis
overing the Higgs boson. How-ever, we have shown that Mh = 125 GeV is apossibility within the CMSSM and NUHM1, al-though it lies at the upper range of what is pos-sible within the CMSSM or NUHM1, and mightsuggest redu
ed prospe
ts for dis
overing theseparti
ular models of supersymmetry at the LHC.Alternatively, it 
ould well be that one shouldlook beyond the frameworks of the models dis-
ussed here.Note AddedAfter a

eptan
e of this paper for publi
ation,we be
ame aware of issues in the implementationof the FeynHiggs 
ode and in the 
old dark mat-ter density 
al
ulation, whi
h required extra sam-pling and repro
essing of the NUHM1 parameterspa
e. We are grateful to Nazila Mahmoudi andAzar Mustafayev for dis
ussions on dark matterdensity 
al
ulations.A
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