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Setup introduces several cycles

(1) "Double Ramification"

locus = aja-50) = (((,x, --x)/S([aixi) = 9]

cycle =

ajg
*

(10)) = CH9 (Mgin)

(2) "Higher ramification" A
, ...,Al

& (,xx ... ,xn)/ S([aixi) = S([ainxi) = ... =O([ainxi) =9]

tay* ((02) - CHg (Mg







Of these problems, A has been solved :

2) + (2) via Gromor-Witten theory

(For experts : (1) DRg, A = Pa)(-K,A (IP' ,ord]+ir)
↑

rubber" relative stable maps

(2) DRg
,
A
, ...,Ae

= Pa((g,a
, ...,A (4x ...x ')]

*

W)(

(3) Na compactified Jacobians





Caution

(2) DRg ,AlThe DRgai on Egin

13) w not determinantal locs on a







Why do weeare about these classes?

1. The DRg ,A,---An Completely determine the

by PW theory of toric varieties.

(Thm of Ranganathan -Urundstil Kumaran)

2. The w determine relations inRAg
d
wfor example ,
g , o , a

= 0



Point of view : problems are hard, because extending
Jacobians to Mg ,n is subtle :

Jac(gin] < ?
↓ t

Mg,n C Agin

Obvious candidates fail . Not compact , Hausdorff .

less naive candidates don't have
as
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Operations : Log Blowups

Essentially : Pullbacks of toric blowups from local charts

Simplest Example : Blowup along smooth stratum

% - %

Log Blowup : Proper burational X-X that can

be dominated by iterated strata blowups











Nevertheless
,
we can work with it.

Large supply of classes come from combinatories

#m (M-Pandharipande-Schmitt , M-Ranganathan)

I degree preserving homomorphism

P : PP([(x
,
pl) -log< (x)

Canalogue of non-equivariant limit CH,(v) +CH(V))



Example

(X ,D)
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If CH
*

(X) has distinguished R*(X)sCH(X)

by R
* (x) = <M

*
(X)

,

PP([x)) clogCH* (X)

often large enough for applications



























How to think about it ?

1
. Algebraically : LogJac((s)

= limTac(()/
PL)[c)

log blowups
c +C

Miracle Invariance : H'( ,M = H'(C,M,9P)
Twister Nanishing :

-33= - 1 Lm LogPin











Look at Jac((gin) - LogJac(Egin)
↓ ofMg,n C

For Di problem (1)

: aga : CH(logjac) - CH(gin)
60] -> DRgA

= ASA (S0])

but cannot.







The collection Lay* (10)) = Drain is the logDR .

Eat ("A") DRg , a = ret (lgDRg ,A)

# (
"

C) Holmes-M-Pandharipande-Pixton-Schmitt)

There exists explicit formula (can implement on
Computer)

lgDRg ,A=F(4i ,k , P) e logR
*

(Mgin)

- =
ER
*

/Mg ,n) =PP([rgin)



g
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,
-3)
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