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Poojan Agrawal
Postdoctoral researcher with Carl Rodriguez
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Harry Desmond
McWilliams Fellow

1. Inferring galaxy 
forma�on from 
dynamical scaling 
rela�ons

2. Probing new 
fundamental forces 
with galaxies

3. Tes�ng gravity 
with variable stars

4. The structure of 
the local universe
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Literature standard
2M++ constraints
Unconstrained suite
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Ugo Niccolò Di Carlo         - Postdoc

Dynamics of star clusters
Formation of gravitational wave sources
Formation of massive stellar BHs and IMBHs
Direct N-body simulations

Main research interests:

(He/Him) 

Cooking & Baking
Music & Playing Drums
Videogames

Other interests:
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,QWHUHVWV��2UGHUHG�FKURQRORJLFDOO\��
�� 7KHRUHWLFDO�3DUWLFOH�3K\VLFV�DQG�&RVPRORJ\��LQIODWLRQ��GDUN�PDWWHU��QHXWULQRV��GDUN�

HQHUJ\�PRGLILHG�JUDYLW\�
�� 1XPHULFDO�:RUN��K\GUR�FRGH��FRVPRVLV�
�� &RQVWUDLQWV�RQ�ORFDO�GHQVLW\
�� &RVPRORJLFDO�$QDO\VLV�RI�6XUYH\V��'DUN�(QHUJ\�6XUYH\��6RXWK�3ROH�7HOHVFRSH�
�� $QLVRWURSLF�FOXVWHULQJ��H�J���LQ�OHQVLQJ��DOVR�LQ�FOXVWHULQJ��*DODFWLF�GXVW�%�PRGHV�
�� 0DFKLQH�/HDUQLQJ�IRU�$QDO\VLV
�� """

https://arxiv.org/abs/astro-ph/9912339
https://arxiv.org/abs/1409.3409


Fred Gilman
McWilliams Center Jamboree 2021

I have been  involved in the LSST project, now the Vera Rubin Observatory, since CMU joined the LSST 
Corporation in 2008.
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&OXVWHUV���0DFKLQH�/HDUQLQJ

&OXVWHU�&RVPRORJ\
Ɣ ,QIHUHQFH�IURP�REVHUYDWLRQV�
�VSHF�]¶V��OHQVLQJ��;�UD\��«�

Ɣ &OXVWHU�ILQGLQJ��PHPEHU�VHOHFWLRQ
Ɣ 0RFN�REVHUYDWLRQV�IURP�1�ERG\���
K\GURVLPXODWLRQV

Ɣ 6XUYH\�DQDO\VLV��'(6&�

'DWD�6FLHQFH
Ɣ 'HHS�/HDUQLQJ
Ɣ *HQHUDWLYH�0RGHOV
Ɣ %D\HVLDQ�0RGHOLQJ��$SSUR[LPDWH�
,QIHUHQFH��1RQSDUDPHWULF�6WDWLVWLFV

7HFKQLFDO�([SHUWLVH��3\WKRQ��-XS\WHU��.HUDV�7)��*LW��+3&��6/850



<HVXNKHL���:HDN�OHQVLQJ��,QWULQVLF�
DOLJQPHQW�RI�JDOD[LHV



Tina Kahniashvili  
 
The McWilliams Center For Cosmology   

	
•  Cosmology	

–  Very	early	universe	
•  Gravita3onal	waves	
•  Cosmic	microwave	background	
•  Fundamental	symmetries	

–  Late-3me	cosmology	
•  Dark	energy	
•  Massive	gravity	

–  Astro-par3cle	physics	
•  Neutrinos	mass	origin		

•  Astrophysics	
–  Cosmic	magne3c	fields	
–  Cosmic	turbulence	
	



3DWULFN�/D&KDQFH
�QG�<HDU�*UDGXDWH�6WXGHQW

$GYLVRU��5XSHUW�&URIW

Ɣ ,QWHUHVWV���$UHD�RI�5HVHDUFK��
ż $SSOLFDWLRQV�RI�PDFKLQH�

OHDUQLQJ�WR�FRVPRORJLFDO�
VLPXODWLRQV�

ż *DOD[\�VWUXFWXUH�DQG�
SRSXODWLRQV

Ɣ &XUUHQW�3URMHFWV��
ż 8VLQJ�*$1V�WR�LQFUHDVH�

WKH�ILGHOLW\�RI�ORZ�
UHVROXWLRQ�VLPXODWLRQV

ż ,QYHVWLJDWLQJ�
GHQVLW\�PRUSKRORJ\�
UHODWLRQ�LQ�WKH�$VWULG�
VLPXODWLRQ

/RZ�5HV +LJK�5HV 6XSHU�5HV

/L�HW��DO������
'DUN�0DWWHU�'HQVLW\�)LHOGV

)89�LPDJHV�RI�5HGVKLIW���$VWULG�6XEKDORV



;LDQJFKRQJ�/L��3RVWGRF�
87RN\R�,308��3K'����!�&08��ZRUNLQJ�ZLWK�5DFKHO�0DQGHOEDXP�
'RWILOHV��KWWSV���JLWKXE�FRP�PU�VXSHURQLRQ�GRWILOHV

