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Inverting Vim

We can invert v, on the spectrum level as follows. James
showed that )
ZQSS ~ 82 +‘17

so for each k > 0 we get a James-Hopf map

933 = QSZK+1.

When k = p™, its p-local homotopy theoretic fiber is our friend
Jpm_1S2. It follows that there is a fiber sequence

9382Pm+1 N Qme_1 SZ - 9283,
which Thomifies to

¥Q%8%"™ L y(m) - H/p.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

The composite [ —

S2pm—2 = T Q3 SZp"’+ 1 = y( m) ih;uI;xl'lCletlawson spectral
The MRS spectrum

y(m)

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

Doug Ravenel

The composite

m m .
S2p -2 N ZooQ3 SZp +1 N y( m) The Hill-Lawson speciral

sequence

The MRS spectrum
leads to a self map y(m)

The Adams-Novikov
zZp’" -2 y( m) Vim S y( m) X spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Hill-Lawson
spectral sequence and
the telescope conjecture

A3

The composite

B Rl
Sme—z — z oo Q3 Szp"’ +1 — y( m) Zt;ule'lyxl'g‘;lawsﬂn spectral

The MRS spectrum

leads to a self map y(m)
meringvm

The Adams-Novikov

zZp’" -2 y( m) Vim S y( m) X spectral sequence

The localized Adams
spectral sequence

It is known to by induce an isomorphism in Morava K-theory e locatived
K ( m) Hill-Lawson spectral
.

sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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Inverting Vpy, (continued)

The composite
S2P"-2 _ yeo3g2p™+1 y(m)
leads to a self map
222y (m) —"> y(m).
It is known to by induce an isomorphism in Morava K-theory

K(m).. We can iterate it to form a telescope, the homotopy
colimit of

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



Inverting Vpy, (continued)

The composite
Sme—Z N ZOOQSSme-H N y(m)
leads to a self map
227" 2y (m) —" y(m).
It is known to by induce an isomorphism in Morava K-theory
K(m).. We can iterate it to form a telescope, the homotopy
colimit of

y(m) —s T nly (m) s g 2Vnly (m) ——

which we denote by Y (m).

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

The telescope Y (m) is the homotopy colimit of ‘“

D
y(m) L> z—|Vm|y(m) L) z—leme(m) - The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion

22)CN(E



The Hill-Lawson
spectral sequence and
the telescope conjecture

The telescope Y (m) is the homotopy colimit of

Doug Ravenel

y(m) U z—|Vm|y(m) o Z—2|Vm|y(m) - The Hill-Lawson spectral

sequence
The MRS spectrum
y(m)

- Cmeringvm
It admits a map to Lx(m)y(m), SN
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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Inverting Vpy, (continued)

The telescope Y (m) is the homotopy colimit of
y(m) —2 = s Vnly(m) -2~ s2Vnly(m) — ...

It admits a map to Lx(m)y(m), which the height m form of the
telescope conjecture says is an equivalence.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

The telescope Y (m) is the homotopy colimit of ‘\‘

Doug Ravenel

y(m) U z—|Vm|y(m) o Z—2|Vm|y(m) - The Hill-Lawson spectral

sequence

The MRS spectrum
y(m)

It admits a map to Lx(m)y(m), which the height m form of the W
telescope conjecture says is an equivalence. Thus showing e
Y(m) and Lk(myy(m) are diffferent for m > 1 would disprove R
the telescope conjecture.

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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Inverting Vpy, (continued)

The telescope Y (m) is the homotopy colimit of
y(m) —2 = s Vnly(m) -2~ s2Vnly(m) — ...

It admits a map to Lx(m)y(m), which the height m form of the
telescope conjecture says is an equivalence. Thus showing
Y(m) and Ly y(m) are diffferent for m > 1 would disprove
the telescope conjecture. They are known to be the same for
m=1.

The Hill-Lawson
spectral sequence and
the telescope conjecture

/g

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



Inverting Vpy, (continued)

The telescope Y (m) is the homotopy colimit of
y(m) —2 = s Vnly(m) -2~ s2Vnly(m) — ...

It admits a map to Lx(m)y(m), which the height m form of the
telescope conjecture says is an equivalence. Thus showing
Y(m) and Ly y(m) are diffferent for m > 1 would disprove
the telescope conjecture. They are known to be the same for
m=1.

There is a well understood Adams-Novikov spectral sequence
converging to 7. Lx(m)y(m).

