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1. Introduction: 
GAMBIT & ColliderBit
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GAMBIT 
What’s in the box?

Core 
• Models


Physics modules 
• ColliderBit: fast LHC sim, Higgs searches, LEP SUSY limits 

• DarkBit: relic density, gamma ray signal yields, ID/DD likelihoods

• FlavBit: wide range of flavour observables & likelihoods

• SpecBit: spectrum objects, RGE running

• DecayBit: decay widths

• PrecisionBit: precision BSM tests


Statistics and sampling 
• ScannerBit: stats & sampling (Diver, MultiNest, T-Walk, ++) 


Backends (external tools)

EPJC, arXiv:1705.07908


EPJC, arXiv:1705.07919

EPJC, arXiv:1705.07920

EPJC, arXiv:1705.07933


EPJC, arXiv:1705.07936


EPJC, arXiv:1705.07959


}
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GAMBIT 
First physics results

• Scalar singlet dark matter  
arXiv:1705.07931  

• GUT-scale MSSM  
CMSSM, NUHM1, NUHM2 
arXiv:1705.07935  
 

• Weak-scale MSSM7 
arXiv:1705.07917
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Fig. 2: Left: The profile likelihood ratio in the CMSSM, for m0 and m1/2 (top) and tan — and A0 (bottom), with explicit 68%
and 95% CL contour lines drawn in white, and the best fit point indicated by a star. Right: Colour-coding shows the mechanisms
active in models within the 95% CL contour for avoiding thermal overproduction of neutralino dark matter, through either
chargino co-annihilation, resonant annihilation via the A/H funnel, or stop co-annihilation. Other potential mechanisms (e.g. stau
co-annihilation) are not present, as they do not lie within the 95% CL contour.

We now see that relaxing the relic density con-
straint to an upper limit opens up a much richer set of
phenomenologically-viable scenarios, with lighter Hig-
gsino or mixed Higgino-bino LSPs. From the perspective
of global fits, treating the relic density as an upper bound
is a conservative approach, and allows us to test whether
the preference for heavy spectra found in recent studies
[115, 146, 308] persists even when a greater variety of
light LSPs is permitted.

The right panel of Fig. 1 shows that at 95% CL,
all of the identified annihilation mechanisms (stop co-
annihilation, A/H-funnel and chargino co-annihilation)
permit solutions where the measured relic density is fully
accounted for, as well as scenarios where only a very

small fraction of the DM relic abundance is explained
in the CMSSM. The fit does not demonstrate any clear
preference for the relic density to be under-abundant or
very close to the measured value. Looking at the top
of this plot, we indeed see the established picture for
chargino co-annihilation discussed above, where a pure
Higgsino DM candidate should have a mass of around
1 TeV to fit the observed relic density.

In Fig. 2, we show 2D CMSSM joint profile likeli-
hoods for m0 and m1/2, as well as for tan — and A0.
Here the plots include both positive and negative µ, and
are again coloured by relic density mechanism. We see
a large region of high likelihood at large m0 and m1/2,
consisting of overlapping chargino co-annihilation and
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Fig. 3: Left: Joint profile likelihoods in the µ–M1 (top) and M2–m
f̃

planes (bottom). Stars indicate the point of highest likelihood
in each plain, and white contours correspond to the 1‡ and 2‡ CL regions with respect to the best-fit point. Right: Coloured regions
indicating in which parts of the 2‡ best-fit region di�erent co-annihilation and funnel mechanisms contribute to keeping the relic
density low. The best-fit point in each region is indicated by a star with the corresponding colour.

of Fig. 3). Because the MSSM7 employs a common
sfermion soft-mass parameter m

2
f̃

at the input scale
(Q = 1 TeV in our case), mass splittings among di�er-
ent sfermions are mostly generated by varying amounts
of mixing. In comparison, the contribution from RGE
running from Q = 1 TeV to Q = MSUSY, which splits
m

2
f̃

into individual soft masses, is generally subdomi-
nant.

