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DECAY OF SECONDARY PARTICLES 39

Also, since
log Fy=%{log Ev. min+log £y, max) = log p (1-225)

it follows that, on logarithmic plots of the energy specira of these y-rays,
the rest-sysiem energy p will lie halfway between the exiremum energies.

We are particularly concerned with decays that are isotropic in the
rest system of the decaying particle, such as the 7% and 2" decays, which
we have previously considered. For these decays, we have already shown
that the resultant y-ray energy distribution function is only a function
of the momentum of the primary; indeed this function is a constant
which is inversely proportional to this momentum for a given primary,
within a range proportional to the momentum of the primary, and
vanishes outside this range. Thus, for decays of parent particles with a
wide range of primary energies, y-ray spectra are generated which are
made up of a superposition of rectangular spectra, as shown in figure
1-11. Higher energy primaries produce the y-rays at the extremes of the
spectrum. We therefore deduce a second important kinematic property,
which holds for two-body decays that produce y-rays isotropically in the
rest system of the decaying primary; viz,

The energy spectra of y-rays produced isotropically in the rest
system of the decaying primary will be symmetric on a logarith-
mic plot with respect to Ev=p and will peak at Ey= pu.

Inu InEy

FIGURE 1-11.—Ideal superposition of y-ray energy spectra from 7% of 2 particles having
discrete values of energy.




48 Iacol\Ww PeAk ENERGY BeAK

Ay

9 P <E>?-g =) No PEMw, 1N i= FraW 9‘> q) ENERGY

) VSUALLY APRUED FR P& o VAUN FoR PARENT PARTIUES
MG GES AWING AONG 2 MOVING ALoNG: ANy DIRECTION
o) PORIZAT\ON DS NOF MATTER .) UNPOARIZED PARENT O\ \CLE
) END-FINT ruPTo eanikiod er ) D MAXIMUN\
) I )
¢ E‘—'E*Y(\-‘-GS?S”P)
T\:{“: LA
w“'l - E=E* ok the |kt tmeles
Lo e
cos S = l_!:—'_
sy = O Y+

for. SME BRI THE EVENTS AT ThE
PEAR. RAVE COMN ANGLE F+ T/



RAOR Mg ... ENERGY FepK
o) PAIR PRODUCTION ) SNGE PRODUCTION AS WELL

) BROAD PEAK. ) BROAD PEAK. (FWHM ~ <(2)
) Mg=M, 7&> EcE K E€Y ) E B RE~E" = Me=My

) PEAK ARSUND 2E¥ ) PEAK PosiTioN PREDICTABLE @ LO

) VSUALLY ARRUED TOoR
CENTER, OF MASS MoViNG Auue%

) TRANVERSE MITIoN OF THE. METUERS
EDOCATEDLY QUESED

.) vaul) FoR PARENT PARTIUES
MOVING ALoNG ANy DWECTON

: T\
) ASSURPTINS Ov THE PROBUCTION ) SYMAETRIES OF TWE WTERCTIoW

~l  S<¢e S~
¥em A GWE UNFOLARIZEN  MATHERS,



ENERGY  NJEAGES oo ENGREY  PEAK
) GuBA- PRefry —> NIVl o TAL ) LocAL  Pemtule

) RAUKLRWND EFFESTS

0) GENERALRATON Yo

LONGER. CHAN SEErS HARD ) WOCTIPLE PEAS  seaRen

A DASTRA
) Rood BUToN ) SOME TEPEMENE O BT DASTRIRUTON
\S CoNPIEMSYy IRRELEVANX (PEAK , KINK , PATEAL)



How special is this invariance?
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Peak is invariant, what about the shape!
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Shape of the energy spectrum

0 LHC7: t->Wb
| Exp(w(x+1/x))
I stop 1400 GeV |
0.8 w~average boost of the top
w 0.6 ¥ |
L : top
é 4
E 0.4 :
; L
37
0.2
, 2
O-g'_o 200 400 600 800 1000 1200 1400

m [GeV]

Can ContribUte €O measure the SPin? (is NLO under control?)
Can contribute to measure the PDFs?

Friday, October 4, 13



Side-by-Side

top pair production at hadron colliders

disclaimer:
pictures may be quite different for heavy new physics




EffECt Of ISR (LHC 7 TeV)

ISR messes up assumptions on the kinematics of the
productions mechanism

Energy peak is invariant as long as:
|) there is an on-shell top
2) decay into 2 bodies
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Sharpness of the peak

top and antitop > top and antitop
at rest in the lab at rest in the tt-CoM

E~peak m—> MR~peak

not true the converse!
the tt-CoM can still move in the Lab

}

|) MR~peak has more phase space than E~peak
2) s~2m selects events for which MR is sharper than E
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Sharpness of the peak

|\/:/2m,—1|<1.5% (VY s <351 GeV) |\/:/2m,—1|<1.5% (V s <351 GeV)
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What is in the peak of the other?

|E/E*—1|<3.75%

0.14 '

Energy close to the peak IiE 0 14 TeV
Eﬂ: J—_ pp 33 TeV
§ 0.08 I pp 100 TeV
é 0.06 1

0.04 { |

FWHM~dE

Al

000,707 120 130 140 150 160

MR [GEV]
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What is in the peak of the other?

MR close to the peak === Energy peak more sharp
Why!

|Mg /2E* —1|<3.75%

|Mg/2E* -1|<3.75%
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No. of events/5GeV
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CASE I (S/B
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CASE I (S/B=1)
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