The Hill-Lawson
spectral sequence and
the telescope conjecture

/g

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



Inverting Vpy, (continued)

The telescope Y (m) is the homotopy colimit of
y(m) " 5ly (m) s 3-2nly (m) ——

It admits a map to Lx(m)y(m), which the height m form of the
telescope conjecture says is an equivalence. Thus showing
Y(m) and Ly y(m) are diffferent for m > 1 would disprove
the telescope conjecture. They are known to be the same for
m=1.

There is a well understood Adams-Novikov spectral sequence
converging to 7. Lx(m)y(m).

There are localized forms of both the Adams and Hill-Lawson
spectral sequences that converge to 7. Y(m).

The Hill-Lawson
spectral sequence and
the telescope conjecture

/g

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



Inverting Vpy, (continued)

The telescope Y (m) is the homotopy colimit of
y(m) " 5ly (m) s 3-2nly (m) ——

It admits a map to Lx(m)y(m), which the height m form of the
telescope conjecture says is an equivalence. Thus showing
Y(m) and Ly y(m) are diffferent for m > 1 would disprove
the telescope conjecture. They are known to be the same for
m=1.

There is a well understood Adams-Novikov spectral sequence
converging to 7. Lx(m)y(m).

There are localized forms of both the Adams and Hill-Lawson
spectral sequences that converge to 7, Y(m). The latter is a
new tool for studying the telescope conjecture.

The Hill-Lawson
spectral sequence and
the telescope conjecture

/g

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

The Adams-Novikov Ez-term for Ly (my(m) is Do fiavenet

The Hill-Lawson spectral

Hm@E(hm_‘_,',]‘Z‘l gl’j+1 Sm)’ sequence

The MRS spectrum

where Ry, = v, ' P(Voy ..oy Vop)- vm

Inverting Vm

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Adams-Novikov spectral sequence

The Adams-Novikov Ex-term for Lx(myy(m) is

F)’m@E(hmﬂ',/‘l‘l S/,j+1 Sm),
where Ry = v, P(Vyyy ooy Vop)-

This is an exterior algebra on m? odd dimensional generators
tensored with an even dimensional localized polynomial ring.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Adams-Novikov spectral sequence

The Adams-Novikov Ex-term for Lx(myy(m) is

R, ® E(hmﬂ',/‘ 11 < /,j+ 1< m),
where Ry = v, P(Vyyy ooy Vop)-
This is an exterior algebra on m? odd dimensional generators

tensored with an even dimensional localized polynomial ring.
Each v, .; has filtration 0, and each /1,,.;; has filtration 1.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Adams-Novikov spectral sequence

The Adams-Novikov Ex-term for Lx(myy(m) is

F)’m@E(hmﬂ',/‘l‘l S/,j+1 Sm),
where Ry = v, P(Vyyy ooy Vop)-

This is an exterior algebra on m? odd dimensional generators
tensored with an even dimensional localized polynomial ring.
Each v, ., has filtration 0, and each /1,,.;; has filtration 1. The

spectral sequence collapses for large primes.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence
The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Adams-Novikov spectral sequence

The Adams-Novikov Ex-term for Lx(myy(m) is

Rn® E(hmﬂ',/‘ :1< /,j+1 < m),
where Ry = v, P(Vyyy ooy Vop)-

This is an exterior algebra on m? odd dimensional generators
tensored with an even dimensional localized polynomial ring.
Each v, ; has filtration 0, and each /1,,.;; has filtration 1. The

spectral sequence collapses for large primes.

The exterior algebra is the cohomology of a certain open
subgroup of the mth Morava stabilizer group.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Adams-Novikov spectral sequence

The Adams-Novikov Ex-term for Lx(myy(m) is

Rn® E(hmﬂ',/‘ :1< /,j+1 < m),
where Ry = v, P(Vyyy ooy Vop)-

This is an exterior algebra on m? odd dimensional generators
tensored with an even dimensional localized polynomial ring.
Each v, ; has filtration 0, and each /1,,.;; has filtration 1. The

spectral sequence collapses for large primes.

The exterior algebra is the cohomology of a certain open
subgroup of the mth Morava stabilizer group. It is cofinite with
index p’"z‘m(p’77 -1).