In the tree-level stop mass matrix the o�-
diagonal element is vyt(Au3 sin — ≠ µ cos —), while it
is vyb,· (Ad3 cos — ≠ µ sin —) in the sbottom and stau
mass matrices, where yt,b,· are the fermion Yukawa cou-
plings and v ¥ 246 GeV. Because increased left-right
mixing reduces the mass of the lighter of the two mass
eigenstates, the large top Yukawa ensures that t̃1 is the

lightest sfermion across most of the allowed parameter
space (including for models that exhibit sbottom co-
annihilation). With 3 Æ tan — Æ 70 the terms Au3 sin —

(stop) and µ sin — (sbottom and stau) dominate the
sfermion mixing in large regions of parameter space.
The dependence on large µ to obtain a sbottom mass
significantly lower than the mass set by the common
m

f̃
parameter explains why the sbottom co-annihilation

region does not extend as far to small µ as the stop co-
annihilation region in Fig. 3. Also, since yb ¥ 2.5y· , the
lightest stau remains heavier than the lightest sbottom
in the regions of parameter space with large mixing for
the down-type sfermions, which explains the absence
of any region dominated by stau co-annihilation in our
results.
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Fig. 3: Left: Joint profile likelihoods in the µ–M1 (top) and M2–m
f̃

planes (bottom). Stars indicate the point of highest likelihood
in each plain, and white contours correspond to the 1‡ and 2‡ CL regions with respect to the best-fit point. Right: Coloured regions
indicating in which parts of the 2‡ best-fit region di�erent co-annihilation and funnel mechanisms contribute to keeping the relic
density low. The best-fit point in each region is indicated by a star with the corresponding colour.

of Fig. 3). Because the MSSM7 employs a common
sfermion soft-mass parameter m

2
f̃

at the input scale
(Q = 1 TeV in our case), mass splittings among di�er-
ent sfermions are mostly generated by varying amounts
of mixing. In comparison, the contribution from RGE
running from Q = 1 TeV to Q = MSUSY, which splits
m

2
f̃

into individual soft masses, is generally subdomi-
nant.

In the tree-level stop mass matrix the o�-
diagonal element is vyt(Au3 sin — ≠ µ cos —), while it
is vyb,· (Ad3 cos — ≠ µ sin —) in the sbottom and stau
mass matrices, where yt,b,· are the fermion Yukawa cou-
plings and v ¥ 246 GeV. Because increased left-right
mixing reduces the mass of the lighter of the two mass
eigenstates, the large top Yukawa ensures that t̃1 is the

lightest sfermion across most of the allowed parameter
space (including for models that exhibit sbottom co-
annihilation). With 3 Æ tan — Æ 70 the terms Au3 sin —

(stop) and µ sin — (sbottom and stau) dominate the
sfermion mixing in large regions of parameter space.
The dependence on large µ to obtain a sbottom mass
significantly lower than the mass set by the common
m

f̃
parameter explains why the sbottom co-annihilation

region does not extend as far to small µ as the stop co-
annihilation region in Fig. 3. Also, since yb ¥ 2.5y· , the
lightest stau remains heavier than the lightest sbottom
in the regions of parameter space with large mixing for
the down-type sfermions, which explains the absence
of any region dominated by stau co-annihilation in our
results.
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Fig. 5: Marginalised posterior distributions of the scalar singlet parameters, in low-mass (left) and full-range (right) scans. White
contours mark out 1‡ and 2‡ credible regions in the posterior. The posterior mean of each scan is shown as a white circle. Grey
contours show the profile likelihood 1‡ and 2‡ confidence regions, for comparison. The best-fit (maximum likelihood) point is
indicated with a grey star.

