Higher-order QCD corrections to the Higgs decay
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* QOptical Theorem

calculated for massless quarks

'(H — bb) = ImII(s) = “m?s |1 c.a’
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* Scalar correlator — not directly related to physical observables
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into bottom quarks from Padeé approximants
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Testing in the large-p, limit

* The perturbative series is known to all orders in this limit [5]
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* Systematic study of different strategies
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Relative error
decreases when order
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et |  of the PAis increased
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* |maginary part known up to five loops [1] Partlal CO“CIUS"’“S S
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Pades and D- Iog Pades seguences appear to converge

Nc i ] ' +
ImII(s) = —m/fs 1 +35.667a,+129.15 a/f + 41.76 a/f — 825.7 a/j’ + . f ”
ST - ; + Understanding the PAs and D-log PAs results in terms of
* Perturbative series are asymptotic (factorially divergent) — it Padé theory '
is useful to work with Borel transform [2] Borel sum . + PAs that use only the first three coefficients as input are ;
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/ ! not sufficiently accurate — not enough information \
B[R](u) e—u ¢ dI/t ‘ ’ ’
\_D-log Padés to BIIT"l(u) werethebestmethod

Final Results in QCD

BIR](u) = % u" 9 R(a)=J
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* Renormalons (singularities of Borel transform) govern the
behavior of the series

Pade Approximants

/ Cé C7 Cs
values [6] \; 6900 + 1400/ (0.3 + 3.5) X 10* (3.74£2.5) x 10° (0.2 +2.4) x 10°
* A Padé approximant (PA) is a ratio of two polynomials that S —
, PP ,( ) p y predlcted coefficient at six loops
approximates a function whose Taylor expansion is known [3] .
Y, Estimated decay width [6]
- PM(Z) B QM(Z) B CZO -+ al 4+ ...+ CZMZ L0.041
N &) = — + +
f(z) = 2 £ 7" a Ry(2) L+bz+...4+byzV ['(H — bb) = 2.3806 (* 00am, T (0.0042), £ (0.0032),, =
_ + (0.0002), £ (0.0003) MeV
n=0 — ( ‘ — ‘ PAS
~ M+N M+N+1 Iz )
Rfo+fizt . F a4 0z )
1.244 | I | | ' | 1.2412— ' | : | ' | ' !
. ’ 1.4 | | | | I
* Advantages of using Padeées e — |
12 e - 1
o . . - T 511242 1.2407 |- T ~ -
+ efficient approximation; tor Ve | 1 s L - e e
. . 0.8 /'0 \'\ ] 9I_ | I - - /0 - :l: = :::
+ partial reconstruction of & A RN 13 P _ .
. . oer 'f:' \" ] = 1238 o oo s u=2m’-l \ //// r Bo_ri’s;;m [] fjln_cezrr;,i-lntyfrom PAs
analytic properties Ptz | T ey o hO e -
+ good predictions of o2l 7 Il Taylor= fezos2 . T e e S SR SR S
. C ) ! erturbative Order Perturbative Order
hlgher Orders' 091 .0 | iO|5 | OIO | OI5 | 1IO | ’II5 2.0 rerurbate ot
| | | | | | _Conclusions

* Model mdependent method (35 = — 6900 + 1400

| * Truncation of the QCD series for I'(H — bb) is under Control

D-log Pade Approximants

* For series with branch points or cuts, we can use D-log Padés [4]

‘ Limiting factors in the precision of I'(H — bb) are the |

d
f(z) =A(z) - B(2) F(z) =— Inf(?) » 4 ; uncertainty in m,, my and a i
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