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

Doug Ravenel

To repeat, the Adams-Novikov Ep-term for Lx(myy(m) is

The Hill-Lawson spectral
sequence

R, ® E(hh+,‘7]‘ 1< I,_[ +1< h) The MRS spectrum

y(m)
Inverting Vm

The Adams-Novikov
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion




The localized Adams spectral sequence

To repeat, the Adams-Novikov Ep-term for Lx(myy(m) is
Rm® E(hpyij:1<i,j+1<h).
The localized Adams Ep-term for Y(m) is

Rm ® E(hmﬂ'_j) ® P(ber,"/')
where i>0and0<j<m-1

and Ry =V, P(Vm, ..., Vom).

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The localized Adams spectral sequence

To repeat, the Adams-Novikov Ep-term for Lx(myy(m) is
Rm® E(hpyij:1<i,j+1<h).
The localized Adams Ep-term for Y(m) is

Rm ® E(hmﬂ'_j) ® P(ber,"/')
where i>0and0<j<m-1

and Ry =V, P(Vm, ..., Vom).

The Adams filtration of each v, is 1 instead of 0.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel

The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The localized Adams spectral sequence

To repeat, the Adams-Novikov Ep-term for Lx(myy(m) is
Rm® E(hpyij:1<i,j+1<h).
The localized Adams Ep-term for Y(m) is

Rm ® E(hmﬂ'_j) ® P(ber,"/')
where i>0and0<j<m-1
and Ry = v, P(Vin, . ..., Vom).

The Adams filtration of each v, is 1 instead of 0. Unlike the
Adams-Novikov Eo-term, it is infinitely generated over Ry,.

The Hill-Lawson
spectral sequence and
the telescope conjecture

Ad

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

Doug Ravenel

To repeat, the localized Adams E,-term for Y(m) is The Hill-Lawson spectral

sequence

Rn® E(hm+i,j) ® P(bm+i,j)- ;}EfmﬁisSJpemrum
Inverting Vm

The Adams-Novikov
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

Doug Ravenel

To repeat, the localized Adams E,-term for Y(m) is The Hill-Lawson spectral

sequence
he MRS spectrum
Rm ® E(hm.ij) ® P(bmsi). ym

Inverting Vm

We conjectured that there are differentials

The Adams-Novikov
spectral sequence

Gopi iy = Vit 1 o

The localized
for 0 Sj <m- 1 and /+] > m. Hill-Lawson spectral

sequence for y(m)

Internal Steenrod
and no others.

operations for y (m)
Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Hill-Lawson
spectral sequence and
the telescope conjecture

vy ¥

Doug Ravenel

To repeat, the localized Adams E,-term for Y(m) is The Hil Lavson spectel
The MRS spectrum
Rm ® E(hmyij) ® P(bmsij)- )
Inverting Vm
We conjectured that there are differentials Dhe A Nowior
The localized
g ' g Hill-Lawson spectral
forO<j<m-t1andi+j>m. )
. Internal Steenrod
and no others. This would leave operations for ()
Some Hill-Lawson dq s
E = Rm®E(hm+I/ I+/<m)®P(bm+l,j)/( meij ) 2pn.vlsib'le]E2stmcmm
«O>» «F>» «E» (=) = A



The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

Doug Ravenel

The conjectured localized Adams E..-term is

Rm® E(hpyij: i+ j<m) The Hill-Lawson spectral

sequence

® P(bmyij:i>0,0<j<m-2)/(b° - ) The M

Inverting Vm

The Adams-Novikov
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion

v
i

22)CN(E



The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

Doug Ravenel

The conjectured localized Adams E..-term is

Rm® E(hpyij: i+ j<m) The Hill-Lawson spectral

sequence

® P(bmyij:i>0,0<j<m-2)/(b° - ) The M
Inverting vm

For m =1 this reads R ® E(hy ), The Adams-Novikov

spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Hill-Lawson
spectral sequence and
the telescope conjecture

AN

Doug Ravenel

The conjectured localized Adams E..-term is

Rm® E(hpyij: i+ j<m) The Hill-Lawson spectral

sequence

The MRS spectrum
m+i,j ) y(m)

® P(bmsij:i>0,0<j<m- 2)/(bP
For m =1 this reads R; ® E(h20), which is also the e Adas Nk
Adams-Novikov E,-term.

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The localized Adams spectral sequence
(continued)

The conjectured localized Adams E..-term is
Ry ® E(hmH‘J g i+j < m)
® P(bmyij:i>0,0<j<m-2)/(b>

m—1—j
m+i.j )

For m =1 this reads R; ® E(h20), which is also the
Adams-Novikov Es-term.