Mode Statistic Relic density condition ⁄hS mS (GeV) œSh2 log(L) ∆ ln L
Low mass Best fit œSh2 . œDM h2 6.5 ◊ 10≠4 62.51 0.0179 4.566 0.107

Best fit œSh2 ≥ œDM h2 2.9 ◊ 10≠4 62.27 0.1129 4.431 0.242
Posterior mean œSh2 . œDM h2 4.3 ◊ 10≠3 60.28

High mass Best fit œSh2 . œDM h2 9.9 132.5 1.2 ◊ 10≠8 4.540 0.133
Best fit œSh2 ≥ œDM h2 3.1 9.790 ◊ 103 0.1131 4.311 0.362
Posterior mean œSh2 . œDM h2 3.0 1867

Table 5: Details of the best-fit points and posterior means, di�erentiated into the two main likelihood modes. Best fits are given
for the case where the singlet relic density is within 1‡ of its observed value, and for the case where singlet particles may be a
sub-dominant component of dark matter. We omit the values of the 13 nuisance parameters, as they do not deviate significantly
from the central values of their associated likelihood functions.

parameters to which points in this region are rather
sensitive, such as the mass of the Higgs. The penalty is
su�ciently severe that this region drops outside the 2‡

credible region in the mS-⁄hS plane. We therefore focus
only on the high mass modes in the righthand panel of
Fig. 5, where we show the posterior from the full-range
scan.

Because it is restricted to the resonance region, the
low-range scan (left panel of Fig. 5) shows the expected
relative posterior across this region. The fact that the
resonance is so strongly disfavoured in the full-range
posterior scan is an indication of its heavy fine-tuning,
a property that is naturally penalised in a Bayesian
analysis. This mode of the posterior accounts for less
than 0.4% of the total posterior mass, indicating that it
is disfavoured at almost 3‡ confidence.

For the sake of understanding the prior dependence
of our posteriors, we also carried out a single scan of the
full parameter range with flat instead of log priors on

mS and ⁄hS, using MultiNest with the same full-range
settings as in Table 3. Unsurprisingly, the resulting
posterior is strongly driven by this (inappropriate) choice
of prior, concentrating all posterior mass into the corner
of the parameter space at large ⁄hS and mS. The 1‡

region lies above ⁄hS ≥ 3, mS ≥ 3 TeV, and the 2‡

region above ⁄hS ≥ 1, mS ≥ 1 TeV.

4.4 Vacuum stability

Finally, we check vacuum stability for some interesting
benchmark points.

So far, our calculations have not required any renor-
malisation group evolution or explicit computation of
pole masses. We have simply taken the tree-level expres-
sion for mS (Eq. 2) to indicate the pole mass, and varied
it and ⁄hS as free parameters. To test vacuum stability
using MS renormalisation group equations (RGEs), we
need to instead use these parameters along with the
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Fig. 1: Profile likelihoods for the scalar singlet model, in the plane of the singlet parameters ⁄hS and mS. Contour lines mark out
the 1‡ and 2‡ confidence regions. The left panel shows the resonance region at low singlet mass, whereas the right panel shows the
full parameter range scanned. The best-fit (maximum likelihood) point is indicated with a white star, and edges of the allowed
regions corresponding to solutions where S constitutes 100% of dark matter are indicated in orange.

Fig. 2: Profile likelihoods for the scalar singlet model, in various planes of observable quantities against the singlet mass. Contour
lines mark out the 1‡ and 2‡ confidence regions. Greyed regions indicate values of observables that are inaccessible to our scans, as
they correspond to non-perturbative couplings ⁄hS > 10, which lie outside the region of our scan. Note that the exact boundary
of this region moves with the values of the nuisance parameters, but we have simply plotted this for fixed central values of the
nuisances, as a guide. The best-fit (maximum likelihood) point is indicated with a white star, and edges of the allowed regions
corresponding to solutions where S constitutes 100% of dark matter are indicated in orange. Left: late-time thermal average of the
cross-section times relative velocity; Centre: spin-independent WIMP-nucleon cross-section; Right: relic density.

the allowed regions we have found. These edges are indi-
cated with orange annotations in Figs. 1 and 2. At high
singlet masses, the value of the late-time thermal cross-
section (Eq. 4 for T = 0) corresponding to this strip is
equal to the canonical ‘thermal’ scale of 10≠26 cm3 s≠1.
At low masses, this strip runs along the lower edge of
the resonance ‘triangle’ only, as indirect detection rules
out models with œSh

2 = 0.119 near the vertical edge
(at mS = 62 GeV).

