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SURvey strategy.

Eieldranea; =400 arcmin’2 (= 50 pointings)

EIeld pesitien: Centinueus Viewing Zene
(%:/="5 deg fliem ecliptic pole)

Detector: NIRcam

Ellters: E200W. (Short Wavelength Channel)
EA42\W (ILong| Wavelength Channel)

Cadence: 2 epochs, separated by 3 months



EOW=Z SUpPErmovae

EOWEZ IMEANS Z'< 6] IR thIS Preject

LoWEZ SINe are contaminating| the nigh-z sample
==> fley must ke filtered eut

BUE: the 2'< Z < 5 range IS also interesting to test
e presence ofithe prompt population ofi SNe |la

CC SNe at z > 1 can prebe the redshiit
dependence of the cosmic SFH



Supernova templates at
maximum light

SN la Nugent + Hsiao templates at max -19.26 mag
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Observed flux

Supernova templates at
maximum light

PlanckdsiceSmMBIoay has PEEn adepied:
e =67.7y QL = 0,307 O = 0.695

SNHa templates redshiited to 0.1 < z < 10
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SINNErpeaksAB=magnittides inrdiffierent vanads

SN la peak magnitudes
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SINNErpeaksAB=magnittides inrdiffierent vanads

DEtecHeRHImMItS (fiemfiitx lInmits enly):
SHemitne ground: z — 2.5 (Y-hand)
SWitRRIWSHE Z = 5 (K-hand)), Z < 6/ (4.4 micren)

Detectionin alfstvands (Y IK,4.4u):
==>mayne aSNlaat0<z< 2

Detectioniin K 4.4u, but net in Y-
==>peraps a SN laat 2.5<z<5

Might be possible to detect SNe la from
the prompt explosion channel



SINN/Ciemplates redshiiied 10 0.1 < z < 10

SN lbc Nugent template at max -17.6 mag

'Nugent template —
Tweaked BB 13,000 K —

template mismatch
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SINNB/Ciemplaies redshiiied (00,1 <z < 5

SN Ibc peak magnitudes

Nugent Y-band
Nugent K-band
Nugent 4.4 um
JWST NIRcam limit
Subaru limit
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SINNB/Ciemplaies redshiiied (00,1 <z < 5

DEte RIS (fremifiltx Inits; enly):
emine ground: z — 1 -- 1.5 (Y=hand)
—SWitRRIWSHE Z = 8f-- 4 (K-band only)

- e detection at 4. 4-micron withr JWST
==>1might e due to peery known lbc template

Detection n both K and Y:
==> could'be aSN Ibcatz < 1

Detection in K-band only:
==> could bea SN ilbcatl <z< 3--4



SINNIERNemplates reashiited 10 0.1 < z < 10

SN 1I-P Nugent template at max -16.80 mag

| | 'Nugent template —
BB 6,000 K —

L, (1 0% erg/s/A)
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SINNIEERREemplates redshiiied 16/0.1 <z < 5

SN [I-P peak magnitudes

Nugent Y-band
Nugent K-band
Nugent 4.4 um
JWST NIRcam limit
Subaru limit
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SINNIEERREemplates redshiiied 16/0.1 <z < 5

DEte RIS (fremifiltx Inits; enly):
emine ground: z — 1 -- 1.5 (Y=hand)
SWithr IWSHE Z =21 -- 3 (K=lhand)
SWithrIWSHE Z = 105)-- 2.5 (4.410)

Detection i allf st hanads:
==> could be a brght SN lI-Patz< 1 -- 1.5

Detection in K and 4.4u, but not 1n Y:
==> could be a brght SN lI-Pat1l<z<3



Classification

Y-band K-band F440W
(1.03u) (2.2u) (4.4u)

Possibilities
la: 0<z<?2
I-P:0<z<1--1.5
Ibc: z <1 (?)

la: 2.5<z<5
I-P: 1<z<3

Ibc: 1<z<3--4

+ : detection - - non-detection



EXPECIedmUmBErS eff SINe

WO Progress

REW miany: SNerare expected tor show: up In the
SsUnvey velume duing the sunvey: time

T
1+z.

N = Zi SNR(z,)-€, dv,(z;)

IE sunvey time; z: redshift of the I=th bin
SNR(Zz)': supernova rate inieach bin
dV(z): differentiallcomoving volume

€2 sUrvey efficiency (set to 1 for now)



EXPECIEd RUMBErS ol SNe
IRfGEnERal; therSUpemoVva late: IS

SNR(z) = | SFH(z,t")-DTD(t—t")dt’

SEH(Z,0); star fermation histery at given z
DIID(D); delay~time: distibution fier a given SNitype

- fierr €C SINe DIID(1) Is assumed as a delta-function
==> SNR(Z) = SEH(Zz)

- fior la SNe DTD(t) IS breader === the number
of la SNe decrease guickly beyond z > 2
ignered DD for la-s ==> upper limit for N(la)



EXPECIEd NUMBERS O SNe

e SER(Z)uncioniwas adopted from
HORKINS & Beacon /Apd 651, 142 (2006)

— for eachi SN type
~— la(prompt) the SEH(Z)

— lbe function was
Scaled to the
measured SNR
ofi that type:
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SNR(la) = 4.2e-5
at z=0.3
(Bazin+ 2009)




EXPECIEd nUmBErs o SINe

Viethod offcalculation
SNe la

Integral between
0<z<z limit

gives the total number
of SNe
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EXPECIEdmUmBErs eff SINe

ASSUimed magnittide imits for detection

: Wavelength
Filter name (micron)

Y
(ground) 1.03

F220W
(JWST) 2.2

FA40W
(JWST) ot




EXPECIEdmUmBErs eff SINe

Results

M_peak N z_limit N z_limit N z_limit
(V-band) (1.03u) (1.03u) (2.21) (2.21) (4.44) (4.4p)

SN type

la -19.3 19 2.0 19 2.0 13 1.65
w/o promp

la

W prompt -19.3 23 2.2 45 4.0 13 1.65

Ibc -17.6 5 : 6 : 0

1 -16.8 4 : 16 : 4

Ihese numbers do not contain the effects of
sampling (only' 2 epochs), peak mag distributions,
dust/reddening, etc. Work Is still in progress.



@onclusions
VWErCANrEXPECT

=A5HVPE laSNe atiz < 6 (2 < Z < 4 uncertain)
= GrNype e SNe atz < 1
= 1Gnypell-RPSNeat z < 1

[0 appear aneve the detection limit In the: sunvey
volume durng the survey: time (= 100 days).

We will'net detect many. of them due to the
imitedi sampling (enly 2 epechs).

Next step will'be the estimate of the sampling.
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