For m > 1 the number of exterior generators is (m? + m)/2,
which is fewer than the m? generators predicted by the
telescope conjecture.

The Hill-Lawson
spectral sequence and
the telescope conjecture

A\d

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The localized Adams spectral sequence
(continued)

The conjectured localized Adams E..-term is
Ry ® E(hmH‘J g i+j < m)
® P(bmyij:i>0,0<j<m-2)/(b>

m—1—j
m+i.j )

For m =1 this reads R; ® E(h20), which is also the
Adams-Novikov Es-term.

For m > 1 the number of exterior generators is (m? + m)/2,
which is fewer than the m? generators predicted by the
telescope conjecture. For m = 2, the above reads

Hg ® E(hg’o, h3’1 9 h4’0) ® P(bgﬂ"o 2> 0)/(b§+i,0)'

The Hill-Lawson
spectral sequence and
the telescope conjecture

A\d

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The localized Adams spectral sequence
(continued)

The conjectured localized Adams E..-term is
Ry ® E(hmH‘J g i+j < m)
® P(bmyij:i>0,0<j<m-2)/(b>

m—1—j
m+i.j )

For m =1 this reads R; ® E(h20), which is also the
Adams-Novikov Es-term.

For m > 1 the number of exterior generators is (m? + m)/2,

which is fewer than the m? generators predicted by the
telescope conjecture. For m = 2, the above reads

Hg ® E(hg’o, h3’1 9 h4’0) ® P(bgﬂ"o 2> 0)/(b,23+i,0)'

bma+ij

The Hill-Lawson
spectral sequence and
the telescope conjecture

A\d

Doug Ravenel
The Hill-Lawson spectral
sequence

The MRS spectrum
y(m)

Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



The Hill-Lawson
spectral sequence and
the telescope conjecture

A3

. . Doug Ravenel
The Hill-Lawson E;-term for the spectrum y(m) is ‘
The Hill-Lawson spectral
5 o sequence
E1 = P(Vm+n in2 0) ® E(hm'Hv] 2> 07! 2 0) ® P(bm+/’/) The MRS spectrum
2 M+n_2’ n 20/ (o™ 1 A, i+ y(m)
Vien € P20 e EPETIDP s -
2pi+1 (pm+i_1 )_27pi+j+1 The Adams-Novikov
bm+i,j € E1 . spectral sequence
The localized Adams

spectral sequence

Internal Steenrod
operations for y(m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion
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The Hill-Lawson
spectral sequence and

the telescope conjecture

A3

The Hill-Lawson Ej-term for the spectrum y(m) is Pousfienet

The Hill-Lawson spectral
Et = P(Vpn:N20)® E(Npsij:i>0,j20)® P(by,, ;) ’

The MRS spectrum
M+n_ n
3 E12p 2P

j( M+ _4\_4 it y(m)
v 7j€E12p’(p 1)-1,p

bl hm+l Inverting Vm

2pi+1 (pm+i_1 )_27pi+j+1 The Adams-Novikov
e E] .

spectral sequence

bm+i,j

The localized Adams

As we did for the (May) Adams E;-term, we added m to all of e

the subscripts. -

Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure
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The localized Hill-Lawson spectral sequence

The Hill-Lawson E;-term for the spectrum y(m) is

Ei=P(Vpn:n20)® E(hmyij:i>0,j>0)®P(by,;;)

M+n 2' m+i_1 _q i+
E,:—1211 E1ﬂ(p )-1.p

b

-2, n
L i G

) j+1 m+i_1 2 i+j+1
€E1ﬂ (P -1)-2,p™

Vm+n
m+i.j

As we did for the (May) Adams E;-term, we added m to all of
the subscripts. Here we have divided the previously defined
filtrations by p™.
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The localized Hill-Lawson spectral sequence

The Hill-Lawson E;-term for the spectrum y(m) is

Ei=P(Vpn:n20)® E(hmyij:i>0,j>0)®P(by,;;)
c E12pM+n E12p/(pm+i_1)_17pi+j

b

-2, n
L i G

) j+1 m+i_1 2 i+j+1
€E1ﬂ (P -1)-2,p™

Vm+n
m+i.j

As we did for the (May) Adams E;-term, we added m to all of
the subscripts. Here we have divided the previously defined
filtrations by p™.