In Fig. 2, we also show in grey the regions corre-
sponding to Higgs-portal couplings above our maximum

considered value, ⁄hS = 10, in order to give some rough
idea of the area of these plots that we have not scanned
(and the area that should almost certainly be excluded
on perturbativity grounds were we to do so). We note
that at large mS, the highest-likelihood regions are all
at quite large coupling values, where the annihilation
cross-section is so high, and the resulting relic density is
so low, that all direct and indirect signals are essentially
absent – but where perturbativity of the model begins
to become an issue.
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Fig. 1: Schematic diagram of the ColliderBit processing chain for
LHC likelihoods.

For many models, these are the state-of-the-art. For
models where an NLO (or better) calculation exists,
e.g the MSSM, this is a conservative approximation, as
the k-factors are predominantly greater than one. The
LO+LL MSSM cross-sections are considerably quicker
to evaluate than the full NLO results obtained using
e.g. Prospino [42–44]. A single evaluation of just the
strong production cross-sections for a CMSSM bench-
mark point, with all relevant processes kinematically
available, takes around 15 minutes of CPU time on a
modern processor using Prospino 2.1 (Intel Core i5 at
2.6GHz). This is clearly unusable in a scan where the
evaluation of a single parameter point must be done in
times on the order of a few seconds. Although a fast
interpolation routine with added NLL corrections ex-
ists in NLL-fast [45–49], this interpolation is limited to
models with degenerate squark masses.

With the improvement to NLO+NLL, the error from
the factorisation and renormalisation scales has been
shown to be as low as 10% [46] for a wide range of
processes and masses; however, PDF and ↵s uncertain-
ties must be included in the total error budget. These
increase with the sparticle masses because the PDFs are
most poorly constrained at large scales and at large par-
ton x. As an example, at 8 TeV NLL-fast 2.1 gives errors
of (+24.3%,�22.2%) and (+8.3%,�7.3%), for the PDF
and ↵s, respectively, using the MSTW2008NLO PDF
set [50], with gluino and squark masses set to 1.5 TeV.

Num. cores t (105 events) Speed-up

1 479 sec 1
4 148 sec 3.2
8 121 sec 4.0
16 79 sec 6.1
20 81 sec 5.9

Table 1: Time taken for the ColliderBit LHC likelihood calcula-
tion as a function of the number of cores, for 100,000 SUSY events
at the SPS1a parameter point [53, 54], including all sub-processes.
The processes were run on a single computer node, with ISR, FSR,
and full hadronisation enabled, but multiple parton interactions
and tau decay spin correlations disabled. GAMBIT was compiled
with full optimisation settings (cf. Section 11 of Ref. [1]).

Because 1.5 TeV is at the edge of the LHC reach at that
energy, the total error budget here will not drop much
below 25% even with NLO+NLL cross-sections.3

In light of the above, we take the conservative path
of calculating likelihoods with the LO Pythia 8 cross-
sections for the LHC. Assigning errors to these cross-
sections is rather meaningless, considering the mono-
tonic nature of LO scale-dependence, and the fact that
the LO cross-sections in BSM models are known to al-
most always lie significantly below the NLO and higher
order cross-section, sometimes by as much as a factor
of two.4 The LO cross-sections are hence nearly always
more conservative than the lower edge of the most pes-
simistic NLO uncertainty band due to renormalisation
scale systematics. We have verified that this choice, com-
bined with the approximations used in the event and
detector simulation, results in limits equal to or more
conservative than those in the included ATLAS and
CMS analyses (see Section 2.1.7). In future releases we
will allow the user to supply cross-sections as input to
the event generation, allowing one to calculate them
using any preferred choice of external code (known in
GAMBIT as a “backend”).

