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1 Intr oduction
Theinversionof cometarydusttails providesanexcellentmethodto in-
fer relevant physical parametersof comets,suchas particlevelocities,
size distribution, dust massloss rate, and their temporalvariation [1].
The methodoriginally developedby Fulle [2] involvesthe inversionof
theoverdeterminedlinearsystemAF = I , whereA is thekernelmatrix
containingthe modeldust tail, i.e., the surfacedensityof the sampling
particlesintegratedover timeand1� � (theratioof pressureradiationto
solargravity forces,which dependsinverselyon particlesize),F is the
outputvector, whichcontainsthetime-dependent1� � distribution,andI
is theobservedsurfacebrightnessof theimagein aselectedregionof the
(N; M ) photographicplane. Owing to the ill-posednatureof the prob-
lem,anumberof regularizingconditionsareusuallyaddedto thesystem
of equationsin orderto �nd physicallymeaningfulsolutionsof thevector
F , so that the derived dust lossratesvary with heliocentricdistanceas
r � 2, andtheparticlesizedistribution functionvary smoothlywith time.
However, therearemany cometsfor which asymmetricproductionrates
aroundperihelionhave beendetected[3], sothatsuch“symmetric” reg-
ularizing conditionswould not apply. In addition, thosecometswhich
experiencesuddenoutburstsof activity, suchas29P, alsoconstituteclear
examplesof theinadequacy of suchregularizingconditions.In thiswork,
we show a differentmethodto constraintthe solutionto the systemof
equationsbasedon thetemporalevolutionof theAf � [4] quantity.

2 Constraints basedon Af � (t)
Thesystemof equationsAF =I wassolvedby thealgorithmdescribed
in [5], thatallows to imposelinearconstraintson thesolutionvectorof
anoverdeterminedsystemof equations.
Fulle [6] hasshown that thethequantityAf � maybewritten asa func-
tion of thevectorsolutionF andtheejectionvelocitiesas:
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wherer is the cometheliocentricdistance,R0 is the Sun radius,and
v(t; 1 � � ) is thevelocity of theparticles,which dependson 1 � � and
theejectiontime t. Theintegrationis performedin theselectedrangeof
1 � � , which is time-dependent.
Theaboveequation,aftertransformingtheintegral to a discretesumma-
tion, actuallyprovidesuswith a linearconstrainton thevectorsolution
F thatcanbeincorporatedasalinearconstraintwhensolvingthesystem
of equationsAF =I . Then,if a temporalseriesof measurementsof Af �
is available,weshouldbeableto constrainoursolutionvectorat thetime
intervalsfor which thosemeasurementsaregiven.
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3 Application to comet22P/Kopff
Wehavealreadyappliedthetechniquedescribedin section2 to theinver-
sionof a setof comaimagesof comet29P/Schwassmann-Wachmann1,
see[7]. Herewe will focuson theapplicationof theprocedureto some
very recentimagesof comet22P/Kopff obtainedat SierraNevadaOb-
servatory1.52-mtelescopeduring lastsummer. We obtaineda seriesof
imagesduringthenightsof July 30th,August14th,andAugust27th,at
cometheliocentricdistancesof 1.71,1.77,and1.83AU post-perihelion,
respectively. We useda R Johnson�lter , in combinationwith a CCD
camerahaving aFOV of 7.8'� 7.8' with aspatialscaleof 0.46”/px.The
physicaldimensionsof theimagesshown below areabout1.6� 105 km.

The Af � measurementswereprovided by the Spanishamateurassoci-
ation CometasObs. The input parametersconcerningthe time depen-
denceof the maximumejectedparticle radiusand velocity are shown
below. Thevelocity is assumedto bev / (1� � )1=2. For thispreliminary
application,weusedasimplemodelof isotropicparticleejection,sothat
this cannotobviously fully accountfor the observed asymmetryin the
coma.

Theobserved(black)andmodeled(red) isophotesareshown in thepre-
vious panel. The derived dustmasslossrates,andthe sizedistribution
power index for eachimageareshown below. Owing to the Af � con-
straints,boththedustlossratesandthederivedsizedistributionfunctions
(�tted to power law) from differentimagesdisplayverysimilarbehavior
with time. The asymmetryaroundperihelionin the productionratere-
�ects theasymmetricbehavior displayedby Af � . In conclusion,theuse
of regularizingAf � constraintson the inversetail procedureconstitutes
apromisingtechniqueto interpretthedustenvironmentfrom comets.
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