Before discussing differentials we need to describe some
internal structure of y(m).
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The Hill-Lawson
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Recall that ‘“ X

Doug Ravenel

H*y(m) = E(To, ceey Tm—1) ® P(£1 g 7§m) c A, The Hill-Lawson spectral

sequence

where A, is the dual Steenrod algebra. i
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Internal Steenrod operations for y(m)

Recall that

H.y(m) = E(7o,..
where A, is the dual Steenrod algebra. This leads to a splitting

y(m) ay(m)=\/z"ly(m)

with one summand for each monomial « in H, y(m

5 Tm-1) ® P(&4, ...
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Internal Steenrod operations for y(m)

Recall that
H.y(m) =~ E(70,...,Tm-1) ® P(&1,...,&m) € A,

where A, is the dual Steenrod algebra. This leads to a splitting
y(m) ay(m) = \/ £y (m)

with one summand for each monomial « in H, y(m), and to
maps (cohomology operations)

y(m) —“glely(m).
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Internal Steenrod operations for y(m)

Recall that

H.y(m) =~ E(70,...,Tm-1) ® P(&1,...,&m) € A,

where A, is the dual Steenrod algebra. This leads to a splitting
y(m) ay(m) = \/ £y (m)

with one summand for each monomial « in H, y(m), and to
maps (cohomology operations)

y(m) —“glely(m).

These lead to right actions of a certain quotient of the Steenrod
algebra (the dual of H,.y(m))
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Internal Steenrod operations for y(m)

Recall that
H.y(m) =~ E(70,...,Tm-1) ® P(&1,...,&m) € A,
where A, is the dual Steenrod algebra. This leads to a splitting

y(m) ay(m)=\/z"ly(m)

with one summand for each monomial « in H, y(m), and to
maps (cohomology operations)

y(m) ——=xlly(m).
These lead to right actions of a certain quotient of the Steenrod

algebra (the dual of H,y(m)) on each of our spectral
sequences.
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The action of internal Steenrod operations in the Hill-Lawson
E,-term for each i > 0 is shown below.

I3 P PP P
Vi Vm+/’—1 Vm+i—2
g

P! PP P

hm+i,0 — hm+i—1,1 — hm+i—2,2 =

1
hm+i,m _,8>' b L bp

Lp- bp —
m+i,m—1 m+i,m-2 m+i,m-3
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The Hill-Lawson
spectral sequence and
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Doug Ravenel
The action of internal Steenrod operations in the Hill-Lawson )
E;-term for each i > 0 is shown below. e et
The MRS spectrum
Pl o PP P n
Vm+i _— Vm+/—1 Vm+i—2 Inverting vm
5| e
P! PP P .
hm+i,0 — hm+i—1,1 == hm+i—2,2 === 000 fﬁiﬁfﬁ?ﬁfgfﬁ?m‘
:I}f;elllz:iulized .
| D 5 pz ill-Lawson spectra
hm+/7m _,8> bm+i,m—1 s bfn+i,m—2 S bfn+i,m—3 P_> %
Elements shown above that are linked by these operations all Some Hill-Lason dy 5
have the same Hill-Lawson filtration. ’:"”slsi”f”EZ srueture
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The Hill-Lawson
spectral sequence and
the telescope conjecture

A

Doug Ravenel
The action of internal Steenrod operations in the Hill-Lawson )
E;-term for each i > 0 is shown below. e et
The MRS spectrum
Pl o PP P n
Vm+i _— Vm+/—1 Vm+i—2 Inverting vm
5 e
P! PP P }
hm+i,0 — hm+i—1,1 == hm+i—2,2 === 000 fﬁféfﬁ?ﬁfgfﬁ?m’
:I}lelx:i‘ulized .
| P > 2 ill-Lawson spectra
hm+i,m _B> bm+i,m—1 L bfmi,m—z i’ bfn+i,m—3 P_> “
Elements shown above that are linked by these operations all Some Hill-Lason dy 5
have the same Hill-Lawson filtration. This is not true for the A posivle g siructure
Adams and Novikov filtrations. conctitn
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Internal Steenrod operations for y(m)
(continued)

The action of internal Steenrod operations in the Hill-Lawson
E,-term for each i > 0 is shown below.