2.1.4 Monte Carlo event generation

For the ColliderBit event generation, we supply an inter-
face to the Pythia 8 [38, 39] event generator, alongside
custom code that parallelises the main event loop of
Pythia using OpenMP.5 This substantially reduces the
runtime, as seen in Table 1.

For the purposes of BSM searches, many time-
consuming generator components also add little to the

3With the CTEQ6.6M PDF set [51], the errors increase to
(+63.1%,�38.5%) and (+15.6%,�10.3%); these uncertainties
will reduce somewhat as PDF fits including higher-x LHC data
become available.
4For a recent thorough exploration of K-factors in the MSSM up
to approximate NNLO+NNLL order see [? ] and Fig. 2 within.
5For an earlier similar approach, see Ref. [52].

• Higgs: Connect HiggsBounds and 
HiggsSignals as backends (more to come) 

• LEP limits (SUSY): Calculate 
and check against published limits 


• LHC particle searches: Full Poisson  
likelihood from fast MC simulation of LHC 
searches


• Parallellized MC event generation and 
analysis loop inside ColliderBit


• Event generation with Pythia 8


• Fast detector simulator: BuckFast 
(4-vector smearing)


• Focus on speed, as required for use in  
global fits

� ⇥BR

[arXiv:1705.07919]
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2. Current work: 
Simulation-less LLP recasting
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Simulation-less recasts
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• GAMBIT needs to do everything needed for a 
BSM global fit, starting from the BSM theory  
parameters 


• Get mass and lifetime predictions from SpecBit 
and DecayBit


• Production cross-section in ColliderBit


• Signal-specific maps of acceptance x efficiency 
from experimental analysis, in the plane of the 
LLP mass and lifetime 
A lot of very useful material provided on HepData!


• No event generation or detector simulation 
needed — perfect for large global fits


• Full Poisson likelihood, not only comparison to 
95% CL limit


• First target: ATLAS disappearing track search for 
long-lived charginos (arXiv:1712.02118)

[arXiv:1712.02118]
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Mass and lifetime
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• Masses from SpecBit  
(via FlexibleSUSY or SPheno)


• Lifetime from DecayBit calculations of decay 
widths at small mass splittings (not included 
in SDECAY)


• Chargino and stau decays implemented so far 

• Future: Also connect SOFTSUSY-4 to  
SpecBit & DecayBit
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FIG. 2: Total lifetime and partial lifetimes of each decay mode as a function of δm. The lines label

electron, muon, pion, and tau correspond to the processes τ̃ → χ̃eντνe, τ̃ → χ̃µντνµ, τ̃ → χ̃ντπ,

and τ̃ → χ̃τ , respectively. Here we take mχ̃ = 300 GeV, θτ = π/3, and γτ = 0.

By using a recursion relation between dφ(n) and dφ(n−1), the phase space of n-body decay
renders the δm dependence as

dφ(n) ∝ dφ(n−1) ×
! δm

dµ(dφ(2))

∝ (δm)2(n−2)+1 . (9)

Second, we consider the δm dependence from the squared amplitude. If all of the n− 1
massless particles are fermions, the squared amplitude depends on δm as

M(n) ∝ (δm)n−1 , (10)

since it depends linearly on the massless fermion momentum. Thus, we obtain the depen-
dence of the decay rate on δm for a final state of only fermions,

Γ(n) ∝ M(n) × dφ(n) ∝ (δm)3n−4 . (11)

In contrast, if one pion(NG-boson) appears in the stau decay process, the δm dependence
of the squared amplitude becomes

M(n) ∝ (δm)n . (12)
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T. Jittoh et al [PRD, arXiv:hep-ph/0512197]

C.-H. Chen et al [PRD, arXiv:hep-ph/9607421]
T. Jittoh et al [PRD, arXiv:hep-ph/0512197]
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Mass and lifetime
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• Todo: Refine chargino lifetime with two-loop calculation of 
chargino—neutralino mass splitting (wino limit)  