)URP�LPDJH�WR�VKHDU�FDWDORJ

Ɣ *DOD[\�,PDJH�VLPXODWLRQ�
Ɣ 6KHDU�HVWLPDWRU�

䙜 $QDO\WLFDO�VKHDU�HVWLPDWRU�
FRQWUROOLQJ�ELDV�WR�VXESHUFHQW�
OHYHO�IRU�LVRODWHG�JDOD[LHV��)3)6��

䙜 %LDV�UHODWHG�WR�EOHQGLQJ�

)URP�VKHDU�FDWDORJ�WR��'�PDVV�PDS�

Ɣ 6SDUVLW\�
Ɣ 2UDFOH�SURSHUW\�
Ɣ $GDSWLYH�ODVVR�

https://github.com/mr-superonion/FPFS


Rachel Mandelbaum Observational cosmology:
• how can we make the best use of large 

datasets? (+stats, ML method)
• cosmology: dark energy, modified gravity
• the galaxy-dark matter connection

Currently 
working on:

I measure weak lensing for tens of millions of galaxies to (statistically) map dark matter
and answer these questions

While preparing for…

Including a new effort funded by the Schmidt Futures 
Foundation, to build scalable science analysis 
frameworks for LSST – collaborators welcome!
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'LSWR�0XNKHUMHH
�UG�\HDU�JUDGXDWH�VWXGHQW

$GYLVRU��+\�7UDF

5HVHDUFK�,QWHUHVWV�
Ɣ 6XSHUPDVVLYH�%ODFN�+ROH�PHUJHUV�LQ�

1XFOHDU�6WDU�&OXVWHUV
Ɣ 6RXUFHV�RI�PLOOLKHUW]�JUDYLWDWLRQDO�

ZDYHV�IRU�/,6$
Ɣ )DVW�1�ERG\�WHFKQLTXHV�XVLQJ�)DVW�

0XOWLSROH�0HWKRGV�IRU�FROOLVLRQDO�
G\QDPLFV�





$QGUHZ�3DFH

5HVHDUFK�,QWHUHVWV�
Ɣ 'DUN�0DWWHU
Ɣ 'ZDUI�*DOD[LHV
Ɣ 6WHOODU�6WUHDPV

3RVWGRF��0LON\�:D\�*URXS

6SHFWURVFRS\�RI�)RUQD[���&OXVWHU

'\QDPLFV�RI�0XOWLSOH�3RSXODWLRQV



$QG\�3DUN
5HVHDUFK

-RLQW�5XELQ�REVHUYDWRU\�DQG�5RPDQ�6SDFH�7HOHVFRSH�
SL[HO�OHYHO�VLPXODWLRQV��

+RZ�PDQ\�VHSDUDWH�5RPDQ�REMHFWV�FDQ�EH�LGHQWLΈHG�
DPRQJ�EOHQGV�LQ�WKH�/667�LPDJHV"

Ɣ 6WXG\�EOHQGLQJ�SURSHUWLHV�E\�FURVV�PDWFKLQJ�
FDWDORJV

�VW�\HDU�JUDGXDWH�VWXGHQW
$GYLVRU��5DFKHO�0DQGHOEDXP

���VT��GHJ�RYHUODSSLQJ�DUHD



Jeff Patrick
Working with Sergey Koposov and Matt 
Walker
6th year grad student
Worked on automated modelling of 
stellar streams
Currently studying their characteristics 
as a group 



Riccardo Penco 
Office: Wean 7408 
Email: rpenco@cmu.edu

EFTs for open systems

Black Holes

Gravitational waves

Research Interests:  
effective field theories for high energy, condensed matter, 
and cosmology

EFTs for  
magnetic systems

Formal

Scattering Amplitudes
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&XUUHQW�
5HVHDUFK�

Ɣ :HDN�OHQVLQJ�RI�WKH�
/\PDQ�DOSKD�IRUHVW

Ɣ 8VH�HVWLPDWRU�
GHYHORSHG�E\��5��
%HQWRQ�0HWDOI��
1LFRODV�7HVVRUH��
5XSHUW�&URIW�WR�
UHFRQVWUXFW�WKH�
JUDYLWDWLRQDO�OHQVLQJ�
SRWHQWLDO�IURP�
/\PDQ�DOSKD�IRUHVW

Ɣ $SSO\�WR�PRUH�
UHDOLVWLF�
QRQ�JDXVVLDQ�PRFN�
GDWD

�,I�\RX�FRQIXVH�PH�DQG�3DWULFN�
/D&KDQFH�LW¶V�RN«�ZH�DUH�
LGHQWLFDO�WR�OHDGLQJ�RUGHU�

�$OWKRXJK�P\�KDLU�KDV�OLIWHG�RQH�
GHJHQHUDF\�



Sukhdeep Singh
McWilliams Postdoc fellow

• Large Scale structure in the Universe
• Weak Lensing measurements, 

systematics
• Cross correlations, joint analysis, 

statistics.

• Intrinsic alignments of galaxies
• Fundamental plane / size relations of 

galaxies

Research interests



-RQDWKDQ�6WHSS
8QGHUJUDGXDWH

5HVHDUFK�$GYLVRU��7LQD�.DKQLDVKYLOL

5HVHDUFK��6WXG\LQJ�%%1�OLPLWV�RQ�OHSWRQ�DV\PPHWU\�DQG�D�FRQQHFWLRQ�
WR�SULPRUGLDO�PDJQHWLF�ΈHOGV�



dianeturnshek.com/dark-skies/

Diane Turnshek
Special Faculty

DH 2200

Astronauts aboard 
the ISS take 
“before” images of 
Pittsburgh at night

August 1, 2021



Tianqing Zhang
4th year grad student

Advisor: Rachel Mandelbaum

Weak lensing systematics by PSF

• Learn how HSC PSF higher-moments uncertainties cause
systematics in weak lensing shear.

• Propagate these systematics to the cosmology analysis. 
• Put requirements on LSST PSF higher moments.  

Also interested in:

• Photo-z as a weak lensing systematics

• Galaxy blending

• Statistics and ML methodology in cosmology. 