Pl o PP P PP
Vm+i Vm+/ 1 Vm+/'—2
g

P! PP il

B

2
14 2 I
Ameiim —> b 2 .y i

p!
bm+i.m—2 m+i,m-3

m+i,m-1
Elements shown above that are linked by these operations all
have the same Hill-Lawson filtration. This is for the
Adams and Novikov filtrations. Each sequence has finite length
because one of the subscripts in it eventually gets too small.
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The Hill-Lawson
spectral sequence and
the telescope conjecture

A3

It is easy to show that d;v,,,,.; = V,,,/im.im. Differentials must RS
commute with internal Steenrod operations, so for each i > we The Hill-Lawson speciral
get a diagram !

The MRS spectrum
y(m)
PP Inverting vm

8 P!
Vihmei,m Vmbm+/,m—1 VmPmai m-2 The Adams-Novikov

spectral sequence
d T d 1\ d 1\ P g
B8 P1 PP The localized Adams
V. > h N — h : —= 500 spectral sequence
2m+i 2m+i,0 2m+i-1,1

The localized
Hill-Lawson spectral
sequence for y(m)

Internal Steenrod
operations for y (m)

A possible Ep structure

Conclusion
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Some Hill-Lawson dys

It is easy to show that djv,,,.; = V,,,/im.i,m- Differentials must
commute with internal Steenrod operations, so for each i > we
get a diagram

Pmei.m — Vb 7
Vlim+i,m — VO m—1 m~m+i,m-2

dMF o }
B P! PP
Vonei —— homsio ——— homyic1,0 —— -

These djs correspond to the dy;s that Mahowald, Shick and |
wanted in the localized Adams spectral sequence!
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Some Hill-Lawson dys

It is easy to show that djv,,,.; = V,,,/im.i,m- Differentials must
commute with internal Steenrod operations, so for each i > we
get a diagram

Pmei.m — Vb 7
Vlim+i,m — VO m—1 m~m+i,m-2

i T B i ¢ P P2

Vonei —— homsio ——— homyic1,0 —— -

These djs correspond to the dy;s that Mahowald, Shick and |
wanted in the localized Adams spectral sequence! | will call
them Steenrod differentials.
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Some Hill-Lawson dys

It is easy to show that djv,,,.; = V,,,/im.i,m- Differentials must
commute with internal Steenrod operations, so for each i > we
get a diagram

msim —2> v b P
Vlim+i,m — VO m—1 m~m+i,m-2

i T B i T P P2

Vonei —— homsio ——— homyic1,0 —— -

These djs correspond to the dy;s that Mahowald, Shick and |
wanted in the localized Adams spectral sequence! | will call
them Steenrod differentials.

This is why | like the Hill-Lawson spectral sequence.
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Since y(m) is the Thom spectrum associated with a loop map
(but 1101 a double loop map), e e spectrd
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Since y(m) is the Thom spectrum associated with a loop map
(but not a double loop map), it is an E4 ring spectrum, but not seomence
an Ez One. The MRS spectrum
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A possible Ey structure

Since y(m) is the Thom spectrum associated with a loop map
(but a double loop map), it is an E¢ ring spectrum, but not

an E, one.

It is known that any E4 ring spectrum R has an E, center 3(R),
AKA its topological Hochschild cohomology.
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A possible Ey structure

Since y(m) is the Thom spectrum associated with a loop map
(but a double loop map), it is an E¢ ring spectrum, but not
an E, one.

It is known that any E4 ring spectrum R has an E, center 3(R),
AKA its topological Hochschild cohomology. H.3(y(m)) is
accessible and gives the impression that

3(y(m)) = F(Jpn_1 8%, y(m)),

a certain function spectrum.
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A possible Ey structure

Since y(m) is the Thom spectrum associated with a loop map
(but a double loop map), it is an E¢ ring spectrum, but not
an E, one.

It is known that any E4 ring spectrum R has an E, center 3(R),
AKA its topological Hochschild cohomology. H.3(y(m)) is
accessible and gives the impression that

3(y(m)) = F(Jpn_1 8%, y(m)),

a certain function spectrum. Its Hill-Lawson filtration
be compatible with its |, structure.
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A possible Ey structure

Since y(m) is the Thom spectrum associated with a loop map
(but a double loop map), it is an E¢ ring spectrum, but not
an E, one.