9

100 103 104

Degenerate mass M̂ (GeV)

150

155

160

165

170

175

�
M

=
M

+ p
ol

e
�

M
0 p
ol

e
(M

eV
)

Wino limit
mt/2  Q  2mt

One�loop

Two�loop

10 100 103 104

Degenerate mass M̂ (GeV)

10

100

1000

103

104

105

�
(m

m
/c

)

Wino limit
mt/2  Q  2mt

One�loop

Two�loop

103 104

Degenerate mass M̂ (GeV)

50

52

54

56

58

60

�
(m

m
/c

)

FIG. 5. The two-loop mass splitting (left) and decay lifetime of the chargino (right) in the wino model as a function of the
degenerate tree-level MS mass. The green and red bands are the respective ranges of the one and two-loop mass splittings
when Q is varied continuously between mt/2 and 2mt. The light green band is the estimated uncertainty on the one-loop result
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FIG. 6. Branching fractions for �+
! X�0 in the wino limit of the MSSM, where X 2 {e⌫e, µ⌫µ,⇡}. Solid lines are the branching

fractions using the two-loop mass splitting, and dotted use the one-loop result, both evaluated at Q = mt = 173.34 GeV.
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This fit is valid over the range 100GeV  M0
pole  4TeV.

The effect of including light quark masses is a small pos-
itive shift in �M , and 2-loop RGEs a smaller negative
shift, with a total difference of approximately �0.03%.

B. The MDM quintuplet

The MDM quintuplet has two mass splittings. The
first, �M+

⌘ M+
pole � M0

pole, is analogous to �M in the
wino model, with a one-loop value of O(170)MeV. The
second, �M++

⌘ M++
pole�M0

pole, between the neutral and
doubly-charged component, has a value of O(670)MeV
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Fig. 1: Schematic diagram of the ColliderBit processing chain for
LHC likelihoods.

For many models, these are the state-of-the-art. For
models where an NLO (or better) calculation exists,
e.g the MSSM, this is a conservative approximation, as
the k-factors are predominantly greater than one. The
LO+LL MSSM cross-sections are considerably quicker
to evaluate than the full NLO results obtained using
e.g. Prospino [42–44]. A single evaluation of just the
strong production cross-sections for a CMSSM bench-
mark point, with all relevant processes kinematically
available, takes around 15 minutes of CPU time on a
modern processor using Prospino 2.1 (Intel Core i5 at
2.6GHz). This is clearly unusable in a scan where the
evaluation of a single parameter point must be done in
times on the order of a few seconds. Although a fast
interpolation routine with added NLL corrections ex-
ists in NLL-fast [45–49], this interpolation is limited to
models with degenerate squark masses.

With the improvement to NLO+NLL, the error from
the factorisation and renormalisation scales has been
shown to be as low as 10% [46] for a wide range of
processes and masses; however, PDF and ↵s uncertain-
ties must be included in the total error budget. These
increase with the sparticle masses because the PDFs are
most poorly constrained at large scales and at large par-
ton x. As an example, at 8 TeV NLL-fast 2.1 gives errors
of (+24.3%,�22.2%) and (+8.3%,�7.3%), for the PDF
and ↵s, respectively, using the MSTW2008NLO PDF
set [50], with gluino and squark masses set to 1.5 TeV.

Num. cores t (105 events) Speed-up

1 479 sec 1
4 148 sec 3.2
8 121 sec 4.0
16 79 sec 6.1
20 81 sec 5.9

Table 1: Time taken for the ColliderBit LHC likelihood calcula-
tion as a function of the number of cores, for 100,000 SUSY events
at the SPS1a parameter point [53, 54], including all sub-processes.
The processes were run on a single computer node, with ISR, FSR,
and full hadronisation enabled, but multiple parton interactions
and tau decay spin correlations disabled. GAMBIT was compiled
with full optimisation settings (cf. Section 11 of Ref. [1]).

