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What T WIST measures
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Muon decay parameters define
the shape of the spectrum

d2Γ
x2 dx d cos(θ)

∝ 1−x+
2
9
ρ (4x−3)

+
1
3
Pµ cos(θ) ξ (1 − x)

+
2
9
Pµ cos(θ) ξδ (4x − 3)



Fitting the shape

Need to take into account detector response. The technique:
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• Many effects of reconstruction cancel.

• Monte-Carlo must reproduce effects of the detector.

� But spectrum distortions by the thin detector are small.



Motivation for blind analysis

W. Greiner, B. Müller,
Gauge theory of weak interactions,

Springer (1996)

• Tool to eliminate human systematics:
avoid (even subconscious) biases.

• The method: Keep the final result hidden
till the measurement is done.

• The value of a measurement does not con-
tain any information about its correctness!

For examples see: P.F. Harrison, Advanced Statistical Techniques in Particle Physics, Durham,

18 - 22 March 2002. http://www.ippp.dur.ac.uk/Workshops/02/statistics/proceedings.shtml



Blind analysis methods

• The hidden signal box method (rare decays): blind the dataset.

• The hidden offset method (precision measurements—BaBar,
KTeV): secret bias in fitter code. Need also to bias plotted
distributions.



T WIST requirements

• Hard to break

• Can look at (all) data

• Do not exclude T WIST members from doing any part of
analysis.

• Convenient.

• Minimum modifications to the existing software.



T WIST implementation

The idea:

ni(ρData) = ni(ρMC) +
∂ni

∂ρ
∆ρ

• Blind MC samples, not the fitter.

• Use public key cryptography to encrypt the “secret” values.

• Clear text values are known only to a process running on a
server which is not accessible by T WIST people.

• Keep and re-use generated decay samples. We do not know the
secret parameters, but know that they do not change between
MC productions.



Implementation–3



Tests

2 × 50 samples of 108 decays, plus
4 × 50 derivative spectra of 107 decays
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Tests–2
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Conclusion

• Blind analysis makes the result more valuable.

• Can be done naturally in T WIST .

• A new blind analysis scheme is implemented
and being used in T WIST .



Example of MC validation
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Overlay of ∆p distributions from DATA and GEANT
for the “half stack” technique. (By Rob MacDonald.)