It is known that any E4 ring spectrum R has an E, center 3(R),
AKA its topological Hochschild cohomology. H.3(y(m)) is
accessible and gives the impression that

3(y(m)) = F(Jpn_1 8%, y(m)),

a certain function spectrum. Its Hill-Lawson filtration
be compatible with its E, structure. If it is, the spectral
sequence has certain Dyer-Lashof operations.
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If we have the desired E, structure, we get the following Doug Ravenel
diagram for each i > 0, where the horizontal arrows are
Dyer-Lashof operations. seduence
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The Hill-Lawson

A possible o structure (continued) spectal sequenceand

the telescope conjecture
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If we have the desired E, structure, we get the following Doug Ravenel
diagram for each i/ > 0, where the horizontal arrows are T B e
Dyer-Lashof operations. e
The MRS spectrum
y(m)
01 01 2 01 Invertin;
thm+i.m — Vflr)]hm+i,m+1 — Vﬁ, Amsimig — ln A:]gv‘,:] 3
i T
i dp dp2 The localized Adams
spectral sequence
Q P Qo p° Qo The localized
Vomsi = Vo = Vo — AT —
sequence for y(m)
Internal Steenrod
operations for y (m)

Some Hill-Lawson dq s
A possible Ep structure

Conclusion



A possible o structure (continued)

If we have the desired E, structure, we get the following
diagram for each i > 0, where the horizontal arrows are
Dyer-Lashof operations.

Q Q 2 Qi
thm+i.m — Vf?]hmﬂ,mﬂ — V#) Amsimig —

d dp T dpz T

These longer Hill-Lawson differentials correspond to dys in
both the Adams and Adams-Novikov spectral sequences.
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A possible o structure (continued)

If we have the desired E, structure, we get the following
diagram for each i > 0, where the horizontal arrows are
Dyer-Lashof operations.

Q Q 2 Qi
thm+i.m — Vflr)]hm+i,m+1 — V#) Amsimig —

d dp T dpz T

These longer Hill-Lawson differentials correspond to dys in
both the Adams and Adams-Novikov spectral sequences.

| will call them Dyer-Lashoff differentials.
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After taking these Steenrod and Dyer-Lashoff differentials into Do avenet
account, we would be left with The Hil-Lavson spectal

sequence

R ® E(hp.jj:i+j<m)® P(bp, ;) /(b ). R
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After taking these Steenrod and Dyer-Lashoff differentials into Do avenet
account, we would be left with The Hil-Lavson spectal

sequence

Rm ® E(hm+i,j : I+_I < m) ® P(bm”’j)/(bpm—hj i’éemA;’RS:Pectmm

m+ij /°
Inverting Vm

The Adams-Novikov
spectral sequence

The localized Adams
spectral sequence

This is similar to the answer Ma- P

howald, Shick and | were hoping Sl i e
for.

Internal Steenrod
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Conclusion

After taking these Steenrod and Dyer-Lashoff differentials into
account, we would be left with
R ® E(hmaiji i+ < m) ® P(by,.; )/ (D).

m+i,f

This is similar to the answer Ma-
howald, Shick and | were hoping
for. However
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Conclusion

After taking these Steenrod and Dyer-Lashoff differentials into

account, we would be left with

Rm ® E(hm”’j : i+j < m) ® P(bmﬂ,/’)/(bpmqu .

m+i,j

This is similar to the answer Ma-
howald, Shick and | were hoping
for. However
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The Hill-Lawson spectral
Filtrations B
:pecir ‘um
Spectral sequence || Vimin | Amsij | bmsij y(m)
Adams-Novikov 0 1 2 (L e
Adams 1 1 2 peciveponce.
Hill-Lawson pn p’ + p’ 1 The localized Adams
spectral sequence
The localized
, ; Hill-Lawson spectral
Element Dimension sequence for y(m)
m+n _ Internal Steenrod
Vm+ n . 2pm+ ; 2 ap’emtion; for y(m)
ey 2‘?’ (p - 1) -1 Some Hill-Lawson dy s
bm+i’j 2pl+1 (pm+, - 1 ) - 2 A possible Ep structure
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Steenrod differentials:

B P! F*
Vihmsim — Vmbm+i,m—1 > Vmbr’;v+i,m—2

d T 5 dj 1\ . dy 1\ .

Vomai > h2m+/',0 = h2m+i—1,1 —_— -

Dyer-Lashof differentials:

! Q4 ? Q4
thm+/,m == Vﬁvhmﬂ',mﬂ == Vr€1 hm+/’,m+2 —
di d a2
Qo D Qo 0 )
V2m+/ V2m+l V2m+/
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