Because 1.5 TeV is at the edge of the LHC reach at that
energy, the total error budget here will not drop much
below 25% even with NLO+NLL cross-sections.3

In light of the above, we take the conservative path
of calculating likelihoods with the LO Pythia 8 cross-
sections for the LHC. Assigning errors to these cross-
sections is rather meaningless, considering the mono-
tonic nature of LO scale-dependence, and the fact that
the LO cross-sections in BSM models are known to al-
most always lie significantly below the NLO and higher
order cross-section, sometimes by as much as a factor
of two.4 The LO cross-sections are hence nearly always
more conservative than the lower edge of the most pes-
simistic NLO uncertainty band due to renormalisation
scale systematics. We have verified that this choice, com-
bined with the approximations used in the event and
detector simulation, results in limits equal to or more
conservative than those in the included ATLAS and
CMS analyses (see Section 2.1.7). In future releases we
will allow the user to supply cross-sections as input to
the event generation, allowing one to calculate them
using any preferred choice of external code (known in
GAMBIT as a “backend”).

2.1.4 Monte Carlo event generation

For the ColliderBit event generation, we supply an inter-
face to the Pythia 8 [38, 39] event generator, alongside
custom code that parallelises the main event loop of
Pythia using OpenMP.5 This substantially reduces the
runtime, as seen in Table 1.

For the purposes of BSM searches, many time-
consuming generator components also add little to the

3With the CTEQ6.6M PDF set [51], the errors increase to
(+63.1%,�38.5%) and (+15.6%,�10.3%); these uncertainties
will reduce somewhat as PDF fits including higher-x LHC data
become available.
4For a recent thorough exploration of K-factors in the MSSM up
to approximate NNLO+NNLL order see [? ] and Fig. 2 within.
5For an earlier similar approach, see Ref. [52].

• Currently: 

• Tree-level cross-sections from Pythia8


• Ongoing work: 

• Detach cross-section calculation from the 

parallelized event generation in ColliderBit


• Allow cross-section input from external codes


• Fast evaluation of NLO SUSY cross-sections 
(interface to EWK-fast when released) 


• Add simulation-less analyses as a new 
category of analyses in ColliderBit
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3. Next step: 
Event-level LLP recasting
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• Use generator-level efficiency maps in 
decay radius and eta — code in place for 
doing this


• Slight tweaking of Pythia for decays at 
very small mass splittings


• ColliderBit uses Pythia (for speed)  
— expect less accurate, but conservative, 
results for signals relying on ISR


• Extend the ColliderBit analysis framework 
to include decay radius information 

Next step: Event-level LLP recasting
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• GAMBIT is new and open-source tool for BSM 
global fits (not only SUSY)


• Ongoing effort to implement LLP searches in 
ColliderBit


• Focus on speed — intended for use in large-
scale global fits with GAMBIT


• Starting with the simplest case:  
simulation-less recasting of SUSY LLP searches


• Some decay width calculations implemented, to 
be extended and refined 


• Work ongoing on cross-section evaluations and 
extending the ColliderBit structure


• Next step: move on to event-level LLP recasting

Conclusion and outlook

gambit.hepforge.org

http://gambit.hepforge.org
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Backup slides
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Clone git repository from GitHub 
• github.com/patscott/gambit_1.1  

Download tarballs  
• hepforge.org/downloads/gambit  

Pre-compilied version with Docker 
• docker run -it jmcornell/gambit 
 
 

See quick start guide in arXiv:1705.07908

Getting started with GAMBIT

http://github.com/patscott/gambit_1.1
http://hepforge.org/downloads/gambit
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All results publicly available 

Results available on zenodo.cern.ch 
• Parameter point samples (hdf5 files)

• GAMBIT input files for all scans

• Example plotting routines

 
 
Links at gambit.hepforge.org/pubs 

http://zenodo.cern.ch
http://gambit.hepforge.org